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& noi

Lap trinh cdu trac 1a phuong phap t6 chic, phan chia chuong
trinh thanh cac ham, thu tuc, ching dugc dung dé xu Iy dir liéu
nhung lai tich roi cic cau truc dir liéu. Thong qua cac ngdn ngir
Foxpro, Pascal, C da s nhitng ngudi lam Tin hoc da kha quen biét
voi phuong phap 1ap trinh nay.

Lap trinh hudng dbi tuong dua trén viéc to chirc chuong trinh
thanh cac 10p. Khac voi ham va thu tuc, 16p 1a mot don vi bao gom
ca dir liéu va cac phuong thire xur ly. Vi vy 16p co thé mo ta cac
thuc thé mot cach chan thuec, day du ca phan dir liéu va yéu cau ‘quan
1y. Tu tuong lap trinh hudng dbi tuong duoc 4p dung cho hau hét cac
ngon nglt mdi chay trén moi truong Windows nhu Microsoft Access,
Visual Basic, Visual C. Vi vay viéc nghién ctru phuong phap lap
trinh méi nay 1a rat can thiét dbi véi tat ca nhitng ngudi quan tam,
yéu thich Tin hoc.

C ra doi nam 1973 v6i muc dich ban dau 1a dé viét h¢ diéu hanh
Unix trén may tinh mini PDP. Sau d6 C da duogc su dung rong rai
trén nhiéu loai may tinh khac nhau va dé tré thanh mot ngdn ngir 1ap
trinh cAu tric rit duoc va chuong.

DPé dua C vao thé gidi huéng huéng ddi twong, nim 1980 nha
khoa hoc nguoi My B. Stroustrup da cho ra doi mét ngdén ngtr C méi
c6 tén ban dau 1a “C c6 16p”, sau d6 dén nam 1983 thi goi la C++.
Ngbén ngit C++ 13 mot su phat trién manh mé cua C. Trong C++
chrfmg nhttng dua vao tat ca cac khai niém, cong cu cua ldp trinh
hudng dbi trong ma con dwa vao nhidu kha ning mdi mé cho ham.
Nhu vady C++ 1a mot ngdn ngit lai cho phép to chirc chuong trinh
theo cac 10p va cac ham. Cé thé noi C++ di thic day ngon ngir C
von di rat thuyét phuc di vao thé gi6i lap trinh hudng ddi twong va
C++ da tro thanh ngdn ngir huéng ddi tugng ndi bat trong nhiing
nam 90.

Cudn sach nay s€ trinh bé.y mot cach hé théng cac khai niém cua
lap trinh huéng dbi twong dwgc cai dit trong C++ nhu 16p, dbi
tuong, su thira ké, tinh twong ng bdi va cac kha ning méi trong xay
dung, sir dung ham nhu: ddi tham chiéu, d6i mdc dinh, ham tring

tén, ham toan ttr. C6 mot sb vAn dé con it duoc biét dén nhu cach
xay dung ham vé6i sb dbi bat dinh trong C ciing s& dugc gidi thiéu.
Céc chuong tir 1 dén 10 voi cach giai thich ti mi va v6i gan 100
chuong trinh minh hoa s& cung cap cho ban doc cac khai niém,
phuong phap va kinh nghiém lép trinh hudng d6i tuong trén C++.
Muc luc cudi sach s€ hé thong ngan gon phuong phap phan tich,
thiét ké va lap trinh hudng ddi tuong trén binh dién chung.

Cudn sach gdm 10 chuwong va 6 phu luc

Chuong 1 huéng dan cach lam viéc v6i phan mém TC++ 3.0 dé
thir nghiém cac chuong trinh, trinh bay so lwgc vé cac phuong phap
1ap trinh va gidi thi€éu mot sO mé rong don gian cua C++ .

Chuong 2 trinh bay cac kha ning méi trong viée x@y dung va su
dung ham trong C++ nhu bién tham chiéu, doi c6 kiéu tham chiéu,
do1 co gia tri mac dinh, ham tryc tuyén, ham trung tén, ham toan tu.

Chuong 3 ndi vé mot khai niém trung tim cua lap trinh huéng ddi
tuong la 1op gém: Pinh nghia 16p, khai bao cac bién, mang dbi
tuong (kiéu 16p), phuong thire, dung con tro this trong phuong thie,
pham vi truy xuét ctia cac thanh phan, cac phuong thirc toan tur.

Chuong 4 trinh bay cac van dé tao dung, sao chép, huy bo cac ddi
tuong va cac van dé khac ¢ lién quan nhu: Ham tao, ham tao sao
chép, ham huy, toan tir gan, cép phat b nhéd cho dbi tuong, ham ban,
16p ban.

Chuong 5 trinh bay mot khai niém quan trong tao nén kha ning
manh cua 1ap trinh huéng dbi tuong trong vi¢c phat trién, mo rong
phan mém, d6 14 kha ning thira ké cua céc 16p.

Chuong 6 trinh bdy mot khai niém quan trong khac cho phép xir
1y céac van dé khac nhau, cac thuc thé khac nhau, cac thuét toan khéac
nhau theo ciing mot luge dd théng nhat, do 1 tinh twong tmg boi va
phuong thirc 40. Cac cong cu ndy cho phép dé dang t6 chic chuong
trinh quan 1y nhiéu dang d6i twong khac nhau.

Chuong 7 néi vé viéc t6 chirc vao - ra trong C++. C++ dua vio
mot khai niém mdi goi 1a cadc dong tin (Stream). Céc thao tac vao - ra
s€ thuc hién trao ddi dix lidu gitra by nhd voi dong tin: Vao la chuyén
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dong xuét. Dé nhap xuét dit liéu trén mot thiét bi cu thé nao, ta chi
can gan dong nhap xuat voi thiét bi d6. Viéc t6 chirc vao ra theo cach
nhu vay 14 rat khoa hoc va tién lgi vi n6 c6 tinh doc 1ap thiét bi.
Chuong 8 trinh bay cac ham dd hoa sir dung trong C va C++. Céc
ham nay dugc st dung rai rac trong toan bd cudn sach dé xay dung
cac d6i twong dd hoa.
Chuong 9 trinh by cac ham truy xuat truc tiép vao bd nhé cua
may tinh, trong d6 c6 bd nhé man hinh. Cac ham nay s& dugc su
dung trong chuong 10 dé xay dung cac 16p menu va ctra s0 .

Chuong 10 giéi thiéu 5 chwong trinh twong di hoan chinh nham
minh hoa thém kha nang va k¥ thuat 1ap trinh huéng doi tuong trén
C++

Phu luc 1 trinh bdy cac phép toan trong C++ va tht ty vu cia
chdng.

Phu luc 2 liét ké mot danh sach cac tir khoa ctia C++.

Phu luc 3 trinh bdy bang ma ASCII va mi quét cua cac ky tu.

Phu luc 4 trinh béy mot van dé quan trong nhung con it dugc ndi
dén trong cac tai li¢u, do la cach st dung con tré void dé xay dung
cac ham vd1i s6 doi khong ¢ dinh giong nhu cdc ham printf va scanf
cua C.

Vi trong C++ van sir dung cac ham ctia C, nén trong phu luc 5 sé&
gid1 thi€u tom tat hon 200 ham dé ban doc tién vi€c tra ctlru.

Cubi cung, phy luc 6 trinh bay mot cach ngan gon phuong phap
phan tich, thiét ké va lap trinh huéng doi tugng trén binh dién chung.

Khi viét ching toi da hét sirc ¢d gang dé cudn sach duoc hoan
chinh, song chac chan khong tranh khoi thiéu sot, vi vy rat mong
nhan dugc su gbp y cua doc gia.

Nhan dip ndy chiing t6i xin chin thanh cdm on ctr nhan Nguyén
Van Phac da tan tinh gitp do trong viéc hiéu dinh va bién tdp cudn
sach nay.
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C++ va lap trénh hwéng déi twong

Trong chuong ndy trdnh bay coc van dé sau:

- Céch sir dung phan mém TC++ 3.0

- Nhirng stra doi can thiét mot chuong tronh C dé bién né thanh
mot chuong tronh C++ (chay dugc trong moi truong C++)

- Tém lugc vé cac phuong phép lap trdnh ciu tryc va 1ap trdnh
hudng doi tuong

- Nhitng mé rong ctia C++ so vo1 C

§ 1. Lam viéc véi TC++ 3.0
Céac vi du trong cudn sach nay s& viét va thuc hién trén moi
truong TC++ 3.0. B cai dat TC++ 3.0 gdm 5 dia. Sau khi cai dat
(gia str vao thu muc C:\TC) thd trong thu muc TC s& gdm cac thu
muc con sau:
C:\TC\BGI chtra cac tép duoi BGI va CHR
C:ATC\BIN chtra cac tép chuong tronh (dudi EXE) nhu TC,
TCC, TLIB, TLINK
C:\TC\INCLUDE chira cac tép tiéu dé dudi H
CATC\LIB chira cac tép duoi LIB, OBJ
Dé vao moi truong ciia TC++ chi can thuc hién tép chuong trdnh
TC trong thu muc C:\TC\BIN . Két qua nhan duoc hé menu chinh
ctia TC++ voi mau nén xanh gan gidng nhu hé menu quen thudc cia
TC (Turbo C). HE menu cua TC++ gém cac menu: File, Edit,
Search, Run, Compile, Debug, Project, Options, Window, Help.
Cach soan thao, bién dich va chay chuong tronh trong TC++ cling
giébng nhu trong TC, ngoai trir diém sau: Tép chwong tronh trong hé
soan thdo cua TC++ cu duoi mac dinh 1a CPP ciin trong TC thd tép
chuong tronh luun c6 dudi C.

Trong TC++ ¢o thé thue hién ca chuong tronh C va C++. Pé thuc
hién chuong trdnh C can dyng dudi C de dit tén cho tép chuong

trgnh, dé thuc hién chuong tronh C++ can dung duoi CPP dé dat tén
cho tép chuong tronh.

§2.CvaC++

- C6 the n6i C++ Ia sy mo rong (déng ké) cua C. Pidu do6 c6 nghia
la moi kha nang, moi khai niém trong C déu dung dugc trong C++.

- V& trong C++ sir dung gﬁn nhu toan bd cac khai niém, dinh
nghia, cac kiéu dir liéu‘, céq cau trl’lcrlénh, cac ham va céc cong cu
khac cua C, nén yéu cau bat budc doi voi cac doc gia C++ la phai
biét st dung tuong do1 thanh thao ngoén ngtr C.

- V& C++ la sy mo rong cua C, non ban thon mot chuong tronh C
d6 1a chuong trdnh C++ (chi can thay du6i C bang dudi CPP). Tuy
nhién Tronh bion dich TC++ you cdu moi ham chuan dung trong
chuong tronh déu phai khai bao nguyén ma}l bang mot cau 1énh
#include, trong khi di€u nay khong bat budc doi voi Tronh bion dich
cua TC.

Trong C co thé dung m6t ham chuin ma bo qua cau Iénh #include
dé khai bao nguyén mau ctia ham dugc dung. Di¢u nay khong bao
161 khi bién dich, nhung c6 thé dan dén két qua sai khi chay chuong
tronh.

Vi du khi bién dich chuong trénh sau trong mui truong C sé
khong gap cac ding canh boo (Warning) va thung boo 161 (error).
Nhung khi chay s€ nhan dugc két qua sai.

#include <stdio.h>

void main()

{
float a,b,c,p,s;
printf(""\nNhap a, b, ¢ ");
scanf("%f%f%f" &a,&b,&C);
p=(at+b+c)/2;
s= sqrt(p*(p-a)*(p-b)*(p-c));
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geteh();
k

Néu bién dich chuong trénh nay trong TC++ s& nhan dugce cac
thong bao 101 sau:
Eror: Funtion ‘sqrt’ should have a prototype
Eror: Funtion ‘getch’ should have a prototype
Dé bién chuong trdnh tron thanh mot chwong trdnh C++ can:
+ Dat tén chuong chuong vai dudi CPP
+ Thém 2 cau 1énh #include dé khai bio nguyén mau cho cac ham
sgrt, getch:
#include <math.h>
#include <conio.h>

§ 3. Lap trinh céu trdc va lap trinh  hwéng doi twong
3.1. Phwong phap lap tromh céu tryc
- Tu twdng chinh cua 1ap tronh ciu tryc 1a to chic chuong tronh
thanh céc chuong tronh con. Trong PASCAL ct 2 ki€u chuong

tronh con la tha tuc va ham. Trong C chi ci mét loai chuong tronh
con la ham.

Ham la mét don vi chuong tronh doc lap dung dé thuc hién mot
phan viéc nao do nhu: Nhap s6 liéu, in két qua hay thuc hién mot sd
tinh toan. Ham can c6 ddi va cac bién, mang cuc bo ding riéng cho
ham.

Vige trao d6i dir liéu giita cac ham thyc hién thong qua cac d6i va
cac bién toan bg.

Cac ngdn ngtr nhu C, PASCAL, FOXPRO la cac ngon ngir cho
phép trién khai phuong phép 1ap trdnh cau tryc.

Mot chuong trdnh cdu tryc gdm coc cdu tryc dir liéu (nhu bién,
mang, ban ghi) va cac ham, thu tuc.

td chire chuong tronh thanh cdc ham, tha tuc: Chuong trdnh s€ bao
gom cdc ham, thu tuc nao.
Vi A vAt x/An r\én <33 K ‘71‘3’1— rhiveaena trdxnh nhan tna AA (v <1\ Aha

8

Trén tu tudng cua lap trdnh cau tryc ca thé to chie chuong trdnh
nhu sau:

+ Str dung 2 mang thyc toan by x va 'y dé chira toa do day diém
+ Xay dung 2 ham:

Ham nhapsl dung dé nhap toa d6 n diém, ham nay c6 mot dbi 1a
bién nguyén n va dugc khai bdo nhu sau:

void nhapsl(int n);

Ham do_dai dung dé tinh d dai doan thing di qua 2 diém c6 chi
s0 laiva j, n6 dugc khai bdo nhu sau:

float do_dai(int i, int j);
Chuong trdnh C cho bai todn tron duoc viét nhu sau:
#include <stdio.h>
#include <conio.h>
#include <math.h>
float x[100],y[100];
float do_dai(int i, int j)
{
return sqrt(pow(x[i]-x[i],2)+pow(y[i]-y[i].2));
}
void nhapsl(int n)
{
int i;
for (i=1;i<=n;++i)

{
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scanf("%f%f", &x[i],&y[i]);

}
}
void main()
{
int n,i,j,imax,jmax;
float d,dmax;
printf("\nSo diem N=");
scanf("%d",&n);
nhapsl(n);
dmax=do_dai(1,2); imax=1;jmax=2;
for (i=1;i<=n-1;++i)
for (j=i+1;j<=n;++j)
{
d=do_dai(i,j);
if (d>dmax)
{

dmax=d;

imax=i;

jmax=j;

}

}
printf("\nDoan thang lon nhat co do dai bang: %0.2f",dmax);

printf(*\n Di qua 2 diem co chi so la %d va %d",imax,jmax);
getch();

¥

3.2. Phwong phap 1ap tronh huéng ddi twong

(class). Co thé xem 16p 1a su két hop cac thanh phan dit liéu va cac
ham. Ciing c6 thé xem 16p 1a sy md rong cia cdu tric trong C
(struct) bang cach dua thém vao cac phuong thirc (method) hay ciin
goi 1a ham thanh vion (member function). Mot 16p dugc dinh nghia
nhu sau:

10

{
// Khai bao cac thanh phan dit liéu
// Khai bao cac phuong thuc

h

+ Céc phuong thirc co ]:hé dugc viét (xdy dung) bén trong hoac
bén ngoai (phia dudi) phan dinh nghi6é lop. Cau tryc (coch viet)
phuong thire twong tu nhu ham ngoai trir quy tac sau: Khi xay dung
mot phuong thire bén ngoai dinh nghia 16p thd trong diing dau tién
can dung tén 16p va 2 dau : dat trudc tén phuong thuc dé chi ru
phuong thirc thudc 16p nao (xem vi du bén du6i).

+ Sur dung cac thanh phan dit liéu trong phuong thirc: V& phuong
thire va cac thanh phan dir liéu thudc cung mét 16p va v& phuong
thirc duoc l1ap 1én cot dé xir Iy coc thanh phan dir 1iu, non trong thon
cua phuong thirc c6 quyén truy nhap dén cac thanh phan dir li€u (cua
cung 16p).

+ Bién 16p: Sau khi dinh nghia mt 16p, ¢6 thé dung tén 16p dé
khai bao cac bién ki€u 16p hay ciin goi 1a doi tugng. Moi doi tugng
s€ cO cac thanh phin dir liéu va cic phuong thic. Loi1 goi mot
phuong thirc can chira tén doi tugng d€ xac dinh phuong thire thuc
hién tur doi tugng nao.

+ Mot chuong trdnh huéng ddi tuong s& bao gdm cac 16p co
quan h¢ vdi nhau.

+ Viéc phan tich, thiét ké chuong tronh theo phuwong phap hudng
doi tuong nham thiét ké, xay dung cac 16p.
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Thanh phan dir liéu, phuong thuc, pham vi, sy dong go6i, ham tao,
ham huy, sy thira ke, 16p co su, 16p dan xuat, twong ung bdi, phuong
thure ao, ...

+ Ut diém cia viéc thiét ké hudng d6i tuong 1a tap trung xac dinh
cac lop dé mo ta cac thuyc thé cua bai toan. Moi 16p dua vao cac
thanh phan dir li€u cua thuc thé va xay dung luén cac phuong thirc
dé xu 1y dir liéu. Nhu vay viéc thiét ké chuong tronh xuat phot tu
coc ndi dung, coc van dé cua bai toan.

+ Coc ngun ngit thuan tuy hudng d6i twong (nhu Smalltalk) chi
ho trg céc khai niém vé lop, khong c6 céc khai ni€ém ham.

+ C++ 1a ngdn ngtr lai , nd cho phép st dung ca cac cong cu cua
16p va ham.

Dé minh hoa céc khai niém vira néu vé 1ap tronh hudng d6i tuong
ta trd lai xét bai toan tom do dai 16n nhat di qua 2 di€m. Trong bai
toan nay ta gap mot thuc thé 1a ddy diém. Cac thanh phan dit liéu cta
16p day diém gom:

- Bién nguyén n 13 s6 diém cua diy

- Con tr6 x kiéu thyc tro dén ving nhd chtra diy hoanh d6

- Con tro y kiéu thyc tro dén ving nhd chira diy tung do
Céc phuong thirc can dua vao theo yéu cau bai toan gdm:

- Nhép toa d6 mot diém

- Tinh @6 dai doan thfmg di qua 2 diém

Duéi day la chuong trdnh viét theo thiét ké hudng d6i twong. Dé
thuc hién chuong trdnh nay nhé dat tén tép cd dudi CPP. Xem
chwong tronh ta thdy thom mot didu méi trong C++ la:

Céc khai bao bién, mang c6 thé viét bat ky chd nio trong chuong
tronh (tat nhion phai trudce khi st dung bién, mang).

#include <stdio.h>

#include <conio.h>

#include <math.h>

#include <alloc.h>
class daydiem

{
public:
int n;
float *x,*y;
float do_dai(int i, int j)
{
return sqrt(pow(x[i]-x[i],2)+pow(y[i]-y[i].2));
}
12
8
void daydiem::nhapsl(void)
{
int i;
printf("\nSo diem N=");
scanf(%d",&n);
x=(float*)malloc((n+1)*sizeof(float));
y=(float*)malloc((n+1)*sizeof(float));
for (i=1;i<=n;++i)

{

printf("\nNhap toa do X, y cua diem thu %d : ",i);

scanf("%f%f",&x[i],&y[i]);
}
}

void main()

{
daydiem p;

p.nhapsl();
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float d,dmax;
n=p.n;
dmax=p.do_dai(1,2); imax=1;jmax=2;
for (i=1;i<=n-1;++i)
for (J=i+1;j<=n;++j)
{
d=p.do_dai(i,));
if (d>dmax)
{
dmax=d;
imax=i;
jmax=j;
}

}
printf(*\nDoan thang lon nhat co do dai bang: %0.2f",dmax);

printf(*\n Di qua 2 diem co chi so la %d va %d",imax,jmax);
getch();

¥

§ 4. Mot s6 mé rong don gian ciia C++ so véi C

Trong muc ndy trdnh by mot sé mo rong cua C++ , tuy don gian,
ngan gon nhung dem lai rat nhicu tién loi.

4.1. Viét céc diing ghi chy

Trong C++ van ct thé viét coc ding ghi chy trong coc dé:m /* va
*/ nhu trong C. Cach nay cho phdp viét coc ghi chy tron nhiéu diing
hodc tron mét diing. Ngoai ra trong C++ clin cho phdp viét ghi chy
tron mot diing sau 2 dau gach chdo, vé du:

int x,y ; // Khai bao 2 bién thuc

4.2. Khai bao linh hoat

Trong C tat ca cac cAu 1énh khai bao bién, mang cuc bd phai dat
tai dau khoi. Do vay nhiéu khi, vi tri khai bado va vi tri sit dung cta
bién kha xa nhau, gy khé khan trong viéc ki€ém soat chuong tronh.
C++ d6 khac phuc nhuoc di€ém nay bang cach cho phép cac Iénh
khai bao bi€n, mang c6 thé dat bat ky cho nao trong chuong tronh
trude khi cac bién, mang dugc sir dung. Vi du chuong tronh nhdp
mot day so thuc roi1 sap x€p theo thir tu tang dan co thé viét trong
C++ nhu sau:

#include <stdio.h>

#include <conio.h>
14

vold main()

{
int n;
printf("\n So phan tu cua day N=");
scanf("%d",&n);
float *x= (float*)malloc((n+1)*sizeof(float));
for (int i=1;i<=n;++i)
{
printf("\nX[%d]=",i);
scanf("%f" x+i);
}
for (i=1;i<=n-1;++i)
for (int j=i+1;j<=n;++j)
if (x[I>x[i1)
{
float tg=x{i];
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x[il=tg;
}
printf("\nDay sau khi sap xep\n");
for (i=1;i<=n;++i)
printf("%0.2f " x[i]);
getch();
}

4.3. Toan tir ép kiéu
Toan tir nay duge viét trong C nhu sau:
(Kiéu) biéu thirc
Trong C++ van c6 thé dung cach viét nay. Ngoai ra C++ cho phép
viet mot cach khac tién loi hon nhu sau:
Kiéu(biéu thirc)
Vi du chuong tronh ténh cung thire
S=2/1+ 3/2+ ..+ (ntl)/n
v6i n 13 mot s6 nguyén dwong nhép tir ban phim, c6 thé viét nhu sau:
#include <stdio.h>
#include <conio.h>
void main()
{
int n;
printf("\n So phan tu cua day N="
scanf("%d",&n);
float s=0.0;
for (int i=1;i<=n;++i)
s += float(i+1)/float(i) ; // Ep kieu theo C++
printf(""S= %0.2f ",s);

getch();
¥

4.4. Hang c6 kiéu
Dé tao ra mot hang c6 kiéu, ta sir dung tir khoa const dat truge
mot khai bao c6 khdi gan gia tri. Sau day 1a mot s6 vi du.
+ Hang nguyén:
const int maxsize = 1000;
int a[maxsize] ;
+ CAu tric hang:
typedef struct
{

it x,y; // Toadd cua diém

16
} DIEM;

const DIEM d = {320, 240, 15};

Chuong tronh dudi ddy minh hoa cach dung hing co kiéu.
Chuong tronh tao mdt cau tryc hang (kiéu DIEM) mu ta diém giita
man hdnh d6 hoa véi mau tring. Diém ndy dugc hién thi trén man
hénh d6 hoa.

#include <stdio.h>
#include <conio.h>
#include <graphics.h>
#include <stdlib.h>
typedef struct
{
int X,y;
int mau;
} DIEM,;
void main()
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int mh=0,mode=0;
initgraph(&mh,&mode,"");
int loi=graphresult();
if (loi)
{
printf("\nLoi do hoa: %s",grapherrormsg(loi));
getch(); exit(0);
}
const DIEM gmh = {getmaxx()/2,getmaxy()/2,WHITE};
putpixel(gmh.x,gmh.y,gmh.mau);
getch();

closegraph();
}
Chy y:
a. Co thé dung cac ham dé gan gia tri cho cac hang c6 kiéu (trong
chuong tronh tron dung coc ham getmax va getmaxy).

b. Moi cAu 1¢nh nhdm thay d6i gi4 tri hing c6 kiu déu bi bao 16i
khi bién dich chuong tronh. V& du néu trong chuong tronh dua vao
cau lénh:

gmh.x=200;
thd khi dich chuong tronh sé nhan dugc thong bao 161 nhu sau:
Cannot modify a const object

4.5. Cac kiéu char va int

Trong C mdt hang ky tu duoc xem 14 nguyén do d6 n6 c6 kich
thudce 2 byte, vi du trong C:

sizeof(‘A’) = sizeof(int) = 2

Ciin trong C++ mot hang ky tu duoc xem 1a gia tri kiéu char va c6
kich thude mdt byte. Nhu vay trong C++ thd:

sizeof(“A’) = sizeof(char) = 1

4.6. LAy dia chi cac phan tir mang thue 2 chiéu

Trong Turbo C 2.0 khong cho phép dung phép & dé lay dia chi
cac phan to mang thyc 2 chi€u. V& vy khi nhdp mot ma trén thuc
(dung scanf) ta phai nhdp qua mot bién trung gian sau do6 moi gan
cho céc phan to mang.

Trong TC ++ 3.0 cho phep lay dia chi cac pl}én tir mang thyc 2
chi€u, do do co thé dung scanf d€ nhdp truc ti€p vao cac phan tur
mang.

Chuong tronh C++ dudi day s€ minh hoa diéu nay. Chuong tronh
nhef}p mot ma tran thuc cdp mxn va xoc dinh phan tir c6 gia tri 16n
nhat.

#include <conio.h>

#include <stdio.h>

void main()

{
18

int m,n,i,j, imax, jmax;

clrscr();

puts( "Cho biet so hang va so cot cua ma tran: ") ;

scanf("%d%d",&m,&n) ;

for (i=1;i<=m;++i)

for (j=1;j<=n;++))
{
printf("\na[%d][%d]= ",i,j);
scanf("%f",&a[i][j]); // LAy dia chi phan tir mang thuc
// 2 chiéu
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smax = a[1][1]; imax=1; jmax=1;
for (i=1;i<=m;++i)
for (j=1;j<=n;++j)

if (smax<a[i][j])
{
smax = a[i][j];
imax=i ; jmax = j;
}

puts( "\n\n Ma tran") ;
for (i=1;i<=m;++i)
for (j=1;j<=n;++))
{
if (j==1) puts("™);
printf("%6.1f", a[i][j]);
}
puts( "\n\nPhan tu max:");
printf(*\nco gia tri = %6.1f", smax);
printf("\nTai hang %d cot %d " ,imax, jmax) ;
getch();

§ 5. Vao ra trong C++

5.1. CA4C toan tir va phwong thirc xuit nhap

Pé in dit liéu ra man hdnh va nhép dir liéu tr ban phém , trong
C++ van ct thé dyng céc ham printf va scanf (nhu chi ra trong céac
chuong tronh C++ & cdc myc trom).

Ngoai ra trong C++ ciin dyng toon tir xuét:
cout << biéu thirc << ... << biéu thirc ;

dé dua gia tri cac biéu thirc ra man hdnh, dung toon tu nhap:

cin >> bién>> ... >> bién
dé nhap cac gia tri sd (nguyén thuc) tir ban phim va gan cho céc
bien.

DPé nhap mot diy khong qua n ky tu va chira vao mang h (kiéu
char) c6 thé dung phuong thirc cin.get nhu sau:

cin.get(h,n);

Chy ¥ 1: Toan tir nhap cin >> s& dé lai ky tu chuyén diing ‘\n’
trong bo dém, ky tu nay co6 thé lam tr61 phuong thure cin.get. Pé khac
phuc tdnh trang tron can dyng phuong thire cin.ignore dé boé qua mot
ky tu chuyén diing nhu sau:

cin.ignore(1);
Chy y 2: Dé st dung cac toan tir va phuong thirc néi trén can khai
bao tép ticu de:
#include <iostream.h>

Chuong tronh sau minh hoa viéc str dung coc cung cu vao ra moi
cia C++ dé nhap mot danh sach n thi sinh. Dit liéu mdi thi sinh gém
ho tén, cac diém toan, ly, hoa. Sau d6 in danh sach thi sinh theo thu
tu giam cua tong diém.

#include <iostream.h>
20

void main()

{

struct
{
char ht[25];
float t,I,h,td;
} ts[50].tg;
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clrscr();
cout << " So thi sinh: ™ ;
cin >>n;
for (i=1;i<=n;++i)
{
cout <<"\n Thisinh" << i;
cout <<"\nHo ten: " ;
cin.ignore(1);
cin.get(ts[i].ht,25) ;
cout << "Cac diem toan, ly, hoa: ";
cin >> ts[i].t >> ts[i].1 >> ts[i].h ;
ts[i].td = ts[i].t + ts[i].l + ts[i].h ;
}
for (i=1;i<=n-1;++1i)
for (j=i+1;j<=n;++j)
if (ts[i].td < ts[j].td )
{
tg=ts[i;
ts[i]=ts[]];
ts[j]=tg;
}

cout << "\nDanh sach thi sinh sau khi sap xep " ;
for (i=1;i<=n;++i)

{

cout << "\n Ho ten: " << tg[i].ht;

cout <<" Tong diem: " << ts[i].td;

}
getch();

}

5.2. Dinh dang khi in ra man honh

+ Dé quy dinh sO thuc (float, double) duoc in ra co ding p chir
s0 sau dau cham thap phan, ta sir dung dong thoi cac ham sau:
setiosflags(ios::showpoint); // Bat co hi¢u showpoint
setprecision(p);
Céac ham nay can dat trong toan tir xuat nhu sau:
cout << setiosflags(ios::showpoint) << setprecision(p) ;
Cau 1énh trén s& c6 hiéu hwc ddi véi tat ca cac toan tir xudt tiép
theo cho dén khi gdp mét cau Iénh dinh dang moi.

+ Pé quy dinh d6 rong tdi thiéu 1a w vi tri cho gia tri (nguyén,
thuc, chuoi) duogc in trong cac toan tu xuat, ta dung ham

setw(w)

Ham nay can dat trong toan tir xuat va n6 chi cé hi¢u luc cho mot
gia tri dugc in gan nhat. Cac gid tri in ra tiép theo s€ c6 do rdng toi
thi€éu mac dinh 1a 0. Nhu vay cau I€nh:

cout << setw(3) << “AB” << “CD”
S€ inra 5 ky tu la: mot dau coch va 4 chir coi A, B, C va D.

Chy y: Mubn sir dung cac ham trén can dua vao cu lénh #include
Sau:

#include <iomanip.h>
Tré lai chuong tronh tron ta théy danh soch thd sinh in ra s€
22

LI OUILL 111 11U SduU.
cout << "\nDanh sach thi sinh sau khi sap xep " ;
cout << setiosflags(ios::showpoint) << setprecision(1) ;
for(i=1;i<=n;++i)
{

cout << "\n Ho ten: " << setw(25) << ts[i].ht;
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}
getch();

Chuong tronh du6i day la mét minh hoa khac vé viéc sir dung
cac toan tur nhap xuat va cach dinh dang trong C++ . Chuong tronh
nhdp mdt ma t‘réln thuc cég mxn. Sau d6 in ma trdn dudi dang bang
va tom mot phan tir I1é6n nhat.

#include <iostream.h>

#include <iomanip.h>

#include <conio.h>

void main()

{
float a[20][20], smax;
int  m,n,i,j, imax, jmax;
clrscr();
cout << " Cho biet so hang va so cot cua ma tran: " ;
cin >>m>>n;
for (i=1;i<=m;++i)
for (j=1;j<=n;++))
{
cout <<"g["<<i<<""<<j<M] =",
cin>> a[i][j] ;
}
smax = a[1][1]; imax=1; jmax=1;
for (i=1;i<=m;++i)
for (j=1;j<=n;++))
if (smax<a[i][j])
{
smax = a[i][j];
imax=i ; jmax = j;

}

cout << "\n\n Ma tran" ;
cout << setiosflags(ios::showpoint) << setprecision(1) ;
for (i=1;i<=m;++i)
for (j=1;j<=n;++))
{
if (j==1) cout << "\n';
cout << setw(6) << a[i][j];
¥
cout << "\n\n" << "Phan tu max:" << \n';
cout << "co gia tri = " << setw(6) << smax;
cout << "\nTai hang " << imax << " cot " << jmax ;
getch();

§ 6. CAu triic, hop va kiéu liét ké
6.1. Tén sau tir khoa struct dwoc xem nhuw tén kiéu ciu triic
_Trong C++ mot kiéu céu tric ciing duoc dinh nghia nhu C theo
mau:
struct Tén_ kiéu ct

{

// Khai bao cac thanh phan cta cu trac

struct Tén kiéu ct danh sach bi€n, mang cau tric ;

Nhu vay trong C, tén viét sau tir khod struct chwa phai 1a tén kiéu
va chua c6 thé dung dé khai bdo.



SIFRRE BFMEI%AITRl HMBISIRIRYT M TRk MR AN SIMPopdf.come 5 cac union khang tén

c6 thé dung n6 dé khai bdo. Nhu vay dé khai bao cac bién, mang cau
truc trong C++, ta c6 thé dung mau sau:
Tén kiéu ct danh sach bién, mang cau tric ;

Vi du sau s& Dinh nghia kiéu cdu trac TS (thi sinh) gdm cac
thanh phan : ht (ho tén), sobd (s0 bao danh), dt (di€m toan), dl (di€m
1y), dh (diém hod) va td (tong dieém), sau d6 khai bao bién cau tric h
va mang cau truc ts.

struct TS

{
char ht [25];

long sobd;
float dt, dI, dh, td;

},
TS h, ts[1000] ;

6.2. Tén sau tir khoa union dwgc xem nhw tén Kiéu hop

Trong C++ mot kiéu hop (union) ciing dwgc dinh nghia nhu C
theo mau:
union Tén kiéu hop

{
// Khai bao cac thanh phan cta hop
b

Sau d6 dé khai bao cac bién, mang kiéu hop , trong C ding mau

sau:
union Tén kiéu hop danh sach bién, mang kiéu hop ;

Nhu vay trong C, tén viét sau tir khoa union chua phai la tén kiéu
va chua c6 thé dung dé khai bao.

Trong C++ xem tén viét sau tir khod union 1a tén kiéu hop va c6
thé dung né dé khai bdo. Nhu vay dé khai bao céc bién, mang kiéu
hop, trong C++ cd thé dung mau sau:

Tén kiéu hop danh sach bién, mang kiéu hop ;

Trong C++ cho phép dung cac union khong tén dang:
union
{
// Khai bao cac thanh phan
b
Khi d6 cac thanh phan (khai bao trong union) s¢ dung chung mot
vung nhé. Diéu nay cho phép ti€t kiem by nhd va cho phép dé dang
tach cac byte cua mot vung nhd.
_Vidy néu coc bién nguyon i, bién ky tu ch va bién thuc x khung
dong thoi str dung thd cu thé khai bdo chyng trong mot union khung
ton nhu sau:

union

{
inti;
char ch ;
float x ;
b
Khi d6 cac bién i, ch va fstr dung chung mot ving nhé 4 byte.

Xét vi du khac, dé tach cac byte cuia mot bién unsigned long ta
dung union khdéng tén sau:

union
{
unsigned long u;
unsigned char b[4] ;
I3
Khi d6 néu gan
26
tho :
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b[1] = OxBB
b[2] = OxCC
b[3] = OXDD

6.4. Kiéu liét ké (enum)
+ Ciing giébng nhu ciu trac va hop, tén viét sau tir khoa enum
dugc xem la ki€u li¢t ké va c6 thé dung dé khai bao, vi du:
enum MAU { xanh, do, tim, vang } ; // Dinh nghia kiéu MAU
MAU m, dsm[10] ; // Khai bao cac bién, mang kiéu MAU
+ Céc gia tri kiéu liét ké (enum) 1a cac sé nguyén. Do d6 co thé
thuc hién cac phép tinh trén cac gid tri enum, co thé in cac gia tri
enum, c6 thé gan gia tri enum cho bién nguyén, vi du:

MAU ml,m2;

int nl,n2;
ml =tim;
m2 =vang ;

nl=ml;// n1=2
n2=ml+m2; //n2=5
printf (“\n %d “, m2 ); // inrasd 3
+ Khong thé gan tmcqtiép mot gia tri nguyén cho mot bién enum
ma phai dung phép ¢ép kiéu, vi du:
ml=2; //16i
ml = MAU(2); //ding

§ 7. C4p phat b nhé

7.1. Trong C++ céqthéf: stir dung cac ham cap phat b nh¢ dong cua C
nhu: ham malloc d¢ cap phat by nh6, ham free dé giai phong bo nhé
duoc cap phat.
7.2. Ngoai ra trong C++ ciin dua thém todn tir new dé cap phat bo
nh¢ va toan tur delete dé gidi phong bd nhd dugce cap phat bdi new
7.3. Cach dung toan tir new dé cap phat bd nhé nhw sau:
+ Tr}I('yc hét can khai bao mot con tré dé chira dia chi vung nho s€
dugc cap phat:
Kiéu *p;
& day Kiéu co thé la:
- c4c kiéu dit liéu chuan cua C++ nhu int , long, float , double,
char, ...
- coc kiéu do lap trénh vion dinh nghia nhu: mang, hop, cdu
trac, 16p, ...
+ Sau d6 dung toan tir new theo mau:
p=new Kiéu; // Cép phat bd nhd cho mdt bién (mdt phan tir)
p =new Kiéu[n] ; //Cip phat bd nhé cho n phan tir
Vi du dé cap phat bo nhé cho mot bién thuc ta dung cau lénh sau:
float *px = new float ;
Dé cap phat bd nhd cho 100 phan tir nguyén ta dung cac ciu lénh:
int *pn =new int[100] ;
for (inti=0 ;i< 100 ; ++i)
pn[i] = 20*i; // Géan cho phan ti thu i
7.4. Hai cach kiém tra sy thanh cong ciia new
Khi dung cau Iénh:
Kiéu *p = new Kiéu[n] ;
hoac cau Iénh:
Kiéu *p = new Kiéu ;

28
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hoac khong thanh cong.

Néu thanh cung thd p s& chira dia chi dau ving nhé dugc cap
phét.

Néu khung thanh cung thd p = NULL.
Poan chuong trdnh sau minh hoa coch kiém tra 18i cip phot bd
nho:
double *pd;
intn;
cout << “\n S6 phan ttr : «
cin >>n;
pd = new double[n] ;
if (pd==NULL)
{
cout << *“ L1 cap phat by nh¢ “
exit (0) ;
}

Céch thir 2 dé kiém tra sy thanh cong ctia toan tir new 1a ding con

tré ham:
_new_handler

duoc dinh nghia trong tép “new.h”. Khi gip 16i trong toan tir new
(cap phat khong thanh cong) thd chuong tronh st thuc hién mot ham
nao do6 do con trd6 new_handler trd téi. Cach dung con troé nay nhu
sau:

+ Xay dyng mot ham dung dé kiém tra sy thanh cong ciia new

+ Gan tén ham nay cho con trd6 new_handler

Nhu vay ham kiém tra s& dugc goi mdi khi c6 16i xay ra trong
toan tu new.

Doan chuong trdnh kiém tra theo coch thir nhét cu thé viét theo
coch thir hai nhu sau:

void kiem_tra_new(void) // Lap ham kiém tra

{
cout << “ Ldi cip phat bd nhd «
exit (0) ;
¥
_new_handler =kiem tra new // Gan tén ham cho con tro
double *pd;
intn;
cout << “\n S6 phan tir : «
cin >>n;

pd = new double[n] ; // Khi xdy ra 15i s& goi ham kiém_tra_new

Chy y: Co thé dung 1énh gan dé gan tén ham xu 1y 15i cho con tro
_new_handler nhu trong doan chuong tronh tron, hoac dung ham:

set_new_handler(Tén ham) ;
(xem cac chuong tronh minh hoa bon dudi)

7.5. Toan tir delete ding dé giai phong viing nhé dwoe cip phat
béi new

Cach dung nhu sau:
delete p; //placon tré dung trong new
Vi du:
float *px ;

px = new float[2000] ; // Cap phat bd nhé cho 2000 phan tir
thuc

// St dung bd nhé duge cp phat
delete px ; // gidi phong bd nhd

7.6. Hai chwong tronh minh hoa
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nh¢ chira n thi sinh. M61 thi sinh 1a mdt cau tric gébm cac truong ht
(ho tén), sobd (so bao danh) va td (tong diém). Chuong tronh s&
nhdp n, cap phot bd nhé chira n thd sinh, kiém tra 101 cap phot bo
nh¢ (dung coch 1), nhép n thé sinh, sap xp thd sinh theo thtr tu
giam cua tong diém, in danh sach thi sinh sau khi sap xép, va cuoi
30

#include <iomanip.h>

#include <iostream.h>

#include <stdlib.h>

#include <conio.h>

struct TS

{
char ht[20];

long sobd;
float td;

}s
void main(void)
{
TS*ts;
int n;
cout <<"\n So thisinhn=";
cin>>n;
ts = new TS[n+1];
if(ts==NULL)
{
cout << "\nLoi cap phat bo nho " ;
getch();
exit(0);

}
for (int i=1;i<=n;++i)
{
cout <<"\nThi sinh thu " << ;
cout << "\nHo ten: " :

cin.get(ts[i].ht,20);
cout << "So bao danh: " ;
cin >> ts[i].sobd ;
cout << "Tong diem: " ;
cin >> ts[i].td ;
}
for (i=1;i<=n-1;++i)
for (int j=i+1;j<=n;++j)
if (ts[i].td < ts[j].td)
{
TS tg=ts[i];
ts[i]=ts[j];
ts[j]=tg;
}
cout << setiosflags(ios::showpoint) << setprecision(1) ;
for (i=1;i<=n;++i)
cout << "\n" << setw(20) << ts[i].ht <<
setw(6)<< ts[i].sobd <<setw(6)<< ts[i].td;
delete ts;
getch();

31
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dé kiém tra sy thanh cong cua toan tir new. Chuong trdnh s& cép
phot bo nhé cho mot mang con trd va sé theo rui khi nao thd khong
da b nhd dé cap phat.

#include <new.h>

#include <iostream.h>

#include <stdlib.h>

#include <conio.h>

32
VUIU 1U1_DU_TNUVUIU)

{

cout << "™\nLoi bo nho khi cap phat bo nho cho g[" << k <<
T

getch();
exit(0);

}

void main()

{
double *q[100] ; long n;
clrscr();
set_new_handler(loi_bo_nho) ;
/I _new_handler=loi_bo_nho;
n=10000;
for ( k=0;k<100;++k)

q[k] = new double[n];

cout << "Khong loi";
getch();

¥

§ 8. Cac ham trong C++

Trong C++ c6 rét nhiéu mo rong, cai tién vé ham lam cho viéc
xay dung va sir dung ham rét tién loi. Diéu nay s¢ tronh bay ky trong
chuong sau. Trong muc ndy chi thong ké mot sb diém méi vé ham
ma C++ dua vao.

8.1. Pdi kiéu tham chiéu

Trong C, dé nhan két qua ctia ham can dung ‘d(‘)i con tro, lam cho
viéc xdy dung ciing nhu sir dung ham kha phién phuc. Trong C++
dua vao d6i kiéu tham chiéu (giong nhu PASCAL) ding d¢ chura két

A A
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8.2. Pi tham chiéu const

Déi tham chiéu c6 dic diém 1a cac cau 1énh trong thin ham c6 thé
truy nhap t6i va dé dang lam cho gia tri ctia né thay d6i. Nhiéu khi ta
mudn ding dbi kiéu tham chiéu chi dé tang toc do trao ddi dir liéu
giita cac ham , khong mudn dung n6 dé chira két qua cua ham. Khi
d6 co thé dung ddi tham chiéu const dé bao toan gia tri ctia ddi trong
than ham.

8.3. Poi c6 gia tri mic dinh

Trong nhiéu truong hop ngudi dung viét mot 1oi goi ham nhung
clin chua biét nén chon gia tri ndo cho cac dbi . Bé khic phuc khé
khin nay, C++ dua ra giai phap d6i c6 gia tri mac dinh. Khi xay
dung ham, ta gan gia tri mac dinh cho mot sd dbi. Nguoi dung néu

khong cung cép gié tri cho cac dbi ndy, thd ham s& dung gio tri mic
dinh.

8.4. Ham on line

DPéi voi mdt doan chuong trdnh nhd (sé Iénh khung 16n) thd viéc
thay coc doan chuong tronh ndy bang coc 10i goi ham s& lam cho
chuong tronh gon nhe d6i chut nhung lam tang thoi gian may. Trong
cac trudng hop nay cé thé dung ham tryc tuyén (on line) vira giam
kich thuéc chuong trdnh ngudn, vira khung lam tang thoi gian chay
may.
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Dé 1y gia tri tuyét dbi cuia mot sé trong C can lap ra nhiéu ham
voi tén khac nhau, vi du abs cho sd nguyén, fabs cho sd thuc, labs
cho s6 nguyén dai, cabs cho s6 phirc. Diéu nay rir rang gdy phién
tooi cho nguoi st dung. Trong C++ cho phép xay dyng cidc ham
tring tén nhung khac nhau vé kiéu déi. Nhu vay chi can 1ap mot ham
dé lay gia tri tuyét d6i cho nhiéu kiéu dit liéu khac nhau.

8.6. Pinh nghia chong to4n tir

Viéc dyng coc phdp toon thay cho mdt 101 goi ham ru rang lam
cho chuong tronh ngan gon, sang sua hon nhleu Vi dy dé thuc hién
phép cong 2 ma tran néu dung phép cong va viét:

34

thd rat gan voi toon hoc. Trong C++ cho phop dung coc phop toon
chuan dé dit tén cho cac ham (goi 13 dinh nghia chong toan tir). Sau
d6 c6 thé thay 101 goi ham bang cac phép toan nhu noéi ¢ trén. Nhu
vay mét phep toan mang nhiéu ¥ nghia, v& du phop + cu thé hiéu 1a
cong 2 86 nguyon, 2 so thuc hodc 2 ma tran. C++ s€ can cir vao kiéu
ctia cac s6 hang ma quyét dinh chon phép cong cu thé.

35



Simpo PDF Merge and SplicthLlJ“r)]Ir&%istered Version - http://www.simpopdf.com

Ham trong C++

Chuong nay trinh bay nhitng kha niang méi ciia C++ trong viéc
xay dung va st dung ham. Do la:

+ Kiéu tham chiéu va viéc truyén dit liéu cho ham bang tham
chiéu.

+ Pbi tham chiéu hang (const)

+Pbi co gid tri mic dinh

+ Ham truc tuyén

+ Viéc dinh nghia chong cac ham

+ Viéc dinh nghia chong cac toan tir

§ 1. Bién tham chiéu (Reference variable)

1.1. Hai loai bién dung trong C

Trude khi noi dén bién tham chiéu, chang ta nhéc lai 2 loai bién
gap trong C la:

Bién gia tri dung dé chua dit liéu (nguyén, thuc, ky tu, ...)

Bién con tro dung dé chira dia chi

Céc bién nay déu duge cung cép bo nhé va ¢o dia chi. Vi du cau
1énh khai bao:

double x, *px;

s& tao ra bién gia trj kiéu double x va bién con tré kiéu double px.
Bién x c6 ving nhd 8 byte, bién px co ving nhd 4 byte (néu ding
md hinh Large). Bién x ding dé chira gia tri kiéu double, vi du lénh
gan:

X =3.14;
s¢ chira gia tri 3.14 vao bién x. Bién px ding dé chira dia chi cia mot
bién thuc, vi du cau 1énh:

pX = &X;

36

s€ luu trit dia chi ctia bién x vao con trd px.

1.2. Bién tham chiéu

Trong C++ cho phép sir dung loai bién thtr ba 1a bién tham chiéu.
So v&i 2 loai bién quen bict noi trén, thi bién nay c6 nhirng dac di€m
Sau:

+ Bién tham chiéu khong duoc cip phat b nhd, khong cé dia chi
riéng.

+ N6 dung lam bi danh cho mot bién (kiéu gia tri) nao d6 va nd
st dung vung nh¢ cua bién nay. Vi du cau Iénh:

float u,v, & =u;

tao ra cac bién thuc u, v va bién tham chiéu thuc r. Bién r khong
dugc cap phat bd nhd, n6 1a mdt tén khac (bi danh) cua u va né dung
chung vung nhé cia bién u.

Thuit ngir: Khi r 1a bi danh (alias) cta u thi ta néi r tham chiéu
dén bién u. Nhu vay 2 thuat nglr trén dugc hiéu nhu nhau.

y nghia: Khi r 1a bi danh cta u thi r dung chung ving nhd cua u,
do do :

+ Trong moi cau 1énh, viét u hay viét r déu c6 ¥ nghia nhu nhau,
vi déu truy nhdp dén cung mdt vung nho.

+ C6 thé dung bién tham chiéu dé truy nhap dén mot bién kiéu gia
tri.

Vi du:
intu,v, & =u;
r=10; //u=10
cout<<u; //inrasd 10
; /lu=11
++U; Ir=12
cout <<r; //inra s6 12
V=r,; [[v=12

r++

37
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Cong dung: Bién tham chiéu thuong dugc st dung lam dbi cua
ham dé cho phép ham truy nhap dén cac tham so bién trong 161 goi
ham.

Vai chii y vé bién tham chiéu:

a. Vi bién tham chiéu khong c6 dia chi riéng, no chi 1a bi danh
cua mot bien kiéu gia tri nén trong khai bao phai chi o ndé tham
chiéu dén bién nao. Vi du néu khai bao:

double &x ;
thi Trinh bién dich s& bao 15i:
Reference variable ‘x’ must be initialized

b. Bién tham chiéu c6 thé tham chiéu dén mot phan tir mang, vi
du:
int a[10] , &r =a[5];
r=25; //a[5] =25
c. Khong cho phép khai bao mang tham chiéu
d. Bién tham chiéu ¢6 thé tham chiéu dén mot hing. Khi d6 nd &
st dung vung nhd cia hang va né cé thé lam thay doi gia tri chaa
trong vung nhd nay.
Vi du néu khai bio:
int &s=23;
thi Trinh bién dich dua ra canh bao (warning):
Temporary used to initialize 's'
Tuy nhién chuong trinh van lam viéc. Cac cau lénh dudi day van
thuc hién va cho két qua nhu sau:
St++:

1

cout <<"\ns="<<s; //Inras=24

Chuwong trinh duéi ¢y minh hoa cach dung bién tham chiéu dén
mot phan tir mang cau trac dé nhdp dir liéu va thuc hién cac phép
tinh trén céc truong cua phan to mang cau truc.

#include <iostream.h>
#include <conio.h>

ctriint TQ

38

L

char ht[25];

float t,1,h,td;
};

void main()
{

TS ts[10],&h=ts[1]; // h tham chiéu dén ts[1]
cout <<"\nHoten: " ;
cin.get(h.ht,25) ;
cout << "Cac diem toan, ly, hoa: ";
cin>>h.t>>h.l>>h.h;
hitd=ht+h.l+hh;
cout << "\n Ho ten: " << ts[1].ht;
cout << "\n Tong diem: " << ts[1].td;
getch();

}

1.3. Hang tham chiéu (const)
Hang tham chiéu dugc khai bao theo miu:
int n=10;
const int &r=n;

Ciing giébng nhu bién tham chiéu, hing tham chiéu c6 thé tham
chiéu dén mot bién hodc mdt hang. Vi du:
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const int &r=n; // Hing tham chiéu r tham chiéu dén bién n

const int &s=123 ; //Hang tham chiéu s tham chiéu dén hang 123

Sy khac nhau gitra bién va hang tham chiéu & chd: Khong cho
phép dung hang tham chiéu dé lam thay doi gia tri cua ving nhd ma
no tham chiéu.

Vi du:

inty=12,z;

const int &py=y; // Hang tham chiéu py tham chiéu dén bién y

y++; // Dlng

z=2%py; //Dlng z=26

cout << y<<" "<<py; //Inra: 13 13

py=py+1; // Sai, Trinh bién dich thong bao 15i:

/I Cannot modify a const object

Céch dung: Hing tham chiéu cho phép su dung gid tri chira trong
mot ving nhg, nhung khong cho phép thay doi gia tri nay.

Héng tham chiéu thuong duoc sir dung lam dbi ctia ham dé cho
phép ham str dung gia tri cua cac tham so trong 161 goi ham, nhung
tranh khong 1am thay doi gia tri ctia cac tham so.

§ 2. Truyén gia tri cho ham theo tham chiéu
2.1. Ham trong C

Trong C chi c6 mot cach truyén dit liéu cho ham theo gia tri :

+ Cép phat viing nhé cho cac doi.

+ Gén gia tri cac tham sd trong 10i goi ham cho cac d6i sau do
ham 1am viéc trén ving nh¢ cua cac doi chir khong lién quan gi dén
cac tham so.

Nhu vay chuong trinh s& tao ra cac ban sao (cac d6i) ciia cac tham
sO va ham s€ thao tac trén céc ban sao nay, chir khong 1am viéc truc
tiép véi cac tham s6. Phuong phap nay c6 2 nhugce diém chinh:

Ton kém vé thoi gian va by nhd vi phai tao ra cac ban sao. Khong
thao téc tryc ti€p trén cac tham so0, vi vay khong lam thay doi dugc
gia tri cac tham so.

2.2. Truyén gia tri cho ham theo tham chiéu

Trong C++ cung cip thém cach truyén dir liéu cho ham theo tham
chiéu bang cach dung ddi 1a bién tham chiéu hodc ddi 1a hang tham
chiéu. Cach nay c6 uu diém:

AL A a o raa e s R oal arahiiaana
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Ham sé thao tac tryc tiép trén viing nhé cta cac tham sd, do do dé
dang thay doi gid tri cac tham so khi can.

2.3. Méi quan hé giira d6i va tham s trong 101 goi ham

Néu déi 1a bién hogc hing tham chiéu kiéu K thi tham s6 (trong
161 goi ham) phai 1a bién hodc phan tor mang kiéu K. Vi du:

+ Pbi 1a bién hodc hing tham chiéu kiéu double, thi tham sb 1a
bién hoac phan tir mang kiéu double

+ Péi 1a bién hoac héng tham chiéu kiéu céu trac, thi tham sd 1a
bién hodc phan tir mang ki€u cau trac

2.4. Cac chwong trinh minh hoa
/*
Chuong trinh sau dugc t6 chirc thanh 3 ham:
Nhap diy sé double
Hoan vi 2 bién double
Sép xép diy sé double theo tht ty ting dan
Chuong trinh s& nhap mot diy s6 va in day sau khi sip xép
*/
#include <iostream.h>
#include <conio.h>
#include <stdio.h>
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{
for (int i=1; i<=n ; ++i)
{
cout <<"\nPhantuthu"<<i<<"™: ";
cin>> a[i] ;
}
}
void hv(double &x, double &y)
{
double tg=x; x=y; y=tg;
}
void sapxep(double * a, int n)
{

for (int i=1; i <= n-1 ;++i)
for (int j=i+1 ; j<=n ;++))
if (a[i] > a[j])
hv(a[i].ai]);
}
void main()
{
double x[100];
inti, n;
cout <<"\n N=";
cin>>n;
nhapds(x,n);
sapxep(x,n);
for (i=1;i<=n;++i)

printf("\n%0.11f",x[i]);
getch();

¥
/-k
Chuong trinh sau gdm cac ham:
- Nhép dy cdu tric (mdi cdu tric chira dit liéu mot thi sinh)
- Hoan vi 2 bién céu trac
- Sap xép day thi sinh theo thir ty giam cia tong diém
- In mot céu tric (in ho tén va tone diém)
42
chuén va in danh sach thi sinh trﬁng tuyén
*/
#include <iostream.h>
#include <iomanip.h>
#include <conio.h>
struct TS
{
char ht[20];
float t,l,h,td;
};
void ints(const TS &ts)
{

cout << setiosflags(ios::showpoint) << setprecision(1) ;
cout << "\nHo ten: " << setw(20) << ts.ht << setw(6) << ts.td ;
}
void nhapsI(TS *ts,int n)
{

for (int i=1;i<=n;++i)
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cout <<"\n Thisinh" << i;

cout <<"\nHo ten: " ;
cin.ignore(1);

cin.get(ts[i].ht,25) ;

cout << "Cac diem toan, ly, hoa: ";
cin >> ts[i].t >> ts[i].1 >> ts[i].h ;
ts[i].td = ts[i].t + ts[i].l + ts[i].h ;

}
void hvts(TS &tsl, TS &ts2)

{
TS tg=ts1,
tsl=ts2,
ts2=tg;
}
void sapxep(TS *ts,int n)
{
for (int i=1;i<=n-1;++i)
for (int j=i+1;j<=n;++j)
if (ts[i].td < ts[j].td)
hvts(ts[i],ts[i]);
}
void main()
{
TS ts[100];
int n,i;
clrscr();

cout << " So thisinh: " ;
cin >>n;
nhapsl(ts,n);
sapxep(ts,n) ;
float dc;
cout << " Diem chuan: ";
cin >> dc;
cout << "\n\nDanh sach trung tuyen\n" ;
for (i=1;i<=n;++i)
if (ts[i].td >=dc)

ints(ts[i]);
getch(); |
}
/*

Chuong trinh sau gdm cac ham:

Nhép mot ma tran thuc cép mxn

In mdt ma trén thuc dudi dang bang

Tim phén tir I6n nhat va phan tir nho nhét cua day sb thuc;

Chuong trinh s€ nhap mdt ma tran, in ma trdn vira nhap va in cac
phan tir 16n nhat va nhé nhat trén moi hang ciia ma tran

*/

#include <iostream.h>

#include <iomanip.h>

#include <conio.h>

#include <stdio.h>

void nhapmt(float a[20][20], int m, int n)
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for (int i=1 ; i<= m ; ++i)
for (int j=1; j<=n; ++j)
{
cout << "\na["<<i<<""<<j<<"]=";
cin >> a[i][j] ;

}
}
void inmt(float a[20][20], int m, int n)
{

cout << setiosflags(ios::showpoint) << setprecision(1);
for (int i=1 ; i<= m ; ++i)
for (int j=1; j<=n ; +4])
{
if (j==1) cout << ™\n";
cout << setw(6) << a[i][j] ;
}
}
void maxminds(float *x, int n,int &vtmax, int &vtmin)
{
vtmax =vtmin=1;
for (int i=2; i<=n ; ++i)
{
if (X[i] > x[vtmax]) vtmax = i,
if (X[i] < x[vtmin]) vtmin =i;
}
}

void main()

float a[20][20];

int m, n;

cout <<"\n So hamg va so cot ma tran: ";
cin>>m>>n;

nhapmt(a,m,n);

clrscr();

inmt(a,m,n);

float *p = (float*)a;

int vtmax, vtmin;

for (int iI=1;i<=m;++i)

{
46

maxirnas(p , n, vunax, vurin) ,
printf("\nHang %d Phan tu max= %6.1f tai cot
%d",i,p[vtmax],vtmax);
printf("\n Phan tu min= %6.1f tai cot %d", p[vtmin],vtmin);

}

getch();
}

§ 3. Ham tra vé cac tham chiéu
Ham c6 thé c6 kiéu tham chiéu va tra vé gia trj tham chiéu. Khi
d6 c6 thé dung ham dé truy nhdp dén mdt bién hodc mot phan tu
mang nao do. Dudi day 1a mot s6 vi du.
Vi du 1 trinh béy mot ham tra v& mot tham chiéu dén mot bién
toan bg. Do d6 c6 thé dung ham dé truy nhap dén bién nay.
#include <iostream.h>
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intz;
int &f() // Ham tra vé mot bi danh cia bién toan b z
{
return z;
}
void main(void)
{
f()=50; //z=50
cout <<"\nz=" << z;
getch();

¥

Vi du 2 trinh bdy mot ham tra vé bi danh ctia mot bién ciu tric
to’z‘m bo. Khac véi vi du trén,l(y day khéng dung ham mot cé}ch truc
tiép ma gan ham cho mot bién tham chiéu, sau do dung bién tham
chi€u nay dé truy nhap dén bién cau tric toan bo.

#include <iostream.h>

#include <conio.h>

struct TS

{
char ht[25];
float t,1,h,td;
h
TS ts;
TS &f()

{

return ts;

}

void main()
{
TS &h=f(); // h tham chiéu dén bién ts
cout <<"\nHo ten: " ;
cin.get(h.ht,25) ;
cout << "Cac diem toan, ly, hoa: ";
cin>>ht>>hl>>hh;
htd=ht+hl+hh;
cout << "\n Ho ten: " << ts.ht;
cout << "\n Tong diem: " << ts.td;
getch();
¥
Vi du 3 trinh bay m6t ham tra vé bi danh cua mot phan tir mang
48 7 ’ ‘
Ham s€ ki€m tra xem chi s0 mang c6 vuot ra ngoai mi€n quy dinh
hay khong. Sau d6 dung ham nay d¢ truy nhp den cac phan tir mang
cau truc.

#include <iostream.h>
#include <conio.h>
#include <stdlib.h>
struct TS
{
char ht[25];
float t,1,h,td;
o
TS *ts;
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{ {
ts = new TS[n+1] ; intn,i;
if (ts==NULL) cout << "\n So thi sinh : "
{ cin >> n;
0 oA . cap_phat_bo_nho_nhapsl(n);
cout << "Loi cap phat bo nho " ; while (1)
exit(1); {
} cout << "\nCan xem thi sinh thu may: " ;
for (int i=1;i<=n;++i) cout << "\nChon so tu 1 den " << n << " (bam sai ket thuc
{ cn
TS &h=ts[i]; cin>> i;
cout << "\nThi sinh thu " << i ; TS &h=f(i,n);

cout << "\n Ho ten: " << h.ht;
cout << "\n Tong diem: " << h.td;

cout << "\n Ho ten: " ;
cin.ignore(1);

cin.get(h.ht,25) ; }
cout << "Cac diem toan, ly, hoa: "; }
cin>>ht>>h.I>>hh;
htd=ht+hl+hh; 50
} § 4. Poi ¢6 gia tri mic dinh
oo _ _ 4.1. Thé nao 14 d6i mic dinh
TS &f(int i, int n) // Cho bi danh tsJi]

{ Mot trong cac kha nang manh cia C++ la n6 cho phép xay dung
. . ham véi cac ddi co gia tri mdc dinh. Thong thuong so tham s6 trong
if (i<1 || i>n) 101 goi ham phai bang sd d6i ciia ham. Mdi ddi s& duoc khoi gan gia

{ tri theo tham s twong Ung cua nd. Trong C++ cho phép tao gia tri
cout << "Chi so mang khong hop le *; méc dinh cho cac doi. Cac doi nay c6 the ¢ hodc khong ¢ tham so
exit(1); tuong ung trong 101 goi ham. Khi khong c6 tham so twong ung, doi

} duoc khéi gan bdi gia tri mac dinh.

return tsfi; Vi du ham delay véi dbi sé mic dinh duge viét theo mot trong 2

} cach sau:
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void delay(int n=1000)
{
for (int i=0 ; i<n ; ++i)
}
Céch 2 (C6 khai bao nguyén mau):
void delay(int n=1000) ;
void delay(int n)

{for (int i=0 ; i<n ; ++i)
}
Céch dung:
+ Cung cép gia tri cho di n (C6 tham s trong 16i goi ham)
delay(5000) ; // B6in = 5000
+ St dung gia tri mdc dinh cua d6i (Khdng c6 tham sb trong 1oi
£oi)
delay() ; // D6in = 1000

4.2. Quy tic xay dwng ham véi ddi mic dinh
+ Céc d6i mic dinh can phai 1a cac ddi cudi cung tinh tir tréi sang
phai. Gid str c6 5 doi theo thir tu tu trai sang phai la
di, d2, d3, d4, d5
Khi d6:
néu mot d6i mic dinh thi phai 1a d5
néu hai d6i mic dinh thi phai 1a d4, d5
néu ba d6i mic dinh thi phai 1a d3, d4, d5

d3 va d5 mdc dinh (khi d6 d4 cling phai mac dinh)

d3 va d4 mdc dinh (khi do d5 ciing phai mac dinh)
+ Khi xay dung ham, néu st dung khai béo nguyén mau, thi cac

dbi mac dinh can dugc khai gan trong nguyén mau, vi du:
// Khéi gan gié tri cho 3 dbi mac dinh d3, d4 va d5)
void f(int d1, float d2, char *d3="HA NOI”,
int d4 = 100, double d5=3.14) ;

void f(int d1, float d2, char *d3, int d4, double d5)

{

// Céc cau Iénh trong than ham

¥

Khong dugc khoi gan lai cho cac dbi mic dinh trong dong dau
cua dinh nghia ham. Néu vi pham diéu nay thi Chuong trinh dich s&
thong bao 10i.

+ Khi xay dung ham, néu khong khai bao nguyén mAu, thi cac dbi
mac dinh dugc khoi gan trong dong dau cua dinh nghia ham, vi du:

// Khoi gan gia tri cho 3 dbi mic dinh d3, d4 va ds)

void f(int d1, float d2, char *d3="HA NOI”,

int d4 = 100, double d5=3.14)

52
// Cac cau lenh trong than ham

}
+ Gia tri ding dé khoi gan cho ddi mic dinh
C6 thé dung cac hiang, cic bién toan bo, cic ham dé khai gan cho
do1 mac dinh, vi du:

int MAX = 10000;
void f(int n, int m = MAX, int xmax = getmaxx(),
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cout << "\n" << dc;

4.3. Cach sir dung ham c6é d6i mic dinh
Loi goi ham can viét theo quy dinh sau: }_ ]
IO D : . void main()
Cac tham s0 thi€u vang trong 101 goi ham phai twong ung vdi cac {

d6i mic dinh cudi cung (tinh tir trai sang phai).
ht(); //In dong chir “HA NOI” trén 10 dong

ht("ABC",3); // In dong chir “ABC” trén 3 dong
ht("DEF"); //In dong chir “DEF” trén 10 dong

Noi cach khac: Pa dung gia tri mic dinh cho mot déi (tat nhién
phai 1a d61 mdc dinh) thi cling phai st dung gi tri mac dinh cho céc
doi con lai.

Vi du v6i ham ¢ 3 d6i mic dinh: getch();
void f(int d1, float d2, char *d3="HA NOI”, }
int d4 = 100, double d5=3.14) ; Vi du dudi day trinh bay ham hién thi mot chudi str trén man hinh

do hoa, tai vi tri (x,y) va c6 mau m. Cac doi x, y va m la mac dinh.

Thi céac 101 goi sau la dung: (
Dung cac ham getmaxx() va getmaxy() dé¢ khoi gan cho x, y. Dung

f(3,3.4,”ABC”,10,1.0) ; // Day, du tham SO, ’ hing RED gén cho m.
f(3,3.4,”ABC”) ; // Thiéu 2 tham s6 cudi sinclude <conio.h>
f(3,34) 5 /! Thléu 3 tham Sé CLIéi #include <graphiCS.h>
Cac 101 goi sau la sai: void hiendc(char *str, int x=getmaxx()/2,
f(3) ; // Thiéu tham s cho déi khong mic dinh d2 int y = getmaxy()/2, int m=RED);
f(3,3.4,,10); /D3 dung gi4 tri mic dinh cho d3, thi ciing void hiendc(char *str, int x,int y, int m)
//" phai dung gia tri mac dinh cho d4 va d5 {
int mau_ht = getcolor(); / Luu mau hien tai
4.4. Cacvidu o ) setcolor(m);
Ham ht (bén duéi) dung d€ hién thi chuoi ky tu dc trén n dong 54
man hinh. Cac d6i dc va n déu c6 gia tri mac dinh. . . .
. . setcolor(mau_ht); // Khoi phuc mau hien tai
#include <conio.h> )
#include <iostream.h> . .
. . void main()
void ht(char *dc="HA NOI",int n=10) ; {
void ht(char *dc , int n .
( ) int mh=0, mode=0;

{
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setbkcolor(BLUE);
hiendc("HELLO"); // HELLO mau do giita man hinh
hiendc("CHUC MUNG",1,1); / CHUC MUNG mau do tai vi

/1 tri (1,1)
hiendc("CHAO",1,400,YELLOW); // CHAO mau vang tai vi
/1 tri (1,400)
getch();
}

Vi dy dudi ddy trinh by ham tinh tich phan xéc dinh gom 3 doi:
1a ham can tinh tich phan, a va b la cac can dudi va trén (a<b). Ca 3
doi f, a va b déu mac dinh. Gia tri me}q dinh cua con tré ham f'la dia
chi cia ham bp (binh phuong), cua a bang 0, ciia b bang 1.
#include <conio.h>
#include <iostream.h>
#include <iomanip.h>
#include <math.h>
double bp(double x);
double tp( double (*f)(double)=bp,double a=0.0, double b=1.0) ;
double bp(double x)
{
return xX*x;
}
double tp(double (*f)(double), double a, double b))

{
int n=1000;
double s=0.0, h=(b-a)/n;
for (int i=0; i<n ; ++i)
s+= f(ati*h + h) + f(a+i*h) ;

}

void main()
{
clrscr();
cout << setiosflags(ios::showpoint) << setprecision(2);
cout << "\nTich phan tu 0 den 1 cua x*x=" << tp() ;
cout << "\nTich phan tu 0 den 1 cua exp(x)=" << tp(exp);
cout << "\nTich phan tu 0 den P1/2 cua sin(x) " <<
tp(sin,0,3.14/2);
getch();

}

§ 5. Cac ham truc tuyén (inline)
5.1. Uu, nhuoe diém ciia ham

Viéc td chirc chuong trinh thanh cédc ham c6 2 uu diém 16 rét :
Thtr nhét 1a chia chuong trinh thanh cac don vi doc lap, 1am cho
chuong trinh dugc td chirc mot cach khoa hoc d& kiém soat dé phat
hién 16i, dé phat trién, mé rong.

Th hai la gidm dugc kich thudc chuong trinh, vi mdi doan
chuong trinh thyc hién nhiém vu cua ham dugc thay béng mot 101
goi ham.

9 14
Thixr nhiAn ham Atina ~A nhivers A18m 1d 1amm ~cham tA~ AR Ahaveaena

56
ham nhu: Cap phat viing nhé cho cac d6i va bién cuc by, truyén dir
liéu cua cac tham s6 cho cac doi, gidi phong viung nhé trude khi
thoat khoi ham.

Céc ham truc tuyén trong C++ cho kha ning khic phuc dugc
nhuoc diém noi trén.



é'ﬂﬁegcﬁ%%l\{lre.u(g? and Split Unregistered Version - http://www.simpopdf.com

uyen

Pé bién mot ham thanh truc tuyén ta viét thém tir khod

inline

vao trude khai bao nguyén mau ham. Néu khong dung nguyén miu
thi viét tur khoa nay trudc dong dau tién cua dinh nghia ham. Vi du:

inline float f(int n, float x);

float f(int n, float x)

{

/I Céac cau 1énh trong than ham
¥
hoac
inline float f(int n, float x)

{

// Céc cau I¢nh trong than ham

}

Chu y: Trong moi trudng hop, tir khoa inline phai xuit hién
trudc cac 101 goi ham thi Trinh bi€n dich méi biét can xur ly ham theo
ki€u inline.

Vi dy ham f trong chuong trinh sau s& khong phai la ham tryc
tuyén vi tir khoa inline viét sau lo1 goi ham:

#include <conio.h>

#include <iostream.h>

void main()

{
int s;
s = 1(5,6);
cout <<s;
getch();

¥

inline int f(int a, int b)

{

return a*b;

}

Ch( y: Trong C++ , néu ham dugc xay dung sau 101 goi ham thi
bat bugc phai khai bdo nguyén mau ham trude 101 goi. Trong vi du
trén, Trinh bi€n dich C++ s& bat 101 vi thiéu khai bdo nguyén mau
ham f .

5.3. Cach bién dich ham tryc tuyén

Chuong trinh dich xtr Iy cac ham inline nhu cadc macro (dugc dinh
nghia trong 1énh #define), nghia 1a n6 s& thay mdi 101 goi ham bang
mot doan chuong trinh thyc hién nhi€ém vu cua ham. Cach nay lam
cho chuong trinh dai ra, nhung téc d6 chuong trinh ting 1én do
khong phai thuc hién cac thao tac co tinh tha tuc khi goi ham.

5.4. So sanh macro va ham truc tuyén

Dung macro va ham truc tuyén déu dan dén hiéu qua tuong tu,
tuy nhién nguoi ta thich dung ham truc tuyén hon, vi cach nay dam
béo tinh cAu trac cia chuong trinh, dé sir dung va tranh dugc céc sai
sot lat vat thuong gip khi dung #define (nhu thiéu cac déu ngodc,
d4u chdm phay)

5.5. Khi nao thi nén ding ham truc tuyén

Phuong 4n dung ham tryc tuyén rat ngin dugc thoi gian chay
may nhung lai lam tang khoi luong by nhé chuong trinh (nhat 1a doi
v6i cdc ham truc tuyén cd nhiéu cdu lénh). Vi viy chi nén dung
phuong an truc tuyén doi véi cdc ham nho.

58

Khong phéi khi gdp tir khod inline 1a Trinh bién dich nhét thiét
phai xtr ly ham theo kiéu truc tuyén.

ChU y rang tir khoa inline chi la mot su ggi ¥ cho Trinh bién dich
chur khong phai 1a mot ménh 1€nh bat budc.
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cach inline nhu cidc ham chira bién static, ham chira cac 1énh chu
trinh hoac Iénh goto hodc 1¢nh switch, ham d¢ quy. Trong trudng
hop nay tur khod inline 1€ di nhién bi bo qua.

Tham chi tir khod inline van bi bo qua ngay ca dbi voi cac ham
khong c6 nhirng han ché néu trén néu nhu Trinh bién dich thay can
thict (vi du da c6 qua nhi€u ham inline 1am cho bd nhé chuong trinh
qué lon)

Vi du: Chuong trinh sau sit dung ham inline tinh chu vi va dién
tich cua hinh chit nhét:

Phuwong an 1: Khong khai bao nguyén mau. Khi d6 ham dtcvhen
phai dat trén ham main.

#include <conio.h>

#include <iostream.h>

inline void dtcvhen(int a, int b, int &dt, int &cv)

{
dt=a*b;
cv=2*(a+b);
}
void main()
{
int a[20],b[20],cv[20],dt[20],n;
cout << "\n So hinh chu hat: " ;
cin>>n;
for (int i=1;i<=n;++i)
{
cout << "\nNhap 2 canh cua hinh chu nhat thu " <<i<<™: ™,
cin>> a[i] >> b[i] ;
dtcvhen(a[i],b[i],dt[i],cv[i]);
}

clrscr();
for (i=1;i<=n;++i)
{
cout << "\n Hinh chu nhat thu " <<i<<": ™
cout << "\nDo dai 2 canh=""<< a[i] << " va" << Db[i] ;
cout << "\nDien tich=" << dt[i] ;
cout <<"\nChu vi=" << ¢VI[i] ;

¥
getch();
¥

Phuong an 2: Su dung khai bao nguyén mau. Khi d6 tir khoa
inline dat trude nguyén mau.

Chl y: Khong dugc dét inline trude dinh nghia ham. Trong
chuong trinh dudi day néu dat inline trude dinh nghia ham thi hau
qua nhu sau: Chuong trinh van dich thong, nhung khi chay thi
chuong trinh bi quan, khong thoat duoc.

#include <conio.h>
#include <iostream.h>
inline void dtcvhen(int a, int b, int &dt, int &cv) ;
void main()
{
int a[20],b[20],cv[20],dt[20],n;
cout << "\n So hinh chu hat: " ;
cin>>n;
for (int i=1;i<=n;++i)

{

60
cin>>ajl >> n|if ;

dtevhen(a[i], b[i],dt[i],cv[i]);
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clrser(); mdt tén cho ca 3 ham trén nhu sau:
for (i=1;i<=n;++i) int abs(int 1) ; // Lay gia tri tuyét doi gia tri kiéu int
{ longt abs(longt 1) ; // Lay gia tri tuyét doi gia tri ki€u long
cout << "\n Hinh chu nhat thu " <<i<<™:™; double abs(double d) ; // Lay gia tri tuyét ddi gia tri kiéu double

cout << "\nDo dai 2 canh=" << a[i] << " va" << b[i] ;
cout << "\nDien tich=" << dt[i] ;
cout << "\nChu vi=" << ¢V[i] ;

6.2. Yéu cau vé cac ham dinh nghia chong

Khi dung cting mot tén dé dinh nghia nhiéu ham, Trinh bién dich
C++ s€ dua vao su khac nhau ve tap doi cia cac ham nay dé doi tén

} cac ham. Nhu vay, sau khi bién dich mdi ham s& c6 mdt tén khéc
getch(); nhau.

} Ttr d6 cho thay: cac ham dugc dinh nghia tring tén phai co tap

void dtcvhen(int a, int b, int &dt, int &cv) d6i khac nhau (vé s0 lugng hodc kiéu). Néu 2 ham hoan toan tring

{ tén va trung doi thi Trinh bién dich s€ khong c6 cach nao phan biét

dt=a*b: duoc. Ngay ca khi 2 ham nay c6 kiéu khac nhau thi Trinh bién dich

o van bao 10i. Vi du sau xay dung 2 ham cung c6 tén la f va cung c6

cv=2*(a+b); mot d6i nguyén a, nhung kiéu ham khac nhau. Ham thtr nhat kiéu

} nguyén (trd vé a*a), ham thtr hai kiéu void (in gid tri a). Chuong

trinh s& bi thong bao 16i khi bién dich (ban hdy thir xem sao)
#include <conio.h>

6. Dinh nghia chong cic ham (Overloadi
§ inh nghia chong cac ham (Overloading) sinclude <iostream.h>

6.1. Khai niém vé dinh nghia chong int f(int a):
Dinh nghia chong (hay con goi su tai bdi) cac ham 1a dung cung void f(int a);

mdt tén dé dinh nghia cac ham khac nhau. Pay 1a mot mé rong rat co int f(int a)

y nghia ciia C++. (

Nhu da biét, trong C va cac ngdén nglr khac (nhu PASCAL, ..
FOXPRO....) mbi ham déu phai c6 mot tén phan biét. Doi khi day 1a return a*a;
mot su han ché 16n, vi phai d})ng nhiéu ham khaig nhau dé thuc hién }
cung mdt cong viée. Vi du dé lay gia tri tuyét doi trong C can dung void f(int a)
td1 3 ham khac nhau: {

int abs(int i); // Lay gia tri tuyét ddi gia tri kiéu int it <M< g -
longt labs(longt 1); // Lay gié tri tuyét d6i gié tri kiéu long 62

double fabs(double d); // Lay gia tri tuyét d6i gia tri kiéu double
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{
int b=F(5);
f(b);
getch();

}

6.3. Str dung cac ham dinh nghia chong
Khi gap mot 101 goi, Trinh bién dich s& can cir vao s0 lugng va

kiéu ctia cac tham s6 dé goi ham c6 dung tén va dung bd ddi sd
tuong ung. Vi du:

abs(123); // Tham s kiéu int, goi ham int abs(int i) ;

abs(123L); / Tham sb kiéu long, goi ham long abs(long 1);

abs(3.14); //Tham sb kiéu double, goi ham double abs(double d);

Khi khéng c6 ham nao c6 bo dbi cung kiéu véi by tham séﬂ (trong

101 goi), thivTrinlql biéNn dich sé’chon ham nao c6 bg doi gan kiéu nhat
(phép chuyén ki€u dé dang nhat). Vi du:

abs(‘A’) ; // Tham s6 kiéu char, goi ham int abs(int 1) ;

abs(3.14F); // Tham s6 kiéu float, goi ham double abs(double d):

6.4. Nén sir dung phép dinh nghia chong cic ham nhw thé nao

Nhu dé néi ¢ trén, khi xay dung ciing nhu sir dung cac ham trung
tén, Trinh bién dich C++ da phai suy doan va giai quyét nhiéu truong
hop khé nhap nhang. Vi vay khong nén lam dung qua dang kha ning
dinh nghia chdng, vi diéu d6 1am cho chuong trinh kho kiém soat va
dé dan dén sai sot. Viéc dinh nghia chong s& hiéu qua hon néu dugc
str dung theo céc 101 khuyén sau:

+ Chi nén dinh nghia chong cac ham thuc hién nhitng cong viéc
nhu nhau nhung trén cac d6i tuong co kiéu khac nhau. Vi du trong
chwong trinh can xdy dyng cac ham: cong 2 ma tran vudng kiéu
double, cong 2 ma tran vudng kiéu int, cong 2 ma tran chir nhat kiéu

double, cong 2 ma tran chir nhat kiéu int, thi 4 ham trén nén dinh
nghia chong (ddt cung tén).

+ Nén dung cac phép chuyen kiéu (neu can) dé bo tham sb trong
101 goi hoan toan trung kiéu v&i bo ddi s6 ctia mot ham duoc dinh
nghia chong. Vi nhu thé méi tranh dugc sy nhap nhing cho Trinh
bién dich va Trinh bién dich s& chon dung ham can goi.

6.5. LAy dia chi cac ham tring tén
Gia str 6 4 ham déu c6 tén 1a tinh_max duoc khai bao nhu sau:
int tinh_max(int a, int b, int ¢) ; // Max ctia 3 s6 nguyén

double tinh_max(double a, double b, double ¢); // Max cua 3
sO // thuc

int tinh_max(int *a, int n) ; // Max ctia mot diy sé nguyén
double tinh_max(double *a, int n) ; //Max ctia mot ddy sb thuc
Van dé dat ra 1a lam thé nao léy duogc dia chi cia m6i ham. Cau
tra 101 nhu sau:

b¢ lay dia chi cua mot ham, ta khai bao mdt con tré ham co6 ki€u
va b do1 nhu ham can lay dia chi. Sau d6 gén tén ham cho con tré
ham. Vi du:

int (*f1)(int, int, int);

fl = tinh_max ; // Ly dia chi ciia ham thtr nhat
double (*f2)(double , double, double);

f2 = tinh_max ; // Lay dia chi ciia ham tht hai
int (*f3)(int *, int );

f3 = tinh_max ; // Lay dia chi ciia ham tht ba
double (*f4)(double *, int );

f4 = tinh_max ; // Lay dia chi ciia ham thir tu

6.6. Cac vi du

Vi du 1: Chuong trinh giai bai toan tim max cua mét day s6
nguyén va max cua mot day s0 thyc. Trong chuomg trinh ¢6 6 ham.
Hai ham dung dé nhap diy sé nguyén va day s thuc ¢ tén chung la

64
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max cuia day so nguyén, tinh max cua ddy s6 thuc duoc dit chung

mot tén la max.
#include <conio.h>
#include <iostream.h>
#include <iomanip.h>
void nhapds(int *x, int n);
void nhapds(double *x, int n);
int max(int x, int y);
double max(double x, double y);
int max(int *x, int n);
double max(double *x, int n);
void nhapds(int *x, int n)
{
for (int i=1;i<=n;++i)
{
cout <<"Phantu" <<i<<™
cin>>x[i] ;
}
}
void nhapds(double *x, int n)
{
for (int i=1;i<=n;++i)
{
cout <<"Phantu" <<i<<"
cin>>x[i] ;

¥
¥

int max(int x, int y)

{

return x>y?x:y ;

}

double max(double x, double y)

{

return x>y?x:y ;

}

int max(int *x, int n)

{
int s=x[1];
for (int i=2;i<=n;++i)

s = max(s,x[i]);

return s;

}

double max(double *x, int n)
{
double s=x[1];
for (int i=2;i<=n;++i)
s = max(s,x[i]);
return s;

}

void main()
{
int a[20] , n, ni, nd, maxi ;
double x[20] , maxd ;
clrscr();

cout << "\nSo phan tu nguyen ni =" ;

cin>>ni;
cout << "Nhap day so nguyen\n " ;
nhapds(a,ni);
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HIAPUS( X, T1U),

maxi = max(a,ni);

maxd = max(x,nd);

cout << "\nMax cua day nguyen =" << maxi ;
cout << "\nMax cua day thuc =" << maxd ;
getch();

¥

Vidu 2:
Chuong trinh sau thue hién phép nhian ma trén:
D= A*B*C
trong d6 A, B la cdc ma tran vuong, C la ma tran chir nhat. Trong
chuong trinh c6 3 cdp ham trung tén dé€ thuc hién 3 nhiém vu
(nhung trén 2 doi tuong khac nhau la ma tran vudng va chir nhat):
Nhap ma tran, nhan 2 ma tran va in ma tran.

#include <conio.h>

#include <iostream.h>

#include <iomanip.h>

typedef int MT[20][20];

void nhapmt(MT a,char *ten, int m, int n);
void inmt(MT a,char *ten, int m, int n);
void nhanmt(MT a,MT b, MT c, int m, int n, int p);
void nhapmt(MT a,char *ten, int n);

void inmt(MT a,char *ten, int n);

void nhanmt(MT a,MT b, MT c, int n);
void nhapmt(MT a, char *ten, int m, int n)

{
for (int i=1;i<=m;++i)

i
cout <<"\n" <<ten <<"[" << i< <<=
cin >> a[i][jl;
¥
¥
void nhapmt(MT a,char *ten, int n)
{
nhapmt(a,ten,n,n) ;
¥
void inmt(MT a,char *ten, int m, int n)
{

cout << "\nMa tran: " << ten;
for (int i=1;i<=m;++i)
{
cout << "\n";
for (int j=1;j<=n;++j)
cout << setw(6) << a[i][jl;
}
}
void inmt(MT a,char *ten, int n)
{
inmt(a,ten,n,n) ;
}
void nhanmt(MT a,MT b, MT c, int m, int n, int p)
{

for (int i=1;i<=m;++i)

67



{
c[i][j1=0;
for (int k=1;k<=n;++Kk)

SimpongﬁlMgi%ggﬁgﬁ)olit Unregistered Version - http://www.simpopdf.com 7.1. CAc phép toan trong C va C++

Trong C va C++ c6 kha nhidu cac phép toan dung dé thuc hién
cac thao tac trén cac kiéu dir li¢u chuan. Vi du céc phép so hoc: + -
* /ap dung cho cac ki€u dir liéu nguyén, thuc. Phép lay phan du %

ap dung doi vdi kiéu nguyén.

c[i]i] += a[i][k] * b[k]QT;

68 69
} trong C

void nhanmt(MT a,MT b, MT ¢, int n) Viéc thuc hién cac phép toan trén cac dbi tugng ty dinh nghia

{ (nhu mang, cau tric) }é nhu cau b;?lt budc cua thuec té. ’Chéng han can

nhanmt(a,b,c,n,n, n) : thyc hién cac phép s6 hoc trén so phirc, trén phan so, trén da thirc,

trén véc to, trén ma tran. Bé dap ting y€u cau nay, ta su dung cac

} ham trong C. Vi du sau day la mdt chuong trinh C gdm cac ham
void main() nhdp phén s0, in phan s va thyc hién céc phép cong trir nhan chia
{ phan s6. Chuong trinh s& nhap 5 phan sd: p, q, z, u, v va tinh phan sd
MT a,b,c,d; // d= abc s theo cong thuc:
MT u; s=(p-g*z)/(u+v)
clrscr(); #include <conio.h>

nhapmt(a,”A",2);
nhapmt(b,"B",2);
nhapmt(c,"C",2,3);
nhanmt(a,b,u,2);
nhanmt(u,c,d,2,2,3);
inmt(a,"A",2);
inmt(b,"B",2);
inmt(u,"U = A*B",2);
inmt(c,"C",2,3);
inmt(d,"D = U*C",2,3);
getch();

§ 7. Pinh nghia chong céc toan tir

#include <stdio.h>
#include <math.h>
typedef struct

{

int a,b;

}PS;
void nhap(PS *p);
void in(PS p);
int uscIn(int x, int y);
PS rutgon(PS p);
PS cong(PS p1, PS p2);
PS tru(PS p1, PS p2);
PS nhan(PS p1, PS p2);
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void nhap(PS *p)
{
intt, m;
printf("\nTu va mau: ");
scanf("%d%d", &t, &m);
70
}
void in(PS p)
{
printf(" %d/%d",p.a,p.b);
}
int uscIn(int x, inty)
{
x=abs(x); y=abs(y);
if (x*y==0) return 1;
while (x!=y)
if (x>y) x-=y;
else y-=x;
return x;

}
PS rutgon(PS p)

{
PSq;
int x;
x=uscln(p.a,p.b);
ga=palx;
gb=pb/x;

return g;
¥
PS cong(PS p1, PS p2)
{
PS q;
g.a =pl.a*p2.b + p2.a*pl.b;

return rutgon(q);
¥
PS tru(PS p1, PS p2)
{
PSq;
g.a = pl.a*p2.b - p2.a*pl.b;
g.b=plb*p2b;
return rutgon(q);
¥
PS nhan(PS p1, PS p2)
{
PSq;
ga=pla*p2a;
g.b=plb*p2b;
return rutgon(q);
}
PS chia(PS p1, PS p2)
{
PSq;
ga=pla*p2b;
g.b=plb*p2a;

71
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}
void main()
{
PSp,q,z,u,v;
PS tu,mau, s;
72
PHIHILIC ATEINTIG PHAan U Y. ), HiHap ey,
printf("\n Nhap phan so z: *);nhap(&z);
printf("\n Nhap phan so u: ");nhap(&u);
printf("\n Nhap phan so v: ");nhap(&v);
tu = nhan(q,2);
tu = tru(p,tu) ;
mau = cong(u,V) ;
s = chia(tu,mau);
printf(“\n Phan so s = *); in(s);
getch();
}

Nhén xét: Viéc su dung cic ham dé thuc hién cac phép tinh
khong dugc tu nhién va té ra dai dong. Vi du dé thuc hién mot cong
thire

s=(p-q*2)/(u+V)
phai dung 2 bién trung gian va 4 10i goi ham. Cau hoi dat ra 1a co
cach nao dé chi can viét dung cong thirc toan hoc, ma van nhan dugc
két qua mong muon hay khong?
Trong C++ c6 thé déap tmg duoc mong rpuén nay bang cach sir
dung cac phép toan chuan cua nd cho cac kiéu dir li¢u ty dinh nghia
(mang, cau truc, ...). Noi cach khac C++ cho phép dung cic phép

toan dé dinh nghia cac ham, ma ta thuong goi 1a dinh nghia chong
cac toan tir (hay con goi: Sy tdi bdi cac toan tu).

7.3. Cach dinh nghia chdng cac toan tir

7.3.1.Tén ham toan tir: Gom tir khoa operator va tén phép toan,
vi du:
operator+ (dinh nghia chong phép +)
operator- (dinh nghia chong phép -)
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_a. Voi cac phép todn cé 2 todn hgng, thi ham toan tu can co 2
doi. Poi1 thir nhat ng vo1 toan hang thir nhat, do1 thar hai ing voi
toan hang thir hai. Do vay, voi cac phép toan khong giao hoan (nhu
phép-) thi thir ty doi 1a rat quan trong.
Vi du cac ham toan tir cong , trir phan sé duoc khai bao nhu sau:
struct PS
{ r
inta; // T so
intb; // Mau s6
b
PS operator+(PS p1, PS p2); /I pl +p2
PS operator-(PS p1, PSp2); //pl-p2
PS operator*(PS pl, PS p2); // pl*p2
PS operator/(PS p1, PS p2); //pl/p2
_b. Vi cdc phép toin cé mét todn hang, thi ham toan tir c6 mot
doi. Vi du ham toan tir 461 dau ma tran (do6i dau tat ca cac phan tir
cua ma tran) duoc khai bao nhu sau:
struct MT
{
double a[20][20] ; // Mang chira cac phan tir ma tran

intm; / S6 hang ma tran
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intn
¥
MT operator-(MT X) ;

7.3.3. Thin ciia ham toan tir: Viét nhu thin cta ham thong
thuong. Vi du ham d6i dau ma tran c6 thé dugc dinh nghia nhu sau:

struct MT

{
double a[20][20] ; // Méang chttra cac phan tir ma tran

int m - // S& hano ma tran
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}s
MT operator-(MT Xx)

{
MT ;
for (int i=1; i<= m ;++i)

for (int j=1; j<=n ;++))
y[ilLl = - [0l ;

return y;

}

7.4. Cach dung ham toan tir
Co0 2 cach dung:

Cach 1: Dung nhu mot ham thong thuong bang cach viét 1oi goi.

Vi du:

PS p,quvV;

u =operator+(p, q); /u=p+q

v = operator-(p, q); //v=p-qQ
Céch 2: Dung nhu phép toan cia C++ .

Vi du:
PS p,q,u,Vv;
u=p+q; /lu=p+q
v=p-q,; /lv=p-q
'Cha y: Khi dung cdc ham toén tir nhu phép todn cua C++ ta c6
thé két hop nhi€u phép toan dé viét cac cong thirc phirc tap. Cling
cho phép dung dau ngoic tron dé quy dinh thr tu thyc hién cac phep
tinh. Tht tu wu tién cta cac phép tinh van tuin theo cac quy tic ban
dau ctua C++ . Chang han cac phép * va / ¢6 thir wu tién cao hon so
vo1 cac phép + va -
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v wuae
.

PS p,q,u,vVv,sl, s2;
sl= p*q-ulv; //s1=(p*q)
s2=(p-q)(u+v);//s2=(p-q)(u+v)

§ 8. Cac vi du vé dinh nghia chong toan tir

Vi du 1: Trong vi du nay ngoai viéc str dung cac ham toan tur dé
thuc hién 4 phép tinh trén phan so, con dinh nghia chong cac phép
toan << va >> dé xuét va nhap phdn sd (xem chi tiét trong chuong
7).

Ham operator<< c6 2 d6i kiéu ostream& va PS (Phan s). Ham
tra vé gia tri kiéu ostream&. Ham dugc khai bdo nhu sau:

ostream& operator<< (ostream& 0s, PS p);

Tuong ty ham operator>> dugc khai bao nhu sau:

istream& operator>> (istream& is,PS &p);

Dudi day sé chi ra cach xdy dung va sir dung cdc ham toan tu.
Chuang ta cling s€ thay viéc st dung cidc ham toan tu rat tu nhién,
ngan gon va tién lgi.

Chuong trinh dudi day c6 noi dung nhu chwong trinh trong §6.2,
nhung thay cac ham bang cac ham toan tu.
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#include <iostream.h>
#include <math.h>
typedef struct

{
int a,b;
}PS;
ostream& operator<< (ostream& 0s, PS p);
istream& operator>> (istream& is,PS &p);

int uscIn(int x, int y);
DQ ritnAn/DQ Nn\:

R I R Ul de T s 2]

PS operator-(PS p1, PS p2);
PS operator*(PS p1, PS p2);
PS operator/(PS p1, PS p2);
ostream& operator<< (ostream& 0s, PS p)
{
os<<pa<<'<<pb;
return os;
}
istream& operator>> (istream& is,PS &p)
{
cout << "Nhap tu va mau: " ;
is>>p.a>>pb;
return is;
}
int uscin(int x, int y)

{
x=abs(x); y=abs(y);

if (x*y==0) return 1;
while (xI=y)

if (x>y) x-=y;

else  y-=x;
return Xx;

}

PS rutgon(PS p)

{
PSq;
int x;
x=uscln(p.a,p.b);

\.1.IJ - P-IJ VAN y
return g;
}
PS operator+(PS p1, PS p2)
{
PS q;
g.a = pl.a*p2.b + p2.a*pl.b;
g.b=plb*p2.b;
return rutgon(q);
}
PS operator-(PS p1, PS p2)
{
PS q;
g.a = pl.a*p2.b - p2.a*pl.b;
g.b=plb*p2b;
return rutgon(q);

b
PS operator*(PS p1, PS p2)
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PSa;
ga=pla*p2a;
gb=plb*p2b;
return rutgon(q);

}
PS operator/(PS p1, PS p2)

{
PS q;
ga=pla*p2b;
gb=plb*p2a;
return rutgon(q);

¥
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PSp,q,z,u,v;

PS s;

cout <<"\nNhap cac PSp, g, z, u,v:\\n";
cin>>p>>Qq>>z>u>>Vv;
s=(p-g*2) /(u+V);

cout <<™\nPhansos="<<s;

getch();

}

Vi du 2: Chuong trinh dua vao cac ham toén tu:
operator-  c6 mot dbi dung dé dao ddu mot da thirc
operator+ c6 2 dbi dung dé cong 2 da thirc
operator-  ¢6 2 dbi dung dé trir 2 da thirc
operator* ¢o 2 dbi dung dé nhan 2 da thirc

operator® ¢6 2 dbi dung dé tinh gia da thic tai x
operator<< c¢ 2 dbi dung dé in da thirc
operator>> c6 2 ddi dung dé nhap da thirc

Chuong trinh s€ nhap 4 da thuc: p, q, 1, s. Sau d6 tinh da thuc:

f=-(p+0)*(r-s)

Cudi cung tinh gié trj f(x), voi x 1a mot s6 thyc nhap tir ban phim.

#include <conio.h>
#include <iostream.h>
#include <math.h>
struct DT

{

double a[20]; // Mang chua cac he so da thuc a0, al,...

i~k am o M PV an A tla oo

i
ostreamé& operator<< (ostreamé& os, DT d);
istream& operator>> (istream& is,DT &d);
DT operator-(const DT& d);
DT operator+(DT d1, DT d2);
DT operator-(DT d1, DT d2);
DT operator*(DT d1, DT d2);
double operator®(DT d, double x); // Tinh gia tri da thuc
ostreamé& operator<< (ostreamé& os, DT d)
{
0s << " - Cac he so (tu ao): ";
for (int i=0 ; i<=d.n ; ++i)
0s << d.g[i] <<"";
return os;

¥
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{

cout << " - Bac dathuc: " ;
cin>>d.n;

cout << "Nhap cac he so da thuc:\n" ;

for (int i=0 ; i<=d.n ; ++i)

{
cout <<"Hesobac"<<i<<"=";
is>>d.a[i] ;
}
return is;
}
DT operator-(const DT& d)
{
DT p;
p.n=d.n;
FAav (it i—=N - i —A A s )
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return p;
}
DT operator+(DT d1, DT d2)
{
DT d;
int k,i;

k=dl.n>d2.n?dl.n:d2.n;

for (i=0; i<=k ; ++i)
if (i<=d1.n && i<=d2.n)
d.a[i] = d1.a[i] + d2.a]i];
else if (i<=d1.n)
d.a[i] = d1.a[i];

else
d.a[i] = d2.a[i];
i=k;
while (i>0 && d.a[i]==0.0) --i;
dn=1i;
returnd ;

¥
DT operator-(DT d1, DT d2)

{
return (d1 + (-d2));

¥
DT operator*(DT d1, DT d2)
{
DT d;
intk, i, j;
lr —An—A1n L A2 n -

AU e A e U Bl
for (i=0 ; i<=d1.n ; ++i)
for (j=0 ; j<=d2.n ; ++j)
d.a[i+j] +=dl.a[i]*d2.a[j] ;
return d;

}
double operator™(DT d, double x)

{
double s=0.0 , t=1.0;
for (int i=0 ; i<=d.n; ++i)
{

s += d.a[i]*t;
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}

return s;

}

void main()

{
DT p,q.r,s.f;
double x,g;
clrscr();
cout <<"\nNhap da thuc P " ; cin >> p;
cout <<"\nNhap da thuc Q " ; cin >>q;
cout <<"\nNhap da thuc R " ; cin >>r;
cout <<"\nNhap da thuc S "' ; cin >>s;
cout << "\nNhap so thuc x: " ; cin >> X;
f=-(pta)*(r-s);
g =fx;
cout << "\nDa thuc f" << f:
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cout << "\nf(x) =" << g;
getch();
}

§ 9. Cac bai toan vé ma tran va véc to

Trong myc nay s€ xét cac ma tran thuc vudng cap n va cac vec to
thyc cap n. Chung dugc biéu dién thong qua cac kiéu cau tric MT va
VT:

struct MT
{

double a[20][20] ; // Mang a chira cic phan tir ma tran
int n; // Cap ma tran
b
struct VT
{

double b[20]; // Mang chua cac phan tu cua vec to
intn; // Cap vec to
¥

Dé xir Iy ma tran va véc to, chiing ta xay dung 9 ham toan tir:
ostream& operator<< (ostream& os, const MT& x); // In ma tran
ostream& operator<< (ostream& os, const VT & v); // In véc to
istream& operator>> (istream& is,MT& x); // Nh@p ma tran
// Nhap véc to

// Cong 2 ma

istream& operator>> (istream& is, VT &v);

MT operator+(const MT& x1, const MT& x2);
tran

MT operator-(const MT& x1, const MT& x2);  // Trir 2 ma tran

MT operator*(const MT& x1, const MT& x2); // Nhan 2 ma tran

VT operator*(const MT& x, const VT& v); / Nhan ma tran véc
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MT operator!(MT x); // Nghich ddo ma tran

Thuat toan cho 8 ham toan tr ddu twong dbi quen thudc khong cé
gi phai ban. P& nghich ddo ma tran c6 nhiéu cach, ¢ day ching ta
dung phuong phap Jordance nhu sau. Gia st can nghich dao ma tran
x cap n. Ta dung thém ma trdn don vi y. Sau d6 thyc hién dong thoti
cac phép tinh trén ca x va y sao cho x tro thanh don vi. Két qua y
chinh 1a nghich ddo ctia x. Thuét toan dugc tién hanh trén n budc.
Noi dung cia budce k (k = 1,...,n) nhu sau:

Tim chisd r (k <=r <=n) sao cho

abs(x[r,k]) = max { abs(x[i,k] v&i i=k,...,n}
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ket thuc gitra chirng.

Hoén vi hang k v6i hang r trong cd 2 ma tran x va y.

Chia hang k cua ca x va y cho tg = x[k,k] (muc dich lam cho
x[k,k] = 1).

Bién doi dé cot k cua x tro thanh véc to don vi bang cach lam cho
cac phan tir x[1,k] = 0 (v6i1 1 khac k). Mudn vay ta thuc hién céc
phép tinh sau trén ca x va y:

(hang i) = (hang i) - x[i,k]*(hang k) , v&i moi i khac k
Noi dung chuong trinh 1a nhap 4 ma tran X, Y, R, S va véc to u.
Sau do tinh véc to v theo cong thuec:
v=((X+Y)*R-5)u
Nhu s& thay trong ham main() dudi day, nho cac ham toan tir ma
cau I¢nh tinh v dugc viét gan giong nhu cong thirc toan hoc néu trén.
/* Chuong trinh */
#include <conio.h>
#include <iostream.h>
#include <iomanip.h>
#include <math.h>
struct MT
{
double a[20][20]; // Mang chua cac phan tu ma tran

int n * // Can ma tran
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J

struct VT
{

double b[20]; // Mang chua cac phan tu cua vec to
intn;// Cap vec to

},

ostream& operator<< (ostream& 0s, const MT& X);
ostream& operator<< (ostream& 0s, const VT & v);
istream& operator>> (istream& is,MT& X);
istream& operator>> (istream& is, VT &v);
MT operator+(const MT& x1, const MT& x2);
MT operator-(const MT& x1, const MT& x2);
MT operator*(const MT& x1, const MT& x2);
VT operator*(const MT& X, const VT& V);
MT operator!(MT x); // Tinh ma tran nghich dao
ostream& operator<< (ostreamé& 0s, const MT& X)
{
0s << setprecision(2) << setiosflags(ios::showpoint);
for (int i=1 ; i<= x.n ; ++i)
{
0s << "\n";
for (int j=1; j<=x.n; ++j)
o0s << setw(6) << x.a[i][j] ;
}
0s << "\n";
return os;

}

i
0s << setprecision(2) << setiosflags(ios::showpoint);
for (int i=1 ; i<= v.n ; ++i)
0s << setw(6) << v.b[i] ;
0s << "\n";
return os;
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istream& operator>> (istream& is, MT& X) cung cap';

{ getch();
return x1;
cout << " - Cap ma tran: " ; 3
IS >> Xx.n; else
cout << "Nhap cac phan tu :\n" ; {
for (int i=1 ; i<= x.n ; ++i) MT x:
for (int j=1; j<=x.n; ++j) inti, j,
{ n=xn=xln:
cout <<"PT hang " <<i<<"cot"<<j<<"="; for (i=1; i<=n; ++i)
is >> x.a[i][j] ; for (J=1; j<=n ;++j)
} x.a[i][j] = x2.a[i][j] + x2.a[i][j] ;
return is; return X;
} }
istream& operator>> (istream& is, VT& V) }
{ MT operator-(const MT& x1, const MT& x2)
cout << " - Cap vec to: " ; {
IS >>v.n; if (x1.n1=x2.n)
cout << "Nhap cac phan tu :\n" ; {
for (inti=1; i<= v.n; ++i) cout << "\nKhong thuc hien duoc phep tru vi 2 MT khong
{ cung cap';
?out << "I?han tuthu"<<i<< "="; getch():
}|s >> v.b[i] ; return x1;
retiirn ig }
86 ) 87
MT operator+(const MT& x1, const MT& x2) {
{ MT x;
if (x1.nl=x2.n) int i, j, n;

{ n=x.n=x1n;
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for (j=1; j<=n ;++j) }
x.a[il[j] = xL.a[i][j] - x2.a[i][j] ; VT operator*(const MT& X, const VT& V)
return Xx; {
} if (x.n 1= v.n)
} {
MT operator*(const MT& x1, const MT& x2) cout << "\n Cap ma tran khac cap vec to, phep nhan vo
{ nghia";
if (x1.n!=x2.n) getch();
{ return v;
cout << "\nKhong thuc hien duoc phep nhan vi 2 MT khong }
cung cap”; else
getch(); {
return x1; VT u;int n;
} n=un=v.n;
else for (int i=1; i <=n; ++i)
{ {
MT x; u.b[i] = 0;
intn, i, j,k; for (int j=1; j<=n; ++))
n=x.n=x1.n; u.b[i] += x.a[i][jI*v.b[j];
for (i=1; i<=n; ++i) }
for (j=1; j<=n ;++j) return u;
{ }
x.a[i][i] =0.0; }
88 89
xapyy += xL.aK]-xz.akiyl ; {
’ MTy;

return x;
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double tg;
n=y.n=xn;
for (i=1 ; i<=n; ++i)

for (j=1; j<=n; ++j)
if (i==j) y.a[ill] = 1;
else y.a[i][j] = 0;

for (k=1; k<=n; ++k)

{
r=k;
for (i=k+1; i<=n; ++i)
if (abs(x.a[i][K]) > abs(x.a[r][K]) ) r = ;
if (abs(x.a[r][K]) < 1.0E-8)
{

cout << "\n Ma tran suy bien, khong co nghich dao™ ;

getch();
return x;
}
/* Hoan vi hang r va hang k */
for (j=1; j<=n; ++))
{
tg = x.a[K][jl;
x.a[k][i] = x-a[r][il;
x.a[r][j] = tg;
ta = v.alkllil:

y-a[r][i] = tg;
by
/* Chia hang k cho a[k,k] */
tg = x.a[k][k] ;
for (j=1; j<=n; +4))
{
x.a[K][] /=1g;
y-a[k][j] /= tg;
¥
/* Khu cot k : lam cho a[i,k] =0 voi i =k */
for (int i=1; i<=n; ++i)
if (i1=k)
{
tg = x.a[i][k] ;
for (=1 ; j<=n; ++))
{
x.a[i][i] -= tg*x.a[K][i] ;
y-a[i][i] -= tg*y.a[K][i] ;
¥
}
}

returny;

}

void main()

{
MT Xx,y,1,S;

clrscr();
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cout <<"\nNhap matranY " ; cin >>vy;
cout <<"\nNhap matranR " ; cin >>r;
cout <<"\nNhap matran S " ; cin >>s;
cout <<"\nNhap vecto u " ; cin >> u;
Vv = 1((x+y)*(r-s))*u;
cout <<"\nVectov=xu "<<v;
getch();
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Khai niém veé I&p

Nhu da noi ¢ trén, 16p 1a khai niém trung tam cua lap trinh hudng
dbi tuong, nd 1a su mo rong cua cac khai niém cau tric (struct) cua C
va ban ghi (record) cua PASCAL. Ngoai cac thanh phan dir liéu (nhu
cau tric), 16p con chira cac thanh phan ham , con goi la phuong thirc
(method) hay ham thanh vién (member function). Ciing giéng nhu
cdu triic, 16p c¢6 thé xem nhu mot kiéu dir lidu. Vi vay 16p con goi la
kiéu dbi tuwong va 16p duoc dung dé khai bao cac bién, mang di
tugng (nhu thé dung kiéu int dé khai bao cac bién mang nguyén).
Nhu vay tir mot 16p c6 thé tao ra (bang cach khai bao) nhiéu d6i
tuwong (bién, mang) khac nhau. Mdi d6i twong c6 ving nhé riéng cua
minh. Vi vay ciing c6 thé quan niém 16p 13 tap hop cac d6i twong
cung kiéu.

Chuong nay s€ trinh béy cach dinh nghia 16p, cach xay dung
phuong thirc, giai thich vé pham vi truy nhép, su dung cac thanh
phan cua 16p, cach khai bao bién, mang ciu tric, 101 goi t6i cac
phuong thirc.

§ 1. Pinh nghia lép
1. Lép duoc dinh nghia theo mau:
class tén 16p
{
// Khai bao cac thanh phﬁn dir li€u (thudc tinh)
// Khai bao cac phuong thue
}s
// Binh nghia (xay dung) cac phuong thuc
Chuy:
Thudc tinh ciia 16p c6 thé 1a cac biénq, mang, con tré co kiéu chuan
(int, float, char, char®*, long,...) hodc ki€u ngoai chuan da dinh nghia
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trude (cau trac, hop, 16p, ...) . Thudc tinh cia 16p khong thé c6 kiéu
cua chinh 16p do, nhung c6 the 1a kiéu con tro 16p nay, vi du:

class A

{
A x; //Khong cho phép, vi x c6 kiéu 16p A
A *p: [/ Cho phép, vip lacon tro kiéu 16p A

}os

2. Khi bao cac thanh phan cta 16p (thugc tinh va phurong thirc) co
thé dung cac tir khoa private va public dé quy dinh pham vi str dung
cua cac thanh phan. Néu khong quy dinh cu thé (khong dung cac tur
khoa private va public) thi C++ hiéu do 1a private.

Céc thanh phan private (riéng) chi duoc sir dung bén trong 16p
(trong than cua cac phuong thire cua lop). Cac ham khong phai la
phuong thirc ctua lop khong duge phép st dung cac thanh phan nay.

Cac thanh phan public (cong cong) dugc phép sir dung & ca bén
trong va bén ngoai 16p.

3. Céc thanh phan dir liéu thudng (nhung khong bat budc) khai
bao 1a private d€ bao dam tinh giau kin, bao v€ an toan dir li€u cua
16p, khong cho phép cac ham bén ngoai xdm nhap vao dir li€u cua
16p.

4. Cac phuong thuc thuong khai bao 1a public dé chung c6 thé
duoc goi tdi (s dung) tir cac ham khac trong chuong trinh.

5. Cac phuong thirc ¢6 thé duge xdy dung bén ngoai hodc bén
trong dinh nghia 16p. Thong thudng, cac phuong thire ngan duoc viet
bén trong dinh nghia 16p, con cac phuong thire dai thi viét bén ngoai
dinh nghia 16p.

6. Trong than phuong thirc ctia mot 16p (gia st 16p A) ¢6 thé s
dung:

+ Céc thudc tinh cua l6p A

+ Cac phuong thac cua 16p A
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7. Gia trj tra vé cua phuong thirc c6 thé co kiéu bat ky (chudn va
ngoai chuan)

Vi du sau s€ minh hoa cac diéu noi trén. Chung ta s& dinh nghia
16p dé md ta va xu ly cac diém trén man hinh d6 hoa. Lop dugc dat
tén 1a DIEM.

+ Céc thudc tinh cua 16p gom:

// hoanh d§ (cot)
int y; //tungdd (hang)

mnt x;

int m; // miu
+ Cac phuong thirc:
Nhap dit liéu mot diém
Hién thi mot diém
4n mot diém
Lép diém duoc xay dung nhu sau:
class DIEM
{
private:
intx,y, m;
public:
void nhapsl() ;
void hien() ;
void an()
{
putpixel(x, y, getbkcolor());
}
}s
void DIEM::nhap()

{
cout << “\nNhap hoanh d6 (cot) va tung d6 (hang) cua diém: «
cin >>x >>vy;
cout << “\nNhap md mau cua diém: « 05

cin >>m;

¥

void DIEM::hien()

{
int mau_ht ;
mau_ht = getcolor();
putpixel(x, y, m);
setcolor(mau_ht);

¥

Qua vi du trén co thé rat ra mot s6 didu can nhé sau:

+ Trong ca 3 phuong thirc (du Vjét trong hay viét ngoai dinh
nghia 16p) déu dugc phép truy nhap dén cac thudc tinh x, y va m cua
16p.

+ Céac phuong thic viét bén trong dinh nghia 16p (nhu phuong
thirc an() ) duoc viét nhu mot ham thong thuong.

+ Khi xay dung cac phuong thirc bén ngoai 16p, can dung thém
tén 16p va toan tir pham vi :: dat ngay trudce tén phuong phuce dé quy
dinh rd day 1a phuong thirc cua 16p nao.

§ 2. Bién, mang déi twong
Nhu da noéi ¢ trén, mét 16p (sau khi dinh nghia) c6 thé xem nhu
mot kiéu doi tuong va c6 thé dung dé khai bao cac bién, mang doi
tuong. Cach khai bao bién, mang doi tugng cling giong nhu khai bao
bién, mang cac kiéu khac (nhu int, float, cau truc, hop, ...), theo mau
Sau:
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Tén_16p danh sach mang ;

Vi du sir dung 16p DIEM & §1, c6 thé khai béo cac bién, mang
DIEM nhu sau:

DIEM dl, d2, d3 ; // Khai bao 3 bién d6i twong d1, d2, d3
DIEM d[20] ; // Khai bao mang ddi tugng d gdm 20 phan tir

M&i dbi tuong sau khi khai bao s& duoc cap phat mét vung nhé
riéng dé chira cac thudc tinh ctia ching. Chu ¥ rang s& khong co
ving nh¢ riéng dé chtra cac phuong thirc cho moi dbi tugng. Cac
phuong thirc s& duge str dung chung cho tat ca cac ddi twong cung
16p. Nhu vay vé bd nhé duoc cdp phat thi ddi tuong gidng cau truc.
Trong truong hop nay:

sizeof(d1) = sizeof(d2) = sizeof(d3) = 3*sizeof(int) = 6
sizeof(d) = 20*6 = 120
Thudc tinh caa ddi twong:

Trong vi du trén, mdi dbi tugng d1, d2, d3 va mdi phan tir d[i]
déu c6 3 thudc tinh 1a x, y, m. Cha y la mdi thude déu thude vé mot
dbi tuong, vi vay khong thé viét tén thudc mot cach riéng r& ma bao
gior ciing phai co tén dbi tuong di kém, gidng nhu cach viét trong cau
tric cua C hay ban ghi cia PASCAL. Noi cach khac, cach viét thuge
tinh ctia doi twong nhu sau:

tén_dbi twong.Tén thudc tinh
Vi cac dbi tuong d1, d2, d3 va mang d, c6 thé viét nhu sau:
dl.x // Thudc tinh x caa d6i tuong d1
d2.x // Thudc tinh x cua dbi twong d2
d3.y // Thudc tinh y ctia ddi tuong d3
d[2].m // Thudc tinh m ctia phan tir d[2]
d1.x =100 ; // Gan 100 cho d1.x
d2.y =dl.x; // Gan dl.x cho d2.y

Str dung cac phwong thirc

Ciing gidng nhu ham, mot phuong thirc duoc st dung thong qua
161 goi. Tuy nhién trong 101 goi phuong thirc bao gio cling phai cé
tén d6i twong dé chi rd phuong thirc thuc hién trén cac thudce tinh
ctia d6i twong nao. Vi du 10i goi:

d1.nhapsl();
s& thuc hién nhap s6 liéu vao cac thanh phan d1.x, dl.y va dl.m
Cau I¢nh 97
d[3].nhapsl() ;
s& thuc hién nhap s6 liéu vao cac thanh phan d[3].x, d[3].y va d[3].m

Chung ta s& minh hoa cic diéu néi trén bang mot chuong trinh
don gian st dung 16p DIEM dé nhap 3 diém, hién rdi an cac diém
vira nhap. Trong chuong trinh dua vio ham kd_do_hoa() dung dé
khoi dong hé dd hoa.

#include <conio.h>
#include <iostream.h>
#include <graphics.h>
class DIEM
{
private:
intx,y, m;
public:
void nhapsl();
void an()
{
putpixel(x,y,getbkcolor());
}
void hien();
o
void DIEM::nhapsl()
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cout << "\nNhap hoanh do (cot) va tung do (hang) cua diem: " d1.hien();
cin>>x>>vy; d2.hien();
cout << " \nNhap ma mau cua diem: " ; d3.hien();
cin>>m ; getch();
k dl.an();
void DIEM::hien() d2.an();
{ d3.an(); 99
int mau_ht; getch();
mau_ht = getcolor() ; closegraph();
putpixel(x,y,m); }
setcolor(mau_ht);
} § 3. Con tré doi twong
void kd_do_hoa() ,Con trod déi tI’IQ‘Ilg dung dé chua dia chi cta bién, mang ddi tuong.
N6 duoc khai bao nhu sau:
{, Tén 16p *contro ;
int mh, mode ; , . , , 2 L
B N Vi du dung 16p DIEM c6 thé khai bao:
mh_mOde_o' DIEM *pl, *p2, *p3 ;// khai bdo 3 con tré pl, p2, p3
initgraph(&mh, &mode, "); L ..
DIEM dl, d2 ; // Khai bao 2 d6i tuong d1, d2
} DIEM d[20] ; // Khai bdo mang ddi twong
void main() va ¢6 thé thuc hién céc cau 1énh:
{ pl = &d2;// pl chia dia chi ciia d2 , hay p1 tro téi d2
DIEM d1, d2, d3 ; p2=d; //p2tré téi dau mang d
d1.nhapsl(); p3 = new DIEM // Tao mdt dbi twong va chira dia chi ctia no
d2.nhapsl(); q /I vao p3 ’ ,
d3.nhapsl(): bé su dung thudc tinh cua doi tugng thong qua con trd, ta viet
nhu sau:
kd_do_hoa(); Tén _con_tro->Tén_thudc_tinh
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tro nhu tén mang.
Nhu vay sau khi thyc hién céc cau I€nh trén thi:
pl->x va d2.x la nhu nhau

p2[i].y va d[i].y la nhu nhau

Tém lai ta cé quy tic sau
Quy tic sir dung thude tinh: Dé st dung mot thudc tinh cua doi

tuong ta phai dung phép . hodc phép -> . Trong chuong trinh, khong
cho phép viét tén thudc tinh mdt cach don doc ma phai di kém tén
do1 tuong hodc tén con trd theo cac mau sau:

Tén_ddi twong.Tén_thudc_tinh

Tén _con_tro->Tén_thudc_tinh

Tén_mang_ddi twong[chi s6].Tén thudc tinh

Tén_con_tro[chi s6].Tén_thudc_tinh

Chuong trinh du6i day cling su dung 16p DIEM (trong §1) dé
nhap mot diy diém, hién thi va 4n cac diém vira nhap. Chuong trinh
dung mot con tro kiéu DIEM va dung toan tir new dé tao ra mot day
do1 tugng.

#include <conio.h>

#include <iostream.h>

#include <graphics.h>

class DIEM

{
private:
intx,y, m;
public:
void nhapsl();
void an()

{

putpixel(x,y,getbkcolor());

¥
void hien();
h
void DIEM::nhapsl()
{

cout <<"\nNhap hoanh do (cot) va tung do (hang) cua diem:" ;
cin>>x>>y,;
cout << " \nNhap ma mau cua diem: " ;
cin>>m ;
¥
void DIEM::hien()
{
int mau_ht;
mau_ht = getcolor() ;
putpixel(x,y,m);
setcolor(mau_ht);
}
void kd_do_hoa()
{
int mh, mode ;
mh=mode=0;
initgraph(&mh, &mode, ™");
}

void main()

{
DIEM *p;
inti, n;

101
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cin>>n;

p = new DIEM[n+1];

for (i=1; i<=n; ++i)
p[i].nhapsl();

kd_do_hoa();

for (i=1; i<=n; ++i)
p[i].hien();

getch();

for (i=1; i<=n; ++i)
p[i].an();

getch();

closegraph();

¥

§ 4. P6i ciia phwong thire, con tré this
4.1. Con tré this 1a d6i thit nhét cia phwong thirc
Chung ta hay xem lai phuong thirc nhapsl cua 16p DIEM
void DIEM::nhapsl()

{

cout <<"\nNhap hoanh do (cot) va tung do (hang) cua diem:" ;
cin>>x>>y;

cout << " \nNhap ma mau cua diem: " ;

cin>>m ;

¥

RO rang trong phuong thirc nay chung ta sir dung tén cac thudc
tinh x, y va m mgt cach don dc. Di€u nay c6 vé nhu mau thuan voi

quy tic st dung thudc tinh néu trong muc trudc. Song su thé nhu
Sau:

C++ stir dung con tro dac biét this trong cac phuong thirc. Cac
thudc tinh viét trong phuong thirc dugc hiéu 1a thudc mot déi tuong
do con tré this tro t6i. Nhu vy phuong thire nhapsl() c6 thé viét mot
cach tuong minh nhu sau:

void DIEM::nhapsl()
{

cout << "\nNhap hoanh do (cot) va tung do (hang) cua diem:" ;
cin >> this->x >> this->y ;
cout << " \nNhap ma mau cua diem: " ;
cin >> this->m ;
¥ 103
Tu goc do ham sd ¢6 thé két luan rang: Phuong thirc bao gid cling
¢0 it nhat mdt doi la con tro this va nd ludn ludn la doi dau tién cua
phuong thuec.
4.2. Tham s6 @ng véi ddi con tré this
Xét mot 101 goi téi phuong thire nhapsl() :
DIEM d1;
d1.nhapsl() ;

Trong trudng hop ndy tham sb truyén cho con tro this chinh 1a
dia chicua dl:

this = &d1

Do do:
this->x chinh la d1.x
this->y chinh la dl.y
this->m chinh la d1.m

Nhu vay cau l1énh
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s€ nhap dir liéu cho cac thudc tinh cua ddi tuong d1. Tt do co thé rut
ra két luan sau:

Tham s6 truyén cho ddi con tré this chinh 14 dia chi ctia d6i tuong
di kém véi phuong thire trong 161 goi phuong thire.

4.3. Cac d6i khac ciia phwong thire

Ngoai ddi dic biét this (dbi nay khong xuit hién mot cach tuong
minh), phuong thirc con c¢6 cac doi khac dugc khai bao nhu trong
cac ham. Doi cua phuong thic co thé c6 kiéu bat ky (chuan va ngoai
chuan).

Vi du dé xay dung phuong thic v& duong thing qua 2 diém ta
can dwa vao 3 doi: Hai ddi 1a 2 bién kiéu DIEM, doi thir ba kicu
nguyén xac dinh ma mau. Vi dd co6 d6i ngdm dinh this 1a d01 thr
nhit, nén chi can khai bao thém 2 ddi. Phuong thirc c6 thé viét nhu
sau:

void DIEM::doan_thang(DIEM d2, int mau)
{
int mau_ht;
mau_ht = getcolor();
setcolor(mau);
line(this->x,this->y,d2.x,d2.y);
setcolor(mau_ht);

}

Chuong trinh sau minh hoa cic phuong thirc ¢6 nhiéu ddi. Ta van
dung 16p DIEM nhung c¢6 mdt so thay doi:

+ B6 thudc tinh m (mau)
+ Bé cac phuong thitrc hien va an
+Dua vao 4 phuong thirc maéi:

ve_doan_thang (V& doan thang qua 2 diém)

ve tam_giac (V& tam gidc qua 3 diém)
do_dai (Tinh d6 dai cua doan thing qua 2 diém)
chu_vi (Tinh chu vi tam giac qua 3 diém)

Chuong trinh con minh hoa:

+ Viéc phuong thire nay st dung phuong thirc khac (phuong thure
ve tam giac st dung phuong thic ve doan thang, phuwong thuc
chu_vi sir dung phuong thirc do_dai)

+ Str dung con tré this trong than cdc phuong thirc ve tam giac
va chu_vi

'NOi dung chuong trinh la nhap 3 diém, v& tam giac co dinh 1a 3
di€m vira nhap sau d6 tinh chu vi tam giac.

#include <conio.h>

#include <iostream.h>

#include <graphics.h>

#include <math.h> 105

#include <stdio.h>

class DIEM

{
private:
intx,y;
public:
void nhapsl();
void ve_doan_thang(DIEM d2, int mau) ;
void ve_tam_giac(DIEM d2, DIEM d3,int mau) ;
double do_dai(DIEM d2)
{
DIEM d1 = *this;
return sqrt( pow(d1.x - d2.x,2) +
pow(dly - d2.y,2) ) ;

b
double chu_vi(DIEM d2, DIEM d3);
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void DIEM::nhapsl()
{

cout <<" \nNhap hoanh do (cot) va tung do (hang) cua diem:" ;

cin>>x>>y,;

}
void kd_do_hoa()

{

int mh, mode ;
mh=mode=0;
initgraph(&mh, &mode, ™);
}
void DIEM::ve_doan_thang(DIEM d2, int mau)
{
setcolor(mau);
line(this->x,this->y,d2.x,d2.y);
}

void DIEM::ve_tam_giac(DIEM d2, DIEM d3,int mau)

{
(*this).ve_doan_thang(d2,mau);
d2.ve_doan_thang(d3,mau);
d3.ve_doan_thang(*this,mau);

}
double DIEM::chu_vi(DIEM d2, DIEM d3)
{

double s;

s= (*this).do_dai(d2) + d2.do_dai(d3) + d3.do_dai(*this) ;

return s;

¥

void main()

{
DIEM d1, d2, d3;
char tb_cv[20] ;
d1.nhapsl();
d2.nhapsl();
d3.nhapsl();
kd_do_hoa();
dl.ve_tam_giac(d2,d3,15);
double s = d1.chu_vi(d2,d3);
sprintf(tb_cv,"Chu vi = %0.2f", s);
outtextxy(10,10,tb_cv);
getch();
closegraph();

¥

Mot s6 nhan xét vé ddi cia phwong thirc va 10i goi phu 107
thire
+ Quan sat nguyén mau phuong thirc:
void ve_doan_thang(DIEM d2, int mau) ;
s& thiy phuong thire c6 3 dbi:
Dbi thir nhat 1a mot ddi teong DIEM do this tro t6i
Dbi tht hai 1a dbi twong DIEM d2
Dbi tht ba 1a bién nguyén mau
Noi dung phuong thire la v& mot doan thang di qua cac diém *this

va d2 theo md mau mau. Xem than cta phuong s& thiy dugc nodi
dung nay:

void DIEM::ve_doan_thang(DIEM d2, int mau)
{
setcolor(mau);
line(this->x,this->y,d2.x,d2.y);
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Tuy nhién trong truong hop nay, vai tro cta this khong cao lim,
vi n6 dugc dua vao chi cot 1am rd doi thu nhat. Trong than phuong
thirc ¢6 thé bo tir khoa this van duoc.

+ Vai trd cua this tré nén quan trong trong phuong thic
ve_tam_giac:
void ve_tam_giac(DIEM d2, DIEM d3,int mau) ;
Phuong thirc ndy c6 4 ddi la:
this tré t&i mot ddi tuong kiéu DIEM
d2 mot ddi tuong kiéu DIEM
d3  mot ddi tuong kiéu DIEM
mau mot bién nguyén
Noi dung phuong thirc 1a v€ 3 canh:
canh 1 diqua *this va d2
canh2 diqua d2vad3
canh3 diqua d3va *this
Céc canh trén dugc v€ nho st dung phuong thue ve doan thang:
Vé canh 1 dung I¢nh: (*this).ve doan thang(d2,mau) ;
V@ canh 2 dung 1énh: d2.ve doan thang(d3,mau);
V@ canh 3 dung 1énh: d3.ve doan_thang(*this,mau);

Trong trudng ndy rd rang vai trd cta this rat quan trong. Néu
khong dung né thi cong viée tro nén khé khan, dai dong va kho hiéu
hon. Chung ta hay so sanh 2 phuong an:

Phuong an dung this trong phuong thuc ve tam_giac:

void DIEM::ve_tam_giac(DIEM d2, DIEM d3,int mau)
{
(*this).ve_doan_thang(d2,mau);
d2.ve_doan_thang(d3,mau);

d3.ve_doan_thang(*this,mau);
¥
Phuong an khong dung this trong phuong thitrc ve tam giac:
void DIEM::ve_tam_giac(DIEM d2, DIEM d3,int mau)

{
DIEM d1;
dl.x=x;
dly=y;

dl.ve_doan_thang(d2,mau);
d2.ve_doan_thang(d3,mau);
d3.ve_doan_thang(d1,mau);

§ 5. N6i thém vé kiéu phwong thirc va kiéu ddi ciia phwong thirc
5.1. Kiéu phwong thirc
Phuong thire co thé khong c6 gia tri tra veé (kleu void) hodc c. 109

tra vé mot gia tri co kiéu bat ky, ké ca gia tri kiéu d6i twong, con trd
ddi tuong, tham chiéu d6i tuong.

5.2. Pbi ciia phwong thirc

Pbi cua phuong thirc (cling giéng nhu dbi ciia ham) c¢6 thé c6
kicu bat ky:

+ Kiéu dir liéu chuan nhu int, float, char,... . Con tré hodc tham
chiéu dén kiéu dir liéu chuan nhu int*, float*, char*, int&, float&,
char&,...

+ Céac kiéu ngoai chuan da dinh nghia truéc nhu dbi tuong, ciu
truc, hop, enum,... . Con tré hodc tham chiéu dén cac kiéu ngoai
chuan nay.
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ieu do1
chiéu dén kiéu ddi tuong nay.

5.3. Cac vidu
Vi du 1 minh hoa:
+ Thudc tinh (thanh phan dir liéu) cta 16p co thé 1a dbi twong
cta l6p khac da dinh nghia bén trén.
+ Phuong thuc c6 gia tri tra vé kiéu ddi twong va con tro dbi
tuong.
Noi dung chuong trinh 13 nhap mot day hinh chit nhat, sau d6 tim
hinh chit nhat c6 max dién tich va hinh chit nhat c6 max chu vi.
Chuong trinh duoc to chirc thanh 2 16p:
+ Lop HINH_CN gom:
- Cac thudc tinh: d va r (chiéu dai va chiéu rong)
- Céc phuong thuce
void nhapsl() ; // Nhap chiéu dai, rong
int dien_tich(); // Tinh dién tich
int chu_vi() ; // Tinh chu vi
+Lép DAY HINH CN gom
- Cac thuoc tinh:
int n: //s6 hinh chit nhat cua déy
HINH CN  *h; //Con tré t6i diy ddi twong cua lop
HINH_CN
- Cac phuong thirc
void nhapsl(); // Nhap mot day hinh chir nhat
HINH_CN hinh_dt_max() ; //Tra vé& hinh chit nhat c6
// dién tich max
HINH_CN *hinh_cv_max() ; // Tra vé con tr6 toi HCN ¢6
I chu vi max

#include <conio.h>
#include <iostream.h>
class HINH_CN
{
private:
int d, r; // chieu dai va chieu rong
public:
void nhapsl()
{
cout << " \nNhap chieu dai va chieu rong: " ;
cin>>d>>r;
}
void in()
{
cout << "\nchieu dai =" <<d;
cout << " chieu rong=""<<r;
}
int dien_tich()
111
{
return d*r;
}
int chu_vi()
{
return 2*(d+r);
}
s
class DAY _HINH_CN
{
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int n; // So hinh ch nhat
HINH_CN *h;
public:
void nhapsl();
HINH_CN hinh_dt_max() ;
HINH_CN *hinh_cv_max() ;
}s
void DAY_HINH_CN::nhapsl()
{
cout <<"So hinhCN=";
cin>>n;
h = new HINH_CN[n+1];
for (int i=1;i<=n;++i)
h[i].nhapsl();
}
HINH_CN DAY _HINH_CN::hinh_dt_max()
{
HINH_CN hdtmax;
hdtmax = h[1];
for (int i=2; i<=n; ++i)
if (h[i].dien_tich() > hdtmax.dien_tich() )
hdtmax = h[i];
return hdtmax;

}
HINH_CN *DAY_HINH_CN::hinh_cv_max()
{

int imax = 1;

for (int i=2; i<=n; ++i)
if (h[i].chu_vi() > h[imax].chu_vi() )

imax =1i;
return (h+imax);

¥

void main()

{
DAY_HINH_CN d;
HINH_CN hdtmax;
d.nhapsl();
hdtmax = d.hinh_dt_max();
hdtmax.in() ;
HINH_CN *hcvmax=d.hinh_cv_max();
hcvmax->in() ;
getch();

}

Vi du 2 minh hoa:
+ Thudc tinh (thanh phan dit liéu) cua 16p c6 thé 1a dbi tuong
cua lop khéac da dinh nghia bén trén.
+ Phuong thirc c6 gia tri tra vé kiéu ddi tuong

P s , , 113
+ Vai trd cta con trd this (xem phuong thitc maxdt cla wp

TAM_GIAC)

+ Phuong thiic tinh (xem phuong thuc tao tg cia 1op
TAM_GIAC)

Noi dung chl}:cng trinh 1a nhap mot déy géc diém, sau do tim tam
giac 16n nhat (v€ dién tich) co6 dinh la cac di€m vira nhap.

Chuong trinh duoc to chirc thanh 2 16p:

+ Lép DIEM gom:



SimppdD,DF Mergghgnd Spli&garl&%gci{slgeé%crirlYersion - http://lwww.simpopdf.com

ac thuoe Xva'y
- Cac phuong thirc
void nhapsl() ; // Nhap x, y
void in() ; // In toa do
double do_dai(DIEM d2) ; / Tinh d6 dai doan thang qua
// 2 diém (diém an xac dinh bai this va diém d2)
+ Lép TAM_GIAC gom:
- Cac thuoc tinh:
DIEM d1,d2,d3; // 3 dinh ctia tam giac
- Cac phuong thuec:
void nhapsl(); / Nhap toa do 3 dinh
void in(); // In toa d6 3 dinh
// Tao mdt dbi twong TAM_GIAC tir 3 dbi twong DIEM
static TAM_GIAC tao_tg(DIEM el, DIEM e2, DIEM e3)
double dien tich() ; // Tinh dién tich

// Tim tam gidc c6 di¢n tich max trong 2 tam giac *this va
t2

TAM_GIAC maxdt(TAM_GIAC t2);
+ Céc van dé dang cht y trong chuong trinh 1a:
- Phuong thuce tinh tao tg (s€ gidi thich bén dudi)
- Phuong thuc maxdt
+ Thuat toan la:
- Duyét qua céc t6 hop 3 diém.
- Dung phuong thirc tao_tg dé lap tam giac tir 3 diém

- Dung phuong thirc maxdt dé chon tam giac c6 dién tich 16n
hon trong 2 tam gidc: tam gidc vura tao va tam gidc c6 dién tich max
(trong sO cac tam giac da tao)

#include <conio.h>

#include <iostream.h>
#include <math.h>
class DIEM
{
private:
double x,y; // Toa do cua diem
public:
void nhapsl()
{
cout<<" Toadox,y:";
cin>>x>>vy;
}
void in()
{

cout <<" x="<<x<<"y="<<y;,

}
double do_dai(DIEM d2)

{
return sqrt(pow(x-d2.x,2) + pow(y-d2.y,2) );
}
};
class TAM_GIAC
{

private:

DIEM d1,d2,d3; // 3 dinh tam giac
public:

void nhapsl();

115
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static TAM_GIAC tao_tg(DIEM el, DIEM €2, DIEM e3) a=d1.do_dai(d2);
{ b=d2.do_dai(d3);
c=d3.do_dai(d1);

TAM_GIAC t; (a+bic)/2
p=(a+b+c)/2;
t.dl=el; t.d2 = e2; t.d3=e3; % * * )
_ return sqrt(p*(p-a)*(p-b)*(p-c));
return t;
}
}

TAM_GIAC TAM_GIAC::maxdt(TAM_GIAC t2)

{
if (this->dien_tich() > t2.dien_tich())
return *this ;

double dien_tich() ;
TAM_GIAC maxdt(TAM_GIAC t2);

}s
void TAM_GIAC::nhapsl()

else
{ return t2;
cout <<"\nDinh 1-"; 3
d1.nhapsl(); i mai
cout <<"\nDinh 2 -"; void main()
d2.nhapsl(); {DIEM -
cout <<"\nDinh 3-"; _ - [507;
d3.nhapsl(); ::;:S:r(l)
} ]
cout << "\n So diem=";
void TAM_GIAC::in() cin >> n:
{ for (i=1; i<=n; ++i)
cout <<"\nDinh 1: "; dl.in(); {
cout <<™\nDinh 2: ™ d2.in(); cout <<"\nNhap diem " <<ji<<"-";
cout <<"\nDinh 3: "; d3.in(); d[i].nhapsl():
} } ’ 117
double TAM_GIAC::dien_tich() int j, k :

1 TAM_GIAC tmax, t;
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for (i=1;i<=n-2;++i)
for (j=i+1;j<=n-1;++j)
for (k=j+1;k<=n;++k)
{
t=TAM_GIAC::tao_tg(d[i],d[j],d[K]);
tmax = tmax.maxdt(t);

}
cout << "\n\nTam giac co dien tich lon nhat: " ;
tmax.in();
cout << "\nDien tich =" << tmax.dien_tich();
getch();

}
Chu y 1: Dé tao mot ddi tuong TAM GIAC tir 3 dbi tuong
DIEM ta da dung phuong thirc tinh:
static TAM_GIAC tao_tg(DIEM el, DIEM e2, DIEM e3)
{
TAM_GIAC t;
t.dl=el; t.d2 = e2; t.d3=e3;
return t;
}

Phuong thtc tinh (s€ noi thém trong cdc muc bén dudi) co6 cic
dac diém sau:

+No giébng phuong thirc thong thuong & chd: Trong than cua nd
cd thé truy nhdp t6i cac thanh phan cua lop (cu thé 1a lop
TAM_GIAC).

+ N6 khac phuong thirc thong thudong & chd:

- Khong c6 d6i ngdm dinh xac dinh bdi con tré this (nhu
phuong thirc thong thuong). Nhu vay phuong thie tao_tg c6 dung
3 doi.

- N6 khong gin véi mot doi tugng cu thé nao cua 16p, nén
trong 101 goi téi phuong thirc 4o cé theé dung tén 16p, vi du (xem
ham main):

t=TAM_GIAC::tao_tg(d[i],d[j],d[K]);

Chia y 2: Khong thé thay phuong thtre tinh tao_tg bang ham, vi
trong than ham khong duogc truy xuat dén cac thudc tinh cua 16p
TAM_GIAC. Tuy nhién ¢6 mot giai phap khac la dung khai niém
ham ban (friend). Ham ban ctia mot 16p cd quyén truy nhip dén céc
thudc tinh cua 16p. Trong vi du 3 dudi day ta s€ xdy dung ham tao_tg
nhu mot ham ban cua l6p TAM_GIAC.

Chq y 3: con mot giai phap nira 1a dung ham tao (constructor) sé
trinh bay trong cac chuong sau:

Chuong trinh dudi day c6 ndi dung gidng nhu vi du 2, nhung thay
phuong thic tinh tao tg bang ham ban tao_tg.

Vi du 3: Minh hoa cach dung ham ban. N§i dung chuong trinh
gidng nhu trong vi du 2.
#include <conio.h>
#include <iostream.h>
#include <math.h>
class DIEM
{
private:
double x,y; // Toa do cua diem
public:
void nhapsl()
{
cout<<"Toadox,y:";
cin>>x>>y;

¥

119



Simpo PQEiMﬁ@e and Split Unregistered Version - http://www.simpopdf.com

{
cout<<"x="<<x<"y="<y,
}
double do_dai(DIEM d2)
{
return sqrt(pow(x-d2.x,2) + pow(y-d2.y,2) );
}
}s
class TAM_GIAC
{
private:
DIEM d1,d2,d3; // 3 dinh tam giac
public:
void nhapsl();
void in();
friend TAM_GIAC tao_tg(DIEM el, DIEM e2, DIEM
e3)
{
TAM_GIAC t;
t.dl=el; t.d2 = e2; t.d3=e3;
return t;
}
double dien_tich() ;
TAM_GIAC maxdt(TAM_GIAC t2);
};

void TAM_GIAC::nhapsl()

cout <<"\nDinh1-";
d1.nhapsl();
cout <<"\nDinh 2 -";
d2.nhapsl();
cout <<"\nDinh3-";
d3.nhapsl();
¥
void TAM_GIAC::in()
{
cout <<"\nDinh 1: ™ ; dl.in();
cout <<"\nDinh 2: " ; d2.in();
cout <<"™\nDinh 3: "; d3.in();
¥
double TAM_GIAC::dien_tich()
{
double a,b,c,p,s;
a=dl.do_dai(d2);
b=d2.do_dai(d3);
c=d3.do_dai(dl);
p=(at+b+c)/2;
return sqrt(p*(p-a)*(p-b)*(p-c));
}
TAM_GIAC TAM_GIAC::maxdt(TAM_GIAC t2)
{
if (this->dien_tich() > t2.dien_tich())
return *this ;
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return t2; }
}
void main() ~*( y: Ham ban c6 thé xdy dung bén trong dinh nghia 16p (nhu
{ 121 122 __g trinh trén) hodc c6 thé khai bao bén trong va xay dung bén
DIEM d[50]: ngoai dinh nghia 16p nhu sau:
- ’ class TAM_GIAC
clrscr(); { Vate:
cout << "\n So diem="; private. ] )
cin >>n; DIEM d1,d2,d3; // 3 dinh tam giac
for (i=1; i<=n; ++i) publl(?:
{ void nhapsl();
cout << "\nNhap diem" << j<<™-"; V(_)Id in0);
d[il.nhapsl(): friend TAM_GIAC tao_tg(DIEM e1,DIEM e2,DIEM e3);
) ' ’ double dien_tich() ;
int j, k- TAM_GIAC maxdt(TAM_GIAC t2);
TAM_GIAC tmax, t; b
tmax = tao_tg(d[1],d[2],d[3]); TAM_GIAC tao_tg(DIEM el, DIEM e2, DIEM e3)
for (i=1;i<=n-2;++i) {
for (j:i+]_;j<:n-]_;++j) TAM_G'AC t;
for (k=j+1;k<=n;++k) t.d1=el; t.d2 = e2; t.d3=e3;
{ return t;
t=tao_tg(d[i].d[j],d[K]); ¥
tmax = tmax.maxdt(t); Nhin xét: Khong cho phép dung tu khod friend khi xay dung
} ham (bén ngoai 16p)

cout << "™\n\nTam giac co dien tich lon nhat: " ;
tmax.in(); § 6. Ham, ham ban
cout << "\nDien tich =" << tmax.dien_tich();
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m co cact

+ Pham vi cia ham 13 toan bd chwong trinh, vi vy ham c6 thé
duoc goi tdi tur bat ky cho nao. Nhu vay trong cac phuong thiic co
the s dung ham.

+ D6i ciia ham c6 thé 1a cac dbi tugng, tuy nhién c6 mot han ché
1a trong than ham khong cho pheép truy nhép t6i thude tinh cui 123
doinay. Vidu gid st da dinh nghia 16p:

class DIEM

{
private:
double x,y; // Toa do cua diem
public:
void nhapsl()
{
cout<<"Toadox,y:";
cin>>x>>y;
}
void in()
{
cout<<"x="<<x<<"y="<<y,
}
h

Dung 16p DIEM, ta xay dung ham tinh d¢ dai cua doan thang di
qua 2 diém nhu sau:

double do_dai(DIEM d1, DIEM d2)

{
return sgrt(pow(d1.x-d2.x,2) + pow(d1.y-d2.y,2));

¥

Ham nay sé& bi bao 16i khi dich, vi trong thin ham khong cho phep
st dung cac thudc tinh d1.x, d1.y, d2.x, d2.y cua céac doi tugng d1 va
d2 thudc 16p DIEM.

+ Pham vi s dung cua cac phuong thie (public) la toan chuong
trinh, vi vay trong than ham c6 thé goi tdi cac phuong thire. Vi du
124 U da dinh nghia 16p:

class DIEM
{
private:
double x,y; // Toa do cua diem
public:
void nhapsl()
{
cout<<" Toadox,y:";
Ccin>>x>>y;
}
void in()
{

cout <<" x="<<x<<"y="<y,

}
double do_dai(DIEM d2)

{
return sqrt(pow(x-d2.x,2) + pow(y-d2.y,2) );
}
};
Khi d6 bang cach dung phuong thic do_dai, ta c6 thé viét ham

tinh dién tich tam giac c6 dinh 1a céc ddi tuong dl1, d2, d3 cua lop
DIEM nhu sau:
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{ ¥
double a,b,c,p,s; double do_dai(DIEM d2)
a=d1.do_dai(d2); {
b=d2.do_dai(d3); return sqrt(pow(x-d2.x,2) + pow(y-d2.y,2) );
c=d3.do_dai(d1); }
p=(atb+c)/2; )
return sqrt(p*(p-a)*(p-b)*(p-c)); 175 176 ouble dt_tg(DIEM d1, DIEM d2, DIEM d3
_to( , , )
} {
Bang cach dung ham dt_tg, c6 thé t6 chirc lai chuong trinh tim double a,b,c,p,s;
tam gi(%lc c6 dién tich 16n nhé:[ (6 muc trén) mot cach don gian hon( a=d1.do_dai(d2);
bo di 16p TAM_GIAC) nhu vi du sau. b=d2.do_dai(d3):
Vidgl: c=d3.do_dai(d1);
#include <conio.h> p=(a+b+c)/2;
#include <iostream.h> return sqrt(p*(p-a)*(p-b)*(p-c));
#include <math.h> }
class DIEM void main()
{ {
private: DIEM d[50];
double x,y; // Toa do cua diem int n, i,j,k,imax,jmax,kmax ;
public: clrscr();
void nhapsl() cout << "\n So diem=";
{ cin>>n;
cout<<"Toadox,y:"; fo{r (=L i<=n; ++)
cn=>>x>>y: cout << "\nNhap diem " << i<<"-";
} d[i].nhapsl():
void in() }

{ imax=1; jmax=2; kmax=3;



Simp%lPdP:Fl’J}/lérIg_%;gg% Split Unregistered Version - http://www.simpopdf.com

for (j=i+1;j<=n-1;++j)
for (k=j+1;k<=n;++Kk)
if (dt_tg(d[i],d[j],d[k]) > dt_tg(d[imax],d[jmax],d[kmax]))

{
imax =1i;
jmax = j;
kmax = k;
}
cout << "\n\nTam giac co dien tich lon nhat: " ;
cout << "\nDinh 1 - "; d[imax].in(); 127

cout << "\nDinh 2 - "; d[jmax].in();
cout << "\nDinh 3 - "; d[kmax].in();
cout << "\nDien tich =" << dt_tg(d[imax],d[jmax],d[kmax]) ;
getch();
¥

Nhan xét: Chuong trinh trén lam viéc trén mang d kiéu DIEM.
Bay gio néu ta dung mang ngoai thi tir so thir tu s€ suy ra phan ti
cua mang. Nhu vay ham

double dt_tg(DIEM d1, DIEM d2, DIEM d3);
c6 3 dbi kiéu DIEM c6 thé thay bang ham c6 3 d6i nguyén:

double dt_tg(int i, int j, int k);
dé tinh dién tich tam giac c¢6 dinh 1a d[i], d[j] va d[k] . y tuong nay
duogc thé hién trong vi du sau.

Vidu 2: Chuong trinh dung mang dbi tuong ngoai.

ChU y: Khai bdo mang di tuong phai dat sau dinh nghia kiéu d6i
tuong (dinh nghia 16p).

#include <conio.h>

#include <iostream.h>

#include <math.h>

double dt_tg(int i, int j, int k); // Khai bao ham dt_tg
class DIEM
{

private:
double x,y; // Toa do cua diem
public:
void nhapsl();
void in();
double do_dai(DIEM d2);
b
128 Chu y: Khai bao mang kiéu DIEM phai dit sau dinh nghia
// 16p DIEM
DIEM d[50];
void DIEM::nhapsl()
{
cout<<"Toadox y:";
Ccin>>x>>y;

}
void DIEM::in()
{

cout <<"x="<<x<<"y="<<y,
¥
double DIEM::do_dai(DIEM d2)

{
return sqrt(pow(x-d2.x,2) + pow(y-d2.y,2) );

}
double dt_tg(int i, int j, int k)
{
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S
a=d[i].do_dai(d[j]);
b=d[j].do_dai(d[K]);
c=d[k].do_dai(d[i]);
p=(atb+c)/2;

return sqrt(p*(p-a)*(p-b)*(p-c));

}
void main()

{
int n, i,j,k,imax,jmax,kmax ;
clrscr();
cout << ™\n So diem=";
cin>>n;
for (i=1; i<=n; ++i)

{

cout << "\nNhap diem" << j<<™-";
d[i].nhapsl();
}
imax=1; jmax=2; kmax=3;
for (i=1;i<=n-2;++i)
for (j=i+1;j<=n-1;++j)
for (k=j+1;k<=n;++k)
if (dt_tg(i,j,k) > dt_tg(imax,jmax,kmax))
{
imax =1i;
jmax = j;
kmax = k;
}

cout << "™\n\nTam giac co dien tich lon nhat: "

cout <<"\nDinh 1 - "; d[imax].in();
cout << "\nDinh 2 - "; d[jmax].in();
cout << "\nDinh 3 - "; d[kmax].in();
cout << "\nDien tich =" << dt_tg(imax,jmax,kmax);
getch();
¥

6.2. Ham ban (friend function)

6.2.1. Pé mét ham tré thanh ban ciia mot 16p, ¢6 2 cach viét:

Céach 1: Dung tir khoa friend dé khai bao ham trong 16p va xay
dung ham bén ngoai nhu cac ham thong thuong (khong dung tur khoa

£:--9). Mau viét nhu sau:
129 130
L1ass A

{
private:
// Khai bao cac thudc tinh
public:

// Khai bao cac ham ban cua lop A
friend void f1(...);

friend double 2(...);

friend A 3(...);

b
// Xay dung cac ham fl1, 2, f3
void f1(...)
{
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double f2(...)

Céach 2: Dung tir khoa friend dé xay dung ham trong dinh nghia

16p. Mau viét nhu sau:
class A
{
private:
// Khai bao cac thudc tinh
public:

// Xay dung cac ham ban cua 16p A
void f1(...)
{

}

double f2(...)
{

A f3(..)

131

I
6.2.2. Tinh chit ciia ham ban

Trong thdn ham ban ctia mdt 16p c6 thé truy nhap téi cac thudce
tinh cta cac ddi tuong thudc 10p nay. Pay 1a sy khac nhau duy nhit
gitta ham ban va ham thong thuong. Cha y rang ham ban khong phai
la phuong thire cua 1op. Phuong thirc c6 mot dbi an (rng voi con tro
this) va 101 goi cua phuong thirc phai gin v4i mot dbi twong nao dé
(dia chi dbi trong nay duogc truyén cho con tro this). Loi goi ctia ham
ban gidng nhu 16i goi cia ham thong thudng.

132 | du sau s€ so sanh phuong thic, ham ban va ham tu do (ham
woug thuong). Xet 16p SP (s6 phuc). Hay so sanh 3 phwong an dé
thuc hién viéc cong 2 s6 phuc:

Phuwong an 1: Dung phuong thire
class SP
{
private:
double a; / Phan thuc
double b; // Phan 4o
public:
SP cong(SP u2)
{
SPu:
u.a=this->a + u2.a;
u.b =this->b + u2.b;
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}
};
Céch dung
SP u, ul, uz;
u =ul.cong(u2);

Phuwong an 2: Dung ham ban
class SP
{
private:
double a; // Phan thuc
double b; // Phan 4o
public:
friend SP cong(SP ul, SP u2)
{
SP u:
ua=ula + u2a;
ub=ulb + u2.b;
return u;
}
3
Céch dung
SP u, ul, uz;
u = cong(ul, u2);
Phwong an 3: Dung ham tu do
class SP

{

private:
double a; / Phan thuc
double b; // Phan 4o
public:

s
SP cong(SP ul, SP u2)
{
SP u:
ua=ula + u2a;
ub=ulb + u2b;
return u;

¥
133 134

Phuong an nay khong duoc chip nhan, Trinh bién dich s& bao 151
vi trong than ham khong duoc quyén truy xuat dén cac thude tinh
riéng (private) a, b cua cac doi tuong u, ul va u2 thudc 16p SP.

6.2.3. Mgt ham c6 thé 1a ban ciia nhiéu 16p dwoc khong? Cau
tra 101 la dugc. Khi mét ham la ban cua nhi€u 16p, thi n6 c6 quyén
truy nhap toi tat ca cac thugce tinh cua cac doi tuong trong cac 16p
nay. B¢ lam cho ham f tré thanh ban cta céc lop A, B va C ta su
dung mau viét sau:

class B; // Khai bado trudc 16p A

class Bj; // Khai bao trude 16p B

class C; // Khai bao trude lop C

// Dinh nghia 16p A

class A

{
// Khai bao f'la ban ciia A
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}: véc to cap n, sau d6 thuc hi€n phép nhdn ma tran voi véc to vira
nhap.
// Dinh nghia 16p B // Chuong trinh CT3_09.CPP
Class B #include <conio.h>
{ #include <iostream.h>

// Khai bao fla ban cua B
friend void f(...) ;
b
// Binh nghia 16p C
class C

{
// Khai bao fla ban cua C

friend void f(...);
s
/l Xay dung ham f
void f(...)
{

¥

135

Chuong trinh sau day minh hoa cach dung ham ban (ban ctia mot
16p va ban cta nhi€u 16p). Chuong trinh dua vao 2 16p VT (véc to),
MT (ma tran) va 3 ham ban dé thuc hién cac thao tac trén 2 16p nay:

// Ham ban véi 16p VT ding dé in mot véc to
friend void in(const VT &X);

// Ham ban véi 16p MT dung dé in mot ma tran
friend void in(const MT &a);

// Ham ban véi ca 2 16p MT va VT dung dé nhan ma tran véi véc to

friend VT tich(const MT &a,const VT &X);

#include <math.h>
class VT;
class MT ;
class VT
{
private:
int n;
double x[20]; // Toa do cua diem
public:
136 void nhapsl();
friend void in(const VT &x);
friend VT tich(const MT &a,const VT &X) ;
s
class MT
{
private:
int n;
double a[20][20];
public:
friend VT tich(const MT &a,const VT &X);
friend void in(const MT &a);
void nhapsl();
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void VT::nhapsl()

{
cout <<"\n Cap vec to =",
cin>>n;
for (int i=1; i<=n ; ++i)
{
cout <<"\nPhantuthu" <<i<<"=";
cin >> x[i];
¥
¥
void MT::nhapsl()
{
cout << "\n Cap ma tran =";
cin>>n;

for (int i=1; i<=n ; ++i)
for (int j=1; j<=n; ++j)
137
{
cout << "\nPhan tu thu hang "<<i<<" cot " << j<<"=";
cin >> a[i][jl;
¥
¥

VT tich(const MT &a,const VT &X)

{
VTy;
int n=a.n;
if (n'=x.n)

138

return Xx;
y.n=n;
for (int i=1; i<=n; ++i)
{
y.x[i]=0;
for (int j=1; j<=n; ++j)
y.x[i] += a.a[i][il*x.x[l;
}

returny;

¥
void in(const VT &x)
{
cout << "\n";
for (int i=1; i<=x.n; ++i)
cout << x.x[i] << ™

}
id in(const MT &a)

{
for (int i=1; i<=a.n; ++i)

{

cout << "\n" ;
for (int j=1; j<=a.n; ++j)
cout << a.afi][j] <<" "

¥

void main()
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MT a; VT x,y;

clrscr();

a.nhapsl();

x.nhapsl();

y=tich(a,x);

clrscr();

cout << "\nMa tran A:";
in(a);

cout << "\n\nVecto x: ";
in(x);

cout <<"\n\nVecy = Ax: " ;
in(y);

getch();

§ 7. Pham vi truy xuét 139

7.1. Cac tir khoa private va public
Céc thanh phan (thudc tinh va phuong thirc) cta 16p c6 thé khai
bao la private hoac public theo mau:
private:
// Khai bao cac thanh phan riéng ciia 16p
public:
// Khai bao cac thanh phan chung (céng cong)

ChU y: Cac thanh phan khai bdo mic dinh (khong dung céc tur
kho4 private va public) dugc xem la céc thanh phan private.

7.2. C4c thanh phan riéng cia l6p chi duoc sir dung trong pham vi
ctia 16p (trong than cac phuong thirc cta 16p). Chiing khong thé dem
ra s dung bén ngoai lop.

+ Mot thudc tinh private: Thudc tinh ndy (ctia mot dbi tugng nao
d6) chi co thé duge sir dung trong than cta cic phuong thic cling
16p.

+ Mot phuong thirc private: Chi dugc su dung trong than cua cac
phuong thirc cung 16p.

Vi du sau minh hoa cach dung phuong thic private. Xét 16p PS
(phan s6) voi 2 thudc tinh nguyén 1a t (tr) va m (mAu). Gia st can
xdy dung cac phuong thirc dé thuc hién cac phép toan cong trir,
nhan, chia phan s6. Do cic phép toan nay can dung trong toan bd
chuong trinh, nén cac phuong thirc thuc hién cac phép toan can khai
bao 14 public. P& thuc hién cac phép tinh trén phan sé can dung dén
phép rat gon phan s6. Ta co thé dung mdt phuong thirc private dé
lam diéu nay vi viéc rat gon chi ding trong ndi bo 16p.

7.3. Cac thanh phén cong cfng cua 16p co pham vi sir dung trong
toan chuong trinh. Nhu vdy néu mot thudc tinh dugc khai bao la
public, thi n6 c6 thé dugc truy nhdp trong than cua bat ky ham nao
140 chuong trinh.
Vi du trong §6 qa chi ra phuong an dung mot ham (ty do) dé thuc
hién phép cong 2 s6 phtrc nhu sau 1a sai:
Phuong an 3: Dung ham ty do
class SP
{
private:
double a; / Phan thuc
double b; // Phan o0
public:
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¥
SP cong(SP ul, SP u2)

{
SP u:

ua=ula + u2a;
ub=ulb + u2b;
return u;

¥
Tuy nhién néu sira chita bang cach khai béo cac thudc tinh a va b
la public thi lai dugc.

Nhan xét: Cac thudc tinh thuong khai bao 13 private dé dam bao
tinh dau kin, an toan dir li¢u cua 16p.

§ 8. Cac phuong thirc toan tir

8.1. C4ch dit tén

Céac phuong thic toan tor duoc xay dung nhu cac phuong thirc
thong thuong, chi c6 khac cach dat tén. Tén cac phuong thirc toan tur
(cling gibng nhu ham toan tir) duoc tao bang cach ghép tir khoa
operator voi mdt phép toan, vi du:

operator+
operator<<
operator>> 141

8.2. Con tro this

Clng gibng nhu phuong thirc thong thudng, phuong thirc toan tir
c6 d6i dau tién (ddi khong tudng minh) 1a con tro this.

8.3. Toan tir mt toan hang
Cac phuong thirc toan tor mdt toan hang: Dung ngay con trd this
de biéu thi toan hang duy nhat nay, nén trong phuong thirc sé khong

c6 ddi tudng minh. Vi dy phuong thic toén tir - (d6i déu) mot doi
tuong ki€u SP (so phurc) c6 thé viét nhu sau:

class SP

{
private:
double a; // Phan thuc
double b; // Phan 4o
public:
SP operator-();
};
SP SP:: operator-()

{
SP u;

u.a = - this->a;
u.b = - this->b ;
return u;
}
Céach dung:
SP u,v;
u= -v

1472 Toan tir hai toan hang
Céc phuong thirc toan tir hai toan hang: Con trd this tng véi toan
hang thtr nhat, nén trong phuong thirc chi can dung mot doi tuong
minh dé€ bi€u thi toan hang thr hai. Vi du phuong thic toan tir +
(cong) hai doi tuong kiéu SP (s6 phirc) co thé viet nhu sau:
class SP

{

private:
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double b; // Phan 4o
public:
SP operator+(SP u2);
}s
SP SP:: operator+(SP u2)
{
SP u;
u.a= this->a+u2.a ;
u.b = this->b+u2.b;
return u;
}
Céch dung:
SPppr
r=p+q;

8.5. Lép DT (Pa thirc)
Chuong trinh sau s€ dinh nghia 16p DT va dua vao cac phuong
thire, ham:
+ Cac thudc tinh:
it n ; // bac da thirc
double *a ; // tré té1 vung nhd chira cac hé s6 da thirc

+ Cac phuong thic operator+, operator- dung dé doi dau ¢*~ **

sb da thirc 143
operator+ ding dé cong 2 da thirc
operator- ding dé trir 2 da thirc

operator* ding dé nhan 2 da thic
operator” diung dé tinh gia tri da thic

operator] ] ding dé cho biét bac va hé sé cua da thirc

+ Cac ham ban:
operator<<  dung dé in cac hé sd da thirc
operator>>  dung dé nhap cac hé sb da thic

+ Ham (ty do)

double F(DT p, double x) dung dé tinh p(x)-gia tri da thirc tai x
+ N6i thém vé phuong thirc chi s6 va ham ti do F

- Néu p 1a dbi tuong cua 16p DT, thi ham chi s cho biét:

p[-1] = double(n)
p[i] = a[i],i=0,1,...,n

- Ham ty do F s& dung phuong thirc chi s6 dé xac dinh n , cac
hé s6 da thirc va dung chung dé tinh gia tri da thic.
+ Trong chuong trinh str dung ham new dé cap phat vang nho

chira hé so da thuec.

+ Noi dung chuong trinh gdm:

- Nhép, in cac da thuc p, g, 1, S

- Tinh da thirc: f=-(p+ q)*(r-s)

- Nhép cac s6 thuc x1 va x2

- Tinh f(x1) (bang cach dung phuwong thirc operator”)

- Tinh f(x2) (bang cach ding ham F)
// Chuong trinh CT3_10.CPP
#include <conio.h>

144 nclude <iostream.h>

#include <math.h>
class DT

{

private:
int n; // Bac da thuc
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/1 a0, ai,... {

0s << " - Cac he so (tuao): ";
for (int i=0 ; i<=d.n; ++i)
0s << d.afi] <<"";

public:
friend ostream& operator<< (ostream& os,const DT &d);
friend istream& operator>> (istream& is,DT &d);
DT operator-();

DT operator+(const DT &d2); return os;
DT operator-(DT d2); }
DT operator*(const DT &d2); istream& operator>> (istream& is,DT &d)
double operator™(const double &x); // Tinh gia tri da thuc {
double operator[](int i) cout << " - Bac da thuc: " :
{if <0 cin>>d.n;
(i<0) ) d.a = new double[d.n+1];
return double(n); ) .,
else cout << "Nhap cac he so da thuc:\n" ;
return al[i; for (int i=0 ; i<=d.n ; ++i)
} {
}; cout <<"Hesobac"<<i<<"=";
// Ham tinh gia tri da thuc is >> d.a[i] ;
double F(DT d,double x) ¥
{ return is;
double s=0.0, t=1.0; }
Int " DT DT::operator-()
n = int(d[-1]);
for (int i=0; i<=n; ++i) {
{ DT p;
s += d[i]*t; p.n=n;
t*= x: p.a = new double[n+1];
3 145 146 for (int i=0 ; i<=n ; ++i)

return s; p.a[i] = -a[i];
3 return p;
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DT DT::operator+(const DT &d?2)
{
DT d;
int k,i;
k=n>d2.n?n:d2.n;
d.a = new double[k+1];
for (i=0; i<=k ; ++i)
if (i<=n && i<=d2.n)
d.a[i] = a[i] + d2.a[i];
else if (i<=n)
d.a[i] = a[i];
else
d.a[i] = d2.a[i];
i=k;
while(i>0 && d.a[i]==0.0) --i;
dn=i;
returnd ;

}
DT DT::operator-(DT d2)

{
return (*this + (-d2));

}
DT DT::operator*(const DT &d2)

{
DT d;

intk, i, J;

d.a = new double[k+1];
for (i=0; i<=k; ++i) d.a[i] = 0;
for (i=0 ; i<=n ; ++i)
for (j=0; j<=d2.n ; ++j)
d.a[i+j] += a[i]*d2.a[j] ;
return d;
}
double DT::operator”(const double &Xx)
{
double s=0.0, t=1.0;
for (int i=0 ; i<=n ; ++i)
{
s += a[i]*t;
t*=x;
}
return s;
}
void main()
{
DT p,q,r.s,f;
double x1,x2,91,92;
clrscr();
cout <<"\nNhap da thuc P " ; cin >> p;
cout <<"\nDathucp"<<p;
cout <<"\nNhap da thuc Q " ; cin >>q;
147 148  cout <<"\nDathucq"<<q;
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cout <<"\nDathucr" <<r;
cout <<"\nNhap da thuc S "' ; cin >>s;
cout <<"\nDathucs"<<s;
f=-(p+a)*(r-s);
cout << "\nNhap so thuc x1: " ; cin >> x1;
cout << "\nNhap so thuc x2: " ; cin >> x2;
gl = X1,
g2 = F(f,x2);
cout << "\nDa thuc f" << f;
cout <<"\n f("<<x1l<<") ="<<gl;
cout <<"\n f("<<x2<<") =" << g2;
getch();

149
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Ham tao, ham huy va cac 1.2.2. Sy giéng nhau ciia ham tao va cic phuong thirc théng

van dé lién quan thwong
N A ae A A A o o, A A Ngoai 3 diém khac biét trén, ham tao duge viét nhu cac phuon
Chuong nay trinh bay mdt so van dé c6 tinh chuyén sau hon vé _goa ) i : eV p &
6p nhur: thirc khac:
N + Ham tao ¢ thé dugc xdy dung bén trong hodc bén ngoai dinh
+ Ham tao (constructor) nghfa 16p

+ Ham huy (destructor)
+ Todan tir gan va ham tao sao chép
+ Mbi lién quan giira ham tao va di tugng thanh phan

+ Ham tao c6 thé co d6i hoic khong co dbi.
+ Trong mot 16p c6 thé c6 nhiéu ham tao (cing tén nhung khac b

+ Cac thanh phan tinh doi).
+ Lop ban, ham ban i r:-]i dy sau dinh nghia 16p DIEM_DH (Piém d6 hoa) ¢6 3 thudc

+ Pbi tuong hang

+ Phuong thttc inline int x; // hoanh d6 (cot) cia diém

int y; // tung d¢ (hang) cua diém

. int m; // mau cua diém
§ 1. Ham tao (constructor) . i
va dua vao 2 ham tao d€ khdi gan cho cac thudce tinh cua 16p:
1.1. Cong dung \ R FO f g K A Lt s

// Ham tao khong doi: Dung cac gia tri c6 dinh dé khoi gan cho
Ham tao ciing la mot phuong thire cua 16p (nhung kha dac biét)

dung dé tao dung mot dbi twong méi. Chuong trinh dich s& cap phat %y, m
bd nhd cho dbi tuong sau do s€ goi dén ham tao. Ham tao s& khai DIEM_DH() ;
gan gia tri cho cac thugc tinh cua doi tuong va co thé thyc hién mot // Ham tao c¢6 dbi: Dung cac d6i x1, y1, m1 dé khoi gan cho
s0 cong viéc khac nham chuan bi cho doi twong mai. I x
Y, M
1.2. Cach viét ham tao // Ddiml co gia tri mdc dinh 15 (mau tring)

1.2.1. Piém khac ciia ham tao va cac phwong thirc thong DIEM_DH(int x1, int y1, int m1=15) ;

thuong class DIEM_DH
Khi viét ham tao can dé v 3 su khac bi¢t cuia ham tao so vdi cac {
phuong thuc khac nhu sau: private:
+ Tén cta ham tao: Tén cta ham tao bit budc phai trung voi tén intx,y, m;
cua 16p. public:

* Khong khai bio kiéu cho ham tao. //Ham tao khong dbi: khoi gan cho x=0, y=0, m=1

150 151
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DIEM_DH()

{
x=y=0;
m=1;
ky
// Ham tao nay xay dung bén ngoai dinh nghia l6p
DIEM_DH(int x1, int y1, int m1=15) ;
/I Céac phuong thure khac
b
/I Xay dung ham tao bén ngoai dinh nghia 16p
DIEM_DH:: DIEM_DH(int x1, int y1, int m1)
{
x=x1; y=y1; m=ml;
¥

1.3. Dung ham tao trong khai bao

+ Khi di xay dung cac ham tao, ta c6 thé dung ching trong khai
bao dé tao ra mot doi tuong dong thoi khoi gan cho cac thudc tinh
cua doi tuong dugc tao. Dya vao cac tham so trong khai bao ma
Trinh bién dich s€ biét can goi dén ham tao nao.

+ Khi khai bio mdt bién ddi tuong co thé su dung céc tham sb dé
khoi gén cho cac thudc tinh cua bién doi tuong.

+ Khi khai bao mang d6i tuong khong cho phép dung cac tham sb
deé khdi gan.

+ Cau 1énh khai bao mot bién d6i tuong s€ goi téi ham tao 1 lan

+ Cau Iénh khai bao mot mang n ddi twong s& goi tdi ham tao n
lan.

Vi du:

DIEM _DH d; // Goi t6i ham tao khong dbi.

// Két qua d.x=0, d.y=0, d.m=1
DIEM DH u(200,100,4); // Goi t&i ham tao c¢6 ddi.

152

DIEM_DH v(300,250); // Goi téi ham tao c6 dbi.
// Két qua v.x=300, v.y=250, d.m=15
DIEM_DH p[10] ; // Goi téi ham tao khong d6i 10 lan
~Cha y: Véi cac ham co doi kiéu 16p, thi doi chi xem 14 cac tham
s0 hinh thire, vi vay khai bao doi (trong dong dau cua ham) s€ khong
tao ra doi tugng mo1 va do do khong goi téi cac ham tao.

1.4. Dung ham tao trong cip phat bg nhé

+ Khi cip phat bd nhé cho mot ddi tuong ¢ thé dung cac tham sd
dé khoi gan cho céac thudce tinh cua doi tuong, vi du:

DIEM_DH *q =new DIEM_DH(50,40,6);//Goi t6i ham tao c6 dbi
// Két qua q->x=50, g->y=40, g->m=6

DIEM DH *r=new DIEM DH ;// Goi t6i ham tao khong d6i
// Két qua r->x=0, r->y= 0, r->m=1

+ Khi cép phat bd nhé cho mot day dbi twong khong cho phép
dung tham s6 dé khdi gan, vi du:

int n=20;
DIEM DH *s=new DIEM DH|n] ; // Goi té61 ham tao khong
// d6i 20 lan.

1.5. Ding ham tao dé biéu dién cac ddi twong hiang

+ Nhu da biét, sau khi dinh nghia 16p DIEM_DH thi ¢ thé xem
16p nay nhu mot kiéu dir li€u nhu int, double, char, ...

Véi kiéu int chiing ta c6 cac hang int, nhu 356.
Véi kiéu double ching ta c6 cac hang double, nhu 98.75

_ Khai niém hang kiéu int, hiang kiéu double c6 thé md rong cho
hang kieu DIEM_DH



Simigs RRE Meras 2Rkl LIYSOIIS 28 g8 r Ry Ay simpopdt.com

chiing ta phai ding téi ham tao. Mau viét nhu sau:
Tén_lép(danh sach tham sd) ;
Vi du d6i voi 16p DIEM_DH néi trén, ¢6 thé viét nhu sau:

DIEM_DH(345,123,8) // Biéu thi mot d6i twong kiéu DIEM_DH
// cb cac thuQc tinh x=345, y=123, m=8
Chu y: Co thé str dyung mot hﬁpg dbi tuong nhu mot dbi tuong.
Noi cach khac, ¢6 theé dung hang doi twong dé thyc hién mot phuong
thire, vi du néu viét:
DIEM_DH(345,123,8).in();
thi c6 nghia 1a thuc hién phuong thirc in() di v6i hang ddi tuong.

1.6. Vi du minh hoa
Chuong trinh sau day minh hoa cach xay dung ham tao va cach
sir dung ham tao trong khai bao, trong cap phat bd nh¢ va trong viée
biéu dién cac hang doi tugng.
/ICT4_02.CPP
#include <conio.h>
#include <iostream.h>
#include <iomanip.h>
class DIEM_DH
{
private:
int X,y,m;
public:
// Ham ban dung dé in ddi twong DIEM_DH
friend void in(DIEM_DH d)
{

COUt <<ll\n " << d,X<< n Il<< d,y<<" " << d,m;

¥

// Phuong thirc dung dé in dbi tuong DIEM_DH

void in()
{
cout <<"\n"<<x<<" g <" << m:
154
//Ham tao khong doi
DIEM_DH()
{
x=y=0;
m=1;
¥
//Ham tao c¢6 d6i, ddi m1 c¢6 gia tri mic dinh 14 15 (mau trang)
DIEM_DH(int x1,int y1,int m1=15);
b
//Xay dung ham tao
DIEM_DH::DIEM_DH(int x1,int y1,int m1)
{
x=x1; y=y1; m=m1l;
¥
void main()
{

DIEM_DH dl1; // Goi téi ham tao khong d6i
DIEM_DH d2(200,200,10); // Goi t6i ham tao c6 dbi
DIEM_DH *d;

d=new DIEM_DH(300,300); // Goi t&i ham tao c6 ddi
clrscr();

in(d1); //Goi ham ban in()

d2.in();//Goi phuong thirc in()
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DIEM_DH(2,2,2).in();//Goi phuong thic in() class DIEM_DH
DIEM_DH t[3]; // 3 lan goi ham tao khong ddi {
DIEM_DH *q; / Goi ham tao khong d6i private:
int n; et
156
cout << "\nN= " puuIIL.
cin>>n; // Phuong thuc
g=new DIEM_DH[n+1]; // (n+1) 1an goi ham tao khong dbi void in()
for (int i=0;i<=n;++i) {
q[i]J=DIEM_DH(300+1,200+1,8);//(n+1) lan goi ham tao c¢6 d6i cout <<"\n "' << X << MUK <<t << m;
for (i=0;i<=n;++i) }
q[i].in();  // Goi phwong thirc in() }
for (i=0;i<=n;++i) void main()
DIEM_DH(300+1,200+1,8).1n();// Goi phuong thure in() {
getch(); DIEM_DH d;
ki d.in();
DIEM_DH *p;
§ 2. Lép khong c6 ham tao va ham tao mic dinh p=new DIEM_DH[10];
Céc chuong trinh néu trong chuong 3 déu, khéng c6 ham tao. Vay clrscr();
khi do6 cac doi tuong dugc hinh thanh nhu thé nao ? d.in();
2.1. Néu 16p khong cé ham tao, Chuong trinh dich s& cung cAp mot for (I.nt |:_0;|<10;++I)
ham tao mgc dinh khong doi (default). Ham nay thyc chat khong lam (p+i)->in();
gi cd. Nhu vay mot doi tuong tao ra chi duge cap phat bo nhd, cf)n getch();
cac thuég tinh cﬁg nd chua dugc xéc dinh. Ching ta cé thé kiem }
chirng diéu nay, bang cach chay chuong trinh sau:
/ICT4_03.CPP 2.2. Néu trong 16p di cé it nhat mot ham tao, thi ham tao mic

dinh s€ khong dugc phat sinh nira. Khi d6 moi cau 1énh xay dung ddi
tuong méi déu s€ goi dén mot ham tao cua l6p. Néu khong tim thay
ham tao can goi thi Chuong trinh dich sé bdo 10i. DPiéu nay thuong

// Ham tao mac dinh
#include <conio.h>



SR RRRMergR A SR nesRed eteies) <l gy simpopdt.com

dung céc khai bao khong tham sé nhu vi du sau:
#include <conio.h>
#include <iostream.h>
class DIEM_DH

{

private:
int X,y,m;
public:
// Phuong thire dung dé in d6i tuong DIEM_DH
void in()
{
cout <<"\n " << x << "Myt << m;
}
//Ham tao c6 doi
DIEM_DH::DIEM_DH(int x1,int y1,int m1)

{
x=x1; y=y1; m=ml;
}
3
void main()
{

DIEM_DH d1(200,200,10); // Goi t&1 ham tao co dbi
DIEM _DH d2; // Goi téi ham tao khong d6i
d2=DIEM_DH(300,300,8); // Goi toi ham tao co dbi
dl.in();

d2.in();

getch();

}

Trong cac cau lénh trén, chi cé cau 1énh thir 2 trong ham main() la
bi bao 16i. Cau 1énh nay s€ goi téi ham tao khong doi, ma ham nay
chua dugc xay dung.

Gidi phdp: C6 thé chon mét trong 2 giai phap sau:

- Xay dyng thém ham tao khong d6i.

- Gan gia tri mdc dinh cho tat ca cac doi x1, yl va ml cia ham tao

AX < Axr Avvine A 4eAsn

158
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#include <conio.h>
#include <iostream.h>
class DIEM_DH
{
private:
int x,y,m;
public:
// Phuong thirc dung dé in ddi twong DIEM_DH
void in()
{
cout <<"\n " << x <<y < m;
} , I3 , \
//Ham tao c6 doi, tat ca cac doi déu co gid tri mac dinh
DIEM_DH::DIEM_DH(int x1=0,int y1=0,int m1=15)

{x:xl; y=yl; m=ml,
}
I3
void main()
{

DIEM_DH d1(200,200,10); // Goi t6i ham tao, khong ding
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m SO mac
DIEM_DH d2; // Goi t6i ham tao , dung 3 tham s6 mic dinh
d2=DIEM_DH(300,300); // Goi t&i ham tao, dung 1 tham s

// mac dinh
dl.in();
d2.in();
getch();
}
§ 3. Lép da thic

Chuong trinh dudi day la sy cai tién chuong trinh trong muyc 8.5
cua chuong 3 bang cach dua vao 2 ham tao:

//Ham tao khong dbi

DT()

{
this->n=0; this->a=NULL;
}
//Ham tao c6 d6i
DT(int n1)
{
this->n=n1 ;
this->a = new double[n1+1];

}

Ham tao co doi s& tao mot ddi twong mai (kiéu DT) gdm 2 thudc
tinh 1 bién nguyén n va con tro a. Ngoai ra con cap phat by vung
nh¢ (cho a) dé chira cac hé s cua da thirc.

Néu khong xay dung ham tao, ma sir dung ham tao mdc dinh thi
cac dbi twong (kiéu DT) tao ra boi cac 1énh khai bao s& chua co bd
nhé dé chira da thire. Nhu vay ddi tuong tao ra chua hoan chinh va
chua dung dugc. DPé co6 mot doi tugng hoan chinh phai qua 2 budc:

+ Dung khai bao dé tao céac dbi tuong, vi du:
DT d;

+ Cép phat ving nhé (cho dbi tuong) dé chira da thirc, vi du:
dn=m;
d.a = new double[m+1] ;

Quy trinh nay dugc 4p dung trong cac phuong thirc todn tir cia
chuong trinh trong muc 8.5 chuong 3. RO rang quy trinh nay vira dai
vua khong tién loi, lai hay mac 161, vi nguoi lap trinh hay quén
khong cap phat bo nhd.

Viéc dung cac ham tao dé san sinh ra cac dbi twong hoan chinh to

160
nam ben ngoail Khai bao. Phuong an dung ham tao s€ dugc su dung

trong cac phuong thure toan tir ctia chuong trinh duoi day:
+ Noi dung chuong trinh gom:
- Nhép, in cac da thuc p, q, 1, s
- Tinh da thirc: f=-(p+ q)*(r-s)
- Nhép cac s6 thuc x1 va x2
- Tinh f(x1) (bang cach dung phuong thirc operator”)
- Tinh f(x2) (bang cach dung ham F)
// CT4_05.CPP
#include <conio.h>
#include <iostream.h>
#include <math.h>
class DT
{

private:
int n; // Bac dathuc
double *a; // Tro toi vung nho chua cac he so da thuc
/I a0, al,...
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DT()
{
this->n=0; this->a=NULL;
}
DT(int n1)
{
this->n=n1 ;
this->a = new double[n1+1];
}
friend ostream& operator<< (ostream& os,const DT &d);
friend istream& operator>> (istream& is,DT &d);
DT operator-();
DT operator+(const DT &d2);
DT operator-(DT d2);
DT operator*(const DT &d2);
double operator™(const double &x); // Tinh gia tri da thuc
double operator[](int i)
{
if (i<0)
return double(n);
else
return a[i];

}s
/ Ham tinh gia tri da thuc
double F(DT d,double x)
{

double s=0.0, t=1.0;
int n;
n = int(d[-1]);
for (int i=0; i<=n; ++i)
{
s += d[i]*t;
*= x:
}
return s;
}
ostream& operator<< (ostreamé& os,const DT &d)
162
0s << " - Cac he so (tu ao): ";
for (int i=0 ; i<=d.n ; ++i)
0s << d.a[i] <<"";
return os;

}

istream& operator>> (istream& is,DT &d)
{

if (d.al=NULL) delete d.a;

cout <<" - Bac dathuc: " ;

cin>>d.n;

d.a = new double[d.n+1];

cout << "Nhap cac he so da thuc:\n" ;

for (int i=0 ; i<=d.n ; ++i)

{

cout <<"Hesobac"<<i<<"=";
is >>d.a[i] ;
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return is;

}
DT DT::operator-()
{
DT p(this->n);
for (int i=0 ; i<=n ; ++i)
p-a[i] = -a[il;
return p;

}
DT DT::operator+(const DT &d?2)

{
int k,i;
k=n>d2.n?n:d2.n;
DT d(k);
for (i=0; i<=k ; ++i)
if (i<=n && i<=d2.n)
d.a[i] = a[i] + d2.a[i];
else if (i<=n)
d.a[i] = a[i];
else
d.a[i] = d2.a[i];
i=k;
while(i>0 && d.a[i]==0.0) --i;
dn=i;
returnd ;

DT DT::operator-(DT d2)
{
return (*this + (-d2));
}
DT DT::operator*(const DT &d2)
{
int k, i, j;
k=n+d2n;
DT d(Kk);
for (i=0; i<=k; ++i) d.a[i] = 0;
for (i=0 ; i<=n ; ++i)
for (i=0 ; i<=d2.n ; ++j)
164

return d;

}

double DT::operator”(const double &Xx)

{
double s=0.0, t=1.0;

for (int i=0 ; i<=n ; ++i)
{
s += a[i]*t;
t*=x;
}

return s;
}

void main()

{
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double x1,x2,91,92;

clrscr();

cout <<"\nNhap da thuc P " ; cin >> p;
cout <<"\nDathucp" <<p;

cout <<"\nNhap da thuc Q " ; cin >> q;
cout <<"\nDathucq" <<q;

cout <<"\nNhap dathuc R " ; cin >>r;
cout <<"\nDa thucr" <<r;

cout <<"\nNhap da thuc S ' ; cin >>s;
cout <<"\nDathucs" <<s;
f=-(p+a)*(r-s);

cout << "\nNhap so thuc x1: " ; cin >> x1;
cout << "\nNhap so thuc x2: " ; cin >> x2;
gl = 1,

g2 = F(f,x2);

cout << "\nDa thuc f" << f;

cout << "\n f("<<x1<<™) =" << gl;

cout << "\n f("<<x2<<M) =" << g2;
getch();

§ 4. Ham tao sao chép (copy constructor)

4.1. Ham tao sao chép mac dinh
Gia sir d dinh nghia mot 16p nao o, vi du 16p PS (phan s6). Khi
do:
+ Ta ¢ thé dung cau Iénh khai bdo hodc cip phat bo nhé dé tao
cac doi twong moi, vi du:

PS pl,p2;
PS *p =new PS;

+ Ta ciing c6 thé dung 1énh khai bao dé tao mot ddi tuong moi tir
mot doi tuong da ton tai, vi du:

PS u;
PS v(u);// Tao v theo u

y nghia cta cau Iénh nay nhu sau:

- Néu trong 16p PS chua xay dung ham tao sao chép, thi cau 1énh
nay s€ goi té1 mot ham tao sao chép mac dinh (cia C++). Ham nay
s€ sao chép ndi dung tung bit cua u vao céac bit tuong ing ctia v. Nhu
vay cac vung nhd cia u va v s€ c6 nd1 dung nhu nhau. RO rang trong
da s0 céc truong hop, néu 16p khong c6 cac thude tinh kiéu con trod
hay tham chiéu, thi vi¢c dung cadc ham tao sao chép mac dinh (dé tao
ra mot doi twong mdi c6 ndi dung nhu mot doi tugng cho trude) la

A A LI Aw~ Al wrAvr Arvvias aan A LWAwr ban mana AlhAc wn Kl
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thi cau Iénh:
PS v(u);

s& tao ra doi tuong madi v, sau do6 goi to1i ham tao sao chép dé khoi
gan v theo u.

Vi du sau minh hoa cach dung ham tao sao chép mac dinh:

Trong chuong trinh dua vao 16p PS (phan sd):

+ Céc thudc tinh gdm: t (tir s6) va m (mAu).

+ Trong 16p khong c6 phuong thirc nao cd ma chi cé 2 ham ban la
cac ham toan tir nhap (>>) va xuat (<<).

+ Noi1 dgng chuong trinh la: Dﬁqg 1énh khai bao dé tao mot ddi
tuong u (ki€u PS) c6 ndi dung nhu doi tuong da coé d.

//ICT4_06.CPP
// Ham tao sao chep mac dinh
#include <conio.h>
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class PS ~+ Ham tao sao chép sir dung mot d6i kiéu tham chiéu dbi twong
{ dé khoi gan cho doi tuong moéi Ham tao sao chép duge viet theo
. mau:
private:
int tm - Tén 16p (const Tén 16p & dt)
pUinC: {//C, A 1;\ hd\ 4 h A , h 5 d/(- d
. t t t t
friend ostream& operator<< (ostream& 0s,const PS &p) ,ac Cal_l P11 dung cat tuot tn Cua,_ oL fueng ,
{ // dé khéi gan cho céc thudce tinh cuia do1 tuong maoi
OS << n — n << pt << ll/ll << pm’ } .
retUrn os: + Vi du c6 thé xay dung ham tao sao chép cho 16p PS nhu sau:
) ’ class PS
friend istream& operator>> (istream& is, PS &p) { )
{ private:
intt,m;
cout <<" - Nhap tuva mau: " ; blic:
is>>p.t>>pm ; PUBIIC:
_ 168
return is; '
} {
. this->t = p.t ;
’ this->m = p.m ;
void main() }
{
PS d; } :

cout << "\n Nhap PS d"; cin >> d;

cout <<"\nPSd " <<d;

PS u(d); + Nhén xét: Ham tao sao chép trong vi du trén khong khac gi
' ham tao sao chép mac dinh.

4.3. Khi nao cin xiy dung ham tao sao chép

cout <<"\nPSu" << u;

tch() + Khi 16p khong c6 cac thudc tinh kiéu con tro hodc tham chiéu,
getch();

thi dung ham tao sao chép mac dinh la du.
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sao chép mic dinh chwa dap tmg dugc yéu cau. Vi du 16p DT (da
thirc) trong §3:

class DT
{
private:
int n; // Bac da thuc
double *a; // Tro toi vung nho chua cac he so da thuc
/a0, a1,...
public:
DT()
{
this->n=0; this->a=NULL;
}
DT(int n1)
{
this->n=n1 ;
this->a = new double[n1+1];
}
friend ostream& operator<< (ostream& o0s,const DT &d);
friend istream& operator>> (istream& is,DT &d);

b
Bay gio chung ta hay theo r6~i xem Viéc‘dimg hém tao mac dinh
trong doan chuong trinh sau s€ dan dén sai lam nhu thé nao:
DT d;
// Tao dbi twgng d kiéu DT
cin >>d;

gan cho d.n, cAp phat ving nhé cho d.a, nhip cac hé sb
ctia da thirc va chira vao ving nhé duoc cip phat

*/

DT u(d);

/* Dung ham tao mac dinh dé xay dung dbi tuong u theo d

Két qua: u.n=d.n va u.a = d.a. Nhu vay 2 con tro u.a va
d.a cung tro dén mot vung nhd.

*/

Nhan xét: Muc dich cua ta la tao ra mdt déj tuong u giéng nhu d,
nhung doc 1ap voi d. Nghia la khi d thay doi thi u khong bi anh
huong gi. Thé nhung muc ti€u nay khong dat duoc, vi u va d co
cl}ung mdt vung nhd chira hé so C}ia da thirc, nén khi sira doi cac hﬁ
s0 cua da thirc trong d thi cac hé s6 cua da thirc trong u cing thay doi
theo. Con mot truong hop nira cling dan dén 161 la khi mét trong 2
doi tuong u va d bi giai phong (thu h6i viung nh¢ chira da thic) thi
do1 tuong con lai cling s€ khong con vung nhd nira.

Vi du sau s€ minh hoa nhan xét trén: Khi d thay ddi thi u cling
170

//CT4_07.CPP

#include <conio.h>

#include <iostream.h>

#include <math.h>

class DT

{
private:
int n; // Bac dathuc
double *a; // Tro toi vung nho chua cac he so da thuc
/l a0, a1,...
public:
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{
this->n=0; this->a=NULL;
}
DT(int n1)
{
this->n=n1 ;
this->a = new double[n1+1];
}
friend ostream& operator<< (ostream& o0s,const DT &d);
friend istream& operator>> (istream& is,DT &d);
s
ostream& operator<< (ostream& o0s,const DT &d)

{

0s <<"-Cacheso (tuao): ";
for (int i=0 ; i<=d.n ; ++i)

0s << d.a[i] <<"";

return os;

}
istream& operator>> (istream& is,DT &d)
{
if (d.a'=NULL) delete d.a;
cout <<" - Bac da thuc: " ;
cin >>d.n;
d.a = new double[d.n+1];
cout << "Nhap cac he so da thuc:\n" ;
for (int i=0 ; i<=d.n ; ++i)
{
cout <<"Hesobac"<<i<<"=";
is >>d.a[i] ;

}

return is;

}

void main()

{
DT d;
clrscr();
cout <<"\nNhap da thuc d " ; cin >> d;
DT u(d);
cout << "\nDathucd " <<d;
cout <<"™\nDathucu"<<u;
cout <<"\nNhap da thuc d " ; cin >> d;
cout <<"™\nDathucd " <<d;
cout <<™\nDathucu"<<u;
cout <<"\nNhap da thuc u " ; cin >> u;
cout << "\nDathucd " <<d;
cout <<"\nDathucu"<<u;
getch();

172

Trong chuong trinh trén da chi ro: Ham tao sao chép mac dinh la
chua thod man doi véi 16p DT. Vi vdy can viét ham tao sao chép dé
xay dung doi tugng maéi ( vi du u) tir mot doi tuwong dang ton tai (vi
du d) theo cac yéu cau sau:

+ Gand.ncho u.n

+ Cip phat mot ving nhé cho u.a dé c6 thé chira duoc (d.n +
1) hé so.

+ Gén cac hé sb chira trong viing nhé cia d.a sang ving nhd
cuau.a
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gibng nhu d, nhung doc lap vai d.

bé dap ung cac yéu cau néu trén, ham tao sao chép can dugc xay
dung nhu sau:

DT::DT(const DT &d)
{
this->n =d.n;
this->a = new double[d.n+1];
for (int i=0;i<=d.n;++i)
this->a[i] = d.a[i];
¥
Chuong trinh sau s& minh hoa diéu nay: Su thay ddi ctia d khong

lam anh huong dén u va nguoc lai sy thay doi caa u khong 1am anh
huong dén d.

/ICT4_08.CPP
// Viét ham tao sao chép cho 16p DT
#include <conio.h>
#include <iostream.h>
#include <math.h>
class DT
{
private:
int n; // Bac da thuc
double *a; // Tro toi vung nho chua cac he so da thuc
/l a0, al,...
public:
DT()
{

istered Versipp T pltgtpo:élr\l/v&\é\{\l/.simpopdf.com

this->n=0; this->a=NULL;

}
DT(int n1)
{
this->n=n1;
this->a = new double[n1+1];
}

DT(const DT &d);

friend ostream& operator<< (ostream& o0s,const DT &d);
friend istream& operator>> (istream& is,DT &d);

},
DT::DT(const DT &d)
{
this->n = d.n;

this->a = new double[d.n+1];
for (int i=0;i<=d.n;++i)
this->a[i] = d.a[i];

}

ostreamé& operator<< (ostreamé& o0s,const DT &d)

{

0s << " - Cac he so (tu ao): ";

P

174
US << Ul << ;

return os;
}
istream& operator>> (istream& is,DT &d)

{
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cout <<" - Bac da thuc: " ;
cin>>d.n;

d.a = new double[d.n+1];

cout << "Nhap cac he so da thuc:\n" ;
for (int i=0 ; i<=d.n ; ++1)

{

cout <<"Heso bac " <<i<<"=";

is>>d.a[i] ;

¥

return is;

void main()

DT d;
clrscr();

cout <<"\nNhap da thuc d " ; cin >> d;

DT u(d);
cout << "\nDa thucd " << d;
cout << "\nDathucu" << u;

cout <<"\nNhap da thuc d " ; cin >> d;

cout << "\nDathucd " << d;
cout << "\nDathucu" << u;

cout <<"\nNhap da thuc u " ; cin >> u;

cout << "\nDa thucd " << d;
cout <<"\nDathucu" << u:;
getch();

§ 5. Ham huy (Destructor)
5.1. Cong dung cia ham huy

Ham huy 1a mdt ham thanh vién cua 16p (phuong thic) co chuc
nang nguoc voi ham tao. Ham huy duge goi trude khi giai phong
(x04 bd) mot ddi tuong dé thuc hién mot sd cong viée co tinh “don
dep” trudc khi ddi twong duge huy bo, vi du nhu giai phong mot
vung nhé ma dbi tuong dang quan 1y, xoa dbi twong khoi man hinh
néu nhu né dang hién thi, .

Viéc huy bo mot dbi tuong thuong xay ra trong 2 trudng hop sau:

+ Trong cac toan tir va cac ham giai phong by nhd, nhu delete,
free,...

+ Giai phong céac bién, mang cuc bd khi thoat khoi ham, phuong
thtrc.

5.2. Ham huy mac dinh

Néu trong 16p khong dinh nghia ham huy, thi mdt ham huy mic
dinh khong lam gi ca dugc phat sinh. D61 voi nhiéu 16p thi ham huy
mac dinh la du, va khong can dua vao mgt ham huy maoi.

5.3. Quy tiic viét ham huy
M3di 16p chi ¢6 mot ham huy viét theo cac quy tic sau:

+ Kiéu ciua ham: Ham huy ciing gibng nhur ham tao 14 ham khong
c6 kiéu, khong c6 gia tri tra ve.

+ Tén ham: Tén cia ham huy gdm mot dau nga (dimg trudc) va

176
~Tén_16p

+ Pdi: Ham huy khong c6 doi
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sau:
class DT
{
private:
int n; // Bac da thuc
double *a; // Tro toi vung nho chua cac he so da thuc
/l a0, al,...
public:
~DT()
{
this->n=0;
delete this->a;
}
};

5.4. Vai tro cia ham huy trong lop DT

5.4.1. Khiém khuyét ciia chwong trinh trong §3
_ Chuong trinh trong §3 dinh nghia 16p DT (da thirc) kha day du

gom:

+ Cac ham tao

+ Cac ham toan tir nhap >>, Xuét <<

+ Cac ham toan tir thuc hién cac phép tinh + - *

Tuy nhién Vﬁn‘cbn thiéu ham huy dé giai phong ving nhé ma dbi
tuong kieu DT (can huy) dang quan 1y.

Chiing ta hiy phan tich cac khiém khuyét ctia chuong trinh nay:

+ Khi churong trinh goi téi mdt phuong thirc toan tir dé thuc hién
cac phép tinh cong, trir, nhan da thirc, thi mot doi twong trung gian

trung gian) quan ly.

+ Khi thyc hién xong phép tinh s& ra khoi phuong thirc. Dbi
tuong trung gian bi xo4, tuy nhién chi vang nh¢ cia cac thude tinh
ctia ddi tuong nay duoc giai phong Con ving nhé (chtra cac hé sé
ctia da thirc) ma dbi tuong trung gian dang quan ly thi khong hé bi
giai phong. Nhu vay s ving nhé bi chiém dung vo ich sé tang Ién.

5.4.2. Cach khic phuc

Nhuoc djém trén dé& dang khic phuc bang cach dua vao 16p DT
ham huy viét trong 5.3 (muc trén).

5.5. L6ép hinh tron dd hoa
Chuong trinh dudi day gom:
Lop HT (hinh tron) voi cac thuoc tinh:
intr; // Ban kinh
int m ; / Mau hinh tron
int xhien,yhien; // Vi tri hién thi hinh tron trén man hinh
char *pht; // Con tré tro to1 vung nhé chira anh hinh tron
int hienmh;  // Trang thai hién (hienmh=1), an (hienmh=0)
Cdc phuwong thuec:
+ Ham tao khong déi
HT();
thuc hién viéc gan gid tri br:ing 0 cho cac thudc tinh cua 16p.
+ Ham tao c6 dbi
HT(int rl,int m1=15);
thuc hién cac viéc:
-Géan rlchor, mlchom
- Cép phat bd nhé cho pht

178



Simpg ﬁ:?nﬁl'fﬂ?rge and Split Unregistered Version - http://www.simpopdf.com
~HT();

thuc hién cac viéc:
- Xo4 hinh tron khéi man hinh (néu dang hién thi)
- Giai phong b nhd da cap cho pht
+ Phuong thirc
void hien(int x, int y);
c6 nhiém vu hién thi hinh tron tai (x,y)
+ Phuong thuce
void an();
c6 nhi¢m vy lam an hinh tron
Cac ham doc lap:
void ktdh(); //Khdi tao dd hoa
void ve_bau_troi(); / V& bau troi day sao
void ht di _dong_xuong(); / V€ mot cap 2 hinh tron di
// chuyén xudng
void ht di dong len();// V& mdt cap 2 hinh tron di
// chuyén 1én trén

No6i dung chuong trinh 1a tao ra cac chuyén dong xudng va lén
cua cac hinh tron.

/ICT4_09.CPP

// Lop do hoa

/[ Ham huy

/I Trong ham huy co the goi PT khac
#include <conio.h>

#include <iostream.h>

#include <math.h>

#include <stdlib.h>

#include <graphics.h>
#include <dos.h>
void ktdh();
void ve_bau_troi();
void ht_di_dong_xuong();
void ht_di_dong_len();
int xmax,ymax;
class HT
{
private:
intr,m;
int xhien,yhien;
char *pht;
int hienmh;
public:
HT();
HT(int rl,int m1=15);
~HT();
void hien(int X, int y);
void an();
b
HT:: HT()
{
r=m=hienmh=0;
xhien=yhien=0;
pht=NULL,;
}
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s {
180 181
xhien=x; yhien=y;

ey o ey tHEVI I vy
1

xhien=yhien=

putimage(x,y,pht, XOR_PUT);
if (r<0) r=0; }
if (r==0) }
{ void HT::an()
pht=NULL; {
} if (hienmh) // dang hien
else {
{ hienmh=0;
int size; char *pmh; putimage(xhien,yhien,pht, XOR_PUT);
size = imagesize(0,0,r+r,r+r); }
pmh = new char[size]; }
getimage(0,0,r+r,r+r,pmh); HT::~HT()
setcolor(m); {
circle(r,r,r); an();
setfillstyle(1,m); if (pht!=NULL)
floodfill(r,r,m); {
pht = new char[size]; delete pht;
getimage(0,0,r+r,r+r,pht); pht=NULL;
putimage(0,0,pmh,COPY_PUT); }
delete pmh; }
pmh=NULL; void ktdh()
} {
} int mh=0,mode=0;
void HT::hien(int x, int y) initgraph(&mh, &mode,"");

{ xmax = getmaxx();
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) h.hien(340,340);
u.hien(380,340);

182 183
{ i
for (int i=0;i<2000;++i) h.an();
putpixel(random(xmax), random(ymax), 1+random(15)); ”-aT‘O?
h.hien(x,x);
} delay(200);
void ht_di_dong_xuong() u.hien(x+40,x);
{ delay(200);
HT h(50,4); }
HT u(60,15); }
h.hien(0,0); void main()
u.hien(40,0); {
for (int x=0;x<=340;x+=10) ktdh();
{ ve_bau_troi();
h.an(); ht_di_dong_xuong();
u.an(); ht_di_dong_len();
h.hien(x,x); getch();
delay(200); closegraph();
u.hien(x+40,x); }
delay(200); Cac nhan xét:
} 1. Trong than ham huy goi t&1 phuong thirc an().
¥ 2. Piéu gi xay ra khi bo di ham huy:
void ht_di_dong_len() + Khi goi ham ht_di_dong_xuong() thi c6 2 d6i tuong lgiéu HT
{ duoc tao ra. Trong than ham sir dung céc doi tugng nay dé vé céc

HT h(50.4): hinh tron di chuyén xuéng. Khi thoat khoi ham thi 2 ddi twong (tao
(50.4); ra ¢ trén) duogc giai phong. Vung nhd cua cac thude tinh cua ching
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gidi phéng va anh ctia 2 hinh tron (¢ phia dudi man hinh) van khong
duoc cat di.

+ Picu tuong tu xay ra sau khi ra khoi ham ht_di_dong_len() :
vung nh¢ cap phat cho thude tinh pht chwa duge giai phong va anh
cua 2 hinh tron (& phia trén man hinh) van khong duoc thu don.
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8 6. T'oan tw gan
6.1. Toan tir gan mac dinh
Toan tir gan (cho 16p) 1a mot truong hop déc biét so voi cac toan

tr khac. Néu trong 16p chua dinh nghia mét phuong thirc toan tir gan
thi Trinh bién dich s§ phat sinh mdt todn tir gan mac dinh dé thuc
hién cau lénh gan 2 d6i tuong cua 16p, vi du:

HT h1, h2(100,6);

hl=h2; // Gan h2 cho hl

Toan tr gan mac dinh s& s€ sao chép dbi twong ngudn (h2) vao
doi tuong dich (h1) theo tung bit mot.

Trong da sd cac trudong hop khi 16p khong c6 cac thanh phan con
tré hay tham chiéu thi toan tir gan mic dinh 1a du dung va khéng can
dinh nghia mot phwong thirc toan tir gan cho 16p. Nhung dbi véi cac
16p c6 thudc tinh con tré nhu 16p DT (da thuce), 16p HT (hinh tron)
thi toan tor gdn mac dinh khong thich hop va viéc xay dung toén tu
gan 14 can thiét.

6.2. Cach viét toan tir gan

Ciing giéng nhu cac phuong thirc khac, phuong thirc toan tir gan
ding ddi con tré this dé biéu thi ddi twong dich va dung mot ddi
tuong minh dé biéu thi ddi twong ngudn. Vi trong than cia toan tir
gan khong nén lam viéc v6i ban sao cua ddi tugng ngudn, ma phai
lam viéc truc tiép voi ddi twong ngudn, nén kiéu ddi twong minh
nhét thiét phai 1a kiéu tham chiéu d6i tugng.

Phuong thirc toan tir gan c¢6 thé co hodc khong co gia tri tra ve.
Néu khong co gia tri trd vé (kieu void), thi khi viét chuong trinh
khong dugc phép viét cau Iénh gan lién ti€p nhicu doi tuong, nhu:

u=v=k=h;

Néu phuong thirc toan tr gan tra vé tham chiéu cua ddi tuong
nguon, thi c6 thé dung toan tir gan thé thuc hién cac phép gan lién

. <A L.
iAo 1tA L AN 4L
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viuu uul vUl 1Up 111 (uoulg 1gye tuoug), CU WIC Xdy Juullg wvall tu
.
gan nhu sau:

void HT::operator=(const HT &h)
{
r=hr;m=hm;
xhien = yhien = 0;
hienmh =0 ;
if (h.pht==NULL)
pht = NULL;
else
{
int size;
size = imagesize(0,0,r+r,r+r);
pht = new char[size];
memcpy(pht,h.pht,size);
}
}
Vi toan tur gan nay, chi cho phép gan d6i tuong ngudn cho mot
doi tuong dich.
Nhu vay céu Iénh sau 1a sai:
HT u,v, h;
u=v=h;
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nguon nhu sau:
const HT & HT::operator=(const HT &h)
{
r=hr;m=hm;
xhien = yhien = 0;
hienmh =0 ;
if (h.pht==NULL)
pht = NULL;

Alaa
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v

int size;
size = imagesize(0,0,r+r,r+r);
pht = new char|[size];
memcpy(pht,h.pht,size);

}

return h ;

}
Véi toan tir gan moi nay, ta co thé viét cau 1énh dé gan dbi tuong
nguodn cho nhiéu doi tuwong dich. Nhu vay cac cau Iénh sau la dugc:
HT u,v, h;
u=v=h;

6.3. Toan tir gan va ham tao sao chép

+ Toén tir gan khong tao ra dbi twong mai, chi thuc hién phép gan
gilra 2 doi1 twong da ton tai.

+ Ham tao sao chép dugc dung dé tao mot dbi tuong mdi va gan
ndi dung ciia mdt doi tugng da ton tai cho doi tugng mdi vira tao.

+ Néu d3 xay dung toan tir gan ma lai ding ham tao sao chép mic
dinh thi chua du, vi viéc khdi gan trong cau Iénh khai bao s€ khong
€01 to1 toan tir gdn ma lai goi téi ham tao sao chép.

+ Nhu vay dbi véi 16p co thudc tinh con trd, thi ngoai ham tao,
can xay dyng thém:

- Ham huy
- Ham tao sao chép
- Phuong thure todn tur gan
Chu y: Khong phai moi cAu 1énh chira ¢6 dau = déu goi dén toan
tir gdn. Can phan biét 3 truong hop:
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HT *h=new HT(50,6); // goi dén ham tao c6 doi

2. Cau 1énh khai bao va khoi gan (dung ddu =) s& goi dén ham tao
sao chép, vi du:

HT k=*h;  // goi dén ham tao sao chep
3. Cau lénh gan s& goi dén toan tir gan, vi du:

HT u;

u=*h; // goi dén phuong thirc toan tir gan

6.4. Vi du minh hoa

Chuong trinh dudi day dinh nghia 16p HT (hinh tron) va minh
hoa:

+ Ham tao va ham huy

+ Phuong thirc toan tir gan c6 kiéu tham chiéu

+ Ham tao sao chép

+ Céch dung con tro this trong ham tao sao chép

+ Cach dung contro _new_handler dé kiém tra viéc cap phat
b nho.
//CT4_10.CPP
// Lop do hoa
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// toan tu gan - tra ve tham chieu
// Ham tao sao chep

/I Trong ham huy co the goi PT khac
#include <conio.h>

#include <iostream.h>

#include <stdlib.h>

#include <graphics.h>

#include <new.h>

#include <mem.h>

static void kiem_tra_bo_nho() ;
void ktdh();

int xmax,ymax;

LI R D e A
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i

outtextxy(1,1,"LOI BO NHO");
getch();
closegraph();
exit(1);
}
class HT
{
private:
intr,m;
int xhien,yhien;
char *pht;
int hienmbh;
public:

HT();
HT(int r1,int m1=15);
HT(const HT &h);

~HT();
void hien(int x, int y);
void an();
const HT &operator=(const HT &h);
b
const HT & HT::operator=(const HT &h)
{

I/ outtextxy(1,1,"Gan"); getch();
r=hr;m=hm;
xhien = yhien = 0;

[ DL I ~ .

I LPHE==INULL)

pht = NULL;
else
{
int size;

size = imagesize(0,0,r+r,r+r);
pht = new char[size];
memcpy(pht,h.pht,size);

¥

return h;
}
HT::HT(const HT &h)
{

189
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*this = h; getimage(0,0,r+r,r+r,pht);
} putimage(0,0,pmh,COPY_PUT);
HT:: HT() delete pmh;
{ pmh=NULL,;
r=m=hienmh=0; y }
xhien=yhien=0;
pht=NULL; void HT::hien(int x, int y)
} {
if (pht!=NULL && !'hienmh) // chua hien
HT::HT(int rl,int m1) {
{ hienmh=1;
r=rl; m=ml; hienmh=0; xhien=x; yhien=y;
xhien=yhien=0; putimage(x,y,pht, XOR_PUT);
if (r<0) r=0; }
if (r==0) }
I P B B Ly A N
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T T i
} if (hienmh) // dang hien
else {
{ hienmh=0;

int size; char *pmh;

ti hien,yhien,pht, XOR_PUT);
size = imagesize(0,0,r+r,r+r); putimage(xhien, yhien,p - )

pmh = new char[size]; }
getimage(0,0,r+r,r+r,pmh); ¥
setcolor(m); HT::~HT()
circle(r,r,n; {
setfillstyle(1,m); an();

floodfill(r,r,m); if (pht!=NULL)
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delete pht;
pht=NULL;
}
}
void ktdh()
{
int mh=0,mode=0;
initgraph(&mh,&mode,");
xmax = getmaxx();
ymax = getmaxy();
}
void main()
{
_new_handler = kiem_tra_bo_nho ;
ktdh();
HT *h=new HT(50,6); // goi ham tao c6 ddi

h_~hian/1NN 20N\-
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axa I 11, SV UL tuy DUv Vv

k.hien(200,200);

HT t,v,u;

t=v=u=%*h; //goitodntlr gin
u.hien(300,200);

v.hien(400,200);

t.hien(500,200);

getch();

closegraph();

}

6.5. Vai tro cua phwong thirc toan tir gan

Chuong trinh trén s& v& 5 hinh tron trén man hinh. Diéu gi s& xay
ra néu bo di phuong thirc toan tur gan va ham tao sao chép?

+ Néu bo ca hai, thi chi xuat hién mot hinh tron tai vi tri
(100,200).

+ Néu bo toan tir gan (giit ham tao sao chép) thi chi xuat hién 2
hinh tron tai cac vi tri (100,200) va (200,200).

+ Néu bo ham tao sao chép (giir toan tir gan) thi xuat hién 4 hinh
tron.

§ 7. Phéan loai phwong thirc, phwong thirc inline
7.1. Phan loai cac phwong thire
C6 thé chia phuong thirc thanh cac nhom:
1. Cac phuong thirc thong thuong
2. Céac phuong thirc dung dé xay dung va huy bo dbi twong gdm:
+ Ham tao khong ddi,

+ Ham tao co doi

193
+ Ham huy

3. Cac phuong thirc toan tu

7.2. Con tro this

Moi phuong thirc déu diing con tré this nhu dbi thir nhat (d6i an).
Ngoai ra trong phuong thirc c6 thé dua vao cac doi tuong minh dugce
khai bdo nhu doi ciia ham.

+ Vi cac phuong thirc thong thuong, thi ddi an biéu thi dbi tuong
chu thé trong 161 goi phuong thirc.
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thanh.

+ Véi cac ham huy, thi d6i 4n biéu thi dbi tuong sip bi huy bo.

+ Vi cac phuong thirc toan tir, thi ddi an biéu thi toan hang ddi
tuong thir nhat.

7.3. Phwong thirc inline.

C6 2 cach dé bién dich phuong thirc theo kiéu inline:

Céch 1: Xay dung phuong thirc bén trong dinh nghia 16p.

Céch 2: Thém tur khoa inline vao dinh nghia phuong thirc (bén
ngoai dinh nghia 16p).

Chu ¥ 1a chi cac phuong thire ngin khong chia cac cu 1énh phire
tap (nhu chu trinh, goto, switch, d¢ quy) méi c6 thé tro thanh inline.
Néu c6 y dinh bién dich theo ki€u inline cac phuong thirc chira cac
cau Iénh phtrc tap noi trén, thi Trinh bién dich s€ bao 161.

Trong chuong trinh dudi day, tat ca cac phuong thic cua 16p PS
(phan s6) déu 1a phuong thic inline

/ICT4_11.CPP

/I Lop PS

/' Inline

#include <conio.h>
#include <iostream.h>

rlacs PS
194

private:
intt,m;

public:
PS()

{
t=0;m=1,

¥
PS(int t1, int ml);
void nhap();
void in();
PS operator*=(PS p2)
{
t*=p2.t;
m*=p2.m;
return *this;
¥
b
inline PS::PS(int t1, int m1)
{
t=t1;
m=m1,
¥
inline void PS::nhap()

{

cout << "\nNhap tu va mau: " ;
cin>>t>>m;

}

{

cout <<"\nPS =" <<t <<"/" << m;
¥

void main()

{
PS q,p,s(3,5);

195
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p.nhap();
s.in();
p.in();

q:

p*=s,

p.in();
g-in();
getch();

§ 8. Ham tao va ddi twong thanh phan

8.1. L6p bao, 16p thanh phén

Mot 16p c6 thudc tinh 1a d6i twong cua 16p khac goi 1a 16p bao, vi

du:

class A

{

private:

};

int a, b;

class B

196

private:
double x, Y, z;

class C

{

private:
int m, n;
A u;

B pa;

};
Trong vi du trén thi:
C 1a 16p bao
A, B 14 cac 16p thanh phan (cta C)

8.2. Ham tao cua lép bao

+ Chu y la trong cac phuong thirc cua l6p bao khong cho phep
truy nhép truc tiép dén cac thudc tinh cua cac ddi tuong cua cac 16p
thanh phan.

+ Vi vay, khi xdy dung ham tao cua lop bao, phai su dung céc
ham tao cta 16p thanh phin dé khéi gin cho cac ddi tuong thanh
phan cta 16p bao.

Vi du khi xay dung ham tao cuia lop C, can dung cac ham tao cua
16p A dé khoi gan cho ddi twong thanh phin u va dung cac ham tao
cta 16p B dé khai gan cho cac doi twong thanh phan p, q

3 2
Q2 MNMAnh Adina ham tan atia 1d4n thanh nhin A8 vAv diwna ham

+ De dung ham tao (cua l6p thanh phan) khoi gan cho dbi tuong
thanh phan cia 16p bao, ta sir dung miu:

tén_d6i_tugng(danh sach gia tri)

+ Céc mau trén can viét bén ngoai than ham tao, ngay sau dong
dau tién. N61 mot cach cu thé hon, ham tao sé c6 dang:
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tén_doi_tuwong( danh sach gia tri)
{
// Cac cau 1énh trong than ham tao
}

Chu ¥ 1a cac dau ngodc sau tén déNi tuwong luén ludén phai co, ngay
ca khi danh sach gia tri bén trong 1a rong.

+ Danh sach gi trj ldy tir danh sach doi. Dya vao danh sach gia
tri, Trinh bién dich s€ biét can dﬁpg ham tao nao dé khoi ge,’m cho doi
tuong. Néu danh sach gia tri 1a rong thi ham tao khong doi s€ dugc
su dung.

+ Cac ddi tuong mudn khoi gan bang ham tao khong d6i co thé
bo qua, khong can phai liét ké trong ham tao. No1 cach khac: Cac doi
tuong khong duoc liét k& trén dong dau ham tao cua lop bao, déu
duoc khoi gan bang ham tao khong doi cua 16p thanh phan.

Vi du:

class A

{
private:
int a, b;
public:
AQ
{
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}
A(int al, int bl)

{
a=al;b=>b1;

}

class B

{

private:
double x,v, z;
public:
B0
{
Xx=y=2=0.0;
by
B(double x1, double y1)
{
x=x1; y=vy1;,z=0.0;
¥
B(double x1, double y1, double z1)
{
x=Xx1; y=vyl,z=121;
}

};
199

{

private:
int m, n;
A uV;
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public:

C(int ml, int nl,int al, int bl, double x1, double y1,
double x2, double y2, double z2) : u(), v(al,bl),
q(x1,yl1), r(x2,y2,z2)

{
m=ml;n=nl;
}
b
Trong ham tao néi trén cia 16p C, thi cac d6i tugng thanh phan
duoc khoi gan nhu sau:

u duoc khoi gan bang ham tao khong dbi ciia 16p A
v duoc khoi gan bang ham tao 2 d6i cta 16p A
q duoc khoi gan bang ham tao 2 dbi cua 16p B
r dugc khoi gan bang ham tao 3 d6i cua 16p B
p (khong c6 mat) duge khai gan bang ham tao khong d6i cua 16p B

8.4. Sir dung cac phwong thirc ciia 16p thanh phin

Maic du 16p bao c6 cac thanh phan dbi tuong, nhung trong 16p bao
lai khong dugc phép truy nhap dén cac thudc tinh cia cac ddi tuong
nay. Vi vay giai phap thong thuong la:

~+ Trong cac 16p thanh phan, xdy dung sin cac phuong thirc dé co
thé 1ay ra cac thudc tinh cta 16p.

+ Trong 16p bao dung cac phuong thirc cua 16p thanh ,thn de
nhan céc thudc tinh cua cic doi tugng thanh vién can dung dén.

o o= o~
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Iial UllL[Ullg Ul auoul u'ay i 11ogd Cdl Juicu Jda nvi uvily vau
muc tren.

Vidu 1:

Trong vi du nay xét 2 16p:
DIEM (DPiém) va DT (Poan thing)
L6p DIEM 1a 16p thanh phan cia 16p DT
/ICT4_12.CPP
// Thuoc tinh doi tuong
#include <conio.h>
#include <iostream.h>
class DIEM
{
private:
int x,y;
public:
DIEM()
{
x=y=0;
}
DIEM(int x1, int y1)
{
X=X1; y=y1;
}
void in()

{

COUt<<"("<<X<<","<<y<<")";

}

class DT
{

private:

201
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int m;
public:
DT() : d1(), d2()
{
m=0;

ky

DT(int ml,int x1, int y1, int x2, int y2) : d1(x1,yl),

d2(x2,y2)
{
m=m1,
}
DT(int m1,DIEM t1, DIEM t2)
{
m=m1;
dl=t1;
d2 =t2;
}
void in()
{
cout << "\n Diem dau : "; d1.in();
cout << "\n Diem cuoi: "; d2.in();
cout <<"\n Mau : " <<m;

}
3
void main()
202

DT u, v(1,100,100,200,200), s(2,DIEM(300,300),
DIEM(400,400)) ;

clrscr();

u.in();

v.in();

s.in();

getch();

¥

Vidu 2:
Trong vi du nay xét 3 16p:

Diem (Diém)

DTron (Duodng tron)

HTron (Hinh tron)
L6p DTron c6 mdt 16p thanh phan 1a 16p Diem.
L6p HTron c6 2 16p thanh phan 1a 16p DTron va 16p Diem.
Trong 16p DTron dua vao phuong thuc vé duong tron.
Trong 16p HTron dua vao phuong thirc v& va t6 mau hinh tron.
Khi xay dung phuong thirc cua 16p bao can str dung cac phuong

thire cua 16p thanh phan.

//ICT4_13.CPP
/l Thuoc tinh doi tuong
#include <conio.h>
#include <iostream.h>
#include <graphics.h>
class Diem

{

private:

203
puoic:
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{
X:y:O;
}
Diem(int x1, int y1)
{
x=x1; y=y1;
}
int getx()
{
return Xx;
}
int gety()
{
return y;
}
s
class DTron // Duong tron
{
private:
Diemt ; // tam
int r;
int m;
public:
DTron()
{
r=m=0;

k
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DTron(int x1,int y1,int r1,int m1): t(x1,y1)
{
m=m1; r=rl;
¥

int mau()

{

return m;

}

void ve()

{

setcolor(m);
circle(t.getx(),t.gety(),r);
}

class HTron

private:

DTron dt;
Diem d;
int m;

public:

HTron()
{

m=0;
}
HTron(int x1, int y1, int rl, int m1,
int x, int'y, int mt): dt(x1,y1,r1,ml), d(x,y)

m = mt;

205
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void ve()
{
dt.ve();
setfillstyle(1,m);
floodfill(d.getx(),d.gety(),dt.mau());
}
};
void main()
{
int mh=0, mode=0;
initgraph(&mh,&mode,");
setbkcolor(1);
DTron dt(100,100,80,6);
HTron ht(300,300,150,15,300,300,4);
dt.ve();
ht.ve();
getch();
closegraph();

§ 9. Cac thanh phén tinh
9.1. Thanh phén di liéu tinh
+ Thanh phan dir liéu duoc khai bao bang tir khoa static goi la
tinh, vi du:
class A
{ N
private: ‘
static int ts; // Thanh phan tinh
int  x;

},
206

ldl l1gdy Ca Kl 1Up viud CU 11191 Uul tuvllyg 11av cd.
+ Thanh phan tinh 13 chung cho ca 16p, n6 khong phai la riéng cua
moi doi tugng. Vi du xét 2 doi tuong:
A U,V ;// Khaibao 2 dbi tuong
thi giita cdc thanh phan x va ts c6 su khac nhau nhu sau:
u.x va v.x ¢0 2 vung nhd khac nhau
uts va v.ts chila mot, chung cing biéu thi mot ving nhé
thanh phan ts ton tai ngay khi u va v chua khai bao
+ Dé biéu thi thanh phan tinh, ta c6 thé dung tén 16p, vi du: Doi
v6i ts thi 3 cach viét sau la tuong duong:
Ats u.ts AR
+ Khai bao va khoi gan gid tri cho thanh phan tinh

Thanh phan tinh s& dugc cip phat bo nhd va khéi gan gia tri ban
dau bang mot cau Iénh khai bao dat sau dinh nghia 16p (bén ngoai
cac ham, ké ca ham main), theo cac mau:

int A::ts ; // Khoi gan cho ts gia tri 0
int A::ts = 1234; // Khoi gan cho ts gia tri 1234

Ch y: Khi chua khai béo thi thanh phan tinh chua ton tai. Vi du
x€t chuong trinh sau:

#include <conio.h>
#include <iostream.h>
class HDBH // Hoa don ban hang
{
private:
char *tenhang ; // Tén hang
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static int tshd ; // Tong sb hoa don
static double tstienban ; // Tong sd tién ban
public:
static void in()
{
cout <<"\n" << tshd;
cout <<"\n" << tstienban;

}

}s

void main()

{
HDBH::in();
getch();

}

Céc thanh phan tinh tshd va tstienban chua khai bao, nén chua ton
tai. Vi vay cac cau Iénh in gia tri cdc thanh phan nay trong phuong
thic in 1a l~<h6ng logic. Khi dich chuong trinh, s€ nhan dugc cac
thong bao 161 (tai phuong thirc in) nhu sau:

Undefined symbol HDBH::tshd in module ...
Undefined symbol HDBH::tstienban in module ...

C6 thé sira chuong trinh trén bang cach dua vao cac lénh khai bao
cac thanh phan tinh tshd va tstienban nhu sau:

/ICT4_14.CPP

// thanh phan tinh

/I Lop HDBH (hoa don ban hang)
#include <conio.h>

#include <iostream.h>

class HDBH
{
private:
int shd ;

rhar *tanhann -
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static int tshd ;
static double tstienban ;
public:
static void in()
{
cout <<"\n" << tshd;
cout <<"\n" << tstienban;

}
}
int HDBH::tshd=5;
double HDBH::tstienban=20000.0;
void main()
{
HDBH::in();
getch();
}

9.2. Khi nao cin sir dung cac thanh phan dir li¢u tinh

Xét mot vi du vé quan 1y cac hoa don ban hang. Mdi hoa don co:
Tén hang, so tién ban. RO rang cac thudc tinh noi trén la riéng cla
moi hod don. Mat khac néu chung ta quan tdm dén tong s6 hod don
da ban, tong so tién da ban, thi cac thong tin nay la chung. Vi vay khi



qimRe BRTMEIIRaRd SR

phan dir lidu la:
tenhang (tén hang)
tienban (tién ban)
tshd (tong sd hoa don)
tstienban (tong sd tién ban)

Céac thudc tinh tenhang va tienban 1a riéng ciia mdi hoa don, nén
chung dugc chon 1a céc thudc tinh thong thuong. Con cac thudc tinh
tshd va tstienban la chung cho ca 16p nén chung dugc chon 1a cac
thudc tinh tinh.

9.3. Phwong thirc tinh
+ C6 2 cach viét phuong thuc tinh:
Cach 1: Dung tir khoa static dat truée dinh nghia phuong thue

viét bén trong dinh nghia 16p (nhu phuong thuc in() vi du cudi cia
muc 9.1).

Céch 2: Néu phuong thirc xay dung bén ngoai dinh nghia 16p, thi
dung tur khoa static dat trude khai bao phuong thirc bén trong dinh
nghia 16p. Chu y khong cho phép dung tur khoa static dat trude dinh
nghia phuong thuc viét bén ngoai dinh nghia 16p.

+ Phuong thie tinh la chung cho ca 16p, n6 khong 1¢ thude vao
mdt doi tugng cu theé, no ton tai ngay khi 16p chua c6 d6i tuong nao
(xem vi du trong muc 9.1).

+ Lo1 goi phuong thtrc tinh:

C6 thé xuat phat tir mot ddi twong nao d6 (nhu van dung khi goi
cac phuong thirc khac)

C6 thé dung tén 16p

Vi du xét 16p HDBH trong muc 9.1 va xét cac cau lénh:

HDBH u,v;

Khi d6 dé goi phuong thirc tinh in() c6 thé dung mdt trong céc

1&énh sau:
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u.in();
v.in();
HDBH::in();

+ Vi phuong thire tinh la doc 1ap voi cac doi twong, nén khong thé
dung phuong thuc tinh dé xa 1y dir li¢u cua cac doi tuong chu the
trong 101 goi phuong thirc tinh. No6i cach khac khong cho phép truy
nhap to1 cac thudce tinh (tru thude tinh tinh) trong than phuong thue
tinh. Diéu do6 cling dong nghia voi viéc khong cho phép dung con trd

210
Vi du néu 13p phuong thuce tinh in() dé in cac thugc tinh cua 16p
HDBH nhu sau:

class HDBH
{
private:
int shd ;
char *tenhang ;
double tienban ;
static int tshd ;
static double tstienban ;
public:
static void in()
{
cout <<"\n" << tshd;
cout <<"\n" << tstienban;
cout <<"\n" << tenhang;
cout <<"\n" << tienban;

}
};
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nhdp dén cac thudc tinh tenhang va tlenban

9.4. Vi du minh hoa viéc dung phwong thirc tinh

Xét bai toan quan ly hoa don ban hang. Mdi hoa don c6 2 dit liéu
1a tén hang va tién ban. Str dung ham tao dé tao ra cac hoa don, dung
ham huy dé bo di (loai di) cac hoa don khong can Iuu trir, dung mot
phuong thic dé stra chira ndi dung hoa don (nhép lai tién ban). Van
dé dat ra 1a sau mot sd thao tac: Tao, stra va huy hoa don thi tong s6
hoa don con lai 1 bao nhiéu va tong sd tién trén cac hod don con lai
la bao nhiéu?

Chuong trinh dudi ddy nham dap Gng yéu cau dit ra.
/ICT4_14.CPP
// thanh phan tinh
/I Lop HDBH (hoa don ban hang)
#include <conio.h>
#include <iostream.h>
class HDBH
{
private:
char *tenhang ;
double tienban ;
static int tshd ;
static double tstienban ;
public:
HDBH(char *tenhang1=NULL,double tienban1=0.0)
{
tienban=tienbani;
tenhang=tenhang1l,;
++tshd;
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tstienban += tienban;
}
~HDBH()

{
--tshd;

tstienban -= tienban;

}

vnid <naf):

b A S AV |

}

int HDBH::tshd=0;
double HDBH::tstienban=0;
void HDBH::in()

{

cout <<"\n\nTong so hoa don: " << tshd;
cout <<"\nTong so tien: " << tstienban;

}

void HDBH::sua()

{

cout << "\n\nTen hang: " << tenhang;
cout << "\nTien ban : " << tienban;
tstienban -= tienban;

cout << "\nSua tien ban thanh : "

cin >> tienban;

tstienban += tienban;

¥

void main()
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HDBH *h1 = new HDBH("Xi mang",2000);
HDBH *h2 = new HDBH("Sat thep",3000);
HDBH *h3 = new HDBH("Ti vi",4000);

Cau 1énh khai bdo mang s€ goi t6i ham tao khong ddi dé tao cac
phan tir mang. Trong vi du trén, ham tao duoc goi 30 lan dé tao 30
phan to mang doi tuong.

10.2. Khai bao va khéi gan

clrscr(); bé khai bao mang va khoi gan gia tri cho céc phan tir mang dbi
HDBH::in(); tuong, can dung cac ham tao c6 doi theo mau sau:
getch(); Tén 16p tén mang[kich co] = { Tén lop(cac tham sod), ...,
delete hi; Tén_16p(cac tham s0) } ;
HDBH::in(); Vi du gia str 16p DIEM da dinh nghia:
getch(); 214
h2->sua(); {
HDBH::in(); private:
getch(); intx, y;
delete h3; public:
HDBH::in(); DIEM()
getch(); {
} x=y=0;
¥
§ 10. Mang dbi twong DIEM(int x1, int y1)
10.1. Kh:’;li bao 7 ’ ’ {x:xl' y=yi:
C6 thé dung tén 16p dé khai bdo mang doi twgng (giong nhu khai ’ ’

bao mang int, float, char, ...) theo mau: }

Tén l6p tén mang[kich cd]; void nhapsl();
Vi dy gid sir da dinh nghfa 16p DIEM (Diém), khi d6 c6 thé khai void ve_doan_thang(DIEM d2, int mau) ;
b4o cac mang doi tugng DIEM nhu sau: j2

DIEM a[10], b[20] ;
y nghia: a la mang kiéu DIEM gom 10 phan tir
b 12 mang kiéu DIEM gom 20 phan tir

Khi d6 cac cau lénh khai bao dudi ddy déu dung:
DIEM d[5] = {DIEM(1,1),DIEM(200,200)};
DIEM u[] = {DIEM(1,1),DIEM(200,200)};
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1a Cua cacTignn nay
Chu 1énh d4u goi t6i ham tao 2 1an dé khoi gan cho d[1], d[2] va
goi t61 ham tao khong dbi 3 1an dé tao cac phan tir d[3], d[4] va d[5].

Cau lénh sau goi t6i ham tao 2 lan dé khéi gan cho u[1], u[2].
Mang u s€ gom 2 phan tu.

10.3. Biéu thi thanh phan ciia phan tir ming

Dé biéu thi thudc tinh ciia phan tir mang d6i tuong, ta viét nhu
sau:
Tén mang[chi s6] . Tén_thudc_tinh
Pé thuc hién phuong thirc ddi voi phan tir mang ta viét nhu sau:
Tén_mang[chi s6] . Tén phuong_thirc(danh sach tham sd) ;
Vi du dé vé& doan thiang ndi diém d[1] véi d[2] theo mau do, ta co
thé dung phuong thirc ve doan thang nhu sau:

d[1].ve_doan thang(d[2], 4);// Thuc hién phuong thirc dbi véi
d[1]

10.4. Vi du

Chuong trinh dudi day dua vao 16p TS (thi sinh) va xét bai toan:
Nhap mot danh sach thi sinh, sap x€p danh sach theo thir ty gidm cua
tong diém. Chuong trinh minh hoa:

+ Céach dung mang ddi tuong.
+ Vai tro con tro this (trong phuong thirc hv(hoan vi)) .
+ Céac ham tao, ham huy.

+ Vai tro clia toan tir gan (néu sir dung phép gan mic dinh chuong
trinh s€ cho két qua sai).

/ICT4_15.CPP

// mang doi tuong

/I 'Lop TS (thi sinh)

/I Chu y vai tro cua toan tu gan
#include <conio.h>

#include <iostream.h>
#include <string.h>

class TS
{
private:
char *ht;
double td;
public:
TS()
{
ht = nawr rharl2N1-
216
}
~TS()
{
delete ht;
}
const TS &operator=(const TS &ts2)
{

this->td = ts2.td;
strcpy(this->ht,ts2.ht);
return ts2;
}
void nhap(int i);
void in();
double gettd()
{
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} cout <<"\n Danh sach nhap vao:";
void hv(TS &ts2) for (i=1; i<= n; ++i)
ts[i].in();
{ for (i=1; i<n; ++i)
TS1g; for (j=i+1 ; j<=n; ++j)
tg = *this ; if (ts[i].gettd() < ts[j].gettd())
*this = ts2 ; ts[i].hv(ts[i]);
ts2 = tg; cout <<"\n\n Danh sach sau khi sap xep:";
’ for (i=1; i<= n; ++i)
) } ts[i].in();
’ getch();
void TS::in() 1
{
cout << "\nHo ten: " << ht <<" Tong diem: " << td; 218
} 8 11. cap phat bo nho cho doi twong
void TS::nhap(int i) 11.1. Céch cap phat by nhé cho ddi tu’o’ng
{ C6 thé dung new va tén 16p dé cap phat mdt vung nhd cho mot

hoac médt day cac di tuong. BO nhd cap phat dugce quan 1y boi mot

cout << "\nNhap thi sinh " <<i;
P con tro kiéu dbi twong. Vi du sau khi d dinh nghia 16p DIEM nhu

cout << "\nHo ten: * ; cin >> ht; trong muc trén, ta co thé thuc hién cac 1énh cép phat bd nhd nhu sau:
cout << "Tong diem: " ; cin >> td; . 1N
int n = 10;
} DIEM *p, *q, *r;
void main() p =new DIEM ; // Cap phat bd nhé cho mot ddi tugng

{ q = new DIEM[n] ; //Cip phat bd nh& cho n dbi tuong
TS ts[100]; r = new DIEM(200,100); // Cép phét bo nhé va khéi gan cho
intn, 1, J; // mot ddi tugng
clrscr(); ]
cout << "\n So thi sinh: " : 11.2. Lam viéc véi doi tugng thong qua con tré
cin>>n; + Gia str con tro p tré téi viing nhd cia mot ddi twong nao d6. Khi

for (i=1; i<= n; ++i) do:
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ctia dbi twong, ta dung mau viét sau:
p ->tén_thanh phan
- Pé biéu thi d6i tuong, ta dung mau viét sau:
*p
+ Gid stir con trd q tré toi dia chi dau vung nhd cua mot day doi
tuong. Khi doé:

- P¢é biéu thi mot thanh phan (thudc tinh hodc phuong thirc)
ctia ddi tugng thi i, ta ding mot trong cac mau viét sau:

q[i].tén_thanh phan
(q+i)-> tén_thanh phan
- Pé biéu thi dbi tuong tht i, ta dung mot trong cac mau viét
sau:

qfi]
*(q+i)

11.3. Bai toan sap xép thi sinh

Trong muc 10.4. d3 sir dung mang d6i tuong dé giai quyét bai
toan: Nhap mot danh sach thi sinh, sa“ip Xép danh sach theo thir tu
giam cia tong diém. Du6i day s& dua ra phuong an méi bang cich
ding con trd va cip phat bd nhé cho cac ddi twong. Chuong trinh chi
thay d6i ham main() nhu sau:

void main()
{
TS *ts;
intn, i, j;
clrscr();
cout << "\n So thisinh: " ;
cin>>n;
ts = new TS[n+1];

for (i=1; i<= n; ++i)

ts[i].nhap(i);
cout <<"\n Danh sach nhap vao:";
for (i=1; i<= n; ++i)

ts[i].in();
for (i=1; i<n; ++i)

for (j=i+1; j<=n; ++j)

if (ts[i].gettd() < ts[j].gettd())
ts[i].hv(ts[j]);

cout <<™\n\n Danh sach sau khi sap xep:";
for (i=1; i<= n; ++i)

ts[i].in();
getch();

¥

Nhén xét: Sy khac bi€t gitta ham main méi va ham main trong
220

11.4. Danh sich méc nédi

'Chuong trinh duéi day dinh nghia 16p tu tro TS (16p c6 thude tinh
kiéu *TS). Lop ndy dugc ding dé to chic danh siach méc ndi.
Chuong trmh nhap mot danh sach thi sinh va chuaﬁ trong mot danh
sach moc noi. Sau d6 duyét trén danh sich nay d€ in céc thi sinh
tring tuyén. So voi 16p TS néu trong muc 10.4, 16p TS ¢ day c6 mot
s0 diém khéc nhu sau:

+ Thém thudc tinh:

TS *dc; // Dung dé chira dia chi ciia mot ddi twong kiéu TS

+ Thém cac phuong thirc:

void setdc(TS *dcl) ; // Gan dcl cho thudc tinh dc
TS *getdc() ; // Nhan gid tri cia dc



stra la:
int nhap(int 1);

Phuong thire tra vé 1 néu ho tén nhap vao khéc tréng, tra vé 0 néu

trai lai.

+ B0 di cac phuong thirc khong dung dén nhu: Toan tir gan, hoan

V1.
/ICT4_16.CPP
// Danh sach méc ndi
/l Lop TS (thi sinh)
#include <conio.h>
#include <iostream.h>
#include <string.h>
#include <ctype.h>
#include <stdio.h>

class TS
{
private:
char *ht;
double td;
TS *dc;
public:
TS()
{
ht = new char[20];
td=0;
dc=NULL;
}
~TS()
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{
delete ht; dc=NULL ;

¥
int nhap(int i);
void in();
double gettd()
{

return td;

}
void setdc(TS *dcl)

{
dc=dc1;

¥
TS *getdc()

{

return dc;

}
}

LA N
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cout << "\nHo ten: " << ht <<" Tong diem: " << td;
}
int TS::nhap(int i)
{
cout << "\nNhap thisinh " <<i;
cout << "\nHo ten (Bim Enter dé két thuc nhap): " ;
fflush(stdin);
gets(ht);
if (ht[0]==0) return O;
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dc=NULL;
return 1;
}
void main()
{
int i=0;
TS *pdau,*p,*q;
pdau=NULL;
clrscr();
while(1)
{
g=new TS;
++i;
if (g->nhap(i)==0)
{
delete q; break;

}
if (pdau==NULL)
pdau =p =q;
else
{
p->setdc(q) ;
p=aq
}
}
/*In*/
double diemchuan;

cout << "\nDiem chuan: "

cin >> diemchuan;
cout <<"\nDanh sach trung tuyen:" ;
p=pdau;
while (p!=NULL)
{
if (p->gettd()>=diemchuan)
p->in();
p = p->getdc();
}
getch();

}

§ 12. P6i twong hang, phwong thirc hing
+ Ciing giéng nhu cac phan tir dir liéu khac, mot dbi tuong co thé
duoc khai bao 1a hang bang cach dung tir khod const. Vi du:
class DIEM
{
private:
int x,y;
int m;
224
DIEVI()

{
X=y=m= 0;
}
DIEM(int x1, int y1, int m1=15)
{
x=x1; y=yl; m=mi,

¥
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s
const DIEM d = DIEM(200,100); // Khai bdo ddi tuong hang
_+ Khi khai bao can st dung cac ham tao dé khoi gan gia tri cho

doi tuong hang. Gia tri khdi tao c6 thé 1a cac hang, cac bién, cac bicu
thirc va cac ham, vi du:

int x0=100, y0=50; m0 =4;

const DIEM d5 = DIEM(x0 + getmaxx()/2, yO + getmaxy()/2,

mO0);

+ Cac phuong thirc c6 thé; st dung cho cac q& tuong héng la ham
tao va ham huy. V€ ly thuyét cac doi tuong hang khong thé bi thay
do1, ma chi dugc tao ra hoac huy bo di.

Khi ding mdt phuong thirc cho ddi twong hang, thi CTBD
(Chuong trinh bién dich) s€ canh bao (warning):

Non-const function called for const object

Tuy nhién, chuong trinh EXE yﬁn duoc tao Vét~ khi thuc hi@n
chuong trinh, thi n6i dung cac doi twong hang van bi thay doi
Chuong trinh dudi day s€ minh hoa di€u nay. Chuong trinh dua vao
16p PS (phan s0). Phuong thirc toan tir ++ van c6 thé lam thay do1
doi tuwong hang (mac du khi bién dich c6 3 canh bao).

//ICT4_19.CPP

// doi tuong const

/I Lop PS (phan so)

#include <conio.h>

#include <iostream.h>

#include <string.h>

#include <math.h>

class PS

{

private:

int t,m;
public:
PS()
{
t=m=0;
¥
PS(int t1, int m1)
{
t=tl; m=mi;
¥
PS operator++()
{
t+=m;
return *this ;
¥
void in()
{
cout << "\nPS="<<t<<"" << m;
¥
void nhap()
{

cout << "\n Nhap tu va mau: " ;
cin>>t>>m;
226
¥
void main()
{
int t1=-3, m1=5;
const PS p = PS(abs(t1)+2,m1+2); // Khai bao dbi tuong hing
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p.in();

++p;

p.in();

getch();
}

+ Phuwong thirc const

Dé bién mot phuong thirc thanh const ta chi viéc viét thém tir
khoda const vao sau dong dau cua phuong thue.

Chu y: Néu phuong thic duoc khai bao bén trong va dinh nghia
bén ngoai 10p, thi tir khoa const can dugc bd sung ca trong khai béo
va dinh nghia phuong thirc.

Trong than phuong thic const khong cho phép lam thay doi cac
thudc tinh cua 16p. Vi vy viéc dung phuong thirc const cho cac d6i
tuwong hang s& dam bao giit nguyén ndi dung cia cac d6i twong hing.

Puong nhién cic phuong thirc const van dung duoc cho cac ddi
tuong khac.

Vi du sau vé 16p PS (phan sd) minh hoa viéc dung phuong thirc
const.

// Bbi twong const

/I Phuong thire const
I/l Lop PS (phan so)
#include <conio.h>
#include <iostream.h>
#include <string.h>
#include <math.h>
class PS

{

private:

int t,m;
public:
PS()
{
t=m=0;
¥
PS(int t1, int m1)
{
t=tl; m=mi;
}
PS operator++()
{
t+=m;

return *this ;
}
void in() const ;
void nhap()
{
cout << "\n Nhap tu va mau: " ;
cin>>t>>m;

}
}

228
i

cout <<"™\nPS="<<t<<"/" << m;
¥

void main()
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int t1=-3, m1=5;
const PS p = PS(abs(t1)+2,m1+2); friend class B ; // Lop B 1a ban cua A
PS q; friend class C ; // Lop C la ban cua A
clrscr();
q.nhap(); h
p.in(); class B
g.in(); {
getch();
} friend class A ; // Lép A la ban cua B
friend class C ; // Lop C la ban ctia B
§ 13. Ham ban, 16p ban
13.1. Ham ban (xem muc 86, chuong 3) cua mot 16p, tuy khong 3
phai la phuong thirc cua 16p, nhung c6 thé truy nhap dén cac thanh class C
phan riéng (private) cta 16p. Mot ham c6 thé 1a ban caa nhiéu 16p. {

13.2. Néu 16p A dwoc khai bao 1a ban cia 16p B thi tit ca cac

phuong thirc ciia A déu co thé truy nhap ‘dé'n cac thanh phan riéng friend class B ; // Lop B 1a ban ctia C
cua 16p B. Mot 16p c6 thé 1a ban cua nhi€u 16p khac. Cling c6 thé
khai bao A la ban cua B va B la ban cua A. }

13.4. Vidu
Chuong trinh dudi day co 2 16p:

13.3. Cach khai bao 16p ban
Giasuco 3 16p A, Bva C. Dé khai bao 16p nay 1a ban cia 16p kia,
ta viét theo mau sau:

// Khai bo trude cac 16p MT (ma trén vudng)

class A; VT (véc to)
class B - Lop MT la ban cia VT va 16p VT la ban cia MT. Trong chuong
class C; 230 )

2 phuong thirc nhap():

// Pinh nghia céc 16p

nhdp ma tran
class A

nhap véc to
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in ma tran

uong thuc

in véc to
4 phuong thure tich():

tich ma tran véi ma tran, két qua 1a ma tran

tich ma tran véi véc to, két qua 1a véc to
tich véc to véi ma tran, két qua 1a véc to
tich véc to véi véc to, két qua 1a sb thuc
Noi dung chuong trinh la:
+ Nhap cac ma tran A, B, C
+ Nhap céac véc to
+ Tinhtich D =AB
+ Tinh tich u = Dy
+ Tinh tich v=xC
+ Tinh tich s=wu
/ICT4_17.CPP
// Lop ban
/[ Lop MT , lop VT
#include <conio.h>
#include <iostream.h>
class MT;
class VT;
class MT

{
private:
double a[10][10];
int n;
public:
friend class VT;
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MT()
{
n=0;
}
void nhap();
void in();
VT tich(const VT &y);
MT tich(const MT &b) ;
¥}
class VT
{
private:
double x[10];
int n;
public:
friend class MT;
VT()
{
n=0;
}
void nhap();
void in();
VT tich(const MT &b);
double tich(const VT &y) ;
}s
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cout << "™\n Cap matran: " ;
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for (int i=1; i<=n; ++i) cout << x[i] <<™";
for (int j=1; j<=n; ++j) }
{ VT MT::tich(const VT &y)
cc_)ut << "_\nI_Dhan tuhang " <<i<<" cot"<<j<<"="; {VT 7
cin >> a[i][jl; int i,ji
k for (i=1; i<=n; ++i)
} {
void MT::in() zX[i]=0.0;
{ for (j=1; j<=n; ++j)
for (int i=1; i<=n; ++i) zX[1] += a[i][iI*y-x[l;

{ ¥
cout << "\n"; zn=n;
for (int j=1; j<=n; ++j) return z

cout << a[iJ[j] <<™""; } i
3 MT MT::tich(const MT &b)
} {
MT c;
void VT::nhap() int ij,k:
{ for (i=1; i<=n; ++i)
cout << "\n Cap vec to: " ; for (j=1; j<=n; ++j)
cin >>n; {
for (int i=1; i<=n; ++i) c.a[i][j]=0.0;

{ for (k=1; k<=n; ++k)
cout <<"\nPhantuthu"<<i<< "="; c.a[il[j] += a[i][k]*b.a[K][j];
cin >> X[i]; }

} c.n=n;

} return c;
void VT::in() }
{ \/T \/T tichlranct MT 2h)
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VT z;
int ij;
for (j=1; j<=n; ++j)
{
zX[j]=0.0;

for (i=1; i<=n; ++i)

z.x[j] += b.a[i] [jI*X[il;

}
z.n=n;
return z;
}
double VT::tich(const VT &y)
{
double tg=0.0;

for (int i=1; i<=n; ++i)
tg += x[i]*y.x[i];

return tg;

}

void main()

{
MT a,b,c;
VT Xy,
clrscr();
cout << "\nMa tran A"
a.nhap();
cout << "\nMa tran B";
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b.nhap();

cout << "\nMa tran C";
c.nhap();

cout << "\nvec to X";
x.nhap();

cout << "\nvec to Y";
y.nhap();

MT d= a.tich(b);

VT u =d.tich(y);

VT v = x.tich(c);

double s = v.tich(u);

cout << "\n\nVec to v\n";
v.in();

cout << "\n\nMa tran D";
d.in();

cout << "\n\nVec to y\n";
y.in();

cout <<"\n\nS=vDy =" << s;
getch();
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Dan xuat va thira ké

C6 2 khai niém rat quan trong da 1am nén toan bo thé manh cua
phuong phap lap trinh hudng d6i twong d6 la tinh ké thira
(inheritance) va tinh twong tng bdi (polymorphism). Tinh ké thira
cho phép cac 16p dugc xay dung trén cac 16p da cod. Trong chuong
nay sé noi vé su thira ké cta cac 10p.

§ 1. Sy din xuit va tinh thira ké
1.1. Lép co sé va l6p din xuét
Mot 16p duge xdy dyng thira ké mot 16p khac goi 1a 16p dan xuat.
Lop dung dé xay dung 16p dan xuat goi la 16p co so.
Lop nao cling c6 thé 1a mot 16p co s6. Hon thé nita, mot 16p cé
thé 1a co s¢ cho nhi€u 16p dan xuat khac nhau. Dén lugt minh, 16p

dan xuat lai co thé dung lam co s& dé xay dung cac 16p dan Xuét
khéac. Ngoai ra mot lop ¢6 thé dan xuét tir nhiéu 16p co so.

Duéi day 1a mot s6 so d6 vé quan hé dan xuét cua cac 16p:
So dd 1: Lép B dan xuat tir 16p A, 16p C din xuét tir 16p B

A

So d62: Lop A 1a co so ctia cac 16p B, Cva D

237

A
B C D

So @6 3: Lép D dan xuét tir 3 16p A, B, C

L

So db 4: Luoc d6 dan xuit tong quat

A B C
D E
F G H

Tinh thira ké: Mot 16p dan xudt ngoai cac thanh phan cua riéng
n6, n6 con duoc thira ké tat ca cac thanh phan cua cac 10p co sé co
lién quan. Vi du trong so dd 1 thi 16p C duoc thira ké cac thanh phan
ctia cac 10p B va A. Trong so d0 3 thi 16p D duoc thira ké cac thanh
phan cia cac 16p A, B va C. Trong so dd 4 thi 16p G dugc thira ké
cac thanh ph'?ln cuacaclop D, E, A, Bva C.

1.2. Cach xiy dung I6p din xuat

Gia su da dinh nghia cac 16p A va B. Dé xay dung 16p C dan xuét
tir A va B, ta viét nhu sau:

class C : public A, public B
{
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// Khai bao cac thudc tinh

16p dan xuét.

public: Vidu:
/I Cac phuong thirc class A
b {
) private:
1.3. Thira ke private va public inta b.c:
Trong vi du trén, 16p C thira ké public cac 16p A va B. Néu thay public:
tir khoa public bang private, thi su thtra ke 1a private. '
~ChU y: Néu bo qua khong dung tir khod thi hiéu 1a private, vi du _
néu dinh nghia: 3
class C : public A, B Class B
{ {
private: private:
J/ Khai bio cdc thude tinh double a, b, x;
oublic: public:
/I Céac phuong thuc )
b ' ' class C : public A, B
thi A 1a 16p co s& public cia C, con B 1a 16p co sé private cua C. {
Theo kiéu thira ké public thi tat ca cac thanh phlﬁn public cua lop private:
co s¢ cling la cac thanh phan public cua 16p dan xuat. char. xg
Theo kiéu thira ké private thi tat ca cac thanh pl}ﬁn public cua 16p int b - B
co s0O s€ tro thanh cac thanh phan private cua 16p dan xuat. tI)T '
public:
1.4. Thira ké cic thanh phén dit li¢u (thudc tinh)
Céc thudc tinh cta 16p co s& duoc thira ké trong 16p dan xuat. };

Nhu vay tap thudc tinh cua 16p din xuét s& g@)mz cac thudc tinh méi

Cha y: Cho phép dat trung tén thudc tinh trong cac 16p co so va

Khi d6 16p C s€ c6 cac thudc tinh:
A:a, A:b, Aic (kiéu int) - thira ké tir A
B::a, B::b, B::x (kiéu double) - thtra ké tr B
a, x (kiéu char*) va b (kiéu int) - khai bao trong C

khai bao trong dinh nghia 16p dan xuat va cac thudc tinh cua 16p co
sO.

Tuy vay trong 16p dan xuat khong cho phép truy nhap dén cac
thudc tinh private cta 16p co sé.
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cac thudce tinh khai bao trong C. class DIEM
1.5. Thira ké phuwong thirc { 241
Trir: private:
+ Ham tao double x, y;
+ Ham huy public:
+ Toan tur gan DIEM()
cac phuong thie (public) khac cua 16p co s6 dugce thura ké trong 16p {
dan xuat. x =y =0.0;
Vi du: Trong chuong trinh dudi day: }
+ Pau tién dinh nghia 16p DIEM c6: DIEM(double x1, double y1)
Céc thugc tinh x, y {
Hai ham tao x=x1;y=yl,
Phuong thire in() }
+ Sau d6 xay dung 16p HINH_TRON dan xuét tir I6p DIEM, dua void in()
thém: {
Thudc tinh r cout << "\nx="<< x << " y="<<y;
Hai ham tao }
Phuong thirc getR Y
Chuy cach dung ham tao cua l6p co s¢ (16p DIEM) dé xay dung class HINH_TRON : public DIEM
ham tao cta 16p dan xuét.
+ Trong ham main: {private:
Khai b4o doi tugng h kiéu HINH TRON double r:
Str dung phuong thirc in() d()i, v6i h (su thira ké) public:
Str dung phuong thure getR doi voi h HINH_TRON()
//ICT5-01 {
I/l Lop co so r=0.0;

#include <conio.h> }
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double r1): DIEM(x1,y1)

r=rl;
}
double getR()

{

returnr;
}
Y
void main()
{

HINH_TRON h(2.5,3.5,8);
clrscr();
cout << "\nHinh tron co tam: ";
h.in();
cout << "\nCo ban kinh=" << h.getR();
getch();

¥

1.6. Lép co so va ddi twong thanh phin

Lép co so thuong duoc xtr 1y gibng nhu mot thanh phan kiéu ddi
tugng cua 16p dan xuét. Vi du chuong trinh trong 1.5 ¢6 thé thay
bang modt chuong trinh khic trong d6 thay viéc ding 16p co so
DIEM bang mot thanh phan kiéu DIEM trong 16p HINH_TRON.

Chuong trinh méi c6 thé viét nhu sau:
//ICT5-02
/I Lop co doi tuong thanh phan
#include <conio.h>

#include <iostream.h>

class DIEM
{
private:
double x, y;
public:
DIEM()
{
x =y =0.0;
¥
DIEM (double x1, double y1)
{
X=x1;y=yl;
¥
void in()
{

}

cout <<M\nx="<<x<<" y="<<y;,

}

class HINH_TRON

{

private:

DI

EMd;

double r;
public:

HI
{

¥

NH_TRON() : d()

r=0.0;
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{
r=ri,

k
void in()

{
d.in():

}
double getR()

{

returnr;

}
Y
void main()
{
HINH_TRON h(2.5,3.5,8);
clrscr();
cout << "\nHinh tron co tam: "
h.in();
cout << "\nCo ban kinh=" << h.getR();
getch();

§ 2. Ham tao, ham huy dbi voi tinh thira ké

2.1. L6p din xuét khong thira ké cac ham tao, ham huy, toan tir
gan cua cac 1op co so

2.2. Cach xdy dung ham tao ciia 16p din xuit

phan dit liéu) cua 16p.

+ C6 thé phan thudc tinh 1am 3 loai Gng voi 3 cach khoi gan khac
nhau:

1. Cac thudc tinh mdi khai bao trong lc'yp’dr?ln’ xudt. Trong céc
phuong thirc cua 16p dan xuat ¢ thé truy xuat dén cac thudc tinh
nay. Vi vay chiing thuong dugc khéi gan bang cac cau 1€nh gan viét
trong than ham tao. 245

2. Céac thanh phan kiéu d6i tugng. Trong lop dan xuat khong cho
phép truy nhap dén cac thudc tinh cta cac 601 tuong nay. Vi vay dé
khoi gan cho cac d6i tuong thanh phan cin dung ham tao cua 16p
twong ng. Diéu ndy da trinh bay trong muc §8 chuong 4.

3. Cac thudc tinh thira ké tir cac 16p co s6. Trong 16p dan xut
khong dugc phep truy nhdp dén cac thudc tinh nay. Vi vay dé khoi
gan cho cac thudc tinh noi trén, can sir dung ham tao cta lop co so.
Cach thic cting giong nhu khoi gan cho cac doi tuong thanh phan,
chi khac nhau & cho: Pé khoi gan cho cac doi tuong thanh phan ta
dung tén doi twong thanh phan, con d€ khoi gan cho cac thudc tinh
thira ké tir cac 16p co sé ta dung tén 16p co so:

Tén_ddi twong thanh phan(danh sach gia tri)
Tén 16p co so(danh sach gia tri)

Danh sach gia tri liy tir cac ddi cua ham tao cua 16p dan xuét

dang xay dung

(xem vi du muc 2.4 va 86, vidu 1)

2.3. Ham huy

Khi mot dbi twong ctia 16p dan xuat duoc giai phong (bi huy), thi
cac do6i tuong thanh phan va cac d6i tuong thira ké tir cac 16p co s
cling bi gidi phong theo. Do d6 cac ham huy tuong tng s€ dugc goi
dén.

Nhu vay khi xdy dung ham huy cua 16p din xuit, ching ta chi
can quan tim dén cac thugc tinh (khong phai la d01 tuong) khai bao
thém trong 16p dan xudt ma thoi. Ta khong can dé y dén cac dbi
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2.4. Vidu xét cac lop
+ Lép NGUOI gom:
- Cac thudc tinh
char *ht ; // Ho tén
intns;
- Hai ham tao, phuong thtrc in() va ham huy
+ Lép MON_HOC gdm:
- Cac thuoc tinh
char *monhoc ; // Tén mdn hoc
int st ; // S6 tiét
- Hai ham tao, phuong thirc in() va ham huy
+ Lop GIAO_VIEN :
- K& thira tir 16p NGUOI
- Pua thém cac thudc tinh
char *bomon ;  // BO mon cong tac
MON_HOC mh ; // Mo6n hoc dang day
- Hai ham tao , phuong thure in() va ham huy

NEE
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Hay dé y cach xay dung cac ham tao, ham huy cua lop dan xuét
GIAO_ VIEN. Trong 16p GIAO_VIEN c6 thé goi té1 2 phuong thirc

in():

GIAO VIEN::in() //Bugc xay dung trong 16p GIAO_VIEN

NGUOI::in() // Thira ké tir 16p NGUOI

Hay chu y cach goi t61 2 phuong thie in() trong chuong trinh

duoi day.
//ICT5-03
/I Ham tao cua lop dan suat

#include <conio.h>
#include <iostream.h>
#include <string.h>
class MON_HOC

{

private:
char *monhoc;
int st;
public:
MON_HOC()

{

}

MON_HOC(char *monhocl, int st1)

{

}

monhoc=NULL;

st=

int n = strlen(monhocl);

monhoc = new char[n+1];
strcpy(monhoc,monhocl);
st=

0;

stl;

~ MON_HOC()

{

¥

if (monhoc!=NULL)

{

¥

delete monhoc;

st=0;
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{

cout << "\nTen mon: " << monhoc << " so tiet: " << st;

}
i
class NGUOI
{

private:
char *ht;
int ns;
public:
NGUOI()

{
ht=NULL;

ns=0;
}
NGUOI(char *htl, int ns1)
{
int n = strlen(htl);
ht = new char[n+1];
strepy(ht,htl);
ns=nsl;
}
~NGUOI()
{
if (ht!'=NULL)
{
delete ht;
ns=0;

}

}

void in()

{

cout <<"\nHo ten : " << ht << " nam sinh: " << ns;

}

class GIAO_VIEN : public NGUOI

249

private:

char *bomon;
MON_HOC mh;

public:

GIAO_VIEN():mh(),NGUOI()//Su dung ham tao khong doi

{
bomon=NULL;

}
GIAO_VIEN(char *htl, int nsl, char *monhocl,int stl,

char *bomonl ):
NGUOI(ht1,ns1),mh(monhocl, st1)
{
int n = strlen(bomonl);
bomon = new char[n+1];
strcpy(bomon,bomonl);

}
~GIAO_VIEN()

{
if (bomon!=NULL)

delete bomon;
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void in()
{
// Su dung phuong thuc in
NGUOI::in();
cout << "\n Cong tac tai bo mon: " << bomon;
mh.in();
}
j
void main()
{
clrscr();
GIAO_VIEN g1; /I Goi toi cac ham tao khong doi
GIAO_VIEN *g2;

//Goi toi cac ham tao co doi

g2 = new GIAO_VIEN("PHAM VAN AT", 1945, "CNPM",
60, "TIN HOC");

g2->in();

/*

co the viet

g2->GIAO_VIEN::in();

*/

g2->NGUOI::in();

getch();

delete g2; // Goi toi cac ham huy

getch();

§ 3. Pham vi truy nhap dén cAc thanh phan  ciia 16p co sé

3.1. Céc tir khoa quy dinh pham vi truy nhip cia 16p co sé

+ Mic du 16p dan xuat dugc thira ké tat ca cac thanh phﬁr} cua lop
co s0, nhung trong 16p dan xuat khong thé truy nhap toi tat ca cac
thanh phan nay. Giai phap thuong dung la st dung cac phuong thuc
cua 16p cd s¢ de truy nhap dén céc thude tinh cua chinh 16p co so do.
Ciing c6 the st dung céc giai phap khac dudi day.

+ Céc thanh p}lﬁn private cua 16p cé s& khong cho phép truy nhép
trong l6p dan xuat.

+ Céc thanh phn public cta 16p co s6 ¢6 thé truy nhap bat ky chd
nao trong chuong trinh. Nhu vy trong cac 16p dan xuat co thé tm
nhap duoc t&i cac thanh phan nay. 251

+ Céc thanh phan khai bao 1a protected c6 pham vi truy nhap rong
hon so véi cac thanh phan private, nhung hep hon so voi cac thanh
phan public. Cac thanh phan protected cua mot 16p chi dugc mo
rong pham vi truy nhap cho cac 16p dan xuat truc tiép tu 16p nay.

3.2. Hai kiéu dén xuit

C6 2 kiéu din xuét 13 private va public, chung cho cac pham Vi
truy nhap khéac nhau téi 16p co so. Cu thé nhu sau:

+ Céc thanh phan public va protected cua 16p co so s& trd thanh
cac thanh phan public va protected cia 16p dan xuat theo ki€u public.

+ Cac thanh phan public va protected cua 16p co s¢ s€ tro thanh
cac thanh phan private ctia 16p dan xuat theo ki€u private.
Vidu:
Gid st 1op A co:
thudc tinh public al
thudc tinh protected a2
va 16p B din xut public tir A, thi A::al tré thanh public trong B,
A::a2 trg thanh protected trong B.
Do do néu ding B lam 16p c& dé xay dung 16p C. Thi trong C ¢
the truy nhap téi A::al va A::a2.
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A::a2 tro thanh private trong B, va khi d6 trong C khong dugc phép
truy nhap tdi cac thude tinh A::al va A::a2.

Dé biét tuong tan hon, chung ta hiy bién dich chuong trinh:

/ICT5-04
// Pham vi truy nhap
#include <conio.h>
#include <iostream.h>
#include <string.h>
class A
{
protected:
int al;
public:
int a2;
AQ)
{
al=a2=0;
}
A(int t1, int t2)
{
al=tl; a2=12;
}
void in()

{

cout <<al <<" "<<a2;

}
},

class B: private A

?Iusl&??h'i Qgt&:/:/g\iwvvg.simpopdf.com

protected:

int bl;

public:

}

int b2;
B0
{
b1=b2=0;
¥
B(int t1, int t2, int ul, int u2)
{

al=tl; a2=t2; bl=ul;b2=u2;

}

void in()

{

cout <<al <<" "<<a2<<" "<<hl <" "<<h2;

}

class C : public B

{

public:

CO
{
b1=b2=0;
b
C(int tl, int t2, int ul,int u2)

{
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¥
void in()
{
cout << al,
Cout <<ll Il<<a2<<ll II<<b1<<ll lI<<b2;

k
h
void main()

{
Cc(1,2,3,4);
c.in();
getch();

¥

Chlng ta s& nhan dugc 4 thong bao 16i sau trong 16p C (tai ham
tao c6 doi va phuong thuc in):

A::al is not accessible

A::a2 is not accessible

A::al is not accessible

A::a2 is not accessible

Bay gio néu stra d6i dé 16p B dan xuét public tir A thi chuong
trinh s& khong c6 101 va 1am viéce tot.

§ 4. Thira ké nhiéu mirc va sy trung tén
4.1. So' @6 xay dung cac 16p din xuit theo nhiéu mirc
Nhu d biét:
+ Khi da dinh nghia mot 16p (vi du 16p A), ta c6 thé dung nd lam
co s¢ dé xay dung l6p dan xuat (vi du B).

+ Pén luot minh, B ¢ thé dung lam co s& dé xay dung 16p dan
xuat méi (vidu C).

+ Tiép d6 lai c6 thé dung C 1am co s& dé xdy dung 16p dan xuét
mai.

+ Su tiép tuc theo cach trén 1a khong han ché.

So d trén chinh 14 sy thira ké nhiéu mirc. Ngoai ra chiing ta ciing
da biet:

+ Mot 16p c6 thé duogce din xuat tir nhiéu 16p co so.

+ Mot 16p c6 thé dung lam co s& cho nhiéu 16p.

Hinh v& duéi day 1a mot vi du vé so dd thira ké kha tong quat, thé
hién dugc cac diéu nodi trén:

A B C

/ 255

Dién giai:
L6p D dan xuét tir A va B
L6p E dén xuét tr C
Lé6p F dan xuét tr D
Lép G dan xuat tr D va E
Lop H dan xuét tir E

4.2. Sy thira ké nhiéu mic.

+ Nhur di biét: Lép dan xuét thira ké tat ca cac thanh phan (thudc
tinh va phuong thirc) cua 16p co sd, ké ca cac thanh phan ma 16p co
s& duogc thira keé.
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ung ren de X
- Lép G thira ké cac thanh phin cua cac 16p D va E
- Lop D thira ké cac thanh phan cua 16p A va B
- Lop E thira ké cac thanh phan caa 16p C

Nhu vay céac thanh phan c6 thé st trong 16p G gdom:
- Céc thanh phan khai bao trong G (cta riéng G)

- Cac thanh phan khai bao trong cac 16p D, E, A, B, C (duoc
thura ke).

4.3. Su trung tén

Nhu d3 noi trong 4.2: Trong 16p G c6 thé str dung (truc tiép hay
gian tiép) cac thanh phan cua riéng G va cac thanh phan ma n6 duoc
thtra ké tur cac 16p D, E, A, B, C. Yé&u cau vé cach dat tén ¢ day la:

+ Tén cac 16p khong dugc trung 1ap
+ Tén cac thanh phan trong mot 16p ciing khéng dugc tring Lip

+ Tén cac thanh phan trong cac 16p khac nhau c6 quyén duoc
trung lap.

Pé phan biét cac thanh phan tring tén trong 16p din xuét, can sir
dung thém tén 16p (xem vi du trong 4.4).
4.4. St dung cac thanh phén trong 16p din xuit

Nhu d3 n6i & trén: Thanh phan cta 16p dan xuat gdom:

+ Cac thanh phan khai bao trong 16p dan xuat

+ Céc thanh phan ma 16p din xudt thira ké tir cac 10p co so

Quy tac sir dung cac thanh phéan trong 16p dan xuét:

Céch 1: Dung tén 16p va tén thanh phan. Khi d¢6 Chuong trinh
dich C++ dé dang phan biét thanh phan thudc 16p nao. Vi du:

D h;// hla dbi tuong cua 16p D dan xuét tir A va B

h.D::n la thudc tinh n khai b4o trong D

h.A::n 1a thudc tinh n thira ké tir A (khai bao trong A)

h.D::nhap() la phuong thirc nhap() dinh nghia trong D

h.A::nhap() la phuong thirc nhap() dinh nghia trong A

Cach 2: Khong dung tén 16p, chi dung tén thanh phan. Khi d6
Chuong trinh dich C++ phai ty phan doan dé bi€t thanh phan do
thudc l6p nao. Cach phan doan nhu sau: Trudc tién xem thanh phan
dang xet co trung tén voi mot thanh phan nao cua ’lép dan xuat
khong? Neéu trung thi do la thanh phan cua 16p dan xuét. Néu khong
trung thi tiép tuc xét cac 16p co so theo thar tu: Cac 16p c6 quan hé
gan v6i 16p dan xudt xét trude, cc 16p quan hé xa xét sau. Hay cha y
truong hop sau: Thanh phqn dang xét c6 mat dgng thoi trong 2 16p
co 80 ¢o cung mot dang cap quan hé voi 16p dér} xuat. Gap truong
hop nay Chuong trinh dich C++ khong thé quyét dinh dugc thanh
phan nay thira ké tir 16p nao va budc phai dua ra mot thong b 257
(xem vi du dudi ddy). Cach khic phuc: Truong hop ndy phar su
dung thém tén 16p nhu trinh bay trong céch 1.
Vi du xét 16p din xudt D. Lép D ¢6 2 co s6 1a cac 16p A va B.

Gid st cac 16p A, B va D duogc dinh nghia:

class A
{
private:
int n;
float a[20];
public:
void nhap();
void xuat():
s
class B

{
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int m,n;
float a[20][20];
public:
void nhap();
void xuat():
}
class D : public A, public B
{
private:
int k;
public:
void nhap();
void xuat():

};

Hay chu y cac diém sau:

1. Dung cac phuong thirc cia cac 1op A, B dé

phuong thirc cia D

/I Xay dung phuong thirc nhap()

void D::nhap()
{

cout << “\n Nhap k : «“ ;

cin>>k ; //klathudc tinh cia D

xay dung cac

A::nhap(); // Nhép céc thugc tinh ma D thira ké tir A
B::nhap(); // Nhap cac thudc tinh ma D thira ké te B

¥

/I Xay dung phuong thire xuat()

void D::xuat()
{
cout <<“\nk = <<k;
A::xuat(); // Xuat cac thudc tinh ma D thira ké tir A
B::xuat(); // Xut cac thudc tinh ma D thira ké tir B

¥
2. Lam viéc véi cac dbi tugng cua 16p dan xuat
D h;// Khai béo h 1a d6i tuong cta 16p D
h.nhap() ; // tuong twong véi h.D::nhap();
h.A::xuat(); // In gié tri cac thudc tinh h.A::n va h.A::a
h.B::xuat(); // In gia tri cac thudc tinh h.B::m, h.B::n va h.B::a
h.D::xuat() ; // In gia tri tat ca cac thudc tinh cta h

h.xuat();  // tuong duwong vdi h.D::xuat() ;

5. Cac 16p co sé 40
98 Ciclép e R
5.1. Mgt 16p co s& xuat hién nhieu lan trong l6p dan xuat

Mot diéu hién nhién 1a khong thé khai béo 2 lan cing mot 16p
trong danh sach cua cac 16p co s¢ cho mét 16p dan xuat. Chang han
vi du sau la khong cho phép:

class B : public A, public A
{
};
Tuy nhién van c6 thé c¢6 truong hop cling mot 16p co sé duge dé

cap nhiéu hon mot lan trong cac 16p co s& trung gian cia mot 16p
dan xuat. Vi du:

#include <iostream.h>
class A

{
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int a;
}s
class B : public A
{
public:
int b;
}s
class C : public A
{
public:
int c;
}s
class D : public B, public C
{
public:
int d;
}s
void main()
{
D h;
h.d=4;// tt
h.c= 3;//tbt
hb=2;// tot
ha= 1;//16i
}
Trong vi du niy A 14 co s6 cho ca 2 16p co so tryc tiép ciia D 1a B
va C. Noi c&ch khéc c6 2 16p co s& A cho 16p D. Vi vy trong cau
1&€nh:

ha=1;
thi Chuong trinh dich C++ khong thé nhan biét dugc thudc tinh a
thira ké thong qua B hay thong qua C va no s€ dua ra thong bao 101
sau:

Member is ambiguous: ‘A::a’ and ‘A:a’

5.2. Cac lop co sé 40
‘Giéi phap cho van d¢ néi trén 1a khai bao A nhu mdt 16p co &
kiéu virtual cho ca B va C. Khi d6 B va C dugc dinh nghia nhu sau:

class B : virtual public A

{
public:
int b;
I
class C : virtual public A
{
public:
int c;
}

Cac 16p co s¢ ao (virtual) s¢ duge két hop dé tao mot 16p c~ ~*
duy nhét cho bét ky 16p nao dan xuét tir ching. Trong vi du trér 261
16p coso A (AlacosocuaBvaAlacosocuaC)se ket,hc)'p lal aé
tr¢ thanh mot 16p co s A duy nhat cho bat ky 16p dan xuat nao tir B
va C. Nhu vy bay gio D s€ chi c6 mot 16p co s& A duy nhat, do do
phép gan:

ha=1;
s& gan 1 cho thudc tinh a cta 16p co s& A duy nhit ma D ké thira.

§ 6. Mot s6 vi du vé ham tao, ham huy trong thira ké nhiéu mirc
Vi du 1. Vi du ndy minh hoa cach xay dung ham tao trong céc 16p
dan xuat. Ngoai ra con minh hoa cach dung cac phuong thirc cta cac
16p co sé trong 16p dan xuat va cach xtr 1y cac doi tuong thanh phan.
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C va c6 thanh phan 1a dbi tuong kiéu A.
[ICT5-06
/I Thua ke nhieu muc
/l Ham tao
#include <conio.h>
#include <iostream.h>
#include <string.h>
class A
{
private:
int a;
char *str ;
public:
A()
{
a=0; str=NULL,;
}
A(int al,char *strl)

{
a=al; str=strdup(strl);

}

void xuat()

{

cout << "\n" << "So nguyen lop A="<<a
<< " Chuoi lop A: " << str;

},

class B

private:
int b;
char *str ;
public:
B()
{
b=0; str=NULL;
}
B(int bl,char *strl)
{
b=b1; str=strdup(strl);
}

void xuat()

{

cout <<"™\n" << "So nguyen lopB="<<b
<<" Chuoi lop B: " << str;

s
class C : public B
{
private:
int c;
char *str ;
public:
C():B()
{
c=0; str=NULL,;

b
C(int b1,char *strb,int c1, char *strc) : B(b1,strb)

263
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c=cl,; str=strdup(strc);
}
void xuat()
{
B::xuat();
cout <<"™\n" << "So nguyenlopC="<<c¢
<" Chuoi lop C: " << str;

u.xuat();

C::xuat();

cout << "\n" << "So nguyen lop D =" <<d
<" Chuoi lop D: " << str;

}

void main()

} D h(1,"AA",2,"BB",3,"CC",4,"DD");
}; clrscr();
class D : public C cout << "™\n\n Cac thuoc tinh cua h thua ke B: " ;
{ h.B::xuat();
private: cout << "\n\n Cac thuoc tinh cua hthuake Bva C: " ;
int d; h.C::xuat();
char *str ; cout << "\n\n Cac thuoc tinh cua h thua ke B,C va khai bao
A u trong D:";
public: h.xuat();
D():C0.u() geteh();
{ ¥
d=0; str=NULL,; Vi du 2. Vi du ndy minh hoa cach xay dyng him huy tron; -
} dan xuat. Chuong trinh trong vi du nay l4y tir churong trinh cta . wu

D(int al, char *stra,int b1,char *strb,int c1, char *strc, L, sau d6 dua thém vao cic ham huy.

int d1, char *strd) : u(al,stra), C(b1,strb,c1,strc) [ICT5-07 .
{ /I Thua ke nhieu muc
d=d1; str=strdup(strd); /I Ham tao
} /I Ham huy
void xuat() #include <conio.h>

#include <iostream.h>

{
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class A
{
private:
int a;
char *str ;
public:
AQ
{
a=0; str=NULL;
}
A(int al,char *strl)
{
a=al; str=strdup(strl);
}
~A()
{
cout <<"\n Huy A"; getch();
a=0;
if (str'=NULL) delete str;
}
void xuat()
{
cout << "\n" << "So nguyen lop A="<<a
<<" Chuoi lop A: " << str;
}
s
class B
{

private:

class C : public B

int b;
char *str ;

public:

B0

{
b=0; str=NULL,;

}
B(int b1,char *strl)

{
b=b1; str=strdup(strl);

~B()
{
cout <<"\n Huy B"; getch();
b=0;
if (str'=NULL) delete str;
}

void xuat()

{

cout <<"™\n" << "So nguyen lopB="<<b
<<" Chuoi lop B: " << str;

267

private:

int c;
char *str ;

public:

C0:B0
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¢=0; str=NULL; {
} d=0; str=NULL;
C(int b1,char *strb,int c1, char *strc) : B(b1,strb) }
{ D(int a1, char *stra,int b1,char *strb,int c1, char *strc,
c=c1; str=strdup(strc); int d1, char *strd) : u(al,stra), C(b,strb,c1,strc)
} {
~C() d=d1; str=strdup(strd):;
{ ¥
cout <<"\n Huy C"; getch(); ~D()
c=0; {
if (str'=NULL) delete str; cout <<™\n Huy D"; getch();
} d=0;
void xuat() if (str'=NULL) delete str;
{ }
B::xuat(); void xuat()
cout <<"™\n" << "SonguyenlopC="<<c¢ {
. u.xuat();
<<" Chuoi lop C: " << str;
C::xuat();
} cout << "\n" << "So nguyen lop D =" << d
¥ <<" Chuoi lop D: " <<str;
class D : public C }
{ };
private: void main()
int d; {
char *str ; D *h- 269
Ay h =new D(1,"AA",2,"BB",3,"CC",4,"DD");

public: clrscr();
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h->B::xuat();
cout << "\n\n Cac thuoc tinh cua hthuake BvaC: ";
h->C::xuat();
cout << "\n\n Cac thuoc tinh cua h thua ke B,C va khai bao
trong D:";
h->xuat();
delete h; // Lan luot goi toi cac ham huy cua cac lop D, A, C, B
getch();
}

§ 7. Toan tir gan ciia 16p din xuat
7.1. Khi nao cin xdy dung toan tir gan: Khi 16p din xuit ¢ cac
thudc tinh (k€ ca thudc tinh thtra ké tir cac 16p co so) 1a con tro, thi
nhat thiét khong dugc dung toan tor gdn mac dinh, ma phai xay dung
cho 16p dan xuat mét toan tir gan.

7.2. Cach xiy dung toan tir gan cho 16p din xuit

+ Trude hét can xay dung toan tir gan cho céc 16p co s&

+ Vén dé& miu chét 1a: Khi xay dung toan tir gan cho 16p dan xuat
thi 1am thé nao dé sir dung dugc cac toan tir gan cua 16p co s¢. Cach
giai quyéet nhu sau:

- Xay dung cac phuong thirc (trong cac 10p co sd) dé nhan dugc
dia chi cia do6i tugng an cua 16p. Phuong thirc nay dugc viét don
gian theo mau:

Tén lop * get DT ()

{

return this ;

¥

- Trong thén cua toan tir gan (cho 16p dan xut), s& dung phuong
thire trén dé nhan dia chi ddi twong cia 16p co s ma 16p dan xudt
thira ké. Sau do thyc hién phép gan trén cac dbi tuong ny.

Phuong phéap néu trén co thé minh hoa mot cach hinh thirc nhu
sau: Gia st 16p B dan xuat tir A. B¢ xay dung toan tir gan cho B, thi:

1. Trong l6p A can xay dung toan tur gan va phuong thire cho dia
chi ctia ddi tugng an. Cu thé A can dugc dinh nghia nhu sau:

class A

{

A & operator=(A& h)
{

//cac cau lénh dé thuc hién gan trong A

}

// Phuong thurc nhan dia chi ddi tuong an cia A
A* get A()
{

return this;

}

I
2. Toan tir gan trong 16p B cin nhu sau:

class B : public A
{

B & operator=(B& h)

{ 271
A *ul, *u2;
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u2 = h.get_A();
*ul = *u2 ; // Str dung phép gan trong A dé gan cac
// thugc tinh ma B ké thira tir A
//Céac cau 1énh thuc hién gan céc thudc tinh riéng cua B
}
}s
7.3. Vidu
Chuong trinh du6i day minh hoa cach xay dyng toan tir gan cho

16p D ¢6 2 1op co s¢ 1a C va B (C 1a 16p co sé truc ti€p, con B 1a co
s& cua C) . Ngoai ra D con c6 mot thude tinh la d61 twong cua 16p A.

//ICT5-08
/I Thua ke nhieu muc
/l gan
#include <conio.h>
#include <stdio.h>
#include <iostream.h>
#include <string.h>
class A
{
private:
int a;
char *str ;
public:
A()
{
a=0; str=NULL,

}
A& operator=(A& h)
{
this->a = h.a;

If (this->str!=NULL) delete this->str;
this->str = strdup(h.str);
return h;

¥
void nhap()

{
cout << "\nNhap so nguyen lop A: " ; cin>>a;
if (str'=NULL) delete str;
cout << "\nNhap chuoi lop A: " ;
char tg[30];
fflush(stdin); gets(tg);
str = strdup(tg);
¥

void xuat()
{
cout << "\n" << "So nguyen lop A="<<a
<<" Chuoi lop A: " <<str;

}i
class B

{
private:
int b;
273
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public:

B()
{
b=0; str=NULL;
}
B* getB()
{

return this;

}
B& operator=(B& h)

{
this->b = h.b;
if (this->str!'=NULL) delete this->str;
this->str = strdup(h.str);
return h;

}
void nhap()

{
cout << "\nNhap so nguyen lop B: " ; cin>>b ;
if (str'=NULL) delete str;
cout << "\nNhap chuoi lop B: " ;
char tg[30];
fflush(stdin); gets(tg);
str = strdup(tg);
}

void xuat()

{

cout <<"\n" << "So nguyen lop B="<<b
<<" Chuoi lop B: " << str;

},
class C : public B
{
private:
int c;
char *str ;
public:
C():B()
{
¢=0; str=NULL;
}
C* getC()
{

return this;

}
C& operator=(C& h)

{
B *bl, *b2;
b1= this->getB();
b2= h.getB();
*bl = *b2;
this->c = h.c;
if (this->str'=NULL) delete this->str;
this->str = strdup(h.str);
return h;
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void nhap()
{

B::nhap();
cout << "\nNhap so nguyen lop C: " ; cin >>c¢;
if (str'=NULL) delete str;
cout << "\nNhap chuoi lop C: " ;
char tg[30];
fflush(stdin); gets(tg);
str = strdup(tg);

275 276

void xuat()
{
B::xuat();
cout <<"™\n" << "So nguyenlopC="<<c¢
<<" Chuoi lop C: " << str;

}s
class D : public C
{
private:
int d;
char *str ;
A u;
public:
D(O:CO,u()
{

d=0; str=NULL,;

}

D& operator=(D& h)

{
this->u = h.u;
C *cl,*c2;
cl = this->getC();
c2 = h.getC();
*cl = *c2;
this->d = h.d;
If (this->str!=NULL) delete this->str;
this->str = strdup(h.str);
return h;

}
void nhap()

{
u.nhap();
C::nhap();
cout << "\nNhap so nguyen lop D: " ; cin>>d;
if (str'=NULL) delete str;
cout << "\nNhap chuoi lop D: " ;
char tg[30];
fflush(stdin); gets(tg);
str = strdup(tg);
}

void xuat()

{

u.xuat();
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cout << "\n" << "So nguyen lop D =" <<d
<<" Chuoi lop D: " <<str;
}
¥
void main()
{
D h1,h2,h3;
clrscr();
h1.nhap();
h3=h2=h1;
cout<<"™\n\nH2:";
h2.xuat();
cout<<"\n\nH3:";
h3.xuat();
h1.nhap();
cout<<"\n\nH2:";
h2.xuat();
cout<<"\n\nH3:";
h3.xuat();
cout<<"\n\nH1:";
h1l.xuat();
getch();

§ 8. Ham tao sao chép ciia 16p din xuit

8.1. Khi nio cin xiy dung ham tao sao chép: Khi 16p dan xuét co
cac thuoc tinh (ké ca thudc tinh thira ké tir cac 16p co s6) 1a con trd,
thi nhat thiét khong dugc dung ham tao sao chép mic dinh, ma phai
xay dung cho 16p din xuat mot ham tao sao chép.

278 -ach xay dung ham tao sao chép cho l6p din xuat
+ Trudce hét can xay dyng toan tir gan cho 16p dan xuat (xem §7).
+ Sau d6 xay dung ham tao sao chép cho 16p din xuét theo mau:
Tén_16p_dAn_xuat (Tén_16p_din_xuit &h)
{
*this=h;
}

8.3. Vidu

Chuong trinh dudi day minh hoa cach xay dung ham tao sao chép
cho 16p D ¢6 2 16p co so 1a C va B (C 1a 16p co so truc tiép, con B 1a
co sd cua C) . Ngoaira D con c6 mot thude tinh 1a dbi twong cua 16p
A. Chuong trinh nay dua trén chuong trinh trong muc 7.3 véi 2 thay
doi:

+ Xay dung thém ham tao sao chép cho 16p D.

+ Thay d6i mot sb cdu 1énh trong ham main dé sir dung ham tao
sao cheép.

Dé thiy rd vai tro cia ham tao sao chép chung ta hiy so sanh két
qua nhan dugc trong 2 truong hop: Co6 ham tao sao chép va bo di
ham nay.

//ICT5-09

Il Thua ke nhieu muc

// Ham tao sao chep

#include <conio.h>

#include <stdio.h>

#include <iostream.h>
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class A

{
private:
int a;
char *str ;
public:
AQ)
{
a=0; str=NULL,;
}
A& operator=(A& h)
{
this->a = h.a;
if (this->str!'=NULL) delete this->str;
this->str = strdup(h.str);
return h;

}
void nhap()

{

cout << "\nNhap so nguyen lop A: " ;cin>>a;

if (str'=NULL) delete str;
cout << "\nNhap chuoi lop A: " ;
char tg[30];
fflush(stdin); gets(tg);
str = strdup(tg);
}

void xuat()

279

280

{

cout << "\n" << "So nguyen lop A="<<a
<<" Chuoi lop A: " <<str;

}

"'ssB

{

private:
int b;
char *str ;
public:
B()
{
b=0; str=NULL,;
}
B* getB()
{

return this;

}
B& operator=(B& h)

{
this->b = h.b;
if (this->str'=NULL) delete this->str;
this->str = strdup(h.str);
return h;

b
void nhap()

{
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if (str'=NULL) delete str;
cout << "\nNhap chuoi lop B: " ;
char tg[30];
fflush(stdin); gets(tg);
str = strdup(tg);
}

void xuat()
{
cout << "\n" << "So nguyen lop B ="<<b
<<" Chuoi lop B: " <<str;

1,
class C : public B
{
private:
int c;
char *str ;
public:
C():B()
{
c=0; str=NULL;
}
C* getC()
{

return this;

}
C& operator=(C& h)

B *bl, *b2;

b1= this->getB();
b2= h.getB();
*pl = *pb2;
this->c = h.c;

It (this->str!=NULL) delete this->str;

this->str = strdup(h.str);

return h;

void nhap()

B::nhap();

cout << "\nNhap so nguyen lop C: " ; cin>> ¢
if (str'=NULL) delete str;

cout << "\nNhap chuoi lop C: ";

char tg[30];

fflush(stdin); gets(tg);

str = strdup(tg);

void xuat()

B::xuat();
cout <<"\n" << "So nguyenlopC="<<c
<<" Chuoi lop C: " << str;
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{ u.nhap();
private: C::nhap();
int d; cout << "\nNhap so nguyen lop D: " ; cin>>d ;
char *str ; It (str'=NULL) delete str;
A U; cout << "\nNhap chuoi lop D: " ;
public: char tg[30];
D():C(),u() fflush(stdin); gets(tg);
{ str = strdup(tg);
d=0; str=NULL,; }
283 284 .
} void xuat()
D(D& h) // Ham tao sao chep {
{ u.xuat();
*this=h; C::xuat();
} cout << "\n" << "So nguyen lop D =" <<d
D& operator=(D& h) <<" Chuoi lop D: " <<str;
{ ¥
this->u = h.u; };
C *cl,*c2; void main()
cl = this->getC(); {
c2 = h.getC(); D hi,;
*cl = *c2; clrscr();
this->d = h.d; h1.nhap();
if (this->str!l=NULL) delete this->str; D h2(h1);
this->str = strdup(h.str); cout<<"\n\nH2:";
return h; h2.xuat();
} h1.nhap();

void nhap() cout<<"\n\nH2:";
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cout<<"\n\nH1:";
h1.xuat();
getch();

ks

§ 9. Phat trién, hoan thién chwong trinh
C6 thé dung tinh thira ké dé phat trién kha ning cua chuong trinh.

9.1. y twdng ciia viéc phat trién chwong trinh nhw sau: Sau khi
da xay dung duoc mot 10p, ta s& phat trién 16p nay bang cach xiy
mot 16p dan xuét trong d6 dwa thém cac thudc tinh va phuong thirc
moi. Qua trinh trén lai tiép tuc véi 16p vira nhan dugce. Ta ci-~ —°
thé xdy dung cac 16p méi ¢ thude tinh 1a ddi twong cua céc I¢
Bang cach nay, s& nhan dugc mot diy cac 16p cang ngay cang hoan
thién va c6 nhiéu kha ning hon.

9.2. Vi du vé viéc phat trién chwong trinh

Gia sir can xay dung chuong trinh v& mot sb hinh phing. Ching
ta co the phat trién chuong trinh nay nhu sau:

Dau tién dinh nghia 16p DIEM (Piém) gdm 2 thudc tinh x, y. Tir
16p DIEM xay dung 16p DUONG TRON (Puong tron) bang cach
b6 sung 2 bién nguyén 1a r (ban kinh) va md (mau dudng). Tir 16p
DUONG _TRON xdy dung 16p HINH_TRON bang cach thém vao
bién nguyém mt (mau t6). Pi theo mdt nhanh khac: Xay dung 16p
DOAN_THANG (Poan thang) gom 2 ddi tugng kiéu DIEM, va 16p
TAM_GIAC gom 3 ddi twong DIEM.

Chuong trinh du6i day cho phép v& cac duong tron, hinh tron,
doan thing va hinh tam giéc.

Chuong trinh con minh hoa cach dung con tr6 this trong 16p dan
xuét dé thyc hién cac phuong thire cua 16p co s6. Ngodi ra con minh
hoa cach dung toan tir chi s6 [] dé nhan céac toa do x, y tir cac dbi
tugng cua 16p DIEM.

// Phat trien chuong trinh
#include <conio.h>
#include <stdio.h>
#include <iostream.h>
#include <string.h>
#include <graphics.h>
class DIEM
{
private:
int x,y;
public:
DIEM()
{
x=y=0;
}
DIEM(int x1, int y1)
{
x=x1; y=y1;
}
DIEM(DIEM &d)
{
this->x= d.x;
this->y=d.y;
}
int operator[](int i)

{
if (i==1) return X;
else returny;

286
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j
class DUONG_TRON : public DIEM
{
private:
int r,md;
public:
DUONG_TRON() : DIEM()
{
r=md=0;
}
DUONG_TRON(DIEM d, int r1, int md1) : DIEM(d)
{ 287
r=rl; md=md1;
}
void ve()
{
setcolor(md);
circle ( (*this)[1],(*this)[2],r);
}
int getmd()
{
return md;
}
}s
class HINH_TRON : public DUONG_TRON
{

private:

int mt;
public:
HINH_TRON() : DUONG_TRON()
{
mt=0;

}
HINH_TRON(DIEM d, int r1, int md1, int mt1) :

DUONG_TRON(d,r1,md1)

{
mt=mt1;
}
void ve()
{

283 DUONG_TRON::ve();
setfillstyle(1,mt);
floodfill((*this)[1],(*this)[2],this->getmd());

}
},
class DOAN_THANG
{
private:
DIEM d1, d2;
int md;
public:
DOAN_THANG() : d1(), d2()
{
md=0;
}
DOAN_THANG(DIEM t1, DIEM t2, int md1)

{



Simpo PDFd\ﬂg{g;edgn:d@%bg'ﬂmg;istered Version - http://www.simpopdf.com floodfill((d1[L1]+d2[1]+d3[1])/3,(d1[2]+d2[2]+d3[2])/3,

} md);
void ve() }
{ }s
setcolor(md); void ktdh()
line(d1[1],d1[2] ,d2[1],d2[2]): {
} int mh=0,mode=0;
}; initgraph(&mh, &mode,""):;
class TAM_GIAC }
{ void main()
private: {
DIEM d1,d2,d3: tdh0:
int md, mt; JUONG_TRON dt(DIEM(100,100),80, MAGENTA):;
public: 28 2% LINH_TRON ht(DIEM(400,100),80,RED, YELLOW);
TAM_GIAC(): d1(), d2(), d3()
DOAN_THANG t(DIEM(100,100),DIEM(400,100), BLUE);
{m d=mio: TAM_GIAC tg(DIEM(250,150), DIEM(100,400),
) DIEM(400,400), CYAN, CYAN);
TAM_GIAC(DIEM t1,DIEM t2,DIEM t3,int md1,int mt1) dt.ve();
{ ht.ve();
d1=t1; d2=t2; d3 = t3; md=md1;mt=mt1; t.ve();
} tg.ve();
void ve() getch();
{ closegraph();
DOAN_THANG(d1,d2,md).ve(); }

DOAN_THANG(d1,d3,md).ve();
DOAN_THANG(d2,d3,md).ve();

setfillstyle(1,mt); § 10. B6 sung, ning cip chwong trinh
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trinh.

10.1. y twéng ciia viéc nang cap chwong trinh nhwr sau: Gia sir da
c6 mot chuong trinh hoat dong t6t. Bay gid can c6 mot sd bd sung
thay d6i khong nhiéu 1am. C6 2 giai phap: Hodc stra chita cac 10p
dang hoat dong 6n dinh, hodc xy dung mot 16p din xudt dé thuc
hién cac bd sung, sira chira trén 16p ndy. RS rang giai phap thar 2 to
ra hop 1y hon .

10.2. Vidu

Gia sit di c6 chuong trinh quan 1y gido vién gdom 3 16p
MON_HOC (Mo6n hoc), GV (Gido vién) va BM (B6 moén) :

class MON_HOC

{
private:
char tenmh[20] ; // Tén mon hoc 291
int sotiet . 1/ Sb tiét
public:
MON _HOC(); // Ham tao
const MON_HOC& operator=(const MON_HOC& m) ;
Il Géan
void nhap() ; // Nhap
void xuat() ; // Xuét
s
class GV
{
private:

char ht[25]; // Ho ten
int ns; // Nam sinh
int sm; // So mon hoc co the day

.Simpopdf.com
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MON_HOC *mbh ; //Danh sach cac mon hoc
public:
GV() ; // Ham tao
~GV() ; /Ham huy
int getsm() ; // Cho biét s6 mon (dung trong BM::sapxep)
const GV& operator=(const GV& g); // Gan (dung trong
I/ BM::sapxep)
void nhap(); // Nhap
void xuat(); // Xuét
b
class BM // Bo mon
{
private:
char tenbm[20]; // Tén bo mon
int n; // So giao vien
GV *gv; // Danh sach giao vien
public:
BM() // Ham tao
void nhap(); // Nhap
void xuat(); // Xuét
void sapxep(); // Sap xép
b
Chuong trinh cho phép:
1. Nhap danh sach gido vién ctia by mon.

2. Sap xép danh sach gido vién theo thtr ty giam ctia sO mon ma
moi gido vién cd thé gidng day.

3. In danh sach giéo vién.
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ong trh nhu sau:
/ICT5-11
/I Nang cap chuong trinh
/I CT ban dau
#include <conio.h>
#include <stdio.h>
#include <iostream.h>
#include <string.h>
class MON_HOC
{
private:
char tenmh[20];
int sotiet;
public:
MON_HOC()
{
tenmh[0]=sotiet=0;
}

const MON_HOC& operator=(const MON_HOC& m)

{
strcpy(this->tenmh, m.tenmh);
this->sotiet = m.sotiet;
return m;

}
void nhap()

{
cout << "\nTen mon hoc:";
fflush(stdin); gets(tenmh);
cout << "So tiet: " ;
cin >> sotiet;

293

}

void xuat()

{

cout << "\nTen mon hoc:" << tenmh
<<" 50 tiet: " << sotiet;

¥
};
class GV
{
private:
char ht[25]; // Ho ten
intns; // Nam sinh
int sm; // So mon hoc co the day
MON_HOC *mh ; //Danh sach cac mon hoc
public:
GV()
{
ht[0]= ns=sm=0;
mh = NULL;
}
~GV()
{

ht[0]= ns=sm=0;
if (mh) delete mh;
}
int getsm()
{
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cin >>sm;
} if (this->mh) delete this->mh;
const GV& operator=(const GV& Q); if(sm)
void nhap(); {
void xuat(); this->mh = new MON_HOC[sm+1];
} for (int i=1; i<=sm; ++i)
const GV& GV::operator=(const GV& Q) this->mh[i].nhap();
{ ¥
strcpy(this->ht,g.ht); }
this->ns=g.ns; void GV::xuat()
int n = g.sm; {
this->sm = n; cout << "\nHo ten: " << ht ;
if (this->mh) delete this->mh; cout <<"\nNam sinh: " <<ns;
if (n) cout << "\nSo mon co the giang day: " << sm;
{ if (sm)
this->mh = new MON_HOC[n+1]; { . .
for (int i=1: i<=n: ++i) 205 296 cout <<"\n Do la: ";

for (int i=1; i<=sm; ++i)

this->mh[i] = g.mh[i]; this->mh[i].xuat();

¥

}

return g; }

} class BM // Bo mon

void GV::nhap() {

{ private:
cout << "\nHo ten: " ; char tenbm([20];
fflush(stdin); gets(ht); int n; // So giao vien
cout << "Nam sinh: " ; GV *gv; // Danh sach giao vien
cin >>ns; public:

cout << "So mon co the giang day: " ; BM()
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tenbm[0] =n =0; for (int i=1; i<=n; ++i)
gv = NULL; gv[i].xuat();
} }
void nhap(); 1
void xuat(); void BM::sapxep()
void sapxep(); {
}s GV tg;
void BM::nhap() int i,j;
{ if (n)
cout << "\n\nTen bo mon: " ; for (i=1;i<n;++i)
fflush(stdin); gets(tenbm):; for (j=i+1;j<=n;++])
cout << "So giao vien: "; if (gv[i].getsm()<gvlj].getsm())
cin>>n; { N . .
if (qv) delete gv: tg=gv[il; gvlil=gv(il; gvlil=tg;
if (n) ) }
{ o
gv = new GV[n+1]; 5g7 298""'d main()
for (int i=1; i<=n; ++i) ¢
) BM b;
gVIil.nhap(); o nhan():
} b.sapxep();
¥ b.xuat();
void BM::xuat() getch();
{ }

cout << "\nBo mon: " << tenbm, Van d¢ dat ra la: Hién nay céc gido vién da bat dau huéng din

cout << "\nSo giao vien: " <<n; luan van t6t nghiép cho sinh vién. Vi vay can bo sung thong tin nay
if (n) vao phan dir liéu gido vién. De nang cap chuong trinh ching ta sé
{ dinh nghia 16p GV2 dan xuét tir 16p GV, sau d6 trong 16p BM sé&
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nhu sau:
1. B6 sung trong 16p GV phuong thirc:
GV* getGV()
{

return this;
}
Phuong thirc nay dung dé xay dung toan tir gan cho lop GV2.
2. Trong 16p BM thay GV bang GV2. Piéu nay c6 thé dat dugc
bang stra chita truc tiép hodc bang mot cau 1énh #define :
#define GV GV2
3. Dinh nghia thém 2 16p: LV (Luén van) va GV2 (Lop GV2 dan
xuat tur 16p GV) nhu sau:
class LV // Luan van

LV *lv; // Danh sach luan van
public:

GV2(); // Ham tao

~GV2() ; // Ham huy

GV2& operator=(GV2& g); // Gan

void nhap(); // Nhap

void xuat(); // Xuat

}

Chuong trinh ning cip nhu sau:
//CT5-12B

// Nang cap chuong trinh

/I CT nang cap

#include <conio.h>

{ . . #include <stdio.h>
private: #include <iostream.h>
char tenlv[30]; // Ten luan van . .
. i #include <string.h>
char tensv[25]; // Ten sinh vien
. . class MON_HOC
int nambv;  // Nam bao ve luan van
public: { _
LV() ; // Ham tao 209 a0p  Private:
const LV& operator=(const LV& 1) ; // Géan char tenmh[20];
void nhap() ; // Nhap Int sotiet;
void xuat() ; public:
} MON_HOC()
class GV2 : public GV {
{ tenmh[0]=sotiet=0;
private: }

int solv; // S6 luan vin da huéng dan

const MON_HOC& operator=(const MON_HOC& m)
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strcpy(this->tenmh, m.tenmh);
this->sotiet = m.sotiet;
return m;

}
void nhap()

{
cout << "\nTen mon hoc:";
fflush(stdin); gets(tenmh);
cout << "So tiet: " ;
cin >> sotiet;

}

void xuat()

{

cout << "\nTen mon hoc:" << tenmh
<< " so tiet: " << sotiet;

};
// Bo sung phuong thuc getGV cho lop GV
// dung de xay dung toan tu gan cho lop GV2

GV()

{
ht[0]=ns=sm=0;
mh = NULL,;

¥

~GV()
{

ht[0]= ns=sm=0;
if (mh) delete mh;
by
// Bo sung phuong thuc getGV
GV* getGV()
{
return this;
¥
int getsm()
{

return sm;

}

const GV& operator=(const GV& g);

ey void nhap();
I azs void xuat();
private: 301 302 &
char. {251/ Ho ten const GV& GV::operator=(const GV& Q)
intns; // Namsinh { his->ht. a.ht):
int sm; // So mon hoc co the day str_cpy(t fs->h.g.f):
MON_HOC *mh ; //Danh sach cac mon hoc this->ns=g.ns;
int n=g.sm;

public:
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if (this->mh) delete this->mh;
if (n)
{
this->mh = new MON_HOC[n+1];
for (int i=1; i<=n; ++i)
this->mh[i] = g.mh[i];
}

return g;

¥
void GV::nhap()

{
cout << "\nHo ten: ";
fflush(stdin); gets(ht);
cout << "Nam sinh: " ;
cin >> ns;
cout << "So mon co the giang day: " ;
cin >>sm;
if (this->mh) delete this->mh;
if (sm)
{
this->mh = new MON_HOC[sm+1];
for (int i=1; i<=sm; ++i)
this->mh[i].nhap();
}

}
void GV::xuat()

303

cout <<"\nHo ten: " << ht ;

cout << "\nNam sinh: " << ns ;

cout << "\nSo mon co the giang day: " << sm;
if (sm)

{

cout <<™n Do la: ™,
for (int i=1; i<=sm; ++i)
this->mh[i].xuat();

}

// Bo sung cac lop LV va GV2
class LV // Luan van

private:
char tenlv[30]; // Ten luan van
char tensv[25]; // Ten sinh vien
int nambv;  // Nam bao ve luan van
public:
LV()
{
tenlv[0]=tensv[0] = nambv = 0;
}
const LV & operator=(const LV& [)
{
strcpy(this->tenlv, l.tenlv);
strcpy(this->tensv,l.tensv);
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return [;

}
void nhap()

{
cout << "\nTen luan van:";
fflush(stdin); gets(tenlv);
cout << "Ten sinh vien:";
fflush(stdin); gets(tensv);
cout << "Nam bao ve: " ;
cin >> nambv ;

¥

void xuat()
cout << "\nTen lan van:" << tenlv
<< " Sinhvien: " << tensv
<<" Nam bao ve: " << nambv;

}
s
class GV2 : public GV
{
private:
int solv;
LV *lv;
public:
GV2():GV()
{

305
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solv=0;
Iv = NULL;
}
~GV2()

{
if (solv) delete lv;
}
GV2& operator=(GV2& Q);
void nhap();
void xuat();
};
GV2& GV2::.operator=(GV2& Q)
{
GV *g1, *g2;
gl = this->getGV();
92 = 9.9etGV();
9l ="g2;
int n = g.solv;
this->solv = n;
if (this->1v) delete this->lv;
if (n)
{
this->lv = new LV[n+1];
for (int i=1; i<=n; ++i)
this->Iv[i] = g.IV[i];
}

return g;
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void GV2::nhap()
{
GV::nhap();
cout << "So luan van da huong dan: " ;
cin >> solv;
if (this->Iv) delete this->lv;
if (solv)
{
this->lv = new LV[solv+1];
for (int i=1; i<=solv; ++i)
this->Iv[i].nhap();
}
}
void GV2::xuat()

{
GV::xuat();
cout << "\nSo luan van da huong dan: " << solv;
if (solv)
{
cout <<"\n Do la: ";
for (int i=1; i<=solv; ++i)
this->Iv[i].xuat();
}

}
/I Sua lop BM: thay GV bang GV2
#define GV GV2

307
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class BM // Bo mon

{

private:

char tenbm[20];
int n; // So giao vien
GV *gv; // Danh sach giao vien

public:

}

BM()
{
tenbm[0] =n =0;
gv = NULL;
}
void nhap();
void xuat();
void sapxep();

void BM::nhap()

{

cout << "\n\nTen bo mon: "

fflush(stdin); gets(tenbm);
cout << "So giao vien: ";
cin>>n;

if (gv) delete gv;

if (n)

{

¥

gv = new GV[n+1];
for (int i=1; i<=n; ++i)
gv[i].nhap();
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void BM::xuat()
{
cout << "\nBo mon: " << tenbm;
cout << "\nSo giao vien: " << n;
if (n)
{
cout << "\n Danh sach giao vien cua bo mon:";
for (int i=1; i<=n; ++i)
gv[i].xuat();
}
}
void BM::sapxep()
{
GV tg;
int ij;
if (n)
for (i=1;i<n;++i)
for (j=i+1;j<=n;++]j)
if (gv[i].getsm()<gv[j].getsm())
{
tg=gv[i]; gv[i]=gVv[il; gvlil=tg;
}

}
#undef GV

void main()

{
BM b;

b.nhap();
b.sapxep();
b.xuat();
getch();

309

§ 11. Tir khai quat dén cu thé

Tinh thira ké ciing thuong dung dé thiét ké cac bai toan theo
hudng tir khai quat dén cu the, tir chung dén riéng. Pau tién dua ra
cac 16p d€ mo ta nhiing do1 tugng chung, sau d6 dan xuat téi cac doi
tuong ngay mot cu thé hon.

Mot trudng hop khac ciing thudng gip 13: Quan Iy nhiéu thuc thé
c6 nhitng phan dir liéu chung. Khi d6 ta c6 thé xay dung mot 16p co
s0 gom cac phan dir liéu chung. Moi thuc thé s€ dugc mo ta bang
mot 16p dan xuat tur 16p co sé nay.

Sau day 1a mot s6 vi du minh hoa:

Vi du 1 (minh hoa tu tudng di tir khai quat dén cu thé) : Gia sur
can quan ly sinh vién ctia mot truong dai hoc. Khi do ta c6 thé bat
dau tu lop SINH_VIEN (Sinh vién). Sau d6 dung n6 lam co sé dé
dan xuat téi cac 1op mo ta cac doi tugng sinh vién cu thé hon, vi du:
SV Tin, SV Toan, SV Luat, SV Du lich, ...

Céc bai toan kiéu nhu vay rat thuong gip trong thuc té.

Vi du 2 (minh hoa phin chung cta nhiéu thuc thé). Gia sir can
xay dung phan mém dé thuc hién cac phép tinh vé ma tran vuong va
véc to cap n. Ta c6 nhan xét 1a n chung cho cd véc to va ma tran.
Hon nita n6 con chung cho tat ca cdc ma tran va véc to cung xét
trong bai toan. Vi vdy c6 thé dinh nghia mdt 16p co s& chi c6 mot
thugc tinh tinh (static) n. Cac 16p ma tran, véc to dan xuat tir 16p nay
va su dung chung cung mot gia tri n.

Dudi day la chuong trinh thuc hién cac phép toan ma tran, véc to.
Chuong trinh dugc t6 chire thanh 3 16p:
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phuong thirc nhép n.

Lop VT (Véc to) ¢ mot thude tinh 1a mang mot chidu (chua cac
phan tir cia véc to) va cac phuong thirc nhap, xuat.

L6ép MT (Ma tran) c6 mét thude tinh la mang 2 chiéu (chira cac
phan tu cua ma trdn) , cac phuong thirc nhap, xuat va nhan. Lop MT
la ban cua 16p VT.

Chuong trinh s€ nhap mot ma tran, nhap mot véc to va tinh tich
cua chung.

//ICT5-13
/[ ma tran vec to
// Dung thugc tinh static
#include <conio.h>
#include <stdio.h>
#include <iostream.h>
#include <ctype.h>
class CAP;
class MT;
class VT;
class CAP
{
private:
static int n;
public:
void nhap()
{
int ch;
if (n==0)
{

cout << "\nN="; cin>>n;

}
else
{
cout <<"\n Hienn="<< n;
cout << "\n Co thay doi n? - C/K";
ch=toupper(getch());
if (ch=="C"
{
cout << "\nN="; cin >>n;
}
}
}
int getN()
{

return n;
}
s
int CAP::n=0;
class MT : public CAP
{
private:
double a[20][20];
public:
void nhap();
void xuat();
VT operator*(VT X);

¥}

311
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{

private:
double x[20];
public:
friend class MT;
void nhap();
void xuat();
h
void MT::nhap()
{
int n,ij;
n = this->getN();
if (n==0)
{
this->CAP::nhap();
n = this->getN();
}
for (i=1; i<=n; ++i)
for (j=1; j<=n; ++j)
{

cout <<"PT hang " << i<<"cot"<<j<<"

cin >> a[i][jl;
¥

}
void MT::xuat()

{

int n,i,j;

if (n)
for (int i=1; i<=n; ++i)
{
cout <<"\n";
for (int j=1; j<=n; ++j)
cout << a[iJ[j] <<™"™;
¥

¥
VT MT::operator*(VT Xx)

{
VTy;
int n,i,j;
n = this->getN();
for (i=1; i<=n; ++i)
{
y.x[i]=0;
for (j=1; j<=n; ++j)
y.x[i] += a[i][]*x.x[l;
}

returny;

¥
oid VT::nhap()

{
int n,i;
n = this->getN();
if (n==0)
{
this->CAP::nhap();

<
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}
for (i=1; i<=n; ++i)
{
cout<<"PTthu"<<i<< "=";
cin >> x[i];
}
}
void VT::xuat()
{
int n,i;
n = this->getN();
if (n)
{
cout <<"\n";
for (int i=1; i<=n; ++i)
{

cout << x[i] << ™™,

}

}

void main()
{
MT a; VT x,y;
clrscr();
cout<<"\nNhap ma tran A:";
a.nhap();

cout<<"\n\nNhap Vec to X:\n";
x.nhap();

y = a*x;

cout<<"\n\nMa tran A";
a.xuat();

cout<<"\n\nVec to X";
x.xuat();

cout<<"\n\nVec to Y=AX";
y.xuat();

getch();

§ 12. Toan thé va by phan

315

Thong thuong khi xem xét, giai quyét mot bai toan, ta thuong
chia nd thanh cac bai toan nho hon. Noi cach khac: Mot bai toan 16n
bao gdm nhiéu bai toan bd phan. Khi dé ta co thé dinh nghia cac 16p
cho céc bai toan bd phan. Lép cho bai toan chung dugc dan xuét tir

cac lop noi trén.

Xét mot thi du don gian 1a bai toan quan 1y thu vién. N6 gém 2
bai toan bo phan la quan 1y sach va quan 1y doc gia. Chung ta s€ xay
dung 16p SACH va 16p DOC_GIA. Sau d6 dung céc 16p nay 1am co

s¢ dé xay dung 16p THU VIEN.
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Twong rng bdi va phwong thirc ao

Tuong rng bdi va phuong thirc 4o 1a cong cu manh cua C++
cho phép t6 chirc quan 1y cac d6i tuong khac nhau theo cting mot
lugc do. Mot khai niém khac lién quan 1a: 10p co s& triru tuong.
Chuong nay sé trinh bay cach sir dung cac cong cu trén dé xay dung
chuong trinh quan 1y nhiéu ddi tugng khac nhau theo mét Iuge do
thong nhét.

§ 1. Phuong thirc tinh
1.1. Loi goi t6i phwong thirc tinh
Nhu d3 biét mot 16p dan xuat duoc thira ké cac phuong thirc cia
cac 16p co so tien boi cua n6. Vidu 16p A 1a co sé cua B, 16p B lai
1a co s¢ cua C, thi C ¢ 2 16p co so tién boi la B va A. Lop C dugc
thira ké cac phuong thirc cua A va B. Cac phuong thirc ma ching ta
van noi la cac phuong thire tinh. B¢ tim hiéu thém vé cach goi toi
cac phuong thure tinh, ta xét vi du vé cac 16p A, B va C nhu sau:
class A
{
public:
void xuat()
{
cout<<"™\nLopA";
}
h
class B:public A
{
public:
void xuat()

{

317

cout<<"™\nLopB";

¥

b

class C:public B
{
public:
void xuat()
{
cout<<"™\nLopC";

}

b

Lép C ¢6 2 16p co so tién bdi 1a A , B va C ké thira cac phuong
thirc cua A va B. Do d6 mdt doi tugng cia C s€ c6 td1 3 phuong
thirc xuat. Hay theo rdi cac cau 1énh sau:

C h;// hladdituong kiéu C

h.xuat() ; // Goi t&1 phuong thirc h.D::xuat()
h.B::xuat() ; // Goi t&i phuong thire h.B::xuat()
h.A::xuat() ; // Goi to1 phuong thue h.A::xuat()

Cac 101 goi phuong thic trong vi du trén déu xuét phat tir doi
tuong h va moi 101 goi déu xac dinh rd phuong thure can goi.
Biy gio chung ta hiy xét cac 10 goi khong phai tir mot bién ddi
tuong ma tir mot con trd. Xét cac cau 1énh:
A *p, *q, *r; //p, q,r1acon trd kiéu A
A a; // aladdituong kiéu A
B b; // bladdituong kiéu B
C c¢; // cladbituong kiéu c

Chiing ta hiy ghi nhé ménh dé sau vé con tré cia cac 16p dan
xuat va co so:
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chi cac doi tugng ctia 16p dan xuét.

Nhu vy ca 3 phép gan sau déu hop 1é:

p= &a;
q= &b;
r= &c;

Chung ta tiép tuc xét cac 10i goi phuong thirc tir cac con tro p, q,

I

p->xuat();

g->xuat();

r->xuat();
va hay ly gidi xem phuong thirc nao (trong cac phuong thuc A::xuat,
B::xuat va C::xuat) duoc goi. Cau tra 101 nhu sau:

Ca 3 cdu lénh trén déu goi toi phuong thirc A::xuat() , vi cac con
tro p, q va r déu co kicu A.

Nhu vay c6 thé tom luoc cach thirc goi cac phuong thic tinh nhu
Sau:

Quy tic goi phuong thire tinh: Loi goi toi phuong thire tinh bao
gi0 cling xac dinh r0 phuong thirc nao (trong s6 cac phuong thuic
trung tén cua cac 16p cé quan hé thura ké) dugce goi:

1. Néu 101 goi xuét phat tir mot dbi tuong cua 16p nao, thi phuong
thtrc cua 16p do sé dugce goi.

2. Néu 101 goi xuat phat tir mot con tré kiéu 16p ndo, thi phwong
thire ctia 16p do s€ dugc goi bat ké con tro chtra dia chi cuia doi tugng
nao.

1.2. Vidu

_Xet4lop A, B, CvaD. Lop B va C c6 chung 16p coso A. Lép D
dan xuat tur C. Ca 4 l6p déu c6 phuong thirc xuat(). Xét ham:

void hien(A *p)

ung Htt@ M'Simmpdf'com

{
p->xuat();
¥
Khong can biét téi dia chi ctia dbi tuong nao s& truyén cho di
con tro p, 161 goi trong ham ludn ludn goi téi phuong thire A::: 219
vi con tré p kiéu A. Nhu vay bon cau lénh:

hien(&a);
hien(&b);
hien(&c);
hien(&d);
trong ham main (ctia chuong trinh dudi day) déu goi tdi A::xuat().
//CT6-01
// Phuong thuc tinh
#include <conio.h>
#include <stdio.h>
#include <iostream.h>
#include <ctype.h>
class A
{
private:
int n;
public:
A()
{
n=0;
}
A(int n1)
{
n=nl;

¥
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{ C(int n1):A(nl)
cout << "\nLop A: "<<n;
{
’ }
int getN() i
{ void xuat()
return n; { 321
} cout << "\nLop C: "<<getN();
I3 }
class B:public A o
{ class D:public C
public: {
B():AQ) public:
q D0:CO
} {
B(int n1):A(nl) }.
{ D(int n1):C(nl)
) {
. }
V?{ id xuat() void xuat()
{
cout << "\nLop B: "<<getN(); cout << "\nLop D: "<<getN();
} }
+ };
class C:public A void hien(A *p)
{ {
public: p->xuat();
C():AQ }

{ void main()



Simgo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Aa(l);
B b(2);
Cc(3);
D d(4);
clrscr();
hien(&a);
hien(&Db);
hien(&c);
hien(&d);
getch();

§ 2. Swr han ché ciia phwong thic tinh

Vi du sau cho thefly su han ché cua phuong thic tinh trong viée st
dung tinh thira ké d€ phat trién chuong trinh.

Gia str can xay dung chuong trinh quan ly thi sinh. Méi thi sinh
dua Vap ba thudc tinh: Ho tén, s6 bao danh va tong di€ém. Chuong
trinh gom ba chirc nang: Nhap dir li¢u thi sinh, in dir li¢u thi sinh ra
may in va xem - in (in ho tén ra man hinh, sau dé6 luwa chon hoac in
hoac khong). Chuong trinh duéi day su dung 16p TS (Thi sinh) dap
ung dugc yéu cau dat ra.

//ICT6-02

// Han che phuong thuc tinh

IILop TS

#include <conio.h>

#include <stdio.h>

#include <iostream.h>

#include <ctype.h>

class TS

{

private:
char ht[25];
int sobd;
float td;
public:
void nhap()

{

cout << "\nHo ten: " ;
fflush(stdin); gets(ht);
cout << "So bao danh: " ;
cin >> sobd;
cout << "Tong diem: " ;
cin >>td,;

¥

void in()

{
fprintf(stdprn,”\n\nHo ten: %s", ht);
fprintf(stdprn,”\nSo bao danh: %d", sobd);
fprintf(stdprn,”\nTong diem: %0.1f", td);

}

void xem_in()

{
int ch;
cout << "\nHo ten: " << ht ;
cout << "\nCo in khong? - C/K" ;
ch = toupper(getch());
if (ch=="C")
this->in();

323
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void main()
{
TS t[100];
inti, n;
cout << "\nSo thi sinh: ";
cin>>n;
for (i=1; i<=n; ++i)
t[i].nhap();
for (i=1; i<=n; ++i)
t[i].xem_in();
getch();
}

Gia su Nha truong mudn quan Iy thém dia chi cua thi sinh. Vi su
thay d6i ¢ day la khong nhi€u, nén chung ta khong da dong dén 16p
TS ma xay dung l6p méi TS2 dan xuét tu 16p TS. Trong lop TS2
dua thém thudc tinh dc (dia chi) va cac phuong thirc nhap, in. Cu thé
16p TS2 dugc dinh nghia nhu sau:

class TS2:public TS
{
private:
char dc[30] ; // Dia chi
public:
void nhap()
{
TS::nhap();
cout << "Diachi: " ;
fflush(stdin); gets(dc);

¥
void in()
{
TS::in();

fprintf(stdprn,”\nDia chi: %s", dc);

}
}

Trong 16p TS2 khong xdy dung lai phuong thirc xem in, ma s€
dung phuong thirc xem_in cua lop TS. Chuong trinh méi nhu sau:

//ICT6-03
// Han che phuong thuc tinh
/l Lop TS TS2
#include <conio.h>
#include <stdio.h>
#include <iostream.h>
#include <ctype.h>
class TS
{
private:
char ht[25];
int sobd;
float td;
public:
void nhap()
{
cout << "\nHo ten: " ;
fflush(stdin); gets(ht);
cout << "So bao danh: "
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cout << "Tong diem: " ;
cin >> td;
}
void in()
{
fprintf(stdprn,™\n\nHo ten: %s", ht);
fprintf(stdprn,™\nSo bao danh: %d", sobd);
fprintf(stdprn,™\nTong diem: %0.1f", td);
}
void xem_in()
{
int ch;
cout << "\nHo ten: " << ht ;
cout << "\nCo in khong? - C/K" ;
ch = toupper(getch());
if (ch=="C"
this->in(); //Goi den TS::in() (Vi this la con tro
/IKieu TS)

s
class TS2:public TS
{
private:
char dc[30] ; // Dia chi
public:
void nhap()

{

TS::nhap();
cout << "Diachi: " ;
fflush(stdin); gets(dc);
¥
void in()
{
TS::in();
fprintf(stdprn,”\nDia chi: %s", dc);
}
I
void main()
{ 327
TS2 t[100];
int i, n;
cout << "\nSo thi sinh: ";
cin>>n;
for (i=1; i<=n; ++i)
t[i].nhap();
for (i=1; i<=n; ++i)
t[i].xem_in();
getch();
}

Khi thyc hién chuong trinh nay, chung ta nhén thdy: Dit liéu in ra
van khong co dia chi. Diéu nay c6 thé giai thich nhur sau:
Xét cau Iénh (thtr 2 tur dudi 1€n trong ham main):
t[i].xem_in() ;
~Cau Iénh nay goi t61 phuong thire xem_in cua 16p TS2 (vi t[i] 1a
doi tugng cua 16p TS2). Nhung 16p TS2 khong dinh nghia phuong
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theo o1 phuong thic nay:
void xem_in()
{
int ch;
cout << "\nHo ten: " << ht ;
cout << "\nCo in khong? - C/K" ;
ch = toupper(getch());
if(ch=="C"
this->in(); //Goi den TS::in() (Vi this la con tro kieu TS)
}

’Céc 1énh dau cia phuong thuc s€ in ho tén thi sinh. Néu chon cé

(bam phim C), thi cau Iénh:
this->in() ;

s€ duoc thuc hién. Mic du dia cl}i cua t[i] (la ddi tuong cua 16p TS2)
dugc truyén cho con tro this, thé nhung cau Iénh nay luon luén goi
t61 phuong thie TS::in(), vi con tro6 this ¢ day co kiéu TS va vi in()
la phuong thure tinh. Két qua 1a khong in dugc dia chi cua thi sinh.

Nhu vay viée st dung cac phuong thie tinh in() (trong cac 16p TS
va TS2) da khong dap ing duoc yéu cau phat trién chuong trinh. Co
mot gidi phap rat don gidn 1a: Pinh nghia cic phuong thirc in() trong
cac 16p TS va TS2 nhu cac phuong thirc 4o (virtual).

§ 3. Phuong thirc 40 va twong tng bdi
3.1. Cach dinh nghia phwong thirc 40
Gia sir A 1a 16p co s6, cac 1op B, C, D dén xuat (tryc tiép hodc
dan tiép) tur A. Gia su trong 4 16p trén déu c6 cac phuong thue trang
dong tiéu d¢ (trung ki€u, trung tén, trung cac doi). B¢ dinh nghia cac
phuong thirc nay 1a cac phuong thure do, ta chi can:

bén trong dinh nghia 16p co s& A.

+ Hodc thém tur khod virtual vao dong tiéu dé bén trong dinh
nghia cia tat ca cac 16p A, B, C va D.

Vi du:

Cach 1:

class A

{

virtual void hien_thi()

{
cout <<“\n Pay la 16p A”;
b
i 329
class B : public A
{

void hien_thi()
{
cout <<“\n Pay la 16p B”;
b
};
class C : public B
{

void hien_thi()

{
cout << “\n Pay la 16p C”;
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};
class D : public A
{

void hien_thi()
{
cout << “\n PBay la 16p D”;
Y
};
Cach 2:
class A

{

virtual void hien_thi()

{

cout << “\n Pay la 16p A”;

3
}s

class B : public A
{

virtual void hien_thi()

{

cout << ‘“\n Pay la 16p B”;

Y
}s

class C : public B
{

virtual void hien_thi()

{

cout << “\n Pay 1a 16p C”;

b
b

class D : public A
{

virtual void hien_thi()

{
cout <<“\n Pay la lép D’ ;

b
b
Chuy: Tu khoa virtual khong duoc dét bén ngoai dinh nghia 16p.
Vi du néu viét nhu sau 1a sai (CTBD s¢€ bao 101). 231
class A

{

virtual void hien_thi() ;
s
virtual void hien_thi() // Sai
{
cout <<“\n Pay la 16p A”;
I
Can sura lai nhu sau:
class A

{
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b
void hien_thi() // Pung
{
cout << ‘“\n Pay la 16p A”;

}

3.2. Quy tic goi phwong thirc 40

Dé ¢o su so sanh voi phuong thic tinh, ta nhic lai quy tic goi
phuong thirc tinh néu trong §1.

3.2.1. Quy tiic goi phwong thirc tinh

Lo1 goi té1 phuong thic tinh bao gio cling xac dinh rd phuong
thirc nao (trong s6 cac phuong thuc trung tén cia cac 16p c6 quan hé
thtra ké) duoc goi:

1. Néu 101 goi xuat phat tir mot ddi tuong cua 16p nao, thi phuong
thirc cua 16p do s€ duoc goi.

2. Néu 101 goi xuét phat tir mot con tro kiéu 16p nao, thi phuong
thirc cua 16p d6 s€ dugc goi bat ké con tro chura dia chi ctia doi tugng
nao.

3.2.2. Quy tiic goi phwong thirc 0

Phuong thuc 4o chi khic phuong thirc tinh khi dugc goi tir mot
con tro (truong hop 2 néu trong muc 3.2.1). Loi goi t6i phuong thire
40 tr mot con tré chua cho biét rd phuong thirc nao (trong s6 cac
phuong thirc 4o tring tén cia cac 16p co6 quan hé thira ké) s& duoc
goi. Piéu nay phy thudc vao ddi twong cu thé ma con tré dang tro
t4i: Con tré dang tro téi dbi twong ciia 16p nao thi phuong thirc cua
16p do6 sé dugce goi.

Vidu A, B, C va D la cac 16p da dinh nghia trong 3.1. Ta khai
bao mot con tro kiéu A va 4 ddi tuong:

A *p; // placon tro kiéu A
A a: // alabién ddituong kiéu A

B b; // blabién ddituong kiéu B
C c¢; // clabién dbituong kiéu C
D d; // dlabién déi tuong kiéu D
Xét 101 goi toi cac phuong thic 4o hien_thi sau:

p=&a; // p tro t&i ddi tuong a cia 1op A
p->hien_thi() ; // Goi toi A::hien_thi()
p = &b; // p trd t6i doi twong b cua 16p B
p->hien_thi() ; // Goi t61 B::hien_thi()
p = &C; I p trd t6i ddi tugng ¢ cua 16p C
p->hien_thi() ; // Goi té1 C::hien_thi()
p = &d; // p trd t6i dbi tuong d cua 16p D

p->hien_thi() ; // Goi t61 D::hien_thi()

3.3. Twong wrng boi 233
Chung ta nhan thdy cting mot cau 1énh
p->hien_thi();
twong (mg v&i nhidu phwong thirc khac nhau. Day chinh la tuong
mg boi. Kha nang nay rd rang cho phép xtr ly nhiéu doi tuong khac
nhau, nhiéu cong viéc, tham chi nhi€u thuét toan khac nhau theo
cung mot cach tb&c, cung mdt luge do. Di€u nay s€ dugc minh hoa
trong cac muc ti€p theo.

3.4. Lién két dong
C6 thé so sanh sy khac nhau gilt phuong thie tinh va phuong
thirc 4o trén khia canh lién két mot 101 goi vo1 mot phuong thic. Tro
lai vi du trong 3.2:
A *p; // placon tro kiéu A
A a; // alabién ddituong kiéu A
B b; // blabién dbituong kiéu B
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D d; // dlabién ddituong kiéu D

Né}l hien_thi() 14 cac phuong thitc tinh, thi du p chira dia chi cia
cac doi tuong a, b, ¢ hay d, thi loi got:

p->hien_thi() ;
ludn ludn goi téi phuong thirc A::hien thi()

Nhu vay mot 1oi goi (xuit phat tir con tro) to1 phuong thire tinh
luén ludn lién két vé1 mot phuong thirc ¢6 dinh va sy lién két nay
xac dinh trong qua trinh bién dich chuong trinh.

Ciing voi 101 got:

p->hien_thi() ;
nhu trén, nhung néu hien_thi() 1a cac phuong thire 4o, thi 101 goi nay
khong lién ket ctrng voi mot phuong thire cu thé nao. Phuong thire
ma nd lién két (goi tdi) con chua xac dinh trong giai doan dich
chuong trinh. Lo1 goi nay sé:

+ lién két v6i A::hien thi() , néu p chtra dia chi d6i tuong 16p

A

+ lién két v6i B::hien_ thi() , néu p chira dia chi ddi tuong 16p
B

+ lién két v6i C::hien_thi() , néu p chira dia chi ddi tuong 16p
C

+ lién két voi D::hien_thi() , néu p chira dia chi d6i tuong 16p
D

Nhu vy mot 101 goi (xuat phat tir con trd) t&i phuong thirc a0
khong lién két v6i mot phuong thirc ¢d dinh, ma tuy thudc vao ndi
dung con tro. D6 1a sy lién két dong va phuong thirc duoc lién két
(dugc goi) thay d6i mdi khi cé sy thay doi ndi dung con tré trong
qua trinh chay chuong trinh.

3.5. Quy tic gan dia chi dbi twong cho con tré 16p co sé

+ Nhu da noi trong §1, C++ cho phép gan dia chi d6i tuong cua
mot 16p dan xuat cho con tro cua 16p co s6. Nhu vady cac phép gan
sau (xem 3.2) la dung:

A *p; // placontrokiéu A

A a; // alabién d6i tuong kiéu A

B b; // blabién ddi tuong kiéu B

C c: // clabién ddituong kiéu C

D d; // dlabién d6i tuong kiéu D

p=~&a; //pvaacunglop A

p=&b; //placon trd 16p co s, b 1a ddi tuong 16p dan xuét
p=&c; //placontrd 16p co s, ¢ 1a dbi twong 16p dan xuit
p=2&d; //placontrd 16p co so, d 1a dbi tuong 16p dan xuat

+ Tuy nhién cin chii y la: Khong cho phép gén dia chi dbi tugng
cua l6p co sé cho con trd cua 16p dan xuat. Nhu vay vi du sau 1a sai:

B *q;
A a;
q=&s;
_Saivi: Gan dia chi dbi twong cua 16p co s& A cho con tré cua 16p
dan xuat B
3.6. Vidu

Ta sta chuong trinh trong §1 bang cach dinh nghia cc phuong
thire xuat() la d0. Khi d6 bon cau 1énh:

hien(&a);
hien(&b);
hien(&c);
hien(&d);

trong ham main (cta chuong trinh dudi day) sé lan lugt goi toi 4
phuong thirc khac nhau:

A::xuat()

335
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C::xuat()
D::xuat()
/ICT6-01B
// Phuong thuc 4o va tuong ung bdi
#include <conio.h>
#include <stdio.h>
#include <iostream.h>
#include <ctype.h>
class A
{
private:
int n;
public:
AQ
{
n=0;
}
A(int n1)
{
n=nl;
}

virtual void xuat()

{

cout << "\nLop A: "<< n;

}
int getN()

{

return n;
¥
b
class B:public A
{
public:
BO:A()
{
}
B(int n1):A(nl)
{
}
void xuat()
{
cout << "\nLop B: "<<getN();
}
I
class C:public A
{
public:
CO:A0
{
}
C(int n1):A(nl1)
{
}

void xuat()
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cout << "\nLop C: "<<getN();

}
Y
class D:public C
{
public:
D():CO
{
}
D(int n1):C(nl)
{
}

void xuat()

{
cout << "\nLop D: "<<getN();
}
3
void hien(A *p)
{
p->xuat();

}
void main()

{
Aa(l);
B b(2);
C c(3);
D d(4);
clrscr();
hien(&a);

hien(&b);
hien(&c);
hien(&d);
getch();

}

3.5. Su thira ké ciia cac phwong thirc 4o

Ciing gibng nhu céac phuong thirc thong thuong khac, phuong
thirc a0 cling c6 tinh thira ké. Chang han trong chuong trinh trén
(muc 3.4) ta bo di phuong thirc xuat() ctua l6p D, thi cau 1énh:

hien(&d) ;

(cAu lénh gan cgéi trong ham main) s€ goi tdi C::xuat() , phuong
thirc nay duogc ke thura trong 16p D (vi D dan xuat tur C).

§ 4. S linh hoat ciia phwong thirc 40 trong phat trién nang cip
chwong trinh

Vi du vé cac 16p TS va TS2 trong §2 da chi ra sy han ché cia
phuong thic tinh trong viée sir dung tinh thira ké dé nang cap, phat
trién chuong trinh. Trong §2 ciing di chi ra 16p TS2 chwa dap tng
duoc yéu cdu néu ra 13 in dia chi cta thi sinh. Giai phap cho vin dé
nay rat don gian: Thay cac phuong thirc tinh in() bang cach dung
chung nhu cac phuong thirc 40. Chuong trinh khi d6 sé nhu sau:

//ICT6-03B

// Su linh hoat cua phuong thirc 4o

/Il Lop TS TS2

#include <conio.h>

#include <stdio.h>

#include <iostream.h>

#include <ctype.h> 339
class TS
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private: //c6 thé goi dén TS::in() hodc TS2::in()
char ht[25]; }
int sobd; b
float td; class TS2:public TS
public: {
void nhap() private:
{ char dc[30] ; // Dia chi
cout << "™\nHo ten: " ; public:
fflush(stdin); gets(ht); void nhap()
cout << "So bao danh: " ; {
cin >> sobd; TS::nhap();_ _
cout << "Tong diem: " ; cout << "Dia chi: " ;
cin >> td- fflush(stdin); gets(dc);
| }
.} - void in()
virtual void in() (
{ TS::in();

fprintf(stdprn,”\n\nHo ten: %s", ht);

) fprintf(stdprn,”\nDia chi: %s", dc);
fprintf(stdprn,”\nSo bao danh: %d", sobd);

fprintf(stdprn,"\nTong diem: %0.1f", td); 3y }

} ;

void xem_in() void main()

{ {
int ch; TS2 t[100];
cout << "\nHo ten: " << ht ; int i, n;
cout << "\nCo in khong? - C/K" ; cout << "\nSo thi sinh: ";
ch = toupper(getch()); cin >> n;
if (ch=="C) for (i=1; i<=n; ++i)
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for (i=1; i<=n; ++i)
t[i].xem_in();
getch();
}

Khi thuc hién chuong trinh nay, chiing ta nhan thiy: Dir liéu thi
sinh in ra da c6 dia chi. Diéu nay co6 thé giai thich nhu sau:
Xét cau lénh (thtr 2 tr duoi 1én trong ham main):
t[i].xem_in() ;
~Cau Iénh nay goi to1 phuong thirc xem_in cua 16p TS2 (vi t[i] la
do1 tuong cua 16p TS2). Nhung 16p TS2 khong dinh nghia phuong
thirc xem_in, nén phuong thirc TS::xem in() s€ dugc goi tdi. Hay
theo ro1 phuong thirc nay:
void xem_in()
{
int ch;
cout << "\nHo ten: " << ht ;
cout << "\nCo in khong? - C/K" ;
ch = toupper(getch());
this->in(); // Vi in() la phuong thirc 40 nén
//c6 thé goi dén TS::in() hodc TS2::in()
}

,Caic 1énh dau cta phuong thire s€ in ho tén thi sinh. Néu chon Cé
(bam phim C), thi cau [énh:
this->in() ;
s d}rqc thuc hién. Dia chi cua t[i] (la ddi tuong cua lop TS2) dugce
truyén cho con tr6 this (cua 16p co s6 TS). Vi in() la phuong thirc ao
va vi this dang tro tdi doi tugng t[i] cua l6p TS2, nén cau 1énh nay
g01 to1 phuong thue TS2::in(). Trong phuong thire TS2::in() c6 in dia
chi cua thi sinh.

Nhu vy viée st dung cac phuong thire tinh in() (trong cac 16p TS va
TS2) di khong dap ung duoc yéu ciu phat trién chuong trinh. C6
mot giai phap rat don gian 1a: Pinh nghia cac phwong thirc in() trong
cac 16p TS va TS2 nhu cac phuong thirc 4o (virtual).

§ 5. Lép co sé triru twong

5.1. Lép co sé triru twgng

Mot 16p co so truu tugng 1a mot 16p chi duge dung lam co sé
cho cac 16p khac. Khong hé c6 doi twong nao cua mot 16p triru tuong
dugc tao ra cd, bdi vi nd chi duge dung d€ dinh nghia mét s6 khai
niém tong quat, chung cho cac 16p khac. Mot vi du ve 16p triru tugng
la 16p CON_VAT (con vat), n6 s€ dung lam co s& dé xay dung cac
16p con vat cy thé nhu 16p CON_CHO (con cho), CON_MEO (con
meo),... (xem vi du bén dudi)

Trong C++, thuat nglr “Lop triru tuong” ddc biét ap dung cho cac
16p c6 chira cac phuong thic do thuan tuy. Phuong thirc 4o thuan tuy
la mot phuong thirc 40 ma ndi dung cua n6 khong céd gi. Cach thic
dinh nghia mdt phuong thirc 4o thuan tuy nhu sau:

virtual void tén phuong thic() =0 ;

Vi du:
class A
{
public:
virtual void nhap() =0 ;
virtual void xuat() =0 ;
void chuong();
};

Trong vi dy trén, thi A 1a 16p co so triru tugng. Cac phuong thirc
nhap va xuat duoc khai bao 1a cac 16p ao thuén tuy (bang cach gan
s0 0 cho chung thay cho viéc cai dat cac phuong thirc nay). Phuong
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dinh nghia ¢ dau d6 cho phuong thic nay.

Khong cé dbi tuong nao cua mat 16p triru tugng lai co thé duge
phat sinh. Tuy nhién céc con tro va cac bién tham chiéu dén cac dbi
tuwong ctia 16p triru twong thi van hop 18. Bat ky 16p ndo din xuat tir
mot 16p ¢& s triru tuong phai dinh nghia lai tat ca cac phuwong thirc
thudn 40 ma no thira huong, hoic bang cac phuong thirc 40 thuin
tuy, hoac bflng nhirng dinh nghia thyc sy. Vi du:

class B : public A

{
public:
virtual void nhap() =0;
virtual void xuat()
{
// Cac cau 1énh
}
s

Theo ¥ nghia vé hudng ddi tuong, ta van co thé c6 mot 16p triru
tuong ma khong nhit thiét phai chira dung nhitng phwong thirc thuan
tuy ao.

Mot cach tong quat ma noi thi bat ky 16p nio ma né chi dugc
dung 1am co s& cho nhitng 16p khac déu co6 thé dugc goi 1a “16p triru
tuong”. Mdt cach dé dang dé nhan biét mot 16p triru tuong 1a xem co
dung 16p d6 dé khai bao cac dbi tugng hay khong? . Néu khong thi
doé 1a 16p co so triru tugng.

5.2. Vidu
Gia str ¢6 20 6, mdi 6 c6 thé nudi mot con chd hodc mot con meo.
Yéu cau xay dyng chuong trinh gdm cac chirc ning:

+ Nhap mét con vat méi mua (hodc chd, hodc meo) vao 6 rong
dau tién.

+ Xuét (dem ban) mot con vat (hoac chd, hodc meo).

+ Thong ké cac con vét dang nudi trong 20 6.

Chuong trinh duoc to chirc nhur sau:

+ Trude tién dinh nghia 16p CON_VAT la 16p co s6 do. Lép nay
c6 mot thudc tinh 1a tén con vat va mét phuong thuc do dung dé
xung tén.

+ Hai 16p 1a CON_MEO va CON_CHO duoc din xuét tir 16p
CON_VAT

+ Cudi cung 1a 16p DS_CON_VAT (Danh sach con vét) dung dé
quan ly chung ca méo va cho. Lop nay ¢6 3 thudc tinh la: s6 con vét
cuc dai (chinh bang s6 6), so con vat dang nudi va mot mang con tro
kieu CON_VAT. Moi phan tir mang s€ chira dia chi cuia mét doi
tuong kicu CON_MEO hodac CON_CHO.

L6p s& c6 3 phuong thirc dé thuc hién 3 chirc ning néu trén cia
chuong trinh. No1 dung chuong trinh nhu sau:

//ICT6-04

// Lop co so truu tuong

// Lop CON_VAT

#include <conio.h>

#include <stdio.h>

#include <iostream.h>

#include <ctype.h>

#include <string.h>

class CON_VAT

{
protected:
char *ten;
public:
CON_VAT()

{
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}
CON_VAT(char *tenl)
{
ten = strdup(tenl);
}
virtual void xung_ten()
{
}
}s
class CON_MEO:public CON_VAT
{
public:
CON_MEO() : CON_VAT()
{
}
CON_MEO(char *tenl) : CON_VAT(tenl)
{
}
virtual void xung_ten()
{
cout << "\nToi la chu meo: " <<ten;
}
Y
class CON_CHO:public CON_VAT
{

public:

345
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CON_CHO() : CON_VAT()

{
¥
CON_CHO(char *tenl) : CON_VAT(tenl)
{
¥

virtual void xung_ten()

{
cout << "™\nToi la chu cho: " << ten;
}
I
class DS_CON_VAT // Danh sach con vat
{
private:
int max_so_con_vat;
int so_con_vat;
CON_VAT **h;
public:

DS _CON_VAT(int max);
~DS_CON_VAT();
int nhap(CON_VAT *c);
CON_VAT* xuat(int n);
void thong_ke();

¥

DS_CON_VAT::DS_CON_VAT(int max)
{
max_so_con_vat = max;
so_con_vat = 0;
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h[n]=NULL;
for (int i=0; i<max; ++1i) so_con_vat--;
h[i] = NULL; return c;
} }
DS_CON_VAT::~DS_CON_VAT() else
( 347 348 return NULL;
max_so_con_vat = 0; }_
o void DS_CON_VAT::thong_ke()
so_con_vat = 0;
delete h; {.
) if (so_con_vat)
int DS_CON_VAT::nhap(CON_VAT *c) { cout << "\n" -
{ for (int i=0; i<max_so_con_vat; ++i)
if (S0_con_vat==max_so_con_vat) if (h[i])
return 0; h[i]->xung_ten();
int i=0; }
while (h[i]'=NULL) ++i; }
h[il=c; CON_CHO c1("MUC");
S0_con_vat++ ; CON_CHO c2("VEN™);
return (i+1); CON_CHO c3("LAI");
} CON_CHO c4("NHAT™;
CON_VAT* DS _CON_VAT::xuat(int n) CON_CHO c5("BONG");
{ CON_MEO m1("MUOP");
if (n<1 || n>max_so_con_vat) CON_MEO m2("DEN");
return NULL ; CON_MEO m3("TRANG");
-n; CON_MEO m4("TAM THE");
if (h[n]) CON_MEO m5("VANG");
{ void main()

CON_VAT *c = h[n];

{
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clrscr();

d.nhap(&cl);

int im2 = d.nhap(&m2);
d.nhap(&c3);
d.nhap(&m1);

int ic4 = d.nhap(&c4); 349
d.nhap(&c5);
d.nhap(&mb);
d.nhap(&c2);
d.nhap(&m3);
d.thong_ke();
d.xuat(im2);
d.xuat(ic4);
d.thong_ke();

getch();

}

Chu y: Theo quan diém chung vé cach thic st dung, thi 16p
CON_VAT 1la 16p co so truu tuong. Tuy nhién theo quan di€m cua
C++ thi 16p nay chua phai 1a 16p co so truu tugng, vi trong 16p
khong c6 cac phuong thirc thuan tuy do. Phuong thirc xung_ten:

virtual void xung_ten()

{
¥

la‘l phuong thirc 40, dugc dinh nghia d:?ly du , mac du than cua no la
rong.

Do vay khai béo:
CON_VAT cv(“Con vat chung”);
van dugc C++ chap nhan.

virtual void xung_ten() =0 ;

thi n6 tré thanh phuong thirc thuan ao va C++ s& quan niém 16p
CON_VAT la 16p triru tugng. Khi d6 cau 1€nh khai béo:

CON_VAT cv(“Con vat chung”);
s& bj C++ bit 161 voi thong bao:
g5 ot create instance of abstruct class ‘CON_VAT’

§ 6. Sir dung twong \ng bdi va phwong thirc 40
6.1. Chién lwge sir dung twong ing bdi
Tuong tng bdi cho phép xét cac van dé khac nhau, cac dé@ tuong
khac nhau, cac phuong phap khac nhau, cac cach giai quyet khac
nhau theo cung mét lugc do chung.

Céc budc ap dung twong tng bdi c6 thé tong két lai nhu sau:

1. Xay dung 16p co sé triru twong bao gém nhimg thudc tinh
chung nhat cta cac thuc thé cin quan ly. Pua vao cac phuong thirc
40 hay thuan 4o ding dé xdy dung cac nhém phuong thirc a0 cho cac
16p dan xuit sau ndy. Mdi nhém phuong thirc 4o s& thuc hién mot
churc nang nao do trén cac 1op.

2. Xay dung céac 16p dan xuit bat dau tir 16p co s 0. S6 mirc dan
xuét 1a khong han ché. Cac 16p dan xuét s& md ta cac ddi tuong cu
thé can quan 1y.

3. Xay dung cac phuong thirc 4o trong cac din xuat. Cac phuong
thirc nay tao thanh cic nhom phuong thirc o trong so dd cac 16p c6
quan hé thira ké.

4. Xay dung lop quan ly cac d6i twong. Dit liéu cua 16p nay 1a
mot day con tro cua l6p co so triru tuong ban dau Cac con tro nay
c6 thé chira dia chi ddi tuong clia cac 16p din xudt. Do vy c6 thé
duing cac con tro nay dé thyuc hién cac thao tac trén cac dbi tuong cua
bat ky 16p dan xuét nao.
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Chuong trinh quan 1y cac con vat trong §5 1a mot vi du vé cach st
dung twong ung boi. Dudi day 1a mét vi du khac. Gia st c¢6 4 hinh
v&: Poan th'flng, hinh tron, hinh chir nhat va hinh vuong. Bén hinh
cho hién thang hang trén man hinh tao thanh mot buc tranh. Néu
thay doi thir tu cac hinh s& nhan dugc cac buc tranh khac nhau.
Chuong trinh dudi dy s& cho hién tat ca cac birc tranh khac nhau.
Chuong trinh duoc t6 chic theo cac budc néu trong 6.1:

+ Lop co so truu tugng la 16p HINH (hinh) gém mot thudc tinh
mau (mau) va mot phuong thirc 4o thuan tuy:

virtual void draw(int x, inty) =0 ;
+ Cac 16p dan xuat truc tiép tir 16p hinh 13 : DTHANG , HT 351
va CHUNHAT.
+ Lép VUONG dan xuét tir 16p CHUNHAT.

+ Lop quan ly chung 1a 16p picture c6 thudc tinh la mot mang con
tro kiéu HINH gdm 4 phan tir dung dé chtra dia chi 4 d6i tuong:
DTHANG, HTRON, CHUNHAT va VUONG. St dung phuong
thitc draw goi tir 4 phan tir mang noi trén s¢ nhan dugc mot buc
tranh. Bing cach hoan vi cic phan tir ndy, s& nhan duoc tt ca cac
btrc tranh khéac nhau.

//ICT6-05
// Lop co so truu tuong
/I Lop hinh hoc
#include <conio.h>
#include <graphics.h>
class HINH
{
private:
int mau;
public:
HINH(int m)

mau = m
¥

getmau()

{

return mau;
¥
virtual void draw(int x, inty) = 0;
b
class DTHANG : public HINH

352 |

private:
int dodai;
public:
DTHANG(int d, int m):HINH(m)
{
dodai =d;
}

virtual void draw(int x, int y)

{

setcolor(getmau()) ;
line(x,y,x+dodali,y);
}
I
class CHUNHAT: public HINH
{
private:
int rong, cao;
public:
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{
rong =r; cao =¢;

}

virtual void draw(int x, inty)

{
setcolor(getmau()) ;
rectangle(x,y,x+rong,y+cao);
setfillstyle(1,getmau());
floodfill(x+rong/2,y+cao/2, getmau() );

}
3
class VUONG : public CHUNHAT
{
public:
VUONG(int a, int m): CHUNHAT (a,a,m)
{
}
3
class HTRON: public HINH
{
private:
int bk; //Ban kinh
public:
HTRON(int bk, int m):HINH(m)
{
bk = bk1;
}

virtual void draw(int x, int y)
{
setcolor(getmau()) ;
circle(x+bk,y+bk,bk);
setfillstyle(1,getmau());
floodfill(x + bk, y + bk,getmau());

}

class picture

private:

HINH *h[4];

public:

picture(HINH *h0,HINH *h1,HINH *h2,HINH *h3)
{
h[0]=h0;
h[1]=h1;
h[2]=h2;
h[3]=h3;
}
void paint(int *Kk);
void listpaint();

void picture::paint(int *k)
{
for (int i=0; i<4; ++i)
h[k[i]]->draw(10+i*150, 200);
}

void picture::listpaint()
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int k[4],i1,i2,i3,i4;
for (11=0;i1<4;++il)
for (i2=0;i2<4;++i2)
if (i2!1=i1)
for (13=0;i3<4;++i3)
if (i3!=i2 && i3!=il)
for (14=0;i4<4;++i4)
if (i41=i3 && i41=i2 && i4!=i1)
{
k[0]=i1;k[1]=i2;
k[2]=i3;k[3]=i4;
paint(k);
getch();
cleardevice();

k
DTHANG dt(120,14);

HTRON ht(60,RED);
CHUNHAT ¢n(120,100,MAGENTA);
VUONG v(120,CYAN);
}s
void main()

{
int mh=0,mode=0;
initgraph(&mh,&mode,"");
picture pic(&dt,&ht,&cn,&v);

355

pic.listpaint();

getch();

closegraph();
¥

§ 7. Xir Iy cac thuit toan khac nhau

C6 thé sir dung tuong tng bdi dé to chirc thuc hién cac thuat toan
khéac nhau trén cung mot bai toan nhu sau:

+ Lop co so triru tuong s€ chira dir li¢u bai todn va mot phuong
thtrc 4o.

+ Mbi 16p din xuét Gmg v6i mot thudt toan cu thé. Phuong thirc
4o cua lop dan xuat s€ thuc hi€n mot thudt toan cu thé.

+ Str dung mdt mang con trd cia 16p co s& va gan cho mdi phan
tir mang dia chi cua mdt do1 tuwong cua 16p dan xuat. Sau do dung

356  an to mang con tro dé goi tdi cac phuong thuc do. Bang cach
do s€ thuc hién cung mot bai toan theo céac thuat toan khac nhau va
de dang so sanh hiéu qua cua cac thuat toan.

Vi du sau minh hoa viéc thuc hién bai toan sip xép day sb nguyén
theo thur ty tang bang cach dung dong thoi 3 thuat todn: Thuat toan
lya chon (Select Sort), thuat toan sap xép nhanh (Quick Sort) va
thuat toan vun dong (Heap Sort). Chuong trinh gom 4 16p:

+ Lép co s truu tugng:

class sort

{
protected:
int *a;
void hoan_vi(long i, long j) ;
public:
virtual void sapxep(int *al, long n) ;

};
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- M6t thanh phﬁq dir liéu 1a con tr6 a tré t6i mt vung nhd chira void hoan_vi(long i, long j)
day s6 nguyén can sap xep. {
- Phuong thirc hoan_vi(i,j) dung dé hoan vi cac phan tir a[i] va int tg = afi;
a[j]. Phuong thirc nay duoc dung trong 3 16p dan xuat bén dudi. ali] = alj].
- Phuong thirc 4o sapxep(al,n) dung dé sip xép day n sé nguyén . ’
chua trong mang al. afl] =tg;
+ Ba 16p d'511~1 Xuat la: SELECT_SORT, QUICK_SORT va }
HEAP_SORT. Moi l6p déu co6 phuong thirc do: public:
virtual void sapxep(int *al, long n) ; virtual void sapxep(int *al, long n)
dé thuc hién hién viéc sép xép theo theo mot thut toan cu thé. {
+ Trong ham main() s€ tao ra mot day 30000 sc”'), nguyén mét cach a=al;
ngéu nhién, sau do 1an lugt st dung 3 thuat toan sap x€p dé so sanh. 1
Két qua nhu sau: }:
Thoi gian sz,tp X(?p theo thudt toan Select sort la: 19.20 giay class select_sort : public sort
Tho1i gian sap x€p theo thuat toan Quick sort la: 0.11 giay {
Thoi gian sép xép theo thuat toan Heap sort 1a: 0.44 gidy 357 358 public:
Noi dung chuong trinh nhur sau: virtual void sapxep(int *al, long n) ;
//ICT6-06 }:
/I"Lop €o So truu tuong void ’select sort::sapxep(int *al, long n)
/I Lop sort —SOTL.:5apxep »1ong
#include <conio.h> { B
#include <stdio.h> long i.j.r;
#include <time.h> sort::sapxep(al,n);
#include <stdlib.h> for (i=1; i<n; ++i)
#include <iostream.h> {
#include <dos.h> r=i:
class sort for (j=i+1; j<=n; ++j)
{ if(alj] <a[r]) r=J;

protected: if(r'=i) hoan_vi(i,r);
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¥
class quick_sort : public sort
{
private:
void g_sort(long I, long r);
public:

virtual void sapxep(int *al, long n) ;

};
void quick_sort::q_sort(long |, long r)
{
int x;
long i,j;
if(I<r)
{
x=a[l];i=1;j=r+l;
do
{

++i; -,
while (i<r && a[i] < X) ++i ;
while (a[j] > x) --j ;
if (i<j) hoan_vi(i,));
} while (i<));

hoan_vi(l,j);

g_sort(l,j-1);

g_sort(j+1,r);

}
}

void quick_sort::sapxep(int *al, long n)
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sort::sapxep(al,n);
g_sort(1,n);

class heap_sort : public sort

{

private:
void shift(long i, long n);
public:
virtual void sapxep(int *al, long n) ;

}

void heap_sort::shift(long i, long n)

long I,r.k;
| =2%i; r = I+1;
if (I>n) return;
if (I==n)
{
if (a[i]<a[l]) hoan_vi(i,l);
return;
}
if (a[l] > a[r])
k=1;
else
kK=r;
if (a[i]>=a[k])
return;

else
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hoan_vi(i,k); getch();
shift(k,n); exit(0);
} ¥
} sort *s[3];
void heap_sort::sapxep(int *al, long n) select_sort ss;
{ quick_sort gs;
long i; heap_sort hs;
sort::sapxep(al,n); s[0]=&ss; s[1]=&gs; s[2]=&hs;
[* Tao dong */ clrscr();
for (i=n/2 ; i>=1; --i) shift(i,n); for (k=0; k<3; ++K)
I* Lap */ {
for (i=n; i>=2; --i) srand(5000);
{ for (i=1;i<=n;++i)
hoan_vi(1,i); a[i]=rand();
shift(1,i-1); gettime(&tl);
} 261 269 s[k]->sapxep(a,n);
} gettime(&t2);
void main() tg = (t2.ti_sec - t1.ti_sec)*100 + t2.ti_hund - t1.ti_hund ;
{ sec =tg/ 100;

hund = tg % 100;

printf("\n Sap xep %d %d %d %d %d" k+1,
t2.ti_sec,t2.ti_hund,tl1.ti_sec,tl.ti_hund);

printf("\n Sap xep %d Thoi gian %d sec %d hund",

long i,n;
struct time t1,t2;
int *a, K, tg, sec, hund;

n=30000;
a=(int*) malloc((n+1)*sizeof(int)); k+1,sec,hund);
if (a==NULL) }

{ getch();

¥
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Cac dong tap tin (Stream)

C da cung cip mot thu vién cac ham nhép xuat nhu printf, scanf,
gets, getch(), puts, puch(), fprintf, fscanf, fopen, fwite, fread,... . Céc
ham nay lam viéc kha hiéu qua nhung khong thich tng véi cach to
chirc chuong trinh huéng d6i tuong.

C++ stir dung khai ni€ém dong tin (stream) va dua ra céac 16p dong
tin dé t6 chtrc viéc nhap xuat. Dong tin c6 thé xem nhu mot day cac
byte. Thao tac nhap 1a 1iy (doc) cac byte tir dong tin (khi d6 goi 1a
dong nhap - input) vao bo nhé. Thao tac xuat 1a dua cic byte tir bo
nhd ra dong tin (khi d6 goi 1a dong xuét - output). Céc thao tac nay
1a doc lap thiét bi. Pé thuc hién viéc nhap, xuat 1én mot thiét bi cu
thé, chiing ta chi can gan dong tin v&i thiét bi nay.

§ 1. cac 16p stream
C6 4 16p quan trong can nhd 1a:
+ Lop co so i0s
+ Tir 16p ios din xuat dén 2 16p istream va ostream
+ Hai 16p istream va ostream lai din xuét toi 16p iostream
So d6 ké thira giita cac 16p nhu sau:

ios
istream ostream
iostream

Lop ios

+ Thudc tinh cua 16p: Trong 16p ios dinh nghia cac thudc tinh
du:qc st dung lam céc co dinh dang cho viéc nhdp xuat va cac co
kiém tra 101 (xem bén dudi).
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+ Cac phuong thire: L6p ios cung gép mot s6 phuong thirc phuc

vu viéc dinh dang dir liéu nhap xuat, kiém tra 101 (xem bén du6i).

Lop istream

L6p nay cung cip toan tir nhap >> va nhiéu phuong thirc nhap
khac (xem bén dudi) nhu cac phuong thic: get, getline, read, ignore,
peek, seekg, tellg,...

L6p ostream

L6p nay cung cép toan tir xuat << va nhiéu phuong thirc xuét
Khac (xem bén dudi) nhu cac phuong thirc: put, write, flush, seekp,
tellp,...

Lop iostream

L6p nay thira ké cac phuong thirc nhap xuét cia cac 16p istream
va ostream.

§ 2. Dong cin va toan tir nhip

Dong cin 1a mot ddi tugng kiéu istream dd dinh nghia trong C++ .
D6 1a dong vao (input) chuan gin véi ban phim (twong tu nhu stdin
ctia C). Cac thao tac nhdp trén dong cin ddng nghia v&i nhap dir liéu
tir ban phim.

Do cin 1a mot dbi twong cua 16p istream nén véi cin chung ta c6
thé sir dung toan tir nhap >> va cac phuong thirc nhap cia cac 16p
ios va istream.

Céch dung toan tir nhap dé doc dit liéu tur dong cin nhu sau:
cin >> Tham s6 ;
Trong d6 Tham_s6 c6 thé la:
- Bién hodc phan tir mang nguyén dé nhan mot sd nguyén
- Bién hoiac ph'?ln tir mang thuc dé nhan mot ) thuce
- Bién hodc phan tir mang ky tu dé nhan mot ky tu
- Con tro ky tu dé nhan mot diy cac ky tu khac trong

365
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ChU y: Cac toan tir nhap c6 thé viét ni dudi dé nhap nhiéu gia tri
trén mot dong I€nh nhu sau:
cin >> Tham s6_1>>Tham s6 2 >>..>>Tham sb k;

Cach thirc nhip nhu sau: Bo qua cac ky tu trang (d4u cach, dau
tab, diu chuyén dong) dumng trude néu c6 va sau do doc vao cac ky tu
tuwong ng vai kiéu yéu cau. Cu thé dbi voi timg kiéu nhu sau:

Khi nhap s6 nguyén s& bo qua cac ky tu trang ding trude néu co,
sau d6 bat dau nhan cac ky tu biéu thi s6 nguyén. Viéc nhap két thuc
khi gap mot ky tur tring hodc mét ky tu khong thé hiéu 1a thanh phan
cta s6 nguyén. Vi du néu trén dong vao (g0 tur ban phim) chira cac
ky tu <space><space>123X2 va Tham sb (bén phai cin) 13 bién
nguyén n thi n s€ nhan gia tri 123. Con tré nhap s€ dung tai ky tu X.

Phep nhdp mot sO thue cing tién hanh tuong tu: BO qua cac
khoang tring dimg trudc néu co, sau do bit dau nhdn cac ky tu biéu
thi s6 Thuc. Viée nhap két thuc khi gap mot ky tu tring hodc mot ky
tu khong thé hiéu 13 thanh phan cua sb thuc.

Phep nhdp mot ky tu cling vay: Bo qua cac khoang tring dung
trudc néu co, sau d6 nhan mot ky tu khac ky tu tring. Vi du néu gd
<space><space>XY thi ky tu X dugc nhan va con tré nhdp dung tai
kytuY.

~Phép nhap mot d‘a:ly ky tu: Bo qua cac khoang trépg ding trudc
n@:u c0, sau do6 bat dau nhan t}‘r mot ky tu khac ky tu trang. Viéc nhap
két thuc khi gadp mdt ky tu trang.
Vi du 1: Xét doan chuong trinh:
char ten[10], que[12];
char ch;
int n;
float x;
cin >>n >> x >>ch >>ten >> que ;
Néu gé cac ky tu:

123<5>3.14<5><s>ZHONG<s>HAI<s>PHONG<Enter>
(dé cho gon sé& ky hiéu <s> 1a <space>)
thi két aua nhao nhu sau:
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x=3.14
ch="72’
ten="HONG”
que = “HAI”
Con tr6 nhap s€ dung tai ky tu <space> trudc trt PHONG. Cac ky
tu con lai s€ dugc nhan trong céc cau Iénh nhap ti€p theo.
Vi du 2: Xét doan chuong trinh:
int m;
float y;
cin>>m>>y;
Néu gb:
<§><$>456<5><5>4.5<Enter>
thi két qua nhap la:
m = 456
y=45

Ky tu <Enter> van con lai trén dong nhap.

§ 3. Nhap ky tu va chudi ky tu tir ban phim
Chung ta nhan thiy toan tir nhdp >> chi tién loi khi dung dé nhap
cic gia tri so (nguyén, thuc). Dé nhap ky tu va chudi ky tu nén dung
cac phuong thirc sau (dinh nghia trong 16p istream):
cin.get cin.getline cin.ignore

3.1. Phuong thirc get ¢6 3 dang (thuc chit co 3 phuong thic cling
cé tén get):
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int cin.get() ;

ding dé doc mot ky tu (ké ca khoang trang). Cach thic doc cua
cin.get cd thé minh hoa qua vi du sau: Xét cac cau l1énh

char ch;

ch = cin.get()
+ Néu gd

ABC<Enter>

thi bién ch nhan ma ky tu A, cac ky ty BC<Enter> con lai trén dong
Vao.

+ Néu gd
A<Enter>
thi bién ch nhian ma ky tu A, ky tu <Enter> con lai trén dong vao.
+ Néu gd
<Enter>
thi bién ch nhian ma ky ty <Enter> (bang 10) va dong vio rdng.
Dang 2:
istreamé& cin.get(char &ch) ;

dung dé doc mot ky tu (ké ca khoang trang) va dit vao mot bién kiéu
char duoc tham chiéu béi ch.

Chay:
+ Cach thirc doc cuia cin.get dang 2 ciing gidng nhu dang 1
+ Do cin.get() dang 2 tra vé tham chiéu t6i cin, nén c6 ’thé su
dung céc phuong thirc get() dang 2 noi dudi nhau. Vi du 2 néu khai
bao
char chl, ch2;
thi 2 cau lénh:
cin.get(chl);
cin.get(ch2);

c6 thé viét chung trén mot cau 1énh sau:
cin.get(chl).get(ch2);
Dang 3:
istream& cin.get(char *str, int n, char delim = \n’);

9 9 4
N AR a A X . 1 A 0 11 B M
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hudng sau:

+ Gap ky tu gidi han (cho trong delim). Ky tu gi¢1 han mac dinh
la “\n” (Enter)

+ Pa nhan du (n-1) ky tu

Chuy:

+ Ky tu két thac chudi \0” duoc bd sung vao diy ky tu nhan duoc

+ky tw gi6i han van con lai trén dong nhap dé danh cho céc 1énh
nhap tiép theo.

Chuy:

+ Cing gidng nhu get() dang 2, c6 thé viét cac phuong thirc get()
dang 3 n6i dudi nhau trén mot dong 1énh.

+ Ky tu <Enter> con lai trén dong nhp co thé lam tréi phuong
thire get() dang 3. Vi du xét doan chuong trinh:

char ht[25], qq[20], cq[30];
cout << “A\nHo tén: «;
cin.get(ht,25);

cout << “\nQué quan: “;
cin.get(qq,20);

cout << “AnCo quan: “;
cin.get(cq,30);

COut <<)’\n’5 <<ht<<” “<<qq<<” “<<Cq
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uong ¢ nhap“ho teén, qué quan va

Néu g0:
Pham Thu Huong<Enter>

thi cau 1énh get dau tién s& nhan duoc chudi “Pham Thu Huong” cét
vao mang ht. Ky tu <Enter> con lai s€ 1am tréi 2 cau 1é€nh get tiép
theo. Do d6 cau 1énh cudi cung s€ chi in ra Pham Thu Huong.

Dé khic phuc tinh trang trén, c6 thé diing mot trong cac cach sau:

+ Dung phuong thirc get() dang 1 hoic dang 2 dé lay ra ky tu
<Enter> trén dong nhap trudc khi dung get (dang 3).

+ Dung phuong thirc ignore dé lay ra mot s6 ky tu khong can thiét
trén dong nhap trude khi dung get dang 3. Phuong thirc nay viét nhu
sau:

cin.ignore(n) ; // LAy ra (loai ra hay bo qua) n ky tu trén
// dong nhéap.

Nhu vay dé c6 thé nhap dugc ca qué quan va co quan, can sua lai
doan chuong trinh trén nhu sau:

char ht[25], qq[20], cq[30];

cout << “\nHo tén:

cin.get(ht,25);

cin.get(); // Nhan <Enter>

cout << “\nQué quan: “

cin.get(qq,20);

ignore(1); // B6 qua <Enter>

cout << “\nCo quan: “

cin.get(cq,30);

cout <<’\n”’ <<ht<<” “<<qq<” “<<cq

3.2. Phuong thirc getline

Twong ty nhu get dang 3, c6 thé ding getline dé nhap mot day ky
tu tir ban phim. Phuong thirc nay dugc moé ta nhu sau:

istream& cin.getline(char *str, int n, char delim = ‘\n’);
Phuong thirc dau tién lam viéc nhu get dang 3, sau dé~n<') loai
<Enter> ra khoi dong nhép (ky tw <Enter> khong dua vao day ky tu
nhan dugc). Nhu vay c6 thé dung getline d¢ nhap nhiéu chudi ky tu
(ma khong lo ngai cac cau 1¢nh nhdp ti€p theo bi troi).
Vi du doan chuong trinh nhép ho té€n, qué quan va co quan bén
trén co6 thé viét nhu sau (bang cach dung getline):
char ht[25], qq[20], cq[30];
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cin.getline(ht,25);
cout << “\nQué quan: “
cin.getline(qq,20);
cout << ‘“\nCo quan: “
cin.get(cq,30);
cout <<”\n” <<ht<<” “<<qq<<” “<<Cq

Cha y: Ciing gibng nhu get() dang 2 va get() dang 3, c6 thé viét

cac phuong thure getline() noi dudi nhau trén mot dong Iénh. Vi du
doan chuong trinh trén c6 thé viét lai nhu sau:

char ht[25], qq[20], cq[30];
cout << “\nHo tén, Qué quan va Co quan: “;
cin.getline(ht,25).getline(qq,20).get(cq,30);
cout <<"\n” <<ht<<” “<<qq<<” “<<cq
3.3. Phuong thirc ignore
Phuong thirc ignore dung dé bo qua (loai bo) mot sé‘k}'/ tu trén
dong nhép. Trong nhi€u trudong hop, day la viéc lam can thiét dé
khong lam anh hudng dén cac phép nhap tiép theo.
Phuong thirc ignore dugc mo ta nhu sau:
istream& cin.ignore(int n=1);
Phuong thurc s€ bd qua (loai bo) n ky tu trén dong nhap.

3.4. Nhap dong thoi gia tri so6 va ky tu
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<Enter> trén dong nhép. Ky tu <Enter> nay s€ lam tr6i cac 1énh
nhdp ky tu hodc chuodi ky tu bén dudi. Do vay can dung:
hodc ignore()
hodc get() dang 1
hodc get() dang 2
dé loai bo ky tu <Enter> con spt lai ra khoi1 dong nhép trude khi thuc
hién viéc nhap ky tu hodc chuoi ky tu.

3.5. Vi du: Chuong trinh dud6i day st dung 16p TSINH (Thi sinh)
v&i 2 phuong thirc xuat va nhap.
/ICT7_04.CPP
// Nhap dir liéu s6 va ky tu
#include <iostream.h>
#include <conio.h>
struct TS
{
int sobd;
char ht[25];
float dt,dl,dh,td;
s
class TSINH
{
private:
TS *ts;
int sots;
public:
TSINH()
{
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} .

ts=NULL;
sots=0;

}

TSINH(int n)

V

{
ts=new TS[n+1];

sots=n;

}

TSINHN

[

if (sots)
{
sots=0;
ts = NULL,;
}

}
oid nhap();

void xuat();

void TSINH::nhap()

{

if (sots)
for (int i=1; i<=sots; ++i)

{

cout << "\nThi sinh "<<i<<™: "
cout << "\nSo bao danh: " ;
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cin.ignore();

cout <<"Ho ten: ";
cin.get(ts[i].ht,25);

cout << "Diem toan, ly, hoa: ";

cin >> ts[i].dt >> ts[i].dl >> ts[i].dh;
ts[i].td = ts[i].dt + ts[i].dl + ts[i].dh;

}
}
void TSINH::xuat()
{
if (sots)
{
cout << "\nDanh sach thi sinh:" ;
for (int i=1; i<=sots; ++i)
cout << "\nHo ten: " << tg[i].ht << " So BD: "<< ts[i].sobd
<<" Tong diem: "<< tg[i].td;
}
}
void main()
{
int n;
clrscr();

cout << "\nSo thi sinh: ";
cin>>n;
TSINH *t = new TSINH(n);

t->nhap() ;
t->xuat();
getch();
delete t;

§ 4. Dong cout va toan tir xuat

4.1. Dong cout

Dong cout 1a mot ddi twong kiéu ostream dd dinh nghia trong
C++. D6 1a dong xuat (output) chuan gan voi man hinh (tuong tu
nhir stdont enia C) Céae thao tac xnat trén dono cont done nohia véi
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Do cout 13 mot dbi twong cua 16p ostream nén véi cout chung ta
co thé st dung todn tur xuat << va cac phuong thirc xuat ctia cac lop
I0S va ostream.

4.2.To4n tir xuat

C++ dinh nghia chdng toan tir dich trai << dé gui cac ky tu ra
dong xuat.

Cach dung toan tir xuit dé xuat dir liéu tir bd nhd ra dong cout
nhu sau:

cout << Tham_s0 ;

Trong d6 Tham s6 biéu thi mot gia tri cAn xuét ra man hinh. Gia
tri s€ dugc bién do1 thanh mot day ky tu trudc khi dua ra dong xuat.
Kiéu cta Tham_s0 c6 thé nhu sau:

- Nguyén (xuat gia tri nguyén)
- Thuc (xuét gia tri thuc)
- ky tu - char (xuit mot ky tu)

- con trd ky tu - char* (xuét chudi ky tur)



SiBRR G MBR 810l HEREISIST oY RRRign s ViR gy simpopdt.com

gid tri) trén mot dong 1énh nhu sau:
cout << Tham sd 1 <<Tham s 2 <<...<<Tham s k;

Chu y: Toan tir xuat duoc dinh nghia chong (tring tén) voi toan
ttr dich trai va n6 cung c6 mic do wu tién nhu toan tir dich trai. Xem
phu Iyc 1 ching ta thiy toan tir xuat c6 thur ty vu tién 16n hon cac
toan tir trong biéu thirc diéu kién. Vi vay néu dung toan tir xuat dé in
mét bicu thie diéu kién nhu sau:

int a=5, b=10;
cout << ‘“‘\nMax= “ << a>b?a:b;

thi Trinh bién dich s€ bao 161. B¢ tranh 161 can dung cac dau ngoac
tron dé bao bi€u thirc di€u kién nhu sau:

int a=5, b=10;
cout << “\nMax= “ << (a>b?a:b) ;

Tém lai: Nén bao cac biéu thirc trong 2 dau ngodc tron.

4.3. Pinh dang (tao khudn dang cho) dir liéu xuit

Viéc dinh dang dit liéu xuét hay tao khuon dang cho dit liéu xuat
la mét viéc can thi€t. Vi du can in céac gié tri thuc trén 10 vi tri trong
d6 ¢o6 2 vi tri danh cho phan phan.

Ban than toan tor xuat chua c6 kha nang dinh dang, ma can s
dung cac cong cu sau:

+ Céc phuong thirc dinh dang
+ Céc céc co dinh dang
+ Céac ham va bg phan dinh dang

Muc sau s& trinh bay cach dinh dang gia tri xuat.

§ 5. Cac phuong thirc dinh dang
5.1. Noi dung dinh dang gia tri xuit
Noi dung dinh dang 1a xac dinh cac thong s6:

- B§ rong quy dinh

- Do chinh xac

- Ky tu don

- Va cac thong s6 khac

+ P9 rong thue té ciia gia tri xuat: Nhu di nodi ¢ trén, C++ sé
bien doi gia tri can xuat thanh mdt chuoi ky ty roi dua chuoi nay ra
man hinh. Ta s€ goi so ky tu cia chuodi nay 1a d6 rong thuc té cua gia
tri xuat. Vi du voi cac cau 1énh:

int n=4567, m=-23;

float x =-3.1416;

char ht[] = “Tran Van Thong” ;
thi:

Do rong thuc té cian 1a 4, ciam 13 3, ctia x 13 7, cua ht 1a 14.

4 NA »Ana anx Ainh 13 nr’(\ 71 e fA; f]fn‘é'7\n1 trAn man hinh Aadnh f]’é in
376 7 7 - 7
dung phuong thirc cout.width() dé thiét 1ap rong nay. Vi du ciu 1énh:

cout.width(8);
s& thiét 1ap do rong quy dinh 12 8.

+ Mbi quan hé giira d§ rong thue té va dé rong quy dinh

- Néu do rong thuc té 16n hon hodc bﬁng do rong quy dinh thi )
vi tri trén man hinh chira gié tri xuat s€ bang d¢ rong thuc te.

- Néu do rong thuc té nho hon do rong quy dinh thi sb vj tri trén
man hinh chira gia tri xuat s€ bang do rong quy dinh. Khi d6 sé co
mot sO vi tri du thira. Céac vi tri du thtra s€ dugc don (lap day) bang
khoéang trong.

+ Xac dinh ky tw don: Ky tu don mic dinh 1a ddu cach (khoang
trong). Tuy nhién cé thé dung phuong thtrc cout.fill() d€ chon mdt
ky tu don khac. Vi du vai cac cau 1énh sau:

int n=123; // DY rong thuc té1a3
cout.fill(**’); // Ky ty don 1a *
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cout.-wi 0 Iong quy
cout << n;

thi két qua in ra la:
**123

+ P9 chinh xac 1 s6 vi tri danh cho phan phan (khi in s6 thyc).
Do chinh xac mac dinh 1a 6. Tuy nhién c6 thé dung phuong thirc
cout.precision() dé chon do chinh xac. Vi du véi cac cau Iénh:

float x =34.455; // Do rong thuc té 6
cout.precision(2) ; // B chinh xac 2
cout.width(8);  // B rong quy udc 8
cout.fill(‘0’); /Ky twdonlasd 0
cout << x;

thi két qua in ra la:
0034.46

5.2. Cac phwong thirc dinh dang
1. Phuong thue
int cout.width()
cho biét d6 rong quy dinh hién tai.
2. Phuong thue
int cout.width(int n)

Thiét lap do rong quy dinh mdi 1a n va tra vé do rong quy dinh
trudc do.

Chua y: Do rong quy dinh n chi ¢co tac dung cho mot gid tri XuAt.
Sau d6 C++ lai 4p dung d¢ rong quy dinh bang 0.

Vi du véi cac cau Iénh:
int m=1234, n=56;
cout << “\nAB”

cout.width(6);

cout <<m;

cout << n;
thi két qua in ra Ia:

AB 123456

(giita B va s6 1 ¢6 2 dau cach).

3. Phuong thire
int cout.precision()

Cho biét do chinh xac hién tai (dang 4p dung dé xuat cac gia tri
thirc).

4. Phuong thuc

int cout.precision(int n)

Thiét 1ap d6 chinh x4c s& ap dung 1a n va cho biét do chinh xac
trude do. Bo chiph xac duoc thiét 1ap s€ co6 hiéu luc cho toi khi gap
mot cau Iénh thiét 1ap dd chinh xac mai.

5. Phuong thue
378

Cho biét ky tu don hién tai dang duoc ap dung.

6. Phuong thuc
char cout.fill(char ch)

Quy dinh ky tu don mdi s€ dugce dﬁng 1a ch va cho biét ky tu don
dang dung trude do. Ky tu don dugc thiét 1ap sé c6 hi¢u luc cho téi
khi gdp mot cau [€nh chon ky tu don maoi.

Vi du xét chuong trinh:

/ICT7_06.CPP

/I Cac phuong thuc dinh dang

#include <iostream.h>

#include <conio.h>

void main()
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clrscr();
float x=-3.1551, y=-23.45421,
cout.precision(2);
cout.fill("™*";
cout << "\n";
cout.width(8);
cout << x;
cout << "\n";
cout.width(8);
cout <<y,
getch();
}

Sau khi thuc hién, chuong trinh in ra man hinh 2 dong sau:
***.3.16
**.23.45

§ 6. C dinh dang
6.1. Khai niém chung vé co
Mdi c& chira trong mot bit. C& ¢6 2 trang thai:
Bét (on) - co giatril
Tit (off) - c6 gi tri 0
(Trong 6.3 s& trinh bay cac phuong thirc ding dé bat, tit cic co)

Cac co c6 thé chira trong mot bién kiéu long. Trong tép
<iostream.h> da dinh nghia cac co sau:

ios::left ios::right ios::internal
i0s::dec i0s::oct i0S::hex
ios::fixed ios::scientific i0s::showpos

i0S::uppercase i0s::showpoint i0s::showbase

6.2. Cong dung cua cac co
C6 thé chia cac co thanh cac nhom:
Nhém 1 gom céc ¢ dinh vi (ciin 18) :
ios::left ios::right ios::internal
Co ios::left: Khi bét c¢ ios:left thi gid tri inra nam bén trai ving
quy dinh, cac ky ty don nam sau, vi du:
35***
_89**
Co ios::right: Khi bat co ios:right thi gia tri in ra nam bén phai
vung quy dinh, cac ky tu don nam trude, vi du:
***35
**_89
Chu y: Mac dinh co ios::right bat.
Co ios::internal: Co ios:internal co tac dung gibng nhu co
i0s::right chi khac la dau (n€u c6) in dau tién, vi du:
***35
_**89
380
/ICT7_06.CPP
/I Cac phuong thuc dinh dang
I/ Co dinh vi
#include <iostream.h>
#include <conio.h>
void main()
{
clrscr();
float x=-87.1551, y=23.45421;
cout.precision(2);
cout.fill("™*");
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cout.set

cout <<"\n";
cout.width(8);
cout << x;
cout <<"\n";
cout.width(8);
cout <<y;
cout.setf(ios::right); // Bat co ios::right
cout <<"\n";
cout.width(8);
cout << x;
cout <<"\n";
cout.width(8);
cout <<y;
cout.setf(ios::internal); // // Bat c¢ ios::internal
cout << "\n";
cout.width(8);
cout << x;
cout << "\n";
cout.width(8);
cout <<vy;
getch();

-87.16**

23.45%**
**-87.16
***23.45

-**87.16
***23.45

Nhém 2 gém cic co dinh dang s6 nguyén:
los::dec ios::oct i0s::hex
+ Khi ios::dec bat (mic dinh): S6 nguyén duoc in dudi dang co sb
10
+ Khi ios::oct bat : S6 nguyén dugc in dudi dang co sd 8
+ Khi ios::hex bat : S6 nguyén duoc in dudi dang co s6 16
Nhém 3 gom céc co dinh dang s6 thue:
ios::fixed 1os::scientific i0s::showpoint
Mic dinh: Co ios::fixed bat (on) va cd ios::showpoint tit (off).

+ Khi ios::fixed bat va c¢ ios::showpoint tit this6 thuc in ra dudi
dang thap phén, s6 chir s6 phan phan (sau dau cham) duoc tinh bang
d6 chinh x4c n nhung khi in thi bo di cac chit s6 0 & cudi.

Vi du néu d6 chinh xac n = 4 thi:
S6 thuc -87.1500 duoc in:  -87.15
Sb thuc 23.45425 duoc in:  23.4543
S6 thyc 678.0 dugc in: 678
+ Khi ios::fixed bat va co ios::showpoint bat thi s6 thuc in ra

382
dung bang do chinh xac n.

Vi du néu d6 chinh x4c n = 4 thi:
S thyuc -87.1500 duoc in:  -87.1500
Sb thuc 23.45425 duge in:  23.4543
S6 thuc 678.0  duwocin:  678.0000

+ Khi ios::scientific bat va cd ios::showpoint tat thi s6 thuc in ra
dudi dang mil (dang khoa hoc). S chit s6 phan phén (sau ddu chim)
cua phén dinh tri duoc tinh bﬁng d6 chinh xac n nhung khi in thi bo
di cac chir s6 0 & cudi.
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0C Xac n=

S thyc -87.1500 duoc in:  -8.715e+01
S6 thuc 23.45425 duoc in:  2.3454e+01
S6 thuc 678.0  dugcin:  6.78¢+02

+ Khi ios::scientific bat va co ios::showpoint bat thi s6 thuc in ra
dudi dang mii. SO chit sO phan phan (sau dau cham) cua phan dinh
tri dugc in ding bang do chinh xac n.

Vi du néu do chinh x4c n = 4 thi:
S6 thuc -87.1500 dugc in:  -8.7150e+01
S6 thuc 23.45425 dugc in:  2.3454e+01
S6 thuc 678.0  dugcin:  6.7800e+01
Nhém 4 gom céc hién thi:
i0s::showpos i0s::showbase io0s::uppercase
Co ios::showpos

+ Néu cd ios::showpos tit (mic dinh) thi diu cong khong duoc in
trude so duong.

+ Néu co ios::showpos bat thi ddu cong duoc in trude sé duong.
Co ios::showbase

+ Néu co ios::showbase bat thi sd nguyén hé 8 dugc in bat dau
bang ky tu 0 va s6 nguyén h¢ 16 dugc bat dau bang cac ky tu 0x. Vi
du néu a = 40 thi:

dang in hé¢ 8 la: 050
dang in hé¢ 16 la 0x28
+ Néu co ios::showbase tat (médc dinh) thi khéng in 0 trude 5O
nguyén h¢ 8 va khong in 0x trudc s6 nguyén hé 16. Vi du néu a = 40
thi:
dang in h¢ 8 la: 50
dang in hé¢ 16 1a 28

Co ios::uppercase
+ Néu co ios::uppercase bat thi cac chir s6 hé 16 (nhu A, B, C,
...) dugc in dudi dang chir hoa.

+ Néu co ios::uppercase tit (mdc dinh) thi cac chit s6 hé 16 (nhu
A, B, C, ...) dugc in dudi dang chit thuong.

6.3. Cac phuong thirc bat tit co
Cac phuong thtrc nay dinh nghia trong 16p ios.
+ Phuong thuc
long cout.setf(long f) ;
s€ bat cac co li¢t ké trong f va tra vé mot gia tri long biéu thi cac c&

dang bat. Thong thuong gia tri f dugce xac dinh bang cach t hop cac
co trinh bay trong muc 6.1.

Vi du cau I¢nh:
cout.setf(ios::showpoint | ios::scientific) ;
s€ bat cac co 10s::showpoint va ios::scientific.
+ Phuong thuc
long cout.unsetf(long f) ;

s& tat cac co liét ké trong f va tra vé mot gia tri long biéu thi cac co
dang bat. Thong thuong gia tri f dugc xac dinh bang cach to6 hop céc
co trinh bay trong muc 6.1.

384
cout.unsetr(los.:snowpolint | 10S:.sCientTiC) ;

s& tét cac cd os::showpoint va ios::scientific.
+ Phuong thuc
long cout.flags(long f) ;
c6 tac dung giéng nhu cout.setf(long). Vi du ciu Iénh:
cout.flags(ios::showpoint | ios::scientific) ;
s€ bat cac co ios::showpoint va ios::scientific.
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ron,
long cout.flags() ;
s& tra vé mot gid tri long biéu thi cac cd dang bat.

§ 7. Cac bd phan dinh dang va cac ham dinh dang
7.1. Cac by phan dinh dang (dinh nghia trong <iostream.h>)
Céc b phan dinh dang gom:

dec // nhu co i0s::dec

oct //nhu co 1os::oct

hex //nhu co 1os::hex

endl // xutky tu \n’ (chuyén dong)

flush // day dir liéu ra thiét bi xuét

Chung c6 tac dung nhu c& dinh dang nhung dugc viét ndi dudi
trong toan tur xuat nén tién st dung hon.

Vi du xét chuong trinh don gian sau:
/ICT7_08.CPP
// Bo phan dinh dang
#include <iostream.h>
#include <conio.h>
void main()
{
clrscr();
cout.setf(ios::showbase)
cout << "ABC" << endl << hex << 40 << " " << 41;
getch();

¥

Chuong trinh s€ in 2 dong sau ra man hinh:

ABC
0x28 0x29

7.2. Cac ham dinh dang (dinh nghia trong <iomanip.h>)
Céc ham dinh dang gom:
setw(int n) // nhu cout.width(int n)
setpecision(int n)  // nhu cout.pecision(int n)
setfill(char ch) // nhu cout. fill(char ch)
setiosflags(long 1)  // nhu cout.setf(long f)
resetiosflags(long 1) // nhu cout.unsetf(long f)

Cac ham dinh dang c6 tac dung nhu cac phuong thuc dinh dang
nhung dugc viét ndi dudi trong toan tir xuat nén tién str dung hon.

Chd y 1: Cac ham dinh dang (cling nhu cdc bo phan dinh dang)
can viét trong céac toan tir xuat. Mot ham dinh dang ding mot minh
nhu mot cau Iénh s€ khong c6 tac dung dinh dang.

Cha y 2: Muén st dung cac ham dinh dang can bd sung vao dau
chuong trinh cau 1énh:
#include <iomanip.h>
Vi du c6 thé thay phuong thirc
cout.setf(ios::showbase) ;
trong chwong trinh ciia muc 7.1 bang ham
cout << setiosflags(ios::showbase);
(cha y ham phai viét trong toan tir xuat)
Nhu vay chuong trinh trong 7.1 ¢ thé viét lai theo cac phuong an

AALas

386

1L nuung ur 1.

#include <iostream.h>
#include <iomanip.h>
#include <conio.h>
void main()

{
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cout << setiosflags(ios::showbase) ; dinh dang va phuong th&c dinh glang dé in danh sach thi sinh duc’y,i

cout << "ABC" << endl << hex << 40 << " " << 41: dang bang véi cac yéu cau sau: S6 bao danh in 4 ky tu (chen thém s6

getch(): 0 vao trudc vi du 0003), tong di€m in véi dung mot chir s phan
y ’ phan.

/ICT7_08.CPP

// Bo phan dinh dang
// Ham dinh dang

// Co dinh dang
#include <iostream.h>

Phuong an 2:
#include <iostream.h>
#include <iomanip.h>
#include <conio.h>

void main() . . .
include <iomanip.h>
{ #includ p.h
clrscr(): #include <conio.h>
cout << "ABC" << end| << setiosflags(ios::showbase) struct TS
<< hex << 40 << ""<<41; {
getch()' int SObd,
} char ht[25];
Duéi ddy 1a vi du khac vé viéc dung cac ham va bd phan dinh float dt,dl,dh,td;
dang. Cac cau I¢nh: }:
int i = 23; class TSINH
cout <<i << endl << setiosflags(ios::showbase) {
<< hex << i << dec << setfill(‘*”) private:
<< endl << setw(4) <<1<<setfill(‘0’) TS *ts:
<< endl << setw(5) <<i; int sots:
s€ in ra man hinh nhu sau: public:
23 TSINH()
0x17 .
**23 388
LO>—INULL,
00023 sots=0;

¥
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{
ts=new TS[n+1];
sots=n;
}
~TSINH()
{
if (sots)
{
sots=0;
ts = NULL,;
}
}
void nhap();
void sapxep();
void xuat();
s
void TSINH::nhap()
{
if (sots)
for (int i=1; i<=sots; ++i)
{
cout << "\nThi sinh "<<i<<™ ",
cout << "\nSo bao danh: " ;
cin >> ts[i].sobd;
cin.ignore();
cout << "Ho ten: ";

cin.get(ts[i].ht,25);

cout <<"Diemtoan, ly, hoa: " ;

cin >> tg[i].dt >> ts[i].dl >> ts[i].dh;
ts[i].td = ts[i].dt + ts[i].dl + ts[i].dh;

void TSINH::sapxep()

int i.j;

for (i=1; i< sots; ++i)

for (j=i+1; j<= sots; ++j)
if (ts[i].td < ts[j].td)

{
TS tg;
tg=ts[i];
ts[i]=ts[i];
tsfjl=tg;

}

void TSINH::xuat()

390

if (sots)
{
cout << "\nDanh sach thi sinh:" ;
cout.precision(1);
cout << setiosflags(ios::left);
cout << "\n" << setw(20) << "Ho ten" << setwi(8)
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cout << "\n" << setw(20)<<setiosflags(ios::left) << ts[i].ht
<< setw(4) << setfill('0") << setiosflags(ios::right)
<<tg[i].sobd << " " << setfill(32)
<< setiosflags(ios::left|ios::showpoint)
<< setw(10) << ts[i].td,;
}
}
void main()
{
int n;
clrscr();
cout << "\nSo thi sinh: ";
cin>>n;
TSINH *t = new TSINH(n);
t->nhap() ;
t->sapxep();
t->xuat();
getch();
delete t;

§ 8. Cac dong tin chuén
C6 4 dong tin (d6i tugng clia cac 16p Stream) da dinh nghia trudc,
duogc cai dat khi chuong trinh khoi dong. Hai trong s6 d6 da ndi ¢
trén la:
cin dong input chuin gan véi ban phim, giéng nhu stdin cia
C.
cout dong output chuan gin véi man hinh, gibng nhu stdout
cua C.

Hai dong tin chuan khéc la:
cerr dong output 131 chuin gin véi man hinh, gibng nhu stderr
cua C.
clog gidng cerr nhung c6 thém bd dém.
Chu y 1: C6 thé dung cac dong cerr va clog dé xut ra man hinh
nhu da dung doi véi cout.

Chay 2: Vi clog c6 thém bo dém, nén dir liéu dugc dua vao bod
dém. Khi dafly bo dén} thi‘ dua dir liéu tor b dém ra dong clog. Vi vay
trude khi két thiic xuat can dung phuong thirc:

clog.flush();
dé day dir liéu tir bo dém ra clog.

'Chuong trinh sau minh hoa cach dung dong clog. Chung ta nhan
thay, néu bo cau 1énh clog.flush() thi sé khong nhin thay két qua xuat
ra man hinh khi chuong trinh tam dirng béi cau 1énh getch().

// Dung clog va flush
#include <iostream.h>
#include <conio.h>
void main()

{

clrscr();

float x=-87.1500, y=23.45425,2=678.0;
clog.setf(ios::scientific);
clog.precision(4);

clog.fill("™*");

clog << ™\n";

clog.width(10);

clog << x;

clog << "\n";

clog.width(10);

392



Simp(%Dng< lyl,erge and Split Unregistered Version - http://www.simpopdf.com

clog << "™\n";
clog.width(10);
clog << z;
clog.flush();
getch();

§ 9. Xuit ra may in

Trong sb 4 dong tin chuan khong dong nao gin véi may in. Nhu
vay khong thé dung cac dong nay dé xuét dir liéu ra may in. Pé xuit
dir liéu ra may in (cting nhu nhap, xudt trén tép) can tao ra cac dong
tin méi va cho né gan véi thiét bi cu thé. C++ cung cap 3 1p stream
dé 1am diéu nay, do 1a cac 16p:

ifstream  dung dé tao dong nhap
ofstream  dung dé tao dong xuét
fstream dung dé tao dong nhap, dong xuét hodc dong nhap-xuit

M&i 16p c6 4 ham tao dung dé khai bao cac dong tin (ddi twong
dong tin). Trong muc sau s€ noi thém vé cac ham tao nay.

D¢ tao mot dong xuat va gan n6 vdi may in ta ¢6 thé dung mot
trong cac ham tao sau:

ofstream Tén_dong_tin(int fd) ;
ofstream Tén_dong_tin(int fd, char *buf, int n) ;
Trong do:
+Tén_dong_tin la tén bién dbi twong kiéu ofstream hay goi 1a tén
dong xuat do chung ta tu dat.
+ fd (file descriptor) la chi sO tap tin. Chi s6 tap tin dinh sin ddi
v6i stdprn (may in chuan) 1a 4.
+ Cac tham s6 buf va n xac dinh mot ving nhd n byte do buf tro
téi. Vung nho s€ duge dung lam bd dém cho dong xuat.

Vidu 1 cau l¢nh:
ofstream prn(4) ;

s& tao dong tin xudt prn va gan nd véi may in chuan. Dong prn sé& c6
bo dém mic dinh. Dit liéu trudc hét chuyén vao bo dém, khi day bo
dém thi dir liéu s& duoc day tir bd dém ra dong prn. Dé chu dong
yéu cau day dit liéu tir bd dém ra dong prn ¢ thé str dung phuong
thire flush hodc bo phan dinh dang flush. Cach viét nhu sau:

prn.flush(); // Phuong thirc
prn << flush ; // B6 phan dinh dang

Céc cau 1énh sau s€ xuat dir liéu ra prn (may in) va y nghia cua
chiung nhu sau:

prn << “\nTong = “ << (4+9) ; // Pua mot dong vao by dém
prn << “\nTich =" << (4*9); // Pua tiép dong thir 2 vao by dém
prn.flush(); // Day dit liéu tir bd dém ra may in (in 2 dong)

Cac cau I¢nh dudi day cling xuat dir liéu ra may in nhung s€ in
tirng dong mot:

prn << “\nTong = “ << (4+9) << flush ; // In mdt dong
prn << “\nTich = “ << (4*9); << flush // In dong thir hai
Vidu 2: Cac cau lénh

char buf[1000] ;

ofstream prn(4,buf,1000) ;
s& tao dong tin xut prn va gin nd vi may in chuan. Dong xuat prn
st dung 1000 byte cia mang buf lam bo dém. Cac cau Iénh dudi day
cling xuat dir liéu ra may in:

prn << “\nTong = “ << (4+9) ; // Pua di liéu vao bo dém

prn << “\nTich = “<<(4*9); //Pua di liéu vao bo dém

prn.flush() ; // Xuét 2 dong (& bd dém) ra may in

Chu §: Trudc khi két thic chuong trinh, dit liéu tir bd dém s&
duoc tu dong day ra may in.

394
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chuwong trinh trong muyc 7.3 (chi sira d6i phuong thirc xuat) nhung ts=new TS[n+1];
thay viéc xuat ra man hinh bang xuat ra may in. ,

/ICT7_08B.CPP sots=n;
// Xuat ra may in ¥
// Bo phan dinh dang ~TSINH()
// Ham dinh dang {
#include <iostream.h> If (sots)
#include <iomanip.h> {
#include <conio.h> sots=0;
struct TS ts = NULL,;
{ }
int sobd; }
char ht[25]; void nhap();
float dt,dl,dh,td; void sapxep();
}; void xuat();
class TSINH }:
{ void TSINH::nhap()
private: {
TS *ts; if (sots)
int sots; for (int i=1; i<=sots; ++i)
public: {
TSINH() cout <<"\nThi sinh "<<i<<™";

{ cout << "\nSo bao danh: " ;

ts:tNleLL; cin >> ts[i].sobd;
sots=0; .
, cin.ignore();

cout << "Ho ten: " ;
TSINH(int n) o

cin.get(ts[i].ht,25);
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cin >> ts[i].dt >> ts[i].dl >> ts[i].dh; setw(4) << setfill('0")<<setiosflags(ios::right)<< ts[i].sobd
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} ¥
void TSINH::sapxep() }
{ void main()
int i,j; {
for (i=1; i< sots; ++i) int n:
for (j=i+1; j<= sots; ++j) clrser();
if (ts[i].td < ts[j].td) cout << "\nSo thi sinh: ";
{ cin>>n;
TStg; TSINH *t = new TSINH(n):
to~tslll: t>nhap()
ts[!]=tsp]; t->sapxep();
ts[il=tg; t->xuat();
} getch();
} delete t;
void TSINH::xuat() ’
{ }
ostream prn(4);
if (sots) § 10. Lam viéc voi tép
{

orh << "\nDanh sach thi sinh:" : 10.1. Cac 16p dung dé nhap, xuit dir li¢u 1én tép

. Nhu d4 néi & trén, C++ cung cip 4 dong tin chuan dé lam viéc véi
prn.precision(1);

ban phim va man hinh. Muon nhap xuat Ién tép chung ta can tao cac

prn << setiosflags(ios::left); dong tin méi (khai bdo céc d6i tuong Stream) va gian chung voi mot
prn << "\n" << setw(20) <<"Ho ten" << setw(8) tép cu thé. C++ cung cap 3 16p stream dé lam dieu nay, do 1a cac 16p:
<< "So BD"<< setw(10) << "Tong diem"; ofstream dung dé tao cac dong xuat (ghi tép)

for (int i=1; i<=sots; ++i) ifstream  dung dé tao cac dong nhap (doc tép)
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So @6 dan xuat cac 16p nhu sau:

398

ostream fstreambase istrAeam
ofstream ifstream

- =

fstream

10.2. Ghi dir li¢u Ién tép

Thu tuc ghi dir li€u 1én tép nhu sau:

1. Dung 16p ofstream dé tao ra mot dong xudt va gan nd véi mot
tép cu thé. Khi d6 vi¢c xuat dir li¢u ra dong nay dong nghia vdi viée
ghi dir liéu 1én tép.

2. Thuc hién xuit dit liéu ra dong Xuét vira tao nhu thé xuat dit
liéu ra dong xuat chuan cout.

10.3. Doc dir li€u tir tép
Thu tuc doc dir li¢u tur tép nhu sau:

1. Dung 16p ifstream dé tao ra mot dong nhdp va gén né véi mot
tép cu thé. Khi do viéc nhdp dir licu tir dong nay dong nghia véi viée
doc dir ligu tur tép.

2. Thyuc hién nhép dir liéu tir dong nhép vira tao nhu thé nhap di
liéu tir dong nhap chuén cin.
10.4. Poc - ghi dir liéu ddng thoi trén tép

Thu tuc doc-ghi dit liéu déng thoi trén t€p nhu sau:

1. Dung 16p fstream dé tao ra mot dong nhap-xuét va gan nod vai
mot tép cu the.
2. Thyc hién nhap dir li€u tr dong nhép-xuét vira tao nhu thé nhdp
399
3. Thuc hien xuat du i€u ra dong nhap-xuat vua tao nhu thé xuat
di li¢u ra dong xuat chuan cout.
Nhén xét: Nhu vay:
1. Viée xuét dir liéu ra may in hodc 1én tép duoc thyc hién hoan
toan giong nhu xuat dir liéu ra dong xuat chuan cout (man hinh).
2. Viéc doc dir ligu tur tép duoc thuc hién hoan toan giéng nhu
nhap dit lidu tir dong nhédp chuén cin (ban phim).

§ 11. Ghi dir liéu 1én tép
11.1. Lép ofstream
DPé ghi dir liu Ién tép chiung ta sir dung l6p ofstream. Lop
ofstream thira k& cac phuong thirc cua cac 16p ios va ostream. No
cling thtra ké phuong thuc:
close

cua 16p fstreambase. Ngoai ra 16p ofstream c6 thém cac ham tao va
cac phuong thuc sau:

1. Ham tao:
ofstream() ; // Khong déi
dung dé tao mot ddi tuong ofstream (dong Xuét), chua gén voi tép.
2. Ham tao:
ofstream(const char *fn, int mode = ios::out,

int prot = filebuf::openprot);dung dé tao mot doi
tugng ofstream, mé tép c6 tén fh dé ghi va gan ddi tugng vira tao véi
tép dugc mo.

+ Tham sb fn cho biét tén tép.
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s6 nay c6 thé 1a mot hop cla cac gia tri sau:
ios::binary ghi theo kiéu nhi phan (mac dinh theo kiéu vin
ban)
400
ios::app ghi bd sung vao cuoi tép
jos::ate  chuyén con tro tép t6i cudi tép sau khi mo tép
jos::trunc x04 ndi dung cua tép néu no ton tai
jos::nocreate  néu tép chua c6 thi khong lam gi (bé qua)
jos::noreplace  néu tép da co thi khong 1am gi (bd qua)

+ Tham s6 thir ba prot quy dinh cap bao vé cta dong tin, tham sb
nay co6 thé bo qua vi n6é da dugc gan mot gia tri mac dinh.

3. Ham tao:
ofstream(int fd);

dung dé tao mot ddi tuong ofstream va gén nd véi mot tép co chi )
fd dang mé.

(Dé md va 1ay chi sd (sd hiéu) tép c6 thé dung ham open, xem
cudn Ky thuat Lap trinh C cua tac gia).

4. Ham tao:
ofstream(int fd, char *buf, int n);

dung dé tao mot d6i tuong ofstream , gén né voi mot tép co chi s6 fd
dang m¢ va su dung mot vung nhd n byte do buf trd tdi 1am b dém.

5. Phuong thtrc:
void open(const char *fn, int mode = ios::out,
int prot = filebuf::openprot);dung dé mo tép co
tén fn dé ghi va gin né véi d6i tuong ofstream. Cac tham sb cia
phuong thirc c6 cung y nghia nhu trong ham tao  thar 2.
11.2. Céac cach ghi tép
C6 2 cach chinh sau:

tép dé ghi va gan tép voi dong xuat. Sau do dung toan tir Xudt << va
cac phuong thirc dé xudt dit liéu ra dong xuét vira tao nhu thé xuét
di li¢u ra cout (xem cac muyc trén).
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Xuat vira xdy dyng. Khi khong can lam viéc voi tép nay nita, ching
ta co thé dung phuong thirc close dé chim dut moi rang budc giira
dong xuat va tép. Sau do co thé gan dong xuat voi t¢p khac. Theo
cach nay, cé thé dung mot dong xuat (d6i twgng ofstream) dé xuat dir
liéu 1€n nhi€u tép khéac nhau.

11.3. Vi du

Chuong trinh 1: Chuong trinh dudi day s€ nhdp danh sach n thi
sinh. Thong tin thi sinh gdm: Ho tén, tinh hodc thanh phd cu trd, sb
béo danh, cac diém toan Iy hod. Dir li€u thi sinh dugc ghi trén 2 tép:
Té&p DS1.DL ghi thi sinh theo thir ty nhap tu ban phim, t¢p DS2.DL
ghi thi sinh theo tht ti giam cta tong diém. Céu tric cta 2 tép nhu
Sau:

Dong dau ghi mot sb nguyén bang sb thi sinh.

Cac dong tiép theo ghi dir liéu cta thi sinh. M1 thi sinh ghi trén 2
dong, dong 1 ghi ho tén trén 24 vi tri va tén tinh trén 20 vi tri. Dong
2 ghi s6 bao danh (6 vi tri), cac diém toan, 1y , hoa va tong diém
(mdi diém ghi trén 6 vi tri trong d6 mdt vi tri chira phan phan).
Chuong trinh st dung 16p TS (Thi sinh) ¢6 3 phuong thtrc: Nhap,
sap xép va ghi tép. Cach ghi tép st dung & day 1a cach 1: Dung ham
tao dang 2 cua 16p ofstream.

Chuong trinh 2 ngay bén duéi ciing giai quyét cung bai toan néu
trén nhung st dung céach ghi tép ther 2 (dung ham tao 1 va phuong
thirc open)

Mot diéu dang noi ¢ day la viéc nhap mot chudi ky tu (nhu ho tén
va tén tinh) bang cac phuong thire get hoac getline chua duoc thuan
tién, vi 2 Iy do sau: thir nhit 1a cac phuong thirc nay co thé bi ky tu
chuyén dong (con sot trén cin) 1am tréi. Thir hai 1a cac phuong thirc
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hon so voéi quy dinh) va cac ky ty nay s€ gy anh huong dén cac
phép nhap tiép theo. P& khic phuc cac nhugce diém trén, ching ta
dua vao 2 chuong trinh trén ham getstr dé nhap chudi ky tu tir ban
phim.

/ICT7 10.CPP
402 _
#include <iostream.h>
#include <iomanip.h>
#include <fstream.h>
#include <conio.h>
#include <stdlib.h>
#include <ctype.h>
void getstr(char *str,int n)
{
char tg[21];
while(1) // Bé qua Enter va nhap tdi da n-1 ky tu
{
cin.get(str,n);
if (str[0])
break;
else
cin.ignore();
}
while(1) // Loai cac ky tu con lai ra khoi dong nhép cin
{
cin.get(tg,20);
if (tg[0]==0)

{

cin.ignore();
break;

}

struct TSINH
{
char ht[25];
char ttinh[21];
int sobd;
float dt,dl,dh,td;
},
class TS
{
private:
int sots;
TSINH *ts;
public:
TS()
{
sots=0;
ts = NULL;
}
void nhap();
void sapxep();

void ghitep(char *ttep);

403
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void TS::nhap() ts[i] = ts[j];
{ tsfi] = tg;
cout << "\n So thi sinh: *; }
cin >> sots ; }
int n=sots; void TS::ghitep(char *ttep)
ts = new TSINH[n+1]; {
404 405
3 T<<S0tS;
cout << "\n Nhap thi sinh thu: " << i << endl; f << setprecision(1) << setiosflags(ios::showpoint);
cout <<"Ho ten: " ; for (int i=1; i<=sots; ++i)
getstr(ts[i].ht,25); {
cout << "Tinh hoac thanh pho: " ; f << endl << setw(24) << ts[i].ht << setw(20) << ts[i].ttinh ;
getstr(ts[i].ttinh,21); f << endl << setw(6) << ts[i].sobd
cout << "So bao danh: " ; << setw(6) << ts[i].dt
cin >> ts[i].sobd ; << setw(6) << ts[i].dl
cout << "Cac diem toan, ly, hoa: " ; << setw(6) << ts[i].dh
cin >> ts[i].dt >> ts[i].dl >> ts[i].dh ; << setw(6) << ts[i].td ;
ts[i].td =ts[i].dt + ts[i].dl + ts[i].dh ; }
} f.close();
} }
void TS::sapxep() void main()
{ {
int n = sots; clrscr();
for (int i=1; i< n; ++i) TSt
for (int j=i+1; j<=n; ++)) t.nhap():

if (ts[i].td < ts[j].td)
{

t.ghitep("DS1.DL");
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t.ghitep("DS2.DL");
cout << "\n Hoan thanh";
getch();

}

Chuong trinh 2:
/ICT7_11.CPP

/I Ghi Tep
#include <iostream.h>
HinAhiAdAa ~iAamAanin h~
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#include <conio.h>
#include <stdlib.h>
#include <ctype.h>
void getstr(char *str,int n)
{
char tg[21];
while(1)
{
cin.get(str,n);
if (str[O])
break;
else
cin.ignore();
}
while(1)
{

http://www.simpopdf.com cin.get(tg,20);

if (tg[0]==0)

{
cin.ignore();
break;

¥

¥
¥
struct TSINH

{

char ttinh[21];
int sobd;
float dt,dl,dh,td;
}
class TS
{
private:
int sots;
TSINH *ts;
public:
TS()
{

sots=0;

ts = NULL;

b
void nhap();

void sapxep();

407
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H TSINH tg = ts[i];
void TS::nhap() ts[i] = ts[j];
{ ts[jl = tg;

cout << "\n So thi sinh: *; }

cin >> sots ; }

int n=sots; void TS::ghitep(char *ttep)

ts = new TSINH[n+1]; {

for (int i=1; i<=n; ++i) ofstream f;

{ f.open(ttep,ios::out|ios::noreplace);
cout << "\n Nhap thi sinh thu: " << i << endl; if (f.bad())
cout << "Ho ten: ", {
408 409
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getstr(ts[i].ttinh,21);
cout << "So bao danh: " ;

int ch=getch();
if (toupper(ch)=="C")

cin >> ts[i].sobd ; {
cout << "Cac diem toan, ly, hoa: " ; f.close();
cin >> ts[i].dt >> ts[i].dl >> ts[i].dh ; f.open(ttep) ;
ts[i].td =ts[i].dt + ts[i].dl + ts[i].dh ; }
} else
} exit(1);
void TS::sapxep() }
{ f<<sots;
int n = sots; f << setprecision(1) << setiosflags(ios::showpoint);

for (int i=1; i< n; ++i) for (int i=1; i<=sots; ++i)
for (int j=i+1; j<= n; ++j) {

if (ts[i].td < ts[j].td) f << endl << setw(24) << ts[i].ht << setw(20) << ts[i].ttinh ;
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<< setw(6) << ts[i].dt
<< setw(6) << ts[i].dl
<< setw(6) << ts[i].dh
<< setw(6) << ts[i].td ;
}
f.close();
}
void main()
{
clrscr();
TSt;
t.nhap();
t.ahitep("DS1.DL™);
410 o
t.ghitep("DS2.DL"™);
cout << "\n Hoan thanh";
getch();

¥

§ 12. Poc dir liéu tir tép
12.1. Lép ifstream
bé doc dir liu tur tép chiing ta str dung 16p ifstream. Ldp ifstream
thira ké cac phuong thirc ctia cac 16p ios va istream. No cling thira ké
phuong thirc:
close

cua l6p fstreambase. Ngoai ra 16p ifstream c6 thém cac ham tao va
cac phuong thtrc sau:

1. Ham tao:
ifstream() ; // Khong dbi
dung dé tao mot dbi twong ifstream (dong nhap), chua gin voi tép.
2. Ham tao:
ifstream(const char *fn, int mode = ios::in,
int prot = filebuf::openprot);
dl}ng dé tao mot ddi tuong ifstream, mé tép co tén fn dé doc va g'fln
do1 tugng vura tao voi tép dugc mo.
+ Tham s& fn cho biét tén tép.
ot Tham s§ mode c6 gia tri mac dinh la ios::in (mo dé doc). Tham
s0 nay c6 thé la mdt hop cua cac gia tri sau:
ios::binary doc theo kiéu nhi phan (mic dinh theo kiéu vin ban)
jos::ate  chuyén con tro tép toi cudi tép sau khi md tép
+ Tham s6 thir ba prot quy dinh cip bao vé cua dong tin, tham sb
nay co6 thé bo qua vi n6 da duoc gan mot gia tri mac dinh.
411
ifstream(int fd);
dung dé tao mot dbi tuong ifstream va gén nd véi mot tép cod chi )
fd dang mo.
,(Dé mé va ldy chi sb (s6 hiéu) tép co thé dung ham open, xem
cudn K¥ thuat Lap trinh C cua tac gid)
4. Ham tao:
ifstream(int fd, char *buf, int n);
dung dé tao mot ddi tuong ifstream , gén n6é véi mot té€p co chi s6 fd
dang mé& va su dung mdt vung nhé n byte do buf trd tdi lam by dém.
5. Phuong thtrc:
void open(const char *fn, int mode = ios::in,
int prot = filebuf::openprot);
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Céc tham sb cua phuong thirc ¢ cing ¥ nghia nhu trong ham tao
tha 2.

12.2. Cac cach doc tép

C6 2 cach chinh sau:

+ péch 1: Dung ham tao 2 dé xay dung mot dong nhap, mé mot
tép d€ doc va gan tép voi dong nhap. Sau d6 dung toan tir nhap >>
va cac phuong thuc dé nhap dir li¢u tor dong nhdp vira tao nhu thé
nhap dir li€u tir cin (xem cac muc trén)

+ Céch 2: Dung ham tao 1 dé xay dung mét dong nhdp. Sau do
dung phuong thic open d€ mé mdt t€p cu thé va cho gan vdi dong
nhap vira xay dung. Khi khong can lam vi€c voi tép nay nira, chung
ta c6 thé dung phuong thuc close dé cham dut moi rang budc gitra
dong nhap va tép. Sau do c6 thé gan dong nhap voi tép khac. Theo
cach nay, c6 thé dung mdt dong nhap (doi tuong ifstream) dé nhap
dr li€u tr nhiéu tép khac nhau.

12.3. Kiém tra sw ton tai ciia tép, kiém tra cudi tép
412
khi d6 phuong thirc bad tra vé gid trj khic khong. Vi du dé kiém tra
xem t¢p DSTS (Danh sach thi sinh) da ton tai hay khong c6 thé
dung doan chuong trinh:
ifstream fin(“DSTS”);
if (fin.bad())
{
cout << “\nTep DSTS khong ton tai”;
exit(1);
}

+ Trong qué trinh doc, con tro tép s& chuyén dan vé cudi tép. Khi
con tré tép da ¢ cuoi tép (hét dir li¢u) ma van thuc hi€n mot 1€nh doc
thi phuong thirc eof s€ cho gid tri khac khong. Chuong trinh dudi

day dung phuong thirc eof dé xac dinh do dai (s6 byte) cua tép
TC.EXE (chu y can dung ki€u doc nhi phan):

/ICT7_14.CPP
// Do dai tep
#include <iostream.h>
#include <fstream.h>
#include <conio.h>
#include <stdlib.h>
void main()
{

clrscr();

long dd=0; char ch;

ifstream f("TC.EXE",ios::in | i0s::binary);

if (f.bad())

{

Amik o MAT AR T FVE LhAana +An +A0l
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YLy,
exit(1);
}
while(f.get(ch),!f.eof()) ++dd,;
cout << "\n Do dai TC.EXE: " << dd;
getch();

}

12.4. Vidu
Chuong trinh dudi day sé:

+ DPoc danh sach thi sinh tur t¢p DS1.DL do chuong trinh trong
muc 8§11 tao ra.

+ In danh sach thi sinh vira doc.
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tong diém. TSINH *ts;
+ Ghi danh sach thi sinh sau khi sap xép 1én tép DS3.DL public:
+ Doc danh sach thi sinh tur tép DS3.DL TS()
+ In danh sach thi sinh doc tu tép DS3.DL {
Chuong trinh stir dung 16p TS (Thi sinh) ¢6 4 phuong thirc: sots=0:
void xuat(); ts = NULL;
void sapxep(); }
void ghitep(char *ttep); void xuat();
void doctep(char *ttep); void sapxep();
/ICT7_12.CPP void ghitep(char *ttep);
/I Doc tep void doctep(char *ttep);
#include <iostream.h> H
#include <iomanip.h> void TS::xuat()
#include <fstream.h> {
#include <conio.h> cout << "\n\nSo thi sinh: " << sots;
#include <stdlib.h> cout << setprecision(1) << setiosflags(ios::showpoint);
414 415
SQUuLL 1 Ol1INTM {
{ cout << "\nThi sinh thu: " <<i;
char ht[25]; cout << "\nHo ten: " << ts[i].ht ;
char ttinh[21]; cout << "\nTinh - thanh pho: " << ts[i].ttinh ;
int sobd; cout << "\nSo bao danh: " << ts[i].sobd ;
float dt,dl,dh,td; cout << "\nCac diem toan, ly, hoa: "
}s << setw(5) << ts[i].dt
class TS << setw(b) << tg[i].dl
{ << setw(5) << ts[i].dh ;

private: cout << "\nTong diem: " << ts[i].td ;
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}
void TS::sapxep()
{
int n = sots;
for (int i=1; i< n; ++i)
for (int j=i+1; j<= n; ++j)
if (ts[i].td < ts[j].td)
{
TSINH tg = ts[i];
ts[i] = ts[j];
ts[i] = tg;
}
}
void TS::ghitep(char *ttep)
{
ofstream f;
f.open(ttep,ios::out|ios::noreplace);
if (f.bad())

416

LUUL > i ey NN UCY S ua wili wal ,

cout << "\nCo ghi de? - C/K";
int ch=getch();
if (toupper(ch)=="C")
{
f.close();
f.open(ttep) ;
}

else
exit(1);
¥
f<<sots;
f << setprecision(1) << setiosflags(ios::showpoint);
for (int i=1; i<=sots; ++i)
{
f << endl << setw(24) << ts[i].ht << setw(20) << ts[i].ttinh ;
f << endl << setw(6) << ts[i].sobd
<< setw(6) << ts[i].dt
<< setw(6) << ts[i].dl
<< setw(6) << ts[i].dh
<< setw(6) << ts[i].td ;
¥

f.close();

}
void TS::doctep(char *ttep)

{

ifstream f;

€ mnmnn b ARN\
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I \r.vauy))
{
cout << "\nTep " << ttep << " khong ton tai";
getch();
exit(1);
}
f>>sots ;
f.ignore();
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ts = new TSINH[sots+1];
for (int i=1; i<=sots; ++i)
{
f.get(ts[i].ht,25).get(ts[i].ttinh,21); ;
f >> ts[i].sobd >> ts[i].dt >> ts[i].dlI
>> tg[i].dh >> ts[i].td ;
f.ignore();
¥

f.close();

}
void main()
{
clrscr();
TSt;
t.doctep("DS1.DL");
t.xuat();

t.sapxep();
t.ghitep("DS3.DL");

t.doctep("DS3.DL"™);

t.xuat();

cout << "\n Hoan thanh";
418

§ 13. Poc ghi dong thoi trén tép
13.1. Lop fstream

Dé doc ghi ddng thoi trén tép, chung ta sir dung 16p fstream. Lop
fstream thtra ké cac phuong thirc cua céc 16p ofstream va ifstream.
Ngoai ra 16p fstream c6 cac ham tao va phuong thirc sau:

1. Ham tao:
fstream() ; // Khong doi
dung dé tao mot ddi tugng fstream (dong nhap-xuat), chua gan voi
tép.
2. Ham tao:
fstream(const char *fn, int mode,
int prot = filebuf::openprot);
dung dé tao mot ddi tuong fstream, mo t¢p co tén fn va gén dbi
tuong vira tao véi tép dugc md.
+ Tham sé fn cho biét tén tép.
+ Tham s6 mode quy dinh cac kiéu truy nhip va c6 thé 1a t6 hop
cua cac gia tri sau:
jos::binary doc-ghi theo kiéu nhi phin (mic dinh theo kiéu
van ban).
ios::out ghi tép, néu tép da co thi n6 bi xoa
ios::in  doc tép
ios::app ghi b sung vao cudi tép
ios::ate  chuyén con tro tép vé cudi sau khi mo
ios::trunc xo04 ndi dung cua tép néu no ton tal
ios::nocreate  néu tép chua co thi khong lam gi (bo qua)

e
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Cliu y.
+ Tham s6 mode khong c6 gia tri mac dinh.

+ Tham s6 thir ba prot quy dinh cap bao vé cua dong tin, tham sd
nay co thé bo qua vi n6 da duoc gan mot gia tri mac dinh.

3. Ham tao:
fstream(int fd);
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dang mo.

(D& mé va lay chi sb (sd hiéu) tép c6 thé ding ham _open, xem
cuon K¥ thuat Lap trinh C cua tac gid)

4. Ham tao:

fstream(int fd, char *buf, int n);

ding dé tao mot ddi twong fstream , gin nd v6i mot tép co chi sd fd
dang m¢ va st dung mdt vung nhé n byte do buf tro tdi lam bd dém.

5. Phuong thirc:

void open(const char *fn, int mode,

int prot = filebuf::openprot);

dung dé mo tép co tén fn va gin nd voi d6i tuong fstream. Cac tham
sO cua phuong thuc ¢6 cung y nghia nhu trong ham tao thur 2.

Chu y: Tham sb mode khong cé gia tri mic dinh.

13.2. Cac cach doc-ghi dong thoi trén tép
C6 2 cach chinh sau:

+ Cach 1: Dung ham tao 2 dé xay dung mot dong nhap- -xuit, mé
mot tép dé doc-ghi va gin tép vo1 dong nhép- -xuét. Sau do dung toan
tr nhdp >> , toan tir xudt >> va cac phuong thirc nhap, xuit dé
nhap, xuat dir liéu ra ding nhip-xuat vira tao (nhu dbi v6i cac dong
chuan cin va cout). Vi duy:

fstream f(“DU_LIEU”, ios::in | ios::out) ;

+ Cé&ch 2: Dung ham tao 1 dé xdy dung mot dong nhép- -Xuét. Sau
do dung phuong thirc open dé mo mot tép cu thé (dé doc va ghi) va
cho gan v6i dong nhap-xuat vira xay dung. Khi khong can lam viéc
420
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dong nhap- -xuét voi tép khac. Theo cach nay, co thé dung mot dong
nhap-xuat (d6i tuong fstream) dé doc-ghi dit liéu tir nhiéu tép khac
nhau.

Vi du:

fstream f;
f.open(“DU_LIEU”, ios::in | i0s::out) ;

13.3. Di chuyén con tré tép
13.3.1. Pé di chuyén con tré tép trén dong xuit, ching ta sir
dung cac phuong thirc sau (cua 16p ostream) :
1. Phuong thure
ostream& seekp(long n) ;
s& chuyén con tro tép t6i vi tri (byte) thir n (s thtr tu cac byte tinh
tur 0).
2. Phuong thure
ostream& seekp(long offset, seek_dir dir) ;
s& chuyén con tro tép tdi vi tri offset ké tir vi tri xudt phat dir. Gid trj
cua offset c6 thé am, con dir c6 thé nhan mot trong cac gia tri sau:
i0s::beg  xuét phat tir dau tép
jos::end xudt phat tir cudi tép
jos::cur  xuét phat tir vi tri hién tai cua con tro tép
3. Phuong thire
long teelp() ;
cho biét vi tri hién tai ctia con tro tép.
13.3.2. Pé di chuyén con trd tép trén dong nhip, ching ta sir
dung cac phuong thirc sau (cta l6p istream):
4. Phuong thuc
istream& seekg(long n) ;

AR aleeaeBn e 42 4 Pam 4L ol kel ek A\ ANl an Ln R dlat b S Lok 4fanle

421

5. Phuong thirc
istream& seekg(long offset, seek_dir dir) ;
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cta offset ¢6 thé am, con dir ¢ thé nhan mot trong cac gia trj sau: void main()
ios::beg Xuét phat tur dau tép {
ios::end  xuat phat tir cudi tép char ht[25], ttinh[21], ttep[40];
ios::cur  xuat phat vi tri hién tai ciia con tro tép int sobd.stt :
6. Phuong thirc float dt, dI, dh, td;
long teelg() ; fstream f;
cho biét vi tri hién tai ctia con tro tép. cout << "\nTen tep: " ;
13.3.3. Pé di chuyén con tré tép trén dong nhap-xuit, ching ta cin >> ttep;

c6 the sir dung ca 6 phuong thirc néu trén. f.open(ttep,ios::out|ios::infios::noreplace);

13.4. Vidu if (f.bad())
Vi du 1. Trong 8§12 da viét chuong trinh xac dinh d¢ dai cua tép {

TC.EXE. Duéi day la mét phuong &n khac don gian hon: cout << "\nTep " << ttep << " da ton tai";
fstream f(“TC.EXE”); cout << "\nCo ghi de? - C/K";
f.seekg(0,ios::end); int ch=getch();
do_dai = f.teelg(); if (toupper(ch)=="C")

Vi du 2. Chuong trinh duéi day s€ nhap danh sach n thi sinh tir {

ban phim va ghi 1€n t€p. Sau d6 dwa con tr6 tép vé dau tép va bat dau f.close():;

doc dir ligu thi sinh tir t¢p d€ in ra man hinh. Thong tin thi sinh gom: ' T o

Ho tén, tinh hodc thanh pho cu tra, s6 bao danh, cac diém toan ly f.open(ttep,ios::outlios::injios::trunc) ;

hoa. }

/ICT7_13.CPP else
/I ghi - doc dong thoi exit(L):
#include <iostream.h> }
#include <iomanip.h>

stt=0 ;

#include <fstream.h>
HinAhiAdA ~AANnIA W

422
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f << setprecision(1) << setiosflags(ios::showpoint);

#include <ctype.h> {

423
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cout << "\nNhap thi sinh thu: " <<stt ;
cout << "\nHo ten (neu rong thi ket thuc nhap) : *;
cin.ignore();
cin.getline(ht,25);
if (ht[0]==0) break;
cout << "Tinh - thanh pho: ";
cin.getline(ttinh,21);
cout <<"SoBD, diem toan, diem ly, diem hoa: " ;
cin >>sobd >> dt>> dl >> dh ;
td=dt+dl +dh;
if (stt>1) f << endl;
f << setw(24) << ht << setw(20) << ttinh;
f << endl << setw(6) << sobd
<< setw(6) << dt
<< setw(6) << dI
<< setw(6) << dh
<< setw(6) << td;

f.seekg(0);

stt=0;

clrscr();

cout << "\nDanh sach thi sinh\n";
cout << setprecision(1) <<
setiosflags(ios::showpoint);
while(1)

f.getline(ht,25).getline(ttinh,21);

if (fF AN\ hrAaals

+-+stt;
f >> sobd >> dt >> dl >> dh >> td;
f.ignore();
cout << "\nThi sinh thu: " <<stt ;
cout << "\nHo ten: "<< ht;
cout << " \nTinh - thanh pho: " << ttinh;
cout << "\nSo bao danh: " << sobd;
cout << "\nDiem toan, ly, hoa va tong diem: "
<<setw(6)<< dt << setw(6) <<d| << setw(6) << dh
<< setw(6) << td;
}
f.close();
cout << "\n Hoan thanh";
getch();

}

§ 14. Xir Iy 16i

Khi lém viéc ‘V('Ti ‘gép khong phélqi moi viéc déu trdi chéy ma
thuong xay ra nhiu di€u truc trac, chang han:

1. Mé mét tép dé doc nhung tép khong tdn tai.

2. boc dir liéu nhung con tro tép da & cudi tép

3. Ghi dir liéu nhung hét khong gian dia (dia day).

4. Tao tép nhung dia hong, hoic dia cAm ghi hoic dia day.

5. Dung tén tép khong hop 1€

6. Dinh thuc Whién mot thao tdc nhung tép lai khong dugc méd &
mode phu hop dé thuc hién thao tac do.

425
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: viee ViR gap nhicu for Khac nhau, neu
khong bict cach phat hién xtr ly thi chuong trinh s& dan dén r6i loan
hodc cho két qua sai. Trong 16p ios cua C++ c6 nhiéu phuong thire
cho phép phat hién 161 khi lam vi¢c véi tép. Do la:

1. Phuong thirc
int eof() ;

Néu con tré tép da & cudi tép ma lai thyc hién mdt Iénh doc dir
liéu thi phuong thirc eof() tra v& gia tri khac khong, trai lai phuong
thirc c6 gia tri bang 0.

2. Phuong thue

int fail() ;

Phuong thuc fail() tra vé gia tri khac khong néu lan nhap xuét
cudi cung co 164, trai lai phuong thirc c6 gi trj bang 0.

3. Phuong thirc

int bad() ;

Phuong thire bad() tra vé gia tri khac khong khi mét phep nhép
xuat khong hop 1¢ ho:ic cO 101 ma chua phat hién dugc, trai lai
phuong thirc c6 gia tri bang 0.

4. Phuong thue

int good() ;

Phuong thirc good() trévvé gia tri khac khong néu moi viéc déu tot
dep ( khong c6 101 nao xay ra). Khi c6 mot 161 nao do thi phuong
thtrc c6 gia tri bang 0.

5. Phuong thtrc

void clear() ;
dung dé tit tat ca cac bit 161,

Vi dl.lql. Khi‘mé tép dé doc cénq kiém tra xem tép co ton tai
khong. Bé lam dicu do, chung ta c¢6 thé dung doan chuong sau:

char ten_tep[40] ;
cout << “\n Cho biét tén tép: «

cin >>ten _tep;
ifstream f(ten tep);
426
{ \
cout << “\n Tép <<ten_tep << “khdng ton tai” ;
exit(1) ;
}
Vi du 2. Khi tao t¢p mai dé ghi can kiém tra xem c6 tao dugc tép
hay khong. B¢ 1am di€u do, chiing ta c6 thé dung doan chuong sau:
char ten_tep[40] ;
cout << “An Cho biét tén tép: «
cin >>ten tep;
ofstream f(ten_tep);
if (f.bad())

{
cout << “\n Khong tao dugc tép <<ten tep ;
exit(1) ;
¥
Vi du 3. Bé xac dinh do dai cua tép, c6 thé dung phuong thirc
eof() va thuat toan sau:
+ Poc mot byte (chu ¥ phai doc theo kiéu nhi phan)
o+ Né}l viéc doc thanh cong ( eof()=0 ) thi c@ng thém mot vao bo
dém. Néu viéc doc khong thanh ( eof() != 0 ) thi két thiic vung ldp.
Thuét toan trén duge thé hién br:ing doan chuong trinh sau:
ifstream f(ten_tep, ios::in | ios::binary) ;
long dem =0 ; char ch;
while (1)
{
f.get(ch) ;
if (leof()) dem++;
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ky

§ 15. Nhap xuit nhi phén
15.1. Chon kiéu nhip xuit nhi phin
Kiéu nhdp xuat mac dinh 1a vin ban. D& chon kicu nhap xuét nhi
phan, thi trong tham s6 mode (ctia ham tao dang 2 va phuong thuc
open) can chura gia tri:
i0s::binary
Vidu mubn ma tép “DSTS.DL” dé doc-ghi theo kiéu nhi phan va
gan tép vdi dong nhap-xuat fs , ta dung cau Iénh sau:
fstream fs(“DSTS.DL”, i0s::in | i0s::out | i0s::binary) ;

15.2. Poc, ghi ky tw

+ Pé ghi mot ky tur 1én tép c6 thé dung phuong thic:

ostream & put(char) ;

+ Pé doc mot ky tu tir tép c6 thé dung phuong thirc:

istream & get(char &) ;

Can chii y rang: Cach doc ghi ky tu theo kiéu van ban khac voi
cach doc ghi ky tu theo ki€u nhi phan (xem chuong 10, cuon K¥
thuat 1ap trinh C cua tac gid)

Vi du dé sao tép co thé dung thuat toan don gian sau:

+ Doc mot ky tu tur tép ngué)n

+ Néu doc thanh cong ( phuong thire eof() = 0) thi ghi Ién tép
dich va lai tiép tuc doc ky tu tiép theo.

+ Néu doc khong thanh cong ( phuong thic eof() != 0) thi két
thac.

Chl y la phai dung kiéu nhap xuit nhi phéan thi thuft toan moi
cho két qua chinh xac. Chuong trinh sao tép dudi day viet theo thuat
toan trén.

Il Sao tep
#include <iostream.h>
#include <fstream.h>
428
FINCIUUE <Swulp.n->
void main()
{
clrscr();
char tep_nguon[40], tep_dich[40] ;
char ch;
fstream fnguon, fdich;
cout << "\nTen tep nguon: ™ ; cin >> tep_nguon;
cout << "\nTen tep dich: " ; cin >> tep_dich;
fnguon.open(tep_nguon,ios::in | ios::binary);
fdich.open(tep_dich,ios::out | ios::binary);
if (fnguon.bad() || fdich.bad() )
{
cout << "\n Loi mo tep nguon hoac dich " ;
getch();
exit(1);
}
while(fnguon.get(ch),!fnguon.eof())
fdich.put(ch) ;
fnguon.close();
fdich.close();
cout << "\nHoan thanh" ;
getch();
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cout << "\nTen tep dich: " ; cin >> tep_dich;

15.3. Pgc, ghi mt diy ky tu theo kiéu nhj pha T
5-3. Doc, ghi mt day ky tyr theo kicu nhj phan fnguon.open(tep_nguon,ios::in | ios::binary);

+ Phuong thirc: fdich.open(tep_dich,ios::out | ios::binary);
: e _
’ostream & write(char *buf, intn) ; ’ if (fnguon.bad() || fdich.bad() )
s€ xuat n ky tu (byte) chira trong buf ra dong xuat. {
+ Phuong thie: cout << "\n Loi mo tep nguon hoac dich " ;
istream & read(char *buf, int n) ; SV
s& nhap n ky tu (byte) tir dong nhap va chira vao buf. 430 s
+ Phuong thue }
Int geount while(fnguon.read(buf,5000),(n=Ffnguon.gcount()))
cho biét so ky tu thuc sy doc dugc trong phuong thirc read. fdich.write(buf,n) :

Chu y: Cac phuong thire write, read chi lam viéc mot cach chinh

2 : fnguon.close();
xac trong ki€u nhap-xuat nhi phan. g 0

fdich.close();

Dudéi day 1a chuong trinh sao tép str dung cac phuong thirc write,
cout << "\nHoan thanh" ;

read va gcount.

/ICT7_16.CPP getch();

/I Sao tep dung write, read va gcount }

#include <iostream.h>

#include <fstream.h> § 16. Poc ghi dong thoi theo kiéu nhi phan

#include <conio.h> Chuong trinh dudi ddy minh hoa cich doc ghi dong thoi trén tép

theo kiéu nhi phan. Chuong trinh sir dung cac phuong thic write,

#include <stdlib.h> .
read, cac phuong thic di chuyén con tro tép va cac phuong thirc

void main() kiém tra 10i. Chuong trinh gdm 3 chirc ning:
{ 1. Nhap mot danh sach thi sinh méi va ghi vao tép TS.DL
clrscr(); _ 2. B6 sung thi sinh vao tép TS.DL
char tep_nguon[40], tep_dich{40] ; 3. Xem stra thi sinh trén tép TS.DL
char buf[5000]; '

/ICT7_18.CPP
// Doc tep
#include <iostream.h>

int n;
fstream fnguon, fdich;
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#include <fstream.h> f.open(ten_tep,ios::binary|ios::injios::ate);
#include <conio.h> if (!f.good())
#include <stdlib.h> sots =0
#include <ctype.h> elze
#include <string.h> sots=Ftellg()size :
#include <stdio.h>
struct TSINH } }
{char ht[25]: 43\2m|rl TQtan deN
int sobd; .
float td; fstream f;
+ f.open(ten_tep,ios::binary|ios::out|ios::noreplace);
class TS if (1f.good())
{ {
private: . cout << "\nDanh sach da ton tai" ;
TSINAEs; _ cout << "\nCo tao lai khong? - C/K" ;
char ten_tep[40]; ~ _
int sots: char ch=getch();
static int size; if (toupper(ch) !="C’)
public: return;
TS(char *ttep); else
void tao_ds(); {
void bo_sung(); f.close();
3 void xem_sua(); f.open(ten_tep,ios::binary|ios::outlios::trunc);
int TS::size = sizeof(TSINH); }
TS::TS(char *ttep) }
{ sots=0;

strepy(ten_tep,ttep); while(1)
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cout << "\nThi sinh thu: " << (sots+1) ; f.open(ten_tep,ios::binary|ios::out);
cout << "\nHo ten (Bam Enter de ket thuc): "; }
fflush(stdin); }
gets(ts.ht); int stt=0;
if (ts.ht[0]==0) break; while(1)
cout << "\nSo bao danh: "; {
cin >> ts.sobd; cout << "\nBo sung thi sinh thu: " << (stt+1);
cout << "\nTong diem: "; cout << "\nHo ten (Bam Enter de ket thuc): ";
cin >> ts.td; fflush(stdin);
f.write((char*)(&ts),size) ; gets(ts.ht);
SOts++ - s L€ fem LePAT— AN Lavanl..
} LUUL N~ IOV wau ualiil.
f.close(); cin >> ts.sobd;
} cout << "\nTong diem: ";
void TS::bo_sung() cin >> ts.td;
{ f.write((char*)(&ts),size) ;

fstream f; ++stt;

f.open(ten_tep,ios::binary|ios::app|ios::nocreate); }

if (1f.good()) sots += stt ;

{ f.close();
cout << "\nDanh sach chua tao" ; }
cout << "\nCo tao moi khong? - C/K" ; void TS::xem_sua()
char ch=getch(); {
if (toupper(ch) 1="C" fstream f; int ch;
return; f.open(ten_tep,ios::binarylios::out|ios::in|ios::nocreate);

else if (*f.good())

{ {
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getch(); }
return ; }
} f.close();
cout << "\nDanh sach gom: " << sots << "thi sinh" ; }
int stt; void main()
while(1) {
{ int chon;
cout << "\nCan xem-sua thi sinh thu (Bam 0 de ket thuc): " ; clrser();
cin >> stt ; TS t("TS.DL");
if (stt<1 || stt > sots) break; while(1)
f.seekg((stt-1)*size,ios::beg); {
f.read((char*)(&ts),size); clrscr();
cout << "\nHo ten : " << ts.ht; cout << "\n1. Tao danh sach thi sinh moi" :
cout << "\nSo ba danh: " << ts.sobd ; 436
cout << "\nTong diem: " << ts.td ; cout << "\n3. Xem-sua danh sach thi sinh™ ;
cout << "\nCo sua khong? - C/K" ; cout << "\n4. Ket thuc chuong trinh "
ch=getch(); chon = getch();
if (toupper(ch)=='C" chon = chon - 48;
{ clrscr();
f.seekg(-size,ios::cur) ; if (chonzzl) t.tao_ds();
cout << "\nHo ten: " else if(chon==2) t.bo_sung();
fflush(stdin); else if(chon==3) t.xem_sua();
gets(ts.ht); else break;
cout << "\nSo bao danh: *; }
cin >> ts.sohd; clrscr();
cout << "\nTong diem: " cout << "\n Hoan thanh";

cin >> ts.td: getch();



Singpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

§ 17. Xay dung toan tir nhap xuat ddi twong
trén tép
Trong cac myc trén di trinh bay cach dung cac toan tir nhap >> va
xuit << dé ghi dir liéu kiéu chuan (nguyén, thuc, ky tu, chudi ky tu)
trén tép. Muc ndy trinh bay cach xy dung cic toan tir dung dé doc
ghi cac ddi tugng cia mot 16p bat ky do ngudi dung dinh nghia.

Gia sir chung ta mudn sir dung cac toan tir nhap xuat dé doc ghi
cac doi tugng cua 16p TS. Khi d6 ta dua vao cac ham ban toan tu
nhap xuat nhu sau:

class TS
{
private:
// Khai bao cac thudc tinh
public:
friend fstream& operator<<(fstreamé& fs,const TS &t);
friend fstream& operator>>(fstreamé& s, TS &t);

}i

Vé kiéu ghi: C6 thé xdy dung céc toan tir dé thuc hién cac phép
doc ghi theo kiéu van ban cling nhu nhi phan.

Vi du 1: Ghi theo kiéu vin ban

Chuong trinh dudi ddy minh hoa cach xay dung va sir dung céac
toan tir nhap xuat doi tugng trén man hinh, ban phim va tép. Chuong
trinh dua vao 16p TS (Thi sinh) va cdc ham toan tir cho phép nhép
xuat cac doi tugng TS trén man hinh, ban phim va tép. Chuong trinh
gom céc ndi dung sau:

+ Tao tép TS.DL dung dé doc va ghi theo kiéu van ban.

+ Nhap 3 thi sinh tir ban phim va chtra vao 3 bién dbi tuong t1,
t2, t3.

+ Ghi noi dung ctia 3 bién d6i tuong t1, t2, t3 1én tép TS.DL

+Poc cac ddi tuong tir tép TS.DL va chira vao 3 bién t4, t5, t6

+ In céc bién dbi tuong t4, t5, t6 ra man hinh

+ C;huyén con tré vé dau tép, dung chu trinh while dé 1an luot doc
cac doi tuong tur tép va in ra man hinh. Dung phuong thuc eof dé
kiém tra xem da doc hét dit liéu hay chua.

/ICT7_17.CPP

// Cac toan tu doc ghi doi tuong tren Tep

#include <iostream.h>

#include <iomanip.h>

#include <fstream.h>

#include <conio.h>

#include <stdlib.h>

#include <ctype.h>

class TS
438
private:
char ht[25];
float td;
public:

friend ostream& operator<<(ostream& os,const TS &t);
friend istream& operator>>(istream& is, TS &t);
friend fstreamé& operator<<(fstream& fs,const TS &t);
friend fstreamé& operator>>(fstream& fs, TS &t);
b
fstream& operator>>(fstream& fs, TS &t)
{
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fs >> t.td; fstream f("TS.DL",i0s::out | i0s::in | i0s::trunc);
fs.ignore(); TS t1,t2,t3,t4,t5,16,t;
return fs; cin >> t1 >> t2 >> t3;
} f<<tl << 12 <<t3;
ostream& operator<<(ostream& os,const TS &t)
{ f.seekg(0);
0s << "\nHo ten: " << t.ht ; >>t4>>15>>16;
0s << "\nTong diem: " << t.td; cout <<t4 << 15 <<6;
return os; f.seekg(0);
} while (f>>t ,f.eof())
fstream& operator<<(fstream& fs,const TS &t) cout <<t;
{ f.close();

fs << t.ht << endl;

cout << "\n Xong";
fs << t.td <<endl,

return fs; geteh();
3 }
istream& operator>>(istream& is, TS &t)
{ 440
cout << "\nHo ten: " ; Chuong trinh dudi day ciing ¢ cac chirc nang nhu chuong trinh
is.get(t.ht,25); trong vi du 1 bén trén, nhung cach ghi doc tép theo kiéu nhi phan.

/ICT7_19.CPP
/I Cac toan tu doc ghi doi tuong tren Tep

cout << "Tong diem: " ;

is>>t.td ;

is.ignore(); /I Kieu nhi phan

re.turn is: | #include <iostream.h>
} | #include <iomanip.h>

#include <fstream.h>
void main() #include <conio.h>
{ #include <stdlib.h>
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class TS istream& operator>>(istream& is, TS &t)
{ {
private: cout << "\nHo ten: " ;
char ht[25]; is.get(t.ht,25);
floa_t tq; _ cout << "Tong diem: " ;
static Int size; is >> t.td ;
publi_c: is.ignore();
friend ostream& operator<<(ostream& o0s,const TS &t); return is:
friend istream& operator>>(istream& is, TS &t); ’
friend fstream& operator<<(fstreamé& fs,const TS &t); }
friend fstream& operator>>(fstream& fs, TS &t); void main()
3 {
int TS::size= sizeof(TS); clrscr();
fstream& operator>>(fstream& fs, TS &t) fstream f("THU.DL",ios::binary | ios::out|ios::in|ios::trunc);
{ TS t1,t2,t3,14,15,16,t;
fs.read( (char*)(&t) , t.size); cin >> t1 >> t2 >> t3:
return fs; f << t1 << t2 <<t3:
¥ f.seekg(0);
fstream& operator<<(fstream& fs,const TS &t) f>>t4>>t5>>t6:
{ 442
fs.write( (char*)(&t) , t.size); f.seekg(0);
return fs; while( £>>t ,If.eof() )
} cout << t;
ostreamé& operator<<(ostreamé& os,const TS &t) f.close();
{ cout << "\n Xong";
0S << t.ht << endl, getch();
0S << t.td << endl, }

return os;
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ong ca 13. long setf(long setbits, long field)
Muc nay h¢ théng lai cac 16p stream ma ching ta da sir dung bén 14. long unsetf(long)
trén d€ to churc xuat nhap trén man hinh, ban phim, may in va tép 15. int width()

18.1. So' @6 quan hé giira cac l6p 16. int width(int)

- 18.3. Cac phuong thirc cua l6p istream
10S 1. operator>>
M\ 2. int gcount()
istream fstreambase ostream 3. It get()
‘ 4. istream& get(char*, int, char = ‘\n”)
l / \ l 5. istream& get(char&)
ifstream ofstream 6. istream& getline(char*, int, char = ‘\n”)
\ / 7. istreamé& ignore(int n = 1, int delim = EOF)
fstream 8. int peek()
9. istream& putback(char)
18.2. Cac phwong thire cia lop ios 10. istream& read(char*, int)

1. int bad() 11. istream& seekg(long)
2. void clear(int=0) 12. istream& seekg(long, seek_dir)
3. int eof() 13. long tellg()
4. int fail()
5. int fill() o
6. int fill(char) 444
. long flags() : os:ream& flush()
8. long flags(long) . ostream& put(char)
9. int good()

. ostream& seekp(long)
. ostream& seekp(long, seek_dir)

. long tellp()
. ostream& write(char*, int)

10. int precision()
11. int precision(int)
12. long setf(long)
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void close()

18.6. Cac phuwong thirc cua lop ifstream
1. ifstream()
2. ifstream(const char*, int = ios::in, int = filebuf::openprot)
3. ifstream(int )
4. ifstream(int , char*, int)
5. void open(const char*, int = ios::in, int = filebuf::openprot)

18.7. Cac phuwong thirc cia lop ofstream
1. ofstream()
2. ofstream(const char*, int = ios::out, int = filebuf::openprot)
3. ofstream(int )
4. ofstream(int , char*, int)
5. void open(const char*, int = ios::out, int = filebuf::openprot)

18.8. Cac phuwong thirc cia lop fstream
1. fstream()
2. fstream(const char*, int, int = filebuf::openprot)
3. fstream(int )
4. fstream(int , char*, int)
5. void open(const char*, int, int = filebuf::openprot)
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D6 hoa

Trong chuong nay s& gidi thiéu cac ham dé vé& cac dudng va hinh
co ban nhu dudng tron, cung elip, hinh quat, dudng gy khiic, hinh
da giac, duong thang, duong chir nhat, hinh chir nhat, hinh hop chir
nhat, ... Ngoai ra con dé cép tdi cac van dé réat 1y tha khac nhu: xt ly
van ban trén man hinh d6 hoa, cira s6 va k¥ thuat tao anh di dong.
Céc ham d6 hoa duogc khai bao trong tép graphics.h.

§ 1. Khai ni¢m dd hoa

Pé hiéu k¥ thuat 1ap trinh d6 hoa, dau tién phai hiéu cic yéu t6 co
ban cia 6 hoa. Tir trudc dén nay chung ta chu yéu lam viée véi kiéu
vian ban. Nghia 1a man hinh duoc thiét 1ap dé hién thi 25 dong, mdi
dong co thé chira 80 ky tu. Trong kiéu vin ban, cac ky tu hién thi
trén man hinh da duoc phan cimg ctia may PC 4n dinh trudc va ta
khong thé nao thay ddi dugc kich thudc, kiéu chit.

& man hinh do hoa, ta c6 thé xir Iy dén ting chim diém (pixel)
trén man hinh va do vy mudn v& bat ky thtr gi cling duoc. Su bai tri
va sb pixel trén man hinh duoc goi 1a d6 phén giai (resolution). Do
mdi kiéu man hinh d6 hoa c6 mdt cach xu ly dd hoa riéng nén
TURBO C cung cip mot tép tin diéu khién riéng cho ting kiéu dd
hoa. Bang 8-1 cho thiy cac kiéu dd hoa va cac tép tin diéu khién
chdng.

Ngoai cac t&p c6 dudi BGI chtra chuong trinh diéu khién dd hoa,
TURBO C con cung cap céc tép tin duéi CHR chura cac Font chir dé
v€ cac kiéu chit khac nhau trén man hinh d6 hoa. D¢ la cac tép:

GOTH.CHR
LITT.CHR
SANS.CHR
TRIP.CHR
Bing 8-1. Céc tép tin diéu khién db hoa cia TURBO C++
446

Tén tép tin Kiéu man hinh d6 hoa
ATT.BGI ATT & T6300 (400 dong)
CGA.BGI IBMCGA, MCGA va cac may tuong thich
EGAVGA.BGI IBM EGA, VGA va cac may tuong thich
HERC.BGI Hercules monochrome va cac may tuong thich
IBM8514.BGlI IBM 8514 va cac may tuong thich
PC3270.BGlI IBM 3270 PC

Man hinh d6 hoa gom nhiéu diém anh dugc sip xép trén cac
duong thang ngang va doc. Diéu nay ding cho tat ca cac kiéu man
hinh d6 hoa cua may tinh. Khac biét chi yéu giita chung 1a kich
thudc va s6 cac diém anh. Trong kiéu CGA (d6 phan giai thap), diém
anh c6 kich thuéc 16n, chiéu ngang c6 320 diém anh, con theo chiéu
doc ¢6 200 diém anh. Man hinh VGA ¢6 d6 phan giai cao hon: diém
anh nho hon, trén mdi hang c6 640 diém anh va trén mdi cot c6 480
diém anh. Piém anh cang nho thi sb diém anh trén man hinh cang
nhiéu va chét lugng d6 hoa cang cao.

M&i kiéu dd hoa dung mot hé toa do riéng. HE toa do cho man
hinh VGA 1a 640 x 480 nhu sau :

(0,0) (639,0)

(0,479) (639,479)
Hinh 8.1. H¢ toa d6 VGA

447
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diém anh nao trén man hinh dd hoa.

Néu ding man hinh CGA thi goc du6i phai cé toa d6 (319, 199).
Doc 1ap véi kieu d6 hoa dang stir dung, cac ham getmaxx va getmaxy
bao gid cling cho toa d x va y lén nhat trong kiéu d6 hoa dang
dung.

Mot chuong trinh d6 hoa thudng gdm cac phan sau:

- Khoi dong hé thong do hoa.

- Xac dinh mau nén (mau man hinh), mau dudng v&, mau t6 va
kieéu (mau) to.

- V&, t6 mau cac hinh ma ta mong mudn.

- Céc thao tac d6 hoa khac nhu cho hién cac dong chtr...

- Pong hé théng dd hoa dé tré vé mode vin ban.

§ 2. Khéi dong hé dd hoa
~Muc dich cua viée khéi dong hé thong do hoa 1a xéc dinh thiét bj
d6 hoa (man hinh) va mot d6 hoa s€ st dung trong chuong trinh. e
lam diéu nay ta dung ham:

void  initgraph(int ~ *graphdriver, int  *graphmode,char
*driverpath);
trong do: driverpath la duong dan cua thu muc chira cac tép tin,diég
khién d6 hoa, graphdriver, graphmode cho biét mén, hinh va mot do
hoa s€ str dung trong chuong trinh. Bang 8-2 cho thay cac gia tri kha
di cua graphdriver va graphmode.

Vi du 1. Gia st may tinh cua ta c6 man hinh EGA, cac tép tin’d(k)
hga chtra trong thu muc C: \TC, khi d6 ta c6 thé khdi dong hé thong
d6 hoa nhu sau:

#include "graphics.h"

main()

{
int mMh=EGA, mode= EGALO;

initgraph(&mh, &maode, "C:\TC");

}
448
graphdriver graphmode Do phan giai

Detect (0)

CGA (1) CGACO (0) 320 x 200
CGAC1 (1) 320 x 200
CGAC2 (2) 320 x 200
CGAC3 (3) 320 x 200
CGAHi (4) 640 x 200

MCGA (2) MCGAO (0) 320 x 200
MCGAL1 (1) 320 x 200
MCGAZ2 (2) 320 x 200
MCGA3 (3) 320 x 200
MCGAMed (4) 640 x 200
MCGAHi (5) 640 x 480

EGA (3) EGALO (0) 640 x 200
EGAHiI (1) 640 x 350

EGA64 (4) EGAB4LO (0) 640 x 200
EGA64Hi (1) 640 x 350

EGAMONO (5) EGAMONOHi (0) 640 x 350

VGA (9) VGALO (0) 640 x 200
VGAMED (1) 640 x 350
VGAHI (2) 640 x 480

HERCMONO (7) HERCMONOHI 720 x 348

ATT400 (8) ATT400CO0 (0) 320 x 200
ATT400C1 (1) 320 x 200
ATT400C2 (2) 320 x 200
ATT400C3 (3) 320 x 200
ATT400MED (4) 640 x 400
ATTA400HI (5) 640 x 400




Simp u PBFMer rge—ana it ui’ii'egiSLEi'E'u ersion— http:/’/‘v‘v"v'v"v'\i.

PC3270 (10) PC32V0H| (0) 720 x 350

IBM8514 (6) IBM8514L0 (0) 640 x 480, 256 mau
IBM8514HI (1) 1024 x 768, 256 mau

’Chlil y 1. Bang 8-2 cho cac tén }1§1ng va gia tri cua ching ma cac
bién graphdriver, graphmode c6 thé nhan. Chang han hang DETECT
co gia tri 0, hang VGA ¢6 gia tri 9, hang VGALO c6 gia tri 0... Khi
lap trinh ta c6 thé dung tén hang hodc gia tri tuong ng cua ching.
Chang han cac phép gan trong vi du 1 c6 thé viét theo mot cach khac
tuong duong nhu sau:

mh=3;
mode=0;

Chi y 2. Bang 8.2 cho thiy d6 phan giai phu thudc cd vao man
hinh va mode. Vi du trong man hinh EGA néu dung mode EGALO
thi d phan giai la 640 x 200, ham getmaxx cho gia tri 639, ham
getmaxy cho gia tri 199 . Néu cling man hinh EGA ma dung mode
EGAHI thi d phan giai la 640x 350, ham getmaxx cho gia tri 639,
ham getmaxy cho gia tri 349.

Cha y 3. Néu khong biét chinh xac kiéu man hinh dang st dung
thi ta gan cho bién graphdriver hang DETECT hay gia tri 0. Khi do
két qua cua ham initgraph s¢€ la:

- Kiéu cta man hinh dang st dung dugc phat hi¢n, gia tri s6 cla
nd dugc gan cho bién graphdriver.

- Mode d6 hoa & d phan giai cao nh:élt Gng v6i man hinh dang su
dung cling dugc phat hién va gia tri sO cua nd dugc gan cho bién
graphmode.

Nhu vay viéc dung hing s6 DETECT chang nhiing c¢6 thé khoi
dong duoc hé thong d6 hoa ctia man hinh hién ¢ theo mode c6 do
phan giai cao nhat, ma con gitp ta xac dinh chinh xac kiéu man hinh
dang sir dung.

Vi du 2. Chuong trinh dudi ddy xac dinh kiéu man hinh dang str
dung:

simpopdf.com

#include "graphics.h"
#include "stdio.h"
main()
{
int mh=0, mode= 0;
initgraph(&mh, &mode, ™);
450
closegraph();
¥
Néu chuong trinh cho két qua:
Gi tri sb cua man hinh la: 3
thi ta c6 thé khang dinh loai man hinh dang dung 1a EGA.

_ ChG y 4. Néu chudi dung dé xac dinh driverpath 1a mot chudi
rong (nhu trong vi du 2) thi chuong trinh dich s€ tim cac t¢p dicu
khién d6 hoa trén thu muc cha.

§ 3. L5i dd hoa

Khi khéi dong hé thong d6 hoa néu may khong tim thdy cac
chuong trinh diéu khién d6 hoa thi s& phat sinh 16i do hoa va viéc
khoi dong coi nhu khong thanh. Li dd hoa con phat sinh khi dung
cac ham d6 hoa. Trong moi truong hop, ham graphresult cho biét c6
16i hay khong 16i va d6 1a 16i gi. Bang 8-3 cho cac ma 16i ma ham
nay phat hién dugc. Ta co thé dung ham grapherrormsg voi ma 16
do ham graphresult tra vé dé biét duoc do 1a 16i gi, vi du:

int maloi;

maloi = graphresult();

printf("\nL3i d6 hoa 1a: %d", grapherrormsg(maloi));
Bing 8-3. Cac ma 16i ctia Graphresult

Hing ‘ Tri ‘ Ldi phat hi¢n
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grOk 0 ong co loi

grNolnitGraph -1 Chua khéi dong hé d6 hoa

grNotDetected -2 Khéng c¢6 phan cimg d6 hoa

grFileNotFound -3 Khéng tim thay trinh diéu khién d6 hoa
grinvalidDriver -4 Trinh diéu khién khong hop 18

grNoLoadMem -5 Khéng dit RAM cho d6 hoa

grNoScanMem -6 Vuogt vuing RAM trong Scan fill
grNoFloodMem -7 Vuot ving RAM trong flood fill
grFontNoFound -8 Khéng tim thay tap tin Font

grNoFontMem -9 Khong da RAM dé nap Font

grinvalidMode -10 | Kiéu dd hoa khong hop 1€ cho trinh diéu khién
grError -11 | Ldi d6 hoa tong quat

grlOerror -12 | Ldi d6 hoa vaora

grinvalidFont -13 Tép tin Font khong hop 18

grinvalidFontNum -14 | S6 hiéu Font khong hop 18

§ 4. Miu va miu

1. Pé chon mau nén ta sir dung ham
void setbkcolor(int color);

2. Pé chon miu duong vé ta dung ham
void setcolor(int color);

3. Pé chon miu (kiéu) td va mau té ta dung ham
void setfillstyle(int pattern, int color);

Trong ca 3 truong hop color xac dinh ma ctia mau. Céc gia tri kha
di cta color cho trong bang 8-4, pattern xac dinh mad ctia mau to

(xem bang 8-5).

Maiu t6 va miu to s& dugc sir dung trong cac ham pieslice,
fillpoly, bar, bar3d va floodfill (xem §5 duéi day).

4. Chon giai mau

Dé thay doi giai mau da duoc dinh nghia trong bang 8.4 ta dung

ham

Vi du cau 1¢énh

452

setpalette(0, Lightcyan);
bién mau dau tién trong bang miu thanh xanh lo nhat. Cac mau khac

void setpalette(int colornum, int color);

Bdng 8-4. Cac gia tri kha di cua color

Tén hing Gia tri s6 Miu hién thi
BLACK 0 Pen
BLUE 1 Xanh da troi
GREEN 2 Xanh |4 cay
CYAN 3 Xanh lo
RED 4 Do
MAGENTA 5 Tim
BROWN 6 Nau
LIHGTGRAY 7 X4am nhat
DARKGRAY 8 X4m sAm
LIGHTBLUE 9 Xanh da troi nhat
LIGHTGREEN 10 Xanh 14 cay nhat
LIGHTCYAN 11 Xanh lo nhat
LIGHTRED 12 Do nhat
LIGHTMAGENTA 13 Tim nhat
YELLOW 14 Vang
WHITE 15 Tring

5. Pé nhan giai mau hién hanh ta dung ham

void getpalette (struct palettetype *palette);
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etype
#define MAXCOLORS 15
struct palettetype
{
unsigned char size;
unsigned char colorsfyMAXCOLORS+1];
Y

o day: size 1a sO6 lugng mau trong palette, colors 1a mang chira mau
v&i chi s6 mang chay tir 0 dén size - 1

Bdng 8-5. Cac gia tri kha di cua pattern

Tén hing Gia tri sb M3 ta kiéu to
EMPTY_FILL 0 T6 bang mau nén
SOLID_FILL 1 T6 bang dudng nét lién
LINE_FILL 2 T6 bang - - -
LTSLASH_FILL 3 T6 bang ///

SLASH_FILL 4 T6 bang /// in dam
BKSLASH_FILL 5 T6 bang \\ in dim
LTBKSLASH_FILL 6 T6 bang \\

HATCH_FILL 7 T6 bang duong gach bong nhat
XHATCH_FILL 8 T6 bang dudng gach bong chit thap
INTERLEAVE_FILL 9 T6 bang duong dit quing
WIDE_DOT _FILL 10 T6 bang dau chdm thwa
CLOSE_DOT _FILL 11 T6 bang d4u chim mau

6. Ham getcolor tra vé mau da xac dinh trudc d6 bang ham setcolor.

7. Ham getbkcolor tra vé mau di xac dinh trudc d6 bang ham
setbkcolor.

8. Ham getmaxcolor tra v&é mi mau cyuc dai thudc giai mau hién
dang c6 hi¢u lyc. Trén 256 K EGA, ham getmaxcolor luén cho gia
tri 15.

§ 5. Vé va td mau
C6 thé chia cac dudng va hinh thanh bén nhom chinh:
- Puong tron va ellipse
- Puodng gap khuc va hinh da giac
- Puodng thang
- Hinh chir nhat

454
Nhom nay gdm cung tron, dudng tron, cung ellipse va hinh quat.
1. Cung tron. Bé vé mot cung tron ta ding ham
void arc(int X, int y, int gd, int gc, intr);
o day:
(X, y) la toa dg cua tam cung tron,
r 1a ban kinh
gd 1a goc dau
gc 1a goc cubi
Cha y: Trong tat ca cac ham dudi day, goc tinh theo do va c6 gia
tri tir 0 dén 360.
2. Puong tron. Dé vé mot dudng tron ta ding ham
void circle(int x, int 'y, intr);
o day:
(x, y) la toa do cua tam;
r 1a ban kinh dudng tron.
3. Cung ellipse. Bé v& mot cung Ellipse ta dung ham
void ellipse(int x,int y,int gd,int gc,int xr,int yr);
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(%, y) la toa do cua tdm cung Ellipse

gd 13 goc dau

ge 1a goc cudi

xr 1a ban tryuc ngang

yr la ban truc dung.
4. Hinh quat. Dé v& va t6 mau mot hinh quat ta ding ham

void pieslice(int x,int y,int gd,int gc,int r);

o day:

(x,y) la toa do tam hinh quat

gd 1a goc dau

ge 1a goc cudi

r la ban kinh

Vi du 1. Chuong trinh dudi day s€ vé: mdt cung tron & goc phan

tu thir nhat, mot cung ellipse ¢ goc phan tu thir ba, mét duong tron
va moOt hinh quat quét tir 90 dén 360 do.

#include <graphics.h>
main()
{

int mh, mode;
/I Khoi dong dd hoa, man hinh EGA, mode EGALO
mh=EGA,
mode=EGALDO;
initgraph(&mh, &mode,"");
// Méau nén Green, mau dudng vé&
//White, miu t6 Red, kiéu to SlashFill
setbkcolor (GREEN);
setcolor (WHITE);

setfillstyle (SLASH_FILL, RED);

// V& mdt cung tron & gbc phan tu thir nhat,
// mdt cung Ellipse & goc phan tu thi ba,

// mgt dudng tron, mot quat tron

arc(160, 50, 0, 90, 45);

ellipse(480, 50, 180, 270, 150, 45);
circle(160, 150, 45);

pieslice(480, 150, 90, 360, 45);

// Két thic ché d do hoa

closegraph();

456

5. Mudn vé mdt dwong giap khic di qua n diém: (x1,y1), ...,
(xn,yn) thi trude hét ta phai dua cac toa do vao mot mang a nao dé
kiéu int. N6i mot cach chinh xac hon, cin gan x1 cho a[0], y1 cho
a[1], x2 cho a[2], y2 cho a[3].,... Sau d6 ta viét 101 goi ham:

drawpoly(n, a);
Khi diém cudi (xn, yn) trung véi diém dau (x1, y1) ta nhan duoc
mot duong gap khuc khép kin.
6. Gia sir a 12 mang da néi trong diém 5, khi d6 161 goi ham
fillpoly(n, a);
s& v& va t6 mau mot da giac co dinh 14 cac diém
(x1, y1), ... ,(xn, yn).

Vi du 2. Chuong trinh dudi dy s& vé mot duong gap khiic va hai
hinh tam giac.

#include <graphics.h>
// Xay dung cac mang chua toa do cac dinh
int poly1[]={5,200,190,5,100,300};
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int poly3[]={405,200,590,5,500,300,405,200};
main()
{

int mh=0, mode=0;

initgraph(&mh, &mode, ™');

// Mau nén CY AN, mau duong vé

// YELLOW, méau t6 MAGENTA, mau t6 SolidFill

setbkcolor (CYAN); Setcolor (YELLOW);

setfillstyle (SOLID_FILL, MAGENTA);

drawpoly (3, polyl); // Puong gap khuc

fillpoly (3, poly2); // Hinh da giac

fillpoly(4, poly3); // Hinh da giac

closegraph();

}
C. Puong thing
7. Ham
void line(int x1,int y1,int x2,int y2);
v€ duong thang néi hai diém (x1, y1) va (x2, y2) nhung khong lam
thay doi vi tri con chay.
8. Ham
void lineto(int x,int y);

v€ duong thang tir diém hién tai t6i diém (x, y) va chuyén con chay

dén diém (x, y).

9. Ham
void linerel(int dx,int dy);

(X + dx,y + dy). Con chay duoc di chuyén dén vi tri moi.

10. Ham
void moveto(int x,int y);
s& di chuyén con chay t6i vi tri (x, y).

Vi du 3. Chuong trinh dudi day tao 1én mot dudng gap khiic bang
cac doan thang. Puong gap khac di qua cac dinh: (20, 20), (620, 20),
(620, 180), (20, 180) va (320, 100).

#include <graphics.h>

main()

{
int mh=0, mode=0;
initgraph(&mh, &mode, ™);
setbkcolor(GREEN);
setcolor(YELLOW);

458

line(20,20,620,20);
linerel(-300,80);
lineto(620,180);
lineto(620,20);
closegraph();

}

D. Hinh chir nhat

11. Ham
void rectangle(int x1,int y1,int x2,int y2);

s€ v& mdt duong chit nhit c6 cac canh song song vi cdc canh cua
man hinh. Toa d§ dinh trén bén trai cia hinh chir nhat 1a (x1,yl) va
diem dudi bén phai 1a (x2,y2).
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void bar(int x1,int y1,int X2,int y2);

s& v& va t6 mau mot hinh chir nhat. Cac gia tri x1,y1,x2 va y2 ¢6 ¥
nghia nhu da n6i trong diém 11.

13. Ham

void bar3d(int x1,int y1,int x2,int y2,int depth,int top);
s& v& mot khdi hop chir nhat, mat ngoai cua né la hinhvchfr nhat xac
dinh boi cac toa do x1,yl1,x2,y2 (nhu da noi trong diém 12). Hinh
chir nhat nay dugc t6 mau. Tham s6 depth an dinh s6 diém anh trén
bé sau cua khoi 3 chiéu. Tham s6 top o theé nhan tri 1 (TOPON) hay
0 (TOPOFF) va khoi 3 chiéu s€ co6 nap hay khong nap (xem hinh vé).

TOPON TOPOFF

Vi du 4. Chuong trinh dudi day s€ v€ mdt duong chir nhat, mot
hinh chir nhat va mot khoi hop chir nhat cé nap.

#include <graphics.h>
main()
{

int mh=0, mode=0;
initgraph(&mh, &mode, ™);
setbkcolor(GREEN);
setcolor(RED);
setfillstyle(CLOSE_DOT_FILL,YELLOW);
rectangle(5,5,300,160);
bar(5,175,300,340);
bar3d(320,100,500,340,100,1);

closegraph();
¥

§ 6. Chon kiéu duong
1. Ham
void setlinestyle(int linestyle,int pattern,int thickness);

tac dong dén nét v& cua cac thu tuc line, lineto, rectange, drawpoly,
circle,... Ham nay cho phép ta an dinh 3 yéu t6 ctia duong thang la
dang, bé day va mau ty tao.

+ Dang duodng do tham s linestyle khéng ché. Sau day 1a cac gia
tri kha di cua linestyle va dang duong thang tuong ung.

SOLID LINE=0 Nét lién
DOTTED_LINE=1 Nétchim
CENTER_LINE =2  Nét chim gach
DASHED_LINE =3 Nét gach
USERBIT_LINE =4 Mau ty tao

+ RA div dn tham <A thicknece khdno chd (Gi4 tri nav oA thd 13-
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T= = - - - T TTTJ Tttt TthTTTYTTO

THICK_WIDTH =3 Bé day gap ba
+ Mau ty tao: Néu tham s6 thir nhat 1a USERBIT_LINE thi ta ¢6
thé tao ra mau duong thiang bang tham so pattern. Vi du xét doan
chuong trinh:

int pattern= 0x1010;
setlinestyle(USERBIT_LINE, pattern, NORM_WIDTH);
line(0,0,100,200);
Gia tri cua pattern trong hé 16 1a 0x1010 hay trong hé 2 1a
0001 0000 0001 0000
Chd nao c6 bit 1 diém anh s& sang, bit 0 lam tat diém anh.
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void getlinesettings(struct linesettingstype *lineinfo);
v6i kiéu linesettingstype da duoc dinh nghia trude nhu sau:
struct linesettingstype

{
int linestyle;
unsigned int upattern;
int thickness;
j
Vi du 1. Chuong trinh du6i day minh hoa cach dung cac ham
setlinestyle va getlinesettings dé v&€ duong thang.
// kiéu dudng
#include <graphics.h>
#include <conio.h>
main()
{
struct linesettingstype kieu_cu;
int mh=0, mode=0;
initgraph(&mh, &mode, ™);
if (graphresult!= grOk) exit(1);
setbkcolor(GREEN); setcolor(RED);
line(0,0,100,0);
// Laru lai kiéu hién tai
getlinesettings(kieu_cu);
// Thiét lap kiéu moi
setlinestyle(DOTTED_LINE,0,THICK_WIDTH);
line(0,0,100,10);
// Phyc hdi kiéu cii
setlinestyle(kieu_cu.linestyle,

Kieu_cu.upattern, kieu_cu.thickness);
Line(0,20,100,20);
getch();
closegraph();
}

3. Ham

void setwritemode( int writemode);
s& thiét 1ap kiéu thé hién dwong thing cho cac ham line, drawpoly,
linerel, lineto, rectangle. Ki€u thé hién do tham s6 writemode khong
che:

- Néu writemode bang COPY PUT = 0, thi dudng thing duogc
viét d¢ 1én dong dang co6 trén man hinh.

- Néu writemode béng‘ XOR_PUT = 1, thi qméu ctiia duong thang
dinh v€ s€ két hop voi mau cua tung cham diém cua duong hién cod
trén man hinh theo phép toan XOR (chuong 3, §3) d¢ tao Ién mot
duong thang mai.

Mot umg dung cua XOR_PUT la: Khi thiét lap kiéu writemode
bang XOR PUT roi1 vé lai duong thang cung mau thi s¢ x6a duong
théng cli va khoi phuc trang thai cua man hinh.
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hinh.

Vidu 2:

// Thu hinh;

#include <graphics.h>

#include <conio.h>

main()

{

struct linesettingstype kieu_cu;
int mh=0, mode=0, x1, y1, X2, y2;
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if (graphresult!= grOk) exit(1);
setbkcolor(GREEN);
setcolor(RED);
setfillstyle(CLOSE_DOT_FILL, YELLOW);
x1=0; y1=0;
x2=getmaxx(); y2=getmaxy();
setwritemode(XOR_PUT);
tt: rectangle(x1,y1,x2,y2); // V&€ hinh chir nhat
if ((x1+1)<(x2-1) && (y1+1)<(y2-1))
{
rectangle(x1,yl,x2,y2); // x6a hinh chit nhat
x1=x1+1; yl=yl+1; co hinh chir nhat
x2=x2-1; y2=y2-1,
goto tt;
} \
setwritemode(COPY PUT); // Tré vé overwrite mode
closegraph();

¥

§ 7. Cira sd (Viewport)

1. Viewport la mot vung phﬁ ’nhét trén man hinh d6 hoa tua nhu
window trong textmode. D¢ thiét lap viewport ta dung ham

void setviewport(int x1,int y1,int x2,int y2,int clip);
trong do (x1,yl) 1a toa do goc trén bén trai va (x2,y2) la toa do goc
dudi bén phai. Bon gia tri nay phai thoa man:

0<=x1l<=x2

O<=yl<=y2

Tham s6 clip c6 thé nhan mot trong hai gia tri:

clip = 1 khong cho phép v& ra ngoai viewport
clip = 0 Cho phép v€ ra ngoai viewport.

Vi du cau 1¢énh
setviewport(100,50,200,150, 1);

s& thiét 1ap viewport. Sau khi 1ap viewport ta co hé toa d0 méi ma
gdc trén bén trai ciia viewport sé& cé toa do (0,0).

2. Pé nhan viewport hién hanh ta ding ham
void getviewsettings(struct viewporttype *vp);
& day kiéu viewporttype da duoc dinh nghia nhu sau:
struct viewporttype

{
int left, top, right, bottom;

int clip;
h
3. Pé x6a viewport ta ding ham
void clearviewport(void);
4. Pé x6a man hinh va dwa con chay vé toa dd (0,0) ciia man hinh
ta dung ham
void cleardevice(void);
Chu y: Cau Iénh nay s€ x6a moi thir trén man hinh.
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Nho sir dung Viewport ¢ thé viét cac chuong trinh d6 hoa theo

toa d0 4m duong. Muon vay ta thiét 1ap viewport sao cho tam tuyét
doi ciia man hinh la goc trén bén trai ciia viewport va cho clip = 0 dé
c6 thé v€ ra ngoai gidi han cua viewport. Sau day l1a doan chuong
trinh thye hién cong viéc trén

int xc, yc;

xc= getmaxx()/2; yc= getmaxy()/2;
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Nhu thé man hinh s& dugc chia lam 4 phan véi toa d6 4m duong
nhu sau:
Phan tu trai trén: x 4m, y &m
Phan tu trai dudi: x am, y duong
Phan tu phai trén: x duong, y 4m
Phan tu phai dudi: x duong, y duong
Chuong trinh duoi day yé dd thi ham sin(x) trong hé truc toa do
am duong. Hoanh d§ x lay cac gia tri tu -4*PI dén 4*PI. Trong
chuong trinh c6 dung hai ham méi la: outtextxy va putpixel (xem
cac muyc sau).
Vidu 1:
// & thi ham sin
#include <graphics.h>
#include <conio.h>
#include <math.h>
#define SCALEX 20
#define SCALEY 60
main()
{
int mh=0, mode=0, X, V, i;
initgraph(&mh, &mode, ™);
if (graphresult!= grOk) exit(1);
setviewport(getmaxx()/,getmaxy()/2,
getmaxx(),getmaxy(), 0);
// Ké hé truc toa do
setcolor(BLUE);
line(-(getmaxx()/2),0,getmaxx()/2,0);

line(0,-(getmaxy()/2),0,getmaxy()/2);
settextjustify(1,1); setcolor(RED);
outtextxy(0,0,"(0,0)");
for (i=-400;i<=400;++1i)
{
x=round(2*M_PI1*I*SCALEX/200);
y=round(sin(2*M_PI1*i/200)*SCALEY);
putpixel(x,y, YELLOW);

}
getch();

¥
Vi du 1 tao 1én mt do thi tir cac chim diém. Bay gio ta sira vi du
1 d6i chat: gitr nguyén tur ddu dén outtextxy, thay phan cudi boi doan
chuong trinh dudi day. Ta s€ dugc do thi tir cac doan thang rat ngan
ghép lai.
Vidu 2:
// Phan dau gidng vi du 1
setcolor(YELLOW);
for (i=-400;i<=400;++1i)
{
x=round(2*M_PI1*i*SCALEX/200);
y=round(sin(2*M_PI1*i/200)*SCALEY);
if(i= -400) moveto(X,y);

466

getch();
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man hinh t0 mau.
1 Ham a duoc to mau

Vi du 1. Chuong trinh dudi déy s€ vé mot duong tron do trén man
, . hinh xanh. Toa d6 (x,y) cua diém gieo dugc nap vao tir ban phim.
s€ t0 diém (x,y) theo mau xac dinh boi color. Tuy thudce vao gia tri cu thé cia x,y, chuong trinh s& t6 mau vang
cho hinh tron hodc phan man hinh bén ngoai hinh tron.

#include <graphics.h>
#include <stdio.h>

void putpixel(int x, int y, int color);

2. Ham

unsigned getpixel(int x, int y);
s tra vé sd hiéu mau cua diém anh ¢ vi tri (x,y). Cha ¥: néu diém _
nay chua dugc t6 mau bdi cac ham vé hodc putpixel (ma chi méi main()
dugc tao mau nén boi setbkeolor) thi ham cho gia tri bang 0. Vi vay {

c6 thé dung ham nay theo mau du6i day dé xac dinh cac nét v& trén
man hinh d6 hoa va vé ra gidy.

if (getpixel(x,y)!=0)

int mh=0, mode=0, X, V;
initgraph(&mh, &mode, ");

{ if (graphresult!= grOk) exit(1);
// Piém (x,y) dugc v& , dit mot cham diém ra gidy setbkcolor(GREEN);
} setcolor(RED);

setfillstyle(11,YELLOW);
circle(320,100,50);

moveto(1,150);

outtext(" Toa do diem gieo x,y );
scanf("%d%d",&x,&y); flooddfill(x,y,RED);

3. Td mién
Dé t6 mau cho mot mién ndo d6 trén man hinh ta dung ham
void floodfill(int x, int y, int border);
o day:
(x,y) la toa do cuia mdt diém nao do goi la diém gieo.
tham sb border chira mi cia mot mau. ¥

Su hoat dong cia ham floodfill phu thudc vao gid tri cia x.y, ﬂ
border va trang thai man hinh. Vi du 2. Minh hoa cach dung ham Putpixel va ham getpixel dé vé
cac dlem anh va sau d6 x6a cac diém anh. Mudn két thic chuong

a) Khi trén man hinh c6 mot dudng (cong hodc gip khuc) khép
kin ma ma mau cta nd bang gia tri cuia border thi: 468

+ Mlen gio1 han boi duong kin s€ duge to mau néu diém gieo Finclude <conio.n>
(x,y) nam bén trong mién nay #include <graphics.h>

+ Néu diém gieo (x,y) ndm bén ngoai thi phin man hinh bén #include <stdio.h>
ngoai mién dong ndi trén duge t6 mau.
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++i;
int seed = 1962; // Nhin cho b tao s ngiu nhién x=random(xmax)+1;y=random(ymax)+1;
int numpts = 2000; // V& 2000 chdm diém color=random(maxcolor);
int ESC = 27, putpixel(x,y,color);
void putpixelplay(void); }
main() /| X6a cac diém anh
{ _ srand(seed);
int mh=0, mode=0; i=0-

initgraph(&mh, &mode, "";

if (graphresult()!= grok) while(i<=numpts)

exit(1); {

putpixelplay(); +H;

closegraph(); x=random(xmax) + 1; y= random(ymax) + 1;
} color=random(maxcolor);

void putpixelplay(void) putpixel(x,y,0);

{ }

int |,x,yjcolor,xmax,ymax,maxcolor,ch; if(kbhit())

struct viewporttype v;

getviewsettings(&v); {

ch=getch();

xmax=(v.right - v.left -1); ymax=(v.bottom - v.top -1);

maxcolor=getmaxcolor(); if (ch==ESC) break;

while (kbhit()) }
{ }
//V& cac cham diém mot cach ngau nhién } // Két thiic ham putpixelplay
srand(seed);
i=0;
while(i<=numpts) 470 o ey e e e een eeeen eeeeae e o

{ 1. Hién thi vin ban trén man hinh dd hoa
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void outtext (char *s);
s& hién chudi ky tu (do s trd téi) tai vi tri hién tai ctia con tro.
Ham
void outtextxy(int x,int y,char *s);
s& hién chudi ky tu (do s tro téi) tai vi tri (x,y).
Vi du 1: Hai cach sau déy s& cho cung két qua
outtextxy (100,100," chao ban *);
va
moveto (100,100);
outtext (" chao ban *);
Chu y: Trong rr}ét dd hoa van cho phép dung ham nhép dir liéu
scanf va cac ham bat phim getch, kbhit.

2. Fonts

Nhu di noi 6 trén: Cac Fonts nim trong céc tép tin .CHR trén dia.
Céc Font nay cho céc kich thudc va kiéu chir khac nhau s& hién thi
trén man hinh d6 hoa bing outtext hay outtextxy. Dé chon va nap
Font chung ta dung ham:

void settextstyle(int font,int direction,int charsize);

(Chu y: ham chi c6 tac dung néu ton tai cac tép .CHR)
Véi direction 1a mot trong hai hang so:

HORIZ_DIR =0

VERT_DIR=1

Néu direction 1a HORIZ DIR, vin ban s& hién thi theo huéng
nam ngang tu trai sang phai. Néu direction la VERT_DIR, van ban
s€ hién thi theo chiéu dung tir dudi 1én trén.

Déi charsize 1a hé s6 phong to ky tu va co gia tri trong khoang tir
1 dén 10.

- Néu charsize = 1, ky tu dugc thé hién trong hinh chitr nhat 8*8
pixel.

- Néu charsize = 2, ky tu duoc thé hién trong hinh chir nhat 16*16
pixel.

- Néu charsize = 10, ky tu duoc thé hién trong hinh chir nhat
80*80 pixel.

Cudi cung 1a tham s6 font dé chon ki€u chit va nhan mdt trong
cac hang sau:

DEFAULT_FONT =0
TRIPLEX_FONT =1
SMALL_FONT =2
SANS_SERIF_FONT =3
GOTHIC_FONT =4
Céc gia tri do settextstyle thiét 1ap s& dit nguyén cho dén khi goi
mot settextstyle moi.
Vidu 2:
settextstyle (3,VERT_DIR,2);
outtextxy (50,50," HELLO ");

3. Vi tri hién thi

Ham settextjustify cho phép an dinh noi hién thi vin ban cua
outtext theo quan hé vd&i vi tri hién tai cia con chay hay cua
outtextxy theo quan h¢ vdi toa do (x,y).

Ham nay c6 dang
void settextjustify(int horiz, int vert);

Tham s6 horiz ¢ thé 1a mot trong cac hang sd sau:
LEFT_TEXT = 0 (Vin ban xut hién bén phai con chay)
CENTER_TEXT =1 (Chinh tam van ban theo vi tri con chay)
RIGHT TEXT = 2 (Vin ban xuit hién bén trai con chay)

Tham s6 Vert c¢6 thé 13 mot trong cac hing s6 sau:

472
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CENTER TEXT =1 (Chinh tam van ban theo vi tri con chay)
TOP _TEXT =2 (Van ban xuét hién phia dudi con chay)

Vi du 3:
settextjustify(1,1);
outtextxy(100,100,"ABC");
Két qua 1a diém (100,100) s& nam gitra chir B.

4. Bé rong va bé cao ciia vin ban
Ham
void textheight (char *s);

tra vé chiéu cao (theo pixel) cta chudi do s tré t6i. Vi du néu ky tur
c6 kich thude 8*8 thi

textheight ("H™) = 8

Vi du 4: Doan chuong trinh duo¢i day s€ cho hi¢n 5 dong chi.
#include <graphics.h>
main()
{
int mh=0,mode=0,y,size;
initgraph(&mh,&mode,"");
y=10;
settextjustify(0,0);
for (size=1; size<=5; ++size)
{
settextstyle(0,0,size);
outtextxy(0,y,"GRAPHICS");
y += textheight("GRAPHICS") + 10;

¥

getch();
closegraph();
}
Ham
void textwidth(char *s);

s€ dua vao chiéu dai cua chuoi, kich thudc Font chir, hé s6 khuyéch
dai chir dé tra ve bé rong (theo pixel) ctia chuoi do s trd téi.

Vi du 5: Trong chuong trinh dudi day sé 1ap cac ham vao ra trén
man hinh d6 hoa.

#include <graphics.h>
#include <conio.h>
#define Enter 13
#define Lmargin 10
void text_write(int *x,int *y,char *s);
void text_writeln(int *x,int *y,char *s);
void text_read(int *x,int *y,char *s);
void text_write(int *x,int *y,char *s)
{
outtextxy(*x,*y,s); *x += textwidth(s);
}
void text_writeln(int *x,int *y,char *s)
{
outtextxy(*x,*y,s);
*x=Lmargin;
*y += textheight(s)+5;
}
void text_read(int *x,int *y,char *s)

{
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chl11=0:

{

ch[0]=getch();

if(ch[0]==Enter) break;

text_write(x,y,ch);

s[i]=ch[Q]; ++i;

}

s[i]=0;

}

main()

{
int mh=0,mode=0,X,y,Xxmax,ymax;
char name[25];
initgraph(&mh,&mode,"");
settextstyle(TRIPLEX_FONT,HORIZ_DIR,3);
x=Lmargin; y=100;
text_write (&x,&y,""cho ten cua ban: ");
text_read (&x,&y,name);
text_writeln (&x,&y,"™);
text_write(&x,&y,"chao ban ");
text_write(&x,&y,name);
getch();
closegraph();

475

U A VUe _6IU ANANZENG ESGEEL ENAANAL V6 A GSU CLINNE VALY VAR WAVARG

1. Ham
unsigned imagesize(int x1,int y1,int x2,int y2)

tra vé s6 byte can thiét dé luu trit anh trong pham vi hinh chir nhat
(x1,y1,x2,y2).

2. Ham
#include <alloc.h>
void *malloc(unsigned n);

tra v€ con trd tro td1i mot viung nhd n byte moi1 dugc cap phat.

3. Ham

void getimage(int x1,int y1,int X2,int y2,void *bitmap);
s& chép cac diém anh cua hinh chir nhat (x1,y1,x2,y2) va cac thong
tin vé bé rong, cao cua hinh chir nhat vao ving nh¢ do bitmap tro toi.
Vung nhd va bién bitmap cho bdi ham malloc. P9 16n cua ving nho
dugc xac dinh bang ham imagesize.

4. Ham

void putimage(int x,int y,void *bitmap,int copymode);
dung dé sao anh luu trong vang nh¢ bitmap ra man hinh tai vi tri
(x,y). Tham s6 copymode xac dinh ki€u sao chép anh, n6 c6 thé nhan
cac gia tri sau:

COPY_PUT =0  Sao chép nguyén xi.

XOR_PUT =1 Céac diém anh trong bitmap két hop voi
cac

diém anh trén man hinh bang phép XOR

OR_PUT =2 Céac diém anh trong bitmap két hop voi

cac



Simpo PDF Merge and §P|r|1% lﬁJn r%%gtr%g%ql %rgang p eIPC%Q,WW -simpopdf.com Nguyén tic tao anh di dong glong nhu phim hoat hinh:

AND PUT =3 Céac diém anh trong bitmap két hop véi
cac
diém anh trén man hinh béng phép AND
NOT_PUT =4 anh xuat hién trén man hinh theo dang dao
nguoc (phép NOT) véi anh trong bitmap.
NhAn ~vAte N Atvna mada YND DITT A8 ~hdn hinh  +A1 1531 1as
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thue_{t nay ding dé tao 1én cac hinh anh chuyén dong.
Vi du 1: Chuong trinh dudi day minh hoa cach dung imagesize,
malloc, getimage va putimage.
#include <alloc.h>
#include <graphics.h>
main()
{
int mh=0,mode=0;
char *p;
unsigend size;
initgraph (&mh,&mode,");
bar(0,0,getmaxx(),getmaxy());
size = imagesize(10,20,30,40);
p=(char*)malloc(size); // p trd t&i vung nhé size byte
// méi dugc cap phat
getimage (10,20,30,40,p);
getch();
cleardevice();
putimage (100,100,p,COPY_PUT);
getch();
closegraph();

¥

5. Téo anh di dong

- V& mot hinh (trong chudi hinh mé ta chuyén dong)
- Delay

- Xo04 hinh do

- V& hinh ké theo

- Delay

477
A) V& hinh

Céch 1: Vé lai mot anh nhung tai cac vi tri khac nhau.

Céach 2: Luu anh vao mdt ving nhd rdi dwa anh ra man hinh tai
cac vi tri khac nhau.

B) X6a danh

Céach 1: Dung ham cleardevice

Cach 2: Dung ham putimage (mode XOR_PUT) dé xép chong lén
anh can xo04.

Céch 3: Luu trang thai man hinh vao mot chd nao d6. V& mot
hinh anh. Pua trang thai cti man hinh ra xép dé 1én anh vira vé.

KV thuat tao anh di dong dugc minh hoa trong cac chuong trinh
cua §11.

§ 11. Mot s6 chwong trinh d6 hoa

Chwong trinh 1: Dau tién vé bau troi dau sao. Sau d6 ting chim
phao hoa dugc ban lén bau troi. Khi bam phim Enter thi viéc ban
phdo hoa két thiic, ta nhén lai bau tro1 day sao. Bam tiép Enter thi két
thtic chuong trinh.

// Ban phao hoa trén bau troi diy sao

#include <graphics.h>

#include <conio.h>

#include <stdlib.h>
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do
main() {
{ // Bua 100 qua phao 1én man hinh tai cac vi tri quy dinh

int x[101],y[101]; for (i=1;i<=100;++i)
int mh=0,mode=0,i,n; {
char *p[101]; setfillstyle(SOLID_FILL,i%15+1);
initgraph(&mh,&mode,""); pieslice(x[i]+5,y[i]+5,0,360,5);
if (araphresult()!=0) exit(1): }

478 ) ) o 479
// V& bau troi day sao //Xo04 chim phao hoa vira ban bang cach khoi phuc man hinh
for (i=1;i<=1000;++i) for (i=100;i>=1;--i)

{ putimage(x[i],y[i],p[i],COPY_PUT);
putpixel(random(getmaxx()), delay(500);
random(getmaxy()),random(getmaxcolor())); } while('kbhit());

} getch();

// Luu hién trang 100 hinh chir nhat trén man hinh dé khoi getch();

phuc closegraph();
for (i=1;i<=100;++i) }

{ _ Chuwong trinh 2: V& dong hd c6 3 kim gio, phat va gidy. Dong
x[i]=random(getmaxx())-10; h6 chay dung theo gio hé thong. Mubn két thuc chuong trinh bam
y[i]=random(getmaxy())-10; Enter.
if (x[i]<0) x[i]=0; // Dong hd
if (y[i]<0) y[i]=0; #include <graphics.h>
n=imagesize(x[i],y[i],x[i]+10,y[i]+10); #include <conio.h>
p[i]=(char*)malloc(n); #include <math.h>
getimage(X[i],y[i],x[i]+10,y[i]+10,p[i]); #include <dos.h>

} // Ham ké doan théng tr tam d@)ng hé theo dd, chiéu dai,

// Chu trinh ban phao hoa // & day va mau
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// Ké kim gidy khi biét s6 gidy
void ke_giay(unsigned giay);
// K& kim phut khi biét s6 phat
void ke_phut(unsigned phut);
// K& kim gio khi biét sb gio
void ke_gio(unsigned gio, unsigned phut);
void chay_kim_giay(void); void chay_kim_phut(void);
void chay_kim_gio(void);
int X0,y0,rgio,rphut,rgiay,mgio,mphut,mgiay;
unsigned phutgioht,gioht,phutht,giayht;
480
1

unsigned x,y; float goc;
while (ddo>=360) ddo=ddo-360;
goc=(M_PI1/180)*ddo;
x=x0+ (int)(dai*cos(goc)+0.5);
y=y0- (int)(dai*sin(goc)+0.5);
setcolor(mau); setlinestyle(0,0,day);
line(x0,y0,X,y);
}
// Ham ke kim giay
void ke_giay(unsigned giay)
{
int ddo;
ddo = (90 - 6*giay);
ke(ddo,rgiay,1,mgiay);
}
// Ham ke kim phut

void ke_phut(unsigned phut)

{
int ddo;
ddo= (90-6*phut);
ke(ddo,rphut,3,mphut);

¥
// Ham ke kim gio
void ke_gio(unsigned gio, unsigned phut)

{
int ddo;

ddo =360 + 90 - 30*(gio%12) - (phut+1)/2;
ke(ddo,rgio,3,mgio);
// Claiin G glay WL W@l v 1l Gy SL UQig KL glay
void chay_kim_giay(void)
{
unsigned giay; struct time t;
gettime(&t);
giay=t.ti_sec;
if (giay!=giayht)
{
ke_giay(giayht);
giayht=giay;
ke_giay(giayht);
}
}
// Ham chinh phut hi¢n tai va lam chuyén dong kim phut
void chay_kim_phut(void)

481
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unsigned phut; ke_gio(gioht,phutgioht);
struct time t; }
gettime(&); }
phut=t.ti_min; main()
if (phut!=phutht) { _
{ struct time t;
e_phut(phut ohr *0s0[1={, 12" 1,2 T
phutht=phut; int i, mh=0,mode=0,r,x,y:
ke_phut(phutht); float goc;
} initgraph(&mh, &mode,™"):;
} 7 x0=(getmaxx()/2)-1; yO=(getmaxy()/2)-1;
// Ham chinh gi¢ pht hién tai va lam chuvén dong kim gio r=un.o-
482 _ . . B e ipmerme s ==y age= - == 483
{ mgiay= BROWN; mphut=RED; // mgio:=magenta;
unsigned h,gio,phut,sophut,sophutht; mgio=YELLOW;
struct time t; // V& chu vi d6ng hod
gettime(&t); setcolor(BLUE); setlinestyle(0,0,3); circle(x0,y0,r);
gio=t.ti_hour; phut=t.ti_min; setfillstyle(1, YELLOW);
sophut = gio*60+phut; floodfill(0,0,BLUE);
sophutht = gioht*60+phutgioht; setfillstyle(1, WHITE); floodfill(x0,y0,BLUE);
if ( sophut<sophutht) sophut=sophut+ 12*60; setlinestyle(0,0,1);
h=sophut-sophutht; circle(x0,y0,10);
if (h>=12) setfillstyle(1, GREEN); floodfill(x0,y0,BLUE);
{ settextjustify(1,1); setcolor(MAGENTA);
ke_gio(gioht,phutgioht); outtextxy(x0,y0+120,"IBM-JIMIKO");

phutgioht=phut; // Ghi chit sb
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for (i=1;i<=12;++i) theo quy dao ellipse. Trong khi tau chuyén dong thi cac ngdi sao
{ thay nhau nhap nhay
goc=(2*M_PI+M_PI/2) - (i-1)*(M_PI/6);
X = X0+ (int)(rphut*cos(goc)+0.5);
y = y0- (int)(rphut*sin(goc)+0.5);
outtextxy(x,y,dso[i]);
}
// Xac dinh thoi diém dau
gettime(&t);
gioht=t.ti_hour; phutht=t.ti_min; giayht=t.ti_sec;
phutgioht=phutht;
setwritemode(XOR_PUT);
/[ Ve kim gio,phut,giay
ke_gio(gioht,phutgioht);

// Tau vii try chuyén dong trén bau trdi day sao nhap nhay
#include <graphics.h>

#include <stdio.h>

#include <conio.h>

#include <alloc.h>

#include <stdlib.h>

#include <math.h>

// Khai bao céc ham trong chuong trinh

void tau_cd(void); // tAu chuyén dong

void nhap_nhay bt(void); // nhap nhay bau troi
void main(void); // ham main

// Khai bao cac bién mang ngoai

int a,b,Xx,y,x0,y0,mh=0,mode=0,n,i;
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Ke_yldy(ylayii),

// Lam chuyén dong cac kim Fhar P:
do int xx[1001],yy[1001];
// Ham main
{ void main(void)
chay_kim_giay(); chay_kim_phut(); (

chay_kim_gio();
y_kim_gio( initgraph(&mh,&mode,"");

} . .
1= .
while(*kbhit()); ;gatzzrs;utlrti). Vet
| h():; '
closegraph(); setcolor(RED);
} ellipse(100,50,0,360,20,8);

ellipse (100,46,190,357,20,6);
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circle(110,38,2);
line(93,44,90,38);
circle(90,38,2);
setfillstyle(SOLID_FILL,BLUE);
floodfill(101,54,RED);
setfillstyle(SOLID_FILL,MAGENTA);
floodfill(94,45,RED);
// Luru anh clia tau vii tru vao by nhé
n=imagesize(79,36,121,59);
p=(char*)malloc(n);
getimage(79,36,121,59,p);
// V& bau troi diy sao va luu vi tri ctia chiing
// vao cic mang xx, yy dé phuc vu ham nhap nhay bt
cleardevice();
for (i=1;i<=1000;++i)
{
xx[i]=random(getmaxx()); yy[i]=random(getmaxy());
putpixel(xx[i],yy[i],random(getmaxcolor()));
}

3\ 7
/Il YAn Ainh aibd tri han A3 nhA ~dn hidn

/MBS UV UV U DULUVIL VLU Y VL By UE tuu

goc=2*M_PI + M _PI/2;
x0= (getmaxx() - 42)/2;
y0= (getmaxy() - 25)/2;
a=x0; b=y0;

// chu trinh tau vii try chuyén dong va cic ngdi sao nhap nhay

do
{

tau_cd();
nhap_nhay_bt();
} while(!kbhit());
getch();
closegraph();

void tau_cd(void)

xt=a*cos(goc)+x0;

yt=-b*sin(goc)+y0;

x=(int)(xt+0.5); y=(int)(yt+0.5);

// it tAu vl try 1én man hinh
putimage(X,y,p,XOR_PUT);
delay(500);

Il Xo6a

putimage(X,y,p,XOR_PUT);

// Thay d6i goc dé lam cho tau chuyén dong
goc -= M_P1/30;

if (goc<M_P1/2) goc=2*M_PI+M_PI/2;

VUIU HIHIUWY 11wy DL\ VVIuy

static i=1; // Lénh nay thuc hién mdt lan khi dich
int j;
// Cho nhép nhay bang cach d6i mau 50 ngdi sao
for (j=1;j<=50;++j)
{
putpixel(xx[i],yy[i],random(getmaxcolor()));
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if (i>1000) i=1;
}

§ 12. In 4nh tir man hinh do hoa

Ham in_anh du6i day s€ in anh trong mién chit nhat (xt, yt, xd,
yd) cua man hinh d6 hoa ra gidy trén cac may in LQ1070, LQ1170
va FX1050.

void in_anh(int dd,int xt,int yt,int xd,int yd);

Tham s6 dd 1a do ddm ciia nét in. Thyc chat dd 1a s6 Ian in lai.
Binh thuong chon dd=1. Néu muodn in rd hon ta chon dd bang 2
hay 3.

Trong ham in_anh c6 dung ham tao_mau, ndé dugc mo ta nhu sau:
int tao_mau(int k,int x,int y);

Ham nay s& do trén k chAm diém theo chiéu doc bt déu tur toa do
(X,y) trén man hinh dé biét xem chdm diém nao da t6 mau. Ham s&
tra vé mot gia tri nguyén tao boi cac bit 1 (ing véi diém di t6 mau)
va 0 (ing voi diém chua to mau).

Ham in_anh s& dung ham tao_mau dé duyét trén mién chit nhat
(xt,yt,xd,yd). Mbi lan duyét s€ nhan duoc mot mau cic chim diém
(gi4 tri nguyén) va mau nay dugc in ra gidy.

Duéi day 1a ndi dung cia 2 ham noi trén.
488

#include "stdio.h"

#include "graphics.h"

int tao_mau(int k,int x,int y);

void in_anh(int dd,int xt,int yt,int xd,int yd);

int tao_mau(int k,int x,int y)

{

int ¢=0,1i;
for (i=0;i<k;++i)
if (getpixel(x,y+i)) ¢ =c|(128>>i);
return c;
¥
void in_anh(int dd,int xt,int yt,int xd,int yd)
{
//dd - so lan in lai mot dong
char c,chi;
int scot,m,mm,k,dong,cot,i,j,n1,n2;
dong=(yd-yt+1)/6; mm=(yd-yt+1) % 6
cot=xd-xt+1;
for (i=0;i<=dong;++i)
{
if (ixdong) m=6; else m=mm;
if (m>0)
{
scot=0;
for (j=0;j < cot;++j)
if (tao_mau(m,xt+j,yt+i*6)) scot=j+1;
489

{
nl=scot % 256; n2= scot/256;
for (k=0;k<dd;++k)
{
fprintf(stdprn,"%c%c%c%c%c%c",13,27,™*',
0,n1,n2); //ILQ
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{
if (kbhit())//bat phim
{
if ((chl=getch())==0) getch();
if (ch1==27) goto ket;

}
c=tao_mau(m,xt+j,yt+i*6);
fprintf(stdprn,"%c",c);

}
}

}
fprintf(stdprn,"%c%c%c",27,'A',m);
fprintf(stdprn,™\n");

}
}
ket: fprintf(stdprn,"%c%c",27,'@");
}

490
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Truy nhap truwc tiép vao bd nhé
Trong chuong ndy trdnh bay coc van dé:
+ Hai kiéu dia chi: Dia chi phdn doan va dia chi thuc
+ Truy nhap t6i dia chi phon doan
+ Doi tur dia chi phon doan sang dia chi thuc
+ B0 nhd man hdnh, truy nhap truc tiép vao bd nhé man hdnh
+ Dung con tro dé lay dir liéu tir bo nhé phdn doan

+ Dung con tro ham dé thuc hién coc tha tuc cia DOS

§ 1. Coc ham truy nhép theo dia chi phon doan
1. Ham pokeb: Gtri mot ky tu vao bd nhd.
+ Nguyon mau trong dos.h nhu sau:
void pokeb(unsigned seg, unsigned off, char value);
+ Cung dung: Guri gio tri ky tu value vao by nhé tai dia chi phon
doan seg:off
2. Ham peekb: Nhan mot ky tu tir b nho.
+ Nguyon mau trong dos.h nhu sau:
char peekb(unsigned seg, unsigned off);
+ Cung dung: Nhian m{t byte tai dia chi phdn doan seg:off
3. Ham poke: Giri mot s6 nguyon vao bo nhd.
+ Nguydn mau trong dos.h nhu sau:
void poke(unsigned seg, unsigned off, int value);
+ Cung dung: Gui gio tri nguyon value vao b nh¢ tai dia chi
phon doan seg:off
4. Ham peek: Nhan mot s6 nguyon tir b nhd.

+ Nguyon mau trong dos.h nhu sau:
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int peek(unsigned seg, unsigned off);
+ Cung dung: Nhan m{t word tai dia chi phon doan seg:off
5. Ham movedata: Sao coc byte.
+ Nguydn mau trong mem.h nhu sau:
void movedata(unsigned seg_gui, unsigned off_gui,
unsigned seg_nhan, unsigned off_nhan, int n);
+ Cung dung: Sao n byte tir seg_gui:off gui dén
seg_nhan:off_nhan

§ 2. B nhé man honh vin bén
2.1. Céch biéu dién ky tw trong b nhé man hanh
B¢ nhé man hnh vin ban bt dau tir dia chi :
(0xb800:0x0000)

Khi dua mNC)t ky tu vao vung nhéd mégn honh, thd ni s€ hién lon
man honh. M6i ky tu tron man hdnh chiém 2 byte trong by nhé man
honh: byte dau chirta mé ASCII, byte thir hai bi€u di€én mau hién thi
goi la byte thudc tonh. Coc bit ctia byte thudc tonh:

B7B6B5B4B3B2B1B0
duoc chia lam 3 nham:

+ Nhim 1 gdm bit B7 biéu thi sy nhap nhoy. Néu B7=0 thd ky tw
khung nhap nhoy, néu B7=1 thd ky tu s€ nhap nhdy.

ot Nhium 2 gé)n} coc bit B6, B5 Vé‘B4.‘Céc bit nay chira dugc mot
s0 nguyon tir 0 dén 7 va bi€u thi 8 mau nén cua ky tu.

+ Nhiim 3 gdm céc bit B3, B2, B1 va BO. Coc bit nay chira dugc
mdt s6 nguyon tir 0 dén 15 va bi€u thi 16 mau cua ky ty.

2.2. Trang man honh

Moi trang man hdnh g6~m 80x25 ky tu, do di can 80x25x2=4000
byte bd nh¢. Thyc t€ moi trang man hdnh duge phdn bd 4096 =
0x1000 byte. Nhu vay 4 trang man honh dugc phon bd nhu sau:
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+ Trang man hdnh thir 1 bat dau tir dia chi 0xB800:0x1000
+ Trang man hdnh thi 2 bat dau tir dia chi 0xB800:0x2000
+ Trang man hdnh thir 3 bat dau tir dia chi 0xB800:0x3000

2.3. Chon trang hién thi

Tai mdi thoi diém chi ca thé hién thi duoc mot trong 4 trang man
honh. D¢ hién thi trang man hdnh thir t (t=0,1,2,3) chyng ta str dung
chirc ndng 5 cua ngat 0x10 theo mau sau:

union REGS v,r;

v.h.ah =5 ; // Chtrc nang 5

v.h.al =t ; // S6 hiéu trang man hdnh can hién thi
int86(0x10, &v, &r); // Thyuc hién ngit 0x10

2.4. V& du minh hoa

V6 du sau dung ham pokeb dé dua coc ky tu vao coc trang cua bd
nh¢ man hénh, sau du dung chirc nang 5 cua ngat 0x10 dé chon
trang hién thi.

/ICT9_03.CPP
#include <dos.h>
#include <conio.h>
char d1[]={'C',1*16+14,'H',1*16+14,'U",1*16+14,'C',1*16+14},
char d2[]={'M',2*16+15,'U",2*16+15,'N',2*16+15,'G',2*16+15};
void main()
{

union REGS v,r;

clrscr();

//Mic dinh hién thi trang 0

for (int i=0;i<8;++i)

pokeb(0xb800,i,d1[i]);

getch();

//Hien thi trang 1
v.h.ah=5;v.hal=
int86(0x10,&v,&r);
for (i=0;i<8;++i)

pokeb(0xb800,0x1000+i,d2[i]);

getch();

//Hien thi trang 0
v.h.ah=5;v.hal=0;
int86(0x10,&v,&r);
getch();

//Hien thi trang 1
v.h.ah=5;v.h.al =
int86(0x10, &V, &r);
getch();

§ 3. chuyén Déi dia chi

3.1. Pé chuyén tir dia chi thuc sang dia chi phon doan ta dung
céc macro:

unsigned FP_SEG(dia chi thuc)

unsigned FP_OFF(dia_chi thuc)

void far *MK_FP(seg,off)

Vé du 1. Sau khi thuc hién coc cou [€nh:

char buf{100];
unsigned ds,dx;
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3.2. bé chuyén tir dia chi phon doan sang dia chi thuc ta dung
macro:
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thd ds:dx chira dia chi ciia mang buf. #include "conio.h"

Vé du 2. Sau khi thyc hién coc cdu lénh: void duarmh(char *day, int dong,l nt cotd, int cotc,I nt m_nen,
char far *pchar; int m_chu); 495
pchar = (char far*)MK_FP(0xb800:0); void cuaso(int dongt,int cott,int dongd,int cotd,int maucs);

thd pchar tré toi dia chi dau cua bd nhd man hdnh. Khi dua ta ca thé main()
st dung cdc lénh gon dé€ truy nhap truc ti€p té1 bd nhéd man honh. {

§ 4. céc v du minh hoa

’Chu’o’ng tronh 1. Chuong tronh rpinh hoa coch truy nhap truc
ti@p vao bo nhd man honh cu dia chi dau la 0xB800:0. Chuong tronh
gom ham main() va hai ham sau:

1. Ham cuaso
void cuaso(int dongt,int cott,int dongd,int cotd,int maucs);
thiét 1ap mot cira s6 miu cu toa do glc tron-troi la (dongt, cott) va
guc duoi-phai l1a (dongd,cotd). Mau cho bdi tham s6 maucs. & doy st
dung ham pokeb va dia chi phon doan.
2. Ham duarmh

void duarmh(char *day, int dong, int cotd, int cotc,int m_nen,
int m_chu);

s€ dua ra man honh mot day ky tu (chira trong doy) tai diing dong, tur
cot cotd dén cotc. Mau nén cho béi m_nen, mau chit cho boi m_chit.
¢ ddy st dung toon tir gon tron dia chi thyc.

Trong ham main() s& st dung c6c ham cuaso va duarmh dé tao
hai cira s6 va viét hai diing chit tron trang man hdnh thir hai (tir diing
26 dén diing 50).

/*

chuong tronh minh hoa coch truy nhdp truc tiép vao bd
nhd cua man honh

*/

cuaso(26,1,50,80,BLUE);

duarmh("Chuc mung nam moi"”, 28, 30, 50, MAGENTA,
WHITE);

cuaso(30,20,46,60,RED);

duarmh("Chuc mung nam moi"”, 40, 30, 50, MAGENTA,
YELLOW);

getch();
¥

void cuaso(int dongt,int cott,int dongd,int cotd,int maucs)

/* Dung dia phan doan */
{
int i, j, p, t, dt, dd, mau;
union REGS v, r;
[* Xac dinh thuoc tinh mau */
mau = (maucs << 4)+maucs;
/*
Xac dinh trang man hinh t
va cac chi so dong tren dt, dong duoi dd
trong trang t
*/
t=(dongt-1)/25;
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¥

void duarmh(char *day, int dong, int cotd, int cotc, int m_nen,

/* Chon t la trang hien thi */
v.h.ah=5;v.h.al=t; int86(0x10,&V,&r);
/*

Dua cac khoang trong (ma 32) va thuoc tinh mau

vao cac vi tri thich hop cua bo nho man hinh
*/
for (i=dt;i<=dd;++i)
{
p=t*4096+i*160+(cott-1)*2;
for (j=0;j<=cotd-cott;++j)
{
pokeb(0xb800,p+2*j,32);
pokeb(0xb800,p+2*j+1,mau);

¥

int m_chu)

/* Dung dia chi thuc */

{

int i,p,t,d,kt,mau;

char far *buf;

union REGS v,r;

/* Lay dia chi thuc cua bo nho man hinh */
buf=(char far*)MK_FP(0xb800,0);

[* Xac dinh thuoc tinh mau */

mau = (m_nen << 4)+m_chu;

/*
Xac dinh trang man hinh t
va cac chi so dong d trong trang t
*/
t=(dong-1)/25; d=dong-1-t*25;
/* Chon t la trang hien thi */
v.h.ah=5;v.h.al=t; int86(0x10,&v,&r);
p=t*4096+d*160+(cotd-1)*2;
/*
Dua cac ky tu va thuoc tinh mau
vao cac Vi tri thich hop cua bo nho man hinh
*/
for (i=0;i<=cotc-cotd;++i)
{
if ((kt=day[i])==0) break;
buf[p+2*i]=kt;
buf[p+2*i+1]=mau;
¥

497

}

Chwong trénh 2. Biét dia chi ciia coc thu tuc xtr Iy ngit duoc luu
trr trong bo nl}('y tir dia chi 0000:0000 dén QOOO:OXO400. Chuong
tronh s€ cho biét’ dia chi cua tl}ﬁ tuc xtr Iy ngat n (gid tri n nhap vao
tir ban phdm). SO hi€u cua ngat duge tonh tir 0, nhung n duge donh
so tul.

/*

Xac dinh dia chi cac thu tuc ngat */

#include "dos.h"

#include "conio.h" #include "stdio.h"
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{

unsigned char far *p; /*p se tro toi bang vecto ngat*/
int n; /* n - so hieu ngat, n=1,2,... */
int k; /* vi tri cua ngat n trong bang vecto ngat */
unsigned seg,off;
[* p tro toi bang vecto ngat */
p=(unsigned char far*)MK_FP(0,0);
clrscr();
while(1)
{
printf(*\n So hieu ngat (Bam 0 - Ket thuc): ");
scanf("%d",&n); if(n==0) break;
k=(n-1)*4;
off=p[k]+256*p[k+1]; seg=p[k+2]+256*p[k+3];
printf("\nDia chi %x:%x",seg,off);
}
}

Chuwong tronh 3. Chuong tronh minh hoa coch dung con tr6 ham
dé thyc hién thu tuc khoi dong lai moy ctia DOS, blet dia chi dau ctia
thi tuc nay 1a 0OxFFFF:0000 . Chwong trdnh you cau nhép mat khau.
Néu chon dyng (bam ABCD va Enter) thd churong tronh tiép tuc lam
viéc, néu vao sai thd s€ khoi dong lai moy.

#include <dos.h>

#include <conio.h>

#include <iostream.h>

#include <ctype.h>

typedef void far (*HAM)(void);

void khoi_dong_may(void)
{
HAM f;
f = (HAM)MK_FP(OXFFFF,0);
f();
¥
char mat_khau[]= {'A",/'B','C','D'};
int n = sizeof(mat_khau)/sizeof(char);
void main()
{
char i, ch, sai_mat_khau;
clrscr();
i=0;
sai_mat_khau=0;
cout << "\nMat khau: ";
while(1)
{
ch=getch();
if (ch==13) break;
cout << ™'
if (i<n)
{
if (toupper(ch)!=mat_khau[i])
sai_mat_khau=1;
}
else
sai_mat_khau=1;
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} far*)MK_FP(0,0x46C);
char buf_time[]={'T",47,'I'/47,'M',47,'E'\47,"", 47, 32, 47, 32, 47,
32,47, 32,47, 32, 47, 32, 47, 32, 47, 32, 47, 32, 4T};

if (sai_mat_khau)

{
cout << "\nSai mat khau, Khoi dong lai may"; Chér buf_luu[28]; o

void thong_bao_thoi_gian()
getch(); (
khoi_dong_may(); //Luu trang thai man hinh

} for (int i=0; i<28; ++i)

else buf_luu[i]=p_mh[i;

{ _ | I1 Xac dinh gio, phut, giay o1
cout << "\nDung mat khau, tiep tuc chuong trinh™; int gio = (int)(*t_time/65543) ;
getch(); unsigned long du = *t time%65543 ;

¥ int phut = (int)(du/1092);

¥ du = du%1092;
_ Chwong tromh 4. Chuong trgnh minh hoa coch dung ,biép con trd int giay = (int)(du/18);
de léy dir héu vé thoi gian hé théng chira trong 4 byte bat dau tur dla //Doi ra ky tu dua vao mang buf_time

chi 0:0x46C . Chuong trénh ciing minh hoa coch truy nhép truc tiép

bd nhé man hdnh van ban (dia chi dau la 0xB800:0) va coch bat buf_time[12]=gi0/10 + 48;

phém tong quét. Chuong tronh s& in ra man hdnh coc chit coi mot buf_time[14]=gi0%10 + 48;

coch ngdu nhion. Khi bdm phém F1 chuong trdnh tam ding dé buf_time[18]=phut/10 + 48;

thung boo thoi gian. Dé két thyc chwong tronh bam phém ESC. buf_time[20]=phut%10 + 48;
#include <dos.h> buf_time[24]=giay/10 + 48;
#include <conio.h> buf_time[26]=giay%10 + 48;

#include <stdlib.h> //Dua thong bao goi ra man hinh
#define VT 132 // vi tri thong bao for (i=0; i<28; ++i)

//Dia chi vung nho man hinh p_mh[i] = buf_time[il;
char far *p_mh = (char far*)MK_FP(0xB800,0) ; . B
/IDia chi 4 byte chua thoi gian

getch();
//Khoi phuc man hinh
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p_mh[i] = buf_luu[i];
}
void main()
{
int chl, ch2;
clrscr();
while(1)
{
if (kbhit())

{

chl=getch();

if (ch1==0) ch2=getch();

if (ch1==27) //[ESC

break;
if (ch1==0 && ch2==59) // Bam F1
thong_bao_thoi_gian();
}

//In cac chu cai mot cach ngau nhien
gotoxy(random(80)+1,random(25)+1);
putch(random(26)+65);
delay(400);
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Mét s6 chwong trinh hwéng déi twong trén C++

Chuwong nay trinh bay thém mét sé chwong trinh hwéng dbi
twong trén C++. Day la cac chwong trinh twong ddi phirc tap,
hiru ich va st dung cac cong cu manh cta C++ nhw: Cach
truy nhap trwc tiép bé nhéd man hinh, kj thuat dé hoa, con trd
void, tinh ké thira, 16p co s& triru twong, twong (ng boi,
phwong thirc ao.

§ 1. Lop ctra s6

Chwong trinh gdm 1&p cua_so va l&p stack
+ L&p clra so

Thuéc tinh gém:
char *noidung; // Tré dén vang nhé chira ndi dung
// soan thao trén ctra sb
int cao,rong ; // Chiéu cao va chiéu rong cira sb
intmau; // mau = 16*mau_nen + mau_chu

int ra_mh; // Cho biét ctra s6 da dwoc dwa ra man hinh
chwa?

int posx,posy; // Vi tri trén trai cla clra sé trén man hinh
word *pluu; // Trdé dén viing nhé chiva ndi dung
// phan man hinh bi clra s6 dé 1én
Phwong thirc gom:
cua_so();
cua_so(int ¢,int r,byte mau_nen, byte mau_chu);
int push(int x,int y); // Pwa clra s6 ra man hinh tai (x,y)
/I cho phép soan thao trén ctra sb
// BAm F6 chuyén sang ctra sb khac
// B&m ESC két thic
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void pop(); // Thao g& ctra sb va khdi phuc man hinh
int get_ra_mh();

+ Lop stack (dung dé quan ly mét day civa s6)
Thudc tinh gom:
int max; //Sé clra sd cwc dai co thé quan ly
int num; //Sé ctra sb hién c6 trong stack
cua_so **pcs; //Con trd trd dén vung nhé chira
//dia chi ctia cac dbi twong cua_so

Phwong thirc gém:

stack();

stack(int max_cs);

int accept(cua_so *cs,int x,int y); //BDwa mot ctra sb

/Ivao stack, n6 sé hién |én man
hinh
void del(); // Loai ctra sb khdi stack, nd sé bj xoa
// khéi man hinh

Noi dung chwong trinh:

+ Dau tién hién ctra s6 thir nhat nén GREEN chira WHITE.
Co thé soan thao trén do.

+ Néu bam ESC két thuc chwong trinh, néu bam F6 thi hién
thém ctra s6 th&r hai nén CYAN chir MAGENTA. C6 thé soan
thao trén do.

+ Néu bam ESC két thuc chwong trinh, néu bam F6 thi hién
thém ctlra s6 thir ba nén RED chir YELLOW. C6 thé soan thao
trén dé.

+ Dang & mot clra s6, néu bam ESC thi két thic chwong
trinh, néu bam F6 thi hién ctra sb tiép theo (theo thir twr vong
quanh:1->2-> 3->1).
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nh& man hinh trinh bay trong chwong 9. char *noidung;
/[ CT10_01.CPP int cao, rong;
/Il lop cua_so int mau; // mau = 16*mau_nen + mau_chu
#include <stdio.h> int ra_mh;
#include <conio.h> int oo_sx.oosv:
#include <dos.h> 506
#include <alloc.h> public:
typedef unsigned int word, cua_so();

typedef unsigned char byte;

cua_so(int c,int r,oyte mau_nen, byte mau_chu);
struct kt_word

int push(int x,int y);

{ .
word kt; void pop();
. ’ int get_ra_mh();
struct kt_byte It
{ cua_so::cua_so()
byte ma, mau; {
% cao=rong=mau=ra_mh=posx=posy=0;
union ky_tu noidung=NULL; pluu=NULL;
{ }
struct kt_byte h; cua_so::cua_so(int c,int r,byte mau_nen, byte mau_chu)
struct kt_word Xx; {
h cao=c; rong=r;
typedef union ky_tu far *VP; mau= 16*mau_nen+mau_chu;
VP thl’:(VP)MK_FP(OXbSO0,0); ra_mh:posx:posyzo;
/I Vi tri X,y tren man hinh noidung = (char*)malloc(cao*rong);
#define VPOS(x,y) (VP)(vptr + ((y)-1)*80+(x)-1) for (int i=0:i<cao*rong;++i)

class cua_so noidung|i]=32;

{ pluu= (word*)malloc(2*cao*rong);
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int cua_so::push(int x,int y)
{
word *p= pluu; char *pnd=noidung;
VP ptr;
intij;
/I Luu man hinh
if (ra_mh==0)
{
ra_mh=1; poSX=X;posy=y;
for (i=posx;i<=posx+rong-1;++i)
for (j=posy;j<=posy+cao-1;++j)
{
ptr=VPOS(i,}); *p=ptr->x.kt; ++p;
}
}

/I Hien noi dung dang soan thao tren cua so
for (i=posx;i<=posx+rong-1;++i)
for (j=posy;j<=posy+cao-1;++j)
{
ptr=VPOS(i,));
ptr->h.mau=mau;
ptr->h.ma=*pnd; ++pnd;
}
/l Soan thao
int xx=posx,yy=posy,chl,ch2;
while (1)
{
gotoxy(Xx,yy);
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if ((chl=getch())==0) ch2=getch();

if (ch1==27)break; // ESC Ket Thuc Soan Thao

else if (ch1==0&&ch2==64)break; //F6
else if (ch1==13)
{

++yy; xx=posx; if(yy>=posy+cao) break;

}
else if (ch1!=0)

ptr=VPOS(xX,yy);

ptr->h.ma=ch1l;

++XX;

if (xx>=posx+rong) {++yy; Xx=posx;}
if (yy>=posy+cao) break;

}
else if (ch2==72||ch2==80||ch2==75||ch2==77)
{
if (ch2==72) yy--;

else if (ch2==80) ++yy;
else if (ch2==75) --xx;
else ++xx;
if (XX<pOSX) XX=posX;
if (xx>=posx+rong) {++yy; XXx=posx;}
if (yy<posy) yy=posy;
if (yy>=posy+cao) break;
}
}

/l Luu ket qua soan thao
pnd=noidung;
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for (j=posy;j<=posy+cao-1;++j) int max,num;
{ N cua_so **pcs;
ptr=VPOS(i,}); public:
*pnd=ptr->h.ma; ++pnd; stack();
} )

stack(int max_cs);

if (ch1==0&&ch2==64) return 0; //F6
int accept(cua_so *cs,int x,int y);

else return 1;

} void del();
void cua_so::pop() // Khoi phuc vung nho bi cua so chiem 3

{ 510
if (ra_mh==0) return; 1
ra mh=0: max=num=0; pcs=NULL,
word *p=pluu; }
VP ptr; stack::stack(int max_cs)
inti,j; {

max=max_cs; hum=0;
pcs=(cua_so**)malloc(max*sizeof(cua_so*));
for (int i=0;i<max;++i) pcs[i]=NULL;

for (i=posx;i<=posx+rong-1;++i)
for (j=posy;j<=posy+cao-1;++j)

{
ptr=VPOS(i,)); ptr->x.kt=*p; ++p; }
} int stack::accept(cua_so *cs,int x,int y)
} {
int cua_so::get_ra_mh() int gt;
{ if (num==max)return 0O;
return ra_mh; if ('cs->get_ra_mh())
} {
/[class stack pcs[num]=cs; ++num;
class stack }

{
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return gt;

}
void stack::del()

{
if (num==0) return;
--num;
pcs[num]->pop();
pcs[num]=NULL;
}
main()
{
int ch;
cua_so w1(10,40,GREEN,WHITE),
w2(12,42,CYAN,MAGENTA),
w3(14,44,RED,YELLOW);
stack s(4);
clrscr();
while(1)
{
ch=s.accept(&wl1,5,5);
if(ch==1)break;
ch=s.accept(&w2,8,8);
if(ch==1)break;
ch=s.accept(&w3,11,11);
if(ch==1)break;

s.del(); s.del(); s.del();
}

§ 2. L&p menu
L&p cmenu ¢ 2 phwong thire dé tao lap va st dung menu:

1. Ham tao
cmenu(int so_cn_menu,char *nd_menu);
ding dé tao mot menu (d6i twong kiéu cmenu). Ham tao chira
2 dai la:
+ Bién so_cn_menu chra sb chirc ndng clia menu

+ Con tré nd_menu tré t&i mdt vung nhé chira dia chi cac
chudi kv tir diina lam tiéu dé menu va tiéu dé cac chirc nana
512

Vi du cac cau lénh:
char *nd[]={"Quan ly vat tu", "Nhap sb liéu",
"Tim kiém","Két thic"};
cmenu mc(3,nd);
sé& tao mot menu mc gom 3 chirc nang: Nhap so liéu, Tim
kiem va Ket thuc. Menu c6 tiéu dé la: Quan ly vat tw
2. Phuwong thoc
int menu(int x,int y,int mau_nen,int mau_chon);
thwe hién cac viéc sau:

_+ Hién thi menu tai vi tri (x,y) trén man hinh. Menu c6 mau
nén xac dinh b&i doi mau_nen va mau chtrc nang dinh chon
(h6ép sang) xac dinh b&i d6i mau_chon.

+ Cho phép s dung cac phim mdi tén I&n, xuong dé di
chuyén hép sang va dung phim Enter dé thoat khéi phwong
thure.
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ty (tinh tlr 1) cdia chirc nang dwoc chon. typedef union ky_tu far *VP:

Chuwong trinh dwéi day xady dwng I&p cmenu va minh hoa VP vptr=(VP)MK_FP(0xb800,0);

cach st dung |6p nay.

[ /I Vi tri X,y tren man hinh
menu.cpp class cmenu
lop cmenu {

*/ private:
#include <stdio.h> int SO_cn,cao,rong,posx,posy;
#include <conio.h> int chon;
#include <dos.h> char **nd;
#include <alloc.h> private:
#include <string.h> void hiendc(char *dc,int x,int y, int mau);
typedef unsigned int word; void hien_menu(int x,int y,int mau_nen,int
typedef unsigned char byte; mau chan):
struct kt_word 514 TN

{ cmenu(int so_cn_menu,char *nd_menu);

word kt; int menu(int x,int y,int mau_nen,int mau_chon);

2 3
struct kt_byte cmenu::cmenu(int so_cn_menu,char **nd_menu)

{ {

byte ma, mau; cao=s0_cn=so_cn_menu; nd=nd_menu;

8 rong=0;
union ky_tu chon=1;

{ intd;

for(int i=0;i<=s0_cn;++i)

struct kt_byte h; _ )
if( (d=strlen(nd[i])) > rong) rong=di;

struct kt_word Xx;
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{
VP ptr; inti;
byte m=16*mau+15; //chu trang
for(i=0;i<rong;++i)
{
ptr=VPOS(x+i,y);
ptr->h.mau=m;

ptr->h.ma=32;
}
for(i=0;i<rong;++i)
{

ptr=VPOS(x+i,y);
if(dc[i]==0)break;
ptr->h.ma=dcfi];
}
}

void cmenu::hien_menu(int x,int y,nt mau_nen,int
mau_chon)

{
for(int i=0;i<=s0_cn;++i)
hiendc(nd[i],x,y+i,mau_nen);
hiendc(nd[chon],x,y+chon,mau_chon);
}
int cmenu::menu(int X,int y,int mau_nen,int mau_chon)
{
int chl,ch2,chonluu;
/[Trinh bay
hien_menu(x,y,mau_nen,mau_chon);

while(1)
{
if( (chl=getch())==0 ) ch2=getch();
if(ch1==13) //chon chuc nang
return (chon);
else if( (ch1==0)&&(ch2==80||ch2==72))
{
//Di chuyen hop sang
chonluu=chon;
if(ch2==80) ++chon;
else --chon;
if(chon<1) chon=cao;
else if(chon>cao) chon=1;
if(chon!=chonluu)
{
hiendc(nd[chonluu],x,y+chonluu,mau_nen);
hiendc(nd[chon],x,y+chon,mau_chon);

b}
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J

}

}
char *nd[]={"TINH DIEN TICH", "Tam giac","Hinh tron",

"Chu nhat", "Hinh vuong", "Ket thuc chuong
trinh"};
void main()
{
cmenu mc(5,nd); int chon;
clrscr();
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{

chon=mc.menu(5,5,BLUE,MAGENTA);

if(chon==1)
{
clrscr();
puts("TAM GIAC");
getch(); clrscr();
}
else if(chon==2)
{
clrscr();
puts("HINH TRON";
getch();clrscr();
}
else if(chon==3)
{
clrscr();
puts("CHU NHAT");
getch();clrscr();
}
else if(chon==4)
{
clrscr();
puts("HINH VUONG");

getch(); clrscr();
}

else break;

§ 3. Lé&p hinh hoc

Chuwong trinh dwdi day gom:
+ L&p “hinh” 1a l1&p co s& triru twong
+Va 3 |&p dan suat tiv I&p “hinh” 1a:

- L&p “khoihop” biéu thi cac khéi hop lap phuong

- L&p “duong” biéu thi cac doan thadng qua 2 diém

- Lép “tron” biéu thj cac dwdng tron
Chuwong trinh minh hoa cach dung twong wng bdi va

phuwong thirc ao. N6i dung chwong trinh nhw sau:

+ Khi chay chwong trinh sé thiy xuét hién mot khbi hdp 1ap

phwong.

+ C6 thé di chuyén khéi hop bang cac phim miii tén.

+ BAm phim Q sé& xuét hién mét doan thang.

+ C6 thé di chuyén doan thdng bang cac phim mdii tén.
+ Ba4m phim Q sé xu4t hién mét dwong tron.

+ C6 thé di chuyén dwéng tron bang cac phim mdi tén.
+ B&4m phim Q sé két thuc chuwong trinh.

/*
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LOP hinh hoc
Minh hoa cach dung:
+ lop co so truu tuong
+ Tuong ung boi va phuong thuc ao
*/
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#include <process.h>
#include <stdio.h>
#include <conio.h>
char getkey(int &dx,int &dy);
class hinh
{
protected:
int mau;
public:
hinh(void)
{
mau=0;
}
hinh(int m)
{
mau=m;
}
virtual void dchuyen(int b)=0;
%
class khoihop : public hinh
{
private:
int X,y;
int a;
public:
khoihop(void):hinh()
{

X:y:a:O;

}

khoihop(int m,int x1,int y1, int al1):hinh(m)

{
x=x1;
y=y1;
a=al;
}
virtual void dchuyen(int b);
void hien(void)
{
seffillstyle(1,mau);
bar3d(x,y,x+a,y+a,a/2,1);
}
void an(void)

{
setfillstyle(1,getbkcolor());

bar(x,y-a/2 x+a+a/2,y+a+al2);

}
3
class duong:public hinh

{

520
INTXL,Y1,X2,YZ;

public:
duong(void):hinh()
{
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} x=a; y=b; r=d;
duong(int m,int a,int b,int c,int d):hinh(m) }
{ virtual void dchuyen(int b);
x1=a;yl=b:x2=c;y2=d: void hien(void)
} {

virtual void dchuyen(int b); setcolor(mau);

void hien(void) }Clrcle(x,y,r);
{ void an(void)
setcolor(mau); {
line(x1,y1,x2,y2); setcolor(getbkcolor());
} circle(x,y,r);
void an(void) }
{ .
setcolor(getbkcolor()); char getkey(int &dx,int &dy)
line(x1,y1,x2,y2); {
} int chl,ch2;
1§ dx=dy=0;
class tron:public hinh while (1)
{ {
private: chl=getch();
int x,y,r; if (ch1==0)
public: ch2=getch();
tron(void):hinh() if (ch1=="q'||ch1=="Q") return('q");
{ if
x=y=r=0; ((ch1==0&&(ch2==80lIch2==72IlIch2==75lIch2==77)))
} 522

tron(int m,int a,int b,int d):hinh(m) if (ch2==80) dy=1;
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else if (ch2==77) dx=1,
else dx=-1;
return(0);

}

}
void khoihop::dchuyen(int b)
{
int dx,dy;
while (1)
{
hien();
if (getkey(dx,dy)=="q’) break;
an();
x+=b*dx;
y+=b*dy;

}
void duong::dchuyen(int b)
{
int dx,dy;
while (1)
{
hien();

if (getkey(dx,dy)=="'q") break;

an();
x1+=b*dx;

x2+=b*dx;
yl+=b*dy;
y2+=b*dy;
}
}
void tron::dchuyen(int b)
{
int dx,dy;
while (1)
{
hien();
if (getkey(dx,dy)=='q’') break;
an();
x+=b*dx;
y+=b*dy;
}
}

void main()

{
int mh=0,mode=0;
initgraph(&mh,&mode,"");
if (graphresult())

{
printf("\n LOI");

getch();
exit(0);
}
setbkcolor(0);
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hinh *h[3];

khoihop M(4,300,200,15);
duong D(10,10,10,60,60);
tron T(14,200,200,50);
h[0]=&M; h[1]=&D;h[2]=&T;
for(int i=0;i<3;++i)
h[i]->dchuyen(10);
closegraph();

§ 4. Cac I1&p ngan xép va hang doii
Chuwong trinh td chirc thanh 4 1&p chinh:

1. L&p container (thung chira) gdm 2 thudc tinh:
unsigned long count; //Sé phan t&r trong thung chiva
void (*errhandler)(); //Con tré t&i ham xi ly 16i

2. Lép s_list thl‘ra’ké tw 1&p container, c6 thém 2 thudc
tinh cac con trd kiéu cau truc listnode:

struct listnode
{
void *dataptr;
listhode *next;
3 ‘
listhode *head; // Tré t¢i dau danh sach
listnode *tail; // Tré t&i cudi danh sach
Céac phan tr dwoc chtra trong 16p s_list dwdi dang mot
danh sach mdc noi don. Moi nut chira dia chi ,cfja moét phan
ttr. Do & day ding kieu con tré void nén cé thé dua vao I6p
s_list cac phan tr co6 kiéu bat ky.

3. L&p stack thira ké tir 16p s_list

4. L&p queue thira ké tir 1&p stack
Cac I6p stack va queue khbéng c6 cac thudc tinh riéng. Hai
phwong thirc quan trong cta cac I&p nay la:
virtual int store(void *item) ; // C4t vao mdt phan tr
virtual void *retrieve () ; // LAy ra mét phan td

Chu y la: Lép stack hoat déng theo nguyén téc LIFO (vao
sau ra trwéc) con lop queue hoat déng theo nguyén tac FIFO
(vao trwdce ra trwdece) .

Chuwong trinh sau minh hoa cach dung lién két boi, phwong
thirc do va con tré kiéu void dé quan ly cac kiéu dir liéu khac
nhau.

Hoat dong cua chwong trinh nhw sau:

+ Trwoc tién 1an lvot dwa dia chi clia bién doi twong ts1,
chuoi “HA NOI”, bién nguyén a, bién doi twong ts2 va bién
thwe x vao ngan xép s1 va hang doi q1.

+ Thue hién phép gan céac bién déi twong:

s2=s1;
g2=ql;

+ L4y céac phan t& trong ngdn xép s2 theo trinh tw ngwoc
VOi luc dwa vao.

+ LAy cac phan t&r trong hang doi g2 theo trinh tw nhw lac
dwa vao.

/*

CT10_05.CPP

Lop vat chua (container)
Lop danh sach moc noi
Lop ngan xep

Lop hang doi
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1. constructor sao chep cua lop dan suat
2. toan tu gan cua lop dan suat

526
ue viel CUTNSUUCLUIl va uesuucLul

4. Dung con tro this
*/
#include <stdio.h>
#include <iostream.h>
#include <iomanip.h>
#include <conio.h>
#include <alloc.h>
#include <dos.h>
/[Lop container
class container
{
protected:
unsigned long count; //so pt trong thung chua
void (*errhandler)();
public:
container();

container(const container &c); // Ham tao sao chep

void operator=(const container &c); // Gan

unsigned long getcount(); // Cho biet so phan tu

// Dinh ham xl loi
void seterrorhandler(void (*userhandler)());
/I 4 phuong thuc thuan ao

virtual int store(void *item)=0;//Cat mot phan tu vao

thung

527

virtual void *examine()=0; // Xem gia tri mot phan tu
virtnial vnid *ratriave N=N- // 1 avs mnt nt ra
e s maimeg Ay 3 tr mmmes e maig e si—es s —neg
3
/I Cai dat

// Ham xl loi mac dinh
void defaulthandler();
void defaulthandler()

{

puts("\nContainer error: memory allocation failure");

}

container::container ()

{

count=0; errhandler= defaulthandler;

}

container::container(const container &c)

{

count=c.count; errhandler=c.errhandler;

}
/I Gan

void container::operator=(const container &c)

{

count=c.count; errhandler=c.errhandler;

}
/I Cho biet so pt
unsigned long container::getcount()

{
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}
// Dinh ham xI loi

void container::seterrorhandler(void (*userhandler)())

{

errhandler=userhandler;

}

Il An Aanh ceanh MA~A nAL AAN

528

LIASS S_HSLPULIL LUI AU T
{
protected:
/[Cau truc mot nut trong ds
struct listnode
{
void *dataptr;
listnode *next;
%
listnode *head;
listnode *tail;
private:
/I phuong thuc sao chep
void copy(const s_list &s1);
public:
s_list();
s_list(const s_list &s1);
~s_list();
void operator=(const s_list &s1);

/I 4 phuong thuc ao

virtual int store(void *item)=0; // Cat mot phan tu vao

/Il thung

virtual void *examine()=0; // Xem gia tri mot phan tu

virtual void *retrieve ()=0; // Lay mot pt ra
virtual void empty(); // Lam cho thung tro nen rong

h

void s_list::copy(const s_list &s1)
{
head=NULL; tail=NULL;
listnode *temp = sl.head;
while(temp!=NULL)
{
if(head==NULL)
{
head= new listnode;
if(head==NULL) errhandler();
tail=head;
}
else
{
tail->next = new listnode;
if(tail->next == NULL) errhandler();
tail = tail->next;
}

tail->dataptr= temp->dataptr;

529
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temp = temp->next;

}
}

/I constructor
s_list::s_list() : container()
{
head=NULL,; tail=NULL;
}
530
it
copy(sl);
}
s_list::~s_list()
{
this->empty();
}

void s_list::operator=(const s_list &s1)

{
this->empty();
count=sl.count;
copy(sl);
}
void s_list::empty()
{

listnode *q,*p;

p = head; head=NULL,; tail=NULL;

while (p!=NULL)

{
g=p; p=p->next;
delete q;

}

}
/I Lop stack

class stack:public s_list

{
public:
531
STacK(Const Stack &st);
void operator=(const stack &st);
virtual int store(void *item); // Cat mot phan tu vao

thung

virtual void *examine(); // Xem gia tri mot phan tu
virtual void *retrieve(); // Lay mot pt ra
3
stack::stack():s_list()
{
}
stack::stack(const stack &st):s_list(st)
{
}

void stack::operator=(const stack &st)

{

this->s_list::operator=(st); /Dung toan tu gan cua s_list

}

int stack::store(void *item) // Cat mot phan tu vao thung

{

//IDua vao dau danh sach
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p= new listnode ;

if(p==NULL) return 1,

count++;

p->dataptr=item; p->next=head;
head=p; return O;

}

void *stack::examine() // Xem gia tri mot phan tu

{
if(count==0) return NULL;

else
return head->dataptr;

}

vimiA kntAaAlscvArriaviA/ T 1 AV vAAt At vA
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1

if(count==NULL) return NULL;
else
{
listnode *p; void *value;
value = head->dataptr;
p=head;
head = p->next;
delete p;
count--;
return value;

}
/I Lop queue

class queue:public stack

thung

{
public:
queue();
gueue(const queue &Q);
void operator=(const queue &q);
virtual int store(void *item); // Cat mot phan tu vao
3
queue::queue(): stack()
{
}
queue::queue(const queue &q):stack(q)
{

533

void queue::operator=(const queue &q)
{
this->stack::operator=(q); /Dung toan tu gan cua stack
}
int queue::store(void *item)
{
// Dat vao cuoi
listnode *q;
g=new listnode;
if(g==NULL)return 1;
// Bo sung
g->next=NULL,; g->dataptr=item;
if(count==0)
{
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}

else
{
tail->next=q;
tail=q;
}

count++; return O;

}

class TS
{
private:
char ht[25];
int sobd;
float td;

K34
voIiu nnapy)

{
cout <<"\nHo ten: " ;
fflush(stdin);
gets(ht);
cout << "So bao danh: " ;
cin >> sobd;
cout << "Tong diem: " ;
cin >> td;

}

void xuat()

{

cout << "\nHo ten: " << ht;
cout << "\nSo bao danh: " << sobd;
cout << "\nTong diem: "

setiosflags(ios::showpoint)

<< setprecision(l)<<setw(5)<< td;

h

/[ Ham main
void main()

{
stack s1,s2; queue q1,92;
TS tsl,ts2,ts;
int a=123,b;
float x=3.14,y;
char *str;

clrerr/\-

kLR SA V2]

ts2.nhap();

//Gui vao

sl.store(&tsl); ql.store(&tsl);
sl.store("HA NOI"); gl.store("HA NOI");
sl.store(&a); ql.store(&a);
sl.store(&ts2); ql.store(&ts2);
sl.store(&x); gl.store(&x);

//Lay ra tu ngan xep theo nguyen tac LIFO
cout <<"\n\nLay ra tu ngan xep:" ;
s2=s1,

y = *((float*)s2.retrieve());

<<

535
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536

<< setprecision(2)<<y;
ts = *((TS*)s2.retrieve());
ts.xuat();
b = *((int*)s2.retrieve());
cout << "\nSo nguyen =" << b;
str = (char*)s2.retrieve();
cout << "\nChuoi ky tu: " << str;
ts = *((TS*)s2.retrieve());
ts.xuat();
/[Lay ra tu hang doi theo nguyen tac FIFO
cout <<"\n\nLay ra tu hang doi:";
q2=q1;
ts = *((TS*)qg2.retrieve());
ts.xuat();
str = (char*)qg2.retrieve();
cout << "\nChuoi ky tu: " << str;
b = *((int*)g2.retrieve());

CUUL S 110V 1yuyell —  Sss v,

ts = *((TS*)qg2.retrieve());

ts.xuat();

y = *((float*)g2.retrieve());

cout << "\nSo thuc =" << setiosflags(ios::showpoint)
<< setprecision(2)<<y;

getch();

§ 5. Cac Iop sap xép

Trong tép C_SORT.H dwoi day sé chira 4 16p sap xép:
sort, select_sort, quick_sort va heap_sort. tbng quat hon. So
v&i cac 16p sép xép trong muc §7 chwong 6 thi cac Iop & day
tdng quat hon & ché:

+ Cac I&p trong muc §7 chuong 6 chi cho phép sap xép
moét day sO nguyén theo thw tw tang dan.

+ Céc I6p dudi day cho phép sap xép mét day phan tir co
kieu bat ky (nguyén, thwc, cau truc, 16p, ...) va theo mét tiéu
chuan sap xép bat ky.

1. L&p sort lalop co sé triru twong

+ Cac thuéc tinh:
protected:
void *a; // Trd t&i vang nhé chiva day
// phan ttr can sap xép
int size; // D6 1&n tinh theo byte ctia phan tir
int (*nho_hon)(void* pt1, void* pt2); // Con tré ham
// dinh nghia pt1 nhé hon pt2

537
protected:

void hoan_vi(int i, int j) ; // Hoan vi cac phan t& thi i va
void * dia_chi (int m); // Cho dja chi cGa phan tir the

public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon)(void* ,void* )) ; // Sap xép
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phan t&r

/[ c6 d6 dai itemsize, thw tw tang dwoc quy
dinh

// béi ham ss_nho_hon

2. Lép se,lect_,sort dan xuét tl 1op sort. L&p nay sé thuc
hién viéc sap xép theo phuwong phap chon (xem muc §7
chwong 6).

+ Cac phwong thirc:
public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon)(void* ,void*)) ; // thwc hién
/1 sép xép theo phwong phap chon
3. Lép quick_sort dan xuat tw 1dp sort. Lép nay sé thuc

hién viéc sap xép theo phuwong phap quick sort (xem muc §7
chuwong 6)

+ Cac phwong thure:
private:
void q_sort(int I, int r);
public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon)(void* ,void*)) ; // thwc hién
/1 sép xép theo phwong phap quick sort

VI T SUS TSI - SR PRI W I VST S [ ST G S

chwong 6).

+ Cac phwong thirc:

private:

void shift(int i, int n);
public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon)(void* ,void* )) ; // thuc

hién
I sap xép theo phwong phap heap
sort
Duwd&i day la ndi dung tép C_SORT.H
//IC_SORT.H
// Lop co so truu tuong
/l Lop sort

#include <conio.h>
#include <stdio.h>
#include <stdlib.h>
#include <iostream.h>
#include <iomanip.h>
#include <mem.h>
class sort
{
protected:
void *a;
int size;
int (*nho_hon)(void*,void*);
void* dia_chi(int m)
{
539
}

void hoan_vi(int i, int )
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void *tg, *di, *dj;
di= dia_chi(i);
dj= dia_chi());
tg = new char][size];
memcpy(tg,di,size);
memcpy(di,dj,size);
memcpy(dj,tg,size);
}
public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon)(void*,void*))
{
a=al,
size=n; // Cho C++ hai long
size=itemsize;
nho_hon=ss_nho_hon;
}
1
class select_sort : public sort
{
public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon)(void*,void®)) ;
1
void select_sort::sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon)(void*,void*))
{

inti,j,r;

540

sort::sapxep(al,n,itemsize,ss_nho_hon);
for(i=1; i<n; ++i)
{
r=i;
for(j=i+1; j<=n; ++))
if(nho_hon(dia_chi(j),dia_chi(r))) r = ;
if(r'=i1) hoan_vi(i,r);

}
}
class quick_sort : public sort
{
private:
void q_sort(int I, int r);
public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon)(void*,void®)) ;
b
void quick_sort::g_sort(int |, int r)
{
void *x;
inti,j;
X = new char[size];
if(l <)
{
memcpy(x, dia_chi(l), size);
=1 j=r+l,
do
{

541
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while(i<r && nho_hon(dia_chi(i),x)) ++i ;
while(nho_hon(x,dia_chi(j)) ) --j ;
if(i<j) hoan_vi(i,j);
} while (i<j);

hoan_vi(l,));

g_sort(l,j-1);

g_sort(j+1,r);

}
}

void quick_sort::sapxep(void *al,int n,int itemsize,

int (*ss_nho_hon)(void*,void*))

{

sort::sapxep(al,n,itemsize,ss_nho_hon);
g_sort(1,n);
}
class heap_sort : public sort
{
private:
void shift(int i, int n);
public:
virtual void sapxep(void *al,int n,int itemsize,

int (*ss_nho_hon)(void*,void*));

1
void heap_sort::shift(int i, int n)
{
intl,r,k;

| =2%:r=1+1;
if(I>n) return;

il ——in\

if (nho_hon(dia_chi(i), dia_chi(l)))
hoan_vi(i,l);
return;
}
if(nho_hon(dia_chi(r), dia_chi(l)))
k=1
else
k=r;
if (\nho_hon(dia_chi(i), dia_chi(k)))
return;
else
{
hoan_vi(i,k);
shift(k,n);
}
}
void heap_sort::sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon)(void*,void*))
{
long i;
sort::sapxep(al,n,itemsize,ss_nho_hon);
/l Tao dong
for(i=n/2 ; i>=1; --i) shift(i,n);
/I Lap
for(i=n ; i>=2; --i)
{

hoan_vi(1,);
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}
}

§ 6. Vi du vé Cac I&p sap xép

Trong muc nay trinh bay 2 chwong trinh minh hoa céach
dung céac I&p néi trén. Chuong trinh thir nhat minh hoa cach
s dung céc I6p trong tép C_SORT.H dé sap xép mot day thi
sinh theo thr tw gidm va th tw tang cla tbng diém. Chuwong
trinh tht hai minh hoa cach dung cac I6p trong C_SORT.H dé
sap xép moét day sb nguyén theo chiéu tdng va chiéu giam.

Chuwong trinh 1
//CT10-08
/I Lop co so truu tuong
/I Lop sort
#include "c_sort.h"
class TS
{
private:
char ht[25];
int sobd;
float td;
public:
float get_td()
{

return td;

}
void nhap()

{

cout << "\nHo ten: " ;
fflush(stdin);
gets(ht);
cout << "So bao danh: " ;
cin >> sobd;
544

cin >> td;

}

void xuat()

{
cout << "\nHo ten: " << ht;
cout << "\nSo bao danh: " << sobd;

cout << "\nTong diem: " <<
setiosflags(ios::showpoint)
<< setprecision(l)<<setw(5)<<
td;

3
int ss_tong_diem_giam(void *ts1, void *ts2)
{
return ( ((TS*)ts1)->get_td() > ((TS*)ts2)->get_td()) ;
}
int ss_tong_diem_tang(void *ts1, void *ts2)
{
return ( ((TS*)ts1)->get_td() < ((TS*)ts2)->get_td()) ;
}

void main()

{
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sort *sa;

int n,i;

clrscr();

cout << "\nSo thi sinh: ";

cin >>n;

for(i=1; i<=n; ++i) t[i].nhap();
for(i=1; i<=n; ++i) t[i].xuat();
getch();

cout << "\n\nSap xep giam theo tong diem - PP Select
Sort" ;

sa= new select_sort;

sa->sapxep( t+1,n,sizeof(TS),ss_tong_diem_giam);
for(i=1; i<=n; ++i) t[i].xuat();

delete sa;

getch();

cout << "\n\nSap xep tang theo tong diem - PP Select
Sort";

sa= new select_sort;

sa->sapxep( t+1,n,sizeof(TS),ss_tong_diem_tang);
for(i=1; i<=n; ++i) t[i].xuat();

delete sa;

getch();

cout << "\n\nSap xep giam theo tong diem - PP Quick
Sort" ;

sa= new quick_sort;
sa->sapxep( t+1,n,sizeof(TS),ss_tong_diem_giam);
for(i=1; i<=n; ++i) t[i].xuat();

delete sa;
getch();

cout << "\n\nSap xep tang theo tong diem - PP Quick
Sort" ;

sa= new quick_sort;

sa->sapxep( t+1,n,sizeof(TS),ss_tong_diem_tang);
for(i=1; i<=n; ++i) t[i].xuat();

delete sa;

getch();

cout << "\n\nSap xep giam theo tong diem - PP Heap
Sort" ;

sa= new heap_sort;

546
Tor(I=1; 1<=n; ++1) 1I].Xuat);

delete sa;
getch();

cout << "\n\nSap xep tang theo tong diem - PP Heap
Sort" ;

sa= new heap_sort;

sa->sapxep( t+1,n,sizeof(TS),ss_tong_diem_tang);
for(i=1; i<=n; ++i) t[i].xuat();

delete sa;

getch();

}

Chwong trinh 2
//CT10-09

I/l Lop co so truu tuong
/l Lop sort
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int ss_tang(void *i1,void *i2)
{
return *((int*)il) < *((int*)i2);
}
int ss_giam(void *i1,void *i2)
{
return *((int*)il) > *((int*)i2);
}
void main()
{
inti,n;
struct time t1,t2;
int b[20],a[20], k, tg, sec, hund;
n=10;
sort *s[3];
select_sort ss;
quick_sort gs;
heap_sort hs;
s[0]=&ss; s[1]=&gs; s[2]=&hs;
clrscr();
srand(5000);
for(i=1;i<=n;++i)
b[i]=rand();
cout<<"\nDay ban dau\n ";
for(i=1;i<=n;++i) cout <<bl[i]<<" ",
cout<<"\n\nCac day tang sap xep theo ";
cout << "select_sort, quick_sort, heap_sort\n";

http://www.simpopdf.com for(k=0; k<3; ++K)

{
for(i=1;i<=n;++i)
a[i]=bl[i];
s[k]->sapxep (a+1,n,sizeof(int),ss_tang);
/ln
for(i=1;i<=n;++i) cout <<ali]<<"";
cout<<™\n";
}
cout<<"\n\nCac day giam sap xep theo ";
cout << "select_sort, quick_sort, heap_sort\n";
for(k=0; k<3; ++k)
{
for(i=1;i<=n;++i)
a[i]=bli];
cll/1 ~eanvan 211 n ci7zanflintl cc AiamM)\:
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for(i=1;i<=n;++i) cout <<ai]<<" ";
cout << "\n";

}
getch();
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§17. Xay dung toan tir nhap xuat ddi tugng trén tép

§18. Hé thong cac 16p stream

Chuong 8. P6 hoa
§1. Khai niém d6 hoa
§2. Khoi dong hé dd hoa
§3. Ldi d6 hoa
§4. Mau va miu
§5. Ve va to
§6. Chon kiéu dudng
§7. Ctra s6 (viewport)
§8. T6 diém, t6 mién
§9. Xir Iy van ban trén man hinh do hoa
§10. Cit hinh, dan hinh va tao anh chuyén dong
§11. Mot s6 chuong trinh d6 hoa
§12. In anh tir man hinh do hoa

Chwong 9. Truy nhip true tiép vao by nhé
§1. C4c ham truy nhap theo dia chi phan doan
§2. B nhd man hinh vin ban
§3. Chuyén dbi dia chi
§4. Cac vi du minh hoa

398
400
411
419
425
428
431
437
443

446
446
448
451
452
454
460
464
467
471
476
478
488

491
491
492
494
495

635
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trén C++

§1. Lop cira s6

§2. Lép menu

§3. L6p hinh hoc

§4. Cac 16p ngin xép va hang doi

§5. Cac 16p sap xép

§6. Vi du vé cac 16p sip xép
Phu luc 1. Thir ty wu tién ctia cac phép toan
Phu luc 2. Cac tir khoa cia C++
Phu luc 3. Bing ma ASCII va ma quyét
Phu luc 4. Ham véi d6i so bat dinh trong C

Phu luc 5. Tém tit cac ham ciia Turbo C theo thir ty
ABC

Phu luc 6. Phén tich, thiét ké va 1ap trinh huéng ddi
tuong
§1. Phan tich huéng d6i tuong
§2. Thiét ké hudng ddi tuong
§3. Lap trinh hudng d6i tuong

636

504
504
512
518
525
537
544

550
553
554
561

568

ST
ST
594
618

Chiu trich nhiém xuit ban:
PGS. PTS. To bang Hai

Bién tap:

Tran Quang

Nguyén Vin Phdc
Stra ban in:

Nguyén Vin Phdc
Trinh bay bia:

Quang Son

In 1000 cudn khé 14,5 x 20,5 tai xi nghiép in 15 co s& 54 Hai Ba Trung.
Gidy phép xuit ban s6 cap ngay

In xong va ndp luu chiéu thang
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Thir tw wu tién cua cac phép toan

Cac phép toan dugc chia thanh 16 nhom. Céac phép toan trong
cung nhom c¢6 myc do uu tién nhu nhau.

V& trinh tu két hop thi:

_+ Cac phép tinh ciia nhdm 2, nhém 14 va toan tir gan (nhom 15)
két hop tur phai sang trai.

+ Céc phép toan con lai két hop tir trai qua phai.

1. Nhém mét

() Goihoam (Function call)

[ Chisd mang (Array subscript)

-> Chon gian tiép mot thanh phan (indirect component selector)
Xac dinh pham vi truy nhap (scope access/resolution)
Chon truc tiép mdt thanh phan (direct component selector)

2. Nhom hai

() Goihoam (Function call)

I Phu dinh logic (Logical negation -NOT)

~ LAy phan bu theo bit (Bitwise (1's) complement)

+  DAu cong (Unary plus)

- DAu trir (Unary minus)

++ Phép taing mot (Preincrement or postincrement)

--  Phép giam mot (Predecrement or postdecrement)

& Phép lay dia chi (Address)

*

Truy nhép gian tiép (Indirection)

sizeof Cho kich thudc cua toan hang (returns size of operand, in

bytes)

new Cap phat bo nh dong (dynamically allocates C++ storage)

550
*  Nhan ( Multiply)

/ Chia (Divide)
% LAy phandu (Remainder - modulus)

4. Nhém bon
*  Goi gian tiép t6i thanh phan tir mot bién d6i tuong
->* Goi gian tiép t&i thanh phan tir mot con tré ddi tuong

5. Nhom nam
+ Cong (Binary plus)
- Tru (Binary minus)

6. Nhom sau
<< Dich trai (Shift left)
>> Dich phai (Shift right)

7. Nhoém bay
< Nho hon (Less than)
<= Nho hon hoic bang (Less than or equal to)
> Lon hon (Greater than)

>= Lén hon hodc bang (Greater than or equal to)

8. Nhom tam
== Bang (Equal to)
I=  Khong bang (Not equal to)

9. Nhom chin
& Phép va theo bit (Bitwise AND)

delete Gidi phong bo nhé (dynamically deallocates C++ storage)
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AN

Phép hodc loai trir theo bit (Bitwise XOR)

11. Nhém muoi mot

| Phép hodc theo bit (Bitwise OR)
12. Nho6m muwdi hai

&& Phép va logic (Logical AND)
13. Nhom muoi ba

&& Phép hodc logic (Logical OR)

14. Nhém murdi bon

?:

Toan tir didu kién (a ? x : y means "if a then x, else y")

15. Nhom mwoi nam

<<=
>>=

Phép gén don gian (Simple assignment)

Phép gan sau khi nhan (Assign product)

Phép gan sau khi chia (Assign quotient)

Phép gan sau khi lay phan du (Assign remainder)
Phép gén sau khi cong (Assign sum)

Phép gan sau khi trir (Assign difference)

Phép gan sau khi AND theo bit (Assign bitwise AND)
Phép gan sau khi XOR theo bit (Assign bitwise XOR)
Phép gan sau khi OR theo bit (Assign bitwise OR)
Phép gan sau khi dich tréi (Assign left shift)

Phép gan sau khi dich phai (Assign right shift)

16. Nhom mwoi sau

, Toan tir phay diing dé phan cach cac phan tir

Tat cd cac toan tir noi trén déu co thé dinh nghia chong trir cac

toan tir sau:

Chon tryc tiép mot thanh phan

*

552

Goi gian tiép t6i thanh phan tir mot bién ddi twong

Toan tir xac dinh pham vi truy nhap

Toan tir di€u kién

asm
auto
break
case
catch
char
class
const
continue
default
delete
do

double
else
enum
extern
float
for
friend
goto
if
inline
int
long

Phn Inc 2

new

operator

private

protected

public
register
return
short
signed
sizeof
static
struct

switch
template
this
throw
try
typedef
union
unsigned
virtual
void
volatile
while
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Bang mé asskey va giai quyét e Dim R AQOTE
” -~ .o i 1\)‘ L\_/l i 1\)‘ L|:/l i 1\)‘ Ll:l
1. Bang ma ascii B B R
Bo ky tu ASCII gém 256 ky tu d han b6 nhu sau: (50 TT) (56°TT) (56°TT)
e s oL xS w4
Yy tu dau t1ien 1a ¢ac Ky tu dicu en ong m duQC nnu Ky
twr Enter (mé 13), kY tw ESC (ma 27). 1 SCH 27 ESC 53 >
+ Céc ma ASCII 32-47, 58-64, 91-96 va 123-127 la cic ky tu dc 2 51X 28 > °
biét nhu ddu chim, d4u phdy, diu céch, ddu ngoic, diu méc, dau 3 ETX 29 GS 55 7
hoi,... 4 EOT 30 RS 56 8
+ Céc ma ASCII 48-57 1a 10 chit sb 5 ENQ 31 us 57 9
+ C4c ma ASCII 65-90 1a cac chir cai hoa tir A d&én Z 6 ACK 32 Space 58
+ C4c ma ASCII 97-122 1a céc chir cai thuong tir a dén z 7 BEL 33 ! 59 ;
Luu y: Chit thuong c6 ma ASCII 16n hon 32 so vé6i chit hoa 8 BS 34 “ 60 <
tuong ung. Vi du ma ASCII ctua a la 97 con ma ASCII cua A 1a 65. 9 HT 35 # 61 =
+ Céc ma ASCII 128-255 1a cac ky tu db hoa. 10 LF 36 $ 62 >
Béng sau cho ma ASCII cta 128 ky tu du tién. D& nhan dugc 1 vT 37 % 63 ?
cac ky tu do hoa (c6 ma tir 128 dén 255) ¢ thé dung chuong trinh 12 FF 38 & 64 @
Sau/'/1 ic ky tu do hoa 1én man hinh > - " ‘ o "
' HICE(;C yt;l'. 0h 04 Ien man nin 14 SO 40 ( 66 B
#!nc ude <st I?' > 15 S| a1 ) 67 C
#include <conio.h> 16 DLE 42 * 68 D
main() 17 DCl 43+ 69 E
t 18 DC2 a4 70 F
Int I 19 DC3 45 - 71 G
clrscr(); 20  DC4 46 . 72 H
for (i=128; i<=255; ++i) 21 NAK 47 / 73 I
printf(*%6d%z2c",i,i); 22 SYN 48 0 74 J
} 23 ETB 49 1 75 K



Sigpo PDE Mgrge and gplit Untegistered Végsion - hittpy//www.simpopdf.com s 10 duge nhén thi bo xir 1§ cita ban phim giri cho CPU mé

25 EM 51 3 77 M scan tuong ung, khi n6 dugc nha thi mé scan cong thém 80 hex s&
duoc gui ti€p cho CPU.

ma vt m o kw me Ky H Thép pha Phim cia PC Phim ciia PC-AT
(S TT) (S6 TT) (S TT) ex ap phan im cua | im cia PC-
- N o5 112 1 1 ESC Tilde
- P 2-B 2-11 1-9,0 1-9,0
*
" 0 % 113 C 12 i, gach duéi  tri, gach dudi
80 p 97 a 114 r D 13 = + = +
81 Q 98 b 115 S E 14 Backspace \,thanh dung
82 R 99 c 116 t F 15 Tab Backspace
83 S 100 d 117 u 10 16 Q Tab
84 t 101 e 118 v 1 17 w Q
85 U 102 f 119 w 12 18 E w
86 \% 103 g 120 X 13 19 R =
87 w 104 h 121 H 20 ! R
Y 15 21 Y T
88 X 105 i 122 z 16 29 U v
89 Y 106 J 123 { 17 23 | U
90 Z 107 k 124 | 18 24 o) |
91 [ 108 I 125 } 19 25 P @)
92 \ 109 m 126 ~ 1A 26 [ P
93 ] 110 n 127 DEL 1B 21 ] [
94 A 111 o 1C 28 Enter ]
1D 29 Ctrl
2. Bang ma scan tir ban phim 1E 30 A Ctrl
Mbi phim trén ban phim cta IBM PC déu dugc gan mdt con sd, 1F 31 S A
goi la mé scan, tir 1 dén 83. IBM PC AT dung mét nhom ma khac, tur 20 39 D S
1 dén 108 cac ma nay bat dau bang cac phim s6, cac phim chir, roi
dén cac phim chirc ning va cudi cung 1a cac phim cho con tré, khi 21 33 F D
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23
24
25
Hex
26
27
28
29
2A
2B
2C
2D
2E
2F
30
31
32
33
34
35
36
37
38
39
3A
3B
3C

35
36
37
Thap phan
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

H

J

K

Phim cua PC
L

Cham phay, :
Nhay

Tidle

Shift

\, thanh dung

T Z2m®< O XN
[~
«

Cham

1,?

Shift phai
*, PrtScr
Alt

Space bar
Caps Lock
F1

F2

G 3E
H 3F
J 40
Phim cua PC-AT 41
K 558
L 47
Cham phay,: 43
Nhay 44
trai 45
Enter 46
Shift tréi 47
48
Z 49
X 4A
C 4B
Vv 4C
B 4D
N 4F
M 50
Phay 51
Cham 52
/,? 53
5A
Shift phai 5B
Alt 5C
5D
5F

61
62
63
64

65

oo
67
68
69
70
71
72
73
74
75
76
77
79
80
81
82
83
90
91
92
93
95

F3 Space bar
F4

F5

F6 Caps Lock
F7 F2

| gle] 4

F9 F6

F10 F8

Num Lock F10
Scroll Lock,Break F1

Home F3

miii tén Ién F5

PgUp F7

DAu trir ban tinh ~ F9

Miii tén trai

5

Miii tén phai
End

Miii tén xubng
PgDn

Ins

Del

cua ban tinh

ESC

Home

Miii tén trai
End

Num Lock
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61
62
63
64
65
Hex
66
67
68
69
6A
6B
6C

97

98

99

100
101

Thép phan

102
103
104
105
106
107
108

Phim cua PC

5 cua ban tinh
Mili tén xudng

Ins

Scroll Lock

PgUp

Phim ciaa PC-AT
Miii tén phai 560
PgDn

Del

Sys

*, PrtScr

+
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Phu luc 4
Ham vé&i déi s6 bat dinh trong C
Trong céc gido trinh C thuong chi huéng dan cach xay dung ham véi cac dbi ¢b dinh.
Moi d6i can ¢6 mdt tham s6 (cung ki€u v6i nd) trong 101 goi ham. Tuy nhi€n mdt vai ham
chuén cua C lai khong nhu v@y, ma linh hoat hon, chang khi dung ham printf hay scanf
thi s0 tham s6 ma ta cung cap cho ham 1a khong c6 dinh ca vé s6 lugng lan ki€u cach. Vi
du trong cau Iénh:

printf(“\n Téng = %d «, 3+4+5) ;
¢6 2 tham s6, nhung trong cau Iénh:
printf(“\n Ha N§i* ) ;
chi c6 mot tham s6.
Nhu vay can phan biét cac khai niém sau:
- Pdi s6 ¢6 dinh duoc khai bao trong dong dau ctia ham, nd c6 tén va kiéu
- Tham s6 tng v&i ddi s6 ¢ dinh goi 1a tham s ¢b dinh
- P6i bat dinh duoc khai bio boi ba ddu chdm: bat dinh ca vé sé luong va kiéu

- Tham s6 bat dinh (&ng v&i ddi bat dinh) 13 mot danh sach gia tri voi sé lwong va kiéu
tuy y (khong xéc dinh)

Trong phu luc nay sé trinh bay cach xdy dung cac ham v&i doi sb bat dinh. Cong cu
chu yéu dugc dung 1a con tré va danh sach.

1. Bién con tré

Bién con tré (hay con tro) dung dé chira dia chi cua bién, mang, ham, . . Co nhiéu kiéu
dia chi, vi vay ciing c6 nhiéu kiéu con tro. Bién con tro dugc khai bao theo mau:

Kiéu *Tén bién con trd ;

Vi du:
float px; // px la con tro thuc
Céc phép toan quan trong trén con tré gdm:
ot Gén dia chi mgt vung nhé cho con tro (dung toan tir gén, | 56}1 o , 562
cap phat b nho)
+ Truy nhdp vao vung nhd thong qua con trd, dung phép todn:
*Tén_con_tro
Dé y ¢ day ¢6 2 vung nhd¢: vung nh¢é cua bién con tré va viing nhd ma dia chi dau cia
nd chira trong bién con tro)
+ Cong dia chi dé con tro chira dia chi ctia phan tir tiép theo, ding phép toan:
++ Tén con tr6 hodc Tén con trd ++

Chu y rang céac phép toan trén chi c¢6 thé thyc hién doi vdi con tro co kiéu.

2. Danh sach khong cung kiéu
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Dung con tro c6 kiéu chi quan ly dugc mot danh sach gia tri cung kiéu, vi du dy sb
thuc, day sd nguyén, day céac cau truc,..

Khi can quan Iy mot danh sach cac gia tri khong cung kiéu ta phai ding con tré khong
kieu (void) khai bao nhu sau:

void * Tén con tro ;

Con tr6 void c6 thé chtra cac dia chi c6 kiéu bat ky, va dung dé tro dén vang nhé chira
danh sach can quan 1y. Mot cht y quan trong 13 mdi khi giri vao hay ldy ra mot gié tri tir
ving nhd, thi tuy theo kiéu gia tri ma ta phai dung phép chuyen kiéu thich hop d6i véi
con tr6. Vi du sau minh hoa cach lap mot danh sach gom mot s6 nguyén, mét s6 thyc va
mot chudi ky tu. Chungvta can mot bd nhé dé chua sb nguyeén, s6 thuc va dia chi chudi va
dung cac con tro void dé quan ly vung nhé nay.

void *list, *p ; // Con tro list tré téi dau danh sach

// p dung dé duyét qua cac phan tir ciia danh sach

list=malloc(sizeof(int) + sizeof(float)+ sizeof(char*) );

p=list;

*((int*)p) = 12; // Pua s6 nguyén 12 vao danh sach

((int*)p)++;  // Chuyén sang phan tir tiép theo

*((float*)p) = 3.14; // Pua sb thuc 3.14 vao danh sach

((float*)p)++ ; // Chuyén sang phan tir tiép theo

*((char**)p) =“HA NOI”; // Pua dia chi chudi “HA NOI”

/1 vao danh sach

// Nhan cac phan tir trong danh sach

p=list; // V& dau danh sach

int a = *((int*)p); // Nhan phan tir thir nhat

((int*)p)++; // Chuyén sang phan tir tiép theo

float x=*((float*)p); // Nhdn phan ttr thir hai

((float*)p)++ ; / Chuyén sang phan ti tiép theo

char *str = *((char**)p) ; // Nhan phan tir thir ba

3. Ham véi ddi s6 bat dinh

+ DPbi bit dinh bao gio ciing dit sau cung va dugc khai bio bang dau ba chdm. Vi du
vi du ham

void f(int n, char *s, ...) ;
c6 2 dbi c6 dinh 1a n, s va d6i bat dinh.
+ Pé nhan duoc cac tham sb bat dinh trong 101 goi ham ta can luu y cac diém sau:

- C4c tham s6 bat dinh chira trong mot danh sach. Dé nhan duoc dia chi dau danh sach
ta dung mot con tré void va phép géan sau:

void *list ;
list=... ;
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- Dung mdt tham sb ¢ dinh kiéu chudi dé quy dinh sb lvong va kiéu ciia mi tham sd
trong danh sach, vi du:
“3i” hiéu Ia : tham s bat dinh gdm 3 gié trj int
“3f hiéu Ia : tham sd bat dinh gom 3 gia tri float
“fiss” hiéu 1a c¢6 4 tham sb bat dinh c6 kiéu lan luot 1a float, int, char*, char*
’ Mot k~hi da biét duoc dia chi dau danh sé’ch,7bié't duoc sb luong va kiéu ctia mdi tham
s0 , thi dé dang nhan duoc gia tri cac tham so dé su dung trong than ham.

Vi du sau day minh hoa cach xay dung cac ham v6i tham sO 563 ' 564
cac gia tri kivéu int, float va ‘char. He‘l{n c6 mot tham s6 c¢o dinh dé cho bi€t c6 bao nhiéu
gia tri va ki€u cac gia tri can in. Kiéu quy dinh nhu sau: i 1a int, f Ia float, s la char*.
Tham s6 co 2 cach viét: ldp (gom mot hang s6 nguyén va mot chir cai dinh kiu) va liét
ké (mdt day cac chir cai dinh kiéu). Vidu:

“4s”  c6 nghia in 4 chudi

“siif” c6 nghia in mot chudi, 2 gia tri nguyén va mot gia tri thyuc:

#include <stdio.h>

#include <ctype.h>

#include <string.h>

#include <conio.h>

#include <stdlib.h>

#include <stdarg.h>

void InDanhSachGiaTri(char *st,...)

{
void *list ;
int gt_int ;
float gt_float;
char *gt_str;

intn,i;

char kieu;

int lap;

list = ...; // list tro toi vung nho chua danh sach dia chi cac
// tham so

lap = isdigit(st[0]) ;

if (lap)

n=st[0] - '0";
else

n=strlen(st);
printf(*\n n= %d lap = %d",n,lap); getch();
for(i=0;i<n;++1)



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

{
if(lap)
Kieu=st[1];
else
Kieu = st[i];
printf("\nKieu= %c" kieu); getch();
switch(kieu)
{
case 'i':
gt_int = *((int*)list);
if(!lap)
((int*)list)++ ;
printf("\nGia tri %d = %d",i,gt_int);
break;
case 'f':
gt_float = (float) (*((double*)list));
if('lap)
((double*)list)++ ;
printf("\nGia tri %d = %0.2f",i,gt_float);
break;
case's':
gt_str = *((char**)list) ;
if('lap)
((char**)list)++ ;
printf("\nGia tri %d = %s",i,gt_str);
}

565

}
}
void main()

{
float x=3.14;
int a=123;
char *tp="HAI PHONG";
InDanhSachGiaTri("4i",a);
InDanhSachGiaTri("4s","HA NOI");

566
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InDanhSachGiaTri("ifsssffii", a, x, tp, tp,"QUY NHON",
X, 6.28, a, 246);

InDanhSachGiaTri("'4f",6.28);

getch();

ky

4. Ham khong d6i va ham véi doi bat dinh
Nhiéu ngudi nghi ham khai bao nhu sau
void f();

la ham khong d6i trong C. Trong C++ thi hiéu nhu thé 1 diing, con trong C thi d6 1a ham
c¢6 doi bat dinh (ham khong dbi trong C khai bao nhu sau: f(void) ). Do khong c6 d6i c6
dinh nao cho biét vé s luong va kiéu cua cac tham sb bat dinh, nén giai phap o day la
ding céac bién toan bd. RS rang giai phap nay khong khong thuén tién cho ngudi dung vi
phai khai bao ding tén bién toan bo va phai khai gan gia tri cho né trude khi goi ham. Vi
du trinh bdy mot ham chi c6 d6i bat dinh dung dé tinh max va min cia cac gia tri thuc.
Céc tham s6 bat dinh dugc dua vao theo trinh tu sau: Dia chi chira max, dia chi chira min,
cac gia tri nguyén can tinh max, min. Chuong trinh dung bién toan bd N dé cho biét s6
gi4 tri nguyén can tinh max, min.

int N;
void maxmin()
{
void *It = ... ;
float *max, *min, tg;
int i;
max = *((float**)It)++;
min = *((float**)It)++;
*max = *min = (float) *((double*)It)++;
for(i=1;i<N;++i)
{
tg= (float) *((double*)It)++;
if(tg > *max) *max = tg;
if(tg < *min) *min = tg;

}
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Tém tat cac ham caa Turbo C theo thir tw ABC

568

_chmod
_close
_creat
_open
abort
abs
acos
arc

asin

. atan

. atan2

. atof

. atoi

. atol

. bar

. bar3d

. cabs

. calloc

. ceil

. chdir

. chmod

. circle

. Cleardevive
. Clearviewport
. Close

<io.h>
<io.h>
<io.h>
<io.h>
<process.h>
<stdlib.h>
<math.h>
<graphics.h>
<math.h>
<math.h>
<math.h>
<ctype.h>
<ctype.h>
<ctype.h>
<graphics.h>
<graphics.h>
<math.h>
<alloc.h>
<math.h>
<dir.h>
<io.h>
<graphics.h>
<graphics.h>
<graphics.h>
<io.h>

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.

clreol
clrscr
coreleft
coS
cosh
cprintf
creat
cscanf
delay
delline
disable
drawpoly
ecvt
ellipse
enable
exit

exp
fabs
fclose
fcloseall
fevt
feof
ferror
fflush
fflushall
fgetc
fgets
fillpopy

<conio.h>
<conio.h>
<alloc.h>
<math.h>
<math.h>
<conio.h>
<io.h>
<conio.h>
<dos.h>
<conio.h>
<dos.h>
<graphics.h>
<ctype.h>
<graphics.h>
<dos.h>
<process.h>
<math.h>
<math.h>
<stdio.h>
<stdio.h>
<ctype.h>
<stdio.h>
<stdio.h>
<stdio.h>
<stdio.h>
<stdio.h>
<stdio.h>
<graphics.h>
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54. findfirst <dir.h> 82. getimage <graphics.h>
55. findnext <dir.h> 83. getlinesettings <graphics.h>
56. floodfill <graphics.h> 84. getmaxcolor <graphics.h>
57. floor <math.h> 85. getmaxx <graphics.h>
58. fmode <math.h> 86. getmaxy <graphics.h>
59. fopen <stdio.h> 87. getpalette <graphics.h>
60. FP_OFF <dos.h> 88. getpixel <graphics.h>
61. FP_SEG <dos.h> 89. gets <stdio.h>
62. fprintf <stdio.h> 90. gettextinfo <conio.h>
63. fprintf <stdio.h> 91. gettime <dos.h>
64. fputc <stdio.h> 92. gettime <time.h>
65. fputs <stdio.h> 93. getvect <dos.h>
66. fread <stdio.h> 94. getviewport <graphics.h>
67. free <alloc.h> 95. getw <stdio.h>
68. fscanf <stdio.h> 96. gotoxy <conio.h>
69. fseek <stdio.h> 97. gotoxy <conio.h>
70. fteel <stdio.h> 98. grapherrormsg <graphics.h>
71. fwrite <stdio.h> 99. graphresult <graphics.h>
72. gevt <ctype.h> 100. imagesize <graphics.h>
73. geninterrupt <dos.h> 101. initgraph <graphics.h>
74. getbkcolor <graphics.h> 102. int86 <dos.h>
75. getc <stdio.h> 103. int86x <dos.h>
76. getch <conio.h> 104. intdos <dos.h>
77. getchar <stdio.h> 105. intdosx <dos.h>
78. getche <conio.h> 106. intr <dos.h>
79. getcolor <graphics.h> 107. inxdigit <ctype.h>
80. getcwd <dir.h> 108. isalnum <ctype.h>
81. getdate <time.h> 109. isalpha <ctype.h>
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110. iscntrl <ctype.h> 138. movedata <mem.h>
111. isdigit <ctype.h> 139. movedata <memory.h> hodc <string.h>
112. isgraph <ctype.h> 140. moveto <graphics.h>
113. islower <ctype.h> 141. nosound <dos.h>
114. isprint <ctype.h> 142. open <io.h>
115. ispunct <ctype.h> 143. outtext <graphics.h>
116. isspace <ctype.h> 144. outtextxy <graphics.h>
117. isupper <ctype.h> 145. peek <dos.h>
118. itoa <ctype.h> 146. peekb <dos.h>
119. kbhit <conio.h> 147. perror <stdio.h>
120. keep <dos.h> 148. pieslice <graphics.h>
121. labs <stdlib.h> 149. poke <dos.h>
122. line <graphics.h> 150. pokeb <dos.h>
123. linerel <graphics.h> 151. pow <math.h>
124. lineto <graphics.h> 152. printf <stdio.h>
125. log <math.h> 153. putc <stdio.h>
126. log10 <math.h> 154. putch <conio.h>
127. Iseek <io.h> 155. putchar <stdio.h>
128. ltoa <ctype.h> 156. putimage <graphics.h>
129. malloc <alloc.h> 157. putpixel <graphics.h>
130. memccpy <memory.h> hodc <string.h> 158. puts <stdio.h>
131. memchr <memory.h> hodc <string.h> 159. putw <stdio.h>
132. memcmp <memory.h> hodc <string.h> 160. rand <stdlib.h>
133. memcpy <memory.h> hodc <string.h> 161. random <stdlib.h>
134. memicmp <memory.h> hodc <string.h> 162. randomize <stdlib.h> va <time.h>
135. memset <memory.h> hodc <string.h> 163. read <io.h>
136. MK_FP <dos.h> 164. realloc <alloc.h>
137. mkdir <dir.h> 165. rectangle <graphics.h>
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166. remove <stdio.h>
167. rewind <stdio.h>
168. rmdir <dir.h>
169. scanf <stdio.h>
170. segread <dos.h>
171. setbkcolor <graphics.h>
172. setcolor <graphics.h>
173. setdate <time.h>
174. setfillstyle <graphics.h>
175. setlinestyle <graphics.h>
176. setpalette <graphics.h>
177. settextjustify <graphics.h>
178. settextstyle <graphics.h>
179. settime <time.h>
180. setvect <dos.h>
181. setviewport <graphics.h>
182. setwritemode <graphics.h>
183. sin <math.h>
184. sinh <math.h>
185. sleep <dos.h>
186. sound <dos.h>
187. sprintf <stdio.h>
188. sqrt <math.h>
189. srand <stdlib.h>
190. strcat <string.h>
191. strchr <string.h>
192. strcmp <string.h>
193. strcmpi <string.h>

194.
195.
196.
197.
198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.

strcpy
strcspn
strdup
stricmp
strlen
striwr
strncat
strncmp
strncpy
strnicmp
strnset
strpbrk
strrchr
strrev
strset
strspn
strstr
strupr
system
tan
tanh

textbackground

textcolor
textheight
textmode
textwidth
time
tolower

<string.h>
<string.h>
<string.h>
<string.h>
<string.h>
<string.h>
<string.h>
<string.h>
<string.h>
<string.h>
<string.h>
<string.h>
<string.h>
<string.h>
<string.h>
<string.h>
<string.h>
<string.h>
<process.h>
<math.h>
<math.h>
<conio.h>
<conio.h>
<graphics.h>
<conio.h>
<graphics.h>
<time.h>
<ctype.h>
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2. toupper <ctype.h>
223. ultoa <ctype.h>
224. unlink <stdio.h>
225. wherex <conio.h>
226. wherey <conio.h>
227. window <conio.h>
228. write <io.h>
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phan tich, thiét ké va Iap trinh hwéng déi twong
§ 1. Phén tich huéng dbi twong
1.1. Giéi thiéu

Phan tich hé thong khong chi c6 lién quan chit ché v6i sy xuét
hién ctia may tinh, ma thyuc té nhu cau phan tich da c6 trude khi may
tinh xuat hién tir nhiéu thé ky. Khi cdc Vua Pharaon cta Ai Cap cd
dai xay dung cac Kim Ty Thap, thi nhitng nguoi thiét ké Kim Tu
Thép c6 thé dugc coi nhu nhitng nha thiét ké hé thong, nhiing kién
tric su dai tai, con nhitng nguoi to chirc van chuyén nguyén vat liéu,
huy dong nhan cong xay dung Kim Ty Thap, theo mot nghia nao do,
chinh 1& nhitng ngudi phan tich hé thong. Tir giita thé ky trudc, cac
nha tu ban, cac doanh nghiép mudn c6 lgi nhudn cao di phai tién
hanh nghién ctru phuong phap, cach t chirc, phan cong lao dong
hop ly dé cho cac hé théng san xuét, kinh doanh hoat dong dat hi¢u
qua cao hon. Chinh ho di thuc hién phan tich nhirng hé thong d6 dé
dé ra nhitng phuong phap quan 1y, cach td chirc méi, tét hon.

Cung v6i su phat trién cua cong nghiép dién tr, gia thanh phan
clng giam nhiéu, nhung gi4 phan mém lai tang. Nhét 14 phi ton cho
bao tri dé hé théng dap ung duoc nhu cau cua ngudi st dung lai
chlem mot ty trong rit 16n trong tong chi phi cho mot du an phat
trién phan meém. Diéu nay cho thay val tro cua cong viéc phan tich
hé thong 1a rat quan trong va can thiét phai tim ra phuong phap tot
hon cho viéc phat trién hé thong.

Phan tich lam nhiém vu phan tach bai toan thanh cac thanh phan
nho hon. Trong céng nghé phan mém thi n6 con c6 nghia la phai
hiéu rd qué trinh xdy dung dic ta yéu cau cua nguoi sir dung, nim
dugc cac chirc nang va cach phan ra hé thong vat 1y thanh cac don
thé (module). Theo phuong phap truyén théng thi diéu d6 thuong
dugc thuc hién theo cach tlep can trén-xudng (top- down), str dung
phuong phap phan tich ¢6 cau trac. Phan tich huéng d6i tuong cho
phép mo ta hé thong gan véi the gio1 thue hon, xac dinh 16 cac dbi
tugng, triru tugng hoa cac yéu cau dé trén co so do xay dung duoc
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céu trac cua hé thong. Phuong phap hudng ddi twong giai quyét
dugc hd ngan cach giita phan tich va thiét ké hé thong.

Trong muc ndy ching ta dé cap dén cac budc can thyc hién trong
phan tich huéng ddi tuong (PTHDT). Thong qua vi du vé phén tich
hé théng thu vién, chiing ta hinh dung rd hon cong viéc xay dung cac
didc ta yéu cau, md ta doi tugng va cach xac dinh mdi quan hé gitra
cac 16p d6i twong trong hé thong.

1.2. Cac buére thuwe hién trong phan tich huéng ddi twong

Pé xay dung mot hé théng phin mém thi phai giai quyét ba van
dé chinh sau:

+ Dit liéu, 16p cac dbi twong va cau trac cua ching.

+ Nhitng hanh vi thé hién cac chirc ning cuc bd, nhitng qua trinh
trong hé thong.

+ Piéu khién hanh vi tong thé ctia hé thdng.

Trong thuc té, cAu trac dir lidu va yéu cu vé hanh vi ctia hé théng
thuong xuyén thay doi. Do vay phai phan tich ky bai toan, lra chon
phuong phap phat trién hé thong thich hop dé cho hé thong c6 tinh
chat ma, d& thich nghi gitp cho cong viéc bao tri hé théng d& tén
kem.

Nguoi phan tich hé théng 1a nguoi co kién thire bao quat, c6 kinh
nghiém trong qua trinh phan tich nhiéu hé thong tng dung khac
nhau, dong thoi phdi c6 kha nang giao ti€p, trao doi va hiéu dugc
nhitng nguoi dau tu, thiét ké va nhitng nguoi st dung hé thong.

Nhiém vu cua phan tich h¢ théng la phai tra 161 cho duoc cau hoi
"H¢ thong lam cai gi?" va "Tai sao?". B¢ xac dinh dugc bai toan va
trd 161 dugc nhitng cau hoi néu trén thi nguoi phan tich cling can
phadi phat hién, tim hiéu k¥ nhitng h¢ thong da c6 hoac dang hoat
dong trong thuc té. Co thé d6 chua phai 14 hé thong tin hoc hod. Trén
co s6 nghién ciru nhirng hé thong ct, xac dinh rd yéu cau ciua nguoi
st dung d€ quyet dinh xem hé thong can xay dung s€ lam cai gi va
hoat dong nhu thé nao. Qua trinh dé6 dugc mo ta nhu & hinh 1-1.
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Quyét dinh
hé thong méi
lam cai gi?

Tim hiéu
hé thong cii

Yéu cau cua
nguoi su dung

Phat hién nhimg
hé thong cti

Xac dinh r§~)
hé thong can

R

phat trién

Hinh 1-1. Mirc d6 bao quat thé gidi thuc

Trong cac phuong phép truyén théng thi mé hinh dong dir liéu
dugc md ta thong qua so dd dong dir liéu. Cac qua trinh trong hé
thong dugc xac dinh thong qua viéc phén rd chirc nang top-down. So
dd bién d6i trang thai dugc str dung dé mo ta su bién doi thong tin va
dong diéu khién trong hé théng. Phuong phap hudng dbi tuong két
hop hai phuong dién dir li¢u v6i qué trinh, gdp chung hanh vi cuc bo
Vo1 dir liéu trong mot don vi cAu trac. Phuong phap phan tich hudng
dbi twong cung cap cho ching ta cong cu don gian nhung dt manh
de xac dinh cdc dbi tuong va xay dung cac don nguyén cua hé théng
can phat trién. Phan tich hudng ddi trong bao gém cac bude sau:

+ Tim hiéu bai toan.

+ Xéc dinh 0 cac dac ta yéu cau cua nguoi st dung, cua hé thong
phan mém.

+ Xéc dinh cac dbi tuong va céac thudc tinh cua chung.

+ Xac dinh cac ham ma cac ddi tuong s& phai thyc hién (hanh vi
cta cac doi tuong).

+ Xéc dinh mbi quan hé tuong tac giira cac déi tugng, cac thong
bao va su truyén thong bdo gilra cac doi tugng.

:[lIwww.simpopdf.com

Xay dwng cac dac ta
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Dinh nghla bai

v

Xac dinh cac 16p

= 5

Xac dinh MOi quan hé
cac ham gilra cac doéi

v

Hinh 1-2. Phén tich huéng di turong

1.2.1. Tim hiéu k§y bai toan

Nhiém vu dau tién cia qué trinh phén tich 13 phai tim hiéu k¥ bai
toan Gmg dung. Nguoi phan tich phai gap gd, trao dbi v6i nhitng
ngudi dau tu, nhirng nguoi sir dung dé biét 16 vé chuc ning, nhiém
vu cua hé thdng can phat trién. Dong thoi ngudi phan tich phai tim
hleu phat hién nhirng hé thong cu da hodc dang giai quyét nhirng
van dé tuong ty nhu nhiing van dé ma hé thdng can xir Iy. Dya vao
nhitng kinh nghiém, két qua phan tich nhitng hé thong cii, nhiing
cong vié ma hang ngayphai thyuc hién dé xac dinh chinh x4c bai toan.
Trén co s& d6 1am rd hon nhirng yéu cau cua bai toan va dinh nghia
lai theo quan diém ciia cac ky su pham mém dé dam bao dua ra dugc
161 giai tin hoc (h¢ thong thyuc hién dugc trén may tinh). Cac khing
dinh v€ bai toan phai don gian va rd rang, mach lac vé van pham.
Diéu nay gitip cho cac k¥ su phan mém cé diéu kién tap chung nhiéu
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dinh cta bai toan dé xdy dung cac déc ta yéu cau cua ngudi sir dung
1an cua ca hé thdng phan mém.

1.2.2. Xay dung cac dic ta yéu ciu

Khi da dinh nghia rd bai toan thi bude tiép theo 1 phai tim hiéu
xem hé thong du kién s& yéu cau lam cai gi? Diéu quan trong & diy
1a phai xay dung dugc danh sich cac yéu cau cua nguoi st dung. RS
rang 1a & ddy cin c6 sy trao doi, hiéu biét gitta ngudi sit dung va
ngudi phat trién h¢ thong vé nhitng diéu ma ho mong muén. Dya
trén nhitng yéu cau cta nguoi st dung, nguoi phat trién dua ra cac
dic ta cho hé théng. Nguoi xay dung hé théng phai tra 161 duoc cac
cau hoi:

+ Pau ra (output) ctia hé thong 14 céi gi?

+ Heé thdng s& phai lam cai gi dé co két qua mong mudn, nghia la
phai xu ly cai gi?

+ Pau vao (input) cta hé théng 1a cai gi?

+ Nhiing tai nguyén ma hé théng yéu cau 1a cai gi?

Phai hiéu rd ngudn goc cac dang thong tin can cung cap cho hé
thong hoat dong. Hé thong sé giai quyet van dé gi, nhitng két qua can
phai co la gi. Xac dinh dugc mdi quan hé giira dau vao/ra
(input/output), nghia 13 xac dinh dwgc nhirng khiang dinh vé mdi
quan hé gitra ti€n dic¢u kién va hau di€u ki¢n cho cac qua trinh trong
h¢ thong.

Céc dic ta chi tiét phuc vu cho viéc xay dung va tric nghiém h¢
thong dé kiém tra xem nhitng nhi€ém vu dat ra cd6 dugc hoan thanh

hay khong.

1.2.3. Xac dinh cac d6i twong

Thong thudng cac ddi tuong s& duoc xac dinh thong qua cac thuc
thé trong thé gidi thuc va duoc triru twong hoa thanh cac dbi tugng
triru tugng. Dé xac dinh cac ddi twong chung ta ¢6 thé sir dung mot
trong nhitng cong cu sau:

1. So d6 dong dit liéu

So do dong di liéu:

So d6 dong dir liéu 14 mo hinh hé théng cho ca dir liéu 1dn qua
trinh. Thong tin 1iy tir cic ngudn dir liéu, dugc chuyén dén cho mot
hay nhiéu qua trinh xtr Iy va nguoc lai, mot qué trinh khi nhan du
thong tin vao (input) thi bat dau thuc hién, xir Iy thong tin va cho cce
két qua (output) va ching duoc gui téi cac kho dir liéu. Trong 581
dong dir li¢u, mdt qua trinh s€ dugc thuc hién khi c6 du cac thong tin
dau vao (theo cac dudng co miii tén dan dén qua trinh d6).

Trong so dd, hinh tron hodc ellipse dugc su dung dé biéu dién cho
mot qua trinh, trong hinh ¢6 tén goi cua qua trinh. Tén goi cho mot
qua trinh phai 12 duy nhét va bao gios cling phai bt dau bang dong tir
két hop voi bo ngit nhu: "Xt 1y don hang", "Ghi nhan nguén hang"
v.v... Vidu:

Pon dit hang Xu ly Chi thi
>\_don hang

Chtrc ning quan trong ctia qué trinh 13 xir Iy dir liéu, bién doi
thong tin. Dong dir liéu duoc biéu dién bang duong thing c6 mii tén
lam nhiém vu chuyén tai thong tin vao hoac ra khéi mét qua trinh.
Miii tén chi hudng ctia dong thong tin. Luu y 1a & day chi néi toi su
van chuyén thong tin logic chir khong phai thong tin ¢ dang vat ly.
Dong dir liéu dugc gan voi mét tén nhung khong nhit thiét phai 1a
duy nhat. Cac dong dir li€u, va tén dugc gan cho nd phai chi ra dugc
thong tin logic twong ng cho modt qué trinh. Trong so dd dong dit
lidu, cac dit lieu duoc biéu dién br:ing hinh chir nhat c¢6 chira tén cia
thong tin dugcc cat giir. Tén gan véi dir liéu phai 1a danh tir. Vi dy:

KHACH_HANG

biéu dién cho nhitng thong tin vé khach hang duoc co tén la
KHACH_HANG. Gifra dir liéu va qua trinh ludn c6 it nhat mot dong
dir liéu lién két.

Khach Pon dat hang X l‘y Chi thi Xho
don hang
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Hinh 1-3. So d6 dong di liéu

Céc qua trinh duoc biéu dién trong cac 6 hinh tron hodc ellipse 1a
cac thu tuc, cdc ham. Hinh 1-3 mé ta so do dong dir liéu cia hé
thong xir Iy don hang va van chuyén thong tin cho cong ty phat hanh
sach.

Trong so dd dong dir liéu cua h¢ théng thi cac thuc thé duoc biéu
dién trong cac hinh chit nhat va cac kho dir liéu duoc biéu dién véi
tén goi dat trong hai duong thang song song. Kho dit lidu biéu dién
cho mot lwong 16n thong tin cAn phai luu trir trong mot thoi gian dai,
thuong 13 trong cac tép dir liéu dé cho nhiéu ngudi c6 thé truy nhip
vao. So d6 dong dir lidu c6 thé sir dung dé biéu dién qua trinh xtr 1y
thong tin trong hé thong ¢ nhiéu mirc do triru tugng khac nhau. Qua
trinh "X& 1y don hang", "Tap hop don hang" & hinh 1-4 dugc lam
min tir qua trinh "Xt 1y don hang" & hinh 1-3 va c¢6 thé tiép tuc duoc
lam min thém, mo6 t4 nhiing qua trinh nhu thanh toén, giao hang

V..., & mic do chi tiét hon.

CSDL vé séch

v

N Xu ly )
\
Pon dat —m——m—-—> don hang Cac kho

i

CSDL vé khach hang

4

Tap hop
don hang

Hinh 1-4. So db dong dir lidu trong hé xir Iy don dat hang

Phuong phap tao ra so d6 dong dir liéu

Chung ta c6 thé tao ra so dd dong dit liéu theo mot trong hai cach
Sau:

1. Diing so dé chirc nang: So do chuc nang chi cho ching ta biét
vé chlrc ning va cdu trac phan cap cong viéc can thuc hién. Mot
trong nhirng nhiém vu dau tién cia nguoi phan tich la phan tich bai
toan de xay dung so do chirc ning cua hé thong Theo phuong phap
¢6 cu tric, viéc phan ra chirc ning ciia hé thong thanh nhirng chirc
ning con lai bao ham nhiéu chirc ning con khac nira s& cho két qua
12 mot so d6 phan cip cac chirc ning cua hé théng (phén tich chirc
ning va cach xay dung so d6 chirc ning dugc dé cap ky trong 583
"Phan tich, thiét ké va cai dat hé thong tin quan Iy, Vién Tin hoc").
Céc chuc ning trong so dd chirc ning s& dugc chuyen tuong ng
sang qua trinh trong so dd dong dir liéu. Dua vao két qua tim hiéu,
phan tich bai toan dé xac dinh cac nguon dir liéu, kho dir liéu vao/ra
cho cac qua trinh trong so dd dong dit liéu.

2. Sir dung so do ngir canh: So dd ngit canh thudng duogc str dung
& giai doan dau cua qua trinh phan tich va duoc dung dé vach pham
vi hoat dong ctia hé théng. Thong thudng so dd ngit canh duoc xay
dung dudi dang tuya nhu so dd chuc nang, bao gém mot nut chinh
biéu dién cho nhiém vu trung tam cua h¢ théng, va toa ra la cac tac
nhan ngoai hodc nhom céng viéc co li€n quan.

Phan tich so d6 chirc ning, so d6 ngit canh va cach xay dung so
d6 dong dir liéu c6 thé tham kha trong cubn "Phan tich, thiét ké va
cai dat h¢ thong tin quan 1y, Vién Tin hoc".

Chiing ta c6 thé dwa vao dinh nghia ctia so d6 dong dir liéu dé xac
dinh cac ddi tuong. Trong so d6 dong dit liéu, nhitng 6 hinh chi
nhat, 6 c¢6 hai duong thiang song song biéu dién cho dir liéu, kho di
liéu co thé duoc xem nhu 14 cac ddi twong. Luu ¥ rang khong co sy
tuong tmg 1-1 giita nhitng nat biéu dién cho dir liéu, kho dir liéu
trong so dd dong dir li¢u vdi cac dbi tuong. Mot dbi tuong co thé 1a
dai dién ciia mét hay nhiéu nat dit liéu, kho dir liéu trong so dd dong
dir liéu tuy thudc vao ngit canh cua van d& ma né moé ta. Vi dy trong
hinh 1-4. ching ta s& co6 ba dbi twong: SACH, DON _HANG va
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liéu "Céc kho sach" cung dai dién cho ddi tuong SACH vi cung quan
Iy nhitng thong tin vé sach; dbi tuong DON_HANG dugc xac dinh
tr nut "Pon dit sich" con KHACH HANG dugc xac dinh tir nat
"CSDL vé khach hang".

Phan tich van ban:

Cach thyc hién tht hai 1a dua trén mo ta bﬁng van ban cua bai
toan hodc 10i giai dé phan tich. Vin ban mo ta co thé gdm c6 mot
hay nhiéu cdu, mot hay nhiéu doan, chuwong, phan, tuy thudc vio
mirc do phirc tap cua bai toan. Trong d6 cac d6i tuong thudng dugc
md ta bang cac danh tir. Danh tir thuong dugc phan loai thanh danh
tur riéng, danh tir chung, va cac danh tur triru twong hodc danh tur chi
dai lugng.

Diéu quan trong can luu y khi phan tich 1a phai dwa vao ngit nghia
va ngir canh dé phan loai danh tir. Mot tir ¢6 thé 1a danh tir chung
trong ngir canh ndy song né ciing c6 thé 1a danh tir triru tugng hoic
danh tir chi dai lugng trong ngit canh khéc. Ciing can luu ¥ 1a khéng
phai tit ca cac danh tir déu duoc dung dé biéu dién cho nhiing dodi
tuong can thiét cho hé théng cua chung ta.

Bdng 1-1. Banh phan loai danh tur

Kiéu ciia danh tir y nghia Vidu

Danh tir chung Xac dinh mot 16p cac thuc | O t6, khach hang, hoc sinh
thé

Danh tir riéng Tén ciia mot ddi twong xac | Nguyén An, IBM, BBC
dinh

Danh tir triru tugng | Xac dinh chét luong, dai | Thu nhdp, luong, giao

hodc dai lugng luong hodc hoat dong ung | thdng
véi danh tu

Toém lai, ching ta co thé sur dung mdt trong hai cong cu trén dé
xac dinh danh séch cac doi tugng cua bai toan ung dung va sau do
tiép tuc:

1. Xac dinh nhitng d6i tuong chi nam trong khong gian bai toan,

khong gian 101 giai, va nhiing d6i tuong nam trong khong gian bai
toan nhung nim ngoai giéi han ciia hé théng phan mém.

2. Xay dung céac thudc tinh cho cac dbi tugng ctia khong gian 10i
giai.

Sau khi di x4c dinh duoc cac d6i tugng thi nhiém vu tiép theo 1a
xac dinh nhiing thudc tinh md ta cac tinh chat cia timg 16p d6i
twong. Ngudi phan tich co thé dua vao ba ngudn cung cap thong tin
co ban sau dé tap hop, xay dung nhirng thudc tinh cho ting 16p d6i
tuong:

1. T nhitng kinh nghiém, tri thirc ciia nguoi phéan tich hé thong
vé thuc té cong viée trong linh vuc tap trung nghién ciru dé du doan,
xac dinh danh sach cac thudc tinh.

2. Tur nhirng nguo1 sur dung, thong qua cac cudc phong van 585
ddi va tim hiéu bai toan cu thé dé lap danh sach cac thudc tinh.

3. Tur nhitng hé thdng cii, nhitng bang biéu, bio cio va cac tai liéu
khoa hoc dugc st dung thuong xuyén trong linh vyc dang nghién
cuu dé chon loc ra nhitng thudc tinh cho 16p cac doi tuong da xac
dinh.

Theo cach thirc d6 chiing ta c6 thé dé xuét danh sach nhitng thudc
tinh cho cac 16p SACH, DON_HANG va KHACH HANG trong h¢
quan ly kinh doanh sach da néu & trén nhu sau:

Déi vai 16p SACH
Tac_gia : Téntéac gia cia cudn sach
Ten_sach : Tén goi, tiéu dé ctia cudn sach
Nha XB :Nha xuét ban
Nam_XB : Nam xuit ban

Dbi v6i 16p DON_HANG
So_hieu  : S6 hiéu don dat hang
SH_KH  :S6 hiéu hodc tén khach hang
Ngay_DH : Ngay dat hang
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Dbi véi 16op KHACH_HANG
SH_KH : S6 hiéu khach hang
Ten_KH : Tén khach hang
Dia_chi  : Dia chi, noi giao hang
TK_KH  : Sé tai khoan ciia khach hang trong ngan hang
Danh ségh cac thudc tinh cua cécrlé‘p’ s€ (;III(_)’C tiép tuc xem x&t, ‘tgé
sung cho day du trong giai doan thiét ké. Can luu y 1a phai can nhac
dé dua ra dugc nhing thugc tinh chung nhat, voi nhiing tén goi dac
trung cho tung 16p do1 tugng.
1.2.4. Xac dinh cac ham

Pé mo ta day du, chinh xac cac dbi tuong ching ta can tiép tuc
xac dinh cac ham mo ta hanh vi cua chiing. Chung ta c6 thé dwa vao
vin ban mo ta bai toan dé xac dinh cac ham. Thong thuong, trong
cac cau mo ta thi dong tir dugc dung dé chi mot hanh dong, su xuét
hién, phan loai hay cAu thanh cua cac ddi tuong.

Bidng 1-2. Bang phan loai dong tu

Cic kiéu dong tir ¥y nghia Vidy
Dong tir chi hanh dong Néu cac hanh dong Poc, viét, mua, ban
Dong tir chi sy xuit hién | Phan loai La, ndm trong v.v...
Dong tir chi s& hitu CAu thanh C6, 1a mot phan ciia
Pong tir chi sy so sanh Céc phép so sanh Nho hon, bang v.v...
Dong tir chi trang thai Diéu kién - bét bién Can, phai c6 mat

Cac dong tur chi hanh dong va so sanh gitip cho chiing ta xac dinh
dugc cac ham, con dong tir chi sy xuat hién, so sanh gitip chiing ta
xay dung dugc ciu triic phan loai. Pong tir s¢ hitu gitip cho viée xac
dinh nhiing céu tric cdu thanh ciia cac ddi tuong. Cach thir hai la
dua vao so dd dong dir li€u dé xac dinh cac ham, cac chirc nang
duoc biéu dién béng cac hinh tron hodc ellipse. Vi duy, dé mo ta cho
hanh vi cta dbi tuong trong 16p KHACH HANG chung ta phai xay

ham xac dinh nhirng thong tin vé khach hang: s6 hiéu, ho va tén, dia
chi, tai khoan v.v...

1.2.5. X4c dinh moi quan hé giira cac doi twong

Budc tiép theo 1a xac dinh mbi quan hé giita cac ddi tuong, nghia
1a sy trao d6i thong tin gitra chung. Nhu chung ta thay, trong mot hé
thong mdi thyc thé phai c¢6 quan hé it nhat v6i mot thuc the khc.
Chéng han, trong hé théng quan 1y kinh doanh ctia cong ty phat hanh
sach voi so d6 dong dir liéu di xay duyng o hinh 1-4, khach hang
mudn mua sach thi phai ghi vao don dit hang, nghia 1a dbi tuong
KHACH_HANG s& phai giri mot thong bao (don dat hang) cho d6i
twong DON_HANG. Tuong tu, DON_HANG lai c6 quan hé voéi
SACH vi nhitng cudn sich s& duoc ban cho khach hang khi nhan
duoc cac don dit hang. Quan hé giira cac 16p dbi tuong co thé cod
nhitng kiéu khac nhau va duoc phan thanh ba kiéu sau:

1. Quan hé¢ mot - mot

2. Quan hé mét - nhiéu 587

3. Quan hé nhiéu - nhiéu

Quan hé mot - mot: Hai 16p c6 quan hé 1-1 ’néu v6i mdi ddi tuong

cua l6p nay cé lién quan tuong trng mot doi tugng ¢ 16p kia va
nguoc lai. Vi du: Hai 16p PHIEU_GHI va MAT_HANG c6 quan hé
1-1. Moi phi€u ghi trong 16p PHIEU_GHI s€ mé ta ding mot mat
hang dugc quan ly trong 16p MAT_HANG. Quan h¢ nay dugc biéu
dién nhu sau:

PHIEU_GHI MAT_HANG

Hinh 1-5. Quan hé mdt - mot
Quan hé mot - nhiéu: Hai 16p A va B c6 quan h¢ mét - nhiéu néu:
- Vi mbi dbi tugng trong 16p A ¢b quan hé véi mot hay nhicu ddi
tuong trong 16p B.
- Mdi ddi tugng trong 16p B ¢6 quan hé véi mot ddi tuong cla
16p A.
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A KHACH_HANG

B DON_HANG P—

Hinh 1-6. Quan hé mot - nhiéu

Lép KHACH HANG c6 quan hé¢ mdt - nhidu véi lop
DON_HANG vi mdt khach hang c6 thé dit nhidu don hang khac
nhau.

Quan hé nhiéu - nhiéu: Hai 16p A va B ¢6 quan hé nhéu - nhiéu
néu:

- Mbi d6i twong A c6 sy twong (g voi nhidu d6i tuong trong B.

- Nguoc lai, mdi dbi twong trong B ciing ¢6 twong tmg v4i nhiéu
doi tuong trong A.

Quan h¢ nhiéu - nhiéu dugc biéu dién nhu sau:

A NHA_CUNG_CAP

B MAT_HANG

Hinh 1-7. Quan hé nhiéu - nhiéu

Hai 16p NHA_ CUNG_CAP va MAT HANG c6 quan hé nhiéu -
nhiéu vi mdi xi nghiép c6 thé san xudt va ban ra nhiéu mat hang va
ngugc lai, mot mat hang cling co thé duoc san xuit & nhiéu noi.

Mo hinh dit liéu va nhitng quan hé gitra cac ddi tuong dugc su
dung khong chi nhu mot cong cu dé phan tich, thiét ké ma con nhu
mot phuong phap kiém chimg cac yéu cau ciia hé thong. Nhitng van
dé vé xay dyng mé hinh dit liéu, mo hinh quan h¢ va cac budc chuan
hoé dit liéu c6 thé tham khao trong cudn “Phan tich, thiét ké va cai
dat hé thong tin quan ly, Vién Tin hoc”.

1.3. Vidy
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1.3.1. Phat biéu bai toén

Tai khoa Tin hoc cua mdt trudong dai hoc ¢6 khoang vai tram cudn
sach dé cho cac can bo nhan vién trong khoa muon. Hiy xay dung
mdt hé thong dé quan 1y trén may tinh nhirng cudn sach ma khoa co,
nhitng cudn nao dang trong phong lam viéc, nhitng cudn niao dang cd
nguoi muon va ai muon.

Pay 14 vi du don gian, nhung ciing kha dién hinh trong qua trinh
phén tich, thiét ké huéng doi twong. Ching ta ciing s& phan tich kha
nang mo rong, kha nang bao tri hé thong hudng dbi tuong theo
nhiing yéu cau moi can mo rong va phat trién hé thong nham dap
ung nhu cau cua nguoi st dung.

Dé giai quyét bai toan dd néu & trén, chung ta c6 thé sir dung mot
trong nhiing hé quan tri dir liéu pho6 dung nhu FoxPro, Access V.v..
¢ day chung ta muo6n thong qua vi du nay lam r6 hon nhiing cong
viéc, cac bude can thyc hién trong qua trinh phan tich huéng dbi
tugng.

1.3.2. Phén tich hé théng

Bai toan néu & trén twong ddi rd rang. Yéu cau xdy dung hé w.owe
phan mém dé quan 1y cac cudn sach. Phan tich huéng ddi tuong la
viéc lap lai nhiéu lan viéc phan tich bai toan dé xac dinh cac dbi
tuong va xdy dyng cac ddc ta bai toan. Nhung phan tich huong dbi
tuong con ¢ yéu t6 tong hop. Viée thuc hién triru tuong hoa nhiing
yéu cau cua nguoi sir dung va xac dinh 16 dugc cac dbi tuong chinh
cho phép tap hop chiing dé tao ra cau tric hé thong logic hd trg cho
giai doan thiét ké tiép theo.

Nhiém vu chinh cta giai doan phan tich 1a xay dung m6 hinh khai
niém cho thé gi6i thuc. Thé gidi thuc ciia chung ta & ddy gdm nhitng
cudn sach va ban doc. Nhing cudn sach s& dugc dé ¢ dau do, trong
phong lam viéc hodc da cho ai muon.

Dé hiéu rd hon vé cac thyc thé va mbi quan hé ciia ching trong
thé gidi thyc ma bai toan dat ra ¢ day 1a sach va ban doc, chiung ta
can tim hiéu k¥ vé hé thong c6 lién quan nhu hé thong thu vién. Trén
co s¢ do, xay dung cac dac ta yéu cAu cho bai toan.
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thdy c6 hai 16p d6i tuong 1a: SACH va BAN_DOC. Trong cac hé
théng thu vién, mot cudn sach c6 thé duoc xac dinh thong cac thudc
tinh nhu: ma s6 thu vién, tén tac gia, tén goi cudn sach, nha xuat ban,
nam xuat ban v.v... D& don gian chung ta c¢6 thé dung tén tac gia dé
xac dinh cudn sach, hodc tén goi cing tén tac gia néu nhu c6 hai
cubn cing tac gia, con ban doc thi s& dugc xac dinh thong qua ho va
tén clia ting nguoi. Vi du: Peter Norton 13 cudn sach “Cam nang lap
trinh” do Peter Norton viét, 1a mot ddi twong trong 16p SACH. Lan
Anh 13 tén mot doc gia, 13 mot ddi tuong trong 16p BAN_DOC v.v...
Hé thong phan mém ma chiing ta xay dung s& phai giai quyét cac
van dé sau:
+ Lan Anh d3 muon cudn Peter Norton.
+ Hoang Trung d& muon nhitng cuén sach nao?
+ Ai muon cudn sach Peter Hendenson?
+ Lan Anh tra cudn Peter Norton.
+ Mét cudn sach méi duge bd sung.
Day chinh 1a danh sach cac yéu cau cia hé thong.
Sau khi da xac dinh dugc cac yéu cau cta bai toan va 16p cac doi
tuong, chung ta thuc hién bude tlep theo 1a xac dinh cac thudc tinh,
ham va mdi quan hé gitra cac 16p doi tuong.

Sach 1a d6i tuong da dugc xac dinh va duoc biéu dién nhu sau:

SACH
Peter Norton

Trong d6, SACH 1a tén goi 16p tat ca cac cudn sach co trong thur
vién. Peter Norton 12 t€n mdt cudn sach, mdt doi tugng cu thé.
Tuong tu doi tugng ban doc s€ duge mo ta nhu sau:

BAN DOC
Lan Anh

.Simpopdf.com

Trong d6, BAN DOC la 16p cac doc gia va Lan Anh la mgt ban
doc, mot dbi tuong trong 16p do.

Trong hé théng thu vién, nhiing cudn sach va doc gia s€ dugc mo
ta tuong tmg 1a cac ddi twong SACH va BAN DOC. Bing nhiéu
cach khac nhau, chung ta phan tich va xac dinh dugc cac thudc tinh,
cac ham cho hai 16p SACH, BAN _DOC.

class SACH
{
Attribute //Thudc tinh
Tac_gia  : Tac gia cudn sach,
Ten_sach : Tén goi hodc tiéu dé cuia cudn sach
Xuat_ban : Nha, nim xuit ban
Noi_giu  : Sach da cho ai muon hay c6 tai thu vién

Function //Ham
Nhap_sach() : Nhap céc thong tin vé cudn sach vao
thu vién
Cho_muon() : Xac dinh 1a sach da cho muon
Hoan_tra() : Sach da duoc tra lai thu vién

Display() : Hién céac thong tin vé cudn sach 591

}

class BAN_DOC
{
Attribute //Thudc tinh

Ho_ten : Ho va tén ngudi muon sach,
Dia_chi : Pia chi, dién thoai cta ban doc
Ten_sach : Tén nhing cudn sach da muon

Function //Ham
Nhan_HT() : Nhap ho tén, dia chi cia mdt ban doc
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fig-cuon sach moi m
Tra() : Tra sach cho thu vién
Display() : Cho biét nhitng thong tin vé ban doc
k

Bay gid ching ta can xac dinh moi quan h¢ gitra hai 16p SACH va
BAN DOC. Vi dy, Lan Anh muon cudn Peter Norton cé thé duogc
mo ta nhu do thi sau:

BAN_DOC
Lan Anh SACH
> lan Graham

Hinh 1-8. Lan Anh muon cudn sach Peter Norton
Mot cuon sach co thé cho nhi€éu nhat mot nguoi muon, nguoc lai

mdt ngudi c6 thé muon nhidu cudn sach. Do vy BAN DOC va
SACH c6 quan h¢ mot - nhiéu.

BAN_DOC SACH

Hinh 1-9. M&i quan hé giita doc gia va sach
Trong md hinh d6 thi ctia chung ta, mbi quan hé giira hai 16p dbi
tuong dugc thé hién chi ti€t hon nhu hinh 1-10.

v
BAN_DOC BAN_DOC BAN_DOC BAN_DOC
=| Lan Anh Thu Ha Van Dung Quynh Lien
| =
v v
SACH SACH SACH SACH
00D Peter Norton C++ OO0OA

Hinh 1-10. Thé hién mdi quan hé giita hai 16p d6i twong SACH va BAN_DOC

So d6 trén md ta sy trao d6i thong tin gitra cac 16p ddi tuong. Lan
Anh muon hai cudn Peter Norton va C++; Hoang Trung muon cudn
OOA, cudn sach OOD van chua c6 ai muon v.v...

Hé thong cta chiing ta ludn hoat dong boi vi:
+ Thuong xuyén cd ngudi mugn sach.
+ Mbt cudn sach duge tra lai hodc duoc mua bd sung.

Dua vao két qua phan tich ¢ trén chung ta dé dang xay dung thiét
ké va cai dat he théng quan 1y sach don gian nhung dap ng duoc
yéu cau dit ra 1a quan 1y duoc sach va dé& dang sira d6i, bd sung khi
can thiét.

§ 2. Thiét ké huéng ddi tweng
2.1. Gi¢i thi¢éu chung 593

Muc nay s& md ta phuong phap thiét ké phin mém duya trén cic
dbi tuwong. Phuong phap hudng dbi twong (HPT) nham che dau
thong tin ¢ mirc t6i da va vi vay hd tro cho viéc thlet ké nhitng hé
thong v@i nhitng c@p bo gitra cac thanh phan 1a cyc tiéu nhung muc
d6 ¢o két hé thong lai cao hon cach tiép can chic nang. Ching ta s&
tap trung nghién ctru cac budc can thyc hién trong thiét ké hudng d6i
tugng va vi du mé ta cach thlet ké cac 16p, xay dung cau trac hé
thong trong qué trinh phét trién phan mém.

Che giu thong tin 1a chién thuat thiét ké sao cho co thé gidu dugc
nhiéu nhat lugng thong tin & bén trong cac thanh phan co s ciia mot
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ké 14 cuc tiéu va vi vay thiét ké dé dang thay d6i hon. Thiét ké
hudng ddi tuong (TKHDT) 1a phuong phap thiét ké dugc thyc hién
theo nguyén 1y che gidu thong tin. Khac véi cach tiép can truyén
théng (hudng chirc ning) 1a né xem hé thong phan meém (HTPM) la
tap hop cac dbi twong twong tac véi nhau. Moi ddi tugng lam viee
voi trang thai (dir liéu) riéng cia minh. Pbi twong, khai niém co sé
da dugc dé cap nhiéu ¢ cac phan trude 1a mot thuc thé co tap cac
thudc tinh va tap cac ham tac dong trén cac thudc tinh do.

Tap gia tri cac thudce tinh xac dinh trang thai cua mot d6i tuong.
Mot dbi tugng khong dugc quyén truy nhép tryc tlep hoac lam thay
ddi trang thai cua ddi twong khac. Diéu nay din dén 13 cac d6i tuong
chi ¢ thé trao d6i v6i nhau bang cac thong bao. Thong bao s& kich
hoat cac ham cila d6i twong nhan thong tin twong tng. Hoat dong
ctia co ché truyén thong bao giira cac doi twong 13 di bd (khéng dong
bd) vi vdy chuong trinh dugc thiét ké theo hudng ddi twong co thé
duoc thuc hién song song hodc tuan ty tuy theo phwong phap lap
trinh va nhitng cong cu ma chiang ta thuc hi¢n cai dat co cho phép
thuc hién song song hay khong.

Thiét ké hudng d6i twong 14 phuong phép thiét ké hé thdng phan
mém khong phu thudc vao ngdn ngir lap trinh. Nhiéu dic tinh nhu
“Che du”, “ké thira” 1am cho viéc thuc hién thiét ké trd nén dé dang
hon, don gian hon. Nhitng thiét ké nay ciing c6 thé duoc cai dit bang
ngén ngir chua c6 ddc tinh d6 nhu Turbo C, hodc Pascal, nhung tot
nhit 13 nén sir dung nhitng ngdn ngir huong dbi tugng dé cai dit
nhitng thiét ké duoc thuc hién theo cach tiép can huéng ddi. Nhiéu
ngdn ngit lap trinh huéng ddi twong nhu Eiffel, Object Pascal,
Smalltalk, C++ c6 nhiing dic tinh hudng d6i tugng hd trg cho viée
mb ta va thyc hién cai dat tryc tiép nhing thiét ké hudng ddi tuong
hiéu qua hon.

Tom lai thiét ké huéng ddi twong c6 nhirng wu diém chinh sau:

- Loai bo duoc nhing mi,én dir liéu dung chung thong qua co ché
trao doi thong tin gilta cac do1 tuong bang cac thong bdo.

- Cac dbi twgng duogc thiét ké 1a cac thuc thé doc lap (theo nghia

stra doi cac hoat dong chirc ning ctia mot dbi tugng chi say ra bén
trong cua d6i tuong do, khong anh hudng dén cac d01 tugng khac.
Moi su thay doi trong thiét ké, trong hé thong phan mém chi say ra
cuc bo ddi voi mot s6 dbi tugng lién quan. Diéu nay dam bao hé
thong ¢6 tinh dé mo rong va dé thich ‘nghi, dap tmg duoc nhiéu tinh
chat quan trong cta san pham phan mém.

Céc ddi twong co thé dugc to chirc phan tan hodc song song hay
tuan ty theo yéu cau cua bai toan ung dung va kha nang k¥§ thuat
thuc té cua dy &n phat trién tin hoc tng dung.

2.2. Céc buéc thue hién trong thiét ké hwéng déi twong

Nhién vu cua thiét ké hudng d6i tugng 1a xac dinh cac ddi tuong
trong khong gian bai toan, chuyén ching sang khong gian 10i giai,
xay dung md hinh kién tric va mo hinh tinh toan cho hé thong phan
mém. Dé xay dung kién trac tong thé cho hé théng chung ta st dung
cach tlep can dudi - [én (bottom - up). Diéu quan trong la phai tao ra
duoc ciu tric phan cép, xac dinh dugc cac lop dbi tugng triru tuong
va giam thiéu duogc sy trao doi giira cac dbi tuong. ¢ day chung ta
cing dé cap dén kha ning str dung lai trong thiét ké, phan loai cac
dbi twong thanh nhitng hé thong con trong cau truc phan cap.

Cach tiép can TKHPT gdm céc bude sau:

1. Xac dinh cac 16p va cac ddi tuong, cac thanh phan co ban
cua lo1 giai.

2. Xay dung céc dic ta cho cac ddi tuong, cac lop va mdi -
h¢ gilra chung. 595

3. X4y dung cdu trac phan cap cho cac 16p.

4. Thiét ké cac 16p.

5. Thiét ké cac ham thanh phan cua 16p.

6. Thiét ké chuong trinh chinh.

Xdc dinh cdc doi twong trong khong gian 10i gidi

Khi phan tich van ban mo ta bai toan va cac yéu cau cia ngudi su
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khong gian bai toan. Budc tiép theo 1a phan tich k¥ cac 601 tuong,
xac dinh cac thudc tinh va cac ham dic ta cho timg dbi tuong. Pong
thoi x4c dinh thém nhiing ddi tugng méi xuat hién trong khong gian
101 giai. Khi xay dung cac dic ta cho d6i twong, chung ta phai xac
dinh dugc cac thudc tinh, dit liéu mé ta trang thai cia ddi tuong va
cdc ham mo ta hanh vi cua ddi twong. Thudc tinh 13 mién dir liéu
riéng cua 16p dbi tuong, 1a dir liéu cuc bo trong mot 16p. Thyc hién
nguyén 1y che gidu thong tin, trong mot 16p dit liéu cé thé t6 chirc
thanh hai viing: ving s¢ hitu riéng, chi danh riéng cho nhitng d6i
twong trong cung 16p va ving dung chung, cho phép nhitng dbi
tuong trong cac 16p co quan hé voéi nhau dugc quyén sir dung. Cac
ham (nhiéu sach con goi 14 thu tuc, dich vu, phuong thirc) c6 thé
dung chung cho mot s6 dbi twong. Qua trinh xac dinh cdc ham mo ta
dbi tugng (con duge goi 1a ham thanh phan cua 16p) duge thyc hién
nhu sau:

1. Néu mot ham chi can thiét cho mot dbi tuong thi ham nay chi
hoat dong trong doi tuong yéu cau.

2. Néu c¢6 hai hodac nhiéu hon doi tugng can yéu cau vé mdt ham
thi can phai xac dinh vung hoat dong riéng ctia ham trong cac doi
tuong do.

3. Néu c6 mot ham can nhiéu hon mot kiéu ddi twong (lién quan
dén hai hodc nhiéu hon cac 16p d6i twong) thi ham d6 khong phai 1a
mot ham ¢ két, do vay can phai phan tach dich vu do6 ra thanh cac
ham min hon.

Bang cach d6 chung ta xay dung dugc danh sach cac ham moé ta
hanh vi cta cac dbi tugng. Dong thoi chung ta cing loai bo duge
nhitng du thira, nhitng thanh phan phu khong can thiét trong cau triic
va trong cac dbi tuong.

Sw phu thudc giita cac lop

Muc tiéu cia thiét ke 14 xay dung cau tric phan cip cho h¢ thong.
Do viy, nhiém vu tiép theo cua ching ta la xac dinh mbi quan hé
gita cac 10p d6i tugng ciu thanh hé thong. Lép 1a tap hop cac dbi
tuong cd chung mot s6 thudc tinh, mot sb ham vira du dé phan biét

voi nhitng 16p khac. Ddi tuong 1a thé hién cua 16p. Trong thiét ké,
khai niém 16p doi twgng va ddi twong 1a hiu nhu khong phan biét,
cac 16p biéu dién cho cac dbi twong trong khong gian 101 giai. bé
xdy dung duoc md hinh kién triic cho hé théng phian mém, chung ta
can phan biét ba loai quan h¢ quan trong gitra cac 16p:

- Quan h¢ ké thira
- Quan hé¢ thanh phan
- Quan hé vé sir dung

Quan hé ké thira: Trong thyc té, co nhiéu 16p cé nhirng thudc tinh,
ham giéng nhau khong nhiing chi trong ciing mot hé thong ma co thé
& nhiéu hé thong khac nhau. Mot trong nhitng muc tiéu quan trong
ctia phuong phap hudng dbi tugng 1a xay dung cac 16p dbi tuong co
kha ning str dung cho nhiéu ing dung khac nhau trén co so khai thac
triét dé nguyén 1y ké thira. Quan hé ké thira giira cac 16p 1a su giéng
nhau trong céac 16p ddi twong va kha ning st dung mot sé dic tinh ké
thira tir nhitng 16p trudc. Mot 1op co thé sir dung lai mdt s6 thudc
tinh, ham ctia mot hay nhiéu 16p da duoc dinh nghia trudc. Lép duoc
dinh nghia trudc ¢ nhirng tinh chit chung dé cho nhiing 16p khéc c6
thé ké thira duoc goi 1a 16p co sé va 16p ké thira 16p co s& duoc goi
13 16p dan xuit (hodc 1a 16p con).

Lép dan xuat ké thira mot s hodc tt ca cac dic tinh ciia mot hay
nhiéu 16p co sd. Mot 16p co6 thé ké thira cac tinh chit cta nhiéu 16p &
nhiéu muc khac nhau va duogc bd sung thém mdt s6 dic tinh riéng.
C6 ndm loai ké thira: ké thira don, ké thira boi, ké thira da muc, ké
thira phan cap, ké thira phirc hop. Trong quan hé ké thira, chi nhitng
thudc tinh, ham dugc khai bdo st dung chung maéi duge quyén ké
thtra. , 597

Vi du: Trong h¢ thong quan ly cac loai chim, 16p co s¢ dau tien
chiing ta c6 thé xay dung 1a 16p CAC_LOAI_CHIM c6 thudc tinh,
chirc nang chung nhat nhu ¢6 16ng, dé ching. Trong s cac loai chim
thi ching ta ca thé phan lam hai loai: loai chin khong bay duoc va
loai chim biét bay. Hai 16p CHIM BIET BAY va
CHIM_KHONG BIET BAY ké thira tir 16p CAC_LOAI_CHIM
nghia 1 cac dic tinh: c6 16ng va dé ching khong can phai mé ta
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vé kha ning biét bay hoic khong biét bay cua cac loai chim. Tiép tuc
phan tich 16p CHIM_KHONG BIET BAY, gia st gom hai 16p
CANH_CUT va KIWI con 16p CHIM BIET BAY gom cac 16p
CHIM_CO_DO, CHIM_NHAN v.v... Trén co s¢ xac dinh quan h¢
ké thira cac loai chim chiing ta ¢6 c4u triic nhu trong hinh 2-1.

CAC_LOAI_CHIM
- Colong

- Pé tring

CAC_LOAI_CHIM CHIM_KHONG_BIET_BAY

- Long canh phit trién - Long canh khong phat trién

CHIM_CO D CHIM_NHAN CHIM_CANH_CUT KIWI

Hinh 2-1. Quan hé ké thira
Quan hé thanh phan: Di tugng cua 16p niy ciing 1a phén tir ciia
16p khac.
Vi du: Trong hé thong quan ly can bd khoa hoc cia mot co quan
thi mot can bo nir tré s¢ la thé hién cua LOP_CAN_BO_TRE va
cling la thanh phan ctua l6p CAN_BO_NU.

Quan hé vé sir dung: Kha nang su dung cua mot 16p dé doc, xur ly
cac doi tugng cua nhirng 16p khac.

Vi du: Mot 16p A c6 thé st dung cac 16p B va C theo cac cach

nhu sau:
- A doc cac phan tir cia B
- A goi tdi cac phan tir cia C
- A tao ra B bang cac sir dung toan tir new

Moi quan hé cua cac 16p dong vai tro quan trong trong thiét ké
chuong trinh sau nay.

Té chivc phén cdp cdc l6p (theo nghuyén Iy tong quét hoa)

0 trén chung ta da nghién ctru mdi quan hé ma chu yéu 1a quan h¢
ké thira cua cac 16p d6i tuong. ¢ day chung ta dwa vao nhirng mdi
quan h¢ do dé xay dung cau trac phan cdp trén nguyén tic sir dung
lai t6i da cac thudc tinh va ham cta nhitng 16p di duogc thiét ké
trudec.

Tb chirc phan cép cac 16p 1a tap trung phan tich timg nhom 16p co
lién quan dé xac dinh duoc nhitng thudc tinh, ham chung nhét caa ca
nhom va sau d6 két hop chung lai dé tao ra 16p méi. Lép méi duogc
g0i 1a 16p triru tuong va ciing 13 16p co sé dé cho cac 16p trong ciing
nhom ké thira. Lop triru twong c6 thé c6 hodc khong co thé hién la
dbi tuong trong khong gian bai toan. N6 dugc tao ra thuan tuy bing
cach gop nhirng thudc tinh chung lai & nhiéu marc triru twong khac
nhau cho dén khi cam thdy chic chin khéng con mét 16p nao méi
duoc tao ra nira.

Vi du: Sau khi phan tich k¥ bai toan quan 1y nhan sy ciia mot xi
nghiép chung ta c6 dugc cac 16p ddi twong: CAN_ BO_QUAN_LY,
NHAN_VIEN_PHUC_VU,CONG_NHAN,CAN_BO_TRUNG_CA
P, KY_SU, TREN_DAI_HOC.

& muc tha nhat ching ta thay hai 16p : CAN_ BO_QUAN _ LY,
NHAN_VIEN PHUC VU, c¢6 thé gop nhirng dac tinh chung ve
nhitng thudc tinh, chirc ning lién quan dén cong viéc phuc vy, quin
ly xi nghiép dé tao ra mot 16p moi la CAN_BO_GIAN_TIEP. Tuong
tu hai 16p CONG_NHAN, CAN_BO_TRUNG_CAP c6 nhiing © 599
tinh, chirc ndng chung 1a tham gia tryc tiép san xuat ra sin pham cua
xi nghiép vi vdy co6 thé gop chung lai dé tao ra lop mdi
TRUC_TIEP_SAN_XUAT. Nhiing can by thudéc lop
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phat trién san xudt nén co6 thé gop lai thanh  16p

CAN_BO NGHIEN CUU. Céac méi quan hé d6 duoc thé hién nhu

Sau:

CAN BO OUAN LY |
CAN BO GIAN TIEP }—

%| NHAN VIEN PHUC VU |

CONG NHAN |
TRUC TIEP SAN SUAT }—

é| CAN BO TRUNG CAP |

—>| KY SU |
CAN BO NGHIEN CUU (—
—> TREN DAI HOC
Cac 16p méi dugc xay dung: CAN BO GIAN_TIEP,

TRUC TIEP_SAN XUAT, CAN BO NGHIEN CUU lai c6 nhitng
thudc tinh chung 1a cdn bo, nhan vién trong cung mdt xi nghi¢p nén
c6 thé gop nhitng dic tinh chung lai dé tao ra mot 16p triru tugng méi
la NHAN_VIEN. Nhiing gi d@ m6 ta trong cac 16p co s¢ thi khdng
can néu lai trong cac 16p dan xuat. Sau khi phan tich k¥ m01 quan h¢
gilta cac d6i tuong dé thiét ké 16p, ching ta s& dugc ciu triic phan
cap cac 16p cua hé thdng quan 1y nhan sy nhu sau (theo nguyén ly
téng quat hod).

NHAN VIEN

CAN BO TRUC_TIEP CAN BO

GIAN TIEP _ SAN_XUAT NGHIEN CUU

v - v v | v
CAN BO NHAN VIEN CAN_BO NHAN VIEN
QUAN LY PHUC VU QUAN_LY _PHUC_VU

Hinh 2-2. Ciu tric phan cip cac 16p (dang cdy)

CAu trac ma chung ta thu dugce ¢ hinh 2-2 ¢6 dang ciu trac cay.
Tuy nhién trong thuc té c6 nhiéu hé thong trong d6 cac 16p triru
tuong ¢ muc cudi khong co nhiing ddc tinh chung dé gop tao thanh
mot 16p méi. Khi d6 chung ta c6 mot dang cdu trac phan cip dang
rimg (c6 nhiéu hon mét nut gdc) nhu hinh 2-3.

v v
/ | |
A v \
Hinh 2-3. Ciu truc phan cip dang rimg cay
Thiét ké cdc l6p

Trong budc phan tich, chiing ta da x4c dinh dugc cac 16p vdi cac
thudc tinh va tap t6i thiéu cac ham chinh thuc hién trén cac thugc
tinh mo ta ddi tuong cua 16p do. Pé xay dung duoc thiét ké tong thé
cho hé thdng, ching ta cin xem xét cac 1op 6 muc do chi tiét, bd
sung thém nhiing thudc tinh, ham can thiét cho cac 16p dbi tuong.
Ngoai nhirng ham thé hién dic tinh co ban cua ddi tuong trong mot
16p, chiing ta can bd sung cac ham phuc vy sau:

1. Nhitng ham quan 1y 16p trd 161 cho céc céu hoi sau:

+ Mot di tugng duoc tao 1ap nhu thé nao? 601



Slme ﬁlDfd a go%ﬁ)lh y%nr%gus ﬁred \(,ersmn http://www.simpopdf.com

2. Nhitng ham thuc hién cai dat 16p
+ Nhitng phép toan nao duoc thuc hién trén dir liéu kiéu 16p?
3. Nhitng ham truy nhap vao l6p
+ Lam thé nao chung ta nhan dugc thong tin vé cac bién ndi bo
cua mot 1op.

4. Ham xir ly 16i

+ Lam thé nao xur 1y dugc cac 16i xuat hién khi thao tac véi cac
doi tuong.

Dé thiét ké cac 16p chung ta can phai biét 1d cach thic trao doi
thong tin gitta cac doi tugng, cdc moi quan h¢ vé ké thira, quan hé
thanh phan va quan hé vé st dung lai trong céc lop. Chung ta phai
tra 101 dugc nhirng cau hoi:

1. Céc loai diéu khién truy nhap can thiét cho cac 16p co s6?

2. Nhitng ham nao la nhiing ham a0? Ham 4o la nhtrng ham c6
cung tén trong 16p co s& va 16p dan xuit, s& duoc phan biét trong qua
trinh thuc hién boi ting d6i tuong cu thé.

3. Nhitng thu vién cac 10p nao dugc sir dung dé thiét ké 16p.

Ket qua thiét ké 16p s& anh huong rat 16p dén chat lurong phan
mém. Vi vay khi thiét ké 16p chung ta can cht y nhitng van dé sau:

1. Céc 16p chi trao d6i véi nhau thong qua cic ham.

2. Mét dbi tuong cua mot 16p khong dugc giri thong bao truc tiép
cho doi tugng cuia 16p khac.

3. Ham dugc khai bao 1a chung (public) chi khi né duge sur dung
chung cho nhiéu doi tugng ciia mot 16p.

4. M6i ham lam nlgiémyu truy nhap hodc lam thay dbi mot sb dir
liéu cta 16p ma no bicu dien.

5. Su phu thudc ctia mot 16p vao cac 16p khac cang it cang tdt.

6. Tuong tac gitra cac 16p phai [udn ludn twdng minh.

7. L6p din xudt 1a mot trudng hop cia 16p co sd, duoc bd sung

thém mot s6 dic tinh riéng dé mo ta chi tiét hon vé 16p con cua 16p
CO SO.

8. L6p trén cung cua cdu tric phan cip biéu dién md hinh khai
niém triru tugng cua hé thong.

Thong thuong khi thiét ké cac 16p, ham va chwong trinh chinh,
chung ta nén str dung ngdn ngtr 1ap trinh s€ dugc chon dé cai dat (tot
nhat 1a chon ngdn ngir 1dp trinh hudéng doi tugng nhu C++) dé mo ta.

Thiét ké ham thanh phén

Pén giai doan nay chung ta da xay dung duoc:

1. Céc ddi twong va 16p

2. Céc thanh phan dir liéu

3. Giao dién giita cac d6i tuong
4. Sy phu thudc cua céc lop

5. Cau tric phan cip cac 16p

Bay gio 1a luc chang ta cAn xem xét dén viée thiét ké cac ham
thanh phan, nhitng phép toan thuc hién trén cac dit liéu cua dbi
twong. Cac ham nay ciing gidng nhu cac ham trong ngdn ngit lap
trinh C vi vAy ching ta c6 thé st dung k¥ thuat phan ra chic ning
trén-xudng (top-down) dé thiét ké chung.

Vi du: Mot ddi twong c6 hai ham thanh phan F1, F2 tac dong 1én
vang dir liéu DL, trong d6 F2 lai c¢6 thé phan tich thanh cac khéi
chirc ndng nhé hon nhu trong hinh 2-4.

DL
DL T

DL |
DL DL

DL ] |
DL

|
DL DL

Hinh 2.4. Thiét ké top-down cac ham thanh phan

603
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cau trac dé tao ra cdu trac phan cép vé chic ning cho nhitng ham
phirc tap. Nhiéu ngdn ngir 1ap trinh phd dung, nhu C, C++ da duoc
xdy dung dé hd tro cho phuong phap mo ta thiét ké va 1ap trinh c6
cau trac. Chung ta c6 thé cai dat cac don thé dugc cu thanh tir
nhitng ciu triic tuan tu, tuyén chon va vong lap. Co thé thiét ké cac
ham thanh phan theo phuong phap c6 cau truc. Két qua cua thiét ké
6 cau trac cho mot ham la mot cau trac c6 mot 16i vao va mot 16i ra
duogc t6 hop tir mot trong ba cdu tric co ban: cau triic tuan tu, tuyén
chon va vong 1ap.

Thiét ké chwong trinh chinh

Budc cudi cling trong khau thiét ké hé théng 1a xay dung chuong
trinh chinh, giong nhu chuong trinh main() trong ngoén ngir C++. H¢
thong duoc bat dau va két thuc tai chuong trinh chinh. Do vdy nhiém
vu cua chuong trinh chinh la:

1. Nhép dir li¢u tur nguoi str dung.

2. Tao ra cac ddi tuong theo dinh nghia cac 16p.

3. T6 chirc thuc hién trao d6i théng tin giita cac ddi tuong.

4. Luu trir két qua xur 1y hodc hién 1én man hinh, may in, thiét bi
ngoai vi theo yéu cau nguoi st dung.

Moi hoat dong, xur ly trong qua trinh thyc hién chuong trinh déu
1a két qua coa su trao doi, tuong tac gilta cac dbi twong. Vi vay
nhiém vu chu yeu cua thiét ké chuong trinh 1a xac dinh tht ty logic
cua qué trinh trao doi thong tin gitra cac doi tugng trong hé thong.

Chuong trinh chinh lién quan tryc tiép dén nguoi s dung. Vi vay
trong thiét ké chung ta cling can dé cap dén thiét ké giao dién than
thién v&i nguoi sir dung.

Thiét ké giao dign ngwoi mdy

Co nhiéu kiéu thiét ké giao dién da dugc tao ra nhdm phyc vu cho
ngudi su dung khai thac hé thong phan mém sao cho c¢6 hiéu qua

nhat. Mdi kiéu déu co nhiing dic tinh va kha ning khac nhau. Diéu
quan trong 14 thiét ké giao dién phai pht hop véi linh vuc tmg dung
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va nhirng cong vi€c cua nguoi str dung, nhirng nguoi tham gia tryc
tiép doi thoai v&i may tinh. Nhin chung, cac h¢ giao dién vdi nguoi
st dung déu can phai cé nhirng tinh chat sau:

+ Dé st dung: Giao dién than thién, dé st dung ngay ca voi
nhirng nguoi st dung khong c6 kinh nghiém.

+ D& hoc: Cac 1énh, thao tac hé thong duoc xay dung theo nhiing
qui dinh chung, dé tiép thu va d¢ nho.

+ Téc d6 thao tac nhanh, hop 1y: Cac budc thao tac, an nit trén
ban phim, con chudt nhanh gon, tién lgi cho nguoi st dung. Thoi
gian thyc hién va tra 101 trén may tinh nhanh va chinh xéc.

+ Pam bao an toan: Kiém soat dugc cac tinh hudng, nhitng thao
tac co tinh hay v6 y ciia nguoi st dung déu dugce xu ly tot.

D@ phat trién: Hé théng c6 tinh mo, ¢6 kha ning thay d6i, bd sung
theo yéu ciu cta ngudi sir dung.

Duéi day chang ta s& dé cap dén mot sb kiéu thiét ké giao dién:
dang hoi dap, thuc don va biéu twong. Ban doc ndo quan tam sau vé
thiét ké giao dién v6i nguoi str dung c6 thé tham khao cudn "Phin
tich, thiét ké va cai dat hé thong tin quan 1y, Vién Tin hoc".

Thiét ké giao dién ddi thogi: Viéc thiét ké d6i thoai bat dau biang
viéc chia cac chirc ning vé giao dién ctia hé thong thanh nhitng don
thé. Mbi don thé s& dam nhan ding mot chic ning cua hé thong. Vi
du, don thé nhap dir liéu chi 1am nhiém vy kiém soat dir liéu nhap
vao sao cho pht hop véi qui dinh ctia ngudi thiét. Bang ddi thoai
thudong bao gdm mot loat nhirng cau hoi, thong bao nhic vé nhiing
cong viéc cia hé théng can thuc hién. Thiét ké hoi dap phai bao quat
hét cac trudng hop, co day du chi thich, hudng dan tro giup ngudi
str dung. Céch thiét ké nay pht hop véi nhitng ngudi str dung it kinh
nghi¢m.

Thiét ké bang thurc don (Menu): Bang thyc don cho biét tat ca cac
cong viéc dé lya chon. Thong thudong bang thuc don nén td chirc
thanh cdu tric phan cp. Mdi muc trong bang thuc don chinh lai
duoc td chuc thanh bang thuc don con gém mot s6 muc dé Iya chon
va dugce thé hién & dang man hinh ctra s6 (Window).
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chirc ning cua hé thong trén man hinh. Mdi chirc ning duoc biéu
dién bang mot bicu tugng (hinh v& twong ting) sao cho dé nhé va de

hinh dung nht.
605
& trén ching ta dd néu tat ca cac budc cua qué trinh thice ne

hudng ’601 tugng. Phan con lai ciia chuong nay chung ta xay dung
thi€t k€ cho hai h¢: h¢ quan 1y két qua hoc tép cua hoc sinh va h¢
diéu khién hé thong diéu hoa nhiét do.

2.3. Vidu

2.3.1. Bai toan thir nhit: Thiét ké hé thong quan ly

Bai toan dat ra: Hiy xay dung chuong trinh chay trén may tinh dé
theo ddi két qua hoc tap cta sinh vién trong mot 16p, va tim kiém
theo két qua diém trung binh cic mén thi. Gido vién muén quan 1y
sinh vién thong qua: Ho va tén, cac diém thi: hoc ky 1, hoc ky 2, thi
cubi nam va diém trung binh qua cac ky thi ctia cac mon hoc.

Phén tich k¥ bai toan ¢ trén chung ta x4c dinh dugc hai d6i tuong
la: SINH_VIEN va MON_HOC. Tuong tng véi cac dbi tuong nay
trong thiét ké 1a cac 16p SINH_VIEN va MON_HOC. Vi ddi tuong
1a thé hién cua 16p, nén hai 16p SINH VIEN va MON HOC xéc
dinh hai loai ddi tuong co ban trong hé théng theo doi két qua hoc
t4p ma gido vién can phai phat trién.

Budce tiép theo trong thiét ké 1a mo ta chi tiét cac 16p dbi tuong va
mdi quan h¢ gitta chung. Theo yéu cdu ciia gido vién (nguoi sir
dung) thi mdi dbi tuong trong 16p SINH_VIEN dugc md ta bdi cac
thudc tinh: Ho_ten, Diem thi kyl, Diem thi ky2, Diem thi CN va
Diem TB; con MON_HOC cho biét danh sach cic doi tuong
SINH_VIEN theo mon hoc d6. M&i thanh phan dir lidu c6 mot kiéu
xac dinh va gid tri cac dir liéu thanh phan mo t4 trang thai cia dbi
tugng. Cubi cung ching ta co danh sach cac thudc tinh mé ta 16p
SINH_VIEN va MON_HOC nhu sau:

class SINH_VIEN
{// Danh sé&ch cac thugc tinh mo6 ta SINH_ VIEN

a. Ho_ten : string (kiéu xau ky tu)
b. Diem_thi_ky1 : float
c. Diem_thi_ky2 : float

606  d. Diem_thi_CN : float

e. Diem_TB : float

}
class MON_HOC

{// Danh sach cac thudc tinh mé ta MON_HOC
a. Mon_hoc : string // tén mon hoc

b. Danh_sach_SV :SINH_VIEN // Bang danh sach cac
// sinh vién theo hoc

c. Si_so : integer // SO hoc sinh trong 16p

}

Sau khi xéc dinh duoc céc’ ddi tuong, 16p va danh sach cac thu(:)c
tinh mo ta doi tugng, bu’('wc‘ ti€p theo 1a xac dinh qéc ham thanh phén
cua cac 16p. Ham thanh phan mo6 ta hanh vi ctia d6i tugng bao gom:

+ Truy nhap vao thanh phan dir liéu cta d6i tuong

+ Cho phép cap nhat, thay d6i dit liéu thanh phan

+ Kiém tra dit liéu theo nhiéu cach kha nhau

+ Hién céc thong tin dir li¢u 1én man hinh, thiét bi ngoai vi

Muc tiéu cia thiét ké 16p 1a tao ra cac 16p cho nhiéu tng dung
khac nhau nhung cung lién quan dén mot loai dir lidu. Ngu’0'1 thlet ké
cac l6p muon xdy dung céc class dap ung dugc moi nhu cau cua
nguoi 1ap trinh (khach hang). Quan hé gitta nguoi phat trién véi
nguot lap trinh, cling gibng nhu quan hé chu hang - khach hang, dan
dén truong hop 1a chi hang mong sao ¢6 ,nhleu ngudi str dung nhit,
nghia 1a 16p s€ dugc xdy dung voi mot s6 lugng 1on cac ham thanh
phan Nhung khach hang lai chi st dung nhitng ham nao lién quan
dén tng dung cta ho ma thoi. Do vay chung ta phai cb ging xay

dung dugc nhitng ham thanh phan co ban, dic trung nhat cho 16p
dang xét, sau d6 sir dung quan hé ké thira dé tao ra nhitng 16p méi
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Trong bai toan ciia chiing ta, cac ham thanh phan c6 thé 1a:
1. Cac ham thanh phan cua 16p SINH_VIEN

a. Ham khoi tao dbi twong sinh vién: SINH_VIEN()
b. Ham huy b6 ddi tuong sinh vién: ~SINH_VIENN
c. Ham doc tén sinh vién: DOC_TEM \,60 !
d. Ham gan tén ctia mot sinh vién: GAN_TEN()
e. Ham doc dir li¢u: DOC_DLY()
f. Ham tinh trung binh: T_BINH()
g. Ham hién két qua: DISPLAY()

2. Cac ham cua l6p MON_HOC
a. Ham khdi tao mon hoc: MON_HOC()
b. Ham huy bo dbi twong mon hoc: ~MON_HOC()
¢. Ham doc tén mon hoc: DOC_TEN()
d. Ham doc dtr liéu: DOC_DL()
e. Ham tinh trung binh: T_BINH()
f. Ham bo sung sinh vién vao 16p: THEM_SV()
g. Ham sdp xép sinh vién theo tén: SAP_XEP()
h. Ham tim kiém mét sinh vién: TIM()

Ham 1am nhiém vu khéi tao cac ddi tuong cua mot 16p thuong co
cung tén ciia 10p dbi tuong d6 va duoc goi 1a cdu tir, con ham huy bo
mot dbi tuong ciing cung tén nhung c6 ddu "~" dung trude duoc goi
1a huy tu. Hai ham nay s€ dugc goi thuce hién mot cach tu dong khi
can thiét. Ham cdu tir dwoc goi khi can dinh nghia, tao lap mot d6i
tugng, con ham huy tir dugc goi khi chuong trinh thoat ra khoi pham
vi ma ddi tuong d6 dugc dinh nghia. Mot 16p c¢6 thé c6 nhiéu ham
cau tir va ching duoc phan biét boi danh sach va kiéu cia cac tham
bién. Nhung chi ¢6 duy nhat mot ham huy tir cho mot 16p va 1a ham
khong c6 tham s6.
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2.3.2. Bai toan thir hai: Thiét ké hé thong diéu hoa nhiét do

Phét biéu bai toan: Mot toa nha c¢6 N phong, mdi phong c6 may
didu hoa, may cam nhiét va may diéu nhiét. Hay xay dung h¢ thong
phan mém diéu khién cac may diéu hoa nhiét do theo yéu cau ngudi
su dung.

eo cach tiép can truyén théng thi chiing ta nghi ngay dén viéc
uuug \,au triic mang mot chiéu dé Iuu trir nhiét d ma nguoi s dung
yéu cau, nhiét do va trang thai cua may diéu hoa hién tai trong cac
phong. Khi d6 hé thong di€u hoa nhiét d6 cac phong sé duoc thiét ké
dua theo thuat toan sau:

1. Lan luot xem xét cac phong I=1 . . N.

2. Néu nhiét do trong phong khac véi nhiét d6 yéu cau thi may
di€u hoa chuyén sang trang thai On (d6ng) néu n6 dang ¢ trang thai
Off (tat).

3. Nguoc lai néu nhiét do trong phong lam viéc da dat duoc nhu

nhiét do nguoi sir dung yéu cau thi may diéu hoa chuyén sang trang
thai Off néu n6 dang & trang thai On.

~Cach thir hai ching ta thyc hién thiét ké theo cach tiép can hudng
doi tuong. Nhi‘é:m vu trudc tién’cﬁa c}lﬁng ta 1a xac dinh cac doi
tuong thanh phan co s¢ ctiia hé thong diéu hoa nhiét d§. Phan tich bai
toan chung ta thay ¢ day co hai 16p doi tuong:
1. Béi twong PHONG
2. P6i tugng DIEU_HOA

Trong m(:)i‘ph(‘)ng: nhiét d6 hién thoi duoc xac dinh bdi ’méy diéu
nhiét. May di€u hoa c6 hai trang thai On (dong) va Off (tat). Trang
thai ctia mdy di€u hoa s€ thay doi tuy thudc vao thong bdo cua
PHONG: nhiét do trong phong c6 can phai thay doi hay khong.

Sag khi xac dinh ghrqc cac 16p, cac thude tin,h mo ta trang thai 01:1a
cac doi tugng va moi quan hé gilra hai 16p doi tuong chung ta can
xac dinh cac ham thanh phén cua ching.

Dbi v6i 16p PHONG chiing ta co:

1. Ham khéi tao ddi tuong: PHONG()
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3. Ham xac dinh nhiét 46 qua may cam nhiét: NHIET_KE()
4. Ham dit nhiét 6 yéu cau vao may diéu nhiét: T_YEU_CAU()
Déi véi 16p DIEU_HOA:
1. Ham khei tao d6i tuong: DIEU_HOA()
2. Ham xo04 bo ddi tugng: ~DIEU_HOA()
3. Ham xac dinh trang thai On, Off: DONG_MO()
4. Ham xéc dinh s phong dit may diéu hoa: PHONG_MZ 609
H¢ diéu khién hé thdng diéu hoa nhiét do cac phong khong nhét
thi€t phai co su tuong tng 1-1 gitra s6 phong va may di€u hoa nhu
di¢u kién ban dau bai toan dat ra. Trong truong hop can thay doi, vi
du nhu doi v6i hoi truong 16n thi can phai dat nhi€u may mdéi du
cong suat di€u hoa nhi¢t do hodc nhiéu phong dung chung mdt may.
Khi c6 sy thay d(f)i nhu trén thi thié't‘ ké theo cach ti’é'p can thtr nhat
phai thay do1 it nhi€u, chuong trinh gan nhu phai viét lai toan bo vi
ching ta da gia thiét rang moi phong c6 mot may di€u hoa. Nhung
cach ti€p can thr hai (thi€t ké hudng doi tugng) thi chi can stra doi ¢
nhiing d6i tuong lién quan. D¢ sira d61 hé thong theo yeéu cau thi ham
DONG_MO() cua doi tugng DIEU_HOA phai thi€t k¢ lai sao cho n6
co thé bat tat nhiéu hon mét may va ham T_YEU_CAU() cua cac
doi tuong PHONG dung chung mét DIEU HOA can duoc thiét ké
la,i sao cho xés: dinh dugc nhiét d§ binh quan cua cac Rh(‘)ng do, con
cau tric hé thong, md hinh tinh toan khong c6 gi thay doi.

2.3.3. Bai toan thir 3: Thiét ké hé thong khi twong thuy viin

Noi dung bai todn: HE théng gém nhiéu tram do sb liéu va thu
nhan thong tin dit liéu vé khi twong thuy van dé du bao thoi tiét. He¢
thong thu nhan dir liéu theo dinh ky, xtr ly dir liéu cuc bo va truyén
nhiing dir liéu, thong tin can thiét vé cho may tinh trung tam xu ly
tiép. Dir liéu ma hé thong tap hop bao gom: nhiét do khi quyén, long
dat; tdc do, hudng gio; ap suat va luu luong mura.

Mot trong nhitng uu diém ciia cach tiép can huéng ddi tuong la
c6 thé tién hanh thiét ké ngay khi chua c6 du tat ca cac dac ta yéu

cac yéu cau di néu. Bai toan mo ta ¢ trén chua cho biét vé tan sb thu
thap dit liéu ciing nhu cach xtr 1y dit liéu, nhung chiing ta co thé tién
hanh ngay xay dung thiét ké cho hé thong.

Trudc tién ching ta can xac dinh nhitng thanh phan co ban cta hé
thong, nghia 13 cac thuc thé s& twong Gmg véi khai niém d6i tuong
ctia hé thong phan mém ma ching ta can xdy dung. Noi chung, viéc
xac dinh cac ddi tuong dugc thyc hién theo cach lam min dan trong
A4 e thiét ké. Hé thong ma ching ta xdy dung & day 1a hé khi
610  huy van s& ¢ ca d6i tuong "ctng" 13an ddi twong "mém". i
tuong "ctng" khong phai 1a hoan toan may moc, thiét bi phan ciing
ma 1a nhitng thuc thé lién quan dén may moc, thiét bi. Nhirng d6i
twong nay duoc nhung vao hé thong phan mém dé diéu khién cac
phan ctng tuong tng. Nguoc lai, d6i twong "mém" 13 nhiing d6i
tuong chi tuong tac véi cac ddi tugng khac trong hé thdng, nghia 1a
gitip cac doi twong "ctng" trao doi thong tin v6i nhau. Phan tich k¥
bai toan chiing ta c6 thé xac dinh duoc cac ddi twong "cimg" nhu
sau:

+ Tram khi tugng thuy van

+ May do nhiét d6 khi quyén

+ M4y do nhiét d6 long dat

+ M4y do suc gio

+ May do hudng gié

+ May do ap suit khi quyén

+ May do luu lugng mua

+Pong ho (xac dinh thoi gian thu nhan dit liéu va truyén thong

bao)

+ Modem (truyén va nhan thdng bao tir may tinh trung tam)

Nhiém vy ciia timng d6i tuong duge mo ta nhu trong Bang 2.1.

Bdng 3.1. Xac dinh cong viéc cua cac doi tuong "cimg"

Doi twong Nhiém vu M3 ta cong viéc cu thé




Cirrmmne~ DN AMMAara~ A C .
OIIII[JU rour IVICIUC ala o | X = 1 .
Operate Khéi dong bang cach bam nut khéi dong may.
TRAM_KT thu nhén thong tin va 1am bao cao
Self_test Kiém tra lai cac két qua da thu nhan
Shut_down Bam nut dé dimg hoat dong ctia may
May DKH Evaluate Do nhiét d¢ khong khi
May DLD Evaluate Do nhiét o long dat
May DSG Evaluate Do suc gid
May DHG Evaluate Do huéng gio, tinh theo do do goc
May DLA Evaluate Do ap suit ctia khong khi
May DLM Evaluate Xac dinh lugng nuée mua ké tir Iic Reset lai
B Reset Dit lai may do, x04 cac thong sb cii
DONG_HO Time_now() Xac dinh thoi gian theo yeu‘ cau
Reset Dat lai thoi gian theo yéu cau 611
Modem Transmit Truyén théng bao cho may tinh trung tam
Receive Nhén thong bao tir may tinh trng tAm

Dé dé theo ddi, chung ta nén sir dung so d6 khdi dé mo ta thiét ké.
O trén ching ta da xac dinh 1a trong hé thong s€ c6 hai loai doi
tuong: cirng va mém. Nhitng doi tuong do s€ dugc mo ta nhu sau:

Object

Attr.

a) Pdi tuong clng

Object

Attr.

b) Pbi twong mém

Céc d6i twong "climg" ¢6 quan hé voi nhau trong hé thong nhu
trong hinh 2-6. D6i tuong TRAM_KT thu nhan céc thong tin tir cac
d6i tuong con 1a May DKH, May DLD, May DSG, May DHG,
May DKA, May DLM, DONG HO va Modem dé xt Iy so bo rdi
chuyén thong bio vé cho may tinh trung tam. Mot diéu ching ta can
lvu ¥ & day 1a nhitng d6i tuong "ctmg" khong thé trao doi thong tin
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tryc ti€p véi nhau ma phai thong qua cac doi tugng "mém".

Budc tiép theo 13 x4c dinh cac ddi tuong "mém". Dé 1am duoc
didu d6 ching ta can tim hiéu thém mot sd thong tin vé tan suat thu
nhan dit liéu va cach xur 1y dir liéu cua hé thong. Trong qua trinh tiép
xuc v6i nhitng chuyén gia, nhitng ngudi sir dung hé théng khi tuong
thuy van dé xac dinh bai toan, ching ta c6 thém nhitng mé ta nhu

sau:
6l2
Tram KT
Operate
Self test
Shut_down
] v ] v
May DKH May DKH May DKH May DKH
Evaluate Evaluate Evaluate Evaluate
] ] v v
May DKH May DKH May DKH May DKH
Evaluate Evaluate Evaluate Evaluate

Hinh 2-6. CAu trac phan cap ciia phan cimg
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thdp theo chu ky ting phit mét. Sau méi gio- (sau 60 lan nhin div
liéu) thi nhiét do, t6c dé gio, ap sudt sé dwoc xir ly dé tinh gia tri
trung binh, gid tri cwc dai, cwc tiéu va trong 1 gio d6, lwong mua
ciing dwoc ghi nhan. Cac huong gio duoc do theo do do goc a (a <
150) ciing sé dwoc ghi nhan. Tat cd nhitng thong sé dé sé duwoc tinh
todn so bg va dwege truyén vé mdy tinh trung tam dé xir 1y va du bdo
vé thoi tiét"

Phan tich mo ta bai toan chiing ta thdy c6 nhirng d6i tugng "mém"
sau:

+SUC_GIO Xac dinh tdc d6 cua gid

+H_GIO Xac dinh hudng gio

+ ND_KH Do nhiét do khong khi

+ND_LD Do nhiét d6 long dat 613
+ L _MUA bo luu luong nudec mua

+ A SUAT Do ép suit khi quyén

Nhirng di trong nay cung cap thong tin cho mot d6i tuwong lam
nhi¢m vu tong hop dit li¢u la:
+ TH_DL Tao ra cac ban ghi thong tin tir cac dbi tuong
con, kién tra, truyén va nhan thong bao.
Chtrc nang va nhi€ém vu cua cac ddi tuong trén dugc mo ta chi tiét
trong Bang 2-2.

I Xac dinh tdc d6 trung binh cia gio
Collect Ghi nhén cac hudng gio
H_GIO Variances Danh sach hudéng gi6 1on hon o
Mean Xac dinh d¢ do trung binh
Collect Ghi nhan nhiét do khong khi theo chu ky
DN KH Max Xac dinh gia tri cuc dai cua nhiét do
- Min Xéc dinh gié tri cuc tiéu ciia nhiét do
Mean Xac dinh gia tri trung binh cta nhiét do
DN_LD Collect Ghi nhan nhiét do cua long dat
Max Xac dinh gia tri cuc dai
Min Xac dinh gia tri cuc tiéu
Mean Xac dinh d¢ do trung binh
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L_MUA Collect Ghi nhan lugng nudec mua
Max Xac dinh gié tri cyc dai
Min Xac dinh gia tri cuc tiéu
Mean Xac dinh d¢ do trung binh
A_SUAT Collect Do do ap suét khong khi
Max Xac dinh gié tri cyc dai
Min Xac dinh gia tri cuc tiéu
Mean Xac dinh d¢ do trung binh

Bdng 2-2. M6 ta cong viéc cta cac doi tugng mém

Poi twong Thao tac M0 ta cong viéc

Create Tao lap DL dé du bao thoi tiét

TH DL Check Kiém tra tinh hop 1y ciia DL
Transmit Giri thong bao vé trung tam
Collect Ghi nhén téc d6 cua gio theo timg phit
Max Xac dinh toc d6 cuc dai cia gio

SUC_GIO _ S D

- Min Xac dinh toc d9 cuc ti€u cua gié

Mean

Nhiém vu tiép theo cua thiét ké hudng ddi twong 1a thiét ké cac
16p va xac dinh mbi quan hé giita ching. ¢ diy ching ta sir dung
C++ dé dic ta thiét ké cac 16p ddi tuong.

Trude tién ching ta xét 16p TH_DL. Lép nay lam nhiém vu tong
hop dir li€u, tao ra cac record dir li€¢u nhén tur cac dbi tuong con veé
nhi¢t dg, stic, hudng gid, luong nudc mua, ap suat khi quyén, kiém
tra tinh hop 1y ctia dit liéu, truyén va nhan thong bao tir trung tam.
Luu y rang, TH_DL khong can biét gi vé cach thu nhap dit lidu cta
cac d6i tugng con. Trong C++ chung ta md ta TH_DL nhu sau:

class TH_DL
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private:
.. // Khai bao cac bién Iuu trit nhiét do, strc gio
.. // hudng gib, ap suat, lwgng mua...
public:
void Create(void); / Tao 1ap cac record dir liu
void Check(void); // Kiém tra dit liéu
void Transmit(void); // Nhan va truyén dit liéu
}
Tuong tu, ching ta c6 thé xay dung cac 16p con SUC GIO,
H GIO, ND KH, ND LD, L MUA, A SUAT. Vidy, 16p ND _KH
c6 thé s& dugc mo ta nhu sau:
class ND_KH
{
private:
float t[60]; // Bang so liéu do nhiét d6 cta khong khi
. N . . 615
/I ghi dugc trong mot chu ky 1 gio
public:
float *Collect(); // Thu nhan dir liéu tir dbi twong "cimg"
float Max(); / Tinh gia tri cuc dai ciia nhiét d§ do duoc
float Min(); / Tinh gia tri cuc tiéu
float Mean(); / Tinh gia tri trung binh
}

SUC GIO H GIO ND KH
Collect Collect Collect
Max Variances Max
Min Mean Min
\—Mean — \—Mean
L MUA A SUAT
Collect Collect
Max Max
Min Min

Hinh 2-7. M6 ta quan hé cta cac 16p dbi tuong "mém"

616 €n chung ta da khéng dinh: cac doi tuong "cting" muén trao
do1 thong bao voi nhau phai sir dung cac giao dién 13 cac doi tuong

"mém". Dya vao cac chirc ‘nang, nhiém vy cua tung 16p dbi tuong va
nhiém vu chung cta hé thong chiing ta c6 thé dua ra thiét ké tong thé
cho hé théng khi tugng thuy van nhu sau:

Tram_KT

Cac lop SUC_GIO, H_GIO, ND_KH, ND_LD, L_MUA,
A SUAT cung cap dit li¢u cho l6p TH DL va quan h¢ gitra chiing

dugc mo ta nhu trong hinh 2-7.

(" THDL )

\_ Transmit /

Hinh 2-8.

Clu truc
hé théng
khi
twong
thuy van

Operate
Self test
Shut_down

Transmit
Receive

DONG_HO

Transmit

\__Mean /

Time_now
Reset
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(suc o) ( HGlo ND KH TH DL A SUAT
Collect Collect Collect Collect Collect
Max Variances Max Max Max
Min Mean Min Min Min
May DBSG May DHG May DKH May DLD May DKA
Evaluate Evaluate Evaluate Evaluate Evaluate

|
May PLM
Evaluate
Reset

§ 3. lap trinh huéng ddi twong
3.1. Giéi thi¢u

Véi 1ap trinh ¢ cdu trac, nhitng hé thong 16n, phirc hop, thi do
phuc tap ctuia chuong trinh s€ tang 1én, sy phu thudc cua n6 vao cac
kiéu dir liéu ma no xir 1y ciing ting theo. Cac kiéu dit liéu duge xtr 1y
trong nhiéu thil tuc bén trong chuong trinh c6 cau tric, va khi co sy
thay dbi trong kiéu dir liéu thi ciing phai thuc hién thay di & moi noi
ma dir liéu dé dugc su dung. Mot nhuoc diém nita cua lap trinh c6
cau tric 1a khi c6 nhiéu nguoi tham gia xay dung chuong trinh, mdi
nguoi duge giao viét mot sb ham riéng biét nhung lai c6 thé sir dung
chung dir liéu. Khi c¢6 nhu cau can thay doi dir li¢u s& anh hudng rat
16n dén cong viée cua nhiéu nguoi.

Lap trinh huéng dbi twong dua trén nén tang la cac d6i tugng. DPoi
tugng duoc xdy dung trén co s& gin cdu tric dit lidu véi cac phép
toan s& thé hién duoc dung cach ma ching ta suy nghi, bao quat vé

617

thé gi6i thyc. Chang han, 6 t6 co banh xe, di chuyén dugc va hudng
ctia n6 thay ddi duoc bang cach thay ddi tay l4i. Twong tu, cy 14 loai
thuc vat c6 than gb va 1a. Cay khong phai 14 6 t6 va nhiing gi thuc
hién dugc vdi 6 t6 s€ khong lam dugce vdi cay.

Lap trinh hudng d6i twong cho phép ching ta két hop nhiing tri
thirc bao quat vé cac qua trinh v&i nhitng khai niém triru tugng dugc
sit dung trong mdy tinh. Chuong trinh hudng d6i tuong xac dinh
chinh xac cac dic trung va hanh vi cua cac kiéu dir liéu, trong d6 co
thé tao ra nhirng dbi twong méi duoc xay dung tir nhitng khuon khd
¢6 sin hay to hop dé tao ra nhirng dic trung méi.

Trong chuong nay chung ta s€ gidi thiéu nhitng khai niém co ban
va cac budc can thyc hién trong 1ap trinh hudng dbi twong.

3.2. Lap trinh hwéng thi tuc (chirc nang)

Nhitng ngén ngit lap trinh bac cao truyén thong nhu COBOL,
FOTRAN, PASCAL, C v.v..., duoc goi chung 1a ngén ngir 1ap trinh
huong thu tuc. Theo céch tiép can hudng thu tuc thi mot h¢ théng
phﬁn mém dugce xem nhu 13 day cac cong viéc can thuc hién nhu doc
1 8 - tinh toan, xtr 1y, 1ap bao cao va in 4n két qua v.v... Mdi cong
vivw o € duge thuc hién boi mot s6 ham nhit dinh. Nhu vay trong
tdm cua cach tiép can ndy 1a cac ham chic ning. CAu trac cua
chuong trinh duoc xdy dung theo cach tiép cin huéng thu tuc c6
dang nhu hinh 3-1.

Chwong trinh
chinh

Ham 1 Ham 2 Ham 3

| |
v vV \

Ham 4 Ham 5 Ham 6

Ham 7 Ham 8 Ham 9
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Hinh 3-1. C4u truc ctia chuong trinh huéng thu tuc

Lap trinh hudng tha tuc (LTHTT) str dung ky thuat phan ra ham
chirc ning theo cach tiép cin top-down dé tao ra ciu triic phan cap.
Chuong trinh dugc xay dung theo cach tiép can hudng thu tuc thuc
chat 1a danh sach cac cau 1énh ma theo d6 mdy tinh can thuc hién.
Danh sach cac 1énh d6 duge to chirc thanh trng nhom theo don vi
cdu trac ¢l phap ctia ngdn ngir ddc ta hay ngdn ngit 1ap trinh va duoc
goi 1a ham (hay thu tuc). Pé mé ta cac hoat dong ctia cac ham, cac
dong diéu khién va dir liéu tir hoat dong nay sang hoat dong khac
ngudi ta thudng ding so d6 khoi.

Khi tap trung vao trong tam phat trién cac ham thi chung ta lai it
cha y dén dir lidu, nhitng cai ma cac ham su dung dé thuc hién cong
vi€c cua minh. Cai gi s€ xay ra (101 voi dir liu va gan dir liéu v0i cac
ham nhu the nao? cung nhiéu van dé khac can phai giai quyet khi
chang ta mudn xdy dung cac phuong phép thich hop dé phat trién hé
thng trong thé giéi thuc. Trong chuwong trinh c¢6 nhiéu ham, thuong
thi c6 nhiéu thanh phén dir liéu quan trong s& dugc khai bao tf)ng thé
(global) dé cho nhiéu ham c6 thé truy nhap, doc va lam thay doi gia
tri ctia bién tong thé. Mdi ham c6 thé c6 ving dit liéu riéng con goi
la dir liéu cuc bo (local). Mbi quan hé gitta dir liéu va ham -~~~

chuong trinh hudng tha tuc dugc mo ta trong hinh 3-2. 619
DI 1iéu DI 1liéu
chung chung

; ; '

Ham 1 Ham 2 Ham 3
DI 1iéu DI 1iéu DI 1iéu
riéng riéng riéng

Hinh 3-2. Quan hé di liéu va ham trong LTHTT

Nhiéu ham c6 thé truy nhap, sir dung dit liéu chung, lam thay doi
gid tri cia chung va vi vay rat kho kiém soat. Nhat 1a doi voi céac
chuong trinh 16n, phure tap thi van dé cang tré nén kho khan hon.

Khi ching ta mudn thay doi, bd sung cau tric dir liéu dung chung
cho mdt soO ham thi ching ta phai thay d61 hau nhu tat ca cac ham
lién quan dén dir li¢u do.

Ngoai nhitng tré ngai ma ching ta da néu ¢ trén thi mé hinh dugc
xay dung theo cach ti€p can hudng thu tuc khong mo ta duoc day du,
trung thyc hé thong trong thuc té. Boi vi cach dét trong tdm vao ham
la hudng to1 hoat dong s€ khong thuc sy tuong tng voi cac thuc thé
trong h¢ thong cua the gidi thyc.

Tom lai nhitng dédc tinh chinh cua 1ap trinh hudng thu tuc la:

+ Tap trung vao cong viéc can thuc hién (thuat toan).

+ Chuong trinh 16n dugce chia thanh cac ham nho hon.

+ Phan 16n cac ham sir dung dit liéu chung.

+ Dit liéu trong hé théng dugc chuyén dong tir ham nay sang ham
khéc.

+ Ham bién dbi dir liéu tir dang nay sang dang khéc.

+ Sir dung cach tiép can top-down trong thiét ké chuong trinh.
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3.3. Lap trinh hwéng ddi twong

Nhu ¢ cac phan truéc chung ta da néu, dé giai quyét duoc nhirng
van dé ton tai trong cong nghé phan mém thi chung ta can phai st
dung nhiing phuong phap, cong cu thich hop dé phat trién phan
mém. Trong cac muc §1 va §2 ching ta da dé cap dén phuong phap
phan tich, thlet ké hudng dbi tuong. Trong muc nay chiing ta tiép tuc
nghién ciru vé phuong phép lap trinh huéng ddi tuong.

Lap trinh huéng ddi tugng dit trong tdm vao dbi tuong, yéu td
quan trong trong qua trinh phat trién chuong trinh va n6 khong cho
phép dit liéu chuyén dong tu do trong hé thong. Dit liéu dugc gin
chat véi tirng ham thanh céc viung riéng ma cac ham do tac dong lén
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mot cach tuy tién. LTHDT cho phép chung ta phan tich ba1 toan
thanh tap cac thuc thé duoc goi 1a cac dbi tugng va sau d6 xay dung
cac dir liéu cing vdi cac ham xung quanh cac d6i tugng d6. To chirc
dir liéu va ham trong cac chuong trinh huéng ddi twong duge mo ta
nhu trong hinh 3-3.

Déi tuong A Déi tuong B
Dir liéu Dir liéu
Ham Ham
Déi tuong C
Dir liéu
_— Ham <

Hinh 3-3. T4 chirc dit liéu va ham trong chwong trinh HDT
Dit liéu caa mdt d6i tuong chi co thé duoc truy nhap bdi chinh
cac ham xac dinh trong ddi twong d6. Tuy nhién cac ham cua d6i
tuong nay co thé truy nhép toi cac ham cua dbi tugng khac, nghia 1a
cac d6i twong trao ddi voi nhau thong qua viée trao do6i thong béo.
Lap trinh hudng ddi tugng c6 nhitng dic tinh chu yéu sau:

1. Tap chung vao dir liéu thay cho cac ham.

2. Chwong trinh dugc chia thanh cac dbi tuong.

3. Céc ciu tric dit liéu duge thiét ké sao cho dic ta dugc cac ddi
tuong. 621

4. Cac ham xac dinh trén cac vung dir liéu cua doi tuong dugc
gan voi nhau trén cau trac dir licu do.

5. Dir liéu duoc bao boc, che giéu va khong cho phép cdc ham
ngoai lai truy nhap tu do.

6. Cac ddi tuong trao doi véi nhau thong qua céc ham.

7. Dit liéu va cac ham méi c6 thé dé dang bo sung vao do6i tugng
nao do6 khi can thiét.

Ién).

Lap trinh hudng dbi tuong 1a khai niém mai va duoc hiéu rat khac
nhau d6i v&i nhiéu nguoi. & day ching ta c6 thé hiéu 1ap trinh hudng
dbi twong 1a cach tiép can dé phan chia chuong trinh thanh cac don
thé (module) bang cach tao ra cac ving bd nhd cho ca dit liéu 1an
ham va chiing s& dugc sir dung nhu cac mau dé tao ra ban sao ting
don thé khi can thiét. P6i tugng ¢ day duoc xem nhu 13 ving phan
chia bd nhé trong may tinh dé luu tritu dir liéu va tap cac ham tac
dong trén dir liéu gin voi ching. Béi vi cac viing phan hoach by nhd
1a doc 1ap voi nhau nén cac ddi tuong co thé st dung boi nhiéu
chuong trinh khac nhau ma khong anh huéng 1an nhau.

Khai niém "hudng d6i twong" nhiéu nguoi hiéu rat khac nhau. Vi
vy, dé hiéu rd ban chat va co thé di dén théng nhat quan diém,
chiung ta cin phai nghién ciru k¥ nhitng khai niém co ban trong
LTHDT. Trong phan nay ching ta d& cap dén nhirng khai niém sau:

. Béi tuong

. Lop

. Trtru tugng hod dir li¢u
. K& thira

. Tuong tng bo1

. Lién két dong

N N D BN~

. Truyén thong bao
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Trong cac muc trude ching ta da néu cach xac dinh dbi tuong
trong qua trinh phan tich va thiét ké hudng d6i tuong. & day ching ta
tim hiéu chi tiét hon dé hiéu rd vai to cua dbi tugng trong cach tiép
can hudng ddi tugng noi chung va LTHDT néi riéng.

Dbi tuong 1a thuc thé dugc xac dinh trong thoi gian hé thong
huéng dbi tuong hoat dong. Nhu vay ddi tuong co thé biéu dién la
con ngudi, vat, hay mot bang dir liéu hodc bat ky mot hang thirc nao
d6 can xtr Iy trong chuong trinh. Dbi twong ciing c¢6 thé 1a cac dir
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danh sach, cac record v.v... Nhiém Vl_l cua LTHDT la phan tich bai
toan thanh cac dbi tuong va xac dinh dugc ban chat cua sy trao doi
thong tin gilta ching. Dbi tuong trong chuong trinh can phai dugc
chon sao cho no thé hién duge mot cach gan nhét so vaoi nhitng thuc
thé trong thé gidi thyc.

Khi chuong trinh thuc hién, cac ddi tuong s& trao ddi véi nhau
bang cach giri hay nhan thong bao. Vi du BAN DOC va
CHO MUON 1l hai dbi twong trong hé théng thu vién, déi tuong
BAN DOC c6 thé giri mot thong béo (bang phiéu yéu cau ching
han) cho d6i tugng CHO MUON yéu cau muon cubn "Lép trinh
hudng d6i tuong véi c++". Mdi ddi tuong co dir lidu va cac ham dé
xtr Iy dit liéu d6. Cac doi twong trao dbi voi nhau ma khong can biét
chi tiét vé dir liéu va cac thuat toan xtr 1y ciia ddi tuong khac. Dé trao
d6i duoc v6i nhau, mdi ddi tugng chi can biét kiéu thong bao ma né
nhan va kiéu thong bao ma né s& giri cho cac ddi tuong khac.

Cac 16p ddi twong

Nhu trén chung ta di xac dinh, d6i twong trong chuong trinh gdm
ca dir liéu va cac ham xu ly trén dir liéu do. Mat tap dir li€u va cac
ham ctia mot dbi tuong ¢ thé duoc xem nhu mot kiéu dir lidu duoc
dinh nghia boi ngudi st dung. Kiéu dir liéu ¢ day duoc goi 1a 16p
(class). Trong lap trinh, cac ddi twong 1a cac bién co kiéu class. Khi
mot 16p duoc dinh nghia, thi n6 co thé tao ra sb luong céc dbi tuong
tuy v cua 16p d6. Nhu vay, TOA, LE, BUOI, CAM Ila céac loai qua
trong 16p HOA QUA. Lép 1a kiéu duogc nguoi sir dung dinh nghia
va no ciing ¢ cac tinh chat nhu cac kiéu chuan integer, float trong
cac ngoén ngtr 1ap trinh. Tuong ty nhu kiéu dir licu d3 duoc 623
nghia trong chuong trinh, 1énh khai b4do

HOA_QUA TAO,;
s& tao ra ddi tuong TAO trong 16p HOA QUA.

Triru twgng hoa dir liéu va bao goi thong tin
Viéc dong gobi dit licu va cdc ham vao mot don vi cau truc (dugc

tin. Dt lidu duoc to chirc sao cho thé gidi bén ngoai (cac dbi twong &
16p khac) khong truy nhdp dugc vao ma chi cho phép cac ham trong
cung 16p hodc trong nhitng 16p c¢6 quan hé ké thira v&i nhau dugc
quyén truy nhap. Chinh cic ham thanh phan cua 16p s& dong vai trd
nhu la giao dién gitra dir liéu cua d6i tugng va phén con lai cua
chuong trinh. Nguyén tac bao goi dir liéu de ngan cam sy truy nhap
truc tiép trong 1ap trinh duoc goi 1a sy che gidu thong tin.

Triru tugng hoa 1a cach biéu dién nhitng ddc tinh va bo qua nhiing
chi tiét vun vit hodc nhitng giai thich. Dé xay dung cac 16p, chiing ta
phai st dung khai ni€ém triru tugng hoa. Vi du ching ta cé thé dinh
nghia mot 16p la danh sach cac thudc tinh triu twong nhu la kich
thude, hinh dang, mau va cac ham xac dinh trén cc thudc tinh nay
dé mo ta cac dbi tugng trong khong gian hinh hoc. Trong lap trinh,
16p str dung nhu kiéu dir lidu triru tuong.

K& thira

K¢é thira 1a qua trinh ma cac dbi tugng cua 10p nay duoc quyén sir
dung mot sb tinh chat cua cac d01 tuong cua 16p khac. Nguyén ly ké
thira hd tro cho viéc tao ra cdu triic phin cap cac lop. Vi du, mot
truong dai hoc dao tao sinh vién theo ba khdi: Xa hoi, Cong nghe, va
Khoa hoc co ban. Mdi khéi lai c¢6 cac khoa. Khdi cong nghé co cac
khoa: Co khi, Dién, May dan dung; con kh01 Khoa hoc co ban c6 cac
khoa: Toan, Ly, Hoa, Sinh. H¢ thong s& t6 chirc thanh céu tric phan
cap cac 16p ké nhau nhu sau:
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SINH VIEN

XA HOI CONG_NGHE CO_BAN
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CO_KHI DIEN MAY DD TOAN LYy HOA SIN

Hinh 3.4. C4u trtc phan cip cac 16p trong quan hé ké thira

Lop SINH_VIEN mo ta nhitng thu¢c tinh chung nhit cua sinh
vién tat ca cac khdi trong truong vi du nhu: Ho va tén, qué, tudi.
Nhimng dic tinh d6 duoc ké thura & trong cac 1op XA _HOI,
CONG_NGHE, CO _BAN. Céc 16p dan xuat d6 dugc bd sung thém
nhtrng thudc tinh, cac ham tuong ting mo ta cho sinh vién. Céac 16p
XA_HOI, CONG NGHE, CO BAN duoc bd sung thém nhitng
thudc tinh mdi dé phan biét gitta cac khdi voi nhau. Trong khéi
CO_BAN lai chia thanh nhiéu khoa nhu: TOAN, LY, HOA, SINH;
khdéi CONG NGHE chia thanh cac khoa: CO KHI, DIEN va
MAY _DD. Nhitng 16p sau ¢6 nhiing thudgc tinh mé ta cho sinh vién
cua tung khoa.

Trong LTHDT, khai niém ké thira kéo theo ¥ tudng str dung lai.
Nghia 13 tir mot 16p da duoc x4y dung chung ta c¢6 thé bd sung thém
mot sb tinh chit tao ra mot 16p méi ké thira 16p cii ma khong lam
thay d6i nhirng cai da co.

Khai niém ké thira duoc hiéu nhu co ché sao chép 4o khong don
di€u. Trong thuc té, moi viéc xay ra tya nhu nhitng 16p co sé déu
dugc sao vao trong 16p con (16p dan xuat) mic du diéu nay khong
duoc cai dat tuong minh (nén goi la sao chép 4o0) va vi¢c sao chép
chi thuc hién ddi véi nhitng thong tin chua dugc xac dinh trong céc
16p co s6 (sao chép khong don diéu). Do vy, co thé dién dat co ché
ké thira nhu sau:

1. Lép A ké thira 16p B sé& c6 (khong tudng minh) tét ca cac thude
tinh, ham da dugc x4c dinh trong B.

2.B6 sung thém rp@t s6 thudc tinh, ham dé mo ta duoc dang cac
hanh vi ciia nhitng do1 tugng ma 16p A quan ly. 625
Twong wrng boi

Mot khai niém quan trong nita trong LTHDT 1a khéi niém tuong
ung boi. Tuwong ung boi 1a kha nang cua mdt khai ni€ém (nhu cac

phép toan) co thé duoc xuit hién & nhiéu dang khac nhau. Vi du,
phép + co thé biéu dién cho phép "cong" cac sd nguyén (int), sé thuc
(float), s6 phirc (complex) hodc xau ky tu (string) v.v... Hanh vi cta
phép toan tuwong tmg bdi phu thude vao kiéu dir liéu ma nd sir dung
dé xir 1y. Hinh 3-5 cho chung ta thdy ham c6 tén 13 VE c6 thé st
dung dé v& cac hinh khac nhau phu thudc vao tham sé (dugc phan
biét boi s6 luong, kiéu ciia tham s6) khi goi dé thuc hién.

HINH_HOC
VE()
HINH_TRON DA_GIAC DUONG_THANG
VE(TRON) VE(DA_GIAC) VE(DUONG_TH
)

Hinh 3-5. Tuong tng boi ciia ham VE()

Ham VE() 1a ham tuong tmg bdi va n6 dugc xac dinh tuy theo
ngtr canh khi st dung.

Tuong tng bdi dong vai trd quan trong trong viéc tao ra cac ddi
tuwong c6 cau tric bén trong khac nhau nhung c6 kha ning cung dung
chung mot giao dién bén ngoai (nhu tén goi). Pidu nay c6 nghia 1a
mdt 16p tdng quat cac phép toan duoc dinh gnhia theo cing mot cach
gidng nhau. Tuong tng bdi 1 mé rong khai niém st dung lai trong
nguyén 1y ké thira.

Lién két dong

Lién két dong 1a dang lién két cac ham, thu tuc khi chuong trinh
thire hign céc 101 goi téi cac ham, thu tuc d6. Nhu vay trong lién két
626 101 dung ctia doan chuong trinh ung vdi thu tuc, ham s€ khong
dugc biét cho dén khi thuc hién 10 goi t6i thu tuc, ham d6. Lién két
dong lién quan chat ché téi twong tng boi va ké thira. Chung ta hiy
lvu ¥ ham VE() trong Hinh 4-5. Theo nguyén 1y ké thira thi moi d6i
tuong déu c6 thé sir dung ham nay dé v& hinh theo yéu ciu. Tuy
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tugng HINH_TRON, DA GIAC, DUONG THANG va vi vay ham
VE() s& dugc dinh nghia lai khi cac d6i tuong tuwong (mg dugc xac
dinh. Khi thyc hién, vi du nhu khi v& mot hinh tron, doan chuong
trinh (g véi ham VE() hinh tron duoc goi ra dé thyc hién.

Truyén thong bao

Chuong trinh hudng 601 tuong (duoc thiét ké va lap trinh theo
huéng dbi ‘tuong) bao gém mot tap cac ddi tuong va mdi quan hé
giita cac ddi twong voi nhau. Vi vdy, 1ap trinh trong ngén ngit hudng
dbi tuong bao gdm cac budc sau:

1. Tao ra cac 16p xac dinh cac dbi tuong va hanh vi cua chung.
2. Tao ra cac ddi twong theo dinh nghia cta cac 16p.
3. Xac dinh sy trao doi gitra cac doi tuong.

Cac d6i twong giri va nhan théng tin voi nhau gidng nhu con
ngudi trao d6i voi nhau. Chinh nguyén 1y trao ddi thong tin bang
cach truyén thong bao cho phép ching ta dé dang xay dung duogc hé
théng mo phong gan hon nhitng hé thong trong thé gidi thuc. Truyén
thong bao cho mot dbi tuong tuc la bao cho n6 phai thuc hién mot
viée gi d6. Cach tng xtr cua ddi twong s& dwgc mo ta & trong 1op
thong qua cac ham (hay con duoc goi la 16p dich vu).

Trong chuong trinh, théng béo giri dén cho mot ddi tugng chinh
la yéu cau thuc hién mot cong viéc cu thé, nghia 1a st dung nhitng
ham tuwong tng dé xir 1y dir liéu da duoc khai bao trong ddi tugng
do6. Vi vay, trong thong bao phai chi ra dugc ham can thuc hién trong
d6i twong nhan thong bao. Hon thé nita,théng bao truyén di phai xac
dinh tén ddi tugng, tén ham (thong bao) va thong tin truyén di. Vi
dy, 16p CONG_NHAN co6 thé hién 1a d01 tugng cu thé duoc dai dién
boi Ho_Ten nhan dugc thong bao can tinh lwong thong qua ham
TINH_LUONG da dugc xac dinh trong 16p CONG_NHAN. Thong
bao d6 s€ dugc xtr Iy nhu sau:

CONG_NHAN.TINH_LUONG (Ho_Ten)

4 4 627

Ddi tuong  Thong béo Théng tin
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Mdi @i tuong chi ton tai trong thdi gian nhét dinh. DJi tugng
duoc tao ra khi n6 dugc khai bao va s€ bi huy bd khi chuong trinh ra
khoi mién xac dinh cua d6i tugng d6. Su trao dbi thong tin chi co thé
thue hién trong thoi gian d6i tuong ton tai.

Cic wu diém ciia 1ap trinh hwéng doi twong

Nhu trén chung ta da phan tich, lap trinh huéng dbi tuong dem lai
mot s6 loi thé cho ca ngudi thiét ké 1an nguot 1ap trinh. Cach tiép
can hudng dm tugng gidi quyét dugc nhiéu van dé ton tai trong qua
trinh phat trién phan mém va tao ra duoc nhitng san pham phan meém
c¢6 chat lugng cao. Nhitng phuong phap ndy md ra mot trién ~vong to
16n cho nhitng ngudi lap trinh. Hy vong s& c¢6 nhiéu san phidm phan
mém tét hon, dap tmg duoc nhitng tinh chat vé san pham chét lwong
cao trong cong nghé phan mém va nhit 13 bao tri hé thdng it tén kém
hon. Nhitng wu diém chinh cia LTHDT la:

1. Thong qua nguyén 1y ké thira, chung ta c6 thé loai bo duoc
nhitng doan chuong trinh 13p lai, du thira trong qua trinh mo ta céc
16pp va mé rong kha nang str dung cac 16p da dugc xay dung.

2. Chuong trinh dugc xay dung tir nhitng don thé (d6i twong) trao
ddi voi nhau nén viéce thiét ké va 1ap trinh s& duoc thuc hién theo quy
trinh nhét dinh chtr khong phai dira vao kinh nghiém va k¥ thuét nhu
trudc. Piéu ndy dam bao rat ngin duoc thoi gian xay dung hé théng
va tang nang suit lao dong.

3. Nguyén ly gidu thong tin gifip ngudi lap trinh tao ra dugc
nhitng chuong trinh an toan khong bi thay bdi nhiing doan chuong
trinh khac.

4. C6 thé xay dung dugc anh xa céac dbi tuong cua bai toan vao
doi tuong cuia chuong trinh.

5. Cach tiép can thiét ké dat trong tam vao d6i tugng, giup chung
ta xay dung dugc mo hinh chi tiét va gan véi dang cai dat hon.

6. Nhirng hé thong hudéng ddi twong dé mé rong, nang cp thanh
nhitno h¢ 16n hon.

__{§ thuat truyén thong béo trong viéc trao doi thong tin giita cac
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tré nén don gian hon.

8. Co6 thé quan ly dugc do phic tap cua nhitng san phdm phan
mém.

Khong phai trong hé thong hudng dbi tuong nao ciing co tat ca
cac tinh chat néu trén. Kha nang c6 cac tinh chat d6 con phu thude
vao linh vyc ing dung cia dy an tin hoc va vao phuong phap thuc
hién ctiia nguoi phat trién phan mém.

3.4. Cac ngon ngir huwéng ddi twong

Lap trinh hudng déi tuong khong 1a dac guyén cua mdt ngoén ngir
nao dac biét. Clng gidong nhu 1ap trinh c6 cau tric, nhirng khai niém
trong 1ap trinh hudng doi tuong co thé cai dat trong nhitng ngdn ngir
1ap trinh nhu C hodc Pascal. Tuy nhién, d6i v6i nhitng chuong trinh
16m, phtrc hop thi van dé 1ap trinh s€ trd nén phuc tap, néu st dung
nhirng ngoén ngtr khong phai 1a ngdn ngtr hudng doi tugng thi phai
thuc hién nhi€u thod hi¢p. Nhirng ngdn nglr dugc thiét ké dac biét,
hd trg cho viéc md ta, cai dit cac khai niém cta phuong phap hudéng
dbi tuong duoc goi chung 13 ngdn ngir hudng ddi tu:ong

Dya vao kha nang dap ng cac khai niém vé huéng d6i tuong,
chung ta co6 thé chia ra lam hai loai:

1. Ngon ngit 1ap trinh dya trén ddi teong (object - based)

2. Ngon ngit 1ap trinh hudng ddi tuong (object - oriented)

Lap trinh dya tI’él’} dbi tuong la kiéu lap trinh hd tro chinh cho
viéc bao goi, che giau thong tin va dinh danh cac doi tuong. Lap
trinh dya trén doi tugng c6 nhitng dac tinh sau:

+ Bao géi dir lidu

+ Co ché che gidu va truy nhap dir liéu

+ Ty dong tao 1ap va xod bo céac dbi tuong

+ Phép toan tai boi

Ngon ngtr h(:)’trq cho kiéu lap trinh trén dugc goi 1a ngon ngir lap
trinh dya trén do1 tuong. Ngon ngir trong 16p nay khong ho tro cho
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dua trén dbi tuong.

Lap trinh hudng d6i twong 1 kiéu 1ap trinh dua trén dbi twong va
bo sung thém nhiéu cau trac dé cai dat nhirng quan h¢ vé k¢ thura va
lién két dong. Vi vay dac tinh cua LTHDT c6 thé viét mot cach ngan
gon nhu sau:

Céc dic tinh dua trén ddi tugng + ké thira + lién két dong.

Ngon ngit hd trg cho nhirng dic tinh trén duoc goi 1a ngdn ngit
LTHDT, vi du nhu C++, Smalltalk, Object Pascal hay Eiffel v.v...

Viéc chon mot ngdn ngir dé cai dat phan mém phu thudc nhiéu
vao cac dac tinh va yéu cau cua bai toan ing dung, vao kha nang st
dung lai cua nhitng chuong trinh da c6 va vao t6 chirc cia nhom
tham gia xay dung phan mém. Tuong tu nhu ngdn ngit 1ap trinh C,
C++ dang duoc st dung rong rai, va rat thanh cong trong viéc su
dung dé cai dat cac hé thong phan mém phurc tap.

3.5. Nhirng ing dung cia LTHDT

LTHDT la mét trong nhirng thuat ngir duoc nhic dén nhiéu nhat
hién nay trong cong nghé phan mém va nd duogc tng dung dé phat
trién phan mém trong nhiéu linh vuc khac nhau. Trong s6 do, c6 tng
dung quan trong va ndi tiéng nhat hién nay la linh vuc thiét ké giao
dién voi nguoi st dung, vi du nhu Windows. Hang tram hé thong véi
giao dién Windows da duoc phat trién dya trén ky thuat LTHDT.
Nhirng h¢ thong tin doanh nghiép trong thuc té rat phuc tap, chira
nhiéu d6i tuong voi cac thuge tinh va ham phuc tap. Dé giai quyét
nhitng hé thong phirc hop thé thi LTHDT la t6 ra kha hiéu qua. Tém
lai, nhitng linh vuc Grng dung cua k¥ thuat LTHDT bao gom:

+ Nhirng hé théng lam viéc theo thoi gian thuyec.

+ Trong linh vuc m6 hinh ho4 hodc md phong cac qua trinh.

+ Céc co so dir liéu hudng d6i tuong.

+ Nhitng h¢ siéu van ban, multimedia.

+ Linh vyec tri tué€ nhan tao va cac hé chuyén gia.

+ Lap trinh song song va mang no-ron.
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+ Nhitng h¢ CAM/CAM.

Vi nhiéu dac tinh phong phu cua LTHDT ndi riéng, cua phuong
phap phat trién hudng dbi tuong noi chung, chiung ta hy vong nén 631
cong nghiép phan mém s€ cal tién khong nhitng vé chat lugng ma
con gia ting nhanh vé s6 lugng trong tuong lai. K§ nghé hudng ddi
tuong s& lam thay doi cach suy nghi va cach thyc hién qua trinh phan
tich, thiét ké va cai dat cac hé thong, gop phan giai quyét nhitng van
dé ton tai trong cong nghé phan mém.



