Ldp Trinh Hwéng Béi Twong Véi C++

Loi noi dau
Lap trinh c4u tric 1a phuwong phap to chirc, phan chia chuong trinh thanh cac ham, thu tuc, ching

dugc dung dé xu ly dir liéu nhung lai tach roi cac cau trac dir liéu. Thong qua cac ngdn ngit Foxpro,
Pascal, C da s nhitng ngudi lam Tin hoc dd kha quen biét véi phuong phap 1ap trinh nay.

Lap trinh hudng ddi tugng dua trén viéc t6 chirc chuong trinh thanh cac 16p. Khac voi ham va
thu tyc, 16p la mot don vi bao gom ca dir liéu va cac phuong thire xur Iy. Vi vay 16p co thé mo ta cac
thuc thé mot cach chan thuc, day da ca phan dir liéu va yéu cau quan ly. Tu tudng 1ap trinh huéng
dbi tuong duoc ap dung cho hau hét cac ngdn ngir méi chay trén méi truong Windows nhu
Microsoft Access, Visual Basic, Visual C. Vi vy viéc nghién clru phuong phép 1ap trinh méi nay 1a
rat can thiét d6i v6i tit ca nhitng ngudi quan tim, yéu thich Tin hoc.

C ra doi nam 1973 v6i muc dich ban dau 13 dé viét hé diéu hanh Unix trén may tinh mini PDP.
Sau d6 C da duoc st dung rong rai trén nhiéu loai may tinh khac nhau va da tr¢ thanh mét ngon
ngir 1ap trinh cdu trac rit dugc wa chudng.

Dé dua C vao thé gidi huéng hudng déi tugng, nam 1980 nha khoa hoc nguoi My B. Stroustrup
da cho ra doi mot ngdn nglt C méi ¢ tén ban dau 1a “C c6 10p”, sau d6 dén nam 1983 thi goi la
C++. Ngon ngit C++ 1a mot sy phét trién manh mé ctia C. Trong C++ chang nhiing dua vao tat ca
céc khai niém, cong cu cua 1ap trinh huéng ddi twong ma con dua vao nhiéu kha nang méi mé cho
ham. Nhu vy C++ 1a mot ngon ngir lai cho phép to chirc chwong trinh theo cac 16p va cac ham. C6
thé n6i C++ da thiic ddy ngon ngit C von da rat thuyét phuc di vao thé gi6i 1ap trinh hudng ddi
tugng va C++ da tré thanh ngdn ngir hudng ddi twong ndi bat trong nhitng nam 90.

Cubn sach nay sé trinh béy mot cach h¢ théng cac khai niém cua 1ap trinh hudng d6i tugng duge
cai dat trong C++ nhur 16p, ddi tugng, su thira ké, tinh twong (mg bodi va cac kha ning méi trong xay
dung, su dung ham nhu: d6i tham chiéu, d6i mic dinh, ham trung tén, ham toan tir. C6 mot s6 van
dé con it duge biét dén nhu cach xay dung ham véi s6 ddi bat dinh trong C ciing s& dugc gidi thidu.
Céc chuong tir 1 dén 10 véi cach giai thich ti mi va v6i gan 100 chuong trinh minh hoa sé& cung cap
cho ban doc cac khai niém, phuong phap va kinh nghiém 1ap trinh huéng dbi tuong trén C++. Muc
luc cubi sach s& hé thong ngin gon phuwong phap phan tich, thiét ké va lap trinh hudéng d6i twong
trén binh di¢n chung.

Cubdn sach gdm 10 chwong va 6 phu luc

Chuong 1 huéng dan cach 1am viée v6i phan mém TC++ 3.0 dé thir nghiém céc chuong trinh,
trinh bay so lugc ve cac phuong phép 1ap trinh va gidi thi¢u mot s6 mo rong don gidn cua C++ .

Chuwong 2 trinh bay cic kha ning mdi trong viéc xay dung va sir dung ham trong C++ nhu bién
tham chi€u, doi c6 kiéu tham chi€u, doi c6 gid tri mac dinh, ham truc tuyén, ham trung tén, ham
toan tu.

Chuwong 3 no6i vé mot khai niém trung tAm cua lap trinh hudéng d6i tuong 1a 16p gdm: Pinh nghia

16p, khai bao céc blen mang dbi tuong (kiéu 16p), phuong thirc, ding con tro this trong phuong
thirc, pham vi truy xut cta cac thanh phan, cac phuong thirc toan tir.

Chuong 4 trinh bay cac van dé tao dung, sao chép, huy bo cac dbi tugng va cac van dé khac co
lién quan nhu: Ham tao, ham tao sao chép, ham huy, todn tr gan, cap phat by nhé cho doi tuong,
ham ban, 16p ban.

Chuong 5 trinh biy mot khai niém quan trong tao nén kha ning manh cta lap trinh huéng ddi
tugng trong vi€c phat trién, mo rong phan mém, dé 1a kha nang thira ké cia cac 16p.

Chuwong 6 trinh bay mot khai niém quan trong khac cho phép xtr 1y cac van dé khac nhau, cac
thuc thé khac nhau, céc thuat todn khac nhau theo cung mdt lugc d6 thong nhat, do 1a tinh tuwong
ung bdi va phuong thue d0. Cac cong cu nay cho phép dé dang t6 chuc chuong trinh quan 1y nhiéu
dang d6i tugng khéac nhau.
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Chuwong 7 noi vé viéc td chirc vao - ra trong C++. C++ dua vao mdt khai ni€ém madi goi 1a cac
dong tin (Stream). Céc thao tac vio - ra s& thuc hién trao doi dir liéu gitta bd nhé véi dong tin: Vao
la chuyén dir liéu tir dong nhap vao bd nhg, ra la chuyén dw liéu tr bd nhé 1€n dong xuat. Dé nhap
xuét dir liéu trén mot thiét bi cu thé ndo, ta chi can gin dong nhdp xuét voi thiét bj d6. Viée t6 chirc
vao ra theo cach nhu vay 1a rat khoa hoc va tién loi vi né ¢6 tinh doc lap thiét bi.

Chuong 8 trinh bay cac ham do hoa sir dung trong C va C++. Cac ham nay dugc sir dung rai rac
trong toan bd cudn sach dé xay dung cac dbi twong dd hoa.

Chuong 9 trinh bay cac ham truy xudt tryc tiép vao bd nhd ctia may tinh, trong d6 co bd nhé
man hinh. Cac ham nay s& dugc sir dung trong chuong 10 dé xay dung cac 16p menu va cira s6 .

Chuwong 10 gidi thi¢u 5 chuong trinh tuong dbi hoan chinh nham minh hoa thém kha ning va ky
thuat 1ap trinh hudéng doi tuong trén C++

Phu luc 1 trinh bay cac phép toan trong C++ va th tu wu cta ching.
Phu luc 2 li¢t ké mot danh sach céc tir khod cua C++.
Phu luc 3 trinh bay bang ma ASCII va ma quét cua cac ky tu.

Phu luc 4 trinh by mot van dé quan trong nhung con it dugc noi dén trong cac tai li¢u, do la
cach st dung con tro void dé xay dung cac ham vai sé dbi khong ¢b dinh gidng nhu cac ham printf
va scanf cua C.

Vi trong C++ vén sir dung cac ham cta C, nén trong phu luc 5 s& gidi thiéu tom tit hon 200 ham
dé ban doc tién viéc tra curu.

Cudi ctng, phu luc 6 trinh by mot cach ngan gon phuong phap phan tich, thiét ké va lap trinh
hudng doi tugng trén binh di¢n chung.

Khi viét chung t6i di hét strc ¢b ging dé cudn sach duoc hoan chinh, song chic chin khong tranh
khéi thiéu sot, vi vay rat mong nhan dugc su gop y cua doc gia.

Nhan dip ndy chiing t6i xin chan thanh cd&m on ctr nhan Nguyén Vin Phic da tan tinh gitp d&
trong viéc hi¢u dinh va bién tip cuon sach nay.

Tac gia
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Chuong 1
C++ va lap trinh hwéng déi twong
Trong chuong ndy trinh bay cac van dé sau:
- Céach sir dung phan mém TC++ 3.0
- Nhiing sira di can thiét mot chuong trinh C dé bién n6 thanh mét chuong trinh C++ (chay
duoc trong moi truong C++)
- Tém luge vé cac phwong phép 1ap trinh cau trac va 1ap trinh huéng dbi tuong

- Nhitng m¢ rong ctia C++ so voi C

Bai 1. Lam viéc véi TC++ 3.0
Cac vi du trong cudn sach nay sé viét va thyc hién trén moi truong TC++ 3.0. Bo cé‘i dat TC++

3.0 gdm 5 dia. Sau khi cai dat (gia st vao thu muc C:\TC) thi trong thu muc TC s€ gdm cac thu
muc con sau:

C:\TC\BGI chura cac t¢p dudi BGI va CHR

C:\TC\BIN chura cac tép chuong trinh (dudi EXE) nhu TC, TCC, TLIB, TLINK

C:\TC\INCLUDE chira céc tép tiéu dé dudi H

C:A\TC\LIB chtra cac t¢p duoi LIB, OBJ

Dé vao moi truong ctia TC++ chi can thyc hién tép chuong trinh TC trong thu muc C:\TC\BIN .
Két qua nhan dugc hé menu chinh caa TC++ v6i mau nén xanh gan giébng nhu hé menu quen thudc
cua TC (Turbo C). H¢ menu cua TC++ gom cac menu: File, Edit, Search, Run, Compile, Debug,
Project, Options, Window, Help.

Cach soan thao, bién dich va chay chuong trinh trong TC++ clingg gidng nhu trong TC, ngoai
trir diém sau: Tép chuong trinh trong hé soan thao cua TC++ c¢6 dudi mac dinh 1a CPP cling trong
TC thi tép chuong trinh luén c6 dudi C.

Trong OTC++ c6 thé thuc hién ca chuong trinh C va C++. bé thyuc hién 9h1mng trinh C can dung
duoi C dé dat tén cho t€p chuong trinh, dé thuc hién chuong trinh C++ can dung dudi CPP dé dat
tén cho tép chuong trinh.

Bai 2. C va C++

- C6 thé n6éi C++ 1a su mé rong (dang ké) ctia C. Diéu d6 c6 nghia 13 moi kha ning, moi khai
niém trong C déu dung duoc trong C++.

- Vi trong C++ sur dung gﬁn nhu toan bd cac khai ni¢m, dinh nghia, cac kiéu dix liéu, cac cAu tric
1énh, cac ham va cac cong cu khéac cua C, nén yéu cau bat budc doi véi cac doc gia C++ 1a phai bict
sir dung tuong doi thanh thao ngdén ngir C.

- Vi C++ 1a sy mé rong cua C, nén ban than mot chuong trinh C d6 1a chuong trinh C++ (chi can
thay dudi C bang du6i CPP). Tuy nhién Trinh bién dich TC++ yéu cau moi ham chuan dung trong
chuong trinh déu phai khai bdo nguyén mau bang mot cau Iénh #include, trong khi diéu nay khong
bat budc doi véi Trinh bién dich cua TC.

Trong C c6 thé ding mot ham chuan ma bé qua cau lénh #include dé khai bao nguyén mau cta
ham dugc dung. Bicu nay khong bao 161 khi bién dich, nhung c6 thé dan dén két qua sai khi chay
chuong trinh.

Vi du khi bién dich chuong trinh sau trong moéi truong C s€ khong gdp cédc dong canh bao
(Warning) va thong bao 106i (error). Nhung khi chay s€ nhan dugc két qua sai.

#include <stdio.h>

void main()
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{
float a,b,c,p,s;
printf("\nNhap a, b, ¢ ");
scanf("%f%f%f", &a, &b, &c);
p=(a+b+c)/2;
5= Sqri(p*(p-a) *(p-b) *(p-c));
printf("\nDien tich = %0.2f",s);
getch();
/
Néu bién dich chuong trinh nay trong TC++ s€ nhan duogc cac thong bao 161 sau:
Eror: Funtion ‘sqrt’ should have a prototype
Eror: Funtion ‘getch’ should have a prototype
Dé bién churong trinh trén thanh mot chuong trinh C++ can:
+ Dat tén chuong chuong véi dudi CPP
+ Thém 2 cau 1énh #include dé khai bdo nguyén mau cho cac ham sqrt, getch:
#include <math.h>

#include <conio.h>

Bai 3. Lap trinh céu tric va lip trinh hwéng d6i twong
3.1. Phwong phap lap trinh céu tric

- Tu tudng chinh cia lap trinh cu trac 1 t6 chic chuong trinh thanh cac chwong trinh con.
Trong PASCAL c6 2 ki€u chuong trinh con 1a thu tuc va ham. Trong C chi ¢6 mdt loai chuong
trinh con 1a ham.

Ham 1a mot don vi chuong trinh doc 1ap dung dé thuc hién mot phan viéc nao dé nhu: Nhap so
li¢u, in két qua hay thuc hién mdt s6 tinh toan. Ham can c6 doi va cac bién, mang cuc bo dung riéng
cho ham.

Vigc trao doi dir li¢u gitta cac ham thyc hién thong qua cac doi va cac bién toan bd.

Cac ngon ngir nhu C, PASCAL, FOXPRO la cac ngén ngir cho phep trién khai phuong phép lap
trinh cau tric.

Mot chuong trinh cau truc géom céac cau trac dir liéu (nhu bién, mang, ban ghi) va cac ham, tha
tuc.

Nhiém vu chinh cua viéc td chuc thiét ké chuong trinh cAu tric 1 to churc chuong trinh thanh céc
ham, thu tuc: Chuong trinh s€ bao gom céc ham, thu tuc nao.

Vi du xét yéu cau sau: Viét chuong trinh nhap toa do (x,y) cia mot day diém, sau d6 tim mot
cap diém cach xa nhau nhat.

Trén tu tuong cua lap trinh céu tric c6 thé to chirc chuong trinh nhu sau:
+ St dung 2 mang thuc toan bd x va 'y dé chira toa do d?ly diém
+ Xay dung 2 ham:

Ham nhapsl ding dé nhap toa d6 n diém, ham nay c6 mot d6i 1a bién nguyén n va dugc khai bao
nhu sau:

void nhapsl(int n);
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Ham do_dai dung dé tinh d6 dai doan thiang di qua 2 diém c6 chi s6 1a i va j , né duoc khai bao
nhu sau:

float do_dai(int i, int j);
Chuong trinh C cho bai toan trén duge 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[j],2)+pow([i]-v[j],2));
/
void nhapsl(int n)
{
inti;
for (i=1;i<=n;++i)
{
printf("\nNhap toa do x, y cua diem thu %d : "i);
scanf("%of Yof ", &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(l,2); imax=1;jmax=2;
for (i=1;i<=n-1;++i)
Sfor (j=i+1;j<=n;++j)
{
d=do_dai(ij),
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);
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getch();
/

3.2. Phwong phap lap trinh huéng doi twong

+ Khoi niém trung tdm cta lap trinh hudng dbi tuong la 16p (class). Co thé xem 16p la su két hop
cac thanh phan dit liéu va cac ham. Ciingg c6 thé xem 16p 13 sy mé rong cua ciu tric trong C
(struct) bang cach dua thém vao cac phuong thirc (method) hay ciing goi 13 ham thanh vién
(member function). Mot 16p dugc dinh nghia nhu sau:

Class Téen Lop

{
// Khai bdo cdc thanh phan dir liéu
// Khai bao cac phwong thirc
};
+ Cac phuong thirc co thé duoc viét (xay dung) bén trong hodc bén ngoai (phia dudi) phan dinh
nghia 16p. Céu tric (cach viét) phuong thirc trong ty nhu ham ngoai trir quy tac sau: Khi xdy dung

mét phuong thirc bén ngoai dinh nghia 16p thi trong dong dau tién can dung tén 16p va 2 dau : dat
trude tén phuong thire dé chi rior phuong thirc thude 16p nao (xem vi du bén dudi).

+ Str dung cac thanh phan dit lidu trong phuong thire: Vi phuong thire va cac thanh phan dir lidu
thugc cung mot 16p va vi phuong thirc duoc lap 1én cdt dé xtr 1y cac thanh phan dit liéu, nén trong
than ciia phuong thirc ¢6 quyén truy nhap dén cac thanh phan dir liéu (cua cung 16p).

+ Bién 16p: Sau khi dinh nghia mét 16p, c6 thé dung tén l6p dé khai bao cac bién kiéu 16p hay
cung goi la doi tugng. Moi doi tuong s€ co cac thanh phan dur liéu va cac phuong thire. Loi goi mot
phuong thirc can chira tén doi tugng d€ xac dinh phuong thirc thyc hién tir doi twong nao.

+ Mot chuong trinh hudng ddi trong s& bao gdm cac 16p ¢6 quan hé v6i nhau.

+ Viéc phan tich, thiét ké chuong trinh theo phuwong phap hudng dbi tuong nham thiét ké, xay
dung cac 16p.

+ Tir khai niém 16p nay sinh hang loat khai niém khac nhu: Thanh phan dir liéu, phuong thc,

pham vi, su déng goi, ham tao, ham huy, su thira ké, 16p co str, 16p dan xuét, twong ung boi,
phuong thirc 4o, ...

+ Uu diém cua viéc thiét ké huéng dbi tugng la tap trung xac dinh céc 16p dé mo ta cac thuc thé
ctia bai toan. Mdi 16p dua vao cac thanh phan dir liéu cua thuce thé va xay dung luén cac phuong
thire dé xtur 1y dir liéu. Nhu vay viéc thiét ké chuong trinh xuat phat tir cac ndi dung, cac van dé cua
bai toan.

+ Céac ngun ngit thudn tuy hudng ddi twong (nhu Smalltalk) chi hd tro cac khai niém vé 16p,
khong c6 cac khai niém ham.

+ C++ 1a ngdn ngit lai , n6 cho phép stir dung ca cac cong cu cua lop va ham.

Pé minh hoa céc khai niém vira néu vé 1ap trinh hudng ddi tugng ta trg lai xét bai todn tim do
dai 16n nhat di qua 2 di€m. Trong bai todn nay ta gdp mot thye thé 1a day diém. Cac thanh phan dir
li¢u cua 16p day di€ém gom:

- Bién nguyén n 1a s6 diém cua day

- Con tr6 x kiéu thyc tré dén ving nhd chira day hoanh do

- Con tro y kiéu thyc tro dén ving nhé chira day tung do
Céc phuong thirc can dua vao theo yéu cau bai toan gom:

- Nhéap toa do0 mat diém
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- Tinh d¢ dai doan thang di qua 2 diém

Duéi day 1a chuong trinh viét theo thiét ké hudng d6i tuong. Pé thyc hién chuong trinh ndy nhé
dat tén tép co6 duoi CPP. Xem chuong trinh ta thay thom mot diéu maéi trong C++ 1a:

Cac khai bao bién, mang c6 thé viét bat ky chd nao trong chwong trinh (tat nhién phai trudc 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[j],2)+pow([i]-y[j],2));
/
void nhapsl(void),
1
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();
int n,1,j,imax,jmax;
float d,dmax;
n=p.n;
dmax=p.do_dai(l,2); imax=1;jmax=2;
for (i=1;i<=n-1;++i)
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Jor (j=i+1;j<=n;++j)
{
d=p.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();
/

Bai 4. Mt s6 mé rong don gian ciia C++ so véi C
Trong muc nay trinh by mét s6 mo rong ciia C++ , tuy don gian, ngin gon nhung dem lai rat
nhiéu tién loi.
4.1. Viét cac dong ghi chi
Trong C++ van c6 thé viét cac dong ghi chu trong cac dau /* va */ nhu trong C. Cach nay cho

phop viét cac ghi chi trén nhidu dong hodc trén mot dong. Ngoai ra trong C++ ciing cho phdp viét
ghi cht trén mét dong sau 2 dau gach choo, v& du:

int x,y ; // Khai bao 2 bién thyc

4.2. Khai bao linh hoat
Trong C tit cé cac cAu 1énh khai béo bién, mang cuc bo phai dat tai dau khdi. Do vy nhiéu khi,
vi tri khai bdo va vi tri st dung cta bién kha xa nhau, gay kho khan trong viéc ki€ém soat chu’(yng
trinh. C++ d6 khac phuc nhuge diém nay bang cach cho phép cac 1énh khai bao bién, mang c6 thé
dat bat ky chd nao trong chuong trinh trude khi cac bién, mang dugc sir dung. Vi du chuong trinh
nhap mot day sb thuce roi sip xép theo tht ty ting dan co thé viét trong C++ nhu sau:
#include <stdio.h>
#include <conio.h>
#include <alloc.h>
void 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);
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scanf("%f" x+i),
/
for (i=1;i<=n-1;++i)
for (int j=i+1,;j<=n;++j)
if (x[i]>x[j])
{
float tg=x[i];
x[i]=x[j];
x[j]=tg:
/
printf("\nDay sau khi sap xep\n");
Sfor (i=1;i<=n;++i)
printf("%0.2f ", x[i]),
getch();
/

4.3. Toan tir ép kiéu
Toén tir nay duoc viét trong C nhu sau:
(Kiéu) biéu thirc
Trong C++ van c6 thé dung cach viét nay. Ngoai ra C++ cho phép viét mot cach khac tién loi
hon nhu sau:
Kiéu(biéu thirc)
Vi du chuong trinh ténh cung thirc
S=2/1 + 3/2+..+(n+1)/n
v6i n 12 mot s6 nguyén duong nhap tir ban phim, ¢ 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 co kiéu, ta sir dung tir khoa const dat truéc mot khai bao c6 khoi gan gia tri.

Sau day la mot s6 vi du.
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+ Hang nguyén:
const int maxsize = 1000;
int a[maxsize] ;
+ CAu trac hang:
typedef struct
{

intx,y,; // Toa do cua diém
int mau ; // Mé mau ciia diém
? DIEM ;
const DIEM d = {320, 240, 15);

Chuong trinh dudi day minh hoa cach dung hang ¢ kleu Chuong trinh tao mot c4u tric hang
(kiéu DIEM) muy ta diém giita man hinh d6 hoa v6i mau tring. Piém nay duoc hién thi trén man

hinh d6 hoa.
#include <stdio.h>
#include <conio.h>
#include <graphics.h>
#include <stdlib.h>
typedef struct
{
intx,y,
int mau,
} DIEM;
void main()
{
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();
/

Chu y:

a. C6 thé dung cac ham dé gan gia tri cho cac hang c6 kiéu (trong chuong trinh trén dung céc
ham getmax va getmaxy).

b. Moi cau Iénh nham thay dbi gia tri hang c6 kiéu déu bi béo 15i khi bién dich chuong trinh. Vé
du néu trong chuong trinh dua vao cau Iénh:
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gmh.x=200;
thi khi dich chuong trinh s& nhan dugc thong bao 16i nhu sau:

Cannot modify a const object

4.5. C4c kiéu char va int
Trong C mot hang ky tu duoc xem 1 nguyén do d6 né c6 kich thude 2 byte, vi du trong C:
sizeof(‘A’) = sizeof(int) = 2
Ciing trong C++ mot hang ky tu dugc xem 1a gia tri kiéu char va co kich thudc mot byte. Nhu
vay trong C++ thi:
sizeof(‘A’) = sizeof(char) =1

4.6. LAy dia chi cac phan tir mang thwe 2 chiéu
Trong Turbo C 2.0 khong cho phép dung phép & dé ly dia chi cac phan tir mang thuc 2 chiéu.
Vi vay khi nhap mot ma tréan thue (dung scanf) ta phai nhép qua mot bién trung gian sau d6 mdi gan
cho céc phan tr mang.
Trong TC ++ 3.0 cho phep liy dia chi cac phan tir mang thuc 2 chiéu, do d6 c6 thé ding scanf dé
nhép tryc tiép vao cac phan tir mang.
Chuong trinh C++ dudi day s€ minh hoa diéu nay. Chuong trinh nhap mot ma tran thuc cip mxn
va xoc dinh phan tir c6 gia tri 16n nhat.
#include <conio.h>
#include <stdio.h>
void main()
{
float a[20][20], smax,
int m,n,ij, imax, jmax,
clrser();
puts( "Cho biet so hang va so cot cua ma tran: ") ;
scanf("%d%d",&m,&n) ;
Sor (i=1;i<=m;++i)
for (=1j<=n;++))
{
printf("\na[%d] [%d]= "i,j);
scanf("%f" &a[i][j]); // Ldy dia chi phan tir mdng thwc
// 2 chiéu
/
smax = af[l][l]; imax=1; jmax=1;
Sor (i=1;i<=m;++i)
for (=1:j<=n;++j)
if (smax<ali][j])
{
smax = afil[j];
imax=i, jmax = j;

/
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puts( "\n\n Ma tran") ;
for (i=1;i<=m;++i)
for (j=1;j<=n;++j)
{
if G==1) puts("");
printf("%6. 11", a[il[j]);
/

puts( "\n\nPhan tu max:" ),

printf("\nco gia tri = %6.1f", smax),
printf("\nTai hang %d cot %d " ,imax, jmax) ;
getch();

Bai 5. Vao ra trong C++

5.1. Céc toan tir va phwong thirc xuit nhip

Dé in dir liéu ra man hinh va nhap di lidu tir ban phém , trong C++ van co thé dung cac ham
printf va scanf (nhu chi ra trong cac chuong trinh C++ ¢ cac muc trén).

Ngoai ra trong C++ ciing dung toan tir xuét:

cout << biéu thirc << ... << biéu thirc ;
dé dua gia tri cac biéu thtrc ra man hinh, dung todn tir nhap:
cin >> bién >> ... >> bién
dé nhap céc gia tri s6 (nguyén thyc) tir ban phim va gan cho cac bién.

Pé 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);

Chit § 1: Toan tir nhap cin >> s& dé lai ky tu chuyén dong “\n’ trong bd dém, ky tu nay co thé
lam tr6i phuong thure cin.get. Bé khac phuc tonh trang trén can dung phuong thure cin.ignore dé bd
qua mot ky tu chuyén dong nhu sau:

cin.ignore(1);
Chii y 2: Dé sir dung céc toan tir va phuong thirc noi trén can khai béo tép tiéu dé:
#include <iostream.h>

Chuong trinh sau minh hoa vi¢c st dung céc cung cu vao ra méi cua C++ dé nhap mot danh sach
n thi sinh. Dir li¢u moi thi sinh gom ho tén, cac di€m toan, 1y, hoa. Sau d6 in danh sach thi sinh theo
thtr ty gidm cuia tong diém.

#include <iostream.h>
#include <conio.h>
void main()

{

Struct

{
char ht[25];
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float t,[h,td;
Jts[50],tg;
int nij;
clrscr();

cout << " So thi sinh: " ;

cin >>n;
for (i=1;i<=n;++i)
{

cout << "\n Thi sinh " <<1i;
cout << "\n Ho ten: " ;
cin.ignore(1l);
cin.get(ts[i].ht,25) ;
cout << "Cac diem toan, ly, hoa: ";
cin >> tsfi].t >> ts[i].l >> ts[i].h ;
tsfi].td = ts[i].t + ts[i].l + ts[i].h ;
/
for (i=1;i<=n-1;++i)
Jor (j=i+1;j<=n;++j)
if (ts[i].td < ts[j].td )
{
tg=tsfi];
tsfi]=ts[j],
ts[j]=tg;
/

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

{

cout << "\n Ho ten: " << ts[i].ht;
cout << " Tong diem: " <<ts[i].td;

/
getch();
/

5.2. Dinh dang khi in ra man hinh

+ bé quy dinh s6 thyuc (float, double) dugc in ra c6 dung p chit s6 sau ddu chim thap phén, ta
st dung dong thoi cac ham sau:

setiosflags(ios::showpoint); // Bat co hiéu showpoint
setprecision(p);
Céc ham nay can dit trong toan tir xuit nhu sau:
cout << setiosflags(ios::showpoint) << setprecision(p) ;
Cau lénh trén s& c6 hiéu lyc d6i v6i tit ca cac toan tir xuat tiép theo cho dén khi gap mot cau lénh
dinh dang moi.
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+ DE quy dinh do rong t0i thiéu 1a w vi tri cho gi4 tri (nguyén, thuc, chudi) dugc in trong cac
toan tr xuat, ta dung ham
setw(w)

Ham nay qﬁn dat trong toan tir xyét V§1 no6 chi cé hi¢u lyc cho mot gia tri dugc in gén nhat. Cac
gia tri in ra ti€p theo s€ co6 do rong to1 thiéu mac dinh 1a 0. Nhu vay cau Iénh:

cout << setw(3) << “AB” << “CD”

S€ in ra 5 ky tu 1a: mot dau cach va 4 chit coi A, B, C va D.

Chii y: Mudn sir dung cac ham trén can dua vao ciu 1énh #include sau:

#include <iomanip.h>
Tr¢ lai chuong trinh trén ta thiy danh soch thd sinh in ra s& khong thang cot. Bé khac phuc diéu
nay can viét lai doan chuong trinh in nhu sau:
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,
cout << " Tong diem: " << setw(5)<< ts[i].td;
/
getch();

Chuong trinh dud¢i day 1a mot minh hoa khac vé viée §f1' dung céac toan tir nhap xuét va cach dinh
dang trong C++ . Chuong trinh nhap mét ma tran thyc cap mxn. Sau d6 in ma tran dudi dang bang
va tim mot phan tir 16n 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)
Jor (j=Lj<=n;++j)
{
cout << "g["<<i<<""<<j<<"[="0
cin >> alil[j] ;
/
smax = af[l][l]; imax=1; jmax=1;
Sor (i=1;i<=m;++i)
for (=1:j<=n;++j)
if (smax<afi][j])
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{
smax = afil[j];
imax=i; jmax = j;
/
cout << "\n\n Ma tran" ;
cout << setiosflags(ios::showpoint) << setprecision(1) ;
for (i=1;i<=m,;++i)
Jor (j=L;j<=n;++j)
{
if j==1) cout << '\n';
cout << setw(6) << afil[j];

/
cout << "\n\n" << "Phan tu max:" <<'\n';
cout << "co gia tri =" << setw(6) << smax;
cout << "\nTai hang " << imax << " cot " << jmax ;
getch();

Bai 6. Céu tric, hop va kiéu liét ké
6.1. Tén sau tir khoa struct dwoc xem nhw tén Kiéu ciu tric
Trong C++ mét kiéu céu trac ciingg dugc dinh nghia nhu C theo mau:
struct Tén_Kiéu_ct
{
// Khai bao cac thanh phan caa cau tric
}3
Sau d6 dé khai bao cac bién, mang ciu tric, trong C ding mau sau:
struct Tén kiéu_ct danh sach bién, mang cdu tric ;
Nhu vay trong C, tén viét sau tir khoa struct chua phai 1a tén kiéu va chua c6 thé dung dé khai
bao.
Trong C++ xem tén viét sau tir khoa struct 1a tén kiéu cdu triic va c6 thé dung né dé khai bao.
Nhu vay dé khai bao cac bién, mang cau triic trong C++ , ta c6 thé dung mau sau:
Tén kiéu ct danh sach bién, mang ciu trac ;
Vi du sau s& Dinh nghia kiéu cu tric TS (thi sinh) gdm céc thanh phén : ht (ho tén), sobd (s6
bao danh), dt (di€m toan), dI (diém ly), dh (di€m hod) va td (tong diém), sau dé khai bao bién cau
triic h va mang cau truc ts.

struct TS

{
char ht [25];
long sobd;
float dt, dl, dh, td;
} E
TS h, ts[1000] ;

6.2. Tén sau tir khoa union dwgc xem nhw tén kiéu hop
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Trong C++ mét kiéu hop (union) ciingg duoc dinh nghia nhu C theo mau:
union Tén_kiéu_hop

{
// Khai bao cic thanh phin ciia hop

}s
Sau d6 dé khai bao céac bién, mang kiéu hop , trong C dung mau sau:
union Tén_Kkiéu_hgp danh sich bién, mang kiéu hop ;
Nhu vay trong C, tén viét sau tir khod union chua phai 1 tén kiéu va chua c6 thé dung dé khai
bao.
Trong C++ xem tén viét sau tir khoa union 14 tén kiéu hop va c6 thé dung né dé khai bao. Nhu
vay dé khai bao cac bién, mang kiéu hop, trong C++ c6 thé dung mau sau:

Tén_kiéu hop danh sich bién, mang kiéu hop ;

6.3. Cac union khong tén
Trong C++ cho phép dung cac union khong tén dang:
union
{
// Khai bao cac thanh phan
}s
~ Khi do cac thanh phan (khai bao trong union) s€ dung chung mét vung nhé. Piéu nay cho phép
tiét kiém bd nhd va cho phép de dang tach cac byte cia mdt vung nho.
Vi du néu cac bién nguyén i, bién ky tur ch va bién thuc x khong dong thoi sir dung thi c6 thé
khai bao chung trong mdt union khong tén nhu sau:

union

{
inti;
char ch ;
float x ;
IE
Khi d6 céc bién i, ch va f st dung chung mot vung nhé 4 byte.
Xét vi du khac, dé tach cac byte ctia mot bién unsigned long ta dung union khong tén sau:
union
{
unsigned long u ;
unsigned char b[4] ;

2
Khi d6 néu gan
u=0xDDCCBBAA; // S6hé 16
thi :
b[0] = 0xAA
b[1] = 0xBB
b[2] = 0xCC
b[3] = 0xDD
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6.4. Kiéu liét ké (enum)

+ Clingg giong nhu cau truc va hop, tén viet sau tir khoa enum duoc xem la kiéu liét ké va co thé
dung dé khai bao, vi du:

enum MAU { xanh, do, tim, vang } ; // Dinh nghia kiéu MAU
MAU m, dsm[10] ; // Khai béo c4c bién, mang kiéu MAU

+ Cac gié tri kiéu liét ké (enum) 1a cac sb nguyén. Do d6 co thé thyc hién cac phép tinh trén cac
gia tri enum, c6 thé in cac gia tri enum, co thé gan gi 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 truc tiép mot gia tri nguyén cho mot bién enum ma phai ding phép ép kiéu, vi
du:

ml=2; //16i
ml = MAU(2); // dlng

Bai 7. Cép phat b nhé
7.1. Trong C++ co thé sir dung cac ham cap phat bo nhd dong cua C nhu: ham malloc dé cap phat
bo nhd, ham free dé giai phong bo nhd duoc cap phat.

7.2. Ngoai ra trong C++ cing dua thém toan tir new dé cap phat bo nhd va toan tir delete dé giai
phong bd nhé dugc cap phat boi new
7.3. Cach dung toan tir new dé cip phat by nhé nhwr sau:
+ Trude hét can khai bao mot con tré dé chira dia chi ving nhé s& duoc cap phat:
Kiéu *p;
& day Kiéu co thé la:
- cac kiéu dir liéu chuén cua C++ nhu int , long, float , double, char, ...
- cac kiéu do 1ap trinh vién dinh nghia nhu: méang, hop, cAu tric, 16p, ...
+ Sau d6 dung toan tir new theo mau:
p=new Kiéu; // Cap phat bo nhé cho mot bién (mot phan tir)
p =new Kiéu[n] ; //Cap phat bo nhé cho n phan tir
Vi du dé cap phat bo nhé cho mot bién thuc ta dung cau 1énh sau:
float *px = new float ;
Dé cip phat bd nhd cho 100 phan tir nguyén ta ding cac cau lénh:
int *pn =new int[100] ;
for (inti=0;i< 100; ++i)
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pnfi] = 20% ; // Gdn cho phan tir thir i
7.4. Hai cach kiém tra sy thanh cong ciia new
Khi dung cau 1énh:
Kiéu *p = new Kiéu[n] ;
hodc cau 1énh:
Kiéu *p = new Kiéu ;
dé cép phat bo nhé s& xuat hién mot trong 2 truong hop: thanh cong hoic khong thanh cong.
Néu thanh cung thi p s& chtra dia chi dau ving nhé duoc cap phat.
Néu khong thanh cung thi p=NULL.
Poan chuong trinh sau minh hoa cach kiém tra 18i cip phat bo nhd:
double *pd ;
intn;
cout << “\n Séphdn tw: "
cin >>n;
pd = new double[n] ;
if (pd==NULL)
{
cout << “ Loi cap phat b nho “
exit (0) ;
/
Céch thir 2 dé kiém tra sy thanh cong cua toan tir new la dung con tré ham:
_new_handler

dugc dinh nghia trong tép “new.h”. Khi gip 15i trong toan tir new (cap phat khong thanh cong)
thi chuong trinh st thuc hién mot ham nao d6 do con tr6 new handler tro toi. Cach dung con tro
nay nhu sau:

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

+ Gan tén ham nay cho con trd6 new_handler

Nhu vay ham kiém tra s& duoc goi mdi khi co 16i xéy ra trong toan tir new.

Poan chuong trinh kiém tra theo cach thir nhat c6 thé viét theo cach thir hai nhu sau:
void kiem_tra_new(void) // Lap ham kiém tra

{
cout << “ Léi cdp phdt bg nhé “
exit (0) ;
/
_new_handler = kiem_tra_new // Gan tén ham cho con tro
double *pd ;
intn;

cout << “\n Séphdn "
cin >>n;
pd = new double[n] ; // Khi xdy ra l6i sé goi ham kiém_tra_new
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Chii y: C6 thé dung 1énh gan dé gan tén ham xir I 16i cho con tré _new_handler nhu trong doan
chuong trinh trén, hodc dung ham:

set new_handler(Tén ham) ;

(xem cac chuong trinh minh hoa bén dudi)

7.5. Toan tir delete dung dé giai phéng ving nhé dwoc cip phat boi new
Cach dung nhu sau:
delete p; // p la con tré dung trong new
Vi du:
float *px ;
px = new float[2000] ; // Cép phdt b6 nhé cho 2000 phén tir thuc
// Sir dung bé nhé dwege cdp phat
delete px ; // giai phong bo nho

7.6. Hai chwong trinh minh hoa

Chuong trinh thir nht minh hoa cach dung new dé cap phat bo nhé chira n thi sinh. Mdi thi sinh
la mat céu tric gdbm céc truong ht (ho tén), sobd (sd bao danh) va td (téng diém). Chuong trinh s&
nhép n, cap phat bd nh¢ chura n thd sinh, klem tra 16i cAp phat bo nhé (dung cach 1), nhép n thé
sinh, sip xép thé sinh theo thir tu giam cua téng diém, in danh sach thi sinh sau khi sap xép, va cubi
cung 14 giai phong bo nhé d6 cip phat.

#include <iomanip.h>
#include <iostream.h>
#include <stdlib.h>
#include <conio.h>
struct TS
{

char ht[20];

long sobd;

float td;

},.

void main(void)
{
TS*ts ;
intn;
cout << "\n So thi sinhn= "
cin >>n;
ts = new TS/n+1];
if(ts==NULL)
{
cout << "\nLoi cap phat bo nho "
getch();
exit(0),
/
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for (int i=1;i<=n;++i)
{
cout <<"\nThi sinh thu " << i;
cout << "\nHo ten: " ;
cin.ignore(l) ;
cin.get(ts[i].ht,20),
cout << "So bao danh: " ;
cin >> tsfi].sobd ;
cout << "Tong diem: " ;
cin >> tsfi].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];
tsfi]=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();
}

Chuong trinh thtr hai minh hoa cach dung con tré new handler dé kiém tra sy thanh cong cia
toan tr new. Chuong trinh s€ cap phat by nhé cho mot mang con tré va s€ theo roi khi nao thi

khong du bd nhé dé cap phat.

#include <new.h>

#include <iostream.h>

#include <stdlib.h>
#include <conio.h>
int k;
void loi_bo_nho(void)
{
cout << "\nLoi bo nho khi cap phat bo nho cho q[" << k <<"]";
getch();
exit(0),
/

void main()
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{
double *q[100] ; long n;
clrser();
set_ new_handler(loi_bo _nho) ;
// _new_handler=Iloi_bo nho;
n=10000;
for (k=0;k<100;++k)

qlk] = new double[n];

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

/

Bai 8. Cac ham trong C++
Trong C++ co rat nhiéu mo rong, cai tién vé ham lam cho viéc xay dung va str dung ham rat tién
loi. Diéu nay sé trinh bay ky trong chuong sau. Trong muyc nay chi thong ké mot so diém médi vé
ham ma C++ dua vao.

8.1. P6i kiéu tham chiéu

Trong C, dé nhan két qua ctia ham can ding Q6i con tro, lam cho viéc xay dung ciingg nhu st
dung ham kha phién phuic. Trong C++ dua vao do1 ki€u tham chicu (giong nhu PASCAL) dung dé
chtra két qua cua ham, khién cho viéc tao 1ap clingg nhu stt dung ham don gian hon.

8.2. P6i tham chiéu const

D6i tham chiéu co dic diém 14 cac cau 1énh trong than ham c6 thé truy nhap tdi va dé dang lam
cho gié tri ciia no thay doi. Nhiéu khi ta muon dung doéi kiéu tham chi€u chi dé tang toc do trao doi
dir li¢u gitra cac ham , khong mudn dung nd dé chua két qua ctia ham. Khi do cé thé dung doi
tham chi€u const d€ bao toan gia tri cua do1 trong than ham.

8.3. Pi c6 gia tri mic dinh

Trong nhiéu truong hop ngudi ding viét mot 161 goi ham nhung ciing chua biét nén chon gié tri
nao cho cac doi . B¢ khac phuc kho khan nay, C++ dua ra gidi phap doi co6 gia tri mac dinh. Khi xay
dung ham, ta gan gia tri mac dinh cho mét s6 doi. Nguoi dung néu khong cung cap gia tri cho cac
do1 nay, thi ham s€ dung gi6 tri mac dinh.

8.4. Ham on line

. Déi v6i mot doan chuong trinh nho (s6 1énh khong 16n) thi viée thay cac doan chuong trinh nay
bang cac 101 goi ham s& lam cho chuong trinh gon nhe déi chit nhung lam tang thoi gian may.
Trong céc truong hop nay c6 thé dung ham tryc tuyén (on line) vira giam kich thuge chuong trinh
nguodn, vira khong 1am tang thoi gian chay may.

8.5. Cac ham trung tén (dinh nghia chdng cic ham)

bé léy gia tri tuyét dbi ctia mot s, trong C can lap ra nhiéu ham véi tén khac nhau, vi du abs cho
s0 nguyén, fabs cho sb thuc, labs cho sd nguyén dai, cabs cho s phirc. Diéu nay rir rang gdy phién
tooi cho nguoi sir dung. Trong C++ cho phép xay dyng cac ham trung tén nhung khac nhau vé kiéu
d6i. Nhu vay chi can lap mot ham dé 1dy gia tri tuyét dbi cho nhiéu kiéu dir lidu khac nhau.

8.6. Pinh nghia chong toan tir
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Viéc dung cac phop toan thay cho mot 161 goi ham rir rang 1am cho chuong trinh ngin gon, sang
stia hon nhiéu. Vi du dé thyc hién phép cong 2 ma tran néu dung phép cong va viét:

C=A+B;
thi rat gan véi toan hoc. Trong C++ cho ph(f)R dung cac phop toan chuén dé dat tén cho cac ham
(got la dinh nghia chong toan tir). Sau do c6 the thay 101 goi ham bang cac phép toan nhu noi ¢ trén.

Nhu vy mot phép toan mang nhiéu ¥ nghia, v& du phop + co thé hleu 1a cong 2 s6 nguyén, 2 sb
thuc hodc 2 ma tran. C++ s& can ctr vao kiéu cua cac s6 hang ma quyét dinh chon phép cong cu thé.

GS: Pham Vin At 22 tenshi3003@gmail.com



Ldp Trinh Hwéng Béi Twong Véi C++

chuong 2
Ham trong C++

Chuong nay trinh by nhiing kha ning méi ciia C++ trong viéc xdy dung va st dung ham. D6 1a:
+ Kiéu tham chiéu va viéc truyén dit liéu cho ham bang tham chiéu.

+ Pbi tham chiéu hang (const)

+Ddi ¢o gia tri mac dinh

+ Ham truc tuyén

+ Viéc dinh nghia chéng cac ham

+ Viéc dinh nghia chong céc toan tir

1. Bién tham chiéu (Reference variable)
1.1. Hai loai bién dung trong C
Trude khi néi dén bién tham chiéu, chung ta nhéc lai 2 loai bién gip trong C la:
Bién gia tri ding dé chura dit liéu (nguyén, thuc, ky tu, ...)
Bién con tré dung dé chira dia chi
Céc bién nay déu duoc cung cép bd nhd va ¢6 dia chi. Vi du cau 1énh khai bao:
double x, *px;
s& tao ra bién gia trj kiéu double x va bién con tr6 kiéu double px. Bién x c6 ving nhé 8 byte, bién
px c6 vung nhé 4 byte (néu dung mdé hinh Large). Bién x dung dé chtra gia tri kiéu double, vi du
1énh gan:
x=3.14;
s€ chura gia tri 3.14 vao bién x. Bién px dung dé chira dia chi cua mot bién thuc, vi du cau lénh:
pX = &X;
s& luu trit dia chi cua bién x vao con trd px.

1.2. Bién tham chiéu

Trong C++ cho phép sir dung loai bién thir ba 1a bién tham chiéu. So v&i 2 loai bién quen biét n6i
trén, thi bién nay c6 nhitng dac diém sau:

+ Bién tham chiéu khong dugc cap phat bo nhd, khong o dia chi riéng.

+ N6 dung 1am bi danh cho mét bién (kiéu gié tri) nao d6 va no sir dung ving nhé cua bién nay.
Vi du cau Iénh:

float u, v, &r=u,

tao ra cac bién thuc u, v va bién tham chiéu thuc r. Bién r khong duoc cép phat bd nhd, n6 1a mot
tén khac (bi danh) cia u va n6 dung chung ving nh¢ cta bién u.

Thuét ngir: Khi r 13 bi danh (alias) cua u thi ta ndi r tham chiéu dén bién u. Nhu vay 2 thuat
ngt trén dugc hiéu nhu nhau.

y nghia: Khi r 1a bi danh cua u thi r dung chung ving nhé cua u, d6 do :

+ Trong moi cdu 1énh, viét u hay viét r déu c6 ¥ nghia nhu nhau, vi déu truy nhap dén cling mot
vung nhd.

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

Vi du:
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intu, v, &r =u;

r=10; //u=10

cout <<u; //inrasé 10

r++ Hu=11

++u; Hr=12

cout <<r; /inrasé 12
v=r; //v=12

&r; // Cho dia chi cua u

~Cong dung: Bié:n tham chiéu thuong duogc str dung lam dbi ciia ham dé cho phép ham truy nhap
dén cac tham so bién trong 101 goi ham.

Vai chit y vé bién tham chiéu:
a. Vi bién tham chiéu khong co di;i chj riér}g, no chi la bi, danh ctia mot bién kiéu gia tri nén
trong khai bao phai chi rd né tham chi¢u dén bién nao. Vi du néu khai bao:
double &x ;
thi Trinh bién dich sé bao 15i:
Reference variable ‘x’ must be initialized
b. Bién tham chiéu c6 thé tham chiéu dén mot phﬁn tor mang, vi du:
int a[10], &r=a[5];
r=25; //a[5] =
c. Khong cho phép khai bio mang tham chiéu

d. Bién tham chiéu c6 thé tham chiéu dén mot hang. Khi d6 no sé& sir dung ving nhé cua hang va
no cd thé lam thay do1 gia tri chira trong vung nhé nay.

Vi du néu khai bao:
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 thyc hién va cho két qua nhu
sau:
s++;

b

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

Chuong trinh dudi ddy minh hoa cach dung bién tham chiéu dén mot phan tir mang cau trac dé
nhap dir liéu va thuc hién cac phép tinh trén cac trudng cta phan tir mang ciu tric.

#include <iostream.h>
#include <conio.h>
struct TS
{
char ht[25];
float t,l,h,td;
} K

void main()
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TS ts[10], &h=ts[1]; // h tham chiéu dén ts[1]
cout << "\n Ho ten: " ;

cin.get(h.ht,25) ;

cout << "Cac diem toan, ly, hoa: ";
cin >> h.t>>hl>>hh;
hitd=ht+hl+hh;

cout << "\n Ho ten: " << ts[1].ht;

cout << "\n Tong diem.: " << ts[l].td;

getch();
/

1.3. Hﬁng tham chiéu (const)
Hang tham chiéu duoc khai bao theo mau:
int n=10;
const int &r=n
. Ciing giéng nhu bién tham chiéu, héng tham chiéu c6 thé tham chiéu dén mot bién hodc mot
hang. Vi du:
mt n=10;
const int &r=n; // Hang tham chiéu r tham chiéu dén bién n
const int &s=123 ; //Hang tham chiéu s tham chiéu dén hang 123
Su khac nhau gitra bién va hang tham chiéu o chd: Khong cho phép ding hing tham chiéu dé
lam thay do1 gia tri cua vung nhd ma no6 tham chiéu.

Vi du:
inty=12,z;
const int &py=y; // Hang tham chiéu py tham chiéu dén bién y
y++; //DPung

z=2%y,; /Dung z=26

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

py=py+1; //Sai, Trinh bién dich théng bdo 16i:

// Cannot modify a const object

Cach dung: Hﬁng tham chiéu cho phép sir dung gia tri chtra trong mot ving nhé, nhung khong
cho phép thay doi1 gia tri nay.

Hang tham chiéu thuong duoc sir dung 1am ddi ctia ham dé cho phép ham st dung gia tri cua cac
tham s trong 101 goi ham, nhung tranh khong 1am thay dbi gia trj ctia cic tham sb.

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 trj
+ Cép phat ving nhé cho céc dbi.
+ Gén gia tri cac tham sb trong 161 goi ham cho cac dbi sau d6 ham 1am viéc trén ving nhé cua
cac d6i chir khong lién quan gi dén cac tham sd.
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Nhu vay chuong trinh s€ tao ra cac ban sao (cac doi) cua cac tham s6 va ham s€ thao tac trén cac
ban sao nay, chir khong lam viéc truc ti€p voi cac tham s6. Phuong phdp nay c6 2 nhugc diém
chinh:

Ton kém veé thoi gian va bo nhd vi phai tao ra cac ban sao. Khong thao tac tryc ti€p trén céc
tham s0, vi vay khong lam thay doi duoc gié tri cac tham so.

2.2. Truyén gi4 tri cho ham theo tham chiéu

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

Khoéng cAn tao ra cac ban sao cua cac tham sb, do do tiét kiém b nhé va thoi gian chay may.

Ham sé& thao tac truc tiép trén ving nhd cia cac tham s6, do d6 d& dang thay ddi gia tri cac tham
56 khi can.

2.3. Moi quan h¢ giira d6i va tham s6 trong 10i goi ham

Néu dbi 13 bién hoic hang tham chiéu kiéu K thi tham sb (trong 10i goi ham) phai 1 bién hoic
phan tir mang kiéu K. Vi du:

+ Déi 13 bién hodc hang tham chiéu kiéu double, thi tham sb 13 bién hodc phan tir mang kiéu
double

o+ Ddi 1a bién hodc héng tham chiéu kiéu ciu trac, thi tham sd 1a bién hodc phén tor mang kiéu
cau tric
2.4. Cac chwong trinh minh hoa
/*
Chuong trinh sau dugc t6 chirc thanh 3 ham:
Nhap day sé double
Hoan vi 2 bién double
Sap xép ddy s6 double theo thir ty ting dan
Chuong trinh s& nhap mot dy sb va in diy sau khi sap xép
*/
#include <iostream.h>
#include <conio.h>
#include <stdio.h>
void nhapds(double *a, int n)
{
for (inti=1; i<=n; ++i)
{
cout << "\nPhan tu thu "<<i<<":";
cin >> afif ;
/

/
void hv(double &x, double &y)

{
double tg=x; x=y, y=tg,

/

void sapxep(double * a, int n)
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{
for (inti=1; i <=n-1 ;++i)
for (int j=i+1 ; j<=n;++j)
if (a[i] > afj])
hv(afi].afj]);
/
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();
/

/*

Chuong trinh sau gdm céc ham:

- Nhép diy cau tric (mdi ciu tric chira dit liéu mot thi sinh)
- Hoan vi 2 bién ciu trac

- Sip xép diy thi sinh theo thi tir giam cia tong diém

- In mét cAu trac (in ho tén va téng diém)

Chuong trinh s€ nhap dir liéu mdt danh sach thi sinh, nhap diém chuén va in danh sach thi sinh
trung tuyén

*/
#include <iostream.h>
#include <iomanip.h>
#include <conio.h>
struct TS
{
char ht[20];
float t,1h,td;
I
void ints(const TS &ts)

{
cout << setiosflags(ios::showpoint) << setprecision(l) ;
cout << "\nHo ten: " << setw(20) << ts.ht << setw(6) << ts.td ;

/
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void nhapsI(TS *ts,int n)
{
for (int i=1;i<=n;++i)
{
cout << "\n Thi sinh " <<i,;
cout << "\n Ho ten: " ;
cin.ignore(l);
cin.get(ts[i].ht,25) ;
cout << "Cac diem toan, ly, hoa: ";
cin >> tsfi].t >> ts[i].l >> ts[i].h ;
tsfi].td = ts[i].t + ts[i].l + ts[i].h ;

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

{
TS tg=tsl;
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(tsfi], ts[j]);
/
void main()
{
TS ts[100];
int n,i;
clrser();
cout << " So thi sinh: " ;
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)

n”n .
’
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ints(tsfi]);
else
break;
getch();
/
/*

Chuong trinh sau gdm cac ham:

Nhéap mdt ma tran thuc cép mxn

In m&t ma trén thyc dudi dang bang

Tim phan tir I6n nhat va phan tir nho nhét cia day s thuc;

Chuong trinh s& nhap mo{t ma tran, in ma tran vira nhap va in cac phan tr I6n nhat va nho nhat
trén mo1 hang cuia ma tran

*/
#include <iostream.h>
#include <iomanip.h>
#include <conio.h>
#include <stdio.h>
void nhapmt(float a[20][20], int m, int n)
{
for (inti=1;i<=m; ++i)
for (int j=1; j<=n; ++j)

{cout << Mpa["<<i<<""<<j<<"]=";
cin >> afi[j] ;
/
}
void inmt(float af20][20], int m, int n)
{

cout << setiosflags(ios::showpoint) << setprecision(1);
for (inti=1;i<=m; ++i)
for (int j=1; j<=n; ++j)
{
if j==1) cout << "\n";
cout << setw(6) << afil[j] ;

/

void maxminds(float *x, int n,int &vtmax, int &vtmin)

{

vtmax = vtmin = [ ;

for (int i=2; i<=n ; ++i)
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{
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);
clrser();
inmt(a,m,n),;
float *p = (float*)a;
int vtmax, vtmin,
for (int i=1;i<=m;++i)

{

p = ((float*)a) +i*20 ;

maxminds(p , n, vtmax, vtmin) ;

printf("\nHang %d Phan tu max= %6.1f tai cot

%d",i,p[vtmax],vtmax);

printf("\n Phan tu min= %0.1f tai cot %d", p[vtmin],vtmin);

/
getch();
/

3. Ham tra vé cac tham chiéu
“Ham c6 thé ¢6 kiéu tham chiéu va tra vé gid tri tham chiéu. Khi d6 c6 thé dung ham dé truy nhap
dén mot bién hodc mot phan tir mang nao d6. Dudi day 1a mot so vi du.
Vidu1 trinh bﬁy mot ham tra v& mot tham chiéu dén mot bién toan bd. Do d6 co thé dung ham
deé truy nhap dén bién nay.
#include <iostream.h>
#include <conio.h>
intz;
int &f() // Ham tra vé mot bi danh ciia bién toan bg z
{

return z,

/

void main(void)
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{
f0=50; //z=150
cout <<"\pz="<<z;
getch();

/

Vidu 2 trinh bay mot ham tra vé bi danh ctia mot bién cau tric toan bo. Khéac véi vi du trén, &
day khong dung ham mot cach truc ti€p ma gan ham cho mot bién tham chi€u, sau d6 dung bién
tham chi€u nay dé truy nhap dén bién cau tric toan bg.

#include <iostream.h>
#include <conio.h>
struct TS
{
char ht[25];
float t,Lh,td;
I
TS ts;
TS &f()
{

return ts,

/

void main()
{

TS &h=f(); // h tham chiéu dén bién ts
cout << "\n Ho 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 m¢t ham tra v€ bi danh cua mdt phan tr mang cau toan bg.
Ham s& kiém tra xem chi s6 mang c6 vuot ra ngoai mién quy dinh hay khong. Sau d6 diung ham
nay dé truy nhap dén cac phan tir mang cau traic.
#include <iostream.h>
#include <conio.h>
#include <stdlib.h>
struct TS
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{
char ht[25];

float t,1,h,td;
s
TS *ts;
void cap_phat_bo_nho _nhapsl(int n)
{
ts =new TS[n+1] ;
if (ts==NULL)
{
cout << "Loi cap phat bo nho " ;
exit(l);
/
for (int i=1;i<=n;++i)
{
TS &h=ts[i];
cout << "\nThi sinh thu " <<i;
cout << "\n Ho ten: " ;
cin.ignore(l);
cin.get(h.ht,25) ;
cout << "Cac diem toan, ly, hoa: ";
cin>>ht>>hl>>hh;
hitd=ht+hl+hh;

/
/
TS &f(int i, int n) // Cho bi danh ts[i]
{
if (i<I'|[ i>n)
{
cout << "Chi so mang khong hop le " ;
xit(1);
/

return tsfif;

/

void main()
{
intn, i;
cout << "\n So thi sinh : " ;
cin >>n;
cap_phat_bo nho_nhapsl(n);
while (1)
{

cout << "\nCan xem thi sinh thu may: " ;
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cout << "\nChon so tu 1 den " << n << " (bam sai ket thuc CT) ";
cin >>i;

TS &h=f(i,n),

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

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

4. Doi ¢6 gia tri mic dinh
4.1. Thé nao 1a d6i mic dinh

Mot trong cac kha nang manh ciia C++ 1a n6 cho phép xay dung ham véi cac ddi cé gia tri mic
dinh. Thong thudng sb tham sO trong 101 goi ham phai bang s6 d6i cuia ham. Mdi d6i s& dugc khoi
gan gia tri theo tham s6 twong tng cua nod. Trong C++ cho phép tao gia tri mdc dinh cho cac d01
Céc d6i nay c6 thé co hodc khong c6 tham sé twong tmg trong 10 goi ham. Khi khong c6 tham sb
tuong Ung, ddi dugc khoi gan boi gia tri mac dinh.

Vi du ham delay véi dbi sb mac dinh duogc viét theo mot trong 2 cach sau:
Cdach 1 (Khong khai bao nguyén mau):
void delay(int n=1000)
{
for (int i=0 ; i<n ; ++1)
}
Cdch 2 (Co khai bao nguyén mau):
void delay(int n=1000) ;
void delay(int n)

{
for (int i=0 ; i<n ; ++1)
}
Cach dung:
+ Cung cip gia tri cho d6i n (C6 tham s trong 10 goi ham)
delay(5000) ; // B6in = 5000
+ Str dung gia tri mic dinh ctia d6i (Khong c6 tham s trong 10i goi)
delay() ; // Bbin = 1000

4.2. Quy tic xdy dung ham véi d6i mic dinh
+ Cac d6i mic dinh can phai 1a cac ddi cudi cing tinh tir trai sang phai. Gia str c6 5 d6i theo thir
tu tur trai sang phai la
d1, d2, d3, d4, d5
Khi do:

néu mot ddi mic dinh thi phai 1a d5
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néu hai d6i mic dinh thi phai 1a d4, d5
néu ba d6i mic dinh thi phai 1a d3, d4, d5

Cac vi du sai:
d3 va d5 mac dinh (khi d6 d4 cling phai mac dinh)
d3 va d4 mac dinh (khi d6 d5 cling phai mac dinh)

+ Khi x4y dung ham, néu str dung khai bao nguyén mau, thi cac d6i mic dinh can dugc khéi gan
trong nguyén mau, vi du:

// Khéi gan gid tri cho 3 dbi mac dinh d3, d4 va ds)
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)
{

// Cac cau I¢nh trong than ham

H
Khong dugc khoi gan lai cho cac d6i mic dinh trong dong dau cua dinh nghia ham. Néu vi pham
di€u nay thi Chuong trinh dich s€ thong bao 16i.

+ Khi xay dung ham, néu khong khai bao nguyén mau, thi cac ddi mic dinh duoc khoi gan trong
dong dau cua dinh nghia ham, vi du:

// Khot gan gid tri cho 3 ddi mic dinh d3, d4 va ds)
void f(int d1, float d2, char *d3="HA NOI”,
int d4 = 100, double d5=3.14)

{
// Cac cau I¢nh trong than ham
}
+ Gié tri dung dé khoi gan cho d6i mic dinh
C6 thé dung cac hang, cac bién toan bd, cac ham dé khoi gan cho dbi mic dinh, vi dy:
int MAX = 10000;
void f(int n, int m = MAX, int xmax = getmaxx(),

int ymax = getmaxy() ) ;

4.3. Cach sir dung ham cé d6i mic dinh

Loi goi ham can viét theo quy dinh sau:

Céc tham sd thiéu vang trong 161 goi ham phai twong tng véi cac déi mic dinh cudi cing (tinh tir
trai sang phai).

Noi cach khac: DA ding gi4 tri mac dinh cho mot déi (tat nhién phai 1a déi mdc dinh) thi cling
phai st dung gia tri mac dinh cho cac doi con lai.

Vi dy véi ham c6 3 d6i mic dinh:

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

int d4 = 100, double d5=3.14) ;
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Thi céac 161 goi sau 1a dang:
£(3,3.4,”’ABC”,10,1.0) ; // Bay du tham sb

£(3,3.4,”ABC”) ; // Thiéu 2 tham sb cubi
(3,3.4) ; // Thiéu 3 tham s6 cubi
Céc 101 goi sau la sai:
f3) ; // Thiéu tham s6 cho d6i khong mic dinh d2

f(3,3.4,,10) ; // ba dung gia tri mdc dinh cho d3, thi cling
/I phai dung gia tri mac dinh cho d4 va d5

4.4. Cac vidu

Ham ht (bén dudi) dung dé hién thi chudi ky tu dc trén n dong man hinh. Cac dbi dc va n déu c6
gia tri mac dinh.

#include <conio.h>
#include <iostream.h>
void ht(char *dc="HA NOI",int n=10) ;
void ht(char *dc , intn )
{
for (int i=0;i1<n;++1)
cout << "\n" << dc;

}

void main()
{
ht(); // In dong chir “HA NOI” trén 10 dong
ht("ABC",3); // In dong chit “ABC” trén 3 dong
ht("DEF"); //In dong chit “DEF” trén 10 dong
getch();

}

Vi du dudi day trinh bﬁy ham hién thi mét chudi str trén man hinh dd hoa, tai vi tri (x,y) va cé
mau m. Cac doi x, y va m 1a mac dinh. Dung cac ham getmaxx() va getmaxy() dé¢ khéi gan cho x, y.
Dung hang RED gan cho m.

#include <conio.h>
#include <graphics.h>
void hiendc(char *str, int x=getmaxx()/2,
int y = getmaxy()/2, int m=RED);
void hiendc(char *str, int x,int y, int m)
{

int mau_ht = getcolor(); / Luu mau hien tai

setcolor(m);

outtextxy(x,y,str) ;

setcolor(mau_ht); // Khoi phuc mau hien tai
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}

void main()

{
int mh=0, mode=0;
initgraph(&mh,&mode,"");
setbkcolor(BLUE);
hiende("HELLO"); // HELLO mau d6 giita man hinh
hiende("CHUC MUNG",1,1); / CHUC MUNG mau d6 tai vi

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

getch();

b

Vi du duéi day trinh bay ham tinh tich phan xac dinh gdm 3 ddi: f1a ham can tinh tich phén, a
va b la cac can dudi va trén (a<b). Ca 3 doi f, a va b déu még dinh. Gia tri mac dinh cua con tré ham
f1a dia chi ciia ham bp (binh phuong), cia 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 x*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)
st+= f(at+i*h + h) + f(ati*h ) ;
return s*h/2;

}

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);
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cout << "\nTich phan tu 0 den PI/2 cua sin(x) " <<
tp(sin,0,3.14/2);
getch();
}

5. Cac ham trye tuyén (inline)
5.1. Uu, nhwge diém ctia ham

Viéc to chirc chuwong trinh thanh cac ham ¢ 2 uu diém rd rét : Th nhét 1a chia chwong trinh
thanh cac don vi doc lap, lam cho chuong trinh dugc t6 chirc mét cach khoa hoc dé kiém soat de
phat hi¢n 101, de phat trién, m& rong.

Tht hai 1 giam duoc kich thuéc chuong trinh, vi mdi doan chuong trinh thuc hién nhiém vu cta
ham dugc thay bang mot 101 goi ham.

Tuy nhién ham cling c6 nhugc diém la lam cham toc do chuong trinh do phai thyc hién mdt )
thao tac c6 tinh thu tuc moi khi goi ham nhu: Cap phat viung nhé cho cac doi va bién cuc bg, truyén
dir liéu ctia cac tham so cho céac doi, giai phong vung nhd trude khi thoat khoi ham.

Cac ham truc tuyén trong C++ cho kha ning khic phuc duoc nhuge diém noi trén.

5.2. Cac ham trye tuyén
Dé bién mot ham thanh tryc tuyén ta viét thém tir khoa
inline
vao trude khai bao nguyén mau ham. Néu khong ding nguyén mau thi viét tir 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)

{

// Céc cau Iénh trong than ham
}
hoiac
inline float f(int n, float x)

{

// Céc cau I¢nh trong than ham

}
Chii y: Trong moi truong hop, tir khoa inline phai xuat hién trudc cac 16i goi ham thi Trinh bién
dich méi biét can xtr Iy ham theo kiéu inline.
Vi du ham f trong chwong trinh sau s& khong phai 1a ham truc tuyén vi tir khod inline viét sau 15i
goi ham:
#include <conio.h>
#include <iostream.h>
void main()
{
nt s;
s = 1(5,6);
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cout <<s;
getch();
}
inline int f(int a, int b)

{

return a*b;

}

Chit y: Trong C++ , néu ham duoc xay dung sau 101 goi ham thi bat budc phai khai bao nguyén
mau ham trude 161 goi. Trong vi du trén, Trinh bién dich C++ s€ bat 161 vi thiéu khai bao nguyén
mau ham f.

5.3. Cach bién dich ham tryc tuyén

Chuong trinh dich xtr 1y cdc ham inline nhu cic macro (dugc dinh nghia trong 1énh #define),
nghia 13 n6 s& thay mdi 10i goi ham bang mot doan chuong trinh thuc hién nhiém vu ctia ham. Cach
nay lam cho chuong trinh dai ra, nhung toc d6 chuong trinh ting 1én do khong phai thuc hién cac
thao tac c6 tinh thu tuc khi goi ham.

5.4. So sanh macro va ham truc tuyen

Dung macro va ham tryc tuyén déu dan dén hiéu qua tuong tu, tuy nhién nguoi ta thich dung
ham truc tuyén hon, vi cdch nay dam bdao tinh cau tric cua chuong trinh, dé st dung va tranh duoc
cac sai sot 1at vat thuong gap khi dung #define (nhu thiéu cac dau ngodc, dau cham phay)

5.5. Khi nao thi nén dung ham truc tuyén

Phuong 4an dung ham truc tuyen rat ngin dugc thoi gian chay may nhung lai lam tang khéi
luong bo nh¢ chuong trinh (nhat 1a ddi véi cac ham truc tuyén c6 nhidu cau 1énh). Vi vdy chi nén
dung phuong an truc tuyén ddi v6i cac ham nho.

5.6. Sw han ché ctia Trinh bién dich
58

tuyén.

Chl? y réng tir khod inline chi 1a mot su goi y cho Trinh bién dich chr khong phai 1a mdt ménh
1énh bat budc.

C6 mot s6 ham ma cac Trinh bién dich thuong khong xtr 1y theo cach inline nhu cac ham chira
bién static, ham chira cac 1¢énh chu trinh hodc 1€nh goto hoac 1¢nh switch, ham d¢ quy. Trong trudong
hop nay tir khoa inline 1€ di nhién bi bo qua.

Tham chi tir khod inline van bi bé qua ngay ca ddi voi cac ham khong ¢ nhimg han ché néu trén
ncu nhu Trinh bién dich thay can thiét (vi du da c6 qua nhiéu ham inline 1am cho b nhé chuong
trinh qua 16n)

Vi du: Chuong trinh sau st dung ham inline tinh chu vi va di¢n tich cua hinh chit nhat:
Phuwong an 1: Khong khai bdo nguyén mau. Khi d6 ham dtcvhen phai dit 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%(at+b);
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}

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;++1)
{
cout << "\nNhap 2 canh cua hinh chu nhat thu " <<i<<": ";
cin >> a[i] >> bl[i] ;
dtcvhen(a[i],b[1],dt[i],cv[i]);
H
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=" << cv[i] ;

¥
getch();

§
Phurong dn 2: St dung khai bao nguyén mau. Khi d6 tir kho4 inline dit trudc nguyén mau.

Chu y: Khong duoc dat inline trude dinh nghia ham. Trong chuong trinh duoi day néu dit inline
truge dinh nghia ham thi hdu qua nhu sau: Chuong trinh van dich thong, nhung khi chay thi chuong
trinh bi quan, khong thoat dugc.

#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)
{
cout << "\nNhap 2 canh cua hinh chu nhat thu " <<i<<": ";
cin >> a[i] >> bl[i] ;
dtcvhen(ali],b[i],dt[i],cv[i]);
}

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

b
getch();

}

void dtcvhen(int a, int b, int &dt, int &cv)
{
dt=a*D;
cv=2*(atb);

}

6. Pinh nghia chong cac ham (Overloading)
6.1. Khai ni¢m vé dinh nghia chong
Dinh nghia chong (hay con goi sy tai boi) cac ham 1a dung cung mot tén dé dinh nghia cac ham
khac nhau. Pay la mdt mo rong rat c6 y nghia cua C++.

Nhu da biét, trong C va cac ngdn ngir khac (nhu PASCAL, FOXPRO,...) mdi ham déu phai c6
mot tén phén biét. D61 khi day 1a mot sy han ché 16n, vi phai dung nhi€u ham khac nhau dé thuc
hién cung mot cong viéc. Vi du dé lay gia tri tuyét doi trong C can dung t61 3 ham khac nhau:

int abs(int i); // LAy gia tri tuyét d6i gia tri kiéu int

longt labs(longt 1); // Lay gia tri tuyét d6i gia tri kiéu long

double fabs(double d); // Lay gia tri tuyét ddi gia trj kiéu double

Nho kha ning dinh nghia chdng, trong C++ c6 thé dung chung mét tén cho ca 3 ham trén nhu
sau:

int abs(int i) ; // Ly gia tri tuyét ddi gia tri kiéu int

longt abs(longt 1) ; // Lay gia tri tuyét d6i gia tri kiéu long

double abs(double d) ; // Lay gia tri tuyét d6i gia tri kiéu double

6.2. Yéu cu vé cic ham dinh nghia chong

Khi ding cing mot tén dé dinh nghia nhiéu ham, Trinh bién dich C++ s& dwa vao sy khac nhau
vé tap doi cua cac ham nay dé doi tén cac ham. Nhu vay, sau khi bién dich moi ham s€ c6 mot tén
khéc nhau.

Tir d6 cho thay: cac ham duoc dinh nghia tring tén phai c6 tap d6i khac nhau (vé sb luong hodc
ki€u). Néu 2 ham hoan toan trung tén va trung doi thi Trinh bién dich sé khong c6 cach nao phan
biét dugc. Ngay ca khi 2 ham nay co6 kiéu khac nhau thi Trinh bién dich van bao 16i. Vi du sau xay
dung 2 ham cung c6 tén la f va cung c6 mot doi nguyén a, nhung kiéu ham khic nhau. Ham thu
nhat kiéu nguyén (tra vé a*a), ham tht hai kiéu void (in gia tri a). Chuong trinh s€ bi thong béo 101
khi bién dich (ban hay thir xem sao)

#include <conio.h>

#include <iostream.h>

int f(int a);
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void f(int a);
int f(int a)
{
return a*a;
}
void f(int a)
{

cout<<"\n"<<a;

}

void main()
{
int b=f(5);
f(b);
getch();
}

6.3. Sir dung cac ham dinh nghia chong
Khi gdp mdt 101 goi, T’rinh’ bién dich s& can clr vao sd luong va kiéu cta cac tham sb dé go1 ham
c6 ding tén va dung bo doi so twong ung. Vi du:
abs(123); // Tham s6 kiéu int, goi ham int abs(int i) ;
abs(123L); / Tham sb kiéu long, goi ham long abs(long 1);
abs(3.14); //Tham s6 kiéu double, goi ham double abs(double d);
Khi khong c¢6 ham nao c6 bo a6i cung kiéu Vo1 bo t}lam~sé (trong 101 go1), thi Trinh bién dich s&
chon ham nao c6 b doi gan ki¢u nhat (phép chuyén kiéu dé dang nhat). Vi du:
abs(‘A’); // Tham sb kiéu char, goi ham int abs(int i) ;
abs(3.14F); // Tham s kiéu float, goi ham double abs(double d);

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

Nhu dé noi ¢ 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 kha nhép nhang. Vi vay khong nén lam dung qua
dang kha nang dinh nghia chong, vi diéu d6 lam cho chuong trinh kho6 kiém soat va dé dan dén sai
sot. Vigc dinh nghia chong sé hi€éu qua hon néu dugc st dung theo céc 161 khuyén sau:

+ Chi nén dinh nghia chdng cac ham thyc hién nhiing cong viéc nhu nhau nhung trén cac d6i
tuong co kiéu khac nhau. Vi du trong cchuong trinh can xay dung cac ham: cong 2 ma tran vudng
kiéu double, cong 2 ma tran vudng kiéu int, cong 2 ma trn chir nhét kiéu double, cong 2 ma tran
chir nhat kiéu int, thi 4 ham trén nén dinh nghia chong (dit cung tén).

+ Nén dung cac phép chuyén kiéu (néu gﬁn) dé bo tham s6 trong 161 goi hoan toan trung kiéu véi
bd doi s6 cua mot ham dugc dinh nghia chong. \{i nhu thé méi tranh duge su nhap nhang cho Trinh
bién dich va Trinh bién dich s€ chon ding ham can goi.

6.5. Lay dia chi cac ham trung tén
Gia st c6 4 ham déu c6 tén 1a tinh_max duogc khai bao nhu sau:
int tinh_max(int a, int b, int ¢) ; // Max cta 3 s6 nguyén
double tinh_max(double a, double b, double ¢); // Max cta 3 sb // thuc
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int tinh_max(int *a, int n) ; // Max ctia mot diy sé nguyén
double tinh_max(double *a, int n) ; /Max cua mot day s6 thuce
Vén dé dit ra 1a 1am thé nao iy duogc dia chi cia mdi ham. Cau tra 16i nhu sau:

b¢ lay dia chi cia mdt ham, ta khai bao mdt con tro ham c6 ki€u va bd déi nhu ham can lay dia
chi. Sau do gan tén ham cho con tro ham. Vi du:

int (*fl)(int, int, int );

f1 = tinh_max ; // Lay dia chi ciia ham thtr nhat
double (*f2)(double , double, double);

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

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

f4 = tinh_max ; // Lay dia chi ctia ham tht tu

6.6. Cac vi du

Vi du 1: Chuong trinh giai bai toan tim max ctia mot day sd nguyén va max cua mot day s
thuc. Trong chuomg trinh c¢6 6 ham. Hai ham dung dé nhap day s6 nguyén va diy sd thuc co tén
chung la nhapds. Bon ham: tinh max 2 s6 nguyén, tinh max 2 s thyc, tinh max ctia day s nguyén,
tinh max cua diy s thuc duge dit chung mot tén 1a 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;++1)
{
cout<<"Phantu" <<i<<" =";
cin >>x[i] ;
}
}
void nhapds(double *x, int n)
{
for (int i=1;1<=n;++1)
{
cout<<"Phantu" <<i<<" =";
cin >>x[i] ;

}
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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;++1)

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

return s;

}

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

}

void main()

{

int a[20] , n , ni, nd, maxi ;
double x[20] , maxd ;

clrser();

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

cin >>ni ;

cout << "Nhap day so nguyen\n " ;
nhapds(a,ni);

cout << "\nSo phan tu thuc nd =" ;
cin>>nd ;

cout << "Nhap day so thuc\n " ;
nhapds(x,nd);

maxi = max(a,ni);

maxd = max(x,nd);

cout << "\nMax cua day nguyen =" << maxi ;

cout << "\nMax cua day thuc =" <<maxd ;

getch();
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J
Vidu 2:
Chuong trinh sau thuc hién phép nhan ma tréan:
D= A*B*C

trong do A, B 1a cdc ma tran vuong, C 1a ma tran chit nhat. Trong chuong trinh c6 3 cdp ham trung
tén dé thuc hién 3 nhiém vu (nhung trén 2 doi twong khac nhau la ma tran vudng va chir nhat):
Nhap ma tran, nhan 2 ma trén 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;1<=m;++1)
for (int j=1;j<=n;++j)
{
cout << "\n" << ten <<"[" <<i<<""<<j<<"]=";
cin >> ai][jl;
}
h
void nhapmt(MT a,char *ten, int n)
{
nhapmt(a,ten,n,n) ;
h
void inmt(MT a,char *ten, int m, int n)
{
cout << "\nMa tran: " << ten;
for (int i=1;i<=m;++1)
{
cout <<"\n" ;
for (int j=1;j<=n;++j)
cout << setw(6) << a[i][j];

}

void inmt(MT a,char *ten, int n)
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{
inmt(a,ten,n,n) ;
H
void nhanmt(MT a,MT b, MT c, int m, int n, int p)
{
for (int i=1;i<=m;++1)
for (int j=1;j<=p;++j)
{
c[i][j1=0;
for (int k=1;k<=n;++k)
c[i][j] += a[i][k] * b[K][j];

}
void nhanmt(MT a,MT b, MT c, int n)

{

nhanmt(a,b,c,n,n, n) ;

}

void main()
{

MT a,b,c,d; // d= abc
MT u;
clrser();
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
7.1. Cac phép toan trong C va C++

Trong C va C++ c6 kha nhiéu cic phép toan ding dé thuc hién cac thao tac trén cac kiéu dir lidu
chuan. Vi du cac phép s6 hoc: + - * / ap dung cho céc kiéu dir li¢u nguyén, thuc. Phép lay phan
du % ap dung do1 véi kiéu nguyeén.

7.2. Thuec hién cic phép toan trén cac kiéu dir liéu khong chuian trong C

Viée thyuc hién cac phép toan trén cac dbi tuong tu dinh nghia (nhu mang, cAu truc) 1a nhu cau
bét budc cua thyc té. Chang han cin thuc hién cic phép sb hoc trén sb phirc, trén phan s, trén da
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thirc, trén véc to, trén ma tran. Dé dap tmg yéu cau nay, ta sir dung cac ham trong C. Vi du sau day
la mot chuong trinh C gdm cac ham nhép phan s6, in phan s6 va thuc hi¢n cac phép cong trir nhan
chia phan s6. Chuong trinh s€ nhap 5 phan so: p, q, z, u, v va tinh phan s s theo cong thtrc:

s=(p—9q*2)/(u+v)
#include <conio.h>
#include <stdio.h>
#include <math.h>
typedef struct
{
int a,b;
+ PS;
void nhap(PS *p);
void in(PS p);
int uscln(int x, int y);
PS rutgon(PS p);
PS cong(PS pl, PS p2);
PS tru(PS pl1, PS p2);
PS nhan(PS pl, PS p2);
PS chia(PS pl, PS p2);
void nhap(PS *p)
{
int t, m;
printf("\nTu va mau: ");
scanf("%d%d", &t, &m);
p->a=t; p->b=m;

H
void in(PS p)
{
printf(" %d/%d",p.a,p.b);
}
int uscln(int x, int y)
{

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)

{
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PS q;
int x;
x=uscln(p.a,p.b);
ga=p.a/x;
gb=pb/x;
return q;
j
PS cong(PS p1, PS p2)
{
PSq;
g.a=pl.a*p2.b + p2.a*pl.b;
g-b=pl.b*p2b;
return rutgon(q);
h
PS tru(PS pl, PS p2)
{
PS q;
g.a=pl.a*p2.b - p2.a*pl.b;
g-b=pl.b*p2b;
return rutgon(q);
h
PS nhan(PS p1, PS p2)
{
PS q;
ga=pla*pa;
gb=pl.b*p2b;
return rutgon(q);
h
PS chia(PS p1, PS p2)
{
PS q;
ga=pla*p2b;
g.b=pl.b*pa;
return rutgon(q);

}

void main()

{
PSp,q,z,u,v;
PS tu,mau, s;
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printf("\n Nhap phan so p: "); nhap(&p);
printf("\n Nhap phan so q: ");nhap(&q);
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,z);
tu = tru(p,tu) ;
mau = cong(u,v) ;
s = chia(tu,mau);
printf(“\n Phan so s =*); in(s);
getch();

b

Nhan xét: Viéc su dung cac ham dé thuc hién cac phép tinh khong dugc ty nhién va té ra dai

dong. Vi du dé thyc hién mdt cong thirc

s=(p-q*2)/(utv)
phai dung 2 bién trung gian va 4 16i goi ham. Cau hoi dat ra 1a c6 cach nao dé chi can viét dung
cong thirc toan hoc, ma van nhan dugc két qua mong muodn hay khong?

Trong C++ ¢c6 thé dap tmg dugc mong mudn nay bang cach st dung cac phép toan chuan cta nd
cho céc kiéu dir li¢u tu dinh nghia (méng, cau truc, ...). Noi cach khac C++ cho phép dung cac phép
toan dé dinh nghia cac ham, ma ta thuong goi 1a dinh nghia chong cac toan tir (hay con goi: Sy tai
bdi cac toan tir).

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 chéng phép -)

7.3.2. Cac d6i ciia ham toan tir:

a. Véi cic phép todn cé 2 todn hgng, thi ham toan tir cin c6 2 d6i. Déi thir nht img véi todn
hang thtr nhat, d6i thtr hai img v6i toan hang thir hai. Do vay, voi cac phép toan khong giao hoan
(nhu phép-) thi thur ty doi 1a rat quan trong.

Vi du cic ham toan tir cong , trir phan s6 duoc khai bao nhu sau:

struct PS
{ r
inta; // Taso

intb; // Mau s6
55
PS operator+(PS pl, PS p2); // pl +p2
PS operator-(PS pl, PS p2); //pl-p2
PS operator®*(PS pl, PS p2); // pl *p2
PS operator/(PS pl, PS p2); //pl/p2

b. Véi cac phép todn cé mjt todn hgng, thi ham todn tir c6 mot ddi. Vi du ham toan tir d6i déu
ma tran (d6i dau tat ca cac phan tr cia ma tran) dugc khai b4do nhu sau:
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struct MT

{
double a[20][20] ; // Mang chita cac phan tir ma tran

intm ; // Sb hang ma tran
intn ; // S6 cot ma tran
}s
MT operator-(MT x) ;
7.3.3. Than ciia ham toan tir: Viét nhu than cia ham thong thudng. Vi du ham d6i diu ma tran
c6 thé dugc dinh nghia nhu sau:
struct MT

{
double a[20][20] ; // Mang chira cac phin tir ma trdn

int m ; // S6 hang ma tran
intn ; // S6 cot ma tran

5

MT operator-(MT x)
{

MT vy;

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

vl = - x[illi] 5
return y;

}

7.4. Cach dung ham toan tw
C6 2 cach dung:
Cdch 1: Ding nhu mot ham thong thudng bang cach viét 101 goi.
Vi du:
PS p,q,u,v;
u = operatort(p,q); /u=p+q
v =operator-(p,q); /v=p-q
Cdch 2: Dung nhu phép toan cua C++ .
Vi du:
PS p,q,u,v;
u=p+q; //u=ptq
v=p-q; //v=p-q
Chu y: Khi dung cidc ham toan tir nhu phép toan cua C++ ta co thé két hop nhiéu phép toan dé

viét cac cong thire phirc tap. Ciing cho phép dung dau ngodc tron de quy dinh tht ty thyc hién cac
phép tinh. Thir ty vu tién cta cac phép tinh van tudn theo cac quy tic ban dau ciia C++ . Chang han

cac phép * va / ¢6 thur vu tién cao hon so vdi cac phép + va -

Vi du:
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PS p,q,u,v,sl,s2;
sl = p*q-u/v; /sl =(p*q)
s2=(p-q@/utv);/s2=(p-q)/(u+tv)

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

Vi du 1: Trong vi du nay ngoai viéc sir dung cac ham toan tir dé thuc hién 4 phép tinh trén phan
s6, con dinh nghia chdng cac phép toan << va >> dé xuit va nhap phan sb (xem chi tiét trong
chuong 7).

Ham operator<< c6 2 d6i kiéu ostream& va PS (Phan s6). Ham tra vé gia tri kiéu ostream&.
Ham duoc khai bao nhu sau:
ostream& operator<< (ostream& os, PS p);
Tuong tu ham operator>> dugc khai bdo nhu sau:
istream& operator>> (istream& 1s,PS &p);
Du6i day s€ chi ra cach xay dung va su dung cac ham toan tir. Ching ta ciing s& thdy viéc sir
dung cac ham toan tir rit ty nhién, ngan gon va tién loi.
Chuong trinh dudi day c6 ndi dung nhu chuong trinh trong $6.2, nhung thay cac ham bang céac
ham toan tur.
#include <conio.h>
#include <iostream.h>

#include <math.h>

typedef struct

{
int a,b;

} PS;
ostream& operator<< (ostreamé& os, PS p);
istream& operator>> (istream& is,PS &p);
int uscln(int x, int y);
PS rutgon(PS p);
PS operator+(PS pl, PS p2);
PS operator-(PS p1, PS p2);
PS operator*(PS p1, PS p2);
PS operator/(PS p1, PS p2);
ostream& operator<< (ostreamé& os, PS p)

{
0s <<p.a<<''<<p.b;
return os;

b

istream& operator>> (istream& 1is,PS &p)

{
cout << "Nhap tu va mau: "
is>>p.a>>pb;
return is;
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}
int uscln(int x, int y)
{
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)

{
PS q;
int x;
x=uscln(p.a,p.b);
ga=p.a/x;
gb=pb/x;
return 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);
§
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);
§
PS operator*(PS pl, PS p2)
{
PS q;
ga=pl.a*pla;
g-b=plb*p2b;
return rutgon(q);
§
PS operator/(PS p1, PS p2)

{
PS q;
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ga=pla*p2b;
g-b=pl.b*p2a;
return rutgon(q);

}

void main()

{
PSp,q,z, u,v;
PS s;
cout <<"\nNhap cac PSp,q,z,u, vi\n " ;
cin>>p>>q>>z>>u>>v;
s=(p-q*z)/(utv);
cout << "\n Phan so s =" <<s;
getch();

}

Vi du 2: Chuong trinh dua vao cac ham toan tu:
operator- ¢6 mot dbi dung dé dao diu mét da thirc
operator+ c¢6 2 ddi ding dé cong 2 da thirc
operator- ¢ 2 d6i ding dé trir 2 da thuc
operator* c6 2 di dung dé nhan 2 da thirc
operator® c6 2 ddi dung dé tinh gia da thuc tai x
operator<< c6 2 d6i dung dé in da thirc
operator>> c6 2 d6i dung dé nhap da thirc

Chuong trinh s€ nhap 4 da thuc: p, g, 1, s. Sau do tinh da thuc:
f=-(ptq)*(r-s)

Cuoi cung tinh gia tri f(x), véi x 1a mot s6 thuc nhap tur 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,...
int n ; // Bac da thuc

} s

ostream& operator<< (ostream& os, DT d);

istream& operator>> (istream& 1is,DT &d);

DT operator-(const DT& d);

DT operator+(DT d1, DT d2);

DT operator-(DT d1, DT d2);

DT operator*(DT dl1, DT d2);

double operator® (DT d, double x); // Tinh gia tri da thuc
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ostream& operator<< (ostream& os, DT d)
{
0s << " - Cac he so (tu ao): " ;
for (int i=0 ; i<=d.n ; ++1)

os << d.a[i] <<" "

return os;
}
istream& operator>> (istream& is, DT &d)
{
cout << " - Bac da thuc: " ;
cin >> d.n;

cout << "Nhap cac he so da thuc:\n" ;
for (int i=0 ; i<=d.n ; ++1)

{
cout << "He so bac " <<i<<"=" ;
1s >>d.a[i] ;
§
return 1s;
H
DT operator-(const DT& d)
{
DT p;
p.n=d.n;

for (int i=0 ; i<=d.n ; ++1)
p.a[i] = -d.a[i];
return p;
§
DT operator+(DT d1, DT d2)
{
DT d;
int k,i;
k=dln>d2n?dl.n:d2.n;
for (1=0; i<=k ; ++1)
if (i<=d1.n && i<=d2.n)
d.a[i] =dl.a[i] + d2.a[i];
else if (i<=d1.n)
d.a[i] = dl.a[i];
else
d.a[i] = d2.a[i];
1=Kk;
while (i>0 && d.a[i]==0.0) --1;
dn=1;

return d ;
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}
DT operator-(DT d1, DT d2)

{
return (d1 + (-d2));
h
DT operator*(DT d1, DT d2)
{
DT d;
intk, 1, j;
k=dn=dl.n+d2.n;
for (i=0; i<=k; ++i) d.a[i] = 0;
for (i=0 ; i<=d1.n ; ++i)
for j=0 ; j<=d2.n ; +4j)
d.a[it]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 ; ++1)
{
s +=d.a[i]*t;
t *=x;
}
return s;
H
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=-(ptq)*(r-s);
g=1x;
cout << "\nDa thuc f" << f;
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cout <<"\nx="<<x;
cout << "\nf(x) =" << g;
getch();

}

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

Trong muc nay s€ xét cac ma tran thuc vuong cap n va cac véc to thuc cap n. Chung dugc bicu
dién thong qua céc kiéu cau trac MT va VT:

struct MT
{
double a[20][20] ; // Mang a chtra cac phan tir ma tran
int n; // Cap ma tran
5
struct VT
{

double b[20]; // Mang chua cac phan tu cua vec to
intn ; // Cap vec to
53
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 trén
ostream& operator<< (ostream& os, const VI& v); // In véc to
istream& operator>> (istream& is,MT& x); // Nhap ma tran
istream& operator>> (istream& is, VT &v); // Nhap véc to
MT operator+(const MT& x1, const MT& x2); // Cong 2 ma 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 to
MT operator!(MT x); // Nghich ddo ma tran
Thuét toan cho 8 ham toan tur dau tuong ddi quen thudc khong c6 gi phai ban. I—?é nghich ddo ma
trn c6 nhi€u cach, ¢ day ching ta dung phuwong phap Jordance nhu sau. Gia st can nghich dao ma
tran x cap n. Ta dung thém ma tran don viy. Sau do thyc hién dong thoi cac phép tinh tréncax vay
sao cho x tr¢ thanh don vi. K€t qua y chinh la nghich d4o cua x. Thuat toan dugc tién hanh trén n
budc. Noi dung cua budce k (k = 1,...,n) nhu sau:
Tim chi s r (k <=r <=n) sao cho
abs(x[r,k]) = max { abs(x[i,k] voi i=k,...,n}
Néu abs(x[r,k]) = 0 thi ma tran khong c6 nghich dao va thuat toan két thic gitra chimg.
Hoan vi hang k v&i1 hang r trong ca 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 d6i gié cot k cta x tro thanh véc to don vi bang cach 1am cho cac phén tir x[i,k] = 0 (v6i i
khéc k). Muon vay ta thyc hién cac phép tinh sau trén ca x va y:
(hang i) = (hang i) - x[i,k]*(hang k) , vdi moi i khac k
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Noi dung chuong trinh 1a nhap 4 ma tran X, Y, R, S va véc to u. Sau d6 tinh véc to v theo cong
thirc:
v=((X+Y)R-9)u
Nhu s& thdy trong ham main() dudi ddy, nhd cac ham toan tir ma cau 1énh tinh v dugc viét gan
giong nhu cong thuc 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 ; // Cap ma tran
5
struct VT
{
double b[20]; // Mang chua cac phan tu cua vec to
intn ; // Cap vec to
5
ostream& operator<< (ostreamé& os, const MT& x);
ostream& operator<< (ostreamé& os, const VIT& v);
istream& operator>> (istream& 1s,MT& Xx);
istream& operator>> (istream& 1is, 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& os, const MT& x)
{
o0s << setprecision(2) << setiosflags(ios::showpoint);
for (int i=1 ; i<=x.n ; ++1)
{
0s <<"\n";
for (int j=1; j<=x.n; ++j)
os << setw(6) << x.a[i][j] ;
§
0s <<"\n" ;

return os;
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}

ostream& operator<< (ostreamé& os, const VIT& v)

{
os << setprecision(2) << setiosflags(ios::showpoint);
for (int i=1 ; i<= v.n ; ++1)
0s << setw(6) << v.b[i] ;
0s <<"\n" ;
return os;

}

istream& operator>> (istream& is, MT& x)
{

cout <<" - Cap ma tran: " ;

1S >> X.n;

cout << "Nhap cac phan tu :\n" ;

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

for (int j=1; j<=x.n; ++j)
{

cout <<"PT hang " <<i<<"cot"<<j<<"=";
s >>x.a[1][j] ;

b
return is;
}
istream& operator>> (istream& is, VI& v)
{
cout <<" - Cap vec to: " ;
1S >> v.n;

cout << "Nhap cac phan tu :\n" ;
for (int i=1 ; i<=v.n ; ++1)
{
cout <<"Phan tuthu" <<i<< "=";
1s>>v.b[i] ;
}

return is;

}
MT operator+(const MT& x1, const MT& x2)

{
if (x1.n!=x2.n)
{
cout << "\nKhong thuc hien duoc phep cong vi 2 MT khong cung cap";
getch();
return x1;

}

else
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MT x;
int1i,j, n;
n=xn=xln;
for (i=1; i<=n; ++1)
for (j=1; j<=n ;++j)
x.a[i][j] = xL.a[i][j] + x2.a[1][j] ;

return X;

}
}
MT operator-(const MT& x1, const MT& x2)

{
if (x1.n!=x2.n)
{
cout << "\nKhong thuc hien duoc phep tru vi 2 MT khong cung cap";
getch();
return x1;

}

else

{
MT x;
inti, j, n;
n=xn=xl.n;
for (i=1; i<=n; ++1i)

for (j=1; j<=n ;++j)
x.a[1][j] = x1.a[i][j] - x2.a[i][j] ;

return Xx;

}

h

MT operator*(const MT& x1, const MT& x2)
{
if (x1.n!=x2.n)
{
cout << "\nKhong thuc hien duoc phep nhan vi 2 MT khong cung cap";
getch();
return x1;

}

else

{
MT x;

intn, 1, j,k;
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n=x.n=xl.n;
for (i=1; i<=n; ++i)
for (=1; j<=n ;1)
{
x.a[1][j]=0.0;
for (k=1 ; k<=n; ++k)
x.a[i][j] += xL.a[i][k]*x2.a[k][j] ;
b
return X;
h
h
VT operator*(const MT& x, const VT& v)
{
if (x.n !=v.n)

{

cout << "\n Cap ma tran khac cap vec to, phep nhan vo nghia";
getch();

return v;

}

else

{
VT u; int n;
n=un=v.n;
for (int i=1; 1 <=n ; ++1)
{
u.b[i] = 0;
for (int j=1; j<=n; ++j)
u.b[i] +=x.a[1][j]*v.b[j];
b

return u;

}
b

MT operator!(MT x)
{
MTy;
int 1,j,k,r,n;
double tg;
n=yn=x.n;

for (i=1 ; i<=n ; ++i)
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for j=1 ; j<=n ; ++))
if (i==)) y.a[i][j] = 1;
else y.a[1][j] = 0;
for (k=1; k<=n; ++k)
{
r=k;
for (i=k+1; i<=n; ++i)
if (abs(x.a[1][k]) > abs(x.a[r][k]) ) r =1;
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 G=1 ; j<=n ; ++j)
{
tg = x.afk][j];
x.a[k][j] = x.a[r][j];
x.a[r][j] = tg;
tg = y.alk][j];
y-alk][j] = y.a[r][j];
y-alr][j] = tg;
}
/* Chia hang k cho a[k k] */
tg = x.a[k][k] ;
for G=1; j<=n;++))
{
x.a[k][j] /= tg;
y-alk][j] /= tg;
}
/* Khu cot k : lam cho a[i,k] =0 voii!=k */
for (int i=1; i<=n ; ++1)
if (i 1=k)
{
tg = x.afi][k]
for =1 ; j<=n ; +4j)
{
x.a[i][j] -= tg*x.a[k][j] ;
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y-a[i][j] -= tg*y.a[k][j] ;
}

}

return y;

}

void main()

{
MT x,y,1,s;
VT u,v;
clrscr();
cout <<"\nNhap ma tran X " ; cin >> x;
cout <<"\nNhap matran Y " ; cin >>y;
cout <<"\nNhap ma tran R " ; cin >>r;
cout <<"\nNhap ma tran S " ; cin >>s;
cout <<"\nNhap vec tou " ; cin >>u;
v =1y *(r-s))u s
cout<<"\nVectov=xu "<<v;

getch();
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Chuwong 3
Khai niém ve I&p

Nhu da n6i ¢ trén, 16p 1a khai niém trung tam cua 1ap trinh hudng ddi tuong, no6 1a sy mé rong
cua cac khai niém cAu truc (struct) cta C va ban ghi (record) cua PASCAL. Ngoai cac thanh phan
dir liéu (nhu cdu tric), 16p con chira cac thanh phan ham , con goi la phuong thire (method) hay
ham thanh vién (member function). Cling gidng nhu cau truc 16p c6 thé xem nhu mot kiéu dir licu.
Vi vay 16p con goi 1a kiéu ddi tuong va 16p dugc dung dé khai bao cac bién, mang d6i tugng (nhu
thé dung kiéu int dé khai bao cac bién mang nguyén). Nhu vy tir mot 16p co thé tao ra (bang cach
khai bao) nhiéu d6i tuong (bién, mang) khac nhau. Mdi ddi tugng c6 vung nh¢ riéng cua minh. Vi
vay ciing ¢ thé quan niém 16p 1a tap hop cac d6i tuong cung kiéu.

Chuong nay sé trinh bay cach dinh nghia 16p, cach xay dung Jphuong thire, giai thich vé pham vi
truy nhdp, su dung cac thanh phan cua 16p, cach khai bao bién, mang ciu triic, 10i goi téi cac
phuong thtrc.

Bai 1. Dinh nghia lop
1. L6p duoc dinh nghia theo mau:
class tén_lop
{
// Khai bao cac thanh phan dir liéu (thugc tinh)
// Khai bao cac phwong thirc
}s
// Pinh nghia (xy dung) cac phwong thirc
Chu y:
Thudc tinh cta 16p c6 thé 1a cac bién, mang, con tré co kiéu chuan (int, float, char, char*,

long,...) hodc kiéu ngoai chuan di dinh nghia trudc (cau trac, hop, 16p, ...) . Thudc tinh cua 16p
khong thé co kiéu cua chinh 16p d6, nhung ¢ thé 13 kiéu con tré 16p nay, vi du:

class A

{
A x; //Khong cho phép, vi x c6 kiéu 16p A
A *p; //Cho phép, vip la con tro kiéu 16p A

b

2. Khi bao cac thanh phan cta 16p (thudc tinh va phuong thirc) co thé dung cac tir khoa private
va public dé quy dinh pham vi st dung cta cac thanh phan. Néu khong quy dinh cu thé (khong
dung cac tir khoa private va public) thi C++ hiéu d6 1a private.

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

Céc thanh phan public (cong cong) dugc phép st dung ¢ ca bén trong va bén ngoai 16p.

3. Cac thanh phan dit liéu thuong (nhung khong bat budc) khai bao 1a private dé bao dam tinh
giau kin, bdo v¢ an toan dir li€u cua 16p, khong cho phép cac ham bén ngoai xam nhap vao dir li€u
cua 16p.

4. Cac phuong thirc thuong khai béo 1a public dé chung c6 thé duoc goi t6i (sir dung) tir cac ham
khac trong chuong trinh.
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5. Céac phuong thuc co thé dugc xdy dung bén ngoai hodc bén trong dinh nghia 16p. Thong
thuong, cac phuong thuc ngan dugc viét bén trong dinh nghia 16p, con cac phuong thirc dai thi viét
bén ngoai dinh nghia 16p.

6. Trong than phuong thirc cia mot 16p (gia sir 16p A) o thé sir dung:

+ Cac thudc tinh cua lop A

+ Cac phuong thue cua lop A

+ Céc ham tu 1ap trong chuong trinh. Vi pham vi stir dung cia ham la toan chuong trinh.

7. Gia trj tra vé cia phuong thirc c6 thé c6 kiéu bat ky (chuin va ngoai chuan)

Vi du sau s& minh hoa cac diéu no6i trén. Chung ta s& dinh nghia 16p dé moé ta va xu 1y cac diém
trén man hinh d6 hoa. Lop duoc dat tén 1a DIEM.

+ Cac thudc tinh cta 16p gom:

int x; //hoanh do (cot)
int y; //tungdd (hang)
int m; // mau
+ Cac phuong thuec:
Nhép dit liéu mot diém
Hién thi mot diém
4n mot diém
Lép diém duogc xay dung nhu sau:
class DIEM
{
private:
intx,y, m;
public:
void nhapsl() ;
void hien() ;
void an()
{
putpixel(x, y, getbkcolor());
/
} ;
void DIEM: :nhap()
{
cout << “\nNhdp hoanh do (cot) va tung do (hang) cua diem: “
cin >>x >>y;
cout << “\nNhdp ma mau ciia diém:

cin >>m;

/
void DIEM: :hien()
{

int mau_ht ;
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mau_ht = getcolor();

putpixel(x, y, m);
setcolor(mau_ht);

Qua vi du trén co6 thé rat ra mdt s6 di€u can nhd sau:

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

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

+ Khi xay dung cac phuong thire bén ngoai 16p, can dung thém tén 16p va toan tir pham vi :: dit
ngay trudc tén phuong phuc dé quy dinh rd day 1a phuong thic cia 16p nao.

Bai 2. Bién, mang di twong
Nhu di néi & trén, mot 16p (sau khi dinh nghia) c6 thé xem nhu mot kiéu ddi tugng va co thé

dung dé khai bao cac bién, mang ddi twong. Cach khai bao bién, mang d01 tuong ciling giébng nhu
khai bao bién, mang cac kiéu khac (nhu int, float, cdu tréic, hop, ...), theo mau sau:

Tén_lép danh sach dbi ;
Tén 16p danh sach mang ;
Vi du st dung 16p DIEM ¢ $1, ¢6 thé khai bao cac bién, mang DIEM nhu sau:
DIEM dl, d2, d3 ; // Khai bao 3 bién dbi twong d1, d2, d3
DIEM d[20]; // Khai bio mang ddi trong d gdbm 20 phan tir

M&i déi twong sau khi khai bao s& duoc cAp phat mot ving nhd riéng dé chua céc thude tinh cua
chung. Chu ¥ rang s& khong c6 ving nhé riéng dé chtra cac phuong thirc cho mdi ddi twong. Cac
phuong thirc s& dugc st dung chung cho tit ca cac ddi trong cung 16p. Nhu vay vé bo nhé duoc
cap phat thi dbi tugng gidng cau triic. Trong truong hop nay:

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

Trong vi du trén, mdi dbi tugng dl1, d2, d3 va mdi phén tur d[i] déu c6 3 thudce tinh 12 x, y, m
Chuyla mdi thudc déu thude vé mot dbi tuong, vi vady khong thé viét tén thudc mot cach riéng ré
ma bao gid ciing phai c6 tén ddi trong di kém, gidng nhu cach viét trong ciu tric ctia C hay ban ghi
ctia PASCAL. Noi cach khac, cach viét thudc tinh cua d6i tuong nhu sau:

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

Str dung cac phwong thirc
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Ciing giéng nhu ham, mot phuong thire duoc sur dung thong qua 101 goi. Tuy nhién trong 161 goi
phuong thirc bao gid cling phai ¢d tén doi tugng dé chi 10 phuong thirc thyc hién trén cac thudc
tinh cua doi tugng nao. Vi du 101 goi:

d1.nhapsl();
s& thuc hién nhap s liéu vao cac thanh phan d1.x, dl.y va dl.m
Cau lénh
d[3].nhapsl() ;
s& thyc hién nhap sd liéu vao cac thanh phan d[3].x, d[3].y va d[3].m

Chung ta s€ minh hoa cac djéu noi trén bang mot chuong trinh don gian st dung 16p DIEM def:
nhép 3 diém, hién roi an cac diém vura nhap. Trong chuong trinh dua vao ham kd_do_hoa() dung dé
khoi dong hé do 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();
}’.
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()
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{

int mh, mode ;

mh=mode=0;

initgraph(&mh, &mode, "");
}

void main()

{
DIEM d1, d2, d3 ;
d1.nhapsl();
d2.nhapsl();
d3.nhapsl();
kd do hoa();
setbkcolor(BLACK),
dl.hien();
d2.hien();
d3.hien(),
getch();
dl.an();
d2.an();
d3.an();

getch();
closegraph(),

Bai 3. Con tro dbi twong
Con tro d6i tuong dung dé chua dia chi cua bién, mang ddi tuong. N6 duoc khai bao nhu sau:
Tén 16p *con trd ;
Vi du dung 16p DIEM c¢6 thé khai bao:
DIEM *pl, *p2, *p3 ; // khai bao 3 con tro pl, p2, p3
DIEM dl, d2 ; // Khai bao 2 d6i twong d1, d2
DIEM d[20] ; // Khai bdo mang dbi twong
va ¢6 thé thuc hién céc cau 1énh:
pl = &d2;//pl chua dia chi ciia d2 , hay p1 tré toi d2
p2=d; //p2trotéi ddu mang d
p3 =new DIEM // Tao mdt d6i twong va chua dia chi cia né
// vao p3
Dé sir dung thudc tinh cta di twong thong qua con tro, ta viét nhu sau:
Tén_con_tro->Tén_thudc tinh

Chii y: Néu con tro chura dia chi dau cua mang, c6 thé dung con tré nhu tén mang.
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Nhu vay sau khi thuc hién céc cau Iénh trén thi:
pl->x vad2.x la nhu nhau
p2[i].y va d[i].y 1a nhu nhau

Tom lai ta cé quy tic sau
Quy tic sir dung thudc tinh: Dé sir dung mot thudce tinh cua d6i tuong ta phai dung phép . hoic
phép -> . Trong chuong trinh, khong cho phép viét tén thudc tinh mot cach don doc ma phai di kém
tén doi tugng hodc tén con tro theo cdc 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_tré[chi s6].Tén thudc tinh
Chuong trinh dudi day cling sir dung 16p DIEM (trong $1) dé nhap mot day diém, hién thi va an

cac diém vira nhap. Chuong trinh ding mét con tro kiéu DIEM va dung toan tir new dé tao ra mot
day dbi tuong.

#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();
}’.
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);
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setcolor(mau_ht);

/
void kd do hoa()

{

int mh, mode ;

mh=mode=0;

initgraph(&mh, &mode, "");
/

void main()

{

DIEM *p;

inti, n,

cout << "So diem. "

cin >>n;

p =new DIEM[n+1];

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

kd do hoa();

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

getch();

Sor (i=1; i<=n; ++i)
pli].an();

getch();
closegraph();

/

Bai 4. P6i ciia phwong thirc, con tré this
4.1. Con tré this 1a ddi thir nhit ciia phwong thirc
Chung ta hay xem lai phuong thure nhapsl ctua 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 ;

/

RG rang trong phuong thirc nay ching ta sir dung tén cac thudc tinh x, y va m mét cach don doc.
Diéu nay c6 vé nhu mau thuin véi quy tic str dung thudc tinh néu trong muc trudc. Song sy thé nhu

sau:
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C++ str dung con tr6 déc biét this trong cac phuong thire. Cac thude tinh viét trong phuong thirc
dugc hiéu la thuoc mot doi tugng do con tro this tré tdi. Nhu vay phuong thirc nhapsl() co6 thé viét
mdt 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 ;
/
Tir goc d6 ham sb célthé‘ két luan rang: Phuong thirc bao gid ciing ¢ it nhat mot ddi 14 con trd
this va né ludn ludn 1a doi dau tién cua phuong thure.
4.2. Tham sb ung voi ddi con tré this
Xét mot 101 goi téi phuong thirc nhapsl() :
DIEM dI;
d1.nhapsl() ;
Trong trudng hop nay tham sd truyén cho con tré this chinh 1a dia chi cua d1:
this = &d1
Do do:
this->x chinh 1a d1.x
this->y chinh la dl.y
this-=>m chinh 1a dl.m
Nhu vay cau 1énh
d1.nhapsl() ;
s€ nhap dir li€u cho cac thudc tinh ctia ddi tuong d1. Tur do6 co thé rut ra két luan sau:

Tham s truyén cho ddi con tré this chinh 1a dia chi cua d6i twong di kém véi phuong thic trong

101 goi phuong thurc.
4.3. Cac d6i khac ciia phwong thirc

“Ngoai doi dic bigt this (d6i nay khong xuét hign mét céch tuong minh), phuong thire con c6 cac
do1 khac dugc khai bao nhu trong cac ham. Doi cua phuong thire ¢6 thé co kiéu bat ky (chuan va
ngoai chuan).

Vi du dé xay dung phuong thirc v& dudng thing qua 2 diém ta can dua vao 3 dbi: Hai dbi 1a 2

bién kiéu DIEM, dbi thtr ba kiéu nguyén xac dinh ma mau. Vi d3 c6 déi ngdm dinh this 1a ddi tha
nhat, nén chi can khai bao thém 2 do6i. Phuong thire 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);
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setcolor(mau_ht),;
/
~ Chuong trinh sau minh hoa cac phuong thire co nhiéu ddi. Ta van dung 16p DIEM nhung c6 mot
sO thay doi:

+ B6 thudc tinh m (mau)

+ B0 céac phuong thie hien va an

+Pua vao 4 phuong thirc mai:
ve doan thang (V& doan thing qua 2 diém)
ve tam giac (V& tam giac qua 3 diém)
do_dai (Tinh d6 dai cta doan thang qua 2 diém)
chu_vi (Tinh chu vi tam gi4c qua 3 diém)

Chuong trinh con minh hoa:

+ Viéc phuong thuc nay st dung phuong thirc khac (phuong thic ve tam giac st dung phuong
thirc ve_doan_thang, phuong thirc chu_vi st dung phuong thitc do_dai)
+ Str dung con tro this trong than cac phuong thuc ve tam_giac va chu vi
Noi dung chwong trinh 13 nhap 3 diém, vé& tam giac c6 dinh 1a 3 diém vira nhap sau d6 tinh chu vi
tam giac.
#include <conio.h>
#include <iostream.h>
#include <graphics.h>
#include <math.h>
#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(dl.x - d2.x,2) + pow(dl.y-d2.y,2)) ;

/

double chu vi(DIEM d2, DIEM d3);
}’.
void DIEM: :nhapsl()
{

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

/
void kd_do_hoa()
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{
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 dl, d2, d3;
chartb _cv[20] ;
dl.nhapsl();
d2.nhapsl();
d3.nhapsl();
kd _do_hoa();
dl.ve tam giac(d2,d3,15);
double s = dl.chu vi(d2,d3),;
sprintf(tb_cv,"Chu vi = %0.2f", s);
outtextxy(10,10,tb_cv);

getch();
closegraph(),

/
M6t s6 nhan xét vé ddi ciia phwong thirc va 101 goi phwong thirc
+ Quan sat nguyén mau phuong thirc:
void ve_doan_thang(DIEM d2, int mau) ;
s& thiy phuong thtic c¢6 3 ddi:
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D6i thir nhat 13 mot ddi twong DIEM do this tro t6i
Dbi th hai 1a d6i twong DIEM d2
Péi thir ba 13 bién nguyén mau

No6i dung phuong thic 13 v& mot doan thiang di qua cac diém *this va d2 theo mi mau mau. Xem
than ctia phuong s€ thay dugc ndi dung nay:

void DIEM::ve doan_thang(DIEM d2, int mau)
{
setcolor(mau),
line(this->x,this->y,d2.x,d2.y);
/
Tuy nhién trong truong hop nay, vai tro cua this khong cao la:im, vi n6 duge dua vao chi cbt lam
rd doi thir nhat. Trong than phuong thic ¢6 thé b tir khod this van dugc.
+ Vai tro cua this tré nén quan trong trong phuong thurc ve tam_giac:
void ve_tam_giac(DIEM d2, DIEM d3,int mau) ;
Phuong thirc ndy c6 4 d6i 1a:
this tro toi mot ddi tugng kiéu DIEM
d2  mot d6i tuong kiéu DIEM
d3 mot ddi tuong kiéu DIEM
mau mdt bién nguyén
Noi dung phuong thure 1a vé 3 canh:
canh 1 diqua *this va d2
canh2diqua d2vad3
canh3 diqua d3va *this
Céc canh trén dugc v€ nho st dung phuong thitc ve doan_thang:
V@& canh 1 dung Iénh: (*this).ve doan thang(d2,mau) ;
V& canh 2 dung 1énh: d2.ve doan_thang(d3,mau);
V¢€ canh 3 dung I¢nh: d3.ve doan thang(*this,mau);

Trong trudng nay rd rang vai trd cua this rat quan trong. Néu khong dung nd thi cong viée tro
nén kho khan, dai dong va kho hiéu hon. Ching ta hay so sdnh 2 phuong an:

Phuong an dung this trong phuong thirc 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 thirc ve tam_giac:
void DIEM::ve tam_giac(DIEM d2, DIEM d3,int mau)

{
DIEM dI;
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dl.x =x;
dl.y =y,
dl.ve doan_thang(d2,mau);
d2.ve doan_thang(d3,mau);
d3.ve_doan_thang(dl,mau);

Bai 5. N6i thém vé kiéu phuwong thirc va kiéu doi ciia phwong thire
5.1. Kiéu phwong thirc

Phuong thire co thé khong c6 gia tri tra vé& (kiéu void) hodc co thé tra vé mot gia tri co kiéu bat
ky, ké ca gia tri kiéu dbi tuong, con tré dbi twong, tham chiéu dbi tuong.

5.2. Poi ciia phuong thirc
Déi ciia phuong thirc (ciing gidng nhu ddi ctia ham) c¢6 thé co kiéu bat ky:

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

+ Cac kiéu ngoai chuan da dinh nghia truéc nhu doi tugng, cau trac, hop, enum,... . Con trd
hodc tham chiéu dén cac ki€u ngoai chuan nay.

+ Kiéu d6i twong cta chinh phwong thirc, con tré hodc tham chiéu dén kiéu d6i twong nay.

5.3. Cac vidu
Vi du 1 minh hoa:

+ Thudc tinh (thanh phan dit liéu) cta 16p c6 thé 1a ddi twong cua 16p khac da dinh nghia bén
trén.

+ Phuong thire ¢ gia tri tra vé kiéu ddi twong va con tré doi tuong.

Noi dung chuong trinh 1a nhap mot dﬁy hinh chir nhat, sau d6 tim hinh chir nhat c6 max dién tich
va hinh chit nhat c6 max chu vi.

Chuong trinh duoc to chire thanh 2 16p:
+ Lép HINH_CN gom:
- Cac thudc tinh: d va r (chiéu dai va chidu rong)
- Céc phuong thuc
void nhapsl() ; // Nhap chiéu dai, rong
int dien_tich(); // Tinh dién tich
int chu_vi(); // Tinh chu vi
+Lép DAY HINH _CN gom
- Cac thudc tinh:
int n; //sd hinh chir nhat cta day
HINH_CN *h; /Con tro téi ddy ddi trong cua 16p HINH _CN
- Cac phuong thuc
void nhapsl(); // Nhap mot day hinh chit nhat
HINH_CN hinh_dt max() ; //Tra vé& hinh chit nhét c¢6
// dién tich max
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HINH_CN *hinh_cv_max() ; / Tra v& con tr6 téi HCN c6

// chu vi max
#include <conio.h>
#include <iostream.h>
class HINH CN
{
private:
intd, 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 << " chieurong="<<r;

/

int dien_tich()

{

return d*r;

/

int chu_vi()

{
return 2*(d+r);
/
} ;
class DAY HINH CN
{
private:
int n; // So hinh ch nhat
HINH CN *h;
public:
void nhapsl();
HINH CN hinh_dt max() ;
HINH CN *hinh_cv_max() ;
} ;
void DAY HINH CN.::nhapsl()
{

cout << "So hinh CN ="
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cin >> ny;
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()

{
intimax = 1;
for (int i=2; i<=n; ++i)

if (h[i].chu_vi() > h[imax].chu_vi() )

imax =1,
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();
hevmax->in() ;
getch();

/

Vi du 2 minh hoa:

+ Thudc tinh (thanh phan dir liéu) caa 16p co thé 1a dbi twong cua 16p khac dd dinh nghia bén
trén.

+ Phuong thirc ¢6 gia tri tra vé kiéu dbi twong
+ Vai tro cua con tro this (xem phuong thirc maxdt cia 16p TAM_GIAC)
+ Phuong thure tinh (xem phuong thure tao_tg cta 16p TAM_GIAC)
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Noi dung chuong trinh 1a nhap mét diy cac diém, sau d6 tim tam gidc 16n nhit (vé dién tich) co
dinh 1a cac diém vira nhap.
Chuong trinh dugc to chtrc thanh 2 16p:
+ Lép DIEM gom:
- Cac thudc tinh: x vay (toa do cia diém)
- Cac phuong thic
void nhapsl() ; // Nhap x, y
void in() ; // In toa do
double do_dai(DIEM d2) ; // Tinh d6 dai doan thang qua
// 2 diém (diém 4n xac dinh boéi this va diém d2)
+ Lép TAM_GIAC gom:
- Cac thudc tinh:
DIEM d1,d2,d3; // 3 dinh cua tam giac
- Céc phuong thuc:
void nhapsl(); / Nhap toa do 3 dinh
void in(); // In toa do 3 dinh
// Tao mot d6i tuong TAM_GIAC tr 3 débi tuong DIEM
static TAM_GIAC tao_tg(DIEM el, DIEM e2, DIEM e3)
double dien_tich() ; // Tinh dién tich
// Tim tam giac c6 dién tich max trong 2 tam giac *this va t2
TAM _GIAC maxdt(TAM_GIAC t2);
+ Cac van d¢ dang chu y trong chwong trinh 1a:
- Phuong thuc tinh tao_tg (s€ giai thich bén dudi)
- Phuong thuc maxdt
+ Thuat toan la:
- Duyét qua cac t6 hop 3 diém.
- Dung phuong thic 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 giac: tam giac
vlra 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:";
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cin>>x>>y;
void in()
cout << "y ="<<x<< rry: u<<y,.

/
double do_dai(DIEM d2)
{
return sqrt(pow(x-d2.x,2) + pow(y-d2.y,2) );
/
I
class TAM GIAC
{
private:
DIEM dl1,d2,d3; // 3 dinh tam giac
public:
void nhapsl();
void in();
static TAM GIAC tao _tg(DIEM el, DIEM e2, DIEM e3)

{
TAM GIAC t;

tdl=el; t.d2 =e2; td3=e3;
return t;
/
double dien tich() ;
TAM GIAC maxdt(TAM _GIAC t2),
} ;
void TAM GIAC::nhapsl()
{
cout << "\nDinh 1-";
dl.nhapsl();
cout << "\nDinh 2 -";
d2.nhapsl();
cout << "\nDinh 3 - ";
d3.nhapsl();
/
void TAM GIAC::in()

{
cout << "\nDinh 1: " ; dl.in();
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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=(a+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 ;
else
return t2;
/
void main()
{
DIEM d[50];
intn, i,
clrser();
cout << "\n So diem=";
cin >>n;
for (i=1; i<=n; ++i)
{
cout << "\nNhap diem " <<i<<"-";
dfi].nhapsl(),
/
intj, k;
TAM GIAC tmax, t;

tmax = TAM GIAC::tao_tg(d[1],d[2],d[3]);

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);

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

/

Chii y 1: Dé tao mot dbi tugng TAM_GIAC tir 3 d6i tugng DIEM ta da dung phuong thirc tinh:
static TAM_GIAC tao_tg(DIEM el, DIEM e2, DIEM e3)

{
TAM_GIAC t;

tdl=el; t.d2 = e2; t.d3=e3;
return t,;

/

Phuong thirc tinh (s& noi thém trong cac muc bén dudi) co cac dic diém sau:

+No giéng phuong thic thong thuong ¢ chd: Trong than cta nd co thé truy nhap t6i cac thanh
phan cua 16p (cu thé 1a 16p TAM_GIAC).

+ N6 khac phuong thirc thong thudng & chd:

- Khéng c6 d6i ngam dinh xac dinh b6i con tro this (nhu phuong thirc thong thuong). Nhu
vay phuong thirc tao tg c6 dung 3 doi.
- No khong gian voi mot dbi twong cu thé nao cia 16p, nén trong 10i goi téi phwong thirc 40 cd
theé dung tén 16p, vi du (xem ham main):
t=TAM_GIAC::tao_tg(d[1],d[j],d[k]);

Chii y 2: Khong thé thay phuong thirc tinh tao_tg bang ham, vi trong than ham khong duoc truy
xuat dén cac thude tinh cua 16p TAM_GIAC. Tuy nhién c6 mot giai phap khac la dung khai niém
ham ban (friend). Ham ban cua mdt 16p ¢6 quyén truy nhap dén cac thudc tinh cua 16p. Trong vi du
3 dudi day ta s€ xay dung ham tao _tg nhu mdt ham ban cia 16p TAM_GIAC.

Chit ¥ 3: con mot giai phap nira 1a ding ham tao (constructor) s& trinh bay trong cac chuong sau:

Chuong trinh du6i day c6 ndi dung gidng nhu vi du 2, nhung thay phwong thiic tinh tao_tg bang
ham ban tao_tg.

Vi du 3: Minh hoa cach dung ham ban. N6i 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,

/
void in()
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{

cout << "y ="<<x<< ny: u<<y’.

/
double do_dai(DIEM d2)
{
return sqrt(pow(x-d2.x,2) + pow(y-d2.y,2) );
/
} E
class TAM_GIAC
{
private:
DIEM dl1,d2,d3; // 3 dinh tam giac
public:
void nhapsl();
void in();
friend TAM GIAC tao_tg(DIEM el, DIEM e2, DIEM e3)
{
TAM GIACt;
tdl=el; td2 =e2; td3=e3;
return t,;
/
double dien_tich() ;
TAM GIAC maxdt(TAM GIAC t2);
I
void TAM GIAC: :nhapsl()
{
cout << "\nDinh 1 -";
dl.nhapsl();
cout << "\nDinh 2 -";
d2.nhapsl();
cout << "\nDinh 3 - " ;
d3.nhapsl();
/
void TAM GIAC::in()
{
cout << "\nDinh 1: " ; dl.in();
cout << "\nDinh 2: " ; d2.in();
cout << "\nDinh 3: " ; d3.in();
/
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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=(a+tb+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 ;
else
return t2;

/

void main()
{
DIEM d[50];
intm, i;
clrser();
cout << "\n So diem="";
cin >>n;
Sor (i=1; i<=n; ++i)
{
cout << "\nNhap diem " <<i<<"-";
d[i].nhapsl();
/
intj, k;
TAM GIAC tmax, t;
tmax = tao_tg(d[1],d[2],d[3]);
for (i=1;i<=n-2;++i)
for (j=i+1;j<=n-1;++j)
for (k=j+1;k<=n;++k)
{
t=tao _tg(d[i],d[j],d[k]),

tmax = tmax.maxdt(t);

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

getch();
/

Chii y: Ham ban c6 thé xay dung bén trong dinh nghia 16p (nhu chuong trinh trén) hoic co thé
khai bao bén trong va xay dung bén ngoai dinh nghia 16p nhu sau:

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);
double dien_tich() ;
TAM GIAC maxdt(TAM _GIAC t2);
} ;
TAM GIAC tao tg(DIEM el, DIEM e2, DIEM e3)
{
TAM GIAC ¢;
tdl=el; t.d2 = e2; t.d3=e3;
returnt;
/

Nhdn xét: Khong cho phép dung tir khod friend khi xdy dung ham (bén ngoai lop)

Bai 6. Ham, ham ban

6.1. Ham c¢6 céc tinh chit sau:

+ Pham vi ctia ham 1a toan bg chuong trinh, vi vy ham c6 thé duoc goi toi tir bét ky chd nao.
Nhu vay trong cac phuong thuc ¢é thé st dung ham.

+ Pbi ctia ham c6 thé 1a cac d6i twong, tuy nhién c6 mot han ché 1a trong than ham khong cho
phép truy nhép téi thude tinh cia cac doi nay. Vidu gid st da dinh nghia lop:

class DIEM
{

private:

double x,y; // Toa do cua diem
public:

void nhapsl()

{
cout << "Toadox, y: ",

cin>>x >>y;
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/
void in()
{
cout << "y ="<<x<<"y="<<y;
/
#
Dung 16p DIEM, ta xdy dyng ham tinh d6 dai ciia doan thang di qua 2 diém nhu sau:
double do_dai(DIEM d1, DIEM d2)
{
return sqrt(pow(dl.x-d2.x,2) + pow(dl.y-d2.y,2));
/

Ham nay s€ bi bao 16i }(hi dich, vi trong than ham khong cho phép st dung céc thudce tinh d1.x,
dl.y, d2.x, d2.y cua céac doi tugng d1 va d2 thudc 16p DIEM.

~+ Pham vi su dung cua cac phuong thire (public) 1a toan chuwong trinh, vi v@y trong than ham co
thé goi to1 cac phuong thure. Vi du gid sir 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 << "y ="<<x<< "y= u<<y,.

/
double do dai(DIEM d2)

{
return sqrt(pow(x-d2.x,2) + pow(y-d2.y,2) );
/
} E
Khi d6 bang cach ding phuong thirc do_dai, ta c6 thé viét ham tinh dién tich tam giéc c6 dinh l1a
cac doi tugng d1, d2, d3 cua 16p DIEM nhu sau:
double dt _tg(DIEM dl, DIEM d2, DIEM d3)

{
double a,b,c,p,s;
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a=dl.do _dai(d2);

b=d2.do _dai(d3);

c=d3.do_dai(dl),

p=(a+b+c)/2;

return sqrt(p *(p-a) *(p-b) *(p-c)),
/

Bang cach ding ham dt_tg, ¢ thé t6 chirc lai chuwong trinh tim tam giac ¢6 dién tich 16n nhat (&
muc trén) mdt cach don gian hon( bo di 16p TAM_GIAC) nhu vi du sau.

Vidu 1:
#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;
/
void in()
{
cout << "y ="<<x<<"y="<<y;

/
double do_dai(DIEM d2)
{
return sqrt(pow(x-d2.x,2) + pow(y-d2.y,2) );
/
} ;
double dt tg(DIEM d1, DIEM d2, DIEM d3)
{
double a,b,c,p,s;
a=dl.do _dai(d2);
b=d2.do _dai(d3);
c=d3.do_dai(dl),
p=(a+b+c)/2;
return sqrt(p *(p-a) *(p-b) *(p-c));
/

void main()
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DIEM d[50];
int n, i,j,k,imax,jmax,kmax ;
clrscr();
cout << "\n So diem=";
cin >>n;
for (i=1; i<=n; ++i)
{
cout << "\nNhap diem " <<i<<"-";
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(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 I - "; d[imax].in(),
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 viée trén mang d kiéu DIEM. Bay gid néu ta ding mang ngoai
thi tir s6 thir tu s€ suy ra phan tr cia mang. Nhu vay ham
double dt_tg(DIEM d1, DIEM d2, DIEM d3);
¢6 3 ddi 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 c6 dinh 1a d[i], d[j] va d[k] . ¥ tuéng nay duoc thé hién trong vi du sau.

Vi du 2: Chuong trinh ding mang déi tuong ngoai.
Chii y: Khai bao mang ddi twong phai dat sau dinh nghia kiéu ddi 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:

GS: Pham Vin At 85 tenshi3003@gmail.com



Ldp Trinh Hwéng Béi Twong Véi C++

double x,y; // Toa do cua diem

public:
void nhapsl();
void in();
double do_dai(DIEM d2);

},.

// Chit y: Khai bdo mdng kiéu DIEM phai dat sau dinh nghia

// lop DIEM
DIEM d[50];
void DIEM: :nhapsl()
{
cout << "Toadox, y: ",

cin >> x >> y,
}
void DIEM.: :in()
{

cout << "y ="<<x<< uy: rr<<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)

{
double a,b,c,p,s;
a=d[i].do_dai(d[j]);
b=d[j].do_dai(d[k]),
c=d[k].do_dai(d[i]);
p=(a+b+c)/2;

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

/

void main()

{

int n, i,j,k,imax,jmax,kmax ;
clrscr();

cout << "\n So diem=";
cin >> n;

Sor (i=1; i<=n; ++i)

{

cout << "\nNhap diem " <<i<<"-";

dfi].nhapsl(),
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/
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 I - "; 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:

Cdch 1: Dung tir khoa friend dé khai bao ham trong 16p va xay dung ham bén ngoai nhu cac
ham thong thuong (khong dung tir khoa friend). Mau viét nhu sau:

class A

{

private:
// Khai bdo cdc thuoc tinh
public:

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

friend double f2(..);

friend A f3(..);

} K
// Xdy dung cac ham f1, 12, 13
void f1(...)
{
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double f2(...)

Cdch 2: Dung tir khoa friend dé xay dung ham trong dinh nghia 16p. Mau viét nhu sau:
class A
{
private:
// Khai bado cac thudc tinh
public:

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

/
double f2(...)

b
6.2.2. Tinh chit ctia ham ban

Trong than ham ban cta mot 16p c6 thé truy nhap t6i cac thudc tinh cua cac dbi tuong thude 16p
nay. Day 1a sy khac nhau duy nhit gitta him ban va ham thong thuong. Chuy rang ham ban khong
phai la phuong thic cua 16p. Phuong thirc c6 mot d6i an (mg vo1 con tro this) va 101 goi cua
phuong thie phai gin voi mot d6i twong nao d6 (dia chi dbi twong nay duogc truyén cho con tro
this). Loi goi ctia ham ban gidng nhu 101 goi ctia ham théng thuong.

Vi dy sau s€ so sanh phuong thirc, ham ban va ham ty do (ham thong thuong). Xét 16p SP (sb
phurc). Hay so sanh 3 phuong an dé thyc hién vi¢c cong 2 s6 phurc:

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

u=ul.cong(u2);

Phuong an 2: Dung ham ban
class SP
{
private:
double a; // Phan thuc
double b; // Phan do
public:

friend SP cong(SP ul, SP u2)

{
SP u:

ua=ula + ula;
ub=ulb + u2.b;
return u,
/
I
Cach dung
SP u, ul, u2;
u = cong(ul, u2);
Phuong an 3: Dung ham tu do
class SP
{

private:

GS: Pham Vin At

89

tenshi3003@gmail.com



Ldp Trinh Hwéng Béi Twong Véi C++

double a; // Phan thuc
double b; // Phan do
public:

} K
SP cong(SP ul, SP u2)
{
SP u:
ua=ula + ula;
ub=ulb + u2.b;

return u,

/

Phuong an nay khong dugc chap nhén, Trinh bién dich s& bao 15i vi trong than ham khong duoc
quyén truy xuat dén cac thudc tinh riéng (private) a, b ctia cac dbi twong u, ul va u2 thudc 16p SP.

6.2.3. Mt ham c6 thé 1a ban ciia nhiéu 16p dwoc khong? Ciu tra 10i 1a dwoc. Khi mot ham 1a
ban cua nhiéu 16p, thi n6 c6 quyeén truy nhap tdi tat ca cac thude tinh cua cac doi tuong trong cac
16p nay. D€ 1am cho ham f tré thanh ban cia céc 16p A, B va C ta sir dung mau viét sau:

class B; // Khai bao trude lop A
class B; //Khai bao trude 16p B
class C; // Khai béo trude 16p C
// Binh nghia 16p A
class A
{
// Khai bao f1a ban cua A
friend void f(...);
53
// Pinh nghia 16p B
class B
{
// Khai bao f'la ban cua B
friend void f(...);
§ s
// Binh nghia 16p C

class C

{
// Khai bao f1a ban cua C

friend void f(...);

}s
// Xay dung ham f
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void f(...)

}

Chuong trinh sau day minh hoa cach dung ham ban (ban cua mot 16p va ban cua nhiéu 16p).
Chuong trinh dua vao 2 16p VT (véc to), MT (ma tran) va 3 ham ban d€ thuc hi¢n cac thao tac trén
2 16p nay:

// Ham ban véi 16p VT dung dé in mot véc to

friend void in(const VT &x);

// Ham ban v6i 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);

Noi dung chuong trinh 1a nhdp mdt ma tran vudng cap n va mdt véc to cap n, sau do thuc hién
phép nhén ma tran véi véc to vira nhap.

// Chuong trinh CT3_09.CPP
#include <conio.h>
#include <iostream.h>
#include <math.h>
class VT;
class MT ;
class VT
{
private:
intn,
double x[20]; // Toa do cua diem
public:
void nhapsl();
friend void in(const VT &x);
friend VT tich(const MT &a,const VT &x) ;

IE
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();
I
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void VT::nhapsl()
{

cout << "\n Cap vec to

—_ .
b

cin>>n;
Jor (inti=1; i<=n; ++i)
{
cout << "\nPhan tu thu "<<i<<"=";
cin >> x[i];
/
/
void MT::nhapsl()
{

cout << "\n Cap ma tran = ";
cin>>n;
Sor (inti=1; i<=n; ++i)
for (int j=1; j<=n; ++j)
{

cout << "\nPhan tu thu hang "<<i << "cot " <<j << "=",
cin >> alil[j];
/

/
VT tich(const MT &a,const VT &x)
{
VTy,;
int n=a.n,
if (n!=x.n)
return x;
V.n=n;
for (int i=1; i<=n; ++i)
{
y.x[i]=0;
for (int j=1; j<=n,; ++j)
yv.x[i] +=a.afi][j]*x.x[j];
/
returny,
/
void in(const VT &x)
{

cout << "\n";
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for (int i=1; i<=x.n; ++i)
cout << x.xfif << " "

/
void in(const MT &a)

{
for (int i=1; i<=a.n; ++i)
{
cout << "\n";
for (int j=1; j<=a.n; ++j)

cout << a.afil[j] << " ";

/
void main()

{
MT a; VT x,y,
clrscr();
a.nhapsl();
x.nhapsl();
y=tich(a,x);
clrser();
cout << "\nMa tran A:";
in(a);
cout << "\n\nVec to x: " ;
in(x);
cout << "\n\nVecy = Ax: " ;
n(y);
getch();

Bai 7. Pham vi truy xuit

7.1. Cac tir khoa private va public
_Cac thanh phan (thudc tinh va phuong thirc) cua 16p c6 thé khai bao 1a private hodc public theo
mau:
private:
// Khai bao cac thanh phan riéng ctia 16p
public:
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// Khai bao cac thanh phan chung (cong cong)

Chu y: Cac thanh phan khai bdo mic dinh (khong dung céc tir khoa private va public) dugc xem
la cac thanh phan private.

7.2. Cac thanh phén riéng cia lop chi dugc sir dung trong pham vi cua 16p (trong thén cac
phuong thirc ctia 16p). Ching khong thé dem ra stir dung bén ngoai 16p.

+ Mot thudce tinh private: Thudc tinh nay (ctia méot ddi tugng nao do) chi co thé duge st dung
trong than cua cac phuong thirc cung 16p.

+ MGt phuong thuc private: Chi dugc s dung trong than ctia cac phuong thirc cung 16p.

Vi du sau minh hoa cach dung phuong thirc private. Xet 16p PS (phan s0) v6i 2 thude tinh
nguyén la t (tr) va m (mau) Gia su can xay dung cac phuong thic dé thuc hién cac phép toan cong
trur, nhén, chia phan s6. Do cac phép toan nay can dung trong toan bo chwong trinh, nén cac phuong
thirc thyc hién cac phép toan céan khai bao la public. Pé thyc hién cac phép tinh trén phan s6 can

dung dén phép rut gon phan sb. Ta c6 thé dung mot phuong thic private dé lam didu nay vi viée rat
gon chi dung trong ndi bo 16p.

7.3. Céc thanh phin cdng cdng ciia 16p c6 pham vi sir dung trong toan chuong trinh. Nhu vay néu
mot thude tinh dugce khai bao 1a public, thi nd c6 thé dugc truy nhap trong than cta bat ky ham nao
trong chuong trinh.

Vi duy trong S6 da chi ra phuong an ding mot ham (tu do) dé thyc hién phép cong 2 sb phic nhu
sau la sai:
Phuwong an 3: Dung ham ty do
class SP
{

private:
double a; // Phan thuc
double b; / Phan 40
public:

53
SP cong(SP ul, SP u2)

{
SP u:

ua=ul.a + uv2.a;
ub=ulb + u2b;
return u;

}
Tuy nhién néu stra chita bﬁ“mg cach khai bao cac thudc tinh a va b 1a public thi lai duoc.

Nhin xét: Cac thudc tinh thuong khai bao 1a private dé dam bao tinh dau kin, an toan dir liéu
cua 16p.

Bai 8. Cac phuong thirc toan tir
8.1. Cach dat tén

GS: Pham Vin At 94 tenshi3003@gmail.com



Ldp Trinh Hwéng Béi Twong Véi C++

Céc phuong thuce toan tir dugc xay dung nhu cac phuong thuc thong thuong, chi c6 khac cach
dat tén. Tén cac phuong thirc toan tir (cling giong nhu ham toan tr) dugc tao bang cach ghép tu
kho4 operator vdi mot phép toan, vi du:

operator+
operator<<

operator>>

8.2. Con tro this
Ciing giéng nhu phuong thirc thong thuong, phuong thirc toan tr ¢6 ddi dau tién (ddi khong
tuong minh) 1a con tré this.

8.3. Toan tir mgt toan hang

Cac phuong thirc toan tir mot toan hang: Dung ngay con trod this dé biéu thi toan hang duy nhat
nay, nén trong phuong thtrc s€ khong c6 doi tuong minh. Vi du phuong thire toan tir - (461 dau) mot
doi tugng kicu SP (s0 phurc) c6 thé viét nhu sau:

class SP
{

private:
double a; // Phan thyuc
double b; / Phan 4o
public:
SP operator-();
53
SP SP:: operator-()

{
SP u;
u.a = - this->a ;
u.b = - this->b ;
return u;

}

Céch dung:
SP u,v;

u= -v;

8.4. Toan tir hai toan hang
Cac phuong thirc toan tur hai toan hang: Con tr6 this tmg v6i toan hang thir nhét, nén trong
phuong thirc chi can dung mot doi twong minh d€ bi€u thi toan hang thtr hai. Vi du phuong thire
toan tur + (cdng) hai doi tugng ki€u SP (s6 phurc) c6 thé viét nhu sau:
class SP
{
private:
double a; // Phan thuc
double b; // Phan 4o
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public:
SP operator+(SP u2);
5
SP SP:: operator+(SP u2)
{
SP u;
u.a= this->a+u2.a ;
u.b = this->b +u2.b;
return u;
h
Cach dung:
SP p,p,1;
r=ptq;

8.5. Lép DT (Pa thirc)
Chuong trinh sau s€ dinh nghia 16p DT va dua vao cac phuong thirc, ham:
+ Cac thudc tinh:
int n ; // bac da thirc
double *a ; // tré t61 vung nhé chura cac hé s6 da thirc

+ Céac phuong thiic operator+, operator- diung dé d6i ddu cac hé sé da thirc

operator+ dung dé cong 2 da thic

operator- dung dé trir 2 da thirc

operator* dung dé nhan 2 da thirc

operator” dung dé tinh gia tri da thic

operator] ] dung dé cho biét bac va hé sb cua da thuc

+ Cac ham ban:
operator<<  dung d¢ in cac h¢é s6 da thirc
operator>>  dung dé nhap cac hé sb da thuc

+ Ham (ty do)
double F(DT p, double x) ding dé tinh p(x)-gia tri da thirc tai x
+ N6i thém vé phuong thirc chi s6 va ham tu do F
- Néu p 1a @6i tugng cua 16p DT, thi ham chi sb cho biét:
p[-1] = double(n)
pli] = a[i],i1=0, 1, ...,n
- Ham ty do F s& dung phuong thtic chi s6 dé xac dinh n , cac hé sb da thirc va ding ching dé
tinh gid tri da thuec.
+ Trong chuong trinh str dung ham new dé cap phat ving nhé chira hé s6 da thirc.
+ Noi dung chuong trinh gdm:
- Nhép, in cac da thuc p, q, 1, s
- Tinh da thuc: f=-(p + q)*(r-s)
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- Nhap céc s6 thuc x1 va x2

- Tinh f(x1) (bang cach dung phuong thiic operator’)

- Tinh f(x2) (bang cach dung ham F)
// Chuong trinh CT3 10.CPP
#include <conio.h>
#include <iostream.h>
#include <math.h>
class DT

{

private:

intn; //Bac da thuc

double *a; // Tro toi vung nho chua cac he so da thuc
/a0, al,...
public:

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 afi];
/
} ,.
// Ham tinh gia tri da thuc
double F(DT d,double x)
{
double s=0.0, t=1.0;
intn,;
n =int(d[-1]),

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

{
s +=d[i]*;
t*¥=x;
}
return s,

/

ostream& operator<< (ostream& os,const DT &d)
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{
os << "-Cac he so (tuao): " ;
for (inti=0; i<=dn,; ++i)
os << d.afi] <<"";

return os;

/

istream& operator>> (istream& is,DT &d)
{
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 << "He so bac " <<ij<<"=",
is >>d.afi] ;
/

return is;

/
DT DT::operator-()
{
DT p;
p.n=n;
p-a = new double[n+1];
for (int i=0 ; i<=n; ++i)

p-a[i] = -afi];
return p;
/
DT DT::operator+(const DT &d2)
{
DT d;
int k,i;

k=n>d2n?n:d2n;
d.a = new double[k+1];
for (i=0; i<=k,; ++i)
if (i<=n && i<=d2.n)
d.afi] = afi] +d2.afi];
else if (i<=n)
d.afi] = afi];
else
d.ali] =d2.afi];
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i=k;

while(i>0 && d.afi]==0.0) —i;

dn=1;
return d ;

/
DT DT::operator-(DT d2)
{
return (*this + (-d2));
/
DT DT::operator*(const DT &d2)
{
DT d;
intk, i, j;:
k=dn=n+d2.n;
d.a = new double[k+1];

for (i=0; i<=k; ++i) d.afi] = 0;

SJor (i=0;i<=n; ++i)
for (j=0; j<=d2.n; ++j)
d.afi+j] +=ali]*d2.a[j] ;
return d;

/

double DT::operator’(const double &x)

{
double s=0.0, t=1.0;

for (int i=0; i<=n,; ++i)
{
s +=ali]*t;
t*=x;
/
return s,
/
void main()
{
DT p,q,r,s.f;
double x1,x2,g1,g2;

clrser();

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

cout << "\nDa thucp "<<p;

cout <<"\nNhap da thuc Q " ; cin >> g,
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cout << "\nDa thuc q " << gq

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

cout <<"\nNhap da thuc S " ; cin >> s,
cout << "\nDa thucs " <<s ;
f=-pra)*(r-s);

cout << "\nNhap so thuc xI1: " ; cin >> xI;
cout << "\nNhap so thuc x2: " ; cin >> x2;
gl =fxI;

g2 =F(x2),

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

cout << " f("<<xI<<")="<<gl;
cout << "ln f"<<x2<<") ="<<g2;
getch();
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Chuong 4
Ham tao, ham huy va cac
van deé lién quan

Chuong nay trinh bay mot s6 van dé c6 tinh chuyén sau hon vé 16p nhur:
+ Ham tao (constructor)

+ Ham huy (destructor)

+ Toan tir gan va ham tao sao chép

+ MJdi lién quan giita ham tao va d6i twong thanh phan

+ Céc thanh phan tinh

+ Lop ban, ham ban

+ Pdi twong hing

+ Phuong thure inline

Bai 1. Ham tao (constructor)

1.1. Cong dung

Ham tao ciing 1a mdt phuong thirc ctiia 16p (nhung kha dac biét) dung dé tao dung mot ddi tuong
moi. Chuong trinh dich s€ cap phat bd nhd cho doi tugng sau d6 s€ goi dén ham tao. Ham tao s€
khoi gén gia tri cho cac thudc tinh ctia doi tugng va cé thé thuc hién mot s6 cong viéc khac nham
chuan bi cho doi tuong maoi.

1.2. Céch viét ham tao

1.2.1. Piém khac ciia ham tao va cac phwong thirc thong thuong

Khi viét ham tao can dé v 3 su khéc bi¢t cua ham tao so v6i cac phuong thirc khac nhu sau:
+ Tén ctia ham tao: Tén ctia ham tao bat budc phai tring véi tén cua 16p.

+ Khong khai bao kiéu cho ham tao.

+ Ham tao khong c6 két qua tra vé.

1.2.2. Sy gidng nhau ciia ham tao va cic phwong thirc thong thuong
Ngoai 3 diém khéc biét trén, ham tao duoc viét nhu cac phuong thirc khac:
+ Ham tao c6 thé dugc xdy dung bén trong hodc bén ngoai dinh nghia 16p.
+ Ham tao c6 thé c6 dbi hodc khong co ddi.
+ Trong mot 16p ¢ thé c6 nhiéu ham tao (cing tén nhung khac bo ddi).
Vi du sau dinh nghia 16p DIEM_DH (Piém d6 hoa) c¢6 3 thudc tinh:
int x; // hoanh d6 (cot) cuia diém
inty; // tung d6 (hang) cua diém
int m; // mau cua diém
va dua vao 2 ham tao dé khoi gan cho cac thudc tinh cta 16p:
// Ham tao khong ddi: Dung cac gié tri cd dinh dé khoi gan cho
// X, y, m
DIEM_DH() ;
// Ham tao c6 dbi: Dung cac dbi x1, y1, m1 dé khoi gan cho

/X, y, m
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// B6i m1 ¢6 gia tri mac dinh 15 (mau tring)
DIEM DH(int x1, int y1, int m1=15) ;
class DIEM_DH

{
private:
intx,y, m;
public:
//Ham tao khong ddi: khai gan cho x=0, y=0, m=1
// Ham nay viét bén trong dinh nghia 16p
DIEM_DHJ()
{
x=y=0;
m=1;
}
// Ham tao nay xay dung bén ngoai dinh nghia 16p
DIEM DH(int x1, int y1, int m1=15) ;
/I Céac phuong thire khac
3

// Xay dung ham tao bén ngoai dinh nghia 16p
DIEM DH:: DIEM DH(int x1, int y1, int m1)
{
x=x1; y=yl; m=ml;

}

1.3. Dung ham tao trong khai bao

+ Khi da xay dung céc ham tao, ta co thé dung chung trong khai bao dé tao ra mot dbi tuong
dong thoi khéi gan cho cac thudce tinh ctia d6i tuong dugc tao. Dya vao céc tham so trong khai bao
ma Trinh bién dich s& bict can goi dén ham tao nao.

+ Khi khai bdo mét bién ddi tuong co thé st dung cac tham s6 dé khoi gan cho cac thudc tinh
cua bién doi tugng.

+ Khi khai bio mang ddi trong khong cho phép ding cac tham sé dé khai gan.

+ Cau lénh khai bao mot bién ddi twong s& goi toi ham tao 1 1an

+ Cau Iénh khai bao mot mang n ddi tuong s€ goi téi ham tao n lan.

Vi du:
DIEM DH d; // Goi t&i ham tao khong ddi.
/ Két qua d.x=0, d.y=0, d.m=1
DIEM_DH u(200,100,4); // Goi téi ham tao c6 ddi.
// Két qua u.x=200, u.y=100, d.m=4

DIEM_DH v(300,250); // Goi t6i ham tao c6 dbi.

// Két qua v.x=300, v.y=250, d.m=15
DIEM DH p[10]; // Goi t6i ham tao khong d6i 10 lan
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Chii y: Vi cac ham c6 ddi kiéu 16p, thi d6i chi xem 1a cac tham s hinh thirc, vi vy khai bao
doi (trong dong dau ctia ham) s€ khong tao ra doi tugng méi va do d6 khong goi tdi cac ham tao.
1.4. Ding ham tao trong cip phat by nhé

+ Khi cap phat b nhd cho mot dbi tuong c6 thé dung cac tham sé dé khai gan cho cac thudc tinh
cua doi tugng, vi du:

DIEM_DH *q =new DIEM_DH(50,40,6);//Goi t&1 ham tao c6 ddi
/ Két qua q->x=50, q->y=40, ¢->m=6
DIEM DH *r=new DIEM_DH ; // Goi téi ham tao khong d6i
/] Két qua r->x=0, r->y= 0, r->m=1
+ Khi cap phat bd nhd cho mot day ddi twong khong cho phép dung tham sé dé khoi gan, vi du:
int n=20;
DIEM DH *s=new DIEM DH|n] ; // Goi t&1 ham tao khong
// &bi 20 lan,

1.5. Dung ham tao dé biéu dién cac ddi twong hing

+ Nhu d3 biét, sau khi dinh nghia 16p DIEM_DH thi c¢6 thé xem 16p ndy nhu mot kiéu dit liéu
nhuv int, double, char, ...

Véi kiéu int chiing ta ¢ cac hang int, nhu 356.
Véi kiéu double chiing ta c6 cac hang double, nhu 98.75
Khai niém hang kiéu int, hiang kiéu double c6 thé mé rong cho hing kiéu DIEM_DH

+ Dé biéu dién mot hang ddi tuong (hay con goi: Dbi twong hing) ching ta phai dung toi ham
tao. Mau viét nhu sau:

Tén_lép(danh sach tham sd) ;
Vi du dbi voi 16p DIEM_DH néi trén, c6 thé viét nhu sau:

DIEM_DH(345,123,8) // Biéu thi mot d6i tugng kiéu DIEM_DH
// ¢6 céac thudc tinh x=345, y=123, m=8
~ Chii y: C6 thé sir dung mot hing doi tuong nhw mot doi twong. Noi cach khac, 6 thé ding hing
doi tugng dé thuc hién mot phuong thire, vi du néu viét:
DIEM_DH(345,123,8).in();
thi c6 nghia 13 thyc hién phuong thire in() dbi véi hing ddi twong.

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 nhd va trong viée biéu dién cac hang doi tuong.

//CT4_02.CPP

#include <conio.h>

#include <iostream.h>

#include <iomanip.h>

class DIEM _DH

{
private:
int x,y,m;
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public:
// Ham ban ding dé in doi twong DIEM _DH
friend void in(DIEM_DH d)
{

cout <<"\n"<<dx<<""<<dy<<""<<dm;

/
// Phwong thirc ding dé in déi twong DIEM _DH
void in()

{

cout <<"\n"<<x << "'"<<y<<""<<m;
/
//Ham tao khong doi
DIEM DH()
{
x=y=0;
m=1;
/
//Ham tao co doi, doi ml co gia tri mac dinh la 15 (mau trang)
DIEM DH(int x1,int y1,int m1=15);
},.
//Xdy dung ham tgo
DIEM DH::DIEM DH(int x1,int y1,int ml)
{
x=xI; y=yl; m=ml;
/
void main()
{
DIEM DH dl1; // Goi toi ham tao khong doi
DIEM_DH d2(200,200,10); // Goi t6i ham tao c6 doi
DIEM DH *d;
d= new DIEM DH(300,300); // Goi t6i ham tao c6 doi
clrser();
in(dl); //Goi ham ban in()
d2.in();//Goi phuwong thirc in()
in(*d); //Goi ham ban in()
DIEM DH(2,2,2).in(),//Goi phwong thirc in()
DIEM _DH t[3]; // 3 lan goi ham tao khéng doi
DIEM_DH *q; // Goi ham tao khéng doi
int n;
cout << "\nN=";

cin >>n;
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g=new DIEM DH|n+1]; // (n+1) lan goi ham tao khéng doi
for (int i=0;i<=n;++i)

q[i]=DIEM DH(300+i,200+i,8),//(n+1) lan goi ham tao c¢é déi
for (i=0;i<=n,;++i)

qlil.in();  // Goi phuwong thirc in()
for (i=0;i<=n;++i)

DIEM DH(300+i,200+i,8).in(),// Goi phwong thiec in()
getch();

Bai 2. Lép khong c6 ham tao va ham tao méc dinh
Céc chuong tri’nh néu trong chuong 3 déu khong c6 ham tao. Vay khi do6 cac dbi tuong dugc
hinh thanh nhu thé nao ?
2.1. Néu 16p khong cé hz‘lm tao, Chuong trinh dich s& cung Cé,(lp mot ham tao mac dinh }(héng ddi
(default). Ham nay thyc chat khong lam gi ca. Nhu vay mot doi tuong tao ra chi duoc cap phat bo
nhd, con cac thugc tinh cua né chua dugc xac dinh. Chung ta c6 thé kiém chung di€u nay, bang
cach chay chuong trinh sau:
//CT4_03.CPP
// Ham tao mdc dinh
#include <conio.h>
#include <iostream.h>
class DIEM _DH
{
private:
int x,y,m;
public:
// Phuong thuc
void in()
{
cout <<"\n"<<x << "'"<<y<<""<<m;
/
}’.
void main()
{
DIEM DH d;
d.in();
DIEM DH *p;
p=new DIEM DHJ[10];
clrser();
d.in();
for (int i=0;i<10;++i)
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(p+i)-=>in();
getch();
/

2.2. Néu trong 16p di cé it nhét’mi_‘)t ham tgo, thi ham tao mac dinh s€ khong dugc phat sinh nira.
Kl}i d6 moi céu} 1énh xay dung doi tuong maoi déu s§ goi (‘1én mot ham tao cua lop. Néu khong tim
thay ham tao can goi thi Chuong trinh dich s€ bao 161. Diéu ndy thuong xay ra khi chung ta khong
xay dung ham tao khong d61, nhung lai str dung cac khai bado khong tham s6 nhu vi du sau:

#include <conio.h>

#include <iostream.h>

class DIEM DH

{

private:
int x,y,m;
public:
// Phwong thirc ding dé in déi twong DIEM_DH
void in()
{
cout <<"\n "<<x << ""'<< << <<m;
} ’
//Ham tao co doi
DIEM DH::DIEM DH(int x1,int y1,int ml)
{
x=xI; y=yl; m=ml;
/
}’.
void main()
{
DIEM DH d1(200,200,10); // Goi toi ham tao co doi
DIEM DH d2; // Goi téi ham tao khéng doi
d2= DIEM_DH(300,300.,8); // Goi t6i ham tao cé doi
dl.in();
d2.in(),
getch();
/
Trong cac cau 1¢énh trén, chi c6 cau Iénh thir 2 trong ham main() 1a bi bao 16i. Cau Iénh nay s& goi
t61 ham tao khong doi, ma ham nay chua dugc xay dung.
Gidi phdp: C6 thé chon mot trong 2 giai phap sau:
- X4y dung thém ham tao khong dbi.
- Gan gié tri mic dinh cho tat ca cac d6i x1, y1 va m1 cta ham tao da xay dung O trén.
Theo phuong an 2, chuong trinh c¢é thé sira nhu sau:
#include <conio.h>
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#include <iostream.h>
class DIEM _DH
{
private:
int x,y,m;
public:
// Phwong thirc ding dé in d@oi twong DIEM _DH
void in()
{
cout <<"\n"<< xy << "'"<< y<<" "<<m;
} , ’ 4 N
//Ham tao co doi, tat ca cac doi déu co gia tri mac dinh
DIEM DH::DIEM DH(int x1=0,int y1=0,int m1=15)
{
x=x1; y=yl; m=ml;
/
}’.

void main()

{
DIEM DH d1(200,200,10); // Goi téi ham tao, khong dung
// tham sé mdc dinh
DIEM DH d2; // Goi toi ham tao , dung 3 tham s6 mdac dinh
d2= DIEM DH(300,300); // Goi téi ham tao, ding I tham sé
// mdc dinh
dl.in();
d2.in();

getch();

Bai 3. Lop da thic

Chuong trinh duéi day 13 su cai tién chuong trinh trong muc 8.5 ciia chuong 3 bang cach dua
vao 2 ham tao:

//Ham tao khéng doi
DT()
{
this->n=0; this->a=NULL,
/
//Ham tao c¢6 doi
DT(int nl)
{
this->n=nl ;
this->a = new double[nl+1];

/
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Ham tao c6 ddi s& tao mot ddi tugng mai (kiéu DT) gém 2 thudc tinh 12 bién nguyén n va con tro
a. Ngoai ra con cap phat by vung nhé (cho a) dé chura cac hé so cua da thuec.

Néu khong xay dung ham tao, ma sir dung ham tao méc dinh thi céac ddi tuong (kiéu DT) tao ra
boi cac 1énh khai bao s€ chua c6 bd nhd dé chira da thue. Nhu vay doi tugng tao ra chua hoan chinh
va chua dung dugc. B¢ ¢6 mdt doi twong hoan chinh phai qua 2 budc:

+ Dung khai bao dé tao cac d6i tuong, vi du:
DT d;

+ Cép phét ving nh¢ (cho dbi twong) dé chua da thire, vi du:
d.n= 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. R3 rang quy trinh nay vira dai vira khong tién 191, lai hay mac 101, vi nguoi 1ap trinh hay
quén khong cap phat b nho.

Viéc dung cac ham tao dé san sinh ra cac ddi tuong hoan chinh t6 ra tién 191 hon, vi tranh dugc
cac thao tac phu (nhu cap phat bd nhd) nam bén ngoai khai bao. Phuong an dung ham tao s€ duogc
st dung trong cac phuong thirc toan tir cia chuong trinh dudi day:

+ Noi dung chuong trinh gom:
- Nhép, in cac da thuc p, q, 1, s
- Tinh da thuc: 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 da thuc
double *a; // Tro toi vung nho chua cac he so da thuc
/a0, al,...
public:
DT()
{
this->n=0; this->a=NULL,
/
DT(int nl)
{
this->n=nl ;
this->a = new double[nl+1];

/

friend ostream& operator<< (ostream& os,const DT &d);
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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 afi];

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

{
double s=0.0, t=1.0;
intn,
n =int(d[-1]),

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

{
s +=d[i]*;
t*=x;
/
return s,

/
ostream& operator<< (ostream& os,const DT &d)
{
0os << "-Cac he so (tuao): "
for (int i=0; i<=d.n; ++i)
os << d.afi] <<"";
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];
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cout << "Nhap cac he so da thuc:\n" ;

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

{

cout << "He so bac "<<i<<"=" ;.

is >>d.afi] ;
/

return is;

/
DT DT::operator-()

{
DT p(this->n);
for (int i=0 ; i<=n; ++i)

p-ali] = -afi];
return p;
/
DT DT::operator+(const DT &d2)
{
int k,i;
k=n>d2n?n:d2n;
DT d(k),

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

d.afi] = afi];
else
d.ali] =d2.afi];
i=k;
while(i>0 && d.a[i]==0.0) --i;
dn =1
return d ;
/
DT DT::operator-(DT d2)
{
return (*this + (-d2));
/
DT DT::operator*(const DT &d2)
{
intk, i, j;:
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k=n+d2n;
DT d(k);
for (i=0; i<=k; ++i) d.a[i] = 0;
for (i=0; i<=n, ++i)
for (j=0; j<=d2.n; ++j)
d.afi+j] += ali]*d2.a[j] ;
return d;

/
double DT::operator’(const double &x)

{
double s=0.0, t=1.0;

for (int i=0; i<=n,; ++i)
{
s +=ali]*t;
t*=x:
/

return s,
/

void main()

{
DT p,q,r,s.f;
double x1,x2,g1,g2;

clrscr();

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

cout << "\nDa thucp "<<p;

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

cout << "\nDa thuc q " << gq;

cout <<"\nNhap da thuc R " ; cin >>r;

cout << "\nDa thucr " <<r;

cout <<"\nNhap da thuc S " ; cin >> s,

cout << "\nDa thucs " <<s;

f=-p+a)*(r-s);

cout << "\nNhap so thuc xI1: " ; cin >> xI;

cout << "\nNhap so thuc x2: " ; cin >> x2;

gl =fxI;
g2 =F(fx2);
cout << "\nDa thuc f" << f;

COut << H\nf(!!<<x]<<!9 p—l << g]’.

COut << H\nf(!!<<x2<<l9 el << gZ’.

getch();
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Bai 4. Ham tao sao chép (copy constructor)
4.1. Ham tao sao chép mic dinh
Gia st da dinh nghia mét 16p nao o, vi du 16p PS (phan sd). Khi do:
+ Ta c6 thé dung cau 1énh khai bao hodc cap phat bd nhd dé tao cac déi twong méi, vi du:
PS pl,p2;
PS *p=new PS;
+ Ta cling co thé dung 1€nh khai béo dé tao mot ddi tuong maéi tr mot dbi tuong da tdn tai, vi du:
PS u;
PS v(u) ;// Tao v theo u
¥ nghia cua cau Iénh nay nhu sau:

- Néu trong 16p PS chua xay dung ham tao sao chép, thi cau 1énh ndy s& goi t6i mot ham tao sao
chép mac dinh (cia C++). Ham nay s€ sao chép ndi dung tirng bit cua u vao cac bit tuong ing cta
v. Nhu vay cac ving nhd ctia u va v s& ¢6 ndi dung nhu nhau. RS rang trong da sé cac trudong hop,
néu 16p khong co cac thude tinh kiéu con tré hay tham chiéu, thi viéc dung cac ham tao sao chép
mac dinh (dé tao ra mot doi tuong modi c6 ndi dung nhu mot ddi tuong cho trudce) 1a du va khong
can xdy dung mot ham tao sao chép mai.

- Néu trong 16p PS d3 c6 ham tao sao chép (cach viét s& noi sau) thi cau lénh:
PS v(u);
s& tao ra ddi tuong mai v, sau do goi té1 ham tao sao chép dé khai gan v theo u.
Vi du sau minh hoa cach dung ham tao sao chép mac dinh:
Trong chwong trinh dua vao 16p PS (phan sd):
+ Céc thudc tinh gom: t (ttr s6) va m (mAau).

+ Trong 16p khong c6 phuong thirc nao ca ma chi ¢6 2 ham ban 14 cadc ham toan tr nhdp (>>) va
xuat (<<).

+ Noi dung chuong trinh 1a: Dung Iénh khai bdo d¢é tao mot déi twong u (kiéu PS) ¢6 ndi dung
nhu doi tugng da co d.

//CT4_06.CPP
// Ham tao sao chep mac dinh
#include <conio.h>
#include <iostream.h>
class PS
{
private:
inttm
public:
friend ostream& operator<< (ostream& os,const PS &p)

{

os << " = ”<<p.l‘<< n/n<<p.m;

return os,

/
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friend istream& operator>> (istream& is, PS &p)

{

cout << "- Nhap tu va mau: ",
is>>pt>>pm ;
return is;

/
}’.
void main()

{
PSd;
cout << "\n Nhap PS d"; cin >> d;
cout << "\nPSd"<<d;
PSu(d);
cout << "\m PSu"<<u;
getch();

/

4.2. Cach xay dung ham tao sao chép
+ Ham tao sao chép su dung mot d6~i kiéu tham chiéu déi twong dé khoi gan cho ddi twong
moi. Ham tao sao chép duoc viét theo mau:
Tén 16p (const Tén 16p & dt)
{ 14
/I Céac cau 1énh dung céac thugc tinh cta doi tuong dt
// & khoi gan cho cac thude tinh cta d6i tuong moi

b
+ Vi du c6 thé xay dung ham tao sao chép cho 16p PS nhu sau:
class PS
{
private:
intt,m;
public:
PS (const PS &p)
{
this-=>t = p.t;
this->m = p.m ;
/
I

4.3. Khi nao cin xiy dung ham tao sao chép
+ Nhan xét: Ham tao sao chép trong vi du trén khong khac gi ham tao sao chép méac dinh.
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+ Khi 16p khong cé céc thudc tinh kiéu con tré hodc tham chiéu, thi dung ham tao sao chép mac
dinh la du.
+ Khi 16p c6 céac thudc tinh con tro hodc tham chiéu, thi ham tao sao chép mac dinh chua dap
g duoc yéu cau. Vi du 16p DT (da thirc) trong S3:
class DT
{
private:
int n;, // Bac da thuc
double *a; // Tro toi vung nho chua cac he so da thuc
/a0, al,...
public:
DT()
{
this->n=0; this->a=NULL,
/
DT(int nl)
{
this->n=nl ;
this->a = new double[nl+1];
/
friend ostream& operator<< (ostreamc& os,const DT &d);
friend istream& operator>> (istream& is,DT &d);

} ;
_ Bay gi¢ chung ta hdy theo roi xem viéc dung ham tao mac dinh trong doan chuong trinh sau s&
dan dén sai 1am nhu thé nao:
DT d;
// Tao d6i tuong d kiéu DT
cin >>d;
/* Nhap ddi twong d , gdm: nhap mot s nguyén duong va
gan cho d.n, cip phét ving nhé cho d.a, nhap céc hé sb
ctia da thirc va chira vao ving nhd dugc cip phat
*/
DT u(d);
/* Dung ham tao mac dinh dé xay dung ddi tuong u theo d
Két qua: u.n=d.n va u.a = d.a. Nhu vay 2 con tré u.a va
d.a ciing tré6 dén mot ving nhg.
*/
Nhén xét: Muc dich cua ta la tao ra mot a6i tuong u gidng nhu d, nhung doc 1ap véi d. Nghia 1a
khi d thay d6i thi u khong bi anh hudng gi. Thé nhung muc ti€u nay khong dat duoc, vi u va d co
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chung mot vung nhé chua hé s6 cua Qa thue, nén khi stra ddi cac hé sb cua daN‘[hl'I(’: trong d thi cac
h¢ s6 cua da thirc trong u cling thay doi theo. Con mot truong hop nira ciing dan dén 161 la khi mot
trong 2 doi tuong u va d bi gidi phong (thu hoi ving nhd chira da thirc) thi doi tuong con lai cling sé
khong con vung nhé nira.
_ Vi du sau s& minh hoa nhén xet trén: Khi d thay d6i thi u cling thay d6i va nguogc lai khi u thay
doi thi d cling thay doi theo.
//CT4_07.CPP
#include <conio.h>
#include <iostream.h>
#include <math.h>
class DT
{
private:
intn; // Bac da thuc
double *a; // Tro toi vung nho chua cac he so da thuc
/a0, al,...
public:
DT()
{
this->n=0; this->a=NULL;
/
DT(int nl)
{
this->n=nl ;
this->a = new double[nl+1];
/
friend ostream& operator<< (ostream& os,const DT &d);
friend istream& operator>> (istream& is,DT &d);
;i
ostream& operator<< (ostream& os,const DT &d)
{
os << "-Cac he so (tuao): ",
for (inti=0; i<=d.n; ++i)
os << d.afi] <<"";
return os,

/
istream& operator>> (istream& is,DT &d)
{
if (d.al=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)
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{

cout << "He so bac "<<i<<"=" .
is >>d.afi] ;
return is;

/

void main()
{
DT d;
clrscr();
cout <<"\nNhap da thucd " ; cin >> d;
DT u(d);
cout << "\nDa thucd " <<d ;
cout << "\nDa thucu " << u;
cout <<"\nNhap da thucd " ; cin >> d;
cout << "\nDa thucd " <<d ;
cout << "\nDa thucu " << u;
cout <<"\nNhap da thucu " ; cin >> u;
cout << "\nDa thucd " <<d ;
cout << "\nDa thucu " << u;

getch();
}

4.4. Vi du vé ham tao sao chép

Trong chuong trinh trén da chi rd: Ham tao sao chép mic dinh 1a chua thoa man dbi véi 16p DT.
Vi vdy can viét ham tao sao chép d¢€ xay dung doi tugng mai ( vi du u) tr mot doi twong dang ton
tai (vi du d) theo cac yéu cau sau:

+ Gén d.n cho u.n
+ Cap phat mot viing nhé cho u.a dé c6 thé chira duoc (d.n + 1) hé sd.
+ Gan céc hé s chira trong ving nhd cia d.a sang ving nhé cia u.a

Nhu vay ching ta s& tao dugc ddi twong u c6 ndi dung ban dau gidng nhu d, nhung doc 1ap véi
d.

Dé dap (mg cac yéu cau néu trén, ham tao sao chép can duoc 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;++1)
this->a[i] = d.a[i];
h

Chuong trinh sau s€ minh hoa didu nay: Su thay d6i ctia d khong 1am anh hudng dén u va nguoc
lai sy thay do6i cua u khong lam anh huong dén d.
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//CT4_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
/a0, al,...
public:
DT()
{
this->n=0; this->a=NULL,
/
DT(int nl)
{
this->n=nl ;
this->a = new double[nl+1];

/
DT(const DT &d);

friend ostream& operator<< (ostreamc& os,const DT &d);

friend istream& operator>> (istream& is,DT &d);
b
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.afi];
/
ostream& operator<< (ostream& os,const DT &d)
{
os << "-Cac he so (tuao): ";
for (int i=0; i<=d.n; ++i)
os << d.afi] <<"";
return os,

/

istream& operator>> (istream& is,DT &d)
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if (d.a!l=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 << "He so bac " <<i<<"=".;
is >>d.ali] ;
/
return is;
/
void main()
{

DT d;
clrscr();
cout <<"\nNhap da thucd " ; cin >> d;
DT u(d);
cout << "\nDa thucd " <<d ;
cout << "\nDa thucu " << u;
cout <<"\nNhap da thucd " ; cin >> d;
cout << "\nDa thucd " <<d ;
cout << "\nDa thucu " << u;
cout <<"\nNhap da thuc u " ; cin >> u;
cout << "\nDa thucd " <<d;

cout << "\nDa thucu " << u;
getch();

Bai 5. Him huy (Destructor)
5.1. Cong dung ctia ham huy

Ham huy 1a mot ham thanh vién cta 16p (phuong thurc) c6 chitc nang ngugc véi ham tao. Ham
huy duoc goi trudce khi giai phong (xoa bod) mot ddi twong dé thuc hién mot sb cong viée b tinh
“don dep” trudc khi d6i twong dugc huy bo, vi du nhu giai phoéng mot ving nhd ma ddi tuong dang
quan ly, xoa ddi tugng khoi man hinh néu nhu no dang hién thi, ...

Viéc huy bo mot dbi twong thuong xay ra trong 2 trudng hop sau:
+ Trong cac toan tir va cac ham gidi phong bd nhd, nhu delete, free,...
+ Giai phong cac bién, mang cuc bo khi thoat khoi ham, phwong thiec.
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5.2. Ham huy mac dinh
Néu trong 16p khong dinh nghia ham huy, thi mot ham huy mac dinh khong lam gi ca dugc phat
sinh. D41 voi nhiéu 16p thi ham huy mac dinh 1a da, va khong can dua vao mét ham huy maéi.
5.3. Quy tic viét ham huy
MB&i 16p chi c6 mot ham huy viét theo cac quy tic sau:
+ Kiéu ctia ham: Ham huy ciing giéng nhu ham tao 13 ham khong c6 kiéu, khong cé gia tri tra vé.
+ Tén ham: Tén cta ham huy gdm maot dau ngi (dimg trude) va tén 16p:
~Tén_16p
+ P6i: Ham huy khéng c6 d6i
Vi du c6 thé x4y dung ham huy cho 16p DT (da thic) & S3 nhu sau:
class DT
{
private:
intn; // Bac da thuc
double *a; // Tro toi vung nho chua cac he so da thuc
/a0, al,...
public:
~DT()
{
this->n=0;
delete this->a;

/

b
5.4. Vai tro cua ham huy trong 16p DT

5.4.1. Khiém khuyét ciia chwong trinh trong bai 3

Chuong trinh trong §3 dinh nghia 16p DT (da thic) kha day dii gdm:

+ Cac ham tao

+ Cac ham toan tir nhap >>, xuit <<

+ Cac ham toan tir thuc hién cac phép tinh + - *

Tuy nhién van con thiéu ham huy dé giai phong ving nhd ma d6i tuong kiéu DT (can huy) dang
quan ly.

Chung ta hiy phan tich cac khiém khuyét ctia chuong trinh nay:

+ Khi chuong trinh goi téi mot phuong thirc toan tir dé thuc hién cac phép tinh cong, trir, nhan
da thirc, thi mot ddi tuong trung gian duoc tao ra. Mot viing nhé duge cap phét va giao cho no (ddi
tugng trung gian) quan ly.

+ Khi thuc hién xong phép tinh s& ra khoi phuong thirc. Pdi twong trung gian bi xo4, tuy nhién
chi viing nhé cia cac thude tinh cua dbi twong nay duoc giai phéng. Con ving nhé (chira cac hé sb
ctia da thirc) ma ddi trong trung gian dang quan 1y thi khong hé bi giai phong. Nhu vay sé ving
nhé bi chiém dung vo ich s€ tang lén.
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5.4.2. Cach khic phuc
Nhuoc diém trén d& dang khic phuc bang cach dua vao 16p DT ham huy viét trong 5.3 (muc
trén).
5.5. Lép hinh tron do hoa
Chuong trinh dudi day gom:
Lop HT (hinh tron) voi cdc thudc tinh:
intr; //Ban kinh
int m ; // Mau hinh tron
int xhien,yhien; // Vi tri hién thi hinh tron trén man hinh
char *pht; // Con trd trd t&i ving nhd chira anh hinh tron
int hienmh;  // Trang thai hién (hienmh=1), an (hienmh=0)
Cdc phwong thiec:
+ Ham tao khong ddi
HT();
thuc hién viéc gén gié tri béng 0 cho cac thudc tinh cua 16p.
+ Ham tao c6 ddi
HT(int r1,int m1=15);
thuc hién céc viéc:
- Gan rl chor, ml chom
- Cép phat bd nh¢ cho pht
- V€ hinh tron va luu anh hinh tron vao vung nh¢ cta pht
+ Ham huy
~HT();
thue hién cac viéc:
- X04 hinh tron khoi man hinh (néu dang hién thi)
- Giai phéng bod nhé da cip cho pht
+ Phuong thuc
void hien(int x, int y);
¢6 nhiém vy hién thi hinh tron tai (x.y)
+ Phuong thue
void an();
c6 nhiém vy lam 4n hinh tron
Cdc ham doc lap:
void ktdh(); //Khéi tao d6 hoa
void ve_bau_troi(); // V& bau troi diy sao
void ht_di_dong_xuong(); // V&€ mot cap 2 hinh tron di
// chuyén xubng
void ht di_dong_len();// V& mot cdp 2 hinh tron di
// chuyén Ién trén
Noi dung chuong trinh 1a tao ra cac chuyén dong xubng va 1én cta cac hinh tron.
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//CT4_09.CPP
// Lop do hoa
// Ham huy

// 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();
}’.
HT:: HT()
{
r=m=hienmh=0;
xhien=yhien=0,
pht=NULL;
/

HT::HT(int rl,int mi)
{

r=rl; m=ml; hienmh=0;,

xhien=yhien=0,
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if (r<0) r=0;
if (r==0)
{
pht=NULL;
}
else
{

int size; char *pmh;

size = imagesize(0,0,r+r,r+r);
pmh = new char/[size];
getimage(0,0,r+r,r+r,pmh);
setcolor(m),

circle(r,r,r);

setfillstyle(1,m);
Sfloodfill(r,r,m);

pht = new char/[size];
getimage(0,0,r+r,r+r,pht);
putimage(0,0,pmh, COPY PUT);
delete pmh;

pmh=NULL,

/
void HT::hien(int x, int y)
{
if (pht!=NULL && !hienmh) // chua hien
{

hienmh=1,
xhien=x; yhien=y;,
putimage(x,y,pht, XOR _PUT);
/
}

void HT::an()
{
if (hienmh) // dang hien
{
hienmh=0;
putimage(xhien,yhien,pht, XOR PUT),
/
/
HT::~HT()
{
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an();
if (pht!=NULL)
{
delete pht;
pht=NULL;
/
}

void ktdh()
{

int mh=0,mode=0;
initgraph(&mh,&mode,"");
xmax = getmaxx(),
ymax = getmaxy();

/

void ve_bau_troi()

{
for (int i=0;i<2000, ++i)

putpixel(random(xmax), random(ymax), 1+random(15));

/
void ht_di_dong xuong()
{
HT h(50,4);
HT u(60,15),
h.hien(0,0),
u.hien(40,0);
for (int x=0;x<=340,x+=10)
{
h.an();
u.an();
h.hien(x,x),
delay(200);
u.hien(x+40,x);
delay(200);

/
void ht_di_dong len()

{
HT h(50,4);
HT u(60,15);
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h.hien(340,340);
u.hien(380,340),
for (int x=340,x>=0,x-=10)

{
h.an();

u.an();
h.hien(x,x),
delay(200);
u.hien(x+40,x);
delay(200);
/
/

void main()

{
ktdh();
ve_bau_troi();
ht di_dong xuong(),
ht di_dong len();
getch();
closegraph(),

/

Cac nhan xét:

1. Trong than ham huy goi td1 phuong thure ang().

2. biéu gi xay ra khi bo di ham huy:

+ Khi goi ham ht_di_dong_xuong() thi co6 2 dbi tuong lgiéu HT dugc tao ra. Trong than ham sur
dung cac doi tugng nay d€ v& cac hinh tron di chuyén xudng. Khi thoat khoi ham thi 2 doi tuong
(tao ra ¢ trén) dugc giai phong. Vung nhé cua cac thude tinh cua chung bi thu héi, nhung viung nho
cap phat cho thudc tinh pht chua dugc giai phong va anh cua 2 hinh tron (¢ phia du6i man hinh)
van khong duoc cat di.

+ Piéu twong tu xdy ra sau khi ra khoi ham ht di_dong_len() : ving nho cap phat cho thudc tinh
pht chua dugc gidi phong va anh cua 2 hinh tron (¢ phia trén man hinh) van khong duoc thu don.

Bai 6. Toan tir gan
6.1. Toan tir gan mac dinh
Toan tir gan (cho 16p) 1a mot trudng hop dic biét so véi cac toan tir khac. Néu trong 16p chua
dinh nghia mot phuong thirc ‘Eoén tor gén thi Trinh bién dich s€ phat sinh mét toan tr gdn mac dinh
dé thuc hi¢én cau I¢nh gén 2 do1 twong cua 16p, vi du:
HT hl, h2(100,6);
hl =h2; // Gan h2 cho hl
Toan tir gan mic dinh s& s& sao chép ddi tugng ngudn (h2) vao dbi twong dich (h1) theo timg bit
mot.
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Trong da sb cac trudng hop khi 16p khong co cac thanh phin con tré hay tham chiéu thi toan tir
gan mic dinh 13 du dung va khong can dinh nghia mot phuong thirc toan tir gan cho 16p. Nhung dbi
v6i cac 16p c6 thude tinh con tro nhu 16p DT (da thure), 16p HT (hinh tron) thi todn tir gan mac dinh
khong thich hop va viéc xdy dung toan tir gan 1a can thiét.

6.2. Cach viét toan tir gan

Ciing gidng nhu cac phuong thirc khac, phuong thirc toan tir gan ding d6i con tro this dé biéu thi
dbi trong dich va dung mot ddi twong minh dé biéu thi dbi trong ngudn. Vi trong than cua toan tur
gan khong nén lam viéc vdi ban sao cua dbi twong nguon ma phai lam viéc tryc tiép voi ddi tuong
ngudn, nén kiéu di tuong minh nhét thiét phai 1 kiéu tham chiéu dbi tuong.

Phuong thirc toan tir gan c6 thé c6 hodc khong c6 gia tri tra vé. Néu khong c6 gia tri tra vé (kiéu
void), thi khi viét chuong trinh khong duoc phép viét cau 1énh gan lién tiép nhiéu d6i twong, nhu:

u=v=k=h;
Néu phuong thirc toan tir gan tra vé tham chiéu cua déi twong ngudn, thi c¢6 thé dung toan tir gan
the thuc hién cac phép géan lién ti€p nhicu doi tugng.

Vi du dbi voi 16p HT (trong muc trude), ¢ thé xdy dung toan tir 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 tir gan nay, chi cho phép gan ddi twong ngudn cho mot déi tugng dich.
Nhu vay cau 1énh sau 14 sai:
HT u,v,h;
u=v=h;
Bay gid ta stra lai toan gan dé né tra vé tham chiéu ddi twong ngudn nhu sau:
const HT & HT::operator=(const HT &h)
{
r=hr;m=hm;
xhien = yhien = 0;
hienmh = 0 ;
if (h.pht==NULL)
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pht = NULL;
else
{
int size;

size = imagesize(0,0,r+r,r+r);
pht = new char[size];
memcpy(pht,h.pht,size);

/

return h ;

/
Vi toan tir gan moi nay, ta c6 thé viét cau 1énh dé gan dbi tuong ngudn cho nhidu ddi tuwong
dich. Nhu vay cac cau 1é€nh sau la duoc:
HT u,v,h;

u=v=h;

6.3. Toan tir gan va ham tao sao chép
+ Toan tir gdn khong tao ra ddi tugng mai, chi thuc hién phép gan gitra 2 ddi tuong da ton tai.

+ Ham tao sao chép dugc dung dé tao mot doi tuong mdi va gan ndi dung cua mdt doi tuong da
ton tai cho doi twong mai vira tao.

+ Néu da xay dung toan tr gan ma lai dung ham tao sao chép mac dinh thi chua du, vi viéc khoi
géan trong cau 1énh khai bdo s€ khong goi t41 todn tir gdn ma lai goi t&i ham tao sao chép.

+ Nhu vy ddi véi 16p ¢6 thude tinh con trd, thi ngoai ham tao, can xay dung thém:
- Ham huy
- Ham tao sao chép
- Phuong thurc toan tir gan

Chii y: Khong phai moi cau 1énh chira c6 dau = déu goi dén toan tir gan. Can phan biét 3 truong

hop:

1. Cau I¢nh new (chtra dau =) s€ goi dén ham tao, vi du:
HT *h= new HT(50,6); // goi d&én ham tao c6 d6i

2. Cau 1énh khai bdo va khoi gan (dung dau =) s€ goi dén ham tao sao chép, vi du:
HT k=*h;  // goi dén ham tao sao chep

3. Cau Iénh gan s€ goi dén toan tu 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

+ Céch dung con trd _new_handler dé kiém tra viéc cap phat bo nhd.
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//CT4_10.CPP

// Lop do hoa

// Ham huy

// toan tu gan - tra ve tham chieu

// Ham tao sao chep

// 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,

void kiem_tra_bo nho()

{

outtextxy(1,1,"LOI BO NHO");

getch();
closegraph(),
exit(l);
/
class HT
{
private:
intr,m;
int xhien,yhien;
char *pht;
int hienmh;
public:
HT();
HT(int rl,int m1=15);
HT(const HT &h);
~HT(),
void hien(int x, int y);
void an();

const HT &operator=(const HT &h);

}’.

const HT & HT::operator=(const HT &h)

{
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// outtextxy(1,1,"Gan"); getch();
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);
/

return h;

/
HT::HT(const HT &h)
{
/fouttextxy(300, 1, "constructor sao chep"); getch(),
*this = h;
/
HT:: HT()
{
r=m=hienmh=0;
xhien=yhien=0,
pht=NULL;
/
HT::HT(int rl,int mi)
{
r=rl; m=ml; hienmh=0;

xhien=yhien=0,

if (r<0) r=0;
if (r==0)
{
pht=NULL;
}
else
{

int size; char *pmh;
size = imagesize(0,0,r+r,r+r);
pmh = new char/[size];
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getimage(0,0,r+r,r+r,pmh);
setcolor(m),
circle(r,r,r);
setfillstyle(1,m);
Sfloodfill(r,r,m);
pht = new char[size];
getimage(0,0,r+r,r+r,pht);
putimage(0,0,pmh, COPY PUT);
delete pmh;
pmh=NULL,
/
/

void HT::hien(int x, int y)

{
if (pht!=NULL && !hienmh) // chua hien

{
hienmh=1,;
xhien=x; yhien=y;
putimage(x,y,pht, XOR_PUT),
/
/
void HT::an()
{
if (hienmh) // dang hien
{
hienmh=0;
putimage(xhien,yhien,pht, XOR PUT);
/
/

HT::~HT()
{

an();
if (pht!=NULL)

{
delete pht;

pht=NULL;
/
}

void ktdh()
{
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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 cé doi
h->hien(100,200);
HT k=*h;  // goi ham tao sao chép
k.hien(200,200),
HT tv,u;
t=v=u=%*h // goitoan tir gan
u.hien(300,200);
v.hien(400,200),
t.hien(500,200),
getch();
closegraph(),

/

6.5. Vai tro cia 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
tr gan va ham tao sao chép?

+ Néu b6 ca hai, thi chi xuat hién mét hinh tron tai vi tri (100,200).

+ Néu bo toan tir gan (giit ham tao sao chép) thi chi xuét hién 2 hinh tron tai cac vi tri (100,200)
va (200,200).

+ Néu bo ham tao sao chép (gitr toan tir gan) thi xudt hién 4 hinh tron.

Bai 7. Phan loai phuwong thirc, phwong thirc inline
7.1. Phan loai cac phwong thirc
Co thé chia phwong thire thanh cac nhom:
1. Cac phuong thirc thong thuong
2. Cac phuong thirc ding dé xay dung va huy bo dbi tugng gdm:
+ Ham tao khong dbi,
+ Ham tao c6 dbi
+ Ham tao sao chép
+ Ham huy

3. Cac phuong thuc toan tir
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7.2. Con tro this
Moi phuong thirc déu ding con tré this nhu d6i thir nhat (d6i 4n). Ngoai ra trong phuong thirc ¢o
thé dua vao cac doi tuong minh dugc khai bao nhu doi cua ham.

+ V6i cac phuong thie thong thudng, thi déi an biéu thi ddi tuong chu thé trong 16i goi phuong
thuec.

+ V6i cac ham tao, thi d6i 4n biéu thi di twong méi duoc hinh thanh.
+ V6i cac ham huy, thi ddi 4n biéu thi d6i tugng sip bi huy bo.
+ Vi cac phuong thirc toan tir, thi dbi an bicu thi toan hang dbi tugng thir nhét.

7.3. Phwong thirc inline.
C6 2 cach dé bién dich phuong thirc theo kiéu inline:
Cach 1: Xay dung phuong thirc bén trong dinh nghia 16p.
Cdach 2: Thém tur khod inline vao dinh nghia phuong thirc (bén ngoai dinh nghia 16p).
Chii ¥ 1a chi cac phuong thirc ngin khong chira cic cau 1énh phirc tap (nhu chu trinh, goto,

switch, dé quy) mdi c6 thé tro thanh inline. Néu ¢6 y dinh bién dich theo kiéu inline cac phuong
thirc chira cac cau 1énh phurc tap noi trén, thi Trinh bién dich s€ bao 10i.

Trong chwong trinh dudi ddy, tit ca cac phuong thirc cta 16p PS (phan s6) déu 1a phuong thic
inline
//CT4_11.CPP
// Lop PS
// Inline
#include <conio.h>
#include <iostream.h>
class PS
{
private:
inttm
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;
/
}’.

inline PS::PS(int t1, int ml)
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{
t=tl;
m=ml;
/
inline void PS::nhap()
{
cout << "\nNhap tu va mau: " ;
cin>>t>>m;
/
inline void PS::in()
{

cout << "\nPS ="<<t<<"/"<<m;

void main()
{

PS q,p,s(3,5);
cout << "\n Nhap PSp";
p.nhap();
s.in();
p.in();
q=p*=s;
p.in();
q.in();
getch();

Bai 8. Ham tao va d6i twong thanh phén
8.1. Lép bao, 16p thanh phin
Mot 16p c6 thude tinh 1a ddi tuong cua 16p khéc goi 1a 16p bao, vi du:
class A
{
private:

inta, b;

},.

class B

{

private:

GS: Pham Vin At 132 tenshi3003@gmail.com



Ldp Trinh Hwéng Béi Twong Véi C++

double x, y, z;

} ;
class C

{

private:
intm, n,
A u;

B pg;

Ir
Trong vi du trén thi:
C la 16p bao
A, B 14 cac 16p thanh phan (cta C)

8.2. Ham tao cua lop bao

+ Chu ¥ la trong cac phuong thirc cta 16p bao khong cho phep truy nhép truc tiép dén cac thudc
tinh ctia cac doi tuong cta cac 16p thanh phan.

+ Vi vay, khi xdy dung ham tao cua 16p bao, phai su dung cac ham tao cua 16p thanh phan dé
khoi gan cho cac doi tugng thanh phan cua 16p bao.

Vi du khi xdy dung ham tao cta 16p C, can dung cac ham tao ctia 16p A dé khéi gan cho dbi
tugng thanh phan u va dung cac ham tao cta 16p B dé khoi gan cho cac doi tugng thanh phan p, q.
8.3. Cach diing ham tao ciia 16p thanh phan dé xiy dung ham tao ciia 16p bao

+ Pé dung ham tao (cta 16p thanh phan) khai gan cho dbi twong thanh phan cia 16p bao, ta sir
dung mau:

tén_ddi_tuong(danh sach gia tri)

+ Cac mau trén can viét bén ngoai than ham tao, ngay sau dong dau tién. No61i mot cach cu thé
hon, ham tao s& c6 dang:

tén_16p(danh sach dbi) : tén_ddi_tuong( danh sach gia tri),

tén_ddi_twong( danh sach gia tri)

{

/I Cac cau 1énh trong than ham tao
}

Chii ¥ 1a cac dau ngodc sau tén d6i twong ludn ludn phai ¢, ngay ca khi danh sach gia tri bén
trong la rong.

+ Danh sach gia tri 1y tir danh sach d6i. Dua vao danh sach gia tri, Trinh bién dich s& biét can
dung ham tao nao dé khoi gén cho doi twong. Néu danh séch gia tri 1a rong thi ham tao khong doi
s€ duoc su dung.
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+ Céc doi tuong mudn khoi gan bang ham tao khong ddi c6 thé bé qua, khong can phai liét ké
trong ham tao. No6i cg’tch khac: Cac doi tuong khong duoc lié‘g ké trén dong dau ham tao cua 16p bao,
deu dugc khadi gén bang ham tao khong doi cua 16p thanh phan.

Vi du:

class A

{
private:
inta, b;
public:
A()
{
a=b=0;
/
A(int al, int bl)
{
a=al; b=>bl;
/

4
class B

{

private:

double x, y, z;
public:

B()

{
x=y=z=0.0,

/
B(double x1, double yl)

{
x=xl;, y=yl;z=0.0,

/
B(double x1, double y1, double z1)

{
x=xl;, y=yl,z=zI;

/

}’.

class C
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{
private:
intm, n;
A u, v,
B pgr
public:
C(int ml, int nl,int al, int bl, double x1, double yl, double x2, double y2, double z2) :
u(), v(al,bl), q(x1,y1), r(x2,y2,z2)
{
m=ml ;n=nl;
/
I

Trong ham tao néi trén cua 16p C, thi cac ddi trong thanh phan duge khéi gan nhu sau:
u duoc khdi gan bang ham tao khong dbi cua 16p A

v duoc khoi gan bang ham tao 2 ddi cua 1op A

q dugc khoi gan bang ham tao 2 dbi cua 16p B

r dugc khoi gan bang ham tao 3 ddi cta 16p B

p (khong c6 mit) duoc khoi gan bang ham tao khong ddi cua 16p B

8.4. Sir dung cac phwong thirc ciia 16p thanh phan

Mac du l6p bao co cac thanh ,phén dbi twong, nhung trong 16p bao lai khong dugc phép truy
nhép dén céc thudc tinh cua cac doi tugng nay. Vi vay gidi phap thong thuong la:

+ Trong cac 16p thanh phan, xdy dung sin cic phuong thic dé c6 thé iy ra cac thudc tinh cia
16p.

+ Trong 16p bao dung cac phuong thirc cua 16p thanh phan dé nhéan cac thudc tinh cia cac dbi
tugng thanh vién can dung dén.

8.5. Cac vidu
Hai chuong trinh duéi day minh hoa cac didu d néi trong cac muc trén.

Vidu 1:
Trong vi du nay xét 2 16p:

DIEM (Piém) va DT (Poan thang)
L6p DIEM 1a 16p thanh phan cua 16p DT
//CT4_12.CPP
// Thuoc tinh doi tuong
#include <conio.h>
#include <iostream.h>
class DIEM

{

private:
intx,y,

public:
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DIEM()
{
x=y=0;
/
DIEM(int x1, int y1)
{
x=xl; y=yl;
/
void in()
{

COW << H(H<<x<< H’H<<y<< /9”}.

/
I
class DT
{
private:
DIEM d1, d2;
int m;
public:
DT() :dl(), d2()
{
m=0;

/

DT(int ml,int x1, int yl, int x2, int y2) : dl(x1,y1), d2(x2,y2)

{
m=ml;
/
DT(int m1,DIEM t1, DIEM t2)
{
m=ml;
dl =tl;
d2 =t2;
/
void in()
{
cout << "\n Diem dau : "; dl.in(),
cout << "\n Diem cuoi: "; d2.in();
cout << "\n Mau : " << m;
/
I
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void main()
{
DT u, v(1,100,100,200,200), s(2,DIEM(300,300),
DIEM(400,400)) ;

clrser();

u.in();

v.in();

s.in();

getch();

/

Vidu 2:
Trong vi du nay xét 3 16p:

Diem (Piém)

DTron (Puong tron)

HTron (Hinh tron)
L6p DTron ¢6 mot 16p thanh phan 14 16p Diem.
Lép HTron c6 2 16p thanh phan 1a 16p DTron va 16p Diem.
Trong 16p DTron dua vao phuong thirc vé dudng tron.
Trong 16p HTron dua vao phuong thirc v& va t6 mau hinh tron.
Khi x4y dung phuong thirc ctia 16p bao can sir dung cac phuong thirc ciia 16p thanh phan.
//CT4_13.CPP
// Thuoc tinh doi tuong
#include <conio.h>
#include <iostream.h>

#include <graphics.h>
class Diem

{

private:
intx,y;
public:
Diem()
{
x=y=0;
/
Diem(int x1, int y1)
{
x=xl; y=yl;
/
int getx()
{

return x,
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}
int gety()
{
returny,
/
;o
class DTron // Duong tron
{
private:
Diem t; // tam
int r;
int m;
public:
DTron()
{
r=m=0;
/
DTron(int x1,int yl,int rl,int m1): t(x1,y1)
{
m=ml; r=rli;
/

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;
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/

HTron(int x1, int y1, int rl, int ml,
intx, inty, int mt): dt(x1,yl,rl,ml), d(x,y)

m = mt;

/
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(),

Bai 9. Cac thanh phén tinh
9.1. Thanh phan dir liéu tinh
+ Thanh phan dit liéu dugc khai bao bang tir kho4 static goi 1 tinh, vi du:

class A

{

private:
static int ts ; // Thanh phan tinh
int Xx;

r
+ Thanh phan tinh dugc cap phat mot ving nhé ¢d dinh. N6 ton tai ngay ca khi 16p chua c6 mot
doi tuong nao ca.
+ Thanh phan tinh 14 chung cho ca 16p, né khong phai 1a riéng cua mdi d6i tuong. Vi du xét 2
doi tuong:
A u,v;// Khai bao 2 d6i tuong
thi giita cac thanh phan x va ts ¢6 sy khac nhau nhu sau:

u.x va v.x c¢6 2 vung nh¢ khac nhau
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uts va v.ts chila mot, chiing cung biéu thi mot ving nhd
thanh phan ts ton tai ngay khi u va v chua khai béo

+ Pé biéu thi thanh phan tinh, ta c6 thé dung tén 16p, vi du: Pdi v6i ts thi 3 cach viét sau 1a trong
duong:

Ac::ts u.ts v.ts
+ Khai bao va khdi gan gia tri cho thanh phan tinh

Thanh phan tinh s& duoc cap phat bo nhd va khdi gan gia tri ban ddu bang mét cau 1énh khai bao
dat sau dinh nghia 16p (bén ngoai cdc ham, ké cd ham main), theo cadc mau:

int A::ts ; // Khéi gan cho ts gia tri 0

int A::ts = 1234; // Khoi gan cho ts gia tri 1234
Chit y: Khi chua khai bao thi thanh phan tinh chua ton tai. Vi du xét chuong trinh sau:
#include <conio.h>

#include <iostream.h>

class HDBH // Hoa don ban hang

{
private:
char *tenhang ; // Tén hang
double tienban ; // Tién bdn
static int tshd ;  // Téng s6 hod don
static double tstienban ; // T 5ng s6 tién ban
public:
static void in()
{
cout <<"\n" << tshd;
cout <<"\n" << tstienban;
/
I
void main()
{
HDBH: :in(),
getch();
/

Cac thanh ph:ﬁn tinh tshd va tstienban chua khai bao, nén chua ton tai. Vi vay céc cau I¢énh in gia
tri cac thanh phan nay trong phuong thirc in 1a khong logic. Khi dich chuong trinh, s€ nhan dugc
cac thong bdo 10i (tai phuong thire in) nhu sau:

Undefined symbol HDBH::tshd in module ...
Undefined symbol HDBH::tstienban in module ...

C6 thé stra chuong trinh trén bang cach dua vao cac 1énh khai bao cac thanh phan tinh tshd va
tstienban nhu sau:

//CT4 14.CPP
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// thanh phan tinh
// Lop HDBH (hoa don ban hang)
#include <conio.h>
#include <iostream.h>
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,

/
} ;
int HDBH: :tshd=35;
double HDBH: :tstienban=20000.0;
void main()
{
HDBH: :in();
getch();
/

9.2. Khi nao céan sir dung cic thanh phan dir liéu tinh

Xét mot vi du vé quan 1y cac hoa don ban hang. Mdi hoa don c6: Tén hang, s6 tién ban. RS rang
céc thudc tinh noi trén 14 riéng cta mdi hoa don. Mit khac néu chung ta quan tdm dén tong sé hod
don d3 ban, tong sb tién da ban, thi cac thong tin nay 1 chung. Vi vay khi thiét ké 16p HDBH (ho4
don ban hang) , thi ta c¢6 thé dua vao 4 thanh phan di liéu la:

tenhang (tén hang)

tienban (tién ban)

tshd (t6ng s6 hoa don)

tstienban (tong sd tién ban)

Céc thudc tinh tenhang va tienban 1a riéng cta mdi hoa don, nén chung dugc chon 1a cac thudc
tinh thong thuong. Con céc thude tinh tshd va tstienban 1a chung cho ca 16p nén chung dugc chon 1a
cac thuoc tinh tinh.

9.3. Phwong thirc tinh
+ C6 2 cach viét phuong thirc tinh:
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Cdch 1: Dung tur khoa static dat trudc dinh nghia phuong thire viét bén trong dinh nghia 16p (nhu
phuong thuc in() vi du cudi cua myc 9.1).

Cdach 2: Néu phuong thirc xdy dung bén ngoai dinh nghia 16p, thi ding tir khoa static dat trudc
khai bao phuong thirc bén trong dinh nghia 16p. Chu y khong cho phép dung tir khoa static dat trude
dinh nghia phuong thuc viét bén ngoai dinh nghia 16p.

+ Phuong thirc ﬁnhrlé chung cho cé 16p, ndé khong 1€ thudc vao mot dbi tuong cu thé, n6 ton tai
ngay khi 16p chua c6 doi tuong nao (xem vi duy trong myc 9.1).

+ Lo1 goi phuong thirc tinh:

C6 thé xuat phat tir mot ddi twong nio d6 (nhur 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 1énh:

HDBH u,v;

Khi d6 dé goi phwong thire tinh in() ¢6 thé dung mot trong cac 1énh sau:

u.in();
v.in();
HDBH::in();

+ Vi phuong thire tinh 1a doc lap véi cac d6i tugng, nén khong thé dung phuong thic tinh dé xir

1y dir liéu cua cac d6i twong chu thé trong 11 goi phwong thire tinh. Néi cach khac khong cho phep

truy nhdp tdi cac thudc tinh (tru thudc tinh tinh) trong than phuong thirc tinh. Diéu d6 ciing dong
nghia vdi viéc khong cho phép dung con tro this trong phuong thirc tinh.

Vi du néu 1ap phuong thirc tinh in() dé in cac thudc tinh ctia 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,
/
I
thi s& bi 101, vi trong than phuong thic tinh khong cho phép truy nhap dén cac thudc tinh tenhang
va tienban.

9.4. Vi du minh hoa viéc dung phwong thirc tinh
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Xét bai toan quan 1y hoa don ban hang. Mdi hoa don ¢ 2 dit liéu 14 tén hang va tién ban. St
dung ham tao dé tao ra cic hoa don, dung ham huy dé bo di (loai di) cac hoa don khong can luu
trir, dung mot phuong thirc dé sira chita noi dung hoa don (nhép lai tién ban). Van dé dat ra la sau
mot s6 thao tac: Tao, sira va huy hoa don thi tong s6 hoa don con lai 1a bao nhiéu va tong sd tién
trén cac hoa don con lai 1a bao nhiéu?

Chuong trinh dudi ddy nham dap Gmg yéu cau dit ra.
//CT4_14.CPP
// thanh phan tinh
// 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 *tenhangl=NULL,double tienban1=0.0)
{
tienban=tienbanl;
tenhang=tenhangl;
+-+tshd;

tstienban += tienban;

/
~HDBH()
{
--tshd;
tstienban -= tienban;
}
void sua(),
static void in();
I
int HDBH.: :tshd=0);
double HDBH: :tstienban=0;
void HDBH. :in()
{
cout <<"\n\nTong so hoa don.: " << tshd;

cout <<"\nTong so tien: " << tstienban,
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/
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()

{
HDBH *hl = new HDBH("Xi mang”,2000),
HDBH *h2 = new HDBH("Sat thep",3000);
HDBH *h3 = new HDBH("Ti vi",4000),
clrscr();
HDBH: :in();
getch();
delete hl;
HDBH: :in();
getch();
h2->sua();
HDBH::in();
getch();
delete h3;
HDBH: :in();
getch();

Bai 10. Miang dbi twong
10.1. Khai bso

C6 thé dung tén 16p dé khai bao mang ddi twong (giéng nhu khai bio méng int, float, char, ...)
theo mau:

Tén 16p tén mang[kich cd] ;

Vi du gia sir d3 dinh nghia 16p DIEM (Piém), khi d6 c6 thé khai bao cic mang ddi twong DIEM
nhu sau:

DIEM a[10], b[20] ;
¥y nghia: a 1a mang kiéu DIEM gom 10 phan tur
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b 1a méang kiéu DIEM gdm 20 phan tir
Cau 1énh khai bao mang s¢ goi t(’)ri‘hélm tao khér}g dbi dé tao cac phan tir mang. Trong vi du trén,
ham tao dugc goi 30 lan dé tao 30 phan tor mang doi tuong.

10.2. Khai bao va khéi gan

b¢ khai bao mang va khodi gén gia tri cho cac phan tor mang doi tuwgng, can dung cac ham tao co
doi theo mau sau:

Tén_16p tén mang[kich cé]= { Tén_lép(cac tham sd), ...,
Tén_lép(cac tham sd) } ;
Vi du gid stir 16p DIEM da dinh nghia:
class DIEM
{
private:
intx,y;
public:
DIEM()
{
x=y=0;
/
DIEM(int x1, int y1)
{
x=x1;y=yl;
/
void nhapsl();
void ve_doan_thang(DIEM d?2, int mau) ;
b
Khi d6 cac cau 1énh khai bao duéi day déu dang:
DIEM d[5] = {DIEM(1,1),DIEM(200,200)};
DIEM u[] = {DIEM(1,1),DIEM(200,200)};

y nghia cua céac Iénh nay nhu sau:

) Cau lénh d\ﬁu goi1 t61 ham tao 2 lan dé khai gan cho d[1], d[2] va goi té1 ham tao khong ddi 3 1an
de tao cac phan tir d[3], d[4] va d[5].

Cau lénh sau goi t6i ham tao 2 1an dé khai gan cho u[1], u[2]. Mang u s& gdm 2 phan tir.
10.3. Biéu thi thanh phan cia phan tir mang
Dé biéu thj thudc tinh ctia phan tr mang ddi twong, ta viét nhu sau:
Tén_mang[chi s6] . Tén thudc tinh
Dé thuc hién phuong thirc ddi v6i phan tir mang ta viét nhu sau:
Tén_mang[chi s6] . Tén phuong_thirc(danh sach tham sd) ;

Vi du dé v& doan thing ndi diém d[1] véi d[2] theo mau do, ta co thé dung phuwong thirc
ve_doan_thang nhu sau:

d[1].ve doan_thang(d[2], 4);// Thuc hién phuong thirc ddi véi d[1]
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10.4. Vidu

Chuong trinh du6i day dua vao 16p TS (thi sinh) va xét bai toan: Nhap mét danh sach thi sinh,
sap xép danh sach theo thir tw giam cua téng diém. Chuong trinh minh hoa:

+ Cach dung mang di tugng.
+ Vai tro con tré this (trong phuong thuc hv(hoén vi)) .
+ Cac ham tao, ham huy.
+ Vai tro ctia toan tir gan (néu str dung phép gan mic dinh chwong trinh s& cho két qua sai).
//CT4_15.CPP
// mang doi tuong
// Lop TS (thi sinh)
// 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:
7S()
{
ht = new char[20];
td =0;
/
~TS()
{
delete ht;

/
const TS &operator=(const TS &ts2)

{
this->td = ts2.td;
strepy(this->ht,ts2.ht),
return ts2;
/
void nhap(int i),
void in();
double gettd()
{

return td;
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/
void hv(TS &ts2)
{
TS tg;
tg = *this ;
*this = ts2 ;
ts2 = tg;
/
} K
void TS::in()
{
cout << "\nHo ten: " << ht << " Tong diem: " << td;
/
void TS::nhap(int i)
{

cout << "\nNhap thi sinh " <<i;
cout << "\nHo ten: " ; cin >> ht;

cout << "Tong diem: " ; cin >> td;
/
void main()
{
TS ts[100];
intn, i j;
clrscr();
cout << "\n So thi sinh: " ;
cin >>n;
Sfor (i=1; i<=n; ++i)
ts[i].nhap(i),

cout <<"\n Danh sach nhap vao:";
Sor (i=1; i<=n; ++i)
ts[i].in();
Sfor (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();
/

Bai 11. cAp phat b nhé cho ddi twong
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11.1. Cach cip phat bd nhé cho ddi twong

Co the dung new va tén 16p dé cap phat mot vung nhé cho mot hoac mot day cac d6i tuong. BO
nhé cap phat duge quan 1y boi mot con tro kiéu 601 tuong. Vi du sau khi da dinh nghia 16p DIEM
nhu trong muc trén, ta c6 thé thuc hién cac 1énh cap phét bd nh¢ nhu sau:

int n = 10;

DIEM *p, *q, *r;

p =new DIEM ; // Cép phat bo nhé cho mot dbi tuong

q = new DIEM[n] ; //Cap phat bo nhé cho n dbi twong

r = new DIEM(200,100); // Cap phat bd nhé va khéi gan cho
// mot ddi tuong

11.2. Lam viéc véi ddi twong théng qua con tré
+ Gia sir con trd p tro t6i ving nhé cuia mot ddi trong nao d6. Khi do:
- Pé biéu thi mot thanh phan (thudc tinh hoic phuong thirc) cta d6i tuong, ta ding mau viét
sau:
p -> tén_thanh_phan
- Bé biéu thj dbi tuong, ta ding mau viét sau:
P
+ Gia str con trd q tro téi dia chi dau ving nhé cuia mot ddy doi tuong. Khi do:
-Pé bleu thi mot thanh phan (thudc tinh hoic phwong thirc) cua di twong thir i, ta ding mot
trong cac mau viét sau:
q[i].tén_thanh _phan
(q+i)-> tén_thanh_phan
- Pé biéu thi dbi twong thir i, ta dung mot trong cac mau viét sau:
q(i]
*(qt1)
11.3. Bai toan sip xép thi sinh
Trong muyc 10.4. da str dung mang d6i tuong dé giai quyét bai toan: Nhap mot danh sach thi sinh,

sip xép danh sach theo thtr tu giam cua tong diém. Dudi day sé dua ra phuong an méi bang cach
ding con trd va cip phat bd nhé cho cac ddi tuong. Chuong trinh chi thay d6i ham main() nhu sau:

void main()
{
TS *ts;
intn, i, j;
clrscr();
cout << "\n So thi sinh: " ;
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)
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ts[i].in();
for (i=1; i<n ; ++i)

Jor (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();

/

Nhin xét: Sy khac biét gitra ham main méi va ham main trong 10.4 1a rat it.

11.4. Danh sach méc noi

Chuong trinh dudi day dinh nghia 16p tu tré TS (16p c6 thudc tinh kiéu *TS). Lop nay duoc
ding dé t6 chirc danh sach moéc ndi. Chuong trinh nhap mot danh sach thi sinh va chira trong mot
danh sach moéc ndi. Sau d6 duyét trén danh sach nay dé in cac thi sinh trang tuyén. So véi 16p TS
néu trong muc 10.4, 16p TS & day c6 mot sé diém khac nhu sau:

+ Thém thudc tinh:
TS *dc; // Dung dé chua dia chi ctia mot doi twong kiéu TS
+ Thém cac phuong thtrc:
void setdc(TS *dcl) ; // Gan dcl cho thudc tinh dc
TS *getde() ; // Nhan gia tri ctiia dc
+ Phuong thirc nhap trong chuong trinh trude ¢6 kiéu void nay sira 1a:
int nhap(int 1);
Phuong thuec tra vé 1 néu ho tén nhap vao khac tréng, tra vé 0 néu trai lai.
+ B0 di cac phuong thirc khong dung dén nhu: Toén tir gan, hoan vi.
//CT4_16.CPP
// Danh sdch méc noi
// 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;
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public:
TS()
{
ht = new char[20];
td = 0;
dce=NULL,
/
~TS()

{

delete ht; dc=NULL ;

/
int nhap(int i);
void in();
double gettd()
{

return td;

/
void setdc(TS *dcl)

{
de=dcl;

/
TS *getdc()

{

return dc;

/
} ;
void TS::in()
{

cout << "\nHo ten: " << ht << "

/
int TS::nhap(int i)
{

cout << "\nNhap thi sinh " <<i;

cout << "\nHo ten (Bam Enter dé két thiic nhdp): " ;

[lush(stdin);
gets(ht);
if (ht[0]==0) return 0;

cout << "Tong diem: " ; cin >> td;

de=NULL;,
return 1;

/

void main()
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int i=0;
TS *pdau,*p,*q;
pdau=NULL;
clrser();
while(1)
{
q=new TS;
i

’

if (q->nhap(i)==0)
{
delete q; break;

/
if (pdau==NULL)
pdau=p =gq;
else
{
p->setdc(q) ;
pP=9q
/
/
/*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();
}

Bai 12. Pdi twong hiang, phuwong thirc hing

+ Ciing giébng nhu cac phan tir dir liéu khac, mot dbi twong c6 thé duoc khai béo 1a hing bang
cach dung tur khod const. Vi du:

class DIEM
{
private:

intx,y,
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int my
public:
DIEM()
{
x=y=m=0;
/
DIEM(int x1, int y1, int m1=15)
{
x=xlI;y=yl; m=ml;
/

T
const DIEM d = DIEM(200,100); // Khai bao ddi twong hang
+ Khi khai })2’10 can su dung cac ham tao dé khai gan gia tri cho ddi twong hang. Gia tri khoi tao
co the 1a cac hang, cac bién, cac bic¢u thirc va cac ham, vi du:
int x0=100, y0=50; m0 =4;
const DIEM d5 = DIEM(x0 + getmaxx()/2, y0 + getmaxy()/2, mO0);
+ Céc phuong thirc co thé su dung cho cac d6i tuong hang 1a ham tao va ham huy. Vé Iy thuyét
cac doi tugng hang khong thé bi thay do6i, ma chi dugc tao ra hoac huy bé di.
Khi ding mét phuong thirc cho d6i twgng hang, thi CTBD (Chuong trinh bién dich) s& canh bao
(warning):
Non-const function called for const object
Tuy 1‘1hién,~ chuong triph EXE van dugc tao va khi thuc hién chuong trinh, thi nd1 dung cac ddi
tuong hang van bi thay doi. Chuong trinh dud6i day s¢ minh hoa di€u nay. Chuong trinh dua vao 16p
PS (phan s6). Phuong thirc toan tir ++ van c6 thé lam thay déi doi twong hang (mac du khi bién dich
¢6 3 canh bao).

//CT4_19.CPP
// doi tuong const
// Lop PS (phan so)
#include <conio.h>
#include <iostream.h>
#include <string.h>
#include <math.h>
class PS
{
private:
intt,m,
public:
PS()
{
t=m=20;

/
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PS(int t1, int ml)
{
t=tl;m=ml;
/
PS operator++()

{
t+=m;
return *this ;

/
void in()

{

cout << "\nPS="<<t<<"/"<<my

/
void nhap()

{

cout << "\n Nhap tu va mau: " ;
cin >>1>>m;
/
} K
void main()
{
int t1=-3, mlI=5;
const PS p = PS(abs(t1)+2,m1+2); // Khai bdo doi twong hang
clrscr();
p-in();
++p;
p-in();
getch();
/

+ Phwong thirc const

Dé bién mot phuong thirc thanh const ta chi viéc viét thém tir khod const vao sau dong dau cua
phuong thirc.

_ Chu y: Néu phuong thirc dugc khai bao bén trong va dinh nghia bén ngoai ldp, thi tir khoa const
can dugc bd sung ca trong khai bao va dinh nghia phuong thuec.

Trong than phuong thire const khong cho phép lam thay dbi cac thudc tinh cua 16p. Vi vy viée
dung phuong thirc const cho cac doi tugng hang s&€ dam bao giltr nguyén ndi dung cua cac doi tuong
hang.

Puong nhién cac phuong thirc const van ding duoc cho cac ddi tuong khac.
Vi du sau vé 16p PS (phan s6) minh hoa viéc ding phuong thirc const.

// Déi twong const

// Phwong thirc const
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// 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 ml)
{
t=tl; m=ml;
/
PS operator++()

{
t+=m,
return *this ;
/
void in() const ;
void nhap()

{

cout << "\n Nhap tu va mau: " ;

cin >>t>>m;

/
} ;
void PS::in() const
{

cout << "\nPS=" <<t << """ << my

void main()

{
inttl=-3, ml=5;
const PS'p = PS(abs(t1)+2,m1+2);
PSgq;
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clrser();

qg.nhap();
p-in();
q.in();
getch();

Bai 13. Ham ban, 16p ban
13.1. Ham ban (xem muc bai 6, chuong 3) cua mot 16p, tuy khong phai 1a phuong thirc cua 16p,
nhung cd thé truy nhdp dén cac thanh phan riéng (private) cua lop. Mt ham c6 thé 1a ban ctia nhiéu
16p.
13.2. Néu 16p A duge khai bao 1a ban cia 16p B thi tat ca cac phuong thire cua A déu c6 thé truy
nhap dén cac thanh phan riéng cua 16p B. Mgt 16p c6 thé 1a ban cia nhic¢u 16p khac. Cling c6 thé
khai bao A la ban ciia B va B 1a ban cua A.

13.3. Cach khai bao 16p ban
Gia sir ¢6 3 16p A, B va C. Dé khai bao 16p nay 1a ban cta 16p kia, ta viét theo mau sau:
// Khai béo trude cac 16p
class A;
class B ;
class C;
// Binh nghia cac 16p
class A

{

friend class B ; / Lop B 1a ban cua A
friend class C ; // Lop C la ban cua A

}s

class B

{

friend class A ; // Lop A la ban cia B
friend class C ; // Lop C 1a ban cua B

}s

class C

{

friend class B ; // Lop B 1a ban cua C
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}s

13.4. Vidu
Chuong trinh duéi day co 2 16p:
MT (ma tran vudng)
VT (véc to)
Lop MT 1a ban cia VT va 16p VT 1a ban cia MT. Trong chuong trinh st dung cac phuong thurc
trung tén:
2 phuong thirc nhap():
nhdp ma tran
nhap véc to
2 phuong thure in():
in ma tran
in véc to
4 phuong thirc tich():
tich ma tran v&i ma tran, két qua 1a ma tran
tich ma tran véi véc to, két qua 1a véc to
tich véc to voi ma tran, két qua 13 véc to
tich véc to voi véc to, két qua 1a sd thuc
Noi dung chuong trinh la:
+ Nhép cac ma tran A, B, C
+ Nhép cac véc to
+ Tinh tich D = AB
+ Tinh tich u= Dy
+ Tinh tich v=xC
+ Tinh tich s=vu
//CT4_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;
MTY()

{
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n=0;
/
void nhap();
void in();
VT tich(const VT &y);
MT tich(const MT &b) ;
I
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) ;
IE
void MT: :nhap()
{

cout << "\n Cap ma tran: " ;
cin >> n;
for (int i=1; i<=n,; ++i)
for (int j=1, j<=n; ++j)
{
cout << "\nPhan tu hang " <<i<<" cot "<<j<<"=";
cin >> alil[j];
/
/
void MT::in()
{
for (int i=1; i<=n; ++i)
{
cout << "\ln";
for (int j=1; j<=n; ++j)
cout << afil[j] <<"";
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/
void VT::nhap()
{
cout << "\n Cap vec to: " ;
cin >> ny;
for (int i=1; i<=n; ++i)
{
cout << "\nPhan tu thu " <<i<< "=";
cin >> x[i];
/
/
void VT::in()
{
for (int i=1; i<=n; ++i)
cout << x[i] <<"";

/
VT MT::tich(const VT &y)
{
VT z;
intij;
for (i=1; i<=n; ++i)
{
zx[i] =0.0;
for (=1, j<=n; ++))
zx[i] += a[i][j]*y.x[j]:
/
Zn=n;
return z,
/
MT MT: :tich(const MT &b)
{
MT c;
int ijk;

for (i=1; i<=n; ++i)
Jor j=1; j<=n; ++j)
{
c.alillj] = 0.0;
for (k=1; k<=n; ++k)
c.afiJ[j] += a[i][k]*b.a[k][j];
/
c.n=n;

return c,

/
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VT VT::tich(const MT &b)
{
VT z;
intij;
Jor (j=1; j<=n; ++j)
{
zx[j] =0.0;
for (i=1; i<=n; ++i)

z.x[j] += b.a[i][j] *x[i];

zZn=mn,
return z,

/
double VT::tich(const VT &y)

{
double tg=0.0;
for (int i=1; i<=n; ++i)

1g +=x[i]*y.x[i];

return tg;

/

void main()

{
MT a,b,c;
VT x,y;
clrscr();
cout << "\nMa tran A",

a.nhap();
cout << "\nMa tran B";

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\in";
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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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chwong 5
Dan xuét va thira ké
C6 2 khai niém rat quan trong da 1am nén toan bd thé manh ciia phuong phap lap trinh hudng ddi

tugng d6 1a tinh ké thira (inheritance) va tinh twong tmg boi (polymorphism). Tinh ké thira cho phép
cac 10p duoc xay dung trén cac 10p da co. Trong chuong nay s& noi vé sy thira ké cua cac 16p.

Bai 1. Sw din xuét va tinh thira ké
1.1. L6p co sé va 16p din xuit

Mot 16p duoc xay dung thira ké mot 16p khac goi 1a 16p dan xuat. Lop ding dé xay dung 16p dan
xuat goi la 16p co so.

Lép nao ciing c6 thé 1a mot 16p co so. Hon thé nira, mot 16p c6 thé 13 co s& cho nhiéu 16p dan
xuat khac nhau. Pén Iugt minh, 16p dan xuat lai ¢6 thé dung lam co sé dé xay dung cac 16p dan xuat
khéc. Ngoai ra mdt 16p co6 thé dan xuat tir nhi€u 16p co s6.

Duéi day 1a mot s6 so dd vé quan hé dan xudt cua céac 16p:

So dd 1: Lop B dén xudt tir 16p A, 16p C dan xuit tir 16p B

A

So dd 2: Lop A la co so cia cac 1op B, C va D

A

I

B C D
So @6 3: Lop D dan xuat tir 3 16p A, B, C

A

S
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So db 4: Lugc d6 dan xuat tong quat

A B C
D E
F G H

Tinh thira ké: Mot 16p dan xudt ngoai cac thanh phan cta riéng né, né con duoc thira ké tat ca
céc thanh phan cua cac 16p co s ¢6 lién quan. Vi du trong so dd 1 thi 16p C dugc thira ké cac thanh
phan cta céc 16p B va A. Trong so d6 3 thi 16p D dugc thira ké céc thanh phan cua cac 16p A, B va
C. Trong so d6 4 thi 16p G duoc thira ké cac thanh phan cta cac 16p D, E, A, B va C.

1.2. Cach xiy dung 16p dan xuat
Gia st da dinh nghia cac 16p A va B. Dé xay dung 16p C dan xuat tir A va B, ta viét nhu sau:
class C : public A, public B
{
private:
// Khai bao cac thugc tinh
public:
// Cac phwong thirc
I

1.3. Thira ké private va public

Trong vi du trén, 16p C thira ké public cac 16p A va B. Néu thay tir khoa public bang private, thi
su thura ke 1a private.

Chit y: Néu bo qua khong dung tir khod thi hiéu 13 private, vi du néu dinh nghia:
class C : public A, B
{
private:
// Khai bao cac thudc tinh
public:
// Cac phwong thirc
} K
thi A 1a 16p co so public cia C, con B 14 16p co s¢ private cua C.

Theo kiéu thira ké public thi tit ca cic thanh phan public ctia 16p co s6 ciing 1a cac thanh phan
public cua 16p dan xuat.

Theo kiéu thira ké private thi tit ca cac thanh phan public cta 16p co s sé tro thanh cac thanh
phan private cua l6p dan xuat.

1.4. Thira ké cac thanh phan dit liéu (thudc tinh)
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_ Céc thudc tinh cua 16p co s¢ duge thua ké trong 16p dan xut. Nhu véy tap thudc tinh cua 16p
dan xuat s€ gom: cac thudc tinh mdi khai bdo trong dinh nghia 16p dan xuat va cac thudc tinh ctua
16p co s0.

Tuy vy trong 16p dan xuat khong cho phép truy nhap dén cac thudc tinh private cua 16p co so.
Chit y: Cho phép dit tring tén thudc tinh trong cac 16p co s va 16p din xuét.
Vi du:
class A
{
private:
inta, b, c;

public:

&
class B

{

private:
double a, b, x;
public:

}’.
class C : public A, B
{

private:
char *a, *x;
inth;

public:

}’.
Khi d6 16p C s&€ c6 cac thudc tinh:

Aza,A:b, A (kiéu int) - thura ké tr A

B::a, B::b, B::x (kiéu double) - thira ké tir B

a, x (kiéu char*) va b (kiéu int) - khai bao trong C

Trong cac phuong thirc cta C chi cho phép truy nhép truc tiép t6i cac thudc tinh khai bao trong
C.

1.5. Thira ké phwong thirc
Tru:
+ Ham tao
+ Ham huy
+ Toan tir gan
cac phuong thire (public) khac cua 16p co sd dugce thira ké trong 16p dan xuat.
Vi du: Trong chuong trinh dudi day:
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+ Pau tién dinh nghia 16p DIEM c6:
Céc thugc tinh x, y
Hai ham tao
Phuong thure in()
+ Sau d6 xay dung 16p HINH_TRON dan xuat tir Iép DIEM, dua thém:
Thudc tinh r
Hai ham tao
Phuong thure getR
Chit ¥ cach dung ham tao cua 16p co so (16p DIEM) dé xay dung ham tao cta 16p dan xuat.
+ Trong ham main:
Khai bao d6i tuong h kiéu HINH_ TRON
Str dung phuong thie in() dbi voi h (sy thira ké)
St dung phuong thic getR ddi voi h
//CT5-01
// Lop co so
#include <conio.h>

#include <iostream.h>

class DIEM
{
private:
double x, y;
public:
DIEM()
{
x =y =0.0;
/
DIEM(double x1, double yl1)
{
x=xl,y=yl;
/
void in()
{
COMt << H\nx: H<< X << n y: " <<y;
/
b
class HINH TRON : public DIEM
{
private:
double r;
public:
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HINH TRON()
{
r=20.0;
/
HINH TRON(double x1, double y1,
double rl): DIEM(x1,y1)
{
r=rli;

/
double getR()

{

return r,

/
I
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 twgng thanh phan

Lép co s¢ thuong duge xu ly glong nhu mot thanh phan kiéu ddi tuong ciia 16p dan xuat. Vi du
chuong trinh trong 1.5 ¢6 thé thay bang mot chuong trinh khac trong d6 thay viéc dung 16p co 50

DIEM bang mét thanh phan kiéu DIEM trong 16p HINH_TRON. Chuong trinh méi ¢é thé viét nhu
sau:

//CT5-02
// Lop co doi tuong thanh phan
#include <conio.h>
#include <iostream.h>
class DIEM
{
private:
double x, y;
public:
DIEM()

{
x =y =0.0;
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/
DIEM (double x1, double yl)
{
x=xl;y=yl;
/
void in()
{

cout << "nx="<<y<<" y= " <<y,

/
} ;
class HINH TRON
{
private:
DIEM d;
double r;
public:
HINH TRON() : d()
{
r=20.0;
/
HINH TRON(double x1, double yl1, double rl): d(x1,yl)
{
r=rli;
/
void in()
{
d.in();

/
double getR()

{

return r;

/
2
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();
/
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Bai 2. Ham tao, ham huy doi voi tinh thira ké

2.1. Lép din xuét khong thira ké cac ham tao, ham huy, toan tir gan ciia cac 16p co sé

2.2. Cach xdy dung ham tao ciia 16p din xuit
+ Ham tao can co cac d6i dé khoi gan cho cac thudc tinh (thanh phan dir liéu) cta 16p.
+ C6 thé phan thudc tinh 1am 3 loai tng voi 3 cach khai gan khac nhau:

1. Cac thudc tinh moi khai bao trong 16p dan xuét. Trong cic phuong thirc cua 16p dan xuat co
the truy xudt dén cac thudc tinh nay. Vi vay chiing thudng duoc khoi gan bang cic cu 1énh gan
viét trong than ham tao.

2. Céc thanh phan kiéu dbi tugng. Trong 16p dan xuat khong cho phép truy nhap dén cac thuodc
tinh ctia cac ddi tuong nay. Vi vy dé khoi gan cho cac ddi tuong thanh phan can dung ham tao ctia
16p twong tmg. Diéu nay da trinh biy trong muc 8 chuong 4.

3. Cac thudc tinh thira ké tir cac 16p c& s6. Trong 16p dan xuat khong dugc phep truy nhap dén
cac thuge tinh nay. Vi vay dé khoi gan cho cac thudc tinh noi trén, can sir dung ham tao cta 16p co
s0. Cach thire cting giong nhu khoi gan cho cac d6i tuong thanh phan chi khac nhau & chd: Dé
khoi gan cho cac d6i tuong thanh phan ta dung tén ddi twong thanh phan, con dé khéi gan cho céc
thudc tinh thira ké tir cac 16p co so ta dung tén 16p co s6:

Tén ddi_tuong thanh phan(danh sach gia tri)

Tén 16p co sd(danh sach gia tri)
Danh séach gia tri 14y tir cac ddi ctia ham tao cua 16p dan xuit dang xay dung
(xem vi du muc 2.4 va bai 6, vidu 1)

2.3. Ham huy

Khi mét d6i twong cua 16p dan xuét duoc giai phong (bi huy), thi cac ddi twong thanh phan va
cac doi tuong thura ké tir cac 16p co sé cling bi giai phong theo. Do d6 cac ham huy tuong Uing sé€
duoc goi dén.

Nhu vay khi xay dung ham huy cua 16p dan xuz?it,~ chung ta chi can quan tdm ‘dé'n cac thugc tinh
(khong phai la doi trong) khai bao thém trong 16p dan xuat ma thoi. Ta khong can dé y dén cac doi
tuong thanh phan va cac thudc tinh thira ké tir cac 16p co sé. (xem vi du muc 2.4 va bai 6, vi du 2)
2.4. Vidu xét cac lop

+ Lép NGUOI gom:

- C4c thudc tinh
char *ht ; // Ho tén
ntns ;
- Hai ham tao, phuong thirc in() va ham huy
+ Lép MON_HOC gom:
- Cac thudc tinh
char *monhoc ; // Tén mon hoc
int st ; /1 S6 tiét
- Hai ham tao, phuong thtrc in() va ham huy
+ Lop GIAO_VIEN :
- K& thira tir 16p NGUOI

- Pua thém cac thudc tinh
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char *bomon ;  // B) mon cong tac
MON _HOC mh ; // Mén hoc dang day
- Hai ham tao , phuong thtrc in() va ham huy

Hay dé y cach xdy dung cic ham tao, ham huy cua 16p din xudt GIAO_VIEN. Trong I6p
GIAO_VIEN c6 thé goi tdi 2 phuong thure in():

GIAO VIEN:in() // Pugc xay dung trong 16p GIAO_VIEN
NGUOIL::in() // Thira ké tir 16p NGUOI
Hay chu y cach goi téi 2 phuong thuce in() trong chuong trinh dudi day.
//CT5-03
// 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()
{
monhoc=NULL;
st=0;
/
MON _HOC(char *monhocl, int stl)
{

int n = strlen(monhocl);
monhoc = new char[n+1];
strcpy(monhoc,monhocl);
st=stl;
/
~MON_HOC()

{
if (monhoc!=NULL)

{
delete monhoc;
st=0,
/
/
void in()
{
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cout << "\nTen mon: " << monhoc << " so tiet: " << st;

/
} ;
class NGUOI

{

private:
char *ht;
int ns;
public:
NGUOI()
{
ht=NULL,
ns=0;
/
NGUOIl(char *htl, int nsl)
{
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;
/
} E
class GIAO _VIEN : public NGUOI
{

private:
char *bomon;
MON HOC mh;
public:

GIAO _VIEN():mh(),NGUOI()//Su dung ham tao khong doi

{

GS: Pham Vin At 169

tenshi3003@gmail.com



Ldp Trinh Hwéng Béi Twong Véi C++

bomon=NULL;
/

GIAO VIEN(char *htl, int nsl, char *monhocl,int stl, char *bomonl ):

NGUOI(htl,ns1),mh(monhocl, stl)
{
int n = strlen(bomonl),
bomon = new char[n+1];

strepy(bomon,bomonl),;

/
~GIAO_VIEN()

{
if (bomon!=NULL)
delete bomon;

/
void in()
{
// Su dung phuong thuc in
NGUOI::in();
cout << "\n Cong tac tai bo mon: " << bomon,
mh.in();
/
}’.
void main()
{
clrscr();

GIAO VIEN gl; // 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();
/
Bai 3. Pham vi truy nhip dén cac thanh phan ciia 16p co sé
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3.1. Céc tir khoa quy dinh pham vi truy nhip ciaa 16p co sé&

+ Mac du 16p dan xuét dugc thira ké tat ca cac thanh phan cta 16p co s, nhung trong 16p din
xuat khong thé truy nhép toi tat ca cac thanh phan nay. Giai phap thuong dung 1a sir dung cac
phuong thire cta l6p cd s¢ d€ truy nhdp dén cac thudc tinh cia chinh 16p co s¢ d6. Cling c6 thé st
dung cac giai phap khac dudi day.

+ Cac thanh phén private ciia 16p c¢& s khong cho phép truy nhap trong 16p din xuat.

+ Céc thanh ph§~n public cua 16p co s6 co thé truy nhap bt ky chd nao trong chuong trinh. Nhu
vay trong céc 16p dan xuat co6 thé truy nhap dugc to1 cac thanh phan nay.

+ Cac thanh phan khai béo 13 protected c6 pham vi truy nhap rong hon so voi cac thanh phan

private, nhung hep hon so vdi cac thanh phan public. Cac thanh phan protected ctia mot 16p chi
duogc mé rong pham vi truy nhap cho cac 16p dan xuat truc tiép tir 16p nay.

3.2. Hai kiéu din xuit
Co62 lgiéu dan xuét 13 private va public, ching cho cac pham vi truy nhap khac nhau t&i 16p co
s6. Cu thé nhu sau:
+ Céac thanh ph?ln public va protected cua 16p co s¢ s€ tr¢ thanh cac thanh phan public va
protected cua 16p dan xuat theo kiéu public.
_+ Céc thanh Phﬁn public va protected ctia 16p co s& s& trd thanh cac thanh phan private cia 16p
dan xuat theo kiéu private.
Vidu:
Gia st 16p A co:
thudce tinh public al
thudc tinh protected a2
va 16p B dan xuat public tir A, thi A::al tré thanh public trong B, A::a2 trd thanh protected trong B.
Do d6 néu dung B 1am 16p cé dé xay dung 16p C. Thi trong C co thé truy nhap téi A::al va
A::al.
Thé nhung néu stra d6i dé B dan xuat private tir A, thi ca A::al va A::a2 tro thanh private trong
B, va khi d6 trong C khong dugc phép truy nhap tdi cac thudce tinh A::al va A::a2.
Dé biét tuong tan hon, chiing ta hiy bién dich chuong trinh:
//CT5-04
// Pham vi truy nhap
#include <conio.h>
#include <iostream.h>
#include <string.h>
class A
{
protected:
intal;
public:
inta2;
A()
{
al=a2=0;
/
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A(int t1, int t2)
{
al=tl; a2=t2;
/
void in()
{
cout << gl <<" "<<q2;
/
} E
class B: private A

{

protected:
intbl;
public:
int b2;
B()
{
bl1=b2=0;
/
B(int tl, int t2, int ul, int u2)
{
al=tl; a2=t2; bl=ul;b2=u2;
/
void in()
{
cout << gl <<" "<< g2 <<" << pl << "< p2;
/
}i
class C : public B

{
public:
0
{
b1=b2=0;
/
C(int t1, int ¢2, int ul,int u2)
{
al=tl; a2=t2; bl=ul;b2=u2;
/
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void in()
{
cout << al;

cout <<" "<<g2<<" "<<p]<<" << P2

/
}’.
void main()
{
Cc(l,2,3,4),
c.in();
getch();
/
Chung ta s& nhan dugc 4 thong bao 18i sau trong 16p C (tai ham tao c6 ddi va phuong thirc 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 xuat public tir A thi chuong trinh s& khong 6 16i va 1am viéc

Bai 4. Thira ké nhiéu mirc va su trung tén

4.1. So @0 xay dung cac 16p din xuit theo nhiéu mirc

Nhu da biét:

+ Khi d4 dinh nghia mot 16p (vi du 16p A), ta c6 thé dung nd lam co s& dé xay dung 16p dan xuit
(vi du B).

+ Pén luot minh, B c6 thé dung 1am co so dé xay dung 16p dan xuat méi (vi du C).

+ Tiép @6 lai c6 thé dung C 1am co sé dé xay dung 16p dan xuit méi.

+ Su tiép tuc theo céch trén l1a khong han ché.

So d6 trén chinh 13 sy thira ké nhidu murc. Ngoai ra chung ta ciing da biét:

+ Mot 16p c6 thé duoc dan xut tir nhidu 10p co s6.

+ Mot 16p c6 thé dung 1am co sé cho nhiéu 16p.

Hinh v& duéi day 1a mot vi du vé so db thira ké kha téng quat, thé hién dugc cac diéu ndi trén:

A B C
D E
F G H

Dién giai:
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L6p D dén xuét tir A va B
L6p E dan xuét tir C
L6p F dan xuat tir D
L6p G dan xuat tir D va E
Lép H dan xuét tr E

4.2. Su thira ké nhiéu mirc.

+ Nhu d3 biét: Lop din xudt thira ké tit ca cac thanh phan (thudc tinh va phuong thirc) cia 16p
c6 s0, ké céd cac thanh phan ma 16p co sé dugce thura ké.

+ Hay 4ap dung nguyén Iy trén dé xét 16p G:
- Lép G thira ké cac thanh phan cua cac 16p D va E
- Lép D thira ké cac thanh phan cta 16p A va B
- Lop E thira ké cac thanh phan cua 16p C
Nhu vay cac thanh phan cé thé sir trong 16p G gom:
- Céc thanh phan khai bao trong G (ctia riéng G)
- Cac thanh phén khai bao trong céac 16p D, E, A, B, C (dugc thira ké).

4.3. Su trung tén

Nhu da noi trong 4.2: Trong 16p G ¢6 thé st dung (truc tiép hay gian tiép) cac thanh phan cua
riéng G va cac thanh phan ma n6 dugc thura ké tir cac 16p D, E, A, B, C. Yéu cau vé cach dat tén &
day la:

+ Tén céc 16p khong dugc trung lap

+ Tén cac thanh phan trong mét 16p ciing khong dugce trung lap

+ Tén céc thanh phén trong cac 16p khac nhau c6 quyén dugce trung lap.

Dé phan biét cac thanh phan triung tén trong 16p din xudt, can sir dung thém tén 16p (xem vi du
trong 4.4).

4.4. Sir dung cac thanh phan trong 16p din xuat
Nhu d4 néi ¢ trén: Thanh phan cua 16p dan xuit gom:
+ Céc thanh phan khai bao trong 16p dan xuét
+ Cac thanh phan ma 16p dan xuét thira ké tir cac 16p co sO
Quy tic sir dung cac thanh phan trong 16p dan xuat:
Cach 1: Dung tén 16p va tén thanh phan. Khi d6 Chuong trinh dich C++ d& dang phén biét thanh
phan thudc 16p nao. Vi du:
D h;//hla dbi twong ctia 16p D dan xuét tir A va B
h.D::n 1a thudce tinh n khai bao trong D
h.A:n 14 thudc tinh n thira ké tir A (khai béo trong A)
h.D::nhap() 1a phuong thuc nhap() dinh nghia trong D
h.A::nhap() 1a phuong thirc nhap() dinh nghia trong A
Cach 2: Khong dung tén 16p, chi dung tén thanh phan. Khi dé6 Chuong trinh dich C++ phai tu
phén doan d¢ biét thanh phan do6 thu¢c 16p nao. Cach phan doan nhu sau: Trudce tién xem thanh
phan dang xet 6 trung tén voi mot thanh phan nao cua 16p dan xuat khong? Néu trung thi do la
thanh phén cua 16p dan xuat. Néu khong trung thi tiép tuc xét cac 16p co so theo thir ty: Cac 16p co
quan hé gan voi 16p dan xuat xét trude, cac 16p quan hé xa xét sau. Hay cha y truong hop sau:
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Thanh phan dang xét c6 mit dong thoi trong 2 16p co s ¢b cing mot dang cip quan hé véi 16p dan
xuét. Gip trudng 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 bao 16i (xem vi du dudi day). Cach khic phuc: Truong
hop nay phai sir dung thém tén 16p nhu trinh by trong cach 1.

Vi du xét 16p dan xuit D. Lop D ¢6 2 co s6 1a cac 16p A va B. Gia st cac 16p A, B va D duoc
dinh nghia:

class A
{
private:
intn,
float a[20];
public:
void nhap();
void xuat():
} K
class B
{
private:
int m,n;
float af[20][20];
public:
void nhap();
void xuat():
} ;
class D : public A, public B
{
private:
int k;
public:
void nhap();
void xuat():
I
Hay chii y cdc diém sau:
1. Dung cac phuong thirc ctia cac 16p A, B dé xay dung cac phuong thirc ciia D
// Xay dung phuong thire nhap()
void D::nhap()
{
cout << “\n Nhap k : ©“ ;
cin>>k; //klathudc tinh cia D

A::nhap(); // Nhap cac thudc tinh ma D thira ké tir A
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B::nhap(); // Nhap cac thudc tinh ma D thira ké tr B
}

/I Xay dung phuong thirc xuat()
void D::xuat()

{

cout <<“\nk = <<k;

A::xuat(); // Xuat cac thudc tinh ma D thira ké tir A
B::xuat(); // Xuét cac thudc tinh ma D thira ké tir B

}

2. Lam viéc voi cac ddi tuong cua 16p dan xuat
D h;// Khai bao h la ddi tuong cua 16p D
h.nhap() ; // twong twong v6i h.D::nhap();
h.A::xuat(); // In gia tri cac thude 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 gié tri tat ca cac thudc tinh ctia h
h.xuat();  //twong duong voi h.D::xuat() ;

Bai 5. Cac 1op co sé a0
5.1. Mt 16p co sé xuat hién nhiéu 1an trong 16p din xuit
Mot diéu hién nhién la khong thé khai bao 2 1an ciing mot 16p trong danh sach cua cac 16p co s&
cho mot 16p dan xuat. Chang han vi du sau la khong cho phép:
class B : public A, public A
{
I
Tuy nhién van c6 thé co truong hop cung mot 16p co s6' duge dé cap nhi€u hon mot lan trong cac
16p co sé trung gian cua mdt 16p dan xuat. Vi du:
#include <iostream.h>
class A

{
public:
int a;
} ;
class B : public A
{
public:
int by
} ;
class C : public A
{
public:

int c;
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} ;
class D : public B, public C
{
public:
int d;
} ;
void main()
{
D h;
hd =4,/ tot
hc= 3;// ot
hb=2;//tot
ha=1;//16i
/

Trong vi du nay A 13 co s& cho ca 2 16p co s truc tiép ciia D 1a B va C. N6i cach khac ¢6 2 16p
co sO A cho lop D. Vi vay trong cau I¢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 n6 sé dua ra thong bao 161 sau:

Member is ambiguous: ‘A::a’ and ‘A:a’

5.2. Cac lop co sé a0
Giai phap cho van dé néi trén 13 khai bao A nhu mot 16p co sé 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;
} ;
class C : virtual public A
{
public:
int c;
T
Céc 16p co s6 4o (virtual) s& duoc két hop dé tao mot 16p co s duy nhét cho bt ky 16p nao dan
xuat tir chung. Trong vi du trén, hai 16p co s6 A (A 1a co so cua B va A 1a co s6 cua C) s€ két hop
lai d¢ tr6 thanh mét 16p co s6 A duy nhat cho bat ky 16p dan xuat nao tir B va C. Nhu vay bay gio D
s€ chi c6 mot 16p co s& A duy nhat, do d6 phép gan:
ha=1;

s& gan 1 cho thudc tinh a ciia 16p co s A duy nhat ma D ké thira.

Bai 6. Mot s6 vi du vé ham tao, ham huy trong thira ké nhiéu mirc

GS: Pham Vin At 177 tenshi3003@gmail.com



Ldp Trinh Hwéng Béi Twong Véi C++

Vi du 1. Vi du nay minh hoa cach xay dung ham tao trong cac l6p dan xuat. Ngoai ra con minh
hoa cach dung cac phuong thie cua cac 16p co so trong 16p dan xuat va cach xu ly cac doi tuong
thanh phan.

Xét416p A, B, C vaD. Lop C dan xuét tr B, 16p D dan xuat tir C va c6 thanh phan 1a doi tuong
kiéu A.

//CT5-06

// Thua ke nhieu muc

// 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
<< " Chuoilop A: " << str;

} E
class B
{
private:
int b;
char *str ;
public:
B()
{
b=0; str=NULL;
/
B(int bl,char *strl)

{
b=bl; str=strdup(strl);
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/

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()
{
c=0; str=NULL,
/

C(int bl,char *strb,int cl, char *strc) : B(bl,strb)

{
c=cl; str=strdup(strc);

/

void xuat()

{
B::xuat();
cout << "\n" << "So nguyen lop C =" <<c¢

<< " Chuoilop C: " << str,

} ;
class D : public C
{
private:
intd;
char *str ;
A u
public:
D():C(),u()
{
d=0,; str=NULL;,
/

D(int al, char *stra,int bl,char *strb,int cl, char *strc,
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intdl, char *strd) : u(al,stra), C(bl,strb,cl,strc)

{
d=dl; str=strdup(strd);
/
void xuat()
{
u.xuat();
C::xuat();
cout << "\n" << "So nguyen lop D =" <<d
<< " Chuoilop D: " << str;
/
b
void main()
{
D h(1,"AA",2,"BB",3,"CC",4,"DD");
clrscr();

cout << "\n\n Cac thuoc tinh cua h thua ke B: " ;

h.B::xuat();
cout << "\n\n Cac thuoc tinh cua h thua ke Bva C: " ;
h.C::xuat();
cout << "\n\n Cac thuoc tinh cua h thua ke B,C va khai bao trong D." ;
h.xuat();
getch();
/

Vi du 2. Vi du nay minh hoa cach xay dung ham huy trong l6p dan xuét. Chuong trinh trong vi
du nay lay tu chuong trinh ctia vi du 1, sau d6 dua thém vao cac ham huy.
//CT5-07
// Thua ke nhieu muc
// Ham tao
// Ham huy
#include <conio.h>
#include <iostream.h>
#include <string.h>
class A
{
private:
int a;
char *str ;
public:
A()
{
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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
<< " Chuoilop A: " << str;

}’.

class B

{

private:
int b;
char *str ;
public:
BY
{
b=0; str=NULL;,
/
B(int bl,char *strl)

{
b=bl; str=strdup(strl),

~B()
{
cout <<"\n Huy B"; getch();
b=0;
if (str!=NULL) delete str;
/

void xuat()

{

cout << "\n" << "So nguyenlop B="<<b
<< " Chuoi lop B: " << str;

},.
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class C : public B
{

private:
int c;
char *str;
public:
C():B()
{
c=0; str=NULL;
/
C(int bl,char *strb,int cl, char *strc) : B(b1,strb)
{
c=cl, str=strdup(strc);
/
~C()
{
cout <<"\n Huy C"; getch(),
c=0;
if (str!=NULL) delete str;
/

void xuat()

{
B::xuat();
cout << "\n" << "So nguyen lop C =" <<c¢
<< " Chuoi lop C: " << str,
/
IE
class D : public C
{
private:
intd;
char *str;
A u;
public:
D():C(),u()
{
d=0; str=NULL;
/

D(int al, char *stra,int bl,char *strb,int cl, char *strc,
int dl, char *strd) : u(al,stra), C(bl,strb,cl,strc)
{
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d=dl1; str=strdup(strd);

/
~D()
{
cout <<"\n Huy D"; getch();
d=0;
if (str!=NULL) delete str,
/
void xuat()
{
u.xuat();
C::xuat();
cout << "\n" << "So nguyen lop D =" <<d
<< " Chuoi lop D: " << str;
/
I
void main()
{
D *h,.
h =new D(1,"AA",2,"BB",3,"CC",4,"DD");
clrscr();
cout << "\n\n Cac thuoc tinh cua h thua ke B: " ;
h->B::xuat();
cout << "\n\n Cac thuoc tinh cua h thua ke Bva C: " ;
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, 4, C, B
getch();
/

Bai 7. To4n tir gan ciia 16p din xuit
7.1. Khi nao cin xiy dung toan tir gan: Khi lop dan xuat co6 cac thudc tinh (ké ca thudc tinh thira

ké tir cac 16p co s6) 1a con tro, thi nhét thiét khong dugc dung toan tir gan mic dinh, ma phai xay
dung cho 16p dan xuit mot toan tir gan.

7.2. Cach xiy duwng toan tir gan cho 16p din xuit

+ Trudc hét can xay dung toan tir gan cho cac 16p co s&

+ Vén d& mau chét 1a: Khi xdy dung toan tir gan cho 16p dan xudt thi 1am thé nao dé st dung
duogc céc toan tir gan cua 16p co s¢. Cach giai quyét nhu sau:
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- X4y dung cac phuong thirc (trong cac 16p co sd) dé nhan duoc dia chi cua dbi tuong an cua
16p. Phuong thic nay dugc viét don gidn theo mau:

Tén 16p * get DT ()
{

return this ;

}
- Trong than cua toan tir gan (cho 16p dan xuat), sé dung phuong thirc trén dé nhan dia chi dbi
tugng cua lop co sé ma 16p dan xuat thira ké. Sau d6 thuc hién phép géan trén cac doi tugng nay.

Phuong phap néu trén c6 thé minh hoa mot cach hinh thirc nhu sau: Gia sir 16p B dan xudt tir A.
b¢ xay dung todn tir gan cho B, thi:

_ 1. Trong lop A can xay dung toan tir gan va phuong thirc cho dia chi cua ddi tuong an. Cu thé A
can dugc dinh nghia nhu sau:

class A

{

A & operator=(A& h)
{
//cac cau lénh dé thyc hién gan trong A
h
// Phuong thirc nhan dja chi dbi twong an ctua A
A* get A()
{

return this;

b
53
2. To4n tir gan trong 16p B can nhu sau:

class B : public A
{

B & operator=(B& h)
{
A *ul, *u2;
ul = this->get A();
u2 =h.get A();
*ul = *u2 ; // Str dung phép gan trong A dé gan cac
// thudc tinh ma B ké thira tir A
//Céc cau 1énh thuc hién gan céac thudce tinh riéng ctia B

}
} s
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7.3. Vidu

Chuong trinh dudi ddy minh hoa cach xay dung toan tir gan cho l16p D ¢6 2 16p cosola Cva B
(C 1a 16p co so truc ti€p, con B 1a co s¢ cua C) . Ngoai ra D con c6 mdt thudc tinh 1a doi tugng cua
16p A.

//CT5-08
// Thua ke nhieu muc
// 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];
flush(stdin); gets(tg),
str = strdup(tg),
/

void xuat()

{

cout << "\n" << "So nguyen lop A="<<a
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<< " Chuoilop A: " <<str,

} E
class B
{
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;

/
void nhap()

{

cout << "\nNhap so nguyen lop B: " ; cin >> b ;
if (str!=NULL) delete str;
cout << "\nNhap chuoi lop B: " ;
char tg[30];
flush(stdin); gets(tg),
str = strdup(tg),
/

void xuat()

{

cout << "\n" << "So nguyen lop B="<<b

<< " Chuoi lop B: " <<str,

} E
class C : public B
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{

private:
int c;
char *str ;
public:
C():B()
{
c=0; str=NULL,
/
C* get(C()
{

return this;

/
C& operator=(C& h)

{
B *bl, *b2;
bl= this->getB();
b2= h.getB();
*h1 = *b2;
this->c = h.c,
if (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];
flush(stdin); gets(tg),
str = strdup(tg),

void xuat()
{
B::xuat();
cout << "\n" << "So nguyen lop C =" <<c¢
<< " Chuoi lop C: " << str,
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} E
class D : public C
{
private:
intd;
char *str ;
A u
public:
D():C(),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];
flush(stdin); gets(tg),
str = strdup(tg),
/

void xuat()

{

u.xuat();
C::xuat();

cout << "\n" << "So nguyen lop D =" <<d
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<< " Chuoi lop D: " << str;

/
},.

void main()

{
D hl,h2,h3;
clrscr();
hl.nhap();
h3=h2=hl;
cout<<"\n\nH2:";
h2.xuat(),
cout<<"\n\nH3:";
h3.xuat(),
hi.nhap();
cout<<"\n\nH2:";
h2.xuat();
cout<<"\n\nH3:";
h3.xuat(),
cout<<"\n\nHI:";
hl.xuat(),

getch();

Bai 8. Ham tao sao chép ciia 16p din xuit

8.1. Khi nao cin xAy dung ham tao sao chép: Khi 16p dan xuat c6 cac thudc tinh (ké ca thudc tinh
thtra ké tir cac 16p co s&) 1a con tro, thi nhat thiét khong duge dung ham tao sao chép méac dinh, ma
phai xay dung cho 16p dan xuat mgt ham tao sao chép.

8.2. Cach xay dung ham tao sao chép cho 16p din xuit
+ Trude hét can xdy dung toan tir gan cho 16p din xuét (xem S7).
+ Sau d6 x4y dung ham tao sao chép cho 16p dan xuit theo mau:
Tén 16p_din xuat (Tén 16p din xuat &h)
{
*this=h ;
b

8.3. Vidu

Chuong trinh du6i day minh hoa cach xay dung ham tao sao chép cho 16p D c6 2 16p co s 1a C
va B (Clalop co so truc ti€p, con B 1a co s¢ cua C) . Ngoai ra D con ¢6 mot thudc tinh 1a doi tuong
ctua 16p A. Chuong trinh nay dya trén chuong trinh trong muc 7.3 vé1 2 thay doi:

+ Xay dyng thém ham tao sao chép cho 16p D.
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+ Thay d6i mot s6 cau 1énh trong ham main dé st dung ham tao sao chép.

Pé thay 13 vai tro ctia ham tao sao chép ching ta hdy so sanh két qua nhan duoc trong 2 trudng
hop: C6 ham tao sao chép va bo di ham nay.

//CT5-09
// Thua ke nhieu muc
// Ham tao sao chep
#include <conio.h>
#include <stdio.h>
#include <iostream.h>
#include <string.h>
class A
{
private:
int a;
char *str ;
public:
A0
{
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

<< " Chuoilop A: " << str;
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} .
class B
{
private:
int b;
char *str ;
public:
B0
{
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
<< " Chuoilop B: " << str;

} ;
class C : public B

{

private:
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int c;
char *str ;
public:
C():B()
{
c=0; str=NULL;
/
C* getC()
{

return this,

/
C& operator=(C& h)

{
B *bl, *b2;
bl= this->getB(),
b2= h.getB(),
*hl = *b2;
this->c = h.c;
if (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 nguyen lop C ="<<c

<< " Chuoi lop C: " <<str;
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class D : public C
{
private:
intd;
char *str ;
Au;
public:
D():C(),u()
{
d=0,; str=NULL;,
/
D(D& h) // Ham tao sao chep
{
*this=h,
/
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()

{
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u.xuat();
C::xuat();
cout << "\n" << "So nguyen lop D =" <<d

<< " Chuoi lop D: " << str;

} ;
void main()
{

Dhl;
clrscr();
hl.nhap();
D h2(hl);
cout<<"\n\nH2:";
h2.xuat(),
hl.nhap();
cout<<"\n\nH2:";
h2.xuat(),
cout<<"\n\nHI:";
hl.xuat(),

getch();

Bai 9. Phit trién, hoan thi¢én chwong trinh
C6 thé dung tinh thira ké dé phat trién kha ning ctia chuong trinh.

9.1.y twdng caa viéc phat trién chwong trinh nhu sau: Sau khi di xdy dung dugc mot 16p, ta s&
phat trién 16p nay bang cach xay mot 16p dan xuét trong d6 dua thém cac thudc tinh va phuong thirc
méi. Qua trinh trén lai tiép tuc v6i 16p vira nhan dugc. Ta ciing co thé xay dung cac 16p moi ¢o
thudc tinh 1a d6i tugng cua cac 16p cii. Bang cach ndy, s& nhan duoc mot diy cac 16p cang ngay
cang hoan thién va c6 nhiéu kha nang hon.

9.2. Vi du vé viéc phat trién chwong trinh

Gia st can xay dung chuong trinh v& mot sé hinh phang. Chiing ta c6 thé phat trién chuong trinh
nay nhu sau:

Pau tién dinh nghia 16p DIEM (Piém) g6m 2 thude tinh x, y. Tt l16p DIEM xay dung 16p
DUONG_TRON (Puong tron) bang cach bd sung 2 bién nguyén 1a r (ban kinh) va md (mau
duong). Tur 16p DUONG_TRON xéy dung 16p HINH_TRON bang cach thém vao blen nguyém mt
(mau t6). i theo mot nhanh khac: Xay dung 16p DOAN_THANG (DPoan thang) gom 2 dbi tuong
kiéu DIEM, va 16p TAM_GIAC gém 3 doi tuong DIEM.

Chuong trinh dudi day cho phép vé cac duong tron, hinh tron, doan thang va hinh tam giac.

Chuong trinh con minh hoa cach dung con tré this trong 16p déq Xudt gé thuc hién cac phuong
thure gﬁa 16p co so. Ngoai ra con minh hoa cach dung toan tir chi s6 [] d€ nhan cac toa do x, y tur
cac doi tuong cua lop DIEM.

//CT5-10
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// Phat trien chuong trinh
#include <conio.h>
#include <stdio.h>
#include <iostream.h>
#include <string.h>
#include <graphics.h>
class DIEM
{
private:
intx,y,
public:
DIEM()
{
x=y=0;
/
DIEM(int x1, int y1)
{
x=xI; y=yl;
/
DIEM(DIEM &d)
{
this->x=d.x;
this->y=d.y,
/

int operator[](int i)

{

if (i==1) return x,

else return y;

/
}’.

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)

{
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r=rl; md=mdl;

/
void ve()

{

setcolor(md);
circle ( (*this)[1],(*this)[2],r);
/
int getmd()
{

return md;

/
} ;
class HINH TRON : public DUONG _TRON
{
private:
int mt;
public:
HINH TRON() : DUONG TRON()
{
mt=0;
/
HINH TRON(DIEM d, int rl, int mdl, int mtl) :
DUONG TRON(d,r1,mdl)
{
mt=mtl;
/
void ve()
{
DUONG TRON::ve(),
setfillstyle(1,mt);
floodfill((*this)[1],(*this)[2],this->getmd()),
/
} ,.
class DOAN _THANG
{

private:
DIEM dl, d2;
int md;
public:
DOAN THANG() : d1(), d2()

{
md=0;
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/
DOAN THANG(DIEM t1, DIEM 2, int mdl)
{
dl=tl; d2 = t2; md=mdl;
/
void ve()
{
setcolor(md);
line(dl1[1],d1[2] ,d2[1],d2[2]);
/
} K
class TAM GIAC
{
private:
DIEM dl1,d2,d3;
int md, mt;
public:
TAM GIAC(): dl1(), d2(), d3()
{
md=mt=0;
/
TAM GIAC(DIEM t1,DIEM t2,DIEM t3,int mdl,int mtl)
{
dl=tl; d2=t2; d3 = t3; md=mdl;mt=mtl;
/
void ve()
{
DOAN THANG(d1,d2,md).ve();
DOAN THANG(d1,d3,md).ve();
DOAN THANG(d2,d3,md).ve(),
setfillstyle(1,mt);
floodfill((d1[1]+d2[1]+d3[1])/3,(d1[2]+d2[2]+d3[2])/3,md);
/
} ;
void ktdh()
{

int mh=0mode=0;
initgraph(&mh,&mode,"");
/

void main()
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ktdh(),

DUONG TRON dt(DIEM(100,100),80,MAGENTA);

HINH TRON ht(DIEM(400,100),80,RED,YELLOW);

DOAN THANG t(DIEM(100,100),DIEM(400,100),BLUE),

TAM GIAC tg(DIEM(250,150), DIEM(100,400),
DIEM(400,400), CYAN, CYAN);

dt.ve();

ht.ve();

tve();

tg.ve();
getch();
closegraph(),

Bai 10. B sung, nang cap chwong trinh
Co6 thé dung tinh thira ké dé stra doi, bo sung, nang cap chuong trinh.
10.1. y twéng caa viéc ning cap chwong trinh nhw sau: Gia str da c6 mot chuong trinh hoat dong
t6t. Bay gio can co mot s6 b6 sung thay doi khong nhiéu lam Co 2 giai phap: Hoac sura chira cac
16p dang hoat dong 6n dinh, hodc xay dung mot 16p dan xuat dé thuc hién cac bod sung, sira chira
trén 16p nay. RS rang gidi phap thir 2 t6 ra hop 1y hon .
10.2. Vidu

Gia str d3 c6 chuong trinh quan 1y gido vién gébm 3 16p MON_HOC (Moén hoc), GV (Giao vién)
va BM (B6 mon) :

class MON_HOC

{
private:
char tenmh[20] ; // Tén mon hoc
int sotiet - /86 tiét
public:
MON _HOC() ; //Ham tao
const MON _HOC&% operator=(const MON _HOC& m) ;
// Gan
void nhap() ; // Nhdp
void xuat() ; // Xudt
} ;
class GV
{
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private:
char ht[25]; // Ho ten
int ns;  // Nam sinh
int sm; // So mon hoc co the day
MON _HOC *mh ; //Danh sach cac mon hoc
public:
GV() ,; //Ham tao
~GV() ; //Ham huy
int getsm() ; // Cho biét s6 mén (ding trong BM: :sapxep)
const GV& operator=(const GV& g); // Gan (dung trong
// BM::sapxep)
void nhap(); // Nhdp
void xuat(); // Xudt
I
class BM // Bo mon
{
private:
char tenbm[20]; // Tén bg mon
int n; // So giao vien
GV *gv; // Danh sach giao vien
public:
BM() // Ham tao
void nhap(),; // Nhap
void xuat(); // Xuat
void sapxep(); // Sdp xép
} ;
Chuong trinh cho phép:
1. Nhap danh sach gido vién ctia b mon.
2. Sap xép danh sach gido vién theo thir tw giam cua s mon ma mdi gido vién co thé giang day.

3. In danh sach gido vién.

Noi dung chuong trinh nhu sau:
//CT5-11

// Nang cap chuong trinh

// CT ban dau

#include <conio.h>

#include <stdio.h>

#include <iostream.h>
#include <string.h>

class MON _HOC
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{

private:
char tenmh[20];
int sotiet;
public:
MON _HOC()
{
tenmh[0]=sotiet=0;

/

const MON_HOC& operator=(const MON_HOC& m)

{

strepy(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

<< " sotiet: " << sotiet;

} ,.
class GV
{

private:
char ht[25]; // Ho ten
int ns; // Nam sinh

int sm; // So mon hoc co the day

MON _HOC *mh ; //Danh sach cac mon hoc

public:
GWV()
{
ht[0]= ns=sm= 0 ;
mh = NULL,
/
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~GV/()
{
ht[0]= ns=sm=0;
if (mh) delete mh,
/

int getsm()

{

return sm;
/
const GV& operator=(const GV& g);
void nhap();
void xuat();
I
const GV& GV::operator=(const GV& g)
{
strepy(this->ht,g.ht);
this->ns=g.ns;,
intn =g.sm;
this->sm = n;
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;
iftsm)
{
this-=>mh = new MON_HOC[sm+1];
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for (int i=1; i<=sm; ++i)
this->mh[i].nhap(),
/
/
void GV :xuat()
{

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(),

/
/
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: " ;
[lush(stdin),; gets(tenbm),
cout << "So giao vien: ";
cin >> n;
if (gv) delete gv;
if ()

{
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gv=new GV[n+l1];
for (int i=1; i<=n; ++i)
gv[i].nhap();

/
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 =i+ 1,j<=n;++j)
if (gv[i].getsm()<gv[j].getsm())
{
1g=gvli]; gv[i]=gvlj]; gvlj]=1g;
/
/

void main()

{
BM b,
b.nhap();
b.sapxep();
b.xuat();
getch();

/

Van de dit ra 1a: Hién nay céc gido vién di bat dau hudng dan luan van t6t nghiép cho sinh vién.
Vi vay can bd sung thong tin nay vao phan dir liéu gido vién. Dé nang cép chuong trinh ching ta s&
dinh nghia 16p GV2 dan xudt tir 16p GV, sau d6 trong 16p BM sé& thay GV bang GV2. C6 2 chd can
b6 sung va mot chd can stra d6i nhu sau:

1. B6 sung trong 16p GV phuong thic:
GV* getGV()

GS: Pham Vin At 203 tenshi3003@gmail.com



Ldp Trinh Hwéng Béi Twong Véi C++

{
return this;
}
Phuong thirc ndy dung dé x4y dung toan tir gan cho 16p GV2.

_ 2. Trong 16p BM thay GV bang GV2. Diéu nay c6 thé dat dugc bang sira chita truc tiép hodc
bang mot cau 1énh #define :

#define GV GV2
3. Pinh nghia thém 2 16p: LV (Luan vin) va GV2 (Lép GV2 dan xuét tir 1op GV) nhu sau:
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(); //Ham tao
const LV& operator=(const LV& 1) ; // Gan
void nhap() ; // Nhap
void xuat() ;
} K
class GV2 : public GV
{

private:
int solv; //S6 lugn van da huong dén
LV *lv; // Danh sdach ludn van
public:
GV2(), // Ham tao
~GV2() ; // Ham huy
GV2& operator=(GV2& g); // Gan
void nhap(); // Nhdp
void xuat(); // Xuat

}’.

Chuong trinh nang cap nhu sau:
//CT5-12B

// Nang cap chuong trinh

// CT nang cap

#include <conio.h>

#include <stdio.h>

#include <iostream.h>
#include <string.h>

class MON HOC

GS: Pham Vin At 204 tenshi3003@gmail.com



Ldp Trinh Hwéng Béi Twong Véi C++

{
private:
char tenmh/[20];
int sotiet;
public:
MON _HOC()
{
tenmh[0]=sotiet=0;
/
const MON HOC&% operator=(const MON HOC& m)
{
strepy(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
<< " sotiet: " << sotiet;
/
4

// Bo sung phuong thuc getGV cho lop GV
// dung de xay dung toan tu gan cho lop GV2
class GV

{
private:
char ht[25]; // Ho ten
int ns;  // 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;
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mh = NULL;
/
~GV()
{
ht[0]= ns=sm= 0 ;
if (mh) delete mh;
/
// Bo sung phuong thuc getGV
GV* getGV()
{

return this;

/

int getsm()

{

return sm,

/
const GV& operator=(const GV& g);

void nhap(),
void xuat();
} ;
const GV& GV::operator=(const GV& g)
{
strepy(this->ht,g.ht);
this->ns=g.ns;
intn =g.sm;
this->sm = n;
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: " ;
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cin >> ns;
cout << "So mon co the giang day: " ;
cin >> smy
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()
{
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:
LVY()
{
tenlv[0]=tensv[0] = nambv = 0;
/
const LV& operator=(const LV& 1)
{
strcpy(this->tenlv,ltenlv);

strcpy(this->tensv,l.tensv),;
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this->nambv = l.nambv ;
return l;

/
void nhap()

{

cout << "\nTen luan van:";
[fflush(stdin),; gets(tenlv);
cout << "Ten sinh vien:";
fflush(stdin); gets(tensv),;

"

cout << "Nam bao ve: " ;

cin >> namby ;

void xuat()
cout << "\nTen lan van:" << tenlv
<< " Sinhvien: " << tensv

<<" Nam bao ve: " << nambv;

/
I
class GV2 : public GV
{
private:
int solv;
LV *lv;
public:
GV2():GV()
{
solv=20;
lv =NULL,
/
~GV2()

{
if (solv) delete Iv;

/
GV2& operator=(GV2& g);
void nhap();
void xuat();
} ,.
GV2& GV2::operator=(GV2& g)

{
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GV *gl, *g2;
gl = this->getGV/(),
g2 =g.getGV();
*g] — *gz;
int n = g.solv;
this->solv = n;
if (this->1v) delete this->1v;
if ()
{
this-=>lv = new LV[n+1];
for (int i=1; i<=n; ++i)
this->Iv[i] = g.Iv[i];
/

return g;

/
void GV2::nhap()

{
GV::nhap();
cout << "So luan van da huong dan: " ;
cin >> solv;
if (this->1v) delete this->1v;
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(),
/
/
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// Sua lop BM: thay GV bang GV2
#define GV GV2
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();
} E
void BM::nhap()
{

cout << "\n\nTen bo mon: " ;
[flush(stdin), gets(tenbm),
cout << "So giao vien: ";
cin >> n;
if (gv) delete gv;
if (n)
{
gv=new GV[n+l];
for (int i=1; i<=n; ++i)
gv[i].nhap();
/
/
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();
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/
void BM.: :sapxep()

{

GV tg;

int ij;

if (n)

for (i=1;i<n;++i)
Jor (j=i+1;j<=n;++j)
if (gv[i].getsm()<gv[j].getsm())
{
1g=gv[i]; gv[i]=gv[j]; gvlj]=tg;

/

/
Hundef GV

void main()
{
BM b,
b.nhap();
b.sapxep(),
b.xuat();

getch();

Bai 11. Tir khai quat dén cu thé

Tinh thira ké cing thuong dung dé thiét ké cac bai toan theo hudng tir khai quat dén cu thé, tir
chung dén riéng. PAu tién dua ra cac 10p dé mo ta nhitng ddi twong chung, sau d6 dan xuét toi cac
d6i twong ngay mét cu thé hon.

Mot truong hop khac ciing thuong gap 1a: Quan ly nhiéu thuc thé ¢ nhimng phan dw liéu chung.
Khi d6 ta c6 thé xdy dung mot 16p co so gdm cac phan dit liéu chung. Mdi thuc thé s& dugc mo ta
bang mot 16p dan xuat tir 16p co so nay.

Sau day 1a mdt s6 vi du minh hoa:

Vi du 1 (minh hoa tu tudng di tir khai quat dén cu thé) : Gia sir can quan 1y sinh vién cua mot
trurong dai hoc. Khi d6 ta co6 thé bat dau tur lop SINH_VIEN (Sinh vién). Sau d6 dung n6 lam co s&
dé dan xuat téi cac 16p mo ta cac doi tugng sinh vién cu thé hon, vi du: SV Tin, SV Toan, SV Luat,
SV Du lich, ...

Cac bai toan kiéu nhu vay rat thuong gip trong thuc té.

Vi du 2 (minh hoa phan chung cua nhiéu thyuc thé). Gia su can xay dung phan mém dé thuc hién
cac phép tinh vé ma tran vudng va véc to cap n. Ta cd nhén xét 1a n chung cho cé véc to va ma tran.
Hon nita n6 con chung cho tat ca cac ma tran va véc to cung xét trong bai toan. Vi vay c6 thé dinh
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nghia mot 16p co s chi c6 mot thudce tinh tinh (static) n. Cac 16p ma tran, véc to dan xuét tir 16p nay
va su dung chung cung mot gia tri n.

Dud¢i day 1a chuong trinh thuc hién cac phép todn ma tran, véc to. Chuong trinh dugc td chirc
thanh 3 16p:

Lép CAP (Cép ma tran, véc to) gdbm mdt thanh phan tinh n va phuong thtrc nhap n.

Lép VT (Véc to) c6 mot thude tinh 13 mang mot chiu (chira cac phan tir ciia véc to) va cac
phuong thirc nhép, xuat.

Lép MT (Ma trdn) c6 mét thude tinh la mang 2 chiéu (chira cac phan tr ciia ma tran) , cac
phuong thirc nhadp, xuat va nhan. Lép MT la ban cua 16p VT.

Chuong trinh s€ nhap mdt ma trdn, nhdp mot véc to va tinh tich cua chiing.
//CT5-13
// ma tran vec to
// Dung thuoc 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 << "\uN=";: 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;
/
/
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/
int getN()
{
return n,
/
} :
int CAP::n=0;

class MT : public CAP
{

private:

double a[20][20];
public:

void nhap();

void xuat();

VT operator*(VT x),

}’.
class VT : public CAP
{

private:
double x[20];
public:
friend class MT;
void nhap();
void xuat();
I
void MT::nhap()
{
int n,i,j;
n = this->getN(),
if (n==0)
{
this->CAP::nhap();
n = this->getN();
/
for (i=1; i<=n; ++i)
Jor =1 j<=n; ++j)
{

cout << "PT hang "<<i<<"cot"<<j<<"=";

cin >> afil[j];
/
/
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void MT: :xuat()
{

int n,i,j;

n = this->getN(),

if (n)

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

for (int j=1,; j<=n; ++j)

cout << afil[j] <<"";

/

/
VT MT::operator*(VT x)

{
VTy,
int n,i,j;
n = this->getN(),
Sor (i=1; i<=n; ++i)
{
y.x[i]=0;
for G=1; j<=n; ++)
v.x[i] +=ali][j] *x.x[j];
/

returny;

/
void VT::nhap()

{
int n,i;
n = this->getN(),
if (n==0)
{
this->CAP: :nhap();
n = this->getN();
/
for (i=1; i<=n; ++i)

{

cout << "PTthu"<<i<< "="

cin >> x[i];
/

/
void VT::xuat()
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{
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();

v =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();

Bai 12. Toan thé va by phan
Thong thudng khi xem xét, giai quyét mot bai toan, ta thuong chia nd thanh cdc bai toan nho
hon. Néi cach khac: Mot bai toan 1on bao gom nhi€u bai toan bo phan. Khi do ta co thé dinh nghia
cac 16p cho cac bai toan bo phan. Lép cho bai toan chung dugc dan xuat tir cac 16p nodi trén.
Xét mot thi du don gian 13 bai toan quan 1y thu vién. N6 gdm 2 bai toan b phan 1a quan 1y sach
va quan ly doc gia. Chung ta s¢ xay dung lop SACH va l6p DOC_GIA. Sau d6 dung cac 16p nay
lam co sé dé xay dung 16p THU VIEN
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Chuwong 6
Twong trng bdi va phwong thirc ao

Tuong tng boi va phuong thirc 40 13 céng cu manh cua C++ cho phép t6 chirc quan 1y cac
ddi tuong khéc nhau theo cung mot lugc dd. Mot khai niém khéc lién quan la: 16p co sé triru tugng.
Chuong nay sé trinh bay cach st dung cac cong cu trén dé xay dung chuong trinh quan 1y nhiéu ddi
tugng khac nhau theo mét lugce dd théng nhéat.

Bai 1. Phwong thirc tinh
1.1. Loi goi t6i phwong thire tinh
Nhu d3 biét mot 16p dan xuét duoc thira ké cac phuong thirc ciia cac 16p co s tién bdi cia no.
Vidu lop A 1a co so cua B, 16p B lai 1a co sé cua C, thi C c6 2 16p co s tien boi 1a B va A. Lép C
duogc thira ké cac phuong thirc cia A va B. Cac phuong thirc ma chung ta van noi la cac phuong
thirc tinh. D€ tim hiéu thém vé cach goi té1 cac phuong thure tinh, ta xét vi du vé cac lop A, Bva C
nhu sau:

class A
{
public:
void xuat()
{
cout << "\mnLopA";
/
},.
class B:public A
{
public:
void xuat()
{
cout << "\nLopB";
/
}’.
class C:public B
{
public:
void xuat()
{
cout << "\nLop C";
/
ry

L6p C c6 2 16p co so tién bdi 1a A , B va C ké thira cac phuong thirc ciia A va B. Do d6 mét ddi
tugng cua C s€ ¢ tdi 3 phuong thire xuat. Hay theo rdi cac cau 1énh sau:

C h;// hladéi twong kiéu C
h.xuat() ; // Goi t&1 phuong thire h.D::xuat()
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h.B::xuat() ; / Goi t&i phuong thirc h.B::xuat()
h.A::xuat() ; // Goi t61 phuong thirc h.A::xuat()

Cac 101 goi phuong thirc trong vi du trén déu xuit phat tir di twong h va moi 101 goi déu xac
dinh rd phuong thirc can goi.

Bay gid chiing ta hiy xét cc 101 goi khong phai tir mot bién d6i twong ma tir mot con tro. Xét
cac cau lénh:

A *p, *q, *r; //p,q,rlacontrd kiéu A
A a; // aladdituongkiéu A
B b; // bladbituong kiéu B
C c¢; // claddituong kiéu ¢
Chiing ta hiy ghi nh6 ménh dé sau vé con tro cua cac 16p dan xuit va co so:

Phép gan con tré: Con tré cua 16p co so c6 thé dung dé chira dia chi cac d6i twong cua 16p din
xuat.

Nhu vay ca 3 phép gan sau déu hop 1é:

p= &a;
q= &b;
r= &c;

Chung ta tiép tuc xét cac 10 goi phwong thirc tir cic con trd p, g, I:
p->xuat();
q->xuat();
r->xuat();

va hay ly giai xem phuong thirc nao (trong cac phuong thirc A::xuat, B::xuat va C::xuat) dugc goi.
Cau tra 161 nhu sau:

Ca 3 cau lénh trén déu goi t6i phuong thirc A::xuat() , vi cac con tro p, q va r déu co kiéu A.
Nhu vay c6 thé tom lugc cach thirc goi cac phuong thire tinh nhu sau:

Quy tic goi phwong thire tinh: Loi goi to1 phuong thire tinh bao gio cling xac dinh rd phuong
thirc ndo (trong s6 cac phuong thirc tring tén cta cac 16p c6 quan hé thira ké) duoc goi:

1. Néu 101 goi xuat phat tir mot dbi twong cua 16p nao, thi phuong thirc cia 16p d6 s& duge goi.

2. Néu 10i goi xuat phat tir mot con tré kiéu 16p nao, thi phuong thirc cua 16p d6 s& duoc goi bat
ké con tro chtra dia chi cua doi tugng nao.
1.2. Vidu

Xét4 16p A, B, C va D. Lép B va C c6 chung 16p co sé A. Lép D dan xuét tir C. Ca 4 16p déu co
phuong thirc xuat(). Xét ham:

void hien(A *p)
{

p->xuat();

}
Khong can biét téi dia chi ciia ddi tuong nao sé truyén cho ddi con tro p, 10i goi trong ham luén
ludn goi té1 phuong thirc A::xuat() vi con tré p ki€éu A. Nhu vay bon cau I¢nh:

hien(&a);
hien(&b);
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hien(&c);
hien(&d);
trong ham main (ctia chuong trinh duéi day) déu goi t6i 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 nl)
{
n=nl;

/

void xuat()

{

cout << "\nLop A: "<< n,
/
int getN()
{

return n,

/
}’.
class B:public A
{
public:
B():A()
{
/
B(intnl):A(nl)
{
/

void xuat()

{
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cout << "\nLop B: "<<getN(),

/
I
class C:public A
{
public:
C():A()
{
/
C(intnl):A(nl)
{
/
void xuat()
{
cout << "\nLop C: "<<getN();
/
I
class D:public C
{
public:
D():C()
{
/
D(intnl):C(nl)
{
/
void xuat()
{
cout << "\nLop D: "<<getN(),
/
I
void hien(4 *p)
{
p->xuat();
/
void main()
{
Aa(l),
B b(2);
Cc(3),
Dd4),
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clrser();
hien(&a);
hien(&b),
hien(&c);
hien(&d),
getch();

Bai 2. Sw han ché ciia phwong thirc tinh

Vi du sau cho thay sy han ché ctia phwong thirc tinh trong viéc sir dung tinh thira ké dé phat trién
chuong trinh.

Gia sur can xdy dung chuong trinh quan ly thi sinh. Moi thi sinh dwa vao ba thudc tinh: Ho tén,
sd bao danh va tong diém. Chuong trinh gdm ba chtrc ning: Nhap dit liéu thi sinh, in di liéu thi
sinh ra may in va xem - in (in ho tén ra man hinh, sau d6 lya chon hodc in hoac khong). Chuong
trinh dudi day st dung 16p TS (Thi sinh) dap img dugc yéu cau dat ra.

//CT6-02

// Han che phuong thuc tinh

// Lop 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()

{
Jfprintf(stdprn,"\n\nHo ten: %s", ht);
Jprintf(stdprn,"\nSo bao danh: %d", sobd),
fprintf(stdprn,"\nTong diem: %0.1f", td),

/
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void xem_in()
{
int ch;
cout << "\nHo ten: " << ht ;

cout << "\nCo in khong? - C/K" ;
ch = toupper(getch());

if (ch=='C))
this->in();
/
} ,.
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)
tfi].xem_in();

getch();

/

Gia sir Nha truong mudn quan ly thém dia chi cua thi sinh. Vi sy thay doi & day 1a khong nhiéu,
nén ching ta khong da dong dén lop TS ma xay dung 16p moi TS2 dan xuét tir 16p TS. Trong 1op
TS2 dua thém thudc tinh dc (dia chi) va cac phuong thirc nhap, in. Cu the 16p TS2 dugc dinh nghia
nhu sau:

class TS2:public TS
{

private:
char dc[30] ; // Dia chi
public:
void nhap()
{
TS::nhap();
cout << "Dia chi: " ;
fflush(stdin); gets(dc);
/
void in()
{
1S::in();
fprintf(stdprn,"\nDia chi: %s", dc);
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},.
Trong 16p TS2 khong x4y dung lai phuong thirc xem_in, ma sé dung phuong thirc xem_in cua
16p TS. Chuong trinh m&i nhu sau:

//CT6-03
// Han che phuong thuc tinh
// 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: " ;
cin >> sobd;
cout << "Tong diem:
cin >> td;
/
void in()

{
fprintf(stdprn,"\n\nHo ten: %s", ht);
Sfprintf(stdprn,"\nSo bao danh: %d", sobd),
Sfprintf(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)

" .
’
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this->in(); //Goi den TS::in() (Vi this la con tro

//kieu TS)
/
} ,.
class TS2:public TS
{
private:
char dc[30] ; // Dia chi
public:
void nhap()
{
TS::nhap();
cout << "Dia chi: " ;
[fflush(stdin); gets(dc);
/
void in()
{
TS::in();
fprintf(stdprn,"\nDia chi: %s", dc);
/
}’.
void main()
{
7S2 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();
/
Khi thyc hién chuong trinh nay, ching ta nhan thdy: Dit liéu in ra van khong c6 dia chi. Diéu nay
co the giai thich nhu sau:
Xét cau Iénh (thtr 2 tr dudi 1€n trong ham main):
t[i].xem_in() ;
Cau lénh nay goi t6i phuong thirc xem_in cta 16p TS2 (vi t[i] 1a d6i twong cia 16p TS2). Nhung
16p TS2 khong dinh nghia phuong thirc xem_ in, nén phuong thirc TS::xem in() s€ duogc goi tdi.
Hay theo rdi phuong thirc nay:
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void xem_in()
{
int ch;
cout << "\nHo ten: " << ht;
cout << "\nCo in khong? - C/K" ;

ch = toupper(getch());
ifich=="C)
this->in(); //Goi den TS.:in() (Vi this la con tro kieu TS)
/

Céc 1énh dau ciia phuong thirc s& in ho tén thi sinh. Néu chon ¢ (bdm phim C), thi cau Iénh:
this->in() ;
s€ duoc thyc hién. Mac du dia chi cua t[i] (1a ddi tuong cua 16p TS2) dugce truyén cho con trd this,
thé nhung cau 1énh nay ludn ludn goi t6i phuong thirc TS::in(), vi con tr6 this & day c6 ki€u TS va
vi in() 1a phuong thuc tinh. K&t qua 1a khong in dugc dia chi cua thi sinh.

Nhu vay viée sir dung cac phuong thire tinh in() (trong cac 16p TS va TS2) da khong dap tng
duoc yéu cau phat trién chuong trinh. Cé mdt giai phap rat don gian la: Pinh nghia cac phuong thic
in() trong cac 16p TS va TS2 nhu cac phuong thuc do (virtual).

Bai 3. Phuong thirc 40 va twong wng boi

3.1. Cach dinh nghia phwong thirc 40

Gid sir A 12 16p co s6, céc 16p B, C, D dén xuat (truc tiép hodc dén tiép) tir A. Gid st trong 4 16p
trén déu co cac phuong thire trung dong tiéu dé (trung kicu, trung tén, trung cac doi). B¢ dinh nghia
cac phuong thirc nay la cac phuong thuc 4o, ta chi can:

+ Hodc thém tir khoa virtual vao dong tiéu dé ciia phuong thirc bén trong dinh nghia 16p co s A.

+ Hoic thém tir khoa virtual vao dong tiéu dé bén trong dinh nghia ctia tit ca cac 1op A, B, C va
D.

Vi du:

Cach 1:

class A

{

virtual void hien_thi()

{

cout << “inDayla lop A" ;
I
I
class B : public A
{

void hien_thi()
{
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cout << “\nPayla lop B” ;

I
I
class C : public B
{
void hien_thi()
{
cout << “\n Day la lop C”;
2
IE
class D : public A
{
void hien_thi()
{
cout << “inDayla l6p D" ;
I
I
Cach 2:
class A
{

virtual void hien_thi()
{
cout << “\lnPayla lop A" ;
},.
} E
class B : public A
{

virtual void hien_thi()

{
cout << “\nDay la lop B” ;
},.
} E
class C : public B

{

virtual void hien_thi()

{

cout << “\n Dayla lop C”;
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},.
} ;
class D : public A

{

virtual void hien_thi()

{

cout << “inDadyla lop D" ;
b
b

Chii y: T khod virtual khong dugc dit bén ngoai dinh nghia 16p. Vi du néu viét nhu sau 1a sai
(CTBD s¢ bao 161).

class A
{
virtual void hien_thi() ;
} E
virtual void hien_thi() // Sai
{
cout << “\nDay la lop A" ;
b
Can svra lai nhw sau:
class A
{
virtual void hien_thi() ;
pi
void hien_thi() // Dung
{
cout << “inPayla lop A" ;
},.

3.2. Quy tiic goi phwong thirc d0
Dé c6 su so sanh v&i phuong thire tinh, ta nhic lai quy tic goi phuong thirc tinh néu trong S1.

3.2.1. Quy tic goi phwong thirc tinh

Loi goi t6i phuong thire tinh bao gid cling xac dinh 1& phuong thirc nao (trong sd cac phuong
thirc trung tén cua céc 16p c6 quan h¢ thira ké) dugc goi:

1. Néu 10 goi xuat phat tir mot dbi twong cua 16p nao, thi phuong thirc cia 16p d6 s& dugc goi.

2. Néu 101 goi xuét phat tir mot con tro kiéu 16p nao, thi phwong thic cua 16p d6 s& duoc goi bat
ké con tro chtra dia chi cua doi tugng nao.

3.2.2. Quy tic goi phwong thirc do
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Phuong thirc 4o chi khac phuong thire tinh khi duoc goi tir mét con tr6 (truong hop 2 néu trong
muc 3.2.1). Loi goi t6i phuong thirc 4o tir mot con tré chua cho biét rd phuong thie nao (trong s6
ca}c phuong thu’9 4o trung tén cua céac 16p c6 quan hé thira ke) sp duoc goi. biéu nay phu thudc vao
doi tuong cu theé ma con tro dang trd toi: Con tro dang trd to1 doi tuong cua 16p nao thi phuong thirc
cua lop do s€ dugc goi.

Vidu A, B, C va D 1a cac 16p da dinh nghia trong 3.1. Ta khai bao mot con tro kiéu A va 4 dbi
tuong:

A *p; // placon tro kiéu A
A a; // alabién ddi tuong kiéu A
B b; // blabién ddi tuong kiéu B
C c; // clabién ddi tuong kiéu C
D d:; // dlabién ddi tuong kiéu D
Xét 101 goi t61 cac phuong thirc 4o hien_thi sau:

p = &a; // p tré t6i ddi twong a ctia 16p A
p->hien_thi() ; // Goi t&1 A::hien_thi()
p = &b; // p tré t6i d6i twong b cua 16p B
p->hien_thi() ; // Goi téi B::hien_thi()
p=&c; // p trod téi dbi twong ¢ cua lép C
p->hien_thi() ; / Goi t6i C::hien_thi()
p = &d; // p trod téi d6i twong d cua 16p D

p->hien_thi() ; // Goi t&i D::hien_thi()

3.3. Tuwong trng boi
Chung ta nhan thdy cing mot ciu 1énh
p->hien_thi();

tuong tng voi nhiéu phuong thirc khac nhau. Day chinh la twrong tmg boi. Kha nédng nay 10 rang
cho phép xir Iy nhiéu dbi tuong khac nhau, nhiéu cong viéc, tham chi nhiéu thuét toan khac nhau
theo cung mot cach thure, cing mot lugc dd. Piéu nay s€ dugc minh hoa trong cac muc tlep theo.

3.4. Lién két dong
C6 thé so sanh sy khac nhau giit phuong thirc tinh va phwong thirc do trén khia canh lién két mot
161 goi vo1 mot phuong thirc. Tro lai vi du trong 3.2:
A *p; // placon tro kiéu A
A a: // alabién dbi tuong kiéu A
B b; // blabién ddi twong kiéu B
C c; // clabién ddi tuong kiéu C
D d; // dlabién dbi tuong kiéu D
Néu hien_thi() 14 cac phuong thire tinh, thi du p chtra dja chi cta cac dbi tugng a, b, ¢ hay d, thi
101 goi:
p->hien_thi() ;
ludn ludn goi té1 phuong thic A::hien_thi()
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Nhu vady mot 1oi goi (xudt phat tir con tr6) téi phuong thirc tinh luén luén lién két véi mot
phuong thirc c6 dinh va sy lién két nay xac dinh trong qua trinh bién dich chuong trinh.
Ciing voi lo1 goi:
p->hien thi() ;
nhu trén, nhung néu hien_thi() 13 cac phuong thirc o, thi 151 goi nay khong lién két cimg voi mot

phuong thirc cu thé nao. Phuong thirc ma né lién két (goi t6i) con chua xac dinh trong giai doan
dich chuong trinh. Lo1 goi nay sé:

+lién két voi A::hien_thi() , néu p chira dia chi déi tuong 16p A
+ lién két voi B::hien_thi() , néu p chtra dia chi d6i twong 16p B
+ lién két voi C::hien_thi() , néu p chira dia chi d6i tuong 16p C
+ lién két v6i D::hien_thi() , néu p chira dia chi d6i twong 16p D
Nhu vay mot 1oi goi (xuét phét tir con tro) t6i phuong thirc ao khong lién két v&i mot phuong
thire ¢6 dinh, ma tuy thudc vao néi dung con tro. Do la sy lién két dong va phuong thire dugc lién
ket (dugc goi) thay d6i moi khi c6 su thay doi ndi dung con tro trong qua trinh chay chuong trinh.

3.5. Quy tiic gan dia chi d6i twong cho con tré 16p co sé
+ Nhu di ndi trong S1, C++ cho phép gan dia chi dbi twong ctia mot 16p dan xuét cho con tro
cua lop co sé. Nhu vay cac phép gan sau (xem 3.2) 1a ding:
A *p; // placon tro kiéu A
A a: // alabién dbi tuong kiéu A
B b; // blabién dbi twong kicu B
C c¢; // c¢labién ddi twong kiéu C
D d; // dlabién ddi tuong kiéu D
p=&a; //pvaacunglop A
p=&b; //placon tro 16p co sd, b 1a dbi twong 16p dan xuat
p=&c; //placontrd 16p co sd, ¢ 1a dbi twong 16p din xuat
p=&4d; //placon tro 16p co so, d 1a dbi twong 16p dan xut

+ Tuy nhién can chit y la: Khong cho phép gan dia chi ddi tuong cua 16p cd s& cho con trd cia
16p dan xuat. Nhu vay vi du sau la sai:
B *q;
A a;
q= &a;
Sai vi: Gan dia chi ddi tuong cta 16p co sd A cho con tré cua 16p dan xuit B
3.6. Vidu
Ta stra chuong trinh trong bai 1 bang cach dinh nghia cac phuong thic xuat() 1a a0. Khi d6 bon
cau lénh:
hien(&a);
hien(&b);
hien(&c);
hien(&d);
trong ham main (ctia chuong trinh dudi day) s& lan luot goi ti 4 phuong thirc khac nhau:
A::xuat()
B::xuat()
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C::xuat()
D::xuat()
//CT6-01B
// Phuong thuc 4o va tuong tng boi
#include <conio.h>
#include <stdio.h>
#include <iostream.h>
#include <ctype.h>
class A
{
private:
int n;
public:
A

n=0;
/
A(int nl)
{
n=nl;
/

virtual void xuat()

{

cout << "\nLop A: "<< n,

/
int getN()

{

return n,

/
}’.
class B:public A
{
public:
B():A()
{
/
B(int nl):A(nl)
{
/

void xuat()

{
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cout << "\nLop B: "<<getN(),

/
}’.
class C:public A
{
public:
C():A()
{
/
C(intnl):A(nl)
{
/

void xuat()

{

cout << "\nLop C: "<<getN(),

/
}’.
class D:public C
{
public:
D():C()
{
/
D(int nl):C(nl)
{
/
void xuat()
{
cout << "\nLop D: "<<getN(),
/
}’.
void hien(A *p)
{
p->xuat();
/
void main()
{
Aa(l);
B b(2),
Cc(3),
D d(4),
clrscr();
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hien(&a),
hien(&b);
hien(&c);
hien(&d),
getch();

/

3.5. Sur thira ké cia cac phwong thirc 40
Cling gidng nhu cac phuong thirc thong thuong khéc, phwong thirc a0 ciing co tinh thira ké.
Chang han trong chuong trinh trén (muc 3.4) ta bo di phuong thirc xuat() cua 16p D, thi cau 1énh:
hien(&d) ;

(cau Iénh gﬁr} cudi trong ham main) s& goi t6i C::xuat() , phuong thirc nay duogc ké thira trong 16p D
(vi D dan xuat tr C).

Bai 4. Su linh hoat ciia phwong thirc 40 trong phat trién niang cip chwong trinh

Vi du vé cac 16p TS va TS2 trong S2 d3 chi ra sy han ché cua phuong thire tinh trong viée st
dung tinh thira ke dé nang cap, phat trién chuong trinh. Trong S2 cling da chi ra 16p TS2 chua dap
{mg duogc yéu cdu néu ra 13 in dia chi cua thi sinh. Giai phap cho van dé nay rit don gian: Thay cac

phuong thic tinh in() bang cach dung ching nhu cac phuong thirc 40. Chuong trinh khi d6 s& nhu
sau:

//CT6-03B
// Sw linh hoat cua phuong thirc dgo
// 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: " ;
cin >> sobd;
cout << "Tong diem: " ;

cin >> td;
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/

virtual 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(); // Vi in() la phuwong thirc ao nén
//cé thé goi dén TS::in() hodc TS2::in()

/
} E
class TS2:public TS
{
private:
char dc[30] ; // Dia chi
public:
void nhap()
{
TS::nhap();
cout << "Dia chi: " ;
fflush(stdin); gets(dc);
/
void in()
{
1S::in();
fprintf(stdprn,"\nDia chi: %s", dc);
/
}’.
void main()
{
7S2 t[100];
inti, n,

cout << "\nSo thi sinh: ";
cin >>n;
for (i=1; i<=n; ++i)
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t[i].nhap();
for (i=1; i<=n; ++i)
tfi].xem_in();
getch();
/

Kl}i thuc hién chuong trinh nay, ching ta nhan théy: Dit liéu thi sinh in ra dé c6 dia chi. Diéu nay
c6 the giai thich nhu sau:

Xét cau 1énh (thtr 2 tir dudi Ién trong ham main):

t[i].xem_in() ;

Cau Iénh nay goi t6i phuong thirc xem_in cta 16p TS2 (vi t[i] 1a d6i twong ctia 16p TS2). Nhung
16p TS2 khong dinh nghia phuong thirc xem_in, nén phuong thirc TS::xem_in() s€ dugc goi tdi.
Hay theo o1 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 phuwong thirc do nén
//e6 thé goi dén TS::in() hodc TS2::in()
/
Céc 1énh dau ciia phuong thirc s& in ho tén thi sinh. Néu chon Cé (bdm phim C), thi cau Iénh:
this->in() ;
s€ duogc thuc hién. Dia chi cua t[i] (la ddi tuong cua lop TSZ) duoc truyén cho con tro this (cta lop
co s0 TS). Vi in() 1a phuong thirc 4o va vi this dang tré téi doi tuong t[i] cua 16p TS2, nén cau Iénh
nay goi téi phuong thire TS2::in(). Trong phuong thirc TS2::in() c6 in dia chi cua thi sinh.
Nhu vy viée sir dung cac phuong thirc tinh in() (trong cac 16p TS va TS2) déa khong dap ung dugce
yéu cau phat trién chuwong trinh. Cé mot giai phap rat don gian 1a: Pinh nghia cic phuong thirc in()
trong cac 16p TS va TS2 nhu céc phuong thic 4o (virtual).

Bai 5. Lop co s6 triru twgng
5.1. Lop co s6 triru twong

Mot 16p co s6 triru twong 14 mot 16p chi dwoc ding 1am co so cho cac 16p khac. Khong hé co
ddi tuong nao cua mot 16p triru twong dugc tao ra cd, bdi vi nd chi dugc dung dé dinh nghia mat )
khai niém téng quat, chung cho cac 16p khac. Mot vi du vé 16p triru tuong 1a 16p CON_VAT (con
vat), no s& dung 1am co so dé xay dung cac 16p con vat cu thé nhu 16p CON_CHO (con chd),
CON_MEO (con meo),... (xem vi du bén dudi)

Trong C++ , thuat nglr “Lop triru tugng” dac biét ap dung cho cac 16p c6 chira cac phuong thuc
a0 thuan tuy. Phuong thic 4o thuan tuy 1a mot phuong thirc 40 ma ndi dung ctia n6 khong co gi.
Céch thuc dinh nghia mdt phuong thirc 4o thuan tuy nhu sau:

virtual void tén phuong thirc() =0 ;
Vi du:

class A
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{

public:

virtual void nhap() =0 ;
virtual void xuat() =0 ;

void chuong();
} ;

Trong vi du trén, thi A 1a 16p co s¢ truu tuong. Cac phuong thirc nhap va xuat dugce khai bao 1a
cac 16p 4o thuan tuy (bang cach gan s6 0 cho chung thay cho vi¢c cai dat cac phuong thic nay).
Phuong thirc chuong() 1& mot phuong thirc binh thuong va sé phai c6 mot dinh nghia & dau do6 cho
phuong thirc nay.

Khéng c6 ddi trong nao ctia mot 16p triru twong lai c6 thé dugc phat sinh. Tuy nhién cac con tro
va cac bién tham chiéu dén cac doi tugng cta 16p triru twong thi van hop 1¢. Bat ky 16p nao dan xuat
tor mgt 16p cd so triru tugng phai dinh nghia lai tat ca cac phuong thirc thuan 4o ma n6 thira hudng,
hodc bang cac phuong thirc 4o thuan tuy, hoac bang nhiing dinh nghia thuc su. Vi du:

class B : public A

{
public:
virtual void nhap() =0 ;
virtual void xuat()
{
// Cdc cdu lénh
/
} ;

Theo ¥ nghia vé hudng ddi tuong, ta van ¢ thé c6 mot 16p triru tugng ma khong nhat thiét phai
chira dung nhiing phuong thirc thuan tuy do.

Mot cach téng quat ma noi thi bat ky 16p ndo ma nd chi duge dung 1am co sé cho nhitng 16p
khac déu co6 thé duoc goi 1a “lop triru tugng”. Mot cach dé dang d€ nhan biét mot 16p triru tuong 1a
xem cO dung 16p d6 dé khai bdo cac doi tugng hay khong? . Néu khong thi do 1a 16p co so triru
tuong.

5.2. Vidu

Gia st c6 20 6, mdi 6 c6 thé nudi mot con chd hoic mdt con méo. Yéu cau xay dung chuong
trinh gdm céc chirc nang:

+ Nhap mot con vat méi mua (hodc cho, hodc méo) vao 6 rong dau tién.

+ Xuét (dem ban) mdt con vat (hodc cho, hodc meo).

+ Théng ké cac con vat dang nudi trong 20 0.

Chuong trinh duoc t6 chic nhu sau:

+ Trudc tién dinh nghia 16p CON_VAT Ia 16p co so d0. Lop nay co mot thudc tinh 1a tén con vat
va mQt phuong thirc 40 dung dé xung tén.

+ Hai 16p 1a CON_MEO va CON_CHO dugc dan xuét tir 16p CON_VAT

+ Cudi cung 13 16p DS _CON_VAT (Danh sach con vat) dung de quan ly chung ca meo va cho.
L6p nay c6 3 thudc tinh 13: s6 con vat cyc dai (chinh bang sé 6), sb con vat dang nudi va mot mang
con tré kiéu CON_VAT. M&i phan tir mang s& chtra dia chi cia mot ddi tuong kiéu CON_MEO
hodac CON_CHO.
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L6p sé& c6 3 phuong thirc dé thuc hién 3 chirc ning néu trén cta chuwong trinh. Noi dung chuong
trinh nhu sau:

//CT6-04
// 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()
{
ten = NULL,
/
CON VAT(char *tenl)
{
ten = strdup(tenl);
/
virtual void xung_ten()
{
/
} K
class CON_MEQO: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 ;
/
I
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class CON_CHO:public CON VAT
{
public:

CON _CHO() : CON_VAT()
{
/

CON _CHO(char *tenl) : CON _VAT(tenl)
{

/

virtual void xung _ten()

{
cout << "\nToi la chu cho: " << ten ;
/
s
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();
I
DS CON VAT::DS CON _VAT(int max)
{
max_so_con_vat = max,
so_con_vat = 0;
h = new CON_VAT*[max];
for (int i=0; i<max, ++i)

hfi] = NULL;
}

DS_CON VAT::~DS_CON VAT()
{

max_so_con_vat = 0;
so_con_vat = 0;
delete h;
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/
int DS CON VAT::nhap(CON VAT *c)
{
if (so_con_vat==max_so con_vat)
return 0;
int i=0;
while (h[i]!=NULL) ++i;
hli]=c;

so_con_vat++;
return (i+1);
/
CON _VAT* DS CON VAT::xuat(int n)
{
if (n<I || n > max_so_con vat)
return NULL ;
—n;
if (h[n])
{
CON VAT *c = h[n];
h/n]=NULL;
so_con_vat-- ;
return c;

/

else
return NULL;

/
void DS CON VAT::thong ke()

{
if (so_con_vat)
{
cout << "\n" ;
for (int i=0; i<max_so_con_vat; ++i)
if (h[i])
h[i]->xung _ten(),

}
CON CHO cl("MUC");

CON CHO c2("VEN");
CON CHO ¢3("LAI");

CON _CHO c4("NHAT");
CON_CHO ¢5("BONG");
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CON _MEO mlI("MUOP");
CON _MEO m2("DEN");
CON _MEO m3("TRANG");
CON MEO m4("TAM THE");
CON_MEO m5("VANG"),
void main()
{

DS CON VAT d(20);

clrscr();

d.nhap(&cl);

int im2 = d.nhap(&m2);

d.nhap(&c3);

d.nhap(&ml);

int ic4 = d.nhap(&c4);

d.nhap(&c5);

d.nhap(&m));

d.nhap(&c2);

d.nhap(&m3);

d.thong ke(),

d.xuat(im2);

d.xuat(ic4),

d.thong ke(),

getch();

/
Chu y: Theo quan dié;n chung vé cach thic st dung, thi 16p CON_VAT 14 16p co s6 triru tugng.
Tuy nhién theo quan diém cua C++ thi 16p nay chua phai la 16p co s¢ triu tugng, vi trong 16p
khong c6 cac phuong thure thuan tuy 4o. Phuong thirc xung_ten:

virtual void xung_ten()

{
b

1a phuong thirc 40, duoc dinh nghia diy ¢, mic du than cia nd 1a rong.
Do vay khai béo:
CON_VAT cv(“Con vat chung”);
van duoc C++ chip nhén.
Bay gio néu dinh nghia lai phwong thirc xung_ten nhu sau:
virtual void xung_ten() =0 ;

thi n6 tré thanh phuong thic thun ao va C++ s& quan niém 16p CON_VAT 1a 1ép triru tuong. Khi
d6 cau 1énh khai bao:

CON_VAT cv(“Con vat chung”);
s& bi C++ bit 11 voi thong bao:

Cannot create instance of abstruct class ‘CON_VAT’
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Bai 6. Sir dung twong vng bgi va phuong thirc 40
6.1. Chién lwoe sir dung twong ing bdi

Tuong tng boi cho phép xét cac van dé khac nhau, cac ddi twong khac nhau, cac phuong phap
khéc nhau, cac cach giai quyét khac nhau theo cung mét lugc do chung.

Cac budc ap dung twong Gmg boi c6 thé tong két lai nhu sau:

1. Xay dung 16p co sé triru twong bao gdm nhitng thudc tinh chung nhit cua cac thuc thé can
quan ly. Pua vao cac phuong thirc 40 hay thuan do dung dé xay dung cac nhom phuong thirc 4o cho
cac 16p dan xuat sau nay. Moi nhom phuong thirc 4o s€ thuc hién mdt chirc nang nao do trén cac
16p.

2. Xay dung céac 16p dan xuét bat dau tir 16p co s& a0. S6 muc din xuat 1a khong han ché. Céc
16p dan xuat s€ mo ta cac doi tugng cu thé can quan ly.

3. Xay dung cac phuong thirc do trong cac din xuét. Cac phuwong thirc niy tao thanh cac nhom
phuong thirc 4o trong so do cac 16p c6 quan hé thira ke.

4. Xay dung 16p quan Iy cac ddi twong. Dit liéu cta 16p nay 1a mot day con tré cua 16p co sé triru
tugng ban dau. Cac con tro nay cé thé chira dia chi doi tugng cta cac 16p dan xuat. Do vay co the
dung cac con tré nay dé thyuc hién cac thao tac trén cac doi twong cua bat ky 16p dan xuat nao.

6.2. Vidu

Chuong trinh quan 1y cac con vat trong S5 13 mot vi du vé cach st dung twong tng boi. Dudi
day 1a mot vi du khac. Gid sir ¢6 4 hinh vé: DPoan théng, hinh tron, hinh chit nhat va hinh vuong.
Bén hinh cho hién thing hang trén man hinh tao thanh mot birc tranh. Néu thay ddi tht tu cac hinh
s& nhan dugc cac bic tranh khac nhau. Chuong trinh duéi day s& cho hién tt ca cac buc tranh khac
nhau. Chuong trinh dugc t6 chirc theo cac bude néu trong 6.1:

+ Lop co so trou tuong 1a 16p HINH (hinh) gém mot thudce tinh mau (mau) va mot phuong thire
ao thuan tuy:
virtual void draw(int x, inty) =0 ;
+ Céc 16p dan xuit tric tiép tir 16p hinh 1a : DTHANG , HTRON va CHUNHAT.
+ Lop VUONG dan xuat tir 16p CHUNHAT.

+ Lop quan 1y chung 1a 16p picture ¢6 thude tinh 1a mot mang con tro kiéu HINH gbém 4 phan tir
ding dé chira dia chi 4 dbi tuong: DTHANG, HTRON, CHUNHAT va VUONG. Sir dung phuong
thirc draw goi tur 4 phan tr mang noéi trén s& nhan duwoc mot birc tranh. Bang cch hoan vi cac phan
tr nay, s€ nhan duogc tat ca cac butrc tranh khac nhau.

//CT6-05
// Lop co so truu tuong
// Lop hinh hoc
#include <conio.h>
#include <graphics.h>
class HINH
{
private:
int mau,
public:
HINH(int m)
{

mau = m;
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/

getmau()

{

return mau,

/
virtual void draw(int x, int y) = 0;
s
class DTHANG : public HINH

{

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+dodai,y),
/
ry
class CHUNHAT: public HINH
{
private:
int rong, cao,
public:
CHUNHAT (int r, int c, int m):HINH(m)
{
rong =r, cao = c;
/
virtual void draw(int x, int y )
{
setcolor(getmau()) ;
rectangle(x,y,x+rong,y+cao),
setfillstyle(1,getmau());

floodfill(x+rong/2,y+cao/2, getmau() );

/
}’.
class VUONG : public CHUNHAT
{
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public:

VUONG(int a, int m): CHUNHAT (a,a,m)

{
/
}’.
class HTRON: public HINH
{

private:
int bk; //Ban kinh
public:
HTRON(int bk1, int m):HINH(m)
{
bk = bkl;
/
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;
hf1]=hl;
h[2]=h2;
h[3]=h3;
/
void paint(int *k);
void listpaint();
} ;
void picture::paint(int *k)
{
for (int i=0; i<4; ++i)
hlk[i]]->draw(10+i*150, 200),
/
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void picture::listpaint()
{
int k[4],i1,i2,i3,i4;
for (i1=0;il<4;++il)
for (i2=0;i2<4;++i2)
if (i2!=il)
for (i3=0;i3<4;++i3)
if (i3!=i2 && i3!=il)
for (i4=0;i4<4;++i4)
if (i4!=i3 && i4!=i2 && i4!=il)
{
k[0]=ilk[1]=i2;
k[2]=i3k[3]=i4;
paint(k);
getch();
cleardevice(),

/
DTHANG dt(120,14),;
HTRON ht(60,RED);
CHUNHAT ¢n(120,100,MAGENTA),
VUONG v(120,CYAN);
I
void main()
{
int mh=0mode=0;
initgraph(&mh,&mode,"");
picture pic(&dt, &ht,&cen, &v);
pic.listpaint(),
getch();
closegraph();

Bai 7. Xir ly cac thuit toan khac nhau

C6 thé st dung tuwong (mg boi dé t chirc thuc hién cac thuat toan khac nhau trén ciing mot bai
toan nhu sau:

+ Lop co s triru tugng s€ chura dir li€u bai toan va mot phuong thirc do.

+ Mbi 16p dan xuét ung voi mat thudt todn cu thé. Phuong thirc 4o cua 16p dan xuét sé& thuc hién
mot thuat toan cu theé.
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+ Sir dung mot mang con trd cia 10p co s va gan cho mdi phan tir mang dia chi cia mot ddi
tugng cta 10p dan xuit. Sau d6 dung cac phan tir mang con tré dé goi téi cac phuwong thic 0. Bang
cach do sé thuc hién cung mdt bai todn theo cac thuat toan khac nhau va dé dang so sanh hiéy qua
cua cac thuat toan.

Vi du sau minh hoa viéc thuc hién bai toan sép Xép d?ly $6 nguyén theo thu tu tang béng cach
ding dong thoi 3 thuft toan: Thuft toan lya chon (Select Sort), thuét toan sap xép nhanh
(Quick_Sort) va thuat toan vun dong (Heap Sort). Chuong trinh gom 4 16p:

+ L&p co s triru tuong:

class sort

{

protected:
int *a;
void hoan_vi(long i, long j) ;
public:
virtual void sapxep(int *al, long n) ;
5
Lép nay gom:
- M6t thanh phan dir liéu 14 con trd a tré téi mot ving nhé chira diy sb nguyén can sip xép.

- Phuong thire hoan_vi(i,j) dung dé hoan vi cac phan tir a[i] va a[j]. Phuong thirc ndy dugc ding
trong 3 16p dan xuat bén dudi.

- Phuong thirc 40 sapxep(al,n) ding dé sap xép diy n sé nguyén chtra trong mang al.

+ Ba 16p dan xuit 1a: SELECT SORT, QUICK SORT va HEAP SORT. Mbi 16p déu co
phuong thirc do:

virtual void sapxep(int *al, long n) ;
dé thuc hién hién viéc sz'ip Xép theo theo mot thuat toan cu thé.
+ Trong ham main() s€ tao ra mot d5y 30000 s6 nguyén mot cach ngau nhién, sau d6 1an luot sir
dung 3 thuat toan sap xép dé so sanh. K&t qua nhu sau:
Thoi gian sip xép theo thuat toan Select sort 1a: 19.20 gidy
Thoi gian sap xép theo thuat toan Quick sort 1a: 0.11 gidy
Thoi gian sap xép theo thuat toan Heap sort 1a: 0.44 gidy
Noi dung chuong trinh nhu sau:
//CT6-06
// Lop co so truu tuong
// Lop sort
#include <conio.h>
#include <stdio.h>
#include <time.h>
#include <stdlib.h>
#include <iostream.h>
#include <dos.h>

class sort

{

protected:

GS: Pham Vin At 243 tenshi3003@gmail.com



Ldp Trinh Hwéng Béi Twong Véi C++

int *a;
void hoan vi(long i, long j)
{
int tg = afif;
ali] = alj];
afj] = 1g:
/
public:

virtual void sapxep(int *al, long n)

{
a=al;
/
b
class select_sort : public sort
{
public:
virtual void sapxep(int *al, long n) ;
b
void select_sort::sapxep(int *al, long n)
{
long i,j,r;
sort::sapxep(al,n);
for (i=1; i<n; ++i)
{
r=i,;
for (=it 1; j<=n; ++)
iftalj] < afr]) r=j;
if(r!=i) hoan vi(i,r);

/
class quick_sort : public sort
{
private:
void q_sort(long [, long r);
public:

virtual void sapxep(int *al, long n) ;

T
void quick _sort::q _sort(long [, long r)
{
int x;
long i,j;
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ifl<r)

{
x=afll;i=1j=r+l;
do

{

+ti; -
while (i<r && afi] <x) ++i;
while (afj] > x) --j ;
if (i<j) hoan_vi(i,j),
} while (i<j);
hoan_vi(lj);
q_sort(lj-1);
q_sort(j+1,r);
/
/
void quick_sort::sapxep(int *al, long n)
{
sort::sapxep(al,n);
q _sort(l,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 Lrk;
[=2%;r=I1+1;
if (I>n) return;
if (I==n)
{
if (afi]<a[l]) hoan vi(i,l);
return,
/
if (a[l] > a[r])
k=1
else
k=r;
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if (a[i]>=a[k])
return,
else
{
hoan vi(i,k);
shift(k,n);
/
/

void heap_sort::sapxep(int *al, long n)

{
long i;
sort::sapxep(al,n);
/* Tao dong */
for (i=n/2 ; i>=1; --i) shift(i,n),

/* Lap */
for (i=n ; i>=2; --i)
{

hoan vi(l,i);
shift(1,i-1);
/
/
void main()
{
long i,n;
struct time t1,t2;
int *a, k, tg, sec, hund;
n=30000;

a=(int*) malloc((n+1)*sizeof(int)),

if (a==NULL)
{
puts("\nLoi BN");
getch();
exit(0),
/
sort *s[3];
select sort ss;
quick sort gs;
heap sort hs;
s[0]=&ss; s[1]=&gqs; s[2]=&hs;

clrser();
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for (k=0; k<3; ++k)
{
srand(5000),
for (i=1;i<=n,;++i)
afi]=rand(),
gettime(&tl);
s[k]->sapxep(a,n);
gettime(&t2);
tg = (t2.ti_sec-tl.ti sec)*100 + t2.ti hund - tl.ti_hund ;
sec =tg/ 100;
hund = tg % 100;
printf("\n Sap xep Y%d %d %d %d %od"k+1,
t2.ti_sec,t2.ti_hund,tl.ti_sec,tl.ti_hund);
printf("\n Sap xep %d Thoi gian %d sec %d hund”,
k+1,sec,hund);
/
getch();
/
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Chuwong 7
Cac dong tap tin (Stream)

C d3 cung cAp mot thu vién cac ham nhdp xuét nhu printf, scanf, gets, getch(), puts, puch(),
fprintf, fscanf, fopen, fwite, fread,... . Cac ham nay lam viéc kha hiéu qua nhung khong thich ting
v6i cach to chirc chuwong trinh huéng ddi tugng.

C++ str dung khai niém dong tin (stream) va dua ra cac 16p dong tin dé t6 chirc viéc nhap xuét.
Dong tin ¢ thé xem nhu mot diy cac byte. Thao tac nhép 1a 1y (doc) cac byte tir dong tin (khi d6
go1 la dong nhép - input) vao bo nh¢. Thao tac xut 1a dua céac byte tir b nh¢ ra dong tin (khi d6 goi
1a dong xudt - output). Cac thao tac nay la doc lap thiét bi. Dé thuc hién viéc nhdp, xuat 1én mot
thiét bi cu thé, chung ta chi cAn gin dong tin voi thiét bi nay.

Bai 1. cac 16p stream
C6 4 16p quan trong can nhé la:
+ L&p co so ios
+ Tir 16p ios dan xuét dén 2 16p istream va ostream
+ Hai 16p istream va ostream lai dan xuét t6i 16p iostream
So d6 ké thira giira cac 16p nhu sau:

108
istream ostream
10stream

Lop ios

+ Thudc tinh cta 16p: Trong 16p ios dinh nghia cac thuge tinh duge s dung lam céac co dinh
dang cho viéc nhap xuét va cac cd kiém tra 156 (xem bén dudi).

~ + Cac phuong thirc: Lop ios cung cip mot sé phuong thirc phuc vu viée dinh dang dit liéu nhap
xuat, kiém tra 161 (xem bén dudi).

Lop istream

L6p ndy cung cip toan tir nhdp >> va nhiéu phuong thirc nhip khac (xem bén dudi) nhu cac
phuong thirc: get, getline, read, ignore, peek, seekg, tellg,...

Lop ostream

Lép nay cung cap toan tr xudt << va nhiéu phuong thirc xuit khac (xem bén dudi) nhu céc
phuong thtrc: put, write, flush, seekp, tellp,...

Lép iostream

Lé6p nay thira ké cac phuong thirc nhap xuét clia cac 16p istream va ostream.

Bai 2. Dong cin va toan tir nhap
Dong cin 1a mot dbi twong kiéu istream da dinh nghia trong C++ . D6 1a dong vao (input) chuan
gan véi ban phim (twong ty nhu stdin cua C). Céc thao tac nhap trén dong cin dong nghia véi nhap
dwr liéu tir ban phim.
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Do cin 1a mot doi tugng cia 16p istream nén véi cin chung ta cé thé st dung toan tir nhdp >> va
cac phuong thure nhap cua cac 16p 10s va istream.

Céch dung todn tir nhap dé doc dit liu tur dong cin nhu sau:
cin >> Tham_sb ;
Trong d6 Tham_sb c6 thé la:
- Bién hodc phan tr mang nguyén dé nhan mot s nguyén
- Bién hoic phén tor mang thuc dé nhan mot sd thue
- Bién hodc phén tor mang ky tu dé nhan mot ky tu
- Con tro ky tu dé nhan mot diy cac ky tu khac tréng

Chii y: Céc toan tir nhap co thé viét ndi dudi dé nhap nhiéu gi tri trén mot dong 1énh nhu sau:
cin >> Tham__ sé 1>>Tham_: sf') 2>>..>>Tham__ si’i K ;

Cach thirc nhap nhu sau: Bo qua cac ky tu trang (dau cach, dau tab, ddu chuyen dong) dimg
trude néu c6 va sau d6 doc vao cac ky tu tuong ung véi kiéu yéu cau. Cu thé ddi véi timg kiéu nhu
sau:

Khi nhap s6 nguyén sé& bo qua cac ky tu trang dimg trude néu c6, sau d6 bat dau nhan céac ky tu
biéu thi s nguyén. 'Viéc nhdp két thuc khi gap mot ky tu trang hodc mot ky tu khong thé hiéu 1a
thanh phan cua sd nguyén. Vi du néu trén dong vao (gd tir ban phim) chira cic ky tu
<space><space>123X2 va Tham_sd (bén phai cin) 1a bién nguyén n thi n s& nhan gia tri 123. Con
tro nhap s€ dung tai k}’/ tu X.

Phep nhap mot s6 thuc cling tién hanh tuong tu: Bo qua cac khoang tring dung trude néu co, sau
d6 bat dau nhan cac ky tu biéu thi s6 Thyc. Viée nhép két thuc khi gap mot ky tu trdng hodc mot ky
tur khong thé hiéu 1a thanh phan cta sb thuc.

Phép nhap mot ky tur ciing vay: Bé qua cac khoang trang dimg trudc néu co, sau d6 nhan mot ky
tu khac ky tu trang. Vi du néu go <space><space>XY thi ky tu X duoc nhan va con tré nhip dung
taiky tu Y.

Phép nhap mot day ky tu: Bo qua cac khoang trang dung trude néu co, sau d6 bat dau nhan tir
mot ky tu khéc ky tu trang. Viéc nhap két thuc khi gap mot 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 gd cac ky tu:
123<s>3.14<s><s>ZHONG<s>HAI<s>PHONG<Enter>
(dé cho gon s& ky hiéu <s> la <space>)
thi két qua nhap nhu sau:
n=123
x=3.14
ch="72’
ten="HONG”
que = “HAI”
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Con tr6 nhap s€ dung tai ky tu <space> trudc tr PHONG. Cac ky tu con lai s€ dugce nhén trong
cac cau Iénh nhap tiép theo.
Vi du 2: X¢ét doan chuong trinh:
int my
float y;
cin >>m >>y;
Néu go:
<§><s§>456<s><s>4.5<Enter>
thi két qua nhdp la:
m =456
y=43
Ky tu <Enter> van con lai trén dong nhap.

Bai 3. Nhip ky tw va chudi Ky tu tir ban phim

Chung ta nhan thay toan tir nhap >> chi tién loi khi dung dé nhap cac gia tri s (nguyén, thuc).
bé nhap ky tu va chuoi ky tu nén dung cac phuong thirc sau (dinh nghia trong 16p istream):

cin.get cin.getline cin.ignore

3.1. Phwong thirc get ¢6 3 dang (thuc chit c6 3 phuong thirc cling co tén get):
Dang 1:
int cin.get() ;

ding dé doc mot ky tu (ké ca khoang tring). Cach thirc doc cua cin.get c6 thé minh hoa qua vi du
sau: Xét cac cau lénh

char ch;
ch = cin.get()
+ Néu gb
ABC<Enter>
thi bién ch nhan ma ky tu A, cac ky tu BC<Enter> con lai trén dong vao.
+ Néu g0
A<Enter>
thi bién ch nhan ma ky tu A, ky tu <Enter> con lai trén dong vao.
+ Néu g6
<Enter>
thi bién ch nhan mé ky ty <Enter> (bang 10) va dong vao rong.
Dang 2:
istream& cin.get(char &ch) ;
dung dé doc mot ky tu (ké ca khoang tring) va dit vao mot bién kiéu char dugc tham chiéu béi ch.
Chu y:
+ Céch thirc doc cua cin.get dang 2 ciing gidng nhu dang 1

+ Do cin.get() dang 2 tra vé tham chiéu t6i cin, nén c6 thé sir dung cac phuong thirc get() dang 2
noi duodi nhau. Vi du 2 néu khai bao
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char chl, ch2;

thi 2 cau 1énh:
cin.get(chl);
cin.get(ch2);

6 thé viét chung trén mdt cau 1énh sau:
cin.get(chl).get(ch2);

Dang 3:

istream& cin.get(char *str, int n, char delim = “\n’);

ding dé doc mot day ky tu (ké ca khoang tring) va dua vao ving nhd do str tro téi. Qua trinh doc
ket thuc khi xay ra mdt trong 2 tinh hudng sau:

+ Gap ky tu gioi han (cho trong delim). Ky tu gidi han mac dinh 1a “\n” (Enter)

+ P2 nhan du (n-1) ky tu

Chu y:

+ Ky tu két thac chudi “\0” duoc bd sung vao diy ky tu nhan duoc

+ ky tu gidi han van con lai trén dong nhap dé danh cho céac 1énh nhap tiép theo.

Chii y:

+ Ciing giéng nhu get() dang 2, c6 thé viét cac phuong thirc get() dang 3 ndi dudi nhau trén mot
dong 1€nh.

+ Ky tu <Enter> con lai trén dong nhép c6 thé 1am troéi phuong thie get() dang 3. Vi du xét doan
chuong trinh:

char ht[25], qq[20], cq[30];
cout << ““\nHo tén: “;
cin.get(ht,25);
cout << “\nQué quan: “;
cin.get(qq,20);
cout << “\nCo quan: “;
cin.get(cq,30);
cout <<\n” <<ht<<” “<<qq<<” “<<cq
Poan chuong trinh dung dé nhéap ho tén, qué quan va co quan. Néu go:
Pham Thu Huong<Enter>

thi cu 1énh get dau tién s& nhan duoc chudi “Pham Thu Huong” cat vao mang ht. Ky tu <Enter>
con lai s€ lam tr61 2 cau 1énh get tiép theo. Do do6 cau Iénh cudi cung s€ chi in ra Pham Thu Huong.

Pé khic phuc tinh trang trén, c6 thé dung mdt trong cac cach sau:

+ Dung phuong thirc get() dang 1 hodc dang 2 dé 1ay ra ky tu <Enter> trén dong nhap trudc khi
dung get (dang 3).

+ Dung phuong thirc ignore dé ldy ra mot s6 ky tur 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 bé qua) n ky tu trén
// dong nhap.

Nhu vay dé c6 thé nhdp duogc cad qué quan va co quan, can sua lai doan chuong trinh trén nhu
sau:
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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); // Bo qua <Enter>

cout << “\nCo quan: “

cin.get(cq,30);

cout <<’\n” <<ht<<” “<<qq<<” “<<cq

3.2. Phuong thirc getline
Tuong ty nhu get dang 3, c6 thé dung getline dé nhap mot day ky tu tir ban phim. Phuong thiic
nay dugc mo ta nhu sau:
istream& cin.getline(char *str, int n, char delim = “\n’);

Phuong thire ddu tién 1am viéc nhu get dang 3, sau d6 n6 loai <Enter> ra khoi dong nhap (ky tu
<Enter> khong dua vao day ky ty nhan duogc). Nhu vay co thé dung getline dé nhap nhiéu chubi ky
tu (ma khong lo ngai cac cau 1énh nhap tlep theo bi troi).

Vi du doan chuong trinh nhap ho tén, qué quan va co quan bén trén c6 thé viét nhu sau (bang
cach dung getline):
char ht[25], qq[20], cq[30];
cout << “‘\nHo tén: “
cin.getline(ht,25);
cout << “\nQué quéan: “
cin.getline(qq,20);
cout << “\nCo quan: “
cin.get(cq,30);
cout <<”\n” <<ht<<” “<<qq<<” “<<cq
Chii y: Ciing gidng nhu get() dang 2 va get() dang 3, ¢ thé yiét’céc phuong thirc getline() nbi
duoi nhau trén mét 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 thire ignore dung dé b6 qua (loai bo) mot sb ky tu trén dong nhép. Trong nhiéu trudong
hop, day la viéc lam can thiét d¢ khong lam anh hudng dén cac phép nhép tiép theo.
Phuong thure ignore dugc mo ta nhu sau:
istream& cin.ignore(int n=1);
Phuong thure s€ bo qua (loai bo) n ky tu trén dong nhéap.
3.4. Nhap dong thoi gia tri so6 va ky tu
Nhu di néi trong S2, toan tir nhap >> bao gid cung dé lai ky tu <Enter> trén dong nhap. Ky tu
<Enter> nay s€ lam trdi cac 1énh nhap ky tu hoac chuoi ky tu bén dudi. Do vdy can dung:
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hodc ignore()
hoac get() dang 1
hodc get() dang 2
dé ls)ai bo ky tu <Enter> con sot lai ra khoi dong nhap trude khi thyc hién viéc nhdp ky tu hoac
chuoi ky tu.
3.5. Vi du: Chuong trinh dudi day su dung 16p TSINH (Thi sinh) véi 2 phuong thirc xuat va nhap.
//CT7 _04.CPP
// Nhdp dix liéu s6 va ky tu
#include <iostream.h>
#include <conio.h>
struct TS
{
int sobd;
char ht[25];
float dt,dl,dh,td;
} ;
class TSINH
{
private:
TS *ts;
int sots,
public:
TSINH()

{
ts=NULL;
sots=0;

/
TSINH(int n)

{
ts=new IS[n+1];

sots=n,
/
~TSINH()
{
if (sots)
{
sots=0;
ts = NULL;
/
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/
void nhap();

void xuat();
I
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 << "Diem toan, ly , hoa: " ;

cin >> tsfi].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: " << ts[i].ht << " So BD: "<< ts[i].sobd
<<"Tong diem: "<< ts[i].td;

/
void main()

{
int n;
clrser();
cout << "\nSo thi sinh: ";
cin>>n;
TSINH *t = new TSINH(n);
t->nhap() ;
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t->xuat();

getch();
delete t;

/

Bai 4. Dong cout va toan tir xuat
4.1. Dong cout
Dong cout 1a mot ddi tugng kiéu ostream di dinh nghia trong C++. D6 1a dong xuit (output)
chuan gan v6i man hinh (twong ty nhu stdout cua C). Céac thao tac xuat trén dong cout dong nghia
vo1 xuat dir liéu ra man hinh.
Do cout 1 mot dbi tuong ciia 16p ostream nén véi cout chung ta ¢ thé st dung toan tir xuat <<
va cac phuong thirc xuat ctia cac 16p ios va ostream.

4.2.Toan tir xuat
C++ dinh nghia chong toan tir dich trai << dé gtri cac ky tu ra dong xuét.
Céch dung toan tir xuat dé xuét dir liéu tir bd nhé ra dong cout nhu sau:
cout << Tham_sé ;

Trong d6 Tham_sé biéu thi mot gia tri can xuét ra man hinh. Gia tri s& duoc bién d6i thanh mot
day ky tu trude khi dua ra dong xuat. Ki€u cua Tham_ s6 c6 thé nhu sau:

- Nguyén (xuat gia tri nguyén)

- Thuc (xuét gia tri thyce)

- ky tu - char (xuit mot ky tu)

- con tré ky tu - char* (xuét chudi ky tw)

Chit y: Céc toan tir xuat c6 thé viét ndi dudi nhau (dé xuat nhidu gia tri) trén mot dong 1énh nhur
sau:

cout << Tham_s0_1 << Tham_s0 2 <<...<<Tham_so6 k;

Chii y: Toan tir xuat duoc dinh nghia chdng (tring tén) voi toan tir dich trai va n6 cung c6 muc
dd uvu tién nhu toan tir dich trai. Xem phu luc 1 chung ta thdy toan tr xuét c6 thir tw wu tién 16n hon
cac toan tir trong biéu thirc diéu kién. Vi viy néu dung toan tir xuit dé in mot biéu thirc diéu kién
nhu sau:

int a=5, b=10;
cout << “\nMax= “ << a>b?a:b ;

thi Trinh bién dich s€ bdo 10i. B¢ tranh 161 can dung cac dau ngodc tron dé€ bao bicu thirc dicu kién
nhu sau:

int a=5, b=10;
cout << “\nMax= “ << (a>b?a:b) ;

Tém lai: Nén bao cac biéu thic trong 2 ddu ngoic tron.

4.3. Pinh dang (tao khudn dang cho) dir liéu xuit

Viéc dinh dang dir lidu xuét hay tao khuon dang cho dir licu xuét 12 mot viéc can thiét. Vi du can
in céc gia tri thuc trén 10 vi tri trong d6 ¢6 2 vi tri danh cho phan phan.

Ban than toan tir xudt chua c6 kha nang dinh dang, ma can sir dung cac cong cu sau:
+ Cac phuong thure dinh dang
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+ Céc céac co dinh dang
+ Cac ham va by phan dinh dang
Muc sau s€ trinh bﬁy cach dinh dang gié tri XUuat.

Bai 5. Cac phwong thire dinh dang
5.1. Néi dung dinh dang gia tri xuat
Noi dung dinh dang 1 x4c dinh cac thong sb:
- Bg rong quy dinh
- D0 chinh xac
- Ky tu don
- Va céc thong s6 khac
+ D§ rong thuc té ciia gia tri xuit: Nhu da noi ¢ trén, C++ s€ bién d§i gia tri can xuat thanh
mot chuoi k}'/’tu roi dua chudi nay ra man hinh. Ta s€ goi so ky tu cia chuoi nay la do 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 13 4, ciam 1a 3, ciia x 1a 7, caa ht 1a 14.

+ D) rong quy dinh 1a s vi tri t0i thiéu trén man hinh danh dé in gi4 tri. Theo mac dinh, do
rong quy dinh bang 0. Chiing ta c6 thé dung phuong thirc cout.width() dé thiét 1ap rong nay. Vi du
cau lénh:

cout.width(8);
s& thiét 1ap do rong quy dinh 1 8.
+ Mobi quan hé giira dd rong thuc té va do rong quy dinh

- Néu do rong thuc té 16n hon hodc béng do rong quy dinh thi s6 vi tri trén man hinh chira gia tri
xuat s€ bang do rong thuc te.

- Néu d6 rong thuc té nho hon do rong quy dinh thi s6 vi trf trén man hinh chira gid tri xuét s&
bang d6 rong quy dinh. Khi d6 s€ c6 mot s6 vi tri du thira. Cac vi tri du thura s& dugc don (lap day)
bang khoang trong.

+ Xac dinh ky tw dfn: Ky tw don méc dinh 1a dau cach (khoang tréng). Tuy nhién c6 thé dung
phuong thirc cout.fill() dé chon mét ky tur don khac. Vi du véi céc cau 1€nh sau:
intn=123; // BJ rong thuc té1a 3
cout.fill(**); // Ky tu don 1a *
cout.width(5); // D6 rong quy dinh 1a 5
cout <<n;
thi két qua in ra la:
**123

+ Do chinh xac 12 s vi tri danh cho phan phan (khi in sb thuc). P9 chinh x4c mic dinh 1a 6. Tuy
nhién c6 thé dung phuong thire cout.precision() dé chon d chinh xac. Vi du véi cac cau 1énh:

float x = 34.455 ; // Do rong thyc té 6
cout.precision(2) ; / P9 chinh xac 2
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cout.width(8);  // Pd rong quy udc 8
cout.fill(‘0”);  /Kytudonlasd0
cout <<x;

thi két qua in ra la:
0034.46

5.2. Cac phwong thirc dinh dang
1. Phuong thuc
int cout.width()
cho biét do rong quy dinh hién tai.
2. Phuong thuc
int cout.width(int n)
Thiét 1ap d6 rong quy dinh méi 1a n va tra vé do rong quy dinh trudc do.

Chii y: D6 rong quy dinh n chi ¢6 tac dung cho mot gia tri xuét. Sau d6 C++ lai ap dung do rong
quy dinh bang 0.

Vi du vdi céc cau Iénh:
int m=1234, n=56;
cout << “\nAB”
cout.width(6);
cout<<m;
cout<<n;
thi két qua in ra la:
AB 123456
(gitra B va s 1 ¢6 2 dau cach).
3. Phuong thuc
int cout.precision()
Cho biét do chinh xac hién tai (dang ap dung dé xudt cac gia tri thuc).
4. Phuong thurc
int cout.precision(int n)
Thiét 14p do chinh xéc s& p dung 1a n va cho biét do chinh x4c trudc d6. P9 chinh xac duge thiét
1ap s€ co hi¢u luc cho t61 khi gdp mdt cau 1énh thiét 1ap do chinh xac moi.
5. Phuong thic
char cout.fill()
Cho biét ky tu don hién tai dang dugc ap dung.
6. Phuong thuc
char cout.fill(char ch)

Quy dinh ky tur don moi s& duoc dung 1a ch va cho biét ky tu don dang dung trude d6. Ky tu don
duoc thiét 1ap s€ co hiéu luc cho tdi khi gdp mot cau 1€nh chon ky tu don mai.

Vi du xét chuong trinh:

//CT7 _06.CPP
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// Cac phuong thuc dinh dang
#include <iostream.h>
#include <conio.h>
void main()
{
clrser();
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, chwong trinh in ra man hinh 2 dong sau:
*Ek* 316
**.23.45

Bai 6. Co dinh dang
6.1. Khai niém chung vé co
MBbi ¢ chira trong mot bit. Co ¢6 2 trang thai:
Bat (on) - c6 gia tri 1
Tit (off) - c6 gié tri 0
(Trong 6.3 s& trinh bay cic phuong thirc ding dé bat, tit cc co)
Céc cd c6 thé chira trong mot bién kiéu long. Trong tép <iostream.h> di dinh nghia cac co sau:

10s::left 10s::right 10s::internal
10s::dec 10s::0ct 10s::hex
10s::fixed 10s::scientific 10s::showpos
10s::uppercase 10s::showpoint 10s::showbase

6.2. Cong dung cua cac co
C6 thé chia cac co thanh cac nhom:
Nhém 1 gdm céc ¢ dinh vi (ciin 18) :
10s::left ios::right ios::internal
Co ios::left: Khi bat co jos:left thi gia tri in ra ndm bén trai ving quy dinh, cac ky tu don nam
sau, vi du:
35***
_89**
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_ Co ios::right: Khi bat co ios:right thi gia tri in ra nam bén phai ving quy dinh, cac ky tu don
nam trudce, vi du:
**_89
Chu y: Mic dinh co ios::right bat.
_ Coios::internal: C¢ ios:internal c6 tic dung gidng nhu cd ios::right chi khac 1a diu (néu c6) in
dau tién, vi du:
_**89
Chuong trinh sau minh hoa cach dung cac c¢ dinh vi:
//CT7 _06.CPP
// Cac phuong thuc dinh dang
// Co dinh vi
#include <iostream.h>
#include <conio.h>
void main()

{

clrscr();

float x=-87.1551, y=23.45421;
cout.precision(2),;

cout.fill("*");

cout.setf(ios::left); // Bat co ios::left
cout << "\n",

cout.width(8),;

cout << x;

cout << "\n",

cout.width(8),;

cout <<y

cout.setf(ios::right); // Bdt co ios::right
cout << "\n",

cout.width(8),

cout << x;

cout << "\n",

cout.width(8),

cout <<y

cout.setf(ios::internal); //// Bat co ios::internal
cout << "\n",

cout.width(8),

cout << x;

cout << "\n";

cout.width(8),

cout << yy
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getch();
/

Sau khi thuc hién chuong trinh in ra 6 dong nhu sau:
-87.16%*
23.45%%*
**.87.16
**%23.45
-¥*87.16
**%23.45

Nhém 2 gdm cac co dinh dang sé nguyén:

i0s::dec ios::oct i0s::hex

+ Khi jos::dec bat (mic dinh): S6 nguyén duoc in duéi dang co s6 10

+ Khi ios::oct bat : S6 nguyén duoc in dudi dang co s6 8

+ Khi ios::hex bat : S6 nguyén duoc in dudi dang co s6 16

Nhém 3 gom céc co dinh dang s6 thue:

10s::fixed 1ios::scientific i0s::showpoint

Mic dinh: Co ios::fixed bat (on) va cd ios::showpoint tit (off).

+ Khi ios::ﬁxegl bat ’Vél co ios::showpoint tat thi sd thuc in ra dudi dang thap phéan, $6 ch& $6
phén phan (sau dau chdm) duoc tinh bang d6 chinh xac n nhung khi in thi bo di cac chir s6 0 ¢
cuoi.

Vi du néu d6 chinh xac n = 4 thi:

S6 thyc -87.1500 duocin:  -87.15
S6 thuc 23.45425 duocin:  23.4543
S6 thyc 678.0  dugec in: 678

+ Khi 10s::fixed bat va co ios::showpoint bat thi sb thuc in ra dudi dang thap phan, sb chit s6
phan phan (sau dau cham) dugc in ra dung bang d6 chinh xac n.

Vi du néu do chinh x4c n = 4 thi:
S6 thuc -87.1500 duogc in:  -87.1500
S6 thyc 23.45425 dugcin:  23.4543
S6 thyc 678.0  dugcin:  678.0000
_+ Khi ios::scientific bat va co ios::showpoint tat thi s6 thuc in ra dudi dang mil (dang khoa hoc).
S6 chir s6 phan ph,én (sau glﬁu cham) cta phan dinh tri dugc tinh bang dd chinh xac n nhung khi in
thi bo di cac chit s6 0 ¢ cuoi.
Vi du néu do chinh xac n = 4 thi:
S6 thue -87.1500 duge in:  -8.715e¢+01
S6 thuc 23.45425 dugcin:  2.3454e+01
Sé thuc 678.0  dugcin:  6.78e+02

+ Khi ios::scientific bat va co ios::showpoint bat thi s6 thyuc in ra dudi dang mii. S6 chit s6 phan
phan (sau dau cham) cua phan dinh tri dugc in dung bang do chinh xac n.

Vi du néu d6 chinh xac n = 4 thi:
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S6 thuc -87.1500 duoc in:  -8.7150e+01
S6 thyc 23.45425 dugcin:  2.3454e+01
Sé thyc 678.0  dugcin:  6.7800e+01
Nhém 4 gom céc hién thi:
i0s::showpos ios::showbase ios::uppercase
Co ios::showpos
+ Néu co ios::showpos tit (mac dinh) thi diu cong khong duoc in trudc s6 duong.
+ Néu co ios::showpos bat thi ddu cong duoc in trude sb duong.
Co ios::showbase
+ Né:u c0 1os::showbase bat thi 5O nguyén hé 8 dugc in bat dau bang ky tu 0 va s nguyén hé 16
dugc bat dau bang cac ky tu 0x. Vi du néu a = 40 thi:
dang in h¢ 8 1a: 050
dang in h¢ 16 1a 0x28
ot Néu co ios::showbase tat (mic dinh) thi khong in 0 trudce s6 nguyén hé 8 va khong in 0x trude
s0 nguyén h¢ 16. Vi du néu a = 40 thi:
dang in h¢ 8 1a: 50
danginhé 161a 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 cd ios::uppercase tat (mic dinh) thi cac chit s hé 16 (nhu A, B, C, ...) dugc in dudi dang
chit thuong.
6.3. Cac phwong thirc bat tit co
Céc phuong thuce nay dinh nghia trong 16p i0s.
+ Phuong thuc
long cout.setf(long f) ;
s€ bat cac co liét ke trong fva tra vé mot gia tri long biéu thi cac c& dang bat. Thong thuong gié tri f
dugc xéc dinh bang cach to hop cac co trinh bay trong muc 6.1.
Vi du cau Iénh:
cout.setf(ios::showpoint | i0s::scientific) ;
s€ bat cac co i0s::showpoint va ios::scientific.
+ Phuong thuc
long cout.unsetf(long f) ;

s& tat cac co liét ké trong f va tra vé mot gi tri long biéu thi cac ¢ dang bat. Thong thuong gia tri f
duoc xac dinh bang céach t6 hop cac co trinh bay trong muc 6.1.

Vi du cau Iénh:
cout.unsetf(ios::showpoint | ios::scientific) ;
s& tit cac co ios::showpoint va ios::scientific.
+ Phuong thuc
long cout.flags(long f) ;

c6 tac dung giéng nhu cout.setf(long). Vi du ciu lénh:
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cout.flags(ios::showpoint | ios::scientific) ;
s€ bat cac co ios::showpoint va ios::scientific.
+ Phuong thuc
long cout.flags() ;

s& tra vé mot gia tri long biéu thj cac co dang bat.

Bai 7. Cac bo phan dinh dang va cac ham dinh dang
7.1. Cac b phan dinh dang (dinh nghia trong <iostream.h>)
Céc bd phan dinh dang gom:

dec // nhu co ios::dec

oct //nhu cd ios::oct

hex //nhu cd ios::hex

endl //xudtky tu “\n’ (chuyén dong)

flush // ddy dit lidu ra thiét bi xuét

Chung c¢6 tac dung nhu c& dinh dang nhung dugc viét ndi dudi trong toan tir xuat nén tién sir
dung hon.

Vi du xét chuong trinh don gian sau:
//CT7 _08.CPP
// Bo phan dinh dang
#include <iostream.h>
#include <conio.h>
void main()
{
clrscr();
cout.setf(ios::showbase)
cout << "ABC" << endl << hex << 40 << """ << 4];
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 thirc dinh dang nhung duoc viét ndi dudi trong
todn tr xuat nén ti¢n st dung hon.
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Chii y 1: Cac ham dinh dang (ciing nhu cac bo phan dinh dang) can viét trong cac toan tir xuét.
Mot ham dinh dang dirng mdt minh nhu mdt cau 1é€nh s€ khong ¢6 tdc dung dinh dang.
Chit ¥ 2: Mubn str 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 chuong trinh cia muc 7.1 bang ham
cout << setiosflags(ios::showbase);
(cht y ham phai viét trong toan tir xut)
Nhu vay chuong trinh trong 7.1 c6 thé viét lai theo cac phuong 4n sau:
Phuwong dn 1:
#include <iostream.h>
#include <iomanip.h>
#include <conio.h>
void main()
{
clrscr();
cout << setiosflags(ios::showbase) ;
cout << "ABC" << endl << hex << 40 << """ << 4];
getch();
/

Phwong dn 2:
#include <iostream.h>
#include <iomanip.h>
#include <conio.h>
void main()

{

clrscr();

cout << "ABC" << endl << setiosflags(ios::showbase)
<< hex << 40 << ""<< 4];
getch();
/
Dudéi day 1a vi du khac vé viéc dung cac ham va bd phan dinh dang. Céc cau 1é€nh:
inti=23;
cout <<1i << endl << setiosflags(ios::showbase)
<< hex <<1i<<dec << setfill(‘*”)
<<endl << setw(4) << 1 << setfill(‘0’)
<<endl << setw(5) <<1;
s€ in ra man hinh nhu sau:
23
0x17
00023
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7.3. Vi dy: Chuong trinh du6i ddy minh hoa cach dung cac ham dinh dang va phuong thirc dinh
dang d¢ in danh sach thi sinh duoi dang bang vdi cac yeu cau sau: S6 bao danh in 4 ky tu (chén
thém s6 0 vao trudce vi du 0003), tong diém in vdi ding mot chir s6 phan phan.
//CT7 _08.CPP
// Bo phan dinh dang
// Ham dinh dang
// Co dinh dang
#include <iostream.h>
#include <iomanip.h>
#include <conio.h>
struct TS
{
int sobd;
char ht[25];
float dt,dl,dh,td;
I
class TSINH
{
private:
TS *ts;
int sots;
public:
TSINH()
{
ts=NULL,
sots=0;
/
TSINH(int n)
{
ts=new TS[n+1];
sots=n,
/
~TSINH()

{
if (sots)
{
sots=0,
ts = NULL;
/
/
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void nhap();
void sapxep();
void xuat();

} ;

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 << "Diem toan, ly , hoa: " ;

cin >> tsfi].dt >> ts[i].dl >> ts[i].dh;

tsfi].td = ts[i].dt + ts[i].dl + ts[i].dh;

/
void TSINH.: :sapxep()

{
intij;
for (i=1; i< sots; ++i)
for (j=i+1; j<=sots; ++j)
if (ts[i].td < ts[j].td)
{
TS tg;
tg=tsfi];
tsfi]=ts[j];
ts[j/=1g;
/
/
void TSINH.: :xuat()
{
if (sots)
{

cout << "\nDanh sach thi sinh:" ;
cout.precision(1);
cout << setiosflags(ios::left);
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cout << "\n" << setw(20) << "Ho ten" << setw(8)
<< "So BD" << setw(10) << "Tong diem";
for (int i=1; i<=sots; ++i)
cout << "\n" << setw(20)<<setiosflags(ios::left) << ts[i].ht

<< setw(4) << setfill('0') << setiosflags(ios::right)
<<tsfi].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;

Bai 8. Cac dong tin chuin
C6 4 dong tin (ddi tuogng cua cdc 16p Stream) dé dinh nghia trudce, duoc cai dat khi chuong trinh
khéi dong. Hai trong s6 do da noi ¢ trén la:
cin dong input chuin gan vdi ban phim, giéng nhu stdin cua C.
cout dong output chuin gin véi man hinh, gidng nhu stdout cua C.
Hai dong tin chuan khac 1a:
cerr dong output 131 chuan gin v6i man hinh, giéng nhu stderr cua C.
clog gidng cerr nhung c6 thém bo dém.
Chii y 1: C6 thé dung cac dong cerr va clog dé xuat ra man hinh nhu da dung dbi véi cout.
Chu y 2: Viclog c6 thém by dém, nén dir ligf:u duoc dy:a ya‘to bd dém. Khi dﬁy bo dém thi dua dix
li¢u tir bd dém ra dong clog. Vi vay trudc khi két thuc 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. Ching ta nhén thdy, néu bo cau lénh
clog.flush() thi s& khong nhin thiy két qua xuat ra man hinh khi chwong trinh tam dimg bai cau 1énh
getch().

// Dung clog va flush
#include <iostream.h>

#include <conio.h>
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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),
clog <<y;
clog << "\n";
clog.width(10);
clog <<z
clog.flush(),

getch();

Bai 9. Xuit ra may in
Trong so 4 dong tin chuan khong dong nao gan voi may in. Nhu vay khong thé dung cac dong
nay dé xuat dir lidu ra may in. Pé xuét dit liéu ra may in (cing nhu nhép, Xudt trén tép) cin tao ra
céc dong tin moi va cho nd gan véi thiét bi cu thé. C++ cung cap 3 10p stream dé lam diéu nay, d6
la cac 1op:

ifstream  dung dé tao dong nhap
ofstream  dung dé tao dong xudt
fstream dung dé tao dong nhap, dong xuat hodc dong nhap-xuét

MBJi 16p c¢6 4 ham tao dung dé khai bao cac dong tin (ddi twgng dong tin). Trong muc sau s& noi
thém vé cac ham tao nay.

Dé tao mot dong xudt va gin nd véi may in ta co 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 14 tén bién dbi twong kiéu ofstream hay goi 14 tén dong xuét do chung ta tu dit.
+ fd (file descriptor) 1a chi s tap tin. Chi sé tap tin dinh sin d6i véi stdprn (mdy in chuén) 1a 4.

+ Cac tham s6 buf va n xac dinh mot ving nhé n byte do buf tré t6i. Ving nhé s& duge dung lam
bo dém cho dong xuat.

Vidu 1l cau lénh:

ofstream prn(4) ;
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s& tao dong tin xudt prn va gin nd v6i may in chuin. Dong prn s& c6 bd dém mic dinh. Dir lidu
trude hét chuyén vao bo dém, khi ddy bo dém thi dir lidu s& dugc day tir bo dém ra dong prm. Dé
cha dong yéu cau day dir liéu tir bd dém ra dong prn c6 thé sir dung phwong thirc flush hodc bd
phan dinh dang flush. Cach viét nhu sau:

prn.flush(); // Phuong thirc
prn << flush ; // B0 phan dinh dang
Céc cu 1énh sau s& xuét dit liéu ra prn (may in) va y nghia ciia ching nhu sau:
prn << “\nTong = “ << (4+9) ; // Pua mdt dong vao by dém
prn << “\nTich =% << (4*9); // Pua tiép dong thr 2 vao bd dém
prn.flush(); // Pay dit liéu tir bd dém ra may in (in 2 dong)
Céc cau lénh dudi day ciing xuat dit liéu ra may in nhung sé& in timg dong mot:
prn << “\nTong = “ << (4+9) << flush ; // In mot dong
prn << ‘“\nTich = “ << (4*9) ; <<flush //In dong tht hai
Vidu 2: Céc cau I¢nh
char buf[1000] ;
ofstream prn(4,buf,1000) ;

s& tao dong tin xuat prn va gin né voi mdy in qhuén. Dong xuét prn st dung 1000 byte ctia mang
buf lam bo d€m. Céc cau I¢nh dudi day cling xuat dir liéu ra may in:
prn << “\nTong = “ << (4+9) ; // Pua dit li¢u vao by dém
prn << “nTich = “ << (4*9); //DPua dir li€u vao by dém
prn.flush() ; // Xuét 2 dong (6 bd dém) ra may in
Chii y: Trudc khi két thac chuong trinh, dit liéu tir b dém s& dugc ty dong ddy ra may in.

Chuong trinh minh hoa: Chuong trinh dudi day twong ty nhu chuong trinh trong muyc 7.3 (chi
stra d61 phwong thic xut) nhung thay viéc xuat ra man hinh bang xuét ra may in.

//CT7 08B.CPP
// Xuat ra may in
// Bo phan dinh dang
// Ham dinh dang
#include <iostream.h>
#include <iomanip.h>
#include <conio.h>
struct TS
{
int sobd;
char ht[25];
float dt,dl,dh,td;
} ,.
class TSINH
{
private:
TS *ts;
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int sots;

public:

}’.

TSINH()

{
ts=NULL;

sots=0;

/
TSINH(int n)

{
ts=new TS[n+1];

sots=n,
}
~TSINH()
{
if (sots)
{
sots=0;
ts = NULL;
}

/
void nhap();

void sapxep(),
void xuat();

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 << "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;
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/
void TSINH.: :sapxep()

{
intij;
for (i=1; i< sots; ++i)
for (j=i+1; j<=sots; ++j)
if (ts[i].td < ts[j].td)
{
TS tg;
tg=tsfi];
tsfi]=ts[j],
is[j]=tg;
/

/
void TSINH.: :xuat()

{

ostream prn(4);
if (sots)
{
prn << "\nDanh sach thi sinh:" ;
pra.precision(1);
prn << setiosflags(ios::left),
prn << "ln" << setw(20) <<"Ho ten" << setw(8)
<< "So BD"<< setw(10) << "Tong diem";
for (int i=1; i<=sots; ++i)
prn << "\n" << setw(20)<<setiosflags(ios::left) <<ts[i].ht <<
setw(4) << setfill('0")<<setiosflags(ios. :right)<< ts[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();
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getch();
delete t;

Bai 10. Lam viéc véi tép

10.1. Cac 16p dung dé nhap, xuit dir liéu 1én tép
Nhu dé néi ¢ trén, C++ cung cap 4 dong tin chuan dé 1am viéc v6i ban phim va man hinh. Mudn

nhap xuét 1én tép ching ta can tao cac dong tin mai (khai bao cac d6i tuong Stream) va gan ching
v6i mot tép cu thé. C++ cung cip 3 16p stream dé 1am diéu nay, d6 1a cac 16p:

ofstream diing dé tao cac dong xuét (ghi tép)
ifstream dung dé tao cac dong nhép (doc tép)
fstream  dung dé tao cac dong nhép, dong xuét hoic dong nhap-xuét

So d6 dan xuat cac 16p nhu sau:

i0s
4/1\
ostream fstreambase istream
ofstream ifstream
\ /
fstream

10.2. Ghi dir li¢u Ién tép

Thu tuc ghi dir liéu 1€n tép nhu sau:

1. Dung 16p ofstream dé tao ra mot dong xuat va gan néd voi mot tép cu thé. Khi d6 viée xuat dir
liéu ra dong nay dong nghia véi viée ghi dir liéu Lén tép.

2. Thuc hién xuat dir li€u ra dong xuat vira tao nhu the xuat dir liéu ra dong xuat chuan cout.

10.3. Dgc dir li¢u tir tép

Thu tuc doc dit li¢u tr tép nhu sau:

1. Dung 16p ifs‘gream dé tao ra mot dong nhép va gén no6 véi mot tép cu thé. Khi do6 viéc nhap dir
liéu tir dong nay dong nghia vai viée doc dir li¢u tr tép.

2. Thuc hién nhép dir li¢u tr dong nhap vira tao nhu thé nhép dir liéu tir dong nhap chuén cin.

10.4. Poc - ghi dir liéu dong thoi trén tép
Thi tuc doc-ghi dir liéu dong thoi trén tép nhu sau:
1. Dung 16p fstream dé tao ra mot dong nhap-xuét va gan nd voi mot tép cu thé.
2. Thuc hién nhép dir liéu tir dong nhap-xut vira tao nhu thé nhap dit liéu tir dong nhap chuin
cin.
3. Thyc hién xuit dit liéu ra dong nhép-xuét vira tao nhu thé xuét dir liéu ra dong xuét chuin
cout.
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Nhén xét: Nhu vay:
1. Viéc xuat dit liéu ra may in hodc 1én tép duoc thuc hién hoan toan giéng nhu xuat dir liéu ra
dong xuat chuan cout (man hinh).

2. Viéc doc dir liéu tr t€p dugc thuc hién hoan toan giéng nhu nhap dir li¢u tir dong nhap chuin
cin (ban phim).

Bai 11. Ghi dir li¢u Ién tép
11.1. Lop ofstream
Dé ghi dir lidu 1én tép chung ta sir dung 16p ofstream. Lop ofstream thira ké cac phuong thirc
cua cac 16p ios va ostream. N¢ cling thira ké phuong thurc:
close
cua 16p fstreambase. Ngoai ra 16p ofstream c6 thém cac ham tao va cac phuong thirc sau:
1. Ham tao:
ofstream() ; // Khong ddi
dung dé tao mot d6i tuong ofstream (dong xuét), chua gan véi tép.
2. Ham tao:
ofstream(const char *fn, int mode = ios::out,
9 _ int prot = filebuf::openprot);dung dé tao mot ddi twong ofstream, mé tép c6 tén fn
deé ghi va gan doi tugng vira tao véi t¢p duge md.
+ Tham sb fn cho biét tén tép.
+ Tham s6 mode c6 gia tri mic dinh 13 ios::out (mé dé ghi). Tham sé nay c6 thé 1a mot hop cua
cac gia tri sau:
ios::binary ghi theo kiéu nhi phan (mic dinh theo kiéu vin béan)
jos::out ghi tép, néu tép da co thi nd bi xoa
jos::app ghi bd sung vao cudi tép
jos::ate  chuyén con tro tép t6i cudi tép sau khi mé tép
10s::trunc xo0a ndi dung cua tép néu no tdn tai
jos::nocreate néu tép chua c6 thi khong 1am gi (bo qua)
jos::noreplace néu tép di c6 thi khong lam gi (b6 qua)

+ Tham s6 thtr ba prot quy dinh cdp bao vé cta dong tin, tham sb nay c6 thé bé qua vi n6 da
dugc gan mot gid tri mac dinh.
3. Ham tao:
ofstream(int fd);
dung dé tao mot d6i tugng ofstream va gan nd véi mot tép c6 chi sé fd dang mo.
(Dé mé va ldy chi sb (sé hiéu) tép co thé dung ham open, xem cudn K§ thuat Lap trinh C cua
tac gid).
4. Ham tao:
ofstream(int fd, char *buf, int n);

dung dé tao mot ddi tugng ofstream , gén nd véi mot tép co chi s6 fd dang m¢ va st dung mdt vung
nhé n byte do buf tro tdi lam bo dém.

5. Phuong thirc:
void open(const char *fn, int mode = ios::out,
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int prot = filebuf::openprot);ding dé mo tép c6 tén fn dé ghi va gin no voi dbi
tuong ofstream. Céac tham s6 ctia phuong thirc c6 cung y nghia nhu trong ham tao  thir 2.
11.2. Cac cach ghi tép
C6 2 cach chinh sau:
+ Cach 1: Dung ham tao 2 dé xay dung mot dong xuit, mo mot tép dé ghi va gan tép voi dong

xuat Sau d6 dung toan tir xuit << va cac phuong thirc dé xut dir liéu ra dong xuét vira tao nhu thé
xuét dir liéu ra cout (xem cac muc trén).

+ Cach 2: Dung ham tao 1 dé xay dung mot dong xut. Sau d6 dung phuong thirc open dé mo
mot tép cu thé va cho gin voi dong xudt vira x@y dyng. Khi khong can lam viéc voi t€p nay nia,
chung ta ¢ thé ding phuong thirc close dé cham dirt moi rang budc giira dong xuat va tép. Sau d6
c6 thé gin dong xuit véi tép khac. Theo cach nay, ¢ thé dung mot dong xut (d6i tuong ofstream)
dé xuét dir liéu 1én nhiéu tép khac nhau.

11.3. Vi du

Chuong trinh 1: Chuong trinh dudi ddy s& nhap danh sach n thi sinh. Thong tin thi sinh gom:
Ho tén, tinh hoac thanh phé cu tra, sO bao danh, cac diém toan Iy hoa. Dt li¢u thi sinh dugc ghi trén
2 t&p: Tép DS1.DL ghi thi sinh theo thtr tu nhap tir ban phim, t€p DS2.DL ghi thi sinh theo thir tu
giam cua tong diém. Cau triic cua 2 tép nhu sau:

Dong dau ghi mot s6 nguyén bang sd thi sinh.

Cac dong tiép theo ghi dit liéu cua thi sinh. M01 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 s bao danh (6 vi tri), cac diém toan, 1y , hoa va tong
diém (mdi diém ghi trén 6 vi tri trong d6 mot vi tri chira phan phan). Chuong trinh str dung 16p TS
(Thi sinh) ¢6 3 phuong thirc: Nhép, sip xép va ghi tép. Cach ghi tép st dung & day la cach 1: Dung
ham tao dang 2 cua 16p ofstream.

Chuong trinh 2 ngay bén dudi ciing giai quyét cing bai toan néu trén nhung sir dung cach ghi tép
thtr 2 (dung ham tao 1 va phuong thirc open)

Mot diéu dang no6i ¢ day 1a viéc nhap mot chudi ky tu (nhu ho tén va tén tinh) bang céac phuong
thirc get hodc getline chua dugc thuén tién, vi 2 ly do sau: thu nhit 13 cac phuong thirc nay co thé
bi ky tu chuyén dong (con sot trén cin) lam troi. Thir hai la cac phuong thirc nay co thé dé lai mot
sd ky ty trén dong cin (neu sO ky tu 20 nhiéu hon so véi quy dinh) va cac ky tu nay s€ gy anh
hudng dén cac phép nhap tiép theo. D¢ khic phuc cac nhuge diém trén, chiing ta dua vao 2 chuong
trinh trén ham getstr & nhap chudi ky ty tir ban phim.

//CT7 _10.CPP
// Ghi Tep
#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) // Bo qua Enter va nhdp t6i da n-1 ky tw
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{
cin.get(str,n);
if (str[0])

break;
else

cin.ignore();

/

Ldp Trinh Hwéng Béi Twong Véi C++

while(1) // Logi cdc ky tw con lai ra khoi dong nhdp cin

{
cin.get(tg,20),;
if (1g/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:
S0
{

sots=0;

ts = NULL;

/
void nhap();

void sapxep();

void ghitep(char *ttep);
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void TS::nhap()
{
cout << "\n So thi sinh: " ;
cin >> sots ;
int n=sots,
ts = new TSINH[n+1];
for (int i=1; i<=n; ++i)

{

cout << "\n Nhap thi sinh thu: " <<i << endl;

cout << "Ho ten: " ;
getstr(ts[i].ht,25),;

cout << "Tinh hoac thanh pho: " ;
getstr(ts[i].ttinh,21),

cout << "So bao danh: " ;

cin >> tsfi].sobd ;

cout << "Cac diem toan, ly, hoa: " ;

cin >> tsfi].dt >> ts[i].dl >> ts[i].dh ;

ts[i].td =ts[i].dt + ts[i].dl + ts[i].dh ;

/
/
void TS::sapxep()
{
int n = sots;

for (inti=1; i< n; ++i)
for (int j=i+1; j<=n; ++j)
if (ts[i].td < ts[j].td)
{
TSINH tg = ts[i];
tsfi] = tsfj];
tsfj] = tg;
/
/
void TS::ghitep(char *ttep)
{

ofstream f(ttep),
f<<sots;

f << setprecision(l) << setiosflags(ios::showpoint);

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

{

f<<endl << setw(24) << ts[i].ht << setw(20) << ts[i].ttinh ;
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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 main()
{
clrscr();
I8 t;
t.nhap();
t.ghitep("DS1.DL");
t.sapxep();
t.ghitep("DS2.DL");

cout << "\n Hoan thanh";

getch();
}

Chuong trinh 2:
//CT7 11.CPP
// Ghi Tep
#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)
{
cin.get(str,n);
if (str[0])
break;
else

cin.ignore(),;
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while(1)
{
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;
} K
class TS
{
private:
int sots,
TSINH *ts;
public:
7S()
{
sots=0;
ts = NULL;
/
void nhap(),
void sapxep();

void ghitep(char *ttep),;

}’.
void TS::nhap()
{
cout << "\n So thi sinh: " ;
cin >> sots ;
int n=sots,
ts = new TSINH[n+1];
for (int i=1; i<=n; ++i)

{
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cout << "\n Nhap thi sinh thu: " << i << endl;

cout << "Ho ten: " ;
getstr(ts[i].ht,25);

cout << "Tinh hoac thanh pho: " ;
getstr(ts[i].ttinh,21);

cout << "So bao danh: " ;

cin >> tsfi].sobd ;

cout << "Cac diem toan, ly, hoa: " ;
cin >> tsfi].dt >> ts[i].dl >> ts[i].dh ;
tsfi].td =ts[i].dt + ts[i].dl + ts[i].dh ;

/
/
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];
tsfi] = ts[j];
tsfj] = tg,
/
/
void TS::ghitep(char *ttep)
{
ofstream f;
f-open(ttep,ios:.:outl|ios::noreplace),
if (f-bad())
{

cout << "\nTep " << ttep << "da ton tai";

cout << "\nCo ghi de? - C/K";
int ch=getch();
if (toupper(ch)=="C")
{
f.close();
[f.open(ttep) ;
/

else
exit(l),
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/

f<<sots ;

[ <<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 main()
{

clrscr();

INA

t.nhap();

t.ghitep("DS1.DL");

t.sapxep();

t.ghitep("DS2.DL");

cout << "\n Hoan thanh";
getch();

Bai 12. DPoc dir li¢u tir tép
12.1. Lép ifstream
Dé doc dir liéu tir tép ching ta st dung 16p ifstream. Lop ifstream thira ké cac phuong thirc cua
cac 16p ios va istream. No cling thtra ké phuong thuec:
close
cua lop fstreambase. Ngoai ra 16p ifstream c6 thém cac ham tao va cac phuong thuc sau:
1. Ham tao:
ifstream() ; // Khong dbi
dung dé tao mot d6i tuong ifstream (dong nhép), chua gan véi tép.
2. Ham tao:
ifstream(const char *fn, int mode = ios::in,
int prot = filebuf::openprot);

dung dé tao mot doi tugng ifstream, mo t&€p co tén fn d€ doc va gan doi tugng vira tao voi t€p dugce
mo.
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+ Tham sb fn cho biét tén tép.
+ Tham s6 mode c6 gia tri mic dinh 13 ios::in (m& dé doc). Tham sé nay co thé 1a mot hop cua
cac gia tri sau:
jos::binary doc theo kiéu nhi phan (mic dinh theo kiéu vin ban)
jos::ate  chuyén con tro tép toi cudi tép sau khi mo tép
+ Tham sd thi ba prot quy dinh cdp bao vé cua dong tin, tham sb nay c6 thé bo qua vi no da
duogc gan mét gia tri mac dinh.
3. Ham tao:
ifstream(int fd);
dung dé tao mot ddi tuong ifstream va gén n6 voi mot tép co chi s6 fd dang mo.
(Dé mé va lay chi s6 (s6 higu) tép ¢ thé dung ham _open, xem cudn K§ thuat Lap trinh C ctia
tac gid)
4. Ham tao:
ifstream(int fd, char *buf, int n);
ding dé tao mot ddi twong ifstream , gdn nd véi mot tép co chi s6 fd dang mo va sir dung mot ving
nhd n byte do buf tré téi lam b dém.
5. Phuong thuec:
void open(const char *fn, int mode = ios::in,
int prot = filebuf::openprot);
ding dé mo tép co tén fn dé doc va gian nd v4i dbi tuong ifstream. Cac tham sd cta phuong thire co
cung y nghia nhu trong ham tao tha 2.
12.2. Cac cach doc tép
C6 2 cach chinh sau:
+ Cdch 1: Dung ham tao 2 dé xay dung mot dong nhap, mé mét tép dé doc va gin tép véi dong
nhap. Sau do6 dung toan tir nhap >> va cac phuong thirc dé nhap dir li€u tr dong nhap vira tao nhu
thé nhap dir li¢u tir cin (xem cac muc trén)

+ Cdch 2: Dung ham tao 1 dé xay dung mot dong nhdp. Sau dé dung phuong thirc open dé mo
mot tép cu thé va cho gin v6i dong nhap vira xdy dyung. Khi khong can lam vi€c voi tép nay nira,
ching ta c6 thé ding phuong thirc close dé cham dit moi rang budc gitta dong nhap va tép. Sau d6
co thé gan dong nhap voi tép khac. Theo cach nay, co thé dung mot dong nhép (ddi tugng ifstream)
de nhap dir li¢u tr nhicu t&€p khéac nhau.

12.3. Kiém tra sy ton tai ciia tép, kiém tra cudi tép

+ Khi m& mét tép dé doc ma tép khong ton tai thi s& phat sinh 131, khi d6 phuong thirc bad tra vé
gia tri khac khong. Vi du dé kiém tra xem t¢p DSTS (Danh sach thi sinh) d@ ton tai hay khong c6
thé dung doan chuong trinh:

ifstream fin(“DSTS”);

if (fin.bad())
{
cout << “\nTep DSTS khong ton tai”;
exit(1);
b

+ Trong qué trinh doc, con trd tép s& chuyén dan vé cudi tép. Khi con tro tép da ¢ cudi tép (hét
dr liéu) ma van thyc hi€n moét I€nh doc thi phuong thire eof s€ cho gid tri khac khong. Chuong trinh
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dudi day dung phuong thirc eof dé xac dinh d6 dai (sé byte) cua tép TC.EXE (chil y can dung kiéu
doc nhi phan):

//CT7 _14.CPP

// Do dai tep

#include <iostream.h>
#include <fstream.h>
#include <conio.h>
#include <stdlib.h>
void main()

{

clrser();

long dd=0;  char ch;

ifstream f("TC.EXE",ios::in | ios::binary);
if (fbad())

{
cout << "\nTep TC.EXE khong ton tai";

getch();
exit(l);
/
while(f.get(ch),!f.eof()) ++dd;
cout << "\n Do dai TC.EXE: " << dd;
getch();
/

12.4. Vidu
Chuong trinh duéi day sé:
+ Poc danh séach thi sinh tir t€p DS1.DL do chuong trinh trong muc bai 11 tao ra.
+ In danh sach thi sinh vira doc.
+ Sap xép day thi sinh (vira nhép tir tép) theo thir ty giam cia tong diém.
+ Ghi danh sach thi sinh sau khi sap xép 1én tép DS3.DL
+ Doc danh sach thi sinh tir tép DS3.DL
+ In danh sach thi sinh doc tur t¢p DS3.DL
Chuong trinh str dung 16p TS (Thi sinh) c¢6 4 phuong thuc:
void xuat();
void sapxep();
void ghitep(char *ttep);
void doctep(char *ttep);
//CT7 12.CPP
// Doc tep
#include <iostream.h>

#include <iomanip.h>
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#include <fstream.h>
#include <conio.h>
#include <stdlib.h>
#include <ctype.h>
struct TSINH
{
char ht[25];
char ttinh[21];
int sobd;
float dt,dl,dh,td;
} K
class TS
{
private:
int sots,
TSINH *ts;
public:
7S()
{
sots=0;
ts = NULL;
/
void xuat();
void sapxep();
void ghitep(char *ttep),
void doctep(char *ttep);
I
void TS::xuat()
{

cout << "\n\nSo thi sinh: " << sots;

cout << setprecision(1) << setiosflags(ios::showpoint);

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

{
cout << "\nThi sinh thu: " <<i;
cout << "\nHo ten: " << ts[i].ht;
cout << "\nTinh - thanh pho: " << ts[i].ttinh ;
cout << "\nSo bao danh: " << ts[i].sobd ;
cout << "\nCac diem toan, ly, hoa: "
<< setw(5) << ts[i].dt
<< setw(5) << ts[i].dl
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<< setw(5) << ts[i].dh ;

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

/
/
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];
tsfi] = ts[j];
1s[j] = tg:
/
/
void TS::ghitep(char *ttep)
{
ofstream f;
f.open(ttep,ios::outlios: :noreplace),
if (f-bad())
{

cout << "\nTep " << ttep << "da ton tai";

cout << "\nCo ghi de? - C/K";
int ch=getch(),
if (toupper(ch)=="'C")
{
f.close();
f.open(ttep) ;
/

else
exit(l),
/

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
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<< setw(6) << ts[i].dl
<< setw(6) << ts[i].dh
<< setw(6) << ts[i].td ;
/
f.close();
/
void TS::doctep(char *ttep)
{
ifstream f;
f.open(ttep),
if (f.bad())
{

cout << "\nTep " << ttep << " khong ton tai";

getch();
exit(l);
/
f>>sots ;
f.ignore();
if (ts!=NULL) delete ts;
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].dl
>>tsfi].dh >> tsfi].td ;
f.ignore();
/
f.close();
/

void main()

{

clrscr();

IS t;
t.doctep("DS1.DL");
t.xuat();

t.sapxep();
t.ghitep("DS3.DL");
t.doctep("DS3.DL");
t.xuat();

cout << "\n Hoan thanh";
getch();
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Bai 13. Poc ghi dong thoi trén tép
13.1. Lop fstream

Dé doc ghi dong thoi trén tép, ching ta sir dung 16p fstream. Lép fstream thira ké cac phuong
thirc cua cac 16p ofstream va ifstream. Ngoai ra 16p fstream c6 cac ham tao va phuong thuc sau:

1. Ham tao:
fstream() ; / Khong dbi
dung dé tao mot d6i tuong fstream (dong nhap-xuat), chua gin voi tép.
2. Ham tao:
fstream(const char *fn, int mode,
int prot = filebuf::openprot);
dung dé tao mot ddi tuong fstream, mé tép co tén fn va gén dbi tugng vura tao voi t€p dugc mo.
+ Tham sb fn cho biét tén tép.
+ Tham s6 mode quy dinh céc kiéu truy nhap va c6 thé 1a t6 hop cia cac gia tri sau:
jos::binary doc-ghi theo kiéu nhi phan (mic dinh theo kiéu vin ban).
jos::out ghi tép, néu tép da co thi nd bi xo4
ios::in  doc tép
jos::app ghi bo sung vao cudi tép
jos::ate  chuyén con tro tép vé cudi sau khi mo
jos::trunc xo04 ndi dung cua tép néu nd ton tal
jos::nocreate néu tép chua c6 thi khong 1am gi (bo qua)
ios::noreplace néu tép da co thi khong lam gi (bo qua)
Chui y:
+ Tham s6 mode khong ¢ gia tri mac dinh.

+ Tham s6 thtr ba prot quy dinh cdp bao vé cta dong tin, tham sb nay c6 thé bé qua vi nd da
duogc gan mét gia tri mac dinh.
3. Ham tao:
fstream(int fd);
dung dé tao mot ddi tuong fstream va gén no6 voi mot tép co chi s6 fd dang mo.
(Dé mé va lay chi s6 (s6 hiéu) tép co thé dung ham _open, xem cudn K¥ thuat Lap trinh C ctia
tac gid)
4. Ham tao:
fstream(int fd, char *buf, int n);
ding dé tao mot d6i tugng fstream , gan nd véi mot tép 6 chi sb fd dang md va sir ding mot ving
nhé n byte do buf tro téi lam bo dém.
5. Phuong thuc:
void open(const char *fn, int mode,
int prot = filebuf::openprot);

dung dé mé tép co tén fn va gin nd vai ddi tugng fstream. Cac tham sb ciia phuwong thire ¢6 cing ¥
nghia nhu trong ham tao thir 2.
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Chu y: Tham s6 mode khong c6 gia tri mac dinh.

13.2. Cac cach doc-ghi ddng thoi trén tép
C6 2 cach chinh sau:

+ Cach 1: Dung ham tao 2 dé xay dung mot dong nhap- xuat mé mot tép dé doc-ghi va gin tép
v0i dong nhap- -xuat. Sau d6 dung toan tu nhap >> , toan tur xuat >> va cac phuong thirc nhap, xuét
dé nhap, xuat dir liéu ra dung nhap-xuit vira tao (nhu d6i v6i cac dong chun cin va cout). Vi du:

fstream f(“DU_LIEU”, ios::in | i0s::out) ;

+ Cdch 2: Dung ham tao 1 dé xay dung mot dong nhap-xuat. Sau d6 dung phwong thirc open dé
mo& mot tép cu thé (dé doc va ghi) va cho gin voi dong nhap-xuat vira xay dung. Khi khong can lam
viéc voi tép nay nita, chung ta c6 the dung phuong thire close dé chdm dirt moi rang budc gitra dong
nhap-xuit va tép. Sau do co thé gin dong nhép- -xuét v6i tép khac. Theo cach nay, c6 thé dung mot
dong nhap-xuat (d6i tuong fstream) dé doc-ghi dir liéu tir nhiéu tép khac nhau.

Vi du:
fstream f;
f.open(“DU_LIEU”, i0s::in | i0s::out) ;

13.3. Di chuyén con tré tép
13.3.1. Pé di chuyén con tré tép trén dong xuat, ching ta st dung cac phuong thirc sau (ctia
16p ostream) :
1. Phuong thuc
ostream& seekp(long n) ;
s& chuyén con tro tép tdi vi tri (byte) thir n (s thir tw cac byte tinh tir 0).
2. Phuong thue
ostream& seekp(long offset, seek dir dir) ;

s€ chuyén con tré tép tdi vi tri offset ké tur vi tri xuat phat dir. Gia tri cua offset c6 thé am, con dir
c6 thé nhan mat trong céc gia tri sau:

ios::beg xuét phat tir dau tép
ios::end  xuét phat tir cudi tép
jos::cur  xudt phat tir vi tri hién tai ctia con tro tép
3. Phuong thuc
long teelp() ;
cho biét vi tri hién tai cta con tro tep.
13.3.2. Pé di chuyén con tré tép trén dong nhép, chung ta sir dung cac phuong thirc sau (cua
16p istream):
4. Phuong thuc
istream& seekg(long n) ;
s& chuyén con tro tép t6i vi tri (byte) thir n (s6 thir tr cac byte tinh  tir 0)
5. Phuong thirc
istream& seekg(long offset, seek dir dir) ;

s€ chuyén con tro t€p tdi vi tri offset ké tir vi tri xuat phat dir. Gia tri cua offset c6 thé am, con dir
c6 thé nhan mdt trong céc gia tri sau:
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jos::beg xuét phat tir dau tép
jos::iend xuat phat tir cudi tép
jos::cur  xuét phat vi tri hién tai ctia con tro tép
6. Phuong thuc
long teelg() ;
cho biét vi trf hién tai cua con tro tep.
13.3.3. Dé di chuyén con tré tép trén dong nhap-xuit, chung ta c6 thé sir dung ca 6 phuong
thirc néu trén.

13.4. Vi du
Vi du 1. Trong S12 da viét chuong trinh x4c dinh d¢ dai cia t¢p TC.EXE. Dudi day la mot
phuong an khac don gian hon:
fstream f(“TC.EXE”);
f.seekg(0,i0s::end);
do dai = f.teelg();

Vi du 2. Chuong trinh du6i déy s€ nhap danh sach n thi sinh tir ban phim va ghi 1én t€p. Sau do
dua con tro tép vé dau tép va bat dau doc dir liéu thi sinh tir tep dé in ra man hinh. Thong tin thi
sinh gdm: Ho tén, tinh hodc thanh phé cu tra, sé bao danh, cac diém toan 1y hoa.

//CT7 13.CPP
// ghi - doc dong thoi
#include <iostream.h>
#include <iomanip.h>
#include <fstream.h>
#include <conio.h>
#include <stdlib.h>
#include <ctype.h>
#include <stdio.h>
void main()
{
char ht[25], ttinh[21], ttep[40];
int sobd, stt ;
float dt, dl, dh, td;
[fstream f;
cout << "\nTen tep: "
cin >> ttep;
f.open(ttep,ios:.:outlios::in|ios: :noreplace),
if (f-bad())
{

cout << "\nTep " << ttep << "da ton tai";
cout << "\nCo ghi de? - C/K";

int ch=getch();

if (toupper(ch)=="C")
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{
f-close(),
f-open(ttep,ios:.:outl|ios::in|ios: trunc) ;
/
else
exit(l),
/
stt=0;
f<<setprecision(1) << setiosflags(ios::showpoint),
while(1)
{
++s1t;
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) << endl;
f<<setw(24) << ht << setw(20) << ttinh ;
f<<endl << setw(6) << sobd
<< setw(6) << dt
<< setw(6) <<dl
<< setw(6) << dh
<< setw(6) << td;
/
[f.seekg(0),
stt=0;
clrser();
cout << "\nDanh sach thi sinh\n";
cout << setprecision(1) <<
setiosflags(ios::showpoint);
while(1)
{
f.getline(ht,25).getline(ttinh,2 1),
if (f-eof()) break;

++s1t;
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f>>sobd >> dt >> dl >> dh >> td;

fignore();

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) <<dI << setw(6) << dh
<< setw(6) << td ;

/
f.close();

cout << "\n Hoan thanh";

getch();
/

Bai 14. Xir Iy 16i

Khi lam vi¢c véi tép khong phai moi viéc déu troi chéy ma thuong Xéy ra nhiéu diéu truc tric,
chang han:

1. Mé mét tép dé doc nhung tép khong ton tai.

2. boc dir liéu nhung con tro tép da ¢ cudi tép

3. Ghi dit liéu nhung hét khong gian dia (dia day).

4. Tao t¢p nhung dia hong, hodc dia cAm ghi hodc dia déy.

5. Dung tén tép khong hop 1¢

6. Binh thuc hi¢n mét thao tdc nhung tép lai khong dugc mo & mode phu hop dé thuc hién thao
tac do.

Tom lai khi lam viéc véi tép thudng gip nhidu 18i khac nhau, néu khong biét cach phat hién XU
ly thi chuong trinh s& dan dén roi loan hodc cho két qua sai. Trong 16p ios cia C++ c6 nhidu
phuong thirc cho phép phat hi¢n 161 khi lam viéc véi tép. Do 1a:

1. Phuong thuc
int eof() ;

Néu con tré tép da & cudi tép ma lai thuc hién mot 1énh doc dir liéu thi phuong thirc eof() tra vé
gia tri khac khong, trai lai phuong thirc c6 gia tri bang 0.
2. Phuong thuce
int fail() ;
Phuong thire fail() tra vé gid tri khac khong néu 1an nhap xuat cudi cung c6 13i, trai lai phuong
thirc c6 gia tri bang 0.
3. Phuong thuc
int bad() ;
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Phuong thirc bad() tra vé gia tri khac khong khi moét phép nhép xuit khong hop 18 hodc c6 16i ma
chua phat hién duogc, trai lai phuong thuce c6 gia tri bang 0.
4. Phuong thurce
int good() ;
Phuong thire good() tra vé gia tri khac khong néu‘ moi viéc déu tbt dep ( khong co 131 nao xdy
ra). Khi c6 mét 161 nao d6 thi phuong thirc c6 gia tri bang 0.
5. Phuong thtrc
void clear() ;
dung dé tat tat ca cac bit 16i.
Vidy 1. Khi m¢ tép dé doc can kiém tra xem tép c6 ton tai khong. Dé 1am diéu d6, chung ta co
thé dung doan chuong sau:
char ten_tep[40] ;
cout << “\n Cho biét tén tép: «;
cin >>ten_tep ;
ifstream f(ten_tep);
if (f.bad())

{
cout << “\n Tép << ten_tep << “khong ton tai” ;
exit(1) ;
}
Vi du 2. Khi tao t&p moi dé ghi can kiém tra xem c6 tao dugc tép hay khong. Bé lam diéu do,
chung ta c6 thé dung doan chuong sau:
char ten_tep[40] ;
cout << “\n 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 d6 dai cua tép, c6 thé dung phuong thirc eof() va thuat toan sau:
+ Poc mot byte (chi ¥ phai doc theo kiéu nhi phan)
+ Néu viéc doc thanh cong ( eof()=0 ) thi cong thém mét vao bd dém. Néu viée doc khong thanh
(‘eof() !'=0) thi két thuc vung lap.
Thuét toan trén duge thé hién béng doan chuong trinh sau:
ifstream f(ten_tep, i0s::in | 10s::binary) ;
long dem = 0 ; char ch;
while (1)
{
f.get(ch) ;
if (leof()) dem++ ;

else break;
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Bai 15. Nhép xuit nhi phan
15.1. Chon Kiéu nhép xuit nhj phan
Kiéu nhap xuit mic dinh 1a van ban. Dé chon kiéu nhap xuat nhi phan, thi trong tham s6 mode
(ctia ham tao dang 2 va phuong thirc open) can chura gia tri:
i0s::binary
Vi du mudn mé tép “DSTS.DL” dé doc-ghi theo kiéu nhi phan va gin tép v6i dong nhap-xuét fs
, ta dung cau I¢nh sau:

fstream fs(“DSTS.DL” , ios::in | i0s::out | i0s::binary) ;

15.2. Doc, ghi ky tw
+ Pé ghi mot ky tu 16n tép co6 thé dung phuong thirc:
ostream & put(char) ;
+ Dé doc mot ky tu tir t€p co thé dung phuong thue:
istream & get(char &) ;
Cén chit y ring: Cach doc ghi ky tu theo kiéu van ban khac véi cach doc ghi ky tur theo kicu nhi
phan (xem chuong 10, cuon K¥ thuat Iap trinh C cua tac gid)
Vi du dé sao tép co thé dung thuat toan don gian sau:

+ Doc mot ky tu tir tép nguén

+ Néu doc thanh cong ( phuong thirc eof() = 0) thi ghi 1én tép dich va lai tiép tuc doc ky tu tiép
theo.

+ Néu doc khong thanh cong ( phuong thirc eof() = 0) thi két thuc.

Chii ¥ 1a phai dung kiéu nhap xuét nhi phan thi thut toan méi cho két qua chinh xac. Chuong
trinh sao tép dudi day viet theo thuat toan trén.

//CT7 15.CPP

// Sao tep

#include <iostream.h>
#include <fstream.h>
#include <conio.h>
#include <stdlib.h>
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() )
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{

cout << "\n Loi mo tep nguon hoac dich " ;
getch();
exit(l),
/

while(fnguon.get(ch), !fnguon.eoff())

fdich.put(ch) ;

fnguon.close();

fdich.close();

cout << "\nHoan thanh" ;

getch();
/

15.3. Poc, ghi mgt diy Ky tu theo kiéu nhi phan
+ Phuong thure:
ostream & write(char *buf, int n) ;
s& xudt n ky tu (byte) chtra trong buf ra dong xuat.
+ Phuong thuec:
istream & read(char *buf, int n) ;
s€ nhap n ky tu (byte) tir dong nhdp va chtra vao buf.
+ Phuong thue
int gcount
cho biét s6 ky tu thyc sy doc dugc trong phuong thirc read.
Chii y: Cac phuong thirc write, read chi lam viéc mot cach chinh xac trong kiéu nhap-xuit nhi
phan.
Duéi day la chuong trinh sao t€p sir dung cac phuong thic write, read va gcount.
//CT7 _16.CPP
// Sao tep dung write, read va gcount
#include <iostream.h>
#include <fstream.h>
#include <conio.h>
#include <stdlib.h>
void main()

{

clrscr();

char tep_nguon[40], tep_dich[40] ;

char buf[5000];

int n;

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);
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fdich.open(tep_dich,ios::out | ios::binary),;
if (fnguon.bad() || fdich.bad() )
{
cout << "\n Loi mo tep nguon hoac dich " ;
getch();
exit(l);
/
while(fnguon.read(buf,5000),(n=fnguon.gcount()))
fdich.write(buf;n) ;
fnguon.close();
fdich.close(),

cout << "\nHoan thanh" ;

getch();
}

Bai 16. Poc ghi dong thoi theo kiéu nhi phan

Chuong trinh dudi ddy minh hoa cach doc ghi ddng thoi trén tép theo kiéu nhi phan. Chuong
trinh s dung cac phuong thirc write, read, cac phuong thire di chuyén con tro tép va cac phuong
thirc ki€m tra 161. Chuong trinh gom 3 chirc nang:

1. Nhap mdt danh sach thi sinh méi va ghi vao tép TS.DL
2. B6 sung thi sinh vao tép TS.DL
3. Xem sura thi sinh trén t¢p TS.DL
//CT7 _18.CPP

// Doc tep

#include <iostream.h>

#include <iomanip.h>

#include <fstream.h>

#include <conio.h>

#include <stdlib.h>

#include <ctype.h>

#include <string.h>

#include <stdio.h>

struct TSINH

{

char ht[25];
int sobd;
float td;

}’.
class TS

{

private:
TSINH ts;
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char ten_tep[40];
int sots;
static int size;
public:
TS(char *ttep);
void tao_ds();
void bo_sung();
void xem_sua();
}’.
int TS::size = sizeof(TSINH);
TS::TS(char *ttep)
{
strcpy(ten_tep,ttep);

fstream f;

f.open(ten_tep,ios::binarylios. inlios::ate);
if (If.good())
sots =0 ;

else

{
sots=f.tellg()/size ;
/
/
void TS::tao _ds()

{
fstream f;
f.open(ten_tep,ios::binarylios::out|ios: :noreplace);
if (If.good())
{

cout << "\nDanh sach da ton tai” ;

cout << "\nCo tao lai khong? - C/K" ;

char ch=getch(),

if (toupper(ch) !="C")

return;

else

{
f.close();
f.open(ten_tep,ios::binarylios::out|ios::trunc),
/
/
sots=0;
while(1)
{
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cout << "\nThi sinh thu: " << (sots+1) ;
cout << "\nHo ten (Bam Enter de ket thuc): ";
[fflush(stdin);
gets(ts.ht);
if (ts.ht[0]==0) break;
cout << "\nSo bao danh: ";
cin >> ts.sobd;
cout << "\nTong diem: ";
cin >> ts.td;
fowrite((char*)(&ts),size) ;
sots++ ;
/
f-close();
/
void TS::bo_sung()
{
fstream f;
f.open(ten_tep,ios::binarylios::applios::nocreate);
if (If.good())
{
cout << "\nDanh sach chua tao" ;
cout << "\nCo tao moi khong? - C/K" ;
char ch=getch();
if (toupper(ch) !="C")
return;

else

{
f.close();
f.open(ten_tep,ios.:binary|ios::out);
/
/
int stt=0;
while(1)
{
cout << "\nBo sung thi sinh thu: " << (stt+1);
cout << "\nHo ten (Bam Enter de ket thuc): ";
[lush(stdin);
gets(ts.ht);
if (ts.ht[0]==0) break;

cout << "\nSo bao danh: ";
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cin >> ts.sobd;
cout << "\nTong diem: ";
cin >> ts.td;
fowrite((char*)(&ts),size) ;
++s1t;
/
sots +=stt ;
f.close();
/
void TS::xem_sua()
{
fstream f; int ch;
f.open(ten_tep,ios.:binary|ios::out|ios::in|ios::nocreate);
if (If.good())
{

cout << "\nDanh sach chua tao" ;
getch();

return ;

/

cout << "\nDanh sach gom: " << sots << "thi sinh" ;
int stt;
while(1)

{

cout << "\nCan xem-sua thi sinh thu (Bam 0 de ket thuc): " ;

cin >> stt ;
if (stt<I || stt > sots) break;
f.seekg((stt-1)*size,ios::beg);
fread((char®)(&ts),size);
cout << "\nHo ten : " << ts.ht;
cout << "\nSo ba danh: " << ts.sobd ;
cout << "\nTong diem: " << ts.td ;
cout << "\nCo sua khong? - C/K" ;
ch=getch();
if (toupper(ch)=="C")
{
f.seekg(-size,ios::cur) ;
cout << "\nHo ten: ";
[fflush(stdin);
gets(ts.ht);
cout << "\nSo bao danh: ";
cin >> ts.sobd;
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cout << "\nTong diem: ";

cin >> ts.td;
[fowrite((char®)(&ts),size) ;
/
/
f-close();
/
void main()
{
int chon;
clrscr();
TS t("TS.DL"),
while(1)
{
clrser();
cout << "\nl. Tao danh sach thi sinh moi" ;
cout << "\n2. Bo sung danh sach thi sinh" ;
cout << "\n3. Xem-sua danh sach thi sinh" ;
cout << "\n4. Ket thuc chuong trinh " ;
chon = getch();
chon = chon - 48;
clrser();
if (chon==1) t.tao_ds();
else if(chon==2) t.bo_sung();
else if(chon==3) t.xem sua();
else break;
/
clrscr();
cout << "\n Hoan thanh",;
getch();
/

Bai 17. Xay dung toan tir nhip xuat doi twong trén tép

Trong cac muc trén d trinh biy cach ding cac toan tir nhap >> va xuit << dé ghi dir lidu kiéu
chuan (nguyén, thuc, ky tu, chuoi ky tu) trén t€p. Muc nay trinh bay cach xay dung cac toan tu
dung dé doc ghi cac doi tugng ciia mot 16p bat ky do nguoi dung dinh nghia.

Gia sir chiing ta mudn st dung céc toan tir nhap xuat dé doc ghi cac ddi tuong cta 16p TS. Khi
do6 ta dua vao cac ham ban toan tir nhap xuat nhu sau:

class TS

{
private:
// Khai bao cac thudc tinh
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public:
friend fstream& operator<<(fstreamé& fs,const TS &t);
friend fstream& operator>>(fstream& fs, TS &t);

5
V& kiéu ghi: C6 thé xay dung cac toan tir dé thuc hién cic phép doc ghi theo kiéu vin ban ciing
nhu nhi phan.
Vi du 1: Ghi theo kiéu vin ban
Chuong trinh dudi day minh hoa cach xay dung va sir dung cac toan tir nhip xuat di tuong trén
man hinh, ban phim va tép. Chuong trinh dua vao 16p TS (Thi sinh) va cac ham toan tir cho phép
nhap xuat cac doi twong TS trén man hinh, ban phim va t¢p. Chuong trinh gom céac ndi dung sau:

+ Tao t¢p TS.DL dung dé doc va ghi theo kiéu van ban.

+ Nhap 3 thi sinh tir ban phim va chura vao 3 bién d6i tuong tl, t2, t3.
+ Ghi ndi dung cua 3 bién ddi twong 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

+ Chuyén con tré vé dau tép, dﬁqng chu trinh while dé leA}n luot doc cac ddi tuong tur t€p va in ra
man hinh. Dung phuong thirc eof dé kiém tra xem da doc hét dir li¢u hay chua.
//CT7 _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
{
private:
char ht[25];
float td;
public:
friend ostream& operator<<(ostreamc& os,const TS &t);
friend istream& operator>>(istreamc& is, TS &t);
friend fstream& operator<<(fstream& fs,const TS &t),
friend fstream& operator>>(fstream& fs,TS &t);
}’.
[fstream& operator>>(fstream& fs, TS &t)

{
fs.getline(t.ht,25),
f5>> t.1d;

fs.ignore(),
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return fs;

/

ostream& operator<<(ostream& os,const TS &t)

{

os << "\nHo ten: " << t.ht;
os << "\nTong diem: " << t.td;

return os,

/

fstream& operator<<(fstream& fs,const TS &t)

{

f5 << tht << endl;
f5 << ttd << endl;
return fs;

/

istream& operator>>(istreamc& is, TS &t)

{
cout << "\nHo ten: " ;
is.get(t.ht,25),;
cout << "Tong diem: " ;
is>>ttd;
is.ignore();
return is;

/

void main()

{
clrscr();
fstream f("TS.DL",ios::out | ios::in | ios::trunc);
TS t1,t2,13,t4,t5,t6,t;
cin >>tl >> 2 >> (3;
f<< t] << 12 <<13;
f.seekg(0);
[>>t4>>15>>16;
cout << t4 << t5 << t6;
f.seekg(0),
while (f>>t,!f.eof())

cout << t;

f.close();

cout << "\n Xong";
getch();
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Vidu 2 : Ghi theo kiéu nhi phan
Chuong trinh dud6i day cling c6 cac chirc nang nhu chuong trinh trong vi du 1 bén trén, nhung
cach ghi doc tép theo ki€u nhi phan.

/CT7 _19.CPP

// Cac toan tu doc ghi doi tuong tren Tep

// Kieu nhi phan

#include <iostream.h>

#include <iomanip.h>

#include <fstream.h>

#include <conio.h>

#include <stdlib.h>

#include <ctype.h>

class TS

{
private:
char ht[25];
float td;
static int size;
public:
friend ostream& operator<<(ostreamc& os,const TS &t);
friend istream& operator>>(istream& is, TS &t);
friend fstream& operator<<(fstream& fs,const TS &t),
friend fstream& operator>>(fstream& fs,TS &t);
}’.
int TS::size= sizeof(TS),
fstream& operator>>(fstream& fs, TS &t)

{
fs.read( (char®)(&t) , t.size);
return fs;
/
fstream& operator<<(fstream& fs,const TS &t)
{
fs.write( (char*®)(&t) , t.size);
return fs;
/
ostream& operator<<(ostream& os,const TS &t)
{

os << tht <<endl;

os << t.td << endl;
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return os;

/

istream& operator>>(istreamc& is, TS &t)

{
cout << "\nHo ten: " ;
is.get(t.ht,25);
cout << "Tong diem: " ;
is >>ttd;
is.ignore();
return is;

/

void main()

{
clrser();
fstream f("THU.DL" ios::binary | ios::out|ios::in|ios: :trunc),
TS t1,t2,13,t4,t5,16,t;
cin>>tl >> (2 >> (3;
f<<tl << 12 <<t3;
[f.seekg(0),
f>>t4>>15>>16;
cout << t4 << t5 << t6;
f.seekg(0),
while( f>>t,!f.eof() )

cout <<t

f.close();

cout << "\n Xong";

getch();
/

Bai 18. Hé thong cac 16p stream

Muc nay hé thong lai cac 16p stream ma chung ta da sir dung bén trén dé t6 chirc xuat nhap trén
man hinh, ban phim, mdy in va tép

18.1. So' dd quan hé giira cac 16p

108

e

istream fstreambase ostream
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ifstream

ofstream

fstream

18.2. Cac phwong thirc cua l6p ios
1. int bad()

. void clear(int=0)
. int eof()

. int fail()

. int fill()

. long flags()

. long flags(long)

2
3
4
5
6. int fill(char)
7
8
9

. int good()

10.
11.
12.
13.
14.
15.
16.

int precision()

int precision(int)

long setf(long)

long setf(long setbits, long field)
long unsetf(long)

int width()

int width(int)

18.3. Cac phwong thirc cua lop istream

1.

operator>>

. int gcount()

. int get()

. istream& get(char*, int, char = “\n”)
. istream& get(char&)

. istream& ignore(int n = 1, int delim = EOF)

. int peek()

2
3
4
5
6. istream& getline(char®, int, char = “\n”)
7
8
9

. istream& putback(char)

10. istream& read(char*, int)

11. istream& seekg(long)

12. istream& seekg(long, seek dir)
13. long tellg()

18.4. Cac phwong thirc ciia 16p ostream

1. operator<<
2. ostream& flush()
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. ostream& put(char)

. ostream& seekp(long)

. ostream& seekp(long, seek dir)
. long tellp()

~N N N B W

. ostream& write(char*, int)

18.5. Cac phwong thirc cia l6p fstreambase

void close()

18.6. Cac phwong 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 phwong thirc ciia 16p ofstream
1. ofstream()
. ofstream(const char*, int = 10s::out, int = filebuf::openprot)
. ofstream(int )
. ofstream(int , char*, int)

[V, I S VS I\

. void open(const char*, int = ios::out, int = filebuf::openprot)

18.8. Cac phwong 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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Chuong 8
Do hoa

Trong chuwong nay s€ gidi thiu cac ham dé v& cac duong va hinh co ban nhu duong tron, cung
elip, hinh quat, dudng gay khic, hinh da giac, duong thang, duong chir nhat, hinh chit nhat, hinh
hop chir nhat, ... Ngoai ra con dé cap ti cac van dé rat Iy tha khac nhu: xir 1y van ban trén man hinh
dd hoa, ctra s6 va ki thuat tao anh di dong. Cac ham d6 hoa dugc khai bao trong tép graphics.h.

Bai 1. Khai niém dd hoa
D¢ hiéu k§ thuat I4p trinh d6 hoa, dAu tién phai hiéu céc yéu t6 co ban cta do hoa. T trude dén
nay chung ta chu y€u lam viéc voi kiéu van ban. Nghia 1a man hinh dugc thiét 1ap dé hién thi 25
dong, moi dong c6 thé chira 80 ky tu. Trong kiéu vin ban, cac ky tur hién thi trén man hinh da dugc
phan cimg cia may PC an dinh trude va ta khong thé nao thay d6i duoc kich thudc, kiéu chit.

& man hinh d6 hoa, ta c6 thé xir ly dén timg chdm diém (pixel) trén man hinh va do vy mudn vé&
bat ky thir gi ciing dugc. Su bai tri va s6 pixel trén man hinh dugc goi 1a do phan giai (resolution).
Do mdi kiéu man hinh db hoa c6 mét cach xir Iy @ hoa riéng nén TURBO C cung cip mdt t&p tin
diéu khién riéng cho timg kiéu d6 hoa. Bang 8-1 cho thay cac kiéu d6 hoa va cac tép tin diéu khién
chung.

Ngoai cac tép co dudi BGI chtra chuong trinh diéu khién d6 hoa, TURBO C con cung cap cac
tép tin dudi CHR chira cac Font chit dé v& cac kiéu chir khac nhau trén man hinh d6 hoa. D6 1a cac
tep:

GOTH.CHR

LITT.CHR

SANS.CHR

TRIP.CHR

Bdng 8-1. Cac tép tin diéu khién dd hoa cuia TURBO C++
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 cic may tuong thich
HERC.BGI Hercules monochrome va cac may tuong thich
IBM8514.BGI IBM 8514 va cac may tuong thich
PC3270.BGI IBM 3270 PC

Man hinh d6 hoa gdm nhiéu diém anh duoc sip xép trén cac duong thing ngang va doc. Diéu
nay dung cho tit ca cac kiéu man hinh d6 hoa ciia may tinh. Khac biét chii yéu giita chung 1a kich
thude va s6 cac diém anh. Trong kiéu CGA (d6 phan giai thap), diém anh c6 kich thudc 16n, chiéu
ngang c6 320 diém anh, con theo chiéu doc ¢6 200 diém anh. Man hinh VGA c¢6 d6 phan giai cao
hon: diém anh nhé hon, trén mdi hang c6 640 diém anh va trén mdi cot c6 480 diém anh. Piém anh
cang nho thi s6 diém anh trén man hinh cang nhiéu va chat lugng d6 hoa cang cao.

M&i kiéu d6 hoa dung mot hé toa do riéng. Hé toa d6 cho man hinh VGA 1a 640 x 480 nhu sau :
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(0,0) (639,0)

(0,479) (639,479)
Hinh 8.1. Hé toa 40 VGA

Nho hé toa do ndy, ta ¢ thé tac dong hay tham chiéu dén bat ky diém anh nao trén man hinh db
hoa.

Néu dung man hinh CGA thi goc dusi phai ¢6 toa do (319, 199). Doc 1ap véi kiéu dd hoa dang
st dung, cac ham getmaxx va getmaxy bao gio cling cho toa do x va y 16n nhat trong kiéu doé hoa
dang dung.

Mot chuong trinh d6 hoa thudong gdm cac phan sau:

- Khoi dong hé thong d6 hoa.

- X4c dinh mau nén (mau man hinh), mau dudng v&, mau t6 va kiéu (mau) to.
- V&, t6 mau cac hinh ma ta mong muén.

- Céc thao tac d6 hoa khac nhu cho hién cac dong chir...

- Pong hé thong d6 hoa dé tré vé& mode vin ban.

Bai 2. Khéi dong hé do hoa

Muc dich cua viée khoi dong h¢ théng do hoa 1a xéc dinh thiét bi d6 hoa (man hinh) va mot do
hoa s& su dung trong chuong trinh. B¢ lam di€u nay ta dung ham:

void initgraph(int *graphdriver, int *graphmode,char *driverpath);
trong do: driverpath la duong dan cua thu myc chra cac t€p tin diéu khién d6 hoa, graphdriver,
graphmode cho biét man hinh va mot do hoa s€ sir dung trong chuong trinh. Bang 8-2 cho thay céc
gia tri kha di ctua graphdriver va graphmode.

Vi du 1. Gia str may tinh cua ta c6 man hinh EGA, cac tp tin dd hoa chua trong thu muc C:
\TC, khi d¢ ta c6 the khdi dong hé thong d6 hoa nhu sau:

#include "graphics.h"

main()

{
int mh=EGA, mode= EGALO;

initgraph(&mh, &mode, "C:\TC");

Bdng 8-2. Cac gia tri kha di cia graphdriver, graphmode
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graphdriver graphmode Do phan giai
Detect (0)
CGA (1) CGACO (0) 320 x 200
CGACI (1) 320 x 200
CGAC2 (2) 320 x 200
CGAC3 (3) 320 x 200
CGAHi (4) 640 x 200
MCGA (2) MCGADO (0) 320 x 200
MCGALI (1) 320 x 200
MCGA2 (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
EGAHi (1) 640 x 350
EGA64 (4) EGA64L0 (0) 640 x 200
EGA64Hi (1) 640 x 350
EGAMONO (5) EGAMONOHIi (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
ATT400CI (1) 320 x 200
ATT400C2 (2) 320 x 200
ATT400C3 (3) 320 x 200
ATT400MED (4) 640 x 400
ATT400HI (5) 640 x 400
PC3270 (10) PC3270HI (0) 720 x 350
IBM8514 (6) IBM8514L0 (0) 640 x 480, 256 mau
IBM8514HI (1) 1024 x 768, 256 mau

Chu y 1. Bang 8-2 cho cac tén hang va gia tri cta chiing ma cac bién graphdriver, graphmode c6
thé nhan. Chang han hang DETECT c6 gia tri 0, hang VGA ¢6 gia tr1 9, hang VGALO c6 gia tri 0...
Khi 1ap trinh ta c6 thé dung tén hang hodc gia tri twong ung cua ching. Chang han cac phep gan
trong vi du 1 c6 thé viét theo mdt cach khac twong duong nhu sau:

mh=3;
mode=0;

Chu y 2. Bang 8.2 cho thiy d6 phan giai phu thudc ca vao man hinh va mode. Vi du trong man
hinh EGA néu dung mode EGALO thi d6 phan giai la 640 x 200, ham getmaxx cho gia tri 639, ham
getmaxy cho gia tr1 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.

Chu y 3. Néu khong biét chinh Xac kiéu man hinh dang sir dung thi ta gan cho bién graphdriver
hang DETECT hay gi4 tri 0. Khi d6 két qua cia ham initgraph sé la:

- Kiéu ctia man hinh dang st dung dugc phat hi¢n, gia tri s6 cua nod duge gan cho bién
graphdriver.
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- Mode db hoa ¢ d6 phan giai cao nhat (mg véi man hinh dang sir dung ciing dugc phat hién va
gia tri sO cua nd dugc gan cho bién graphmode.

Nhu véy viéc ding hang s6 DETECT chang nhiing c6 thé khai dong duge hé thong d6 hoa ciia
man hinh hién c6 theo mode c6 d¢ phan gidi cao nhat, ma con giup ta xac dinh chinh xac kiéu man
hinh dang st dung.

Vi du 2. Chuong trinh dudi ddy xéac dinh kiéu man hinh dang st dung:
#include "graphics.h"
#include "stdio.h"
main()
{
int mh=0, mode= 0;
initgraph(&mh, &mode, "");
printf("\n Gid tri s6 ciia man hinh la: %d", mh);
closegraph();
/

Néu chuong trinh cho két qua:
Gi trj s ciia man hinh la: 3
thi ta c6 thé khang dinh loai man hinh dang dung 1a EGA.

Chit y 4. Néu chudi dung dé xac dinh driverpath 13 mot chudi réng (nhu trong vi du 2) thi
chuong trinh dich s€ tim céc t&p di€u khién do hoa trén thu muc chu.

Bai 3. L4i d6 hoa
Khi khoi dong hé théng dd hoa néu may khong tim thiy cac chwong trinh diéu khién d6 hoa thi
s& phat sinh 18i do hoa va viéc khoi dong coi nhu khong thanh. Ldi dd hoa con phat sinh khi dung
cac ham do hoa. Trong moi truong hop, ham graphresult cho biét c6 18i hay khong 16i va d6 1a 16i
gi. Bang 8-3 cho cic ma 16i ma ham nay phat hién duogc. Ta c6 thé dung ham grapherrormsg v6i ma
16i do ham graphresult tra vé dé biét duwoc d6 1a 16i gi, vi du:

int maloi;
maloi = graphresult();
printf("\nLdi d6 hoa 1a: %d", grapherrormsg(maloi));

Biing 8-3. Cac mi 16i ciia Graphresult

Hing Tri L&i phat hién
grOk 0 Khong c6 16i
grNolnitGraph -1 Chua khai dong hé dd hoa
grNotDetected -2 Khéng c6 phan cimg d6 hoa
grFileNotFound -3 Khong tim thay trinh diéu khién db hoa
grinvalidDriver -4 Trinh diéu khién khong hop 1¢
grNoLoadMem -5 Khong da RAM cho d6 hoa
grNoScanMem -6 Vuot ving RAM trong Scan fill
grNoFloodMem -7 Vuot vung RAM trong flood fill
grFontNoFound -8 Khong tim thay tap tin Font
grNoFontMem -9 Khong dit RAM dé nap Font
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grinvalidMode -10 Kiéu d6 hoa khong hop 1é cho trinh diéu khién
grError -11 | L&i d6 hoa tong quat

grlOerror -12 | Li dd hoa vaora

grinvalidFont -13 Tap tin Font khong hop 1€

grinvalidFontNum -14 S6 hiéu Font khong hop 18

Bai 4. Mau va mau
1. b€ chon mau nén ta sir dung ham

void setbkcolor(int color);

2. Pé chon mau dwong vé ta dung ham

void setcolor(int color);

3. Pé chon miu (kiéu) t6 va mau té ta dung ham
void setfillstyle(int pattern, int color);

Trong ca 3 truong hop color x4c dinh ma ciia mau. Cac gia tri kha di ciia color cho trong bang 8-
4, pattern xac dinh ma ctia mau t6 (xem bang 8-5).

Mau t6 va mau to s& duge st dung trong cac ham pieslice, fillpoly, bar, bar3d va floodfill (xem
55 dudi day).
4. Chon giai mau
Dé thay ddi giai mau di duoc dinh nghia trong bang 8.4 ta dung ham
void setpalette(int colornum, int color);
Vi du cau I¢nh
setpalette(0, Lightcyan);
bién mau dau tién trong bang mau thanh xanh lo nhat. Cac mau khac khong bi anh hudng.

Bing 8-4. Cac gia tri kha di cta color

Tén hang Gia tri s6 Mau hién thi
BLACK 0 Pen
BLUE 1 Xanh da troi
GREEN 2 Xanh 14 cay
CYAN 3 Xanh lo
RED 4 bo
MAGENTA 5 Tim
BROWN 6 Nau
LIHGTGRAY 7 Xam 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
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WHITE \ 15 \ Tring

5. Dé nhan giii mau hi¢én hanh ta ding ham
void getpalette (struct palettetype *palette);
& day palettetype 1a kiéu di dinh nghia true nhu sau:
#define MAXCOLORS 15
struct palettetype

{

unsigned char size;
unsigned char colors[MAXCOLORS+1];

O day: size la s0 lugng mau trong palette, colors 1a mang chtra mau véi chi s6 mang chay tur 0 dén
size - 1

Bdng 8-5. Cac gia tri kha di cua pattern

Tén hing Gia tri sb Mo ta kiéu to
EMPTY FILL 0 T6 bang miu nén
SOLID FILL 1 T6 bang duong nét lién
LINE_FILL 2 T6 bang - - -
LTSLASH_FILL 3 T6 bang ///
SLASH_FILL 4 T6 bang /// in d&am
BKSLASH_FILL 5 T6 bang \\\ in dam
LTBKSLASH_FILL 6 T6 bang \\\
HATCH_FILL 7 T6 bang dudng gach bong nhat
XHATCH_FILL 8 T6 bang dudng gach bong chir thap
INTERLEAVE_FILL 9 T6 bang duong dirt quing
WIDE DOT FILL 10 T6 bang dau chim thua
CLOSE_DOT FILL 11 T6 bang dau chim mau

6. Ham getcolor tra vé mau da xac dinh truéc d6 bang ham setcolor.
7. Ham getbkcolor tra vé mau da xac dinh trude d6 bang ham setbkcolor.

8. Ham getmaxcolor tra vé ma mau cuc dai thudc giai mau hién dang c6 hiéu luc. Trén 256 K
EGA, ham getmaxcolor luon cho gia tri 15.

Bai 5. V& va t6 miu
C0 thé chia cac dudng va hinh thanh bén nhém chinh:
- Puong tron va ellipse
- Puong gép khiic va hinh da giac
- Puong thang
- Hinh chir nhat

454
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A. Dwong tron va hinh tron
Nhom nay gom cung tron, duong tron, cung ellipse va hinh quat.
1. Cung tron. Dé v& mot cung tron ta dung ham
void arc(int x, int y, int gd, int gc, int r);
o day:
(x, y) la toa dg ctia tAm cung tron,
r la ban kinh
gd 1 goc dau
gc 1a goc cudi
Chit y: Trong tat ca cac ham dudi day, goc tinh theo do va c6 gia trj tir 0 dén 360.
2. Puong tron. Dé vé mot duong tron ta ding ham
void circle(int x, int y, int r);
o day:
(x, y) la toa dg cua tam,;
r 1a ban kinh dudng tron.
3. Cung ellipse. Dé v& mot cung Ellipse ta dung ham
void ellipse(int x,int y,int gd,int gc,int xr,int yr);
o day:
(x, y) la toa dg cta tdm cung Ellipse
gd 1a goc dau
ge 1a goc cudi
xr 1a ban truc ngang
yr 1a ban tryc ding.
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 6 tdm hinh quat
gd 1a goc dau
ge 1a goc cudi
r 1a ban kinh
Vi du 1. Chuong trinh dudi day s€ v&: mét cung tron ¢ goc phfm tu thir nhit, mot cung ellipse &
goc phan tu thtr ba, mgt duong tron va mot hinh quat quét tir 90 dén 360 do.

#include <graphics.h>
main()
{
int mh, mode;
// Khoi dong dé hoa, man hinh EGA, mode EGALO
mh=EGA;
mode=EGALO;
initgraph(&mh, &mode,"");
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// Mau nén Green, mau duwong vé
//White, mdu t6 Red, kiéu t6 SlashFill
setbkcolor (GREEN),
setcolor (WHITE),
setfillstyle (SLASH FILL, RED);
// Vé: mét cung tron & goc phan tw thir nhat,
// mét cung Ellipse ¢ géc phan tw thir ba,
// mot dwong 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 thiic ché dg dé hoa
closegraph();

/

B. Puwong gip khiic va da gidc

5. Mudn vé mot dwong gip khic di qua n diém: (x1,y1), ..., (xn,yn) thi trude hét ta phai dua cac
toa 0 vao mot mang a nao do6 kiéu int. No6i mot cach chlnh xéac hon, can gan x1 cho a[0], y1 cho
a[1], x2 cho a[2], y2 cho a[3],... Sau d6 ta viét 151 goi ham:

drawpoly(n, a);
Khi diém cudi (xn, yn) tring v6i diém dau (x1, y1) ta nhan dugc mot dudng gip khic khép kin.
6. Gia sir a 1a mang da néi trong diém 5, khi d6 161 goi ham
fillpoly(n, a);
s& v& va to mau mot da giac c6 dinh 1a cac diém
(x1,yl), ... ,(xn, yn).
Vi du 2. Chuong trinh dudi ddy s& v& mot duong gap khic va hai hinh tam gidc.
#include <graphics.h>
// Xay dung cac mang chira toa do cac dinh
int polyl[]={5,200,190,5,100,300};
int poly2[]={205,200,390,5,300,300},
int poly3[]={405,200,590,5,500,300,405,200};
main()
{
int mh=0, mode=0;
initgraph(&mh, &mode, "");
// Mau nén CYAN, mau duong vé
// YELLOW, mau t6 MAGENTA, mdu té SolidFill
setbkcolor (CYAN), Setcolor (YELLOW),
setfillstyle (SOLID FILL, MAGENTA);
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drawpoly (3, polyl); // Puong gdp khiic
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 nbi hai diém (x1, y1) va (x2, y2) nhung khong 1am thay ddi vi tri con chay.
8. Ham
void lineto(int x,int y);
v& duong thing tir diém hién tai t6i diém (x, y) va chuyén con chay dén diém (x, y).
9. Ham
void linerel(int dx,int dy);
v€ mot duong thang tir vi tri hién tai (x, y) ctia con chay dén diém (x + dx,y + dy). Con chay dugc
di chuyén dén vi tri mai.
10. Ham
void moveto(int x,int y);
s& di chuyén con chay t6i vi tri (x, y).
Vi du 3. Chuong trinh du6i ddy tao 1én mot dudng gip khuc bang cac doan thing. Pudng gap
khiic 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),
moveto(320,100);
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);
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s€ v€ mdt duong chir nhat c6 cac canl} song song vdi cac canh cua man hinh. Toa d¢ dinh trén bén
trai cua hinh chit nhat 1a (x1,y1) va di€ém dudi bén phai 1a (x2,y2).
12. Ham

void bar(int x1,int y1,int x2,int y2);

s& v& va to mau mot hinh chir nhat. Cac gié tri x1,y1,x2 va y2 ¢ ¥ nghia nhu da néi trong diém 11.

13. Ham
void bar3d(int x1,int y1,int x2,int y2,int depth,int top);

s& v& mot khéi hop chir nhat, mit ngoai ciia né 1a hinh chir nhat xdc dinh boi cac toa d6 x1,y1,x2,y2
(nhu d3 noi trong diém 12). Hinh chit nhat nay duoc t6 mau. Tham sb depth 4n dinh s diém anh
trén bé siu cta khdi 3 chiéu. Tham sd top c¢6 thé nhan tri 1 (TOPON) hay 0 (TOPOFF) va khéi 3
chiéu s& c6 nip hay khong ndp (xem hinh v§).

TOPON TOPOFF

Vi du 4. Chuong trinh dudi day s€é vé mot duong chit nhat, mot hinh chir nhat va mot khdi hop
chitr nhat c6 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();

Bai 6. Chon kiéu dwong
1. Ham
void setlinestyle(int linestyle,int pattern,int thickness);

tac dong dén nét v& ciia cac thu tuc line, lineto, rectange, drawpoly, circle,... Him nay cho phép ta
an dinh 3 y€u t6 cua duong thiang la dang, bé day va mau tu tao.

+ Dang dudng do tham s linestyle khong ché. Sau déy 1a cac gia tri kha di cta linestyle va dang
duong thang tuong ung.

SOLID LINE=0  Nétlién
DOTTED LINE=1 Nétcham
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CENTER _LINE =2 Nét chim gach
DASHED LINE=3 Nétgach
USERBIT LINE =4 Mau tu tao
+ Bé day do tham s thickness khong ché. Gia tri nay co thé la:
NORM WIDTH=1 Bgé day binh thuong
THICK WIDTH=3 B¢ day gip ba

+ Mau ty tao: Néu tham sd thir nhat 1a USERBIT_LINE thi ta c6 thé tao ra mau duong thang
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 co bit 1 diém anh s& sang, bit 0 1am tit diém anh.

2. Dé nhan céc gia tri hién hanh cia 3 yéu t6 trén ta dung ham:
void getlinesettings(struct linesettingstype *lineinfo);
v6i kiéu linesettingstype da duoc dinh nghia trude nhu sau:
struct linesettingstype
{
int linestyle;
unsigned int upattern;
int thickness;
53
Vi du 1. Chuong trinh dudi ddy minh hoa cach dung cac ham setlinestyle va getlinesettings dé
v€ duong thing.
// kiéu diong
#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),
// Luwu lai kiéu hién tai
getlinesettings(kieu_cu),
// Thiét lgp kiéu méi
setlinestyle(DOTTED LINE,0,THICK WIDTH),
line(0,0,100,10);
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// Phuc héi kiéu cil
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 dudng thang cho cac ham line, drawpoly, linerel, lineto, rectangle. Kiéu
thé hién do tham s6 writemode khong ché:

- Néu writemode bang COPY PUT = 0, thi dudng thang duoc viét dé 1én dong dang c6 trén man
hinh.

- Néu writemode bang XOR_PUT = 1, thi miu cta dudng thang dinh vé& s& két hop véi mau cia
timg chdm diém ctia dudng hién o trén man hinh theo phép toan XOR (chuong 3, $3) dé tao 1én
mot duong thang méi.

Mot ting dung cia XOR_PUT la: Khi thiét 1ap kiéu writemode bang XOR_PUT rdi v& lai duong
thang cung mau thi s€ x6a duong thang cii va khéi phuc trang thai cia man hinh.

Chuong trinh dudi day minh hoa cach dung ham setwritemode. Khi thuc hién ta s& thdy hinh chir
nhat thu nho dan vao tdim man 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;
initgraph(&mh, &mode, "");
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); // Vé hinh chir nhdt
if ((x1+1)<(x2-1) && (vI+1)<(y2-1))
{
rectangle(x1,y1,x2,y2); // xéa hinh chir nhdat
xI=x1+1; yl=yl+1; co hinh chir nhdt
x2=x2-1; y2=y2-1;
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golo tt;

/

setwritemode(COPY PUT); // Tré vé overwrite mode
closegraph(),

/

Bai 7. Cira s6 (Viewport)
1. Viewport 1a mot ving chit nhat trén man hinh d6 hoa tya nhu window trong textmode. D¢ thiét
1ap viewport ta dung ham
void setviewport(int x1,int y1,int x2,int y2,int clip);
trong d6 (x1,y1) 13 toa d6 goc trén bén trai va (x2,y2) 1a toa do goc dudi bén phai. Bén gia tri nay
phai théa man:
0<=x1<=x2
0<=yl<=y2
Tham s6 clip c6 thé nhan mét trong hai gia tri:
clip =1 khong cho phép v&€ ra ngoai viewport
clip = 0 Cho phép v€ ra ngoai viewport.
Vi du cau I¢nh
setviewport(100,50,200,150, 1);
s& thiét 1ap viewport. Sau khi 1ap viewport ta co hé toa do mdi ma goc trén bén trai clia viewport s&
c6 toa do (0,0).

2. Dé nhan viewport hién hanh ta ding ham
void getviewsettings(struct viewporttype *vp);
& day kiéu viewporttype dd duoc dinh nghia nhu sau:
struct viewporttype

{

int left, top, right, bottom;
int clip;
}3
3. Dé x6a viewport ta ding ham
void clearviewport(void);
4. Pé x6a man hinh va dwa con chay vé toa d$ (0,0) cia man hinh ta ding ham
void cleardevice(void);
Chu y: Cau lénh nay s€ x6a moi thur trén man hinh.

464

Nho st dung Viewport co thé viét cac chuong trinh dd hoa theo toa do am duong. Muén vay ta
thiét 1ap viewport sao cho tam tuy¢t doi cua man hinh la goc trén bén trai cua viewport va cho clip =
0 dé co thé veé ra ngoai gidi han cia viewport. Sau day la doan chuong trinh thuc hién cong viéc
trén

int xc, yc;

xc= getmaxx()/2; yc= getmaxy()/2;
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setviewport(xc, yc, getmaxx(), getmaxy(), 0);
Nhu thé man hinh s& dugc chia 1am 4 phan véi toa do 4m duong nhu sau:
Phén tu trai trén: x 4m, y 4m
Phan tu trai dudi: x 4m, y duong
Phan tu phai trén: x duwong, y 4m
Phan tu phai dudi: x duong, y duong
Chuong trinh dudi day v& d thi ham sin(x) trong hé truc toa d6 am dwong. Hoanh dé x iy cac
gia tri tu -4*PI dén 4*PI. Trong chuong trinh c6 dung hai ham mai 1a: outtextxy va putpixel (xem
cac muc sau).
Vidu 1:
// @6 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, y, i;
initgraph(&mh, &mode, "");
if (graphresult!= grOk) exit(1);
setviewport(getmaxx()/,getmaxy()/2,
getmaxx(),getmaxy(), 0);
/1 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;++i)
{
x=round(2*M_PI*i*SCALEX/200),
y=round(sin(2*M _PI*i/200)*SCALEY);
putpixel(x,y, YELLOW),
/
getch();
/
Vidu 1 tao 1én mot do thi tir cac chim diém. BAy gio ta sira vi du 1 d6i chut: giit nguyén tir dau
dén outtextxy, thay phan cudi boi doan chuong trinh dud6i day. Ta s€ duoc do thi tir cac doan thang
rat ngan ghép lai.
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Vidu 2:
// Phan dau giong vi du 1
setcolor(YELLOW),
for (i=-400,i<=400,++i)
{
x=round(2*M_PI*i*SCALEX/200),
y=round(sin(2*M_PI*i/200)*SCALEY),
if(i= -400) moveto(x,y),

else lineto(x,y);

/
getch();
/
Bai 8. T6 diém, t6 mién
1. Ham

void putpixel(int x, int y, int color);
s& t6 diém (x,y) theo mau xac dinh bai color.

2. Ham
unsigned getpixel(int X, int y);

s& tra vé s6 hiéu mau cua diém anh & vi tri (X,y). Chu y: néu diém nay chua duoc t6 mau boi cac
ham v& hodc putpixel (ma chi mdi dugc tao mau nén boi setbkcolor) thi ham cho gia tri bang 0. Vi
vy c6 thé dung ham nay theo mau duéi ddy dé xac dinh cac nét vé& trén man hinh do hoa va vé ra

gidy.
if (getpixel(x,y)!=0)
{
// Biém (x,y) dugc v€ , dat mot cham di€ém ra gidy
}
3. T6 mién
Dé t6 mau cho mot mién nao dé trén man hinh ta ding ham
void floodfill(int x, int y, int border);
o day:
(x,y) 14 toa d6 ciia mot diém nao d6 goi la diém gieo.
tham sd border chtra ma ctia mot mau.
Su hoat dong ctia ham floodfill phu thudc vao gié tri cia x,y, border va trang thai man hinh.
a) Khi trén man hinh c6 mot dudng (cong hodc gap khuc) khép kin ma ma mau cia n6 bang gia
tri cua border thi:
+ Mién giéi han boi dudng kin s& duoc t6 mau néu diém gieo (x,y) nam bén trong mién nay.
+ Néu diém gieo (x,y) nam bén ngoai thi phin man hinh bén ngoai mién dong néi trén duge to
mau.

b) Khi trén man hinh khong c6 mgt duong nao nhu vay, thi ca man hinh duoc t6 mau.
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Vi du 1. Chuong trinh dudi day s€ v& mét duong tron do trén man hinh xanh. Toa dd (x,y) cua
diém gieo duoc nap vao tir ban phim. Tuy thudc vao gia tri cu thé cua 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>

main()

{

int mh=0, mode=0, x, y;
initgraph(&mh, &mode, "");
if (graphresult!= grOk) exit(1);
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),

/

Vi du 2. Minh hoa cach dung ham Putpixel va ham getpixel dé v& cac diém anh va sau d6 xoa
cac diém anh. Muon két thac chuong trinh bam ESC.
#include <conio.h>
#include <graphics.h>
#include <stdio.h>
#include <stdlib.h>
int seed = 1962; // Nhéan cho bé tao s6 ngd~u nhién
int numpts = 2000; // Vé 2000 cham diém
int ESC = 27;
void putpixelplay(void);
main()
{
int mh=0, mode=0;
initgraph(&mh, &mode, "");
if (graphresult()!= grOk)
exit(l),
putpixelplay();
closegraph();
/
void putpixelplay(void)
{

int i,x,y,color,xmax,ymax,maxcolor,ch;
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struct viewporttype v,

getviewsettings(&v);

xmax=(v.right - v.left -1); ymax=(v.bottom - v.top -1);

maxcolor=getmaxcolor(),

while (Ikbhit())

{

/
) // Két thiic ham putpixelplay

/IVE cac cham diém mt cach ngau nhién
srand(seed),

i=0;

while(i<=numpts)

{
++i;
x=random(xmax)+1;y=random(ymax)~+1;
color=random(maxcolor);
putpixel(x,y,color);

/

// Xoa cac diem anh
srand(seed);

i=0;
while(i<=numpts)

{
++i;
x= random(xmax) + 1, y= random(ymax) + I,
color=random(maxcolor);
putpixel(x,y,0);

/

if(kbhit())

{
ch=getch();
if (ch==ESC) break;

/

Bai 9. Xir Iy viin ban trén man hinh dd hoa

1. Hién thi viin ban trén man hinh d6 hoa

Ham

void outtext (char *s);
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sé& hién chudi ky tu (do s trd tdi) tai vi tri hién tai cua con tro.
Ham
void outtextxy(int x,int y,char *s);
s& hién chudi ky tu (do s tro toi) tai vi tri (x,y).
Vi du 1: Hai cach sau day s& cho cung két qua
outtextxy (100,100," chao ban ");
va
moveto (100,100);
outtext (" chao ban ");
Chii y: Trong mbt d6 hoa van cho phép dung ham nhap dit liéu scanf va cac ham bat phim getch,

kbhit.
2. Fonts

Nhu dd ndi ¢ trén: Cac Fonts ndm trong cac tép tin .CHR trén dia. Cac Font nay cho cac kich
thude va kiéu chir khac nhau s€ hién thi trén man hinh d6 hoa bang outtext hay outtextxy. D€ chon
va nap Font ching ta dung ham:

void settextstyle(int font,int direction,int charsize);

(Chu y: ham chi c6 tac dung néu ton tai cac tép .CHR)
Vi direction 1a mot trong hai hang s6:

HORIZ DIR =0

VERT DIR =1

Néu direction 1a HORIZ DIR, van ban s& hién thi theo hudng ndm ngang tir trai sang phai. Néu
direction 1a VERT DIR, vén ban s€ hién thi theo chiéu ding tir dudi [én trén.

D6i 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 chit nhat 8*8 pixel.
- Néu charsize = 2, ky tu dugc thé hién trong hinh chir nhat 16*16 pixel.

- Néu charsize = 10, ky tu duoc thé hién trong hinh chir nhat 80*80 pixel.
Cubi cling 1a tham s6 font dé chon kiéu chir va nhan mot trong céc hang sau:

DEFAULT FONT =0

TRIPLEX FONT =1

SMALL FONT =2

SANS SERIF FONT =3

GOTHIC _FONT =4
Céc gia trj do settextstyle thiét 1ap s& dit nguyén cho dén khi goi mot settextstyle méi.
Vidu 2:

settextstyle (3,VERT DIR,2);

outtextxy (50,50," HELLO ");

3. Vi tri hién thi

Ham settextjustify cho phép 4n dinh noi hién thi van ban cta outtext theo quan h¢ véi vi tri hién
tai cua con chay hay cua outtextxy theo quan h¢ vdi toa do (x,y).

Ham nay c6 dang
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void settextjustify(int horiz, int vert);
Tham s6 horiz c6 thé 1a mot trong cac hang s sau:
LEFT TEXT =0 (Vian ban xuit hién bén phai con chay)
CENTER TEXT =1 (Chinh tam van ban theo vi tri con chay)
RIGHT TEXT =2 (Vin ban xuat hién bén trai con chay)
Tham sb Vert c¢6 thé 1a mot trong cac hang sb sau:
BOTTOM_TEXT = 0 (Vin ban xuat hién phia trén con chay)
CENTER_TEXT =1 (Chinh tdm van ban theo vi tri con chay)
TOP_TEXT =2 (Vian ban xuat hién phia duéi con chay)

Vidu 3:
settextjustify(1,1);
outtextxy(100,100,"ABC");
Két qua 1a diém (100,100) s& nim giita chir B.

4. Bé rong va bé cao ciia vin ban
Ham
void textheight (char *s);
tra vé chiéu cao (theo pixel) ctia chudi do s tro t6i. Vi du néu ky tur c6 kich thudc 8*8 thi
textheight ("H") = 8

Vi du 4: Doan chuong trinh dudi day s€ cho hién 5 dong chit.
#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& dwa vao chiéu dai cta chudi, kich thudc Font chit, hé s6 khuyéch dai chir dé tra vé bé rong (theo
pixel) cua chuoi do s trd toi.
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Vi du 5: Trong chuong trinh dudi day s& 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)
{
int i=0, char ch/2];
ch[1]=0;
while(1)
{
ch[0]=getch(),
if(ch[0]==Enter) break;
text write(x,y,ch);
s[i]=ch[0]; ++i;
/
s[i]=0;
/
main()
{
int mh=0,mode=0,x,y,xmax,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: "),
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text read (&x,&y,name),;
text_writeln (&x,&y,"" );
text_write(&x, &y, "chao ban "),
text_write(&x,&y,name);

getch();
closegraph(),

Bai 10. Cit hinh, Dan hinh va Tao anh chuyén dong
1. Ham
unsigned imagesize(int x1,int y1,int x2,int y2)
tra vé s byte can thiét dé luu trir 4nh trong pham vi hinh chir nhat (x1,y1,x2,y2).

2. Ham
#include <alloc.h>
void *malloc(unsigned n);

tra vé& con tro tro tdi mot ving nhd n byte méi dugc cap phat.

3. Ham
void getimage(int x1,int y1,int x2,int y2,void *bitmap);

s€ chép cac diém anh cua hinh chit nhat (x1,y1,x2,y2) va cac thong tin vé bé rong, cao cua hinh chir
nhat vao vung nhé do bitmap tré téi. Vung nhd va bién bitmap cho bdi ham malloc. Do 16n cua
vung nhé dugce xac dinh bang ham imagesize.

4. Ham
void putimage(int x,int y,void *bitmap,int copymode);
dung dé sao anh luu trong vung nh¢ bitmap ra man hinh tai vi tri (x,y). Tham s6 copymode xac dinh
ki€u sao chép anh, nd c6 thé nhan cac gia tri sau:
COPY PUT=0  Sao chép nguyén xi.
XOR PUT =1 Céc diém anh trong bitmap két hop véi céc
diém anh trén man hinh bang phép XOR
OR PUT =2 Cac diém anh trong bitmap két hop véi cac
diém anh trén man hinh bang phép OR
AND PUT =3 Cac diém anh trong bitmap két hop véi cac
diém anh trén man hinh bang phép AND
NOT PUT =4 anh xudt hién trén man hinh theo dang dao
ngugc (phép NOT) véi anh trong bitmap.
Nhén xét: Néu dung mode XOR_PUT dé chép hinh, rdi 13p lai ding cAu 1¢nh d6 thi hinh s& bi
x04 va man hinh tré lai nhu cli. Ky thudt nay dung dé tao 1én cac hinh anh chuyén dong.

Vi du 1: Chuong trinh dudi ddy minh hoa céch dung imagesize, malloc, getimage va putimage.
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#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 tro toi vung nho size byte
// méi dwoc cap phat
getimage (10,20,30,40,p),
getch();
cleardevice(),

putimage (100,100,p, COPY PUT);

getch();
closegraph(),

/

5. T4o anh di dong
Nguyén tic tao anh di dong gidng nhu phim hoat hinh:
- V& mét hinh (trong chudi hinh mé ta chuyén dong)
- Delay
- Xo04 hinh d6
- V& hinh ké theo
- Delay

A) V€ hinh
Cdach 1: V& lai mot anh nhung tai céc vi tri khac nhau.

Cdach 2: Luu anh vao mot vung nhé roi dua dnh ra man hinh tai céc vi tri khac nhau.

B) Xéa danh

Cdach 1: Dung ham cleardevice

Cdch 2: Duing ham putimage (mode XOR_PUT) d¢ xép chong 1én anh can xo4.

Cach 3 : Luu trang thai man hinh vao mot chd nao d6. V& mot hinh anh. Pua trang thai cli man
hinh ra x€p de lén anh vira vé.

K¥ thuat tao anh di dong dugc minh hoa trong cac chuong trinh cia S11.

Bai 11. Mt s6 chwong trinh dd hoa

Chuong trinh 1: Piu tién vé& bau troi dau sao. Sau do6 timg chum phéo hoa duoc ban 1én bau
troi. Khi bam phim Enter thi viéc ban phdo hoa két thuc, ta nhan lai bau troi day sao. Bam ti€p
Enter thi két thuc chuong trinh.

// Bén phéo hoa trén bau troi ddy sao
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#include <graphics.h>
#include <conio.h>
#include <stdlib.h>
#include <alloc.h>
main()
{
int x[101],y[101];
int mh=0,mode=0,i,n;
char *p[101];
initgraph(&mh,&mode,"");
if (graphresult()!=0) exit(1);
setcolor(RED),
// Vé bau troi ddy sao
for (i=1;i<=1000;++i)
{
putpixel(random(getmaxx()),
random(getmaxy()),random(getmaxcolor()));
/
// Luw hién trang 100 hinh chir nhdt trén man hinh deé khoi phuc
for (i=1;i<=100;++i)
{
x[i]=random(getmaxx())-10;
yli]=random(getmaxy())-10;
if (x[i]<0) x[i]=0;
if (v[i]<0) y[i]=0;
n=imagesize(x[i],y[i],x[i]+10,y[i]+10);
pli]=(char*)malloc(n),
getimage(x[i],y[i],x[i]+10,y[i]+10,p[i]);
/
// Chu trinh ban phao hoa
do
{
// Puwa 100 qua phao lén man hinh tai cac vi tri quy dinh
for (i=1;i<=100;++i)
{
setfillstyle(SOLID FILL,i%15+1);
pieslice(x[i]+5,y[i] +5,0,360,5);
/
delay(500);
//Xod chiim phdo hoa vira ban bang cdch khéi phuc man hinh
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for (i=100;i>=1;--i)
putimage(x[i],y[i],p[i], COPY PUT);
delay(500),
} while(lkbhit()),

getch();

getch();

closegraph(),

/
Chuong trinh 2: V¢ dong }16 ¢6 3 kim gio, phit va gidy. Dong ho chay dung theo gio hé thong.
Muon két thuc chuong trinh bam Enter.

// Pong ho
#include <graphics.h>
#include <conio.h>
#include <math.h>
#include <dos.h>
// Ham ké doan thang tir tam dong ho theo dé, chiéu dai,
// dg day va mau
void ke(int ddo, unsigned dai, unsigned day,unsigned mau);
// Ké kim gidy khi biét sé gidy
void ke_giay(unsigned giay);
// Ké kim phuit khi biét sé phiit
void ke _phut(unsigned phut);
// Ké kim gio khi biét s6 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;
void ke(int ddo, unsigned dai, unsigned day,unsigned mau)

{
unsigned x,y; float goc;
while (ddo>=360) ddo=ddo-360;
goc=(M_PI/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)
{
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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);
} »
// Ham chinh gidy hién tai va lam chuyén dong kim gidy
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 hién tai va lam chuyén dong kim phut
void chay kim_phut(void)
{
unsigned phut;
Struct time t;
gettime(&t);
phut=t.ti_min;
if (phut!=phutht)
{
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ke phut(phutht);
phutht=phut;
ke _phut(phutht);

/
/
// Ham chinh gio phut hién tai va lam chuyén dong kim gio
void chay kim_gio(void)
{
unsigned h,gio,phut,sophut,sophutht;
struct time t;
gettime(&t),
gio=t.ti_hour; phut=t.ti_min;
sophut = gio*60+phut;
sophutht = gioht*60+phutgioht;
if ( sophut<sophutht) sophut=sophut+ 12*60;
h=sophut-sophutht;
if (h>=12)
{
ke gio(gioht,phutgioht);
phutgioht=phut;
gioht=gio;
ke gio(gioht,phutgioht);
/
/
main()
{
struct time t;
char *dso[]={"", "12", "1", "2", "3" "4" "5" "6" "7" "8" "9" "10", "I11"};
int i,mh=0,mode=0,r,x,y,
float goc;
initgraph(&mh, &mode,"");
x0=(getmaxx()/2)-1; y0=(getmaxy()/2)-1;
r=y0-2;
rgiay = r-10; rphut=r-50; rgio=r-90;
mgiay= BROWN, mphut=RED; // mgio:=magenta,
mgio=YELLOW;
// V& chu vi dong ho
setcolor(BLUE); setlinestyle(0,0,3), circle(x0,y0,r);
setfillstyle(1, YELLOW),
floodfill(0,0,BLUE);
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setfillstyle(1, WHITE); floodfill(x0,y0,BLUE),
setlinestyle(0,0,1);
circle(x0,y0,10),
setfillstyle(1, GREEN), floodfill(x0,y0,BLUE);
settextjustify(1,1); setcolor(MAGENTA);
outtextxy(x0,y0+120,"IBM-JIMIKO");
// Ghi chit s6
settextstyle(3,0,3), settextjustify(1,1),; setcolor(BLUE),
for (i=1;i<=12;++i)
{
goc=(2*M_PI+M _PI/2) - (i-1)*(M_PIl/6);
x = x0+ (int)(rphut*cos(goc)+0.5);
vy = y0- (int)(rphut*sin(goc)+0.5);
outtextxy(x,y,dso[i]);
/
// Xac dinh thoi diéem 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),
ke phut(phutht);
ke giay(giayht);
// Lam chuyén dong cdc kim
do
{
chay kim_giay(); chay kim_phut();
chay kim_gio();
/
while(!kbhit());
closegraph(),
/
_ Chuong trinh 3: V& mét con tau vii try bay trén bau troi ddy sao theo quy dao ellipse. Trong khi
tau chuyén dong thi cac ngdi sao thay nhau nhap nhay
// Tau vii try chuyén dong trén bau troi diy sao nhap nhay
#include <graphics.h>
#include <stdio.h>
#include <conio.h>
#include <alloc.h>
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#include <stdlib.h>

#include <math.h>

// Khai bao cac ham trong chwong trinh

void tau_cd(void); // tau chuyén dong

void nhap _nhay bt(void); // nhdp nhdy bau troi

void main(void), // ham main

// Khai bdo cdc bién mang ngodi

int a,b,x,y,x0,y0,mh=0,mode=0,n,i;

float goc,xt,yt;

char *p;

int xx[1001],yy[1001];

// Ham main

void main(void)

{

initgraph(&mh,&mode,"");
if (graphresult()!=0) exit(1),
// V& tau vii tru
setcolor(RED),
ellipse(100,50,0,360,20,8),
ellipse (100,46,190,357,20,6),
line(107,44,110,38),
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);

// Lwu anh cua tau vi tru vao bo nho

n=imagesize(79,36,121,59);
p=(char*)malloc(n),
getimage(79,36,121,59,p);

// V& bau troi ddy sao va lwu vi tri ciia chiing
// vao cdc 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()));

/

// Xac dinh gia tri ban dau cho cac bién
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// ding dé diéu khién chuyén dong tau
goc=2*M PI+ M PI/2;

x0= (getmaxx() - 42)/2;

y0= (getmaxy() - 25)/2;

a=x0; b=y0;

// chu trinh tau vii tru chuyén déng va cdc ngéi sao nhap nhdy

do
{
tau_cd();
nhap nhay bt();
} while(lkbhit()),
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);
// Bt tau vii tru 1én man hinh
putimage(x,y,p,XOR_PUT);
delay(500);
// Xoa
putimage(x,y,p,XOR_PUT),
// Thay d6i géc d@é lam cho tau chuyén déng
goc -= M _PI/30;
if (goc<M _PI/2) goc=2*M PI+M PI/2;
/
void nhap nhay bt(void)
{
static i=1; // Lénh nay thuc hién mot lan khi dich
intj;
// Cho nhdp nhéy bang céch doi mau 50 ngdi sao
Jor (7=1,j<=50;+4j)

{
putpixel(xx[i],yy[i],random(getmaxcolor()));
i
if (i>1000) i=1;
/
/
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Bai 12. In anh tir man hinh d6 hoa

Ham in_anh dudi day s& in anh trong mién chit nhat (xt, yt, xd, yd) ciia man hinh do 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 dam ctia nét in. Thyc cht dd 1a s6 1an in lai. Binh thuong chon dd=1. Néu
muon in r0 hon ta chon dd bang 2 hay 3.

Trong ham in_anh c6 dung ham tao_mau, né dugc mé ta nhu sau:
int tao_mau(int k,int x,int y);

Ham nay s€ do trén k cham diém theo chicu doc bat dau tu toa dd (x,y) trén man hinh dé biét
xem cham diém nao da t6 mau. Ham s€ trd vé mat gid tri nguyén tao bdi cac bit 1 (ing véi diem da
to mau) va 0 (ng v6i diém chua t6 mau).

Ham in_anh s€ dung ham tao_mau dé duyét trén mlen chir nhat (xt,yt,xd,yd). M&i 1an duyét s&
nhan dugc mdt miu cac chim diém (gia tri nguyén) va mau nay duoc in ra gidy.

Dudi day 1a ndi dung cia 2 ham ndi trén.
//in anh
#include "stdio.h"
#include "graphics.h"
int tao_mau(int k,int x,int ),
void in_anh(int dd,int xt,int yt,int xd,int yd);
int tao_mau(int k,int x,int y)
{
int c=0,i;
for (i=0;i<k;++i)
if (getpixel(x,y+i)) c =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,chl;
int scot,m,mm,k,dong,cot,i,jnl,n2;
dong=(d-yt+1)/6; mm=(yd-yt+1) % 6,

cot=xd-xt+1;
for (i=0;i<=dong,++i)
{
if (i<dong) m=6, else m=mm,
if (m>0)
{
scot=0;

for (j=0,j < cot;++j)
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if (tao_mau(m,xt+j,yt+i*6)) scot=j+1;
if (scot)
{
nl=scot % 256, n2= scot/256;
for (k=0;k<dd;++k)
{
fprintf(stdprn,"%c%c%c%c%c%c ", 13,27,"*',
O,nl,n2); //LQ
for (j=0,j < scot; ++j)
{
if (kbhit())//bat phim
{
if ((chl=getch())==0) getch(),
if (chl==27) goto ket;
/
c=tao_mau(m,xt+j,yt+i*6);
[fprintf(stdprn,"%c",c);
/

/
Jfprintf(stdprn,"%c%c%c",27,'A"\m);
fprintf(stdprn,"\n");

/

}
ket: fprintf(stdprn,"%c%c",27,'@");
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Chuong 9
Truy nhap trwc tiép vao bé nhé
Trong chuong ndy trinh bay cac van dé:
+ Hai kiéu dia chi: Dia chi phan doan va dia chi thuc
+ Truy nhap t6i1 dia chi phan doan
+ P0i tir dia chi phan doan sang dia chi thyc
+ Bo nhé man hinh, truy nhép truc tiép vao b nhd man hinh
+ Dung con tro dé lay dit liéu tir bo nhé phan doan
+ Dung con tro ham dé thuc hién cac thi tuc cua DOS

Bai 1. Cac ham truy nhap theo dia chi phian doan
1. Ham pokeb: Guri mt ky tu vao b nhd.
+ Nguyén mau trong dos.h nhu sau:
void pokeb(unsigned seg, unsigned off, char value);

+ Cung dung: Guri gia tri ky tu value vao b nhé tai dia chi phan doan seg:off

2. Ham peekb: Nhan mét ky tu tir by nho.
+ Nguyén mau trong dos.h nhu sau:
char peekb(unsigned seg, unsigned off);
+ Cung dung: Nhan mdt byte tai dia chi phan doan seg:off

3. Ham poke: Guri mot s6 nguyén vao bo nhd.
+ Nguyén mau trong dos.h nhu sau:
void poke(unsigned seg, unsigned off, int value);

+ Cung dung: Guri gia tri nguyén value vao bd nhd tai dia chi phan doan seg:off

4. Ham peek: Nhian mot s nguyén tir bd nhd.
+ Nguyén mau trong dos.h nhu sau:
int peek(unsigned seg, unsigned off);
+ Cung dung: Nhan mét word tai dia chi phan doan seg:off
5. Ham movedata: Sao cac byte.
+ Nguyén 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

Bai 2. B0 nh¢ man hinh van ban
2.1. Cach biéu dién ky tw trong bd nhé man hinh
B0 nhé man hinh vén ban bat dau tir dia chi :
(0xb800:0x0000)
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Khi dua mét ky ty vao vung nhd man hinh, thi nt s€ hién 1on man hinh. Mbi ky tu trén man hinh
chiém 2 byte trong bo nhd man hinh: byte dau chira m6é ASCII, byte thir hai bi€u dien mau hién thi
goi la byte thudc tinh. Céc bit cia byte thudc tinh:

B7B6B5B4B3B2B1B0
duoc chia lam 3 nhém:
+Nhom 1 gdm bit B7 biéu thi sy nhap nhay. Néu B7=0 thi ky tw khung nhdp nhay, néu B7=1 thi
ky tu s€ nhap nhay.
+ Nhom 2 gbm céc bit B6, BS va B4. Cac bit ndy chira dugc mot s6 nguyén tir 0 dén 7 va biéu
thi 8 mau nén cua ky tu.

+ Nhém 3 goém cac bit B3, B2, BI va B0. Cac bit nay chira dugc mot s6 nguyén tir 0 dén 15 va
biéu thi 16 mau cua ky tu.

2.2. Trang man hinh

Moi trang man hinh gém 80x25 ky tu, do d6 can 80x25x2=4000 byte bd nh. Thyc té mdi trang
man hinh dugc phan bé 4096 = 0x1000 byte. Nhu vay 4 trang man hinh dugc phan bd nhu sau:

+ Trang man hinh thir 0 bit dau tir dia chi 0xB800:0x0000
+ Trang man hinh thtr 1 bt dau tir dia chi 0xB800:0x1000
+ Trang man hinh thir 2 bét dau tir dia chi 0xB800:0x2000
+ Trang man hinh thir 3 bat dau tir dia chi 0xB800:0x3000

2.3. Chon trang hién thij
Tai mdi thoi diém chi c6 thé hién thi dugc mot trong 4 trang man hinh. Dé hién thi trang man
hinh thur t (t=0,1,2,3) ching ta st dung chirc nang 5 ctia ngat 0x10 theo mau sau:

union REGS v,r;

v.h.ah =5 ; // Chtic nang 5

v.hal=t ; // S6 hiéu trang man hinh can hién thi
int86(0x10, &v, &r); // Thuc hién ngit 0x10

2.4. Vi du minh hoa

Vi du sau dung ham pokeb dé dua céc ky tu vao cac trang cua by nhd man hinh, sau d6 dung
chuc nang 5 cta ngdt 0x10 dé chon trang hién thi.

//CT9 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();

//Mdc dinh hién thi trang 0

for (int i=0;i<8;++i)

pokeb(0xb800,i,d1[i]),

getch();
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//Hien thi trang 1
v.hah =5 ;v.hal =1;
int86(0x10,&v,&r);
for (i=0,i<8;++i)
pokeb(0xb800,0x1000+i,d2[i]);
getch();

//Hien thi trang 0
v.hah =5 ;v.hal =0;
int86(0x10,&v,&r);
getch();

//Hien thi trang 1
v.hah =5 ;v.hal =1;
int86(0x10,&v,&r);
getch();

Bai 3. Chuyén ddi dia chi
3.1. Pé chuyén tir dia chi thue sang dia chi phin doan ta dung cic macro:
unsigned FP_SEG(dia_chi_thuc)
unsigned FP_OFF(dia_chi_thuc)

3.2. bé chuyén tir dia chi phin doan sang dia chi thuc ta dung macro:
void far *MK_FP(seg,off)
Vi du 1. Sau khi thyc hién céc cou Iénh:
char buf[100];
unsigned ds,dx;
ds = FP_SEG(buf); dx = FP_ OFF(buf);
thi ds:dx chtra dia chi cia mang buf.
Vi du 2. Sau khi thuc hién cac cou Iénh:
char far *pchar;
pchar = (char far*)MK_ FP(0xb800:0);

thi pchar tro téi dia chi dau ctua bd nhd man hinh. Khi d6 ta c6 thé st dung cac 1énh gan dé truy
nhap truc tiép tdi bd nhd man hinh.

Bai 4. cac vi du minh hoa

C[lwang trinh 1. Chuong trinh minh hoa céach truy nhap truc tiép vao by nhé man hinh c6 dia
chi dau 1a 0xB800:0. Chuong trinh 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 ctra s6 mau c6 toa do goc trén-trai 13 (dongt, cott) va goc dudi-phai 1a (dongd,cotd).
Mau cho bdi tham s6 maucs. ¢ day sir dung ham pokeb va dia chi phan doan.

2. Ham duarmh
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void duarmh(char *day, int dong, int cotd, int cotc,int m_nen, int m_chu);

s& dua ra man hinh mot diy ky tu (chta trong ddy) tai dong dong, tir cot cotd dén cotc. Mau nén cho
bo1 m_nen, mau chit cho béi m_chit. ¢ day str dung toan tir gén trén dia chi thuc.

Trong ham main() s& str dung cac ham cuaso va duarmh dé tao hai cira s6 va viét hai dong chi
trén trang man hinh thtr hai (tor dong 26 dén dong 50).

/*
chwong trinh minh hog cdch truy nhdp truc tié}) vao bo
nho cua man hinh
*/
#include "dos.h"
#include "conio.h"
void duarmh(char *day, int dong,I nt cotd, int cotc,I nt m_nen, int m chu);
void cuaso(int dongt,int cott,int dongd,int cotd,int maucs); 495 496
main()
{
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 */
{
inti, 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;
dt=(dongt-1)-t*25; dd=(dongd-1)-t*25;
/* 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
*/
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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%,32);
pokeb(0xb800,p+2*j+1,mau);
/

/

void duarmh(char *day, int dong, int cotd, int cotc, int m_nen,
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;
/
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Chuong t}'inh 2. Biét dia chi cua céc thu tuc xir ly ngét duoc luu trlr trong bd nhér tor dia chi
0000:0000 dén 0000:0x0400. Chuong trinh s& cho biét dia chi cua thu tuc xur ly ngat n (gia tri n
nhap vao tr ban phim). SO hiéu ctia ngat dugc tinh tir 0, nhung n dugc danh so tu 1.

/*

Xac dinh dia chi cac thu tuc ngat */

#include "dos.h"

#include "conio.h" #include "stdio.h"

main()

{
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),

/

Chuong trinh 3. Chuong trin‘h minh hoa cach dyng con tré ham dé thuc hién tha tuc khfyi dong
lai méx cua DOS, biét dia c}}i dau cua tha tuc nay la OXFFFF:OOOO,. Chuong trinh yéu cau nhap
mat khau. Néu chon dyng (bam ABCD va Enter) thi chuong trinh ti€p tuc lam viéc, néu vao sai thi
s€ khoi dong lai may.

#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);
J0:
/
char mat_khau[]= {'A",'B"'C",'D"};
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int n = sizeof(mat_khau)/sizeof(char),
void main()

{

char i, ch, sai_mat_khau;
clrser();
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;

i,
/
if (sai_mat _khau)
{
cout << "\nSai mat khau, Khoi dong lai may";
getch();
khoi_dong may(),
/
else
{
cout << "\nDung mat khau, tiep tuc chuong trinh";
getch();
/

/

‘Chuong trinh 4. Chuong trinh minh hoa cach dung bién con tro dé ldy dir liéu vé thoi gian hé
théng chira trong 4 byte bat dau tir dia chi 0:0x46C . Chuong trinh cing minh hoa cach truy nhap
tryc tiép bo nhd man hinh vin ban (dia chi dau 1a 0xB800:0) va cach bat phim tong quat. Chuong
trinh s& in ra man hinh cac chit cai mot cach ngau nhién. Khi bAm phim F1 chuong trinh tam ding
dé thong bao thoi gian. Dé két thiic chuong trinh bam phim ESC.

#include <dos.h>
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#include <conio.h>
#include <stdlib.h>
#define VT 132 //vi tri thong bao
//Dia chi vung nho man hinh
char far *p_mh = (char far*)MK _FP(0xB800,0) ;
//Dia chi 4 byte chua thoi gian
unsigned long far *t time=(unsigned long far*)MK FP(0,0x46C);
char buf time[]={'T",47,'1'47,'M"47,'E"47,"", 47, 32, 47, 32, 47,
32,47,32,47, 32,47, 32,47, 32, 47, 32, 47, 32, 47};
char buf luu[28];
void thong bao_thoi_gian()
{

//Luu trang thai man hinh

for (int i=0; i<28; ++i)

buf luufi]=p mh[i];

// Xac dinh gio, phut, giay

int gio = (int)(*t_time/65543) ;

unsigned long du = *t time%65543 ;

int phut = (int)(du/1092);

du = du%1092;

int giay = (int)(du/18);

//Doi ra ky tu dua vao mang buf time

buf time[12]=gio/10 + 48;

buf time[14]=gio%10 + 48;

buf time[18]=phut/10 + 48;

buf time[20]=phut%10 + 48;

buf time[24]=giay/10 + 48,

buf time[26]=giay%10 + 48;

//Dua thong bao goi ra man hinh

Sfor (i=0, i<28; ++i)

p_mh[i] = buf time[i];

getch();

//Khoi phuc man hinh

for (i=0; i<28; ++i)

p_mh[i] = buf luufi],

/

void main()

{
int chl, ch2;

clrscr();
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while(1)
{
if (kbhit())
{
chl=getch();
if (chl==0) ch2=getch(),
if (chl1==27) //ESC
break;
if (chl==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)+635);
delay(400);
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Chuong 10
Mbt s6 chwong trinh huwéng ddi twong trén C++

Chuong ndy trinh bay thém mét sb chuong trinh huéng ddi tuong trén C++. Pay 1a cac chuong
trinh twong doi phtrc tap, hitu ich va st dung cac cong cu manh cia C++ nhu: Céch truy nhép truc
tiép bo nhd man hinh, ky thuat do hoa, con tré void, tinh ké thtra, 16p co sé triru tugng, twong ung
boi, phuong thirc 4o.

Bai 1. Lép cira s6

Chuong trinh gdm 16p cua_so va 16p stack

+ Lép cira s6

Thudc tinh gdm:
char *noidung; // Tro dén ving nhé chtra ndi dung
// soan thao trén cira sd
int cao,rong ; // Chiéu cao va chiéu rong ctra )
int mau; // mau= 16*mau_nen + mau_chu
int ra_mh; // Cho biét ctra s6 da duoc dua ra man hinh chua?
int posx,posy; / Vi tri trén trai cua cira s6 trén man hinh
word *pluu; // Tré dén ving nhé chira ndi dung
// phan man hinh bi ctra s6 dé 1én
Phuwong thirc gdm:
cua_so();
cua_so(int c,int r,byte mau_nen, byte mau_chu);
int push(int x,int y); / Pua ctra s6 ra man hinh tai (x,y)
// cho phép soan thao trén ctra sO
// BAm F6 chuyén sang ctra s6 khac
// Bam ESC két thiic
void pop(); // Thao g& cira s6 va khoi phuc man hinh
int get ra_mh();

+ Lép stack (dung dé quan 1y mot diy cira so)
Thudc tinh gdm:
int max; //S6 ctra sb cuc dai c6 thé quan ly
int num; //S6 ctra s6 hién co trong stack
cua_so **pcs; /Con trd tro dén ving nhé chira

//dia chi cua cac doi tugng cua so

Phwong thirc gdm:
stack();
stack(int max_cs);
int accept(cua_so *cs,int x,int y); /Dua mot cua )
//vao stack, nd s€ hién 1én man hinh
void del(); // Loai cua s6 khoi stack, né s& bi xo4
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// khéi man hinh
No0i dung chwong trinh:
+ Dau tién hién ctra s6 thir nhat nén GREEN chita WHITE. C6 thé soan thao trén do.

+ Néu bdm ESC két thuc chuong trinh, néu bim F6 thi hién thém cira s6 thir hai nén CYAN chir
MAGENTA. Co thé soan thao trén do6.

+ Néu bam ESC két thic chwong trinh, néu bAm F6 thi hién thém ctra s thir ba nén RED chit
YELLOW. C6 thé soan théao trén do.

+ Dang & mdt cua s6, néu bam ESC thi két thuc chuong trinh, néu bam F6 thi hién cira sb tiép
theo (theo thr tu vong quanh: 1 ->2 -> 3 ->1).
Chuwong trinh st dung phuong phép truy nhap truc tiép bd nhd man hinh trinh bay trong
chuong 9.

/CTI10 _01.CPP
// lop cua_so
#include <stdio.h>
#include <conio.h>
#include <dos.h>
#include <alloc.h>
typedef unsigned int word;
typedef unsigned char byte;
struct kt_ word

{

word kt;

},.
struct kt_byte

{

byte ma, mau;

},.

union ky tu

{
struct kt _byte h;
struct kt_ word x;
}’.
typedef union ky tu far *VP;
VP vptr=(VP)MK_FP(0xb800,0);
// Vi tri x,y tren man hinh
#define VPOS(x,y) (VP)(vptr + ((y)-1)*80+(x)-1)
class cua_so
{
private:
char *noidung;
int cao, rong;
int mau; // mau = 16*mau_nen + mau_chu
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int ra_mh;
int posx,posy;,
word *pluu;
public:
cua_so();
cua_so(int c,int r,byte mau_nen, byte mau_chu);
int push(int x,int y);
void pop();
int get ra_mh();
}’.

cua_so::cua_so()

{
cao=rong=mau=ra_mh=posx=posy=0;
noidung=NULL; pluu=NULL,

/

cua_so::cua_so(int c,int r,byte mau_nen, byte mau_chu)

{
cao=c, rong=ry;
mau= 16*mau_nen+mau_chu;
ra_mh=posx=posy=0;
noidung = (char*)malloc(cao*rong);
for (int i=0;i<cao*rong;++i)
noidung[i]=32;
pluu= (word*)malloc(2*cao*rong),

/

int cua_so::push(int x,int y)

{
word *p= pluu; char *pnd=noidung;
VP ptr;
int ij;

// 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,j),; *p=ptr->x.kt; ++p;
/
/

// Hien noi dung dang soan thao tren cua so
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for (i=posx;i<=posx+rong-1;++i)
for (j=posy,j<=posy+cao-1;+1j)
{
ptr=VPOS(ij);
ptr->h.mau=mau,
ptr->h.ma="*pnd; ++pnd;
/
// Soan thao
int xx=posx,yy=posy,chl,ch2;
while (1)
{
gotoxy(xx,yy);
if ((ch1=getch())==0) ch2=getch(),
if (chi==27)break; // ESC Ket Thuc Soan Thao
else if (chl==0&&ch2==64)break; //F6
else if (chl==13)
{
++yy, xx=posx, if(yy>=posy+cao) break;
/
else if (ch1!=0)
{
ptr=VPOS(xx,yy);
ptr->h.ma=chl;
++xx;
if (xx>=posx+rong) {++yy; xx=posx;}
if (yww>=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; xx=posx;,}
if (yy<posy) yy=posy;
if (yww>=posy+cao) break;

/

// Luu ket qua soan thao
pnd=noidung;
for (i=posx;i<=posx+rong-1;++i)
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for (j=posy,j<=posy+cao-1,;+1j)
{
ptr=VPOS(ij);
*ond=ptr->h.ma; ++pnd;
/
if (chl==0&&ch2==64) return 0; //F6
else return 1;

/
void cua_so::pop() // Khoi phuc vung nho bi cua so chiem
{
if (ra_mh==0) return;
ra_mh=0;
word *p=pluu;
VP ptr;
int ij;

for (i=posx;i<=posx+rong-1;++i)
fO}" (i:posy,j< Zposy—l-cgo-]; ++])
{
/
/
int cua_so.:get_ra_mh()
{
return ra_mh;
/
//class stack

class stack

{
private:
int max,num,
cua_so **pcs;
public:
stack();
stack(int max_cs);
int accept(cua_so *cs,int x,int y),;
void del();
}’.
stack: :stack()
{
max=num=0, pcs=NULL,
/
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stack::stack(int max_cs)

{

max=max _cs, num =0;

pes=(cua_so**)malloc(max*sizeof(cua_so*));

for (int i=0;i<max;++i) pcs[i]=NULL;

/

int stack::accept(cua_so *cs,int x,int y)
{
int gt;
if (num==max)return 0;
if (lcs->get_ra_mh())
{
pcs[num]=cs; ++num,
/
gt=cs->push(x,y);
return gt;

/
void stack: :del()

{
if (num==0) return;
--num;
pes[num]->pop();
pes[num]=NULL,

/

main()

{
int ch;
cua_so wl(10,40, GREEN,WHITE),

w2(12,42, CYAN,MAGENTA),

w3(14,44,RED,YELLOW);
stack s(4);
clrscr();
while(1)
{
ch=s.accept(&wl,5,5);
if(ch==1)break;
ch=s.accept(&w2,8,8),
if(ch==1)break;
ch=s.accept(&w3,11,11);
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if(ch==1)break;
/
s.del(); s.del(); s.del(),

/

Bai 2. L6p menu
L6p cmenu c6 2 phuong thirc dé tao 1ap va str dung menu:

1. Ham tao
cmenu(int so_cn_menu,char **nd_menu);
dung dé tao mot menu (ddi tuong kiéu cmenu). Ham tao chira 2 dbi la:
+ Bién so_cn_menu chtra s chirc ning ciia menu
+ Con tr6 nd_menu tr6 t6i mot ving nh¢ chira dia chi cac chudi ky tu dung 1am tiéu dé menu va
tiéu d€ cac churc nang menu.
Vi du céc cau 1énh:
char *nd[]={"Quan ly vat tu", "Nhap s6 licu",
"Tim kiém","Két thuc"};
cmenu mc(3,nd);
s€ tao mOt menu mc g6m 3 chuc nang: Nhap sb liéu, Tim kiém va Két thiic. Menu c6 tiéu dé 1a:
Quan ly vat tu
2. Phuong thire
int menu(int x,int y,int mau_nen,int mau_chon);
thuc hién cac viéce sau:

+ Hién thi menu tai vi tri (X,y) trén man hinh. Menu ¢6 mau nén xac dinh bdi d61 mau nen va
mau chtrc nang dinh chon (hdp sang) xac dinh bdi d61 mau chon.

+ Cho phép st dung cac phim mili tén 1én, xudng dé di chuyén hop sang va dung phim Enter dé
thoat khoi phuong thir.
+ Sau khi thoat khoi, phuong thic tra vé gia tri bang s thir ty (tinh tir 1) cta chirc niang dugc
chon.
Chuong trinh duéi day xay dung 16p cmenu va minh hoa cach sir dung 16p nay.
/*
CT10_02.CPP
menu.cpp
lop cmenu
*/
#include <stdio.h>
#include <conio.h>
#include <dos.h>
#include <alloc.h>
#include <string.h>
typedef unsigned int word;
typedef unsigned char byte;
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struct kt_word

{

word kt;
} ’.

struct kt_byte

{
byte ma, mau,
ra
union ky tu

{

struct kt_byte h;
struct kt_word x;
I
typedef union ky_tu far *VP;
VP vptr=(VP)MK_FP(0xb800,0);
// Vi tri x,y tren man hinh
#define VPOS(x,y) (VP)(vptr + ((v)-1)*80+(x)-1)

class cmenu

{
private:
int s0_cn,cao,rong,posx,posy;
int chon;
char **nd;
private:
void hiendc(char *dc,int x,int y, int mau);
void hien_menu(int x,int y,int mau_nen,int mau_chon);
public:
cmenu(int so_cn_menu,char **nd_menu);
int menu(int x,int y,int mau_nen,int mau_chon);
}’.
cmenu.::cmenu(int so_cn_menu,char **nd _menu)
{
cao=so_cn=so_cn_menu, nd=nd_menu,
rong=0;
chon=1;
intd;

for(int i=0;i<=so_cn;++i)
if( (d=strlen(nd[i])) > rong) rong=d;
/

void cmenu.:hiendc(char *dc,int x,int y, int mau)
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{
VP ptr; int i;
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;
/
Sfor(i=0;i<rong;++i)
{

ptr=VPOS(x+i,y);
if(dc[i]==0)break;
ptr->h.ma=dc[i];
/
/
void cmenu.:hien_menu(int x,int y,int mau_nen,int mau_chon)
{
for(int i=0;i<=so_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);
//Bat phim
while(1)
{
if( (chl=getch())==0 ) ch2=getch(),
if(chl==13) //chon chuc nang
return (chon);
else if( (chl1==0)&&(ch2==80||ch2==72))
{
//Di chuyen hop sang
chonluu=chon;
if(ch2==80) ++chon,
else --chon;
if(chon<lI) chon=cao;

else if(chon>cao) chon=1;
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if(chon!=chonluu)
{

hiendc(nd[chonluu],x,y+chonluu,mau_nen);
hiendc(nd[chon],x,y+chon,mau_chon);

/
/
/

/
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();
while(1)

{
chon=mc.menu(5,5,BLUE,MAGENTA),
if(chon==1)

{

clrser();
puts("TAM GIAC");
getch(); clrscr();
/
else if(chon==2)
{

clrser();
puts("HINH TRON");
getch();clrscr();

/
else if(chon==3)

{

clrser();
puts("CHU NHAT");
getch();clrscr();
/
else if(chon==4)
{

clrser();
puts("HINH VUONG");
getch(),; clrscr();

/

else break;
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Bai 3. Lop hinh hoc
Chuong trinh dudi day gom:
+ Lép “hinh™ 1a 16p co s¢ triru tugng
+ Va 3 16p dan suat tir 16p “hinh” 1a:
- Lép “khoihop” biéu thi cac khéi hop l1ap phuong
- Lép “duong” biéu thi cac doan thing qua 2 diém
- Lép “tron” biéu thi cac duong tron
Chuong trinh minh hoa cach dung tuong tng bdi va phuong thirc 4o0. Noi dung chuong trinh nhu
sau:
+ Khi chay chuong trinh s& thy xuat hién mot khéi hop 1ap phuong.
+ C6 thé di chuyén khdi hop bang cac phim miii tén.
+ B4m phim Q s& xuét hién mot doan thing.
+ C6 thé di chuyén doan thang bang cac phim mii tén.
+ Bam phim Q s& xuét hién mot dudng tron.
+ C6 thé di chuyén dudng tron bang cic phim miii tén.
+ Bam phim Q s& két thiic chwong trinh.
/*
CT10_03.CPP
LOP hinh hoc
Minh hoa cach dung:
+ lop co so truu tuong
+ Tuong ung boi va phuong thuc ao
*/
#include <graphics.h>
#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;,

/
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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=0;

/

khoihop(int m,int x1,int y1, int al):hinh(m)

{
x=x1;
y=yl;
a=al;
/
virtual void dchuyen(int b);
void hien(void)
{
setfillstyle(l,mau),
bar3d(x,y,x+ay+a,a/2,1),
/
void an(void)

{
setfillstyle(1,getbkcolor());

bar(x,y-a/2,x+a+a/2,y+a+a/2);

/

class duong:public hinh

{

private:

intx1,yl,x2,y2;

public:
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duong(void):hinh()
{
x1=x2=yl=yl1=0;
/
duong(int m,int a,int b,int c,int d):hinh(m)
{
xl=a;yl=b;x2=c;y2=d;
/
virtual void dchuyen(int b),
void hien(void)
{
setcolor(mau),
line(x1,yl,x2,y2);
/
void an(void)
{
setcolor(getbkcolor()),
line(x1,y1,x2,y2);
/
}’.
class tron:public hinh
{
private:
int x,y,r,
public:
tron(void):hinh()
{
x=y=r=0;
/
tron(int m,int a,int b,int d):hinh(m)
{
x=a; y=b; r=d;
/

virtual void dchuyen(int b),;
void hien(void)
{
setcolor(mau),
circle(x,y,r);
/
void an(void)
{
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setcolor(getbkcolor()),
circle(x,y,r);
/
}’.
char getkey(int &dx,int &dy)
{
int chl,ch2;
dx=dy=0;
while (1)
{
chl=getch();
if (ch1==0)
ch2=getch();
if (chl=="q'||ch1=="Q") return('q’),

if ((ch1==08&& (ch2==80||ch2==72||ch2==75||ch2==77)))

{
if (ch2==80) dy=1;
else if (ch2==72) dy=-1;
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)
{
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hien();

if (getkey(dx,dy)=='q') break;
an();

x1+=b*dx;

x2+=b*dx;

vI+=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),
/] setwritemode(0);

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(),
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Bai 4. Cac 16p ngin xép va hang doi
Chuong trinh t6 chirc thanh 4 16p chinh:

1. L6p container (thung chira) gdm 2 thudc tinh:
unsigned long count; //S phan tir trong thung chira
void (*errhandler)(); //Con trd t&i ham xir 1y 16i

2. Lép s_list thira ké tir 16p container, c6 thém 2 thudc tinh cic con tro kiéu ciu tric listnode:

struct listnode

{
void *dataptr;
listnode *next;
IR ‘
listnode *head; // Troé t61 dau danh sach
listnode *tail; // Tro t&i cudi danh sach

Céc phan tir duge chira trong 16p s_list dudi dang mot danh sach méc ndi don. Mdi niit chira dia
chi ctia mot phan tir. Do ¢ ddy dung kiéu con trd void nén c6 thé dua vao 16p s_list cac phan tir ¢6
kiéu bat ky.

3. Lép stack thira ké tir 16p s_list

4. L6p queue thira ké tir 16p stack
Céc 16p stack va queue khong co6 cac thudce tinh riéng. Hai phuong thire quan trong cua cac 16p
nay la:
virtual int store(void *item) ; / Cit vao mot phan tir
virtual void *retrieve () ; // LAy ra mot phan tu

Chu y la: Lop stack hoat dong theo nguyén tac LIFO (vao sau ra trudc) con 16p queue hoat dong
theo nguyén tac FIFO (vao trudc ra trudc) .

Chuong trinh sau minh hoa cach dung lién két boi, phuong thirc a0 va con tro kiéu void dé quan
1y cac kicu dir li¢u khac nhau.

Hoat dong cua chwong trinh nhu sau:

+ Trudc tién 1an luot dua dia chi cta bién d6i tuong ts1, chudi “HA NOI”, bién nguyén a, bién
doi tugng ts2 va bién thuc x vao ngén xép sl va hang doi ql.

+ Thyc hién phép gan cac bién dbi tuong:
s2=sl;
qQ2=ql;
+ LAy cac phan tir trong ngan xép s2 theo trinh tw ngugc véi luc dua vao.
+ LAy cac phan tir trong hang doi g2 theo trinh ty nhu lic dwa vao.
/*
CT10 _05.CPP
Lop vat chua (container)
Lop danh sach moc noi
Lop ngan xep
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Lop hang doi
Chuy:
1. constructor sao chep cua lop dan suat
2. toan tu gan cua lop dan suat
3. co the dung cac phuong thuc khac
de viet constructor va destructor
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)());
// 4 phuong thuc thuan ao
virtual int store(void *item)=0,//Cat mot phan tu vao thung
virtual void *examine()=0; // Xem gia tri mot phan tu
virtual void *retrieve ()=0, // Lay mot pt ra
virtual void empty()=0; // Lam cho thung tro nen rong
I
// Cai dat
// Ham xl loi mac dinh
void defaulthandler(),
void defaulthandler()
{
puts("\nContainer error: memory allocation failure");
/

container::container ()
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{
count=0; errhandler= defaulthandler,
/
container::container(const container &c)
{
count=c.count; errhandler=c.errhandler;
/
// Gan
void container::operator=(const container &c)
{
count=c.count; errhandler=c.errhandler;
/
// Cho biet so pt
unsigned long container::getcount()
{
return count,
/
// Dinh ham xlI loi
void container: :seterrorhandler(void (*userhandler)())
{
errhandler=userhandler;
/

// Lop danh sach moc noi don
class s_list:public container
{
protected:
//Cau truc mot nut trong ds
struct listnode
{
void *dataptr;
listnode *next;
I
listnode *head;
listnode *tail;
private:
// phuong thuc sao chep
void copy(const s_list &sl);
public:
s _list();
s list(const s _list &sl);
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~s_list();
void operator=(const s_list &sl);
// 4 phuong thuc ao
virtual int store(void *item)=0; // Cat mot phan tu vao
// 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
2
//Cai dat
void s _list::copy(const s_list &sli)

{
head=NULL, tail=NULL,
listnode *temp = sl.head;
while(temp!=NULL)
{
if(head==NULL)
{

head= new listnode;
if(thead==NULL) errhandler(),
tail=head;
/
else
{
tail->next = new listnode,
if(tail->next == NULL) errhandler(),
tail = tail->next;
/
tail->dataptr= temp->dataptr;
tail->next=NULL,
temp = temp->next;
/
/

// constructor
s_list::s_list() : container()
{
head=NULL, tail=NULL,
/
s list::s list(const s _list &sl):container(sl)

{
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copy(s1);
/
s list::~s_list()
{
this->empty();
/
void s_list::operator=(const s_list &sl)
{
this->empty();
count=sl.count;
copy(sl);
/
void s_list::empty()
{
listnode *q,*p;
p = head; head=NULL; tail=NULL,
while (p!=NULL)
{
q=p; p=p-=next;
delete q;
/

/
// Lop stack

class stack:public s_list

{
public:

stack();

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
}’.
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
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/

int stack: :store(void *item) // Cat mot phan tu vao thung

{
//Dua vao dau danh sach

listnode *p;

p= new listnode ;

if(p==NULL) return I,

count+-+;

p->dataptr=item; p->next=head;
head=p; return 0;

/

void *stack::examine() // Xem gia tri mot phan tu

{
if(count==0) return NULL;

else
return head->dataptr;

/

void *stack: :retrieve() // Lay mot pt ra
{
if(count==NULL) return NULL;
else
{
listnode *p; void *value;
value = head->dataptr,
p=head;
head = p->next;
delete p;
count--;

return value;

/
// Lop queue

class queue:public stack
{
public:
queue();
queue(const queue &q),

void operator=(const queue &q),

virtual int store(void *item), // Cat mot phan tu vao thung

}’.

queue::queue(): stack()

{
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/

queue::queue(const queue &q):stack(q)
{
/

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;
qg=new listnode;
if(g==NULL)return 1,
// Bo sung
q->next=NULL; g->dataptr=item;
if(count==0)
{
head=q; tail=q;
/
else
{
tail->next=q,
tail=q,
/

count++; return 0;

/
class TS

{

private:
char ht[25];
int sobd;
float td;
public:
void nhap()
{
cout << "\nHo ten: "
[flush(stdin),
gets(ht);
cout << "So bao danh: " ;
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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;

}’.
// Ham main
void main()
{
stack s1,s2; queue q1,q2;
TS tsl,ts2,ts;
int a=123,b;
float x=3.14,y;
char *str;
clrscr();
tsl.nhap();
ts2.nhap();
//Gui vao
sl.store(&tsl); ql.store(&tsl);
sl.store("HA NOI"); ql.store("HA NOI");
sl.store(&a); ql.store(&a);
sl.store(&ts2), ql.store(&ts2),
sl.store(&x); ql.store(&x);
//Lay ra tu ngan xep theo nguyen tac LIFO
cout <<"\n\nLay ra tu ngan xep." ;
s2=sl;
v = *((float*)s2.retrieve());
cout << "\nSo thuc = " <<setiosflags(ios::showpoint)
<< setprecision(2)<< y;,
ts = *((TS*)s2.retrieve());

ts.xuat(),
b = *((int*)s2.retrieve()),
cout << "\nSo nguyen =" << b;

str = (char®)s2.retrieve();
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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=ql,

ts = *((TS*)q2.retrieve()),
ts.xuat();

str = (char®)q2.retrieve(),

cout << "\nChuoi ky tu: " << str,
b = *((int*)q2.retrieve());

cout << "\nSo nguyen =" << b;
ts = *((TS*)q2.retrieve()),
ts.xuat();

v = *(float*)q2.retrieve()),
cout << "\nSo thuc = " << setiosflags(ios.:showpoint)

<< setprecision(2)<<y;
getch();
/

Bai 5. Cac 16p sip xép
Trong tép C_SORT.H dudi déy sé& chira 4 16p sip xép: sort, select_sort, quick_sort va heap sort.
térlg quat hon. So véi cac 16p sip xép trong muc 57 chuwong 6 thi cac 16p ¢ ddy téng quat hon &
cho:
+ Céc 16p trong muc 57 chuong 6 chi cho phép sip xép mot diy s6 nguyén theo thir t ting dan.
+ Cac 16p dudi day cho phep sép xép mot ddy phan tir ¢6 kiéu bat ky (nguyén, thuc, cu tric,
16p, ...) va theo mot tiéu chuan sap xép bat ky.
1. Lop sort 1a 16p co so triru tuong
+ Cac thudc tinh:
protected:
void *a; // Trd t6i ving nhé chira day
// phan tir can sap xép
int size; // D0 16n tinh theo byte ciia phan tir
int (*nho_hon)(void* ptl, void* pt2); // Con tré ham
// dinh nghia pt1 nho hon pt2
+ Cac phwong thirc:
protected:

void hoan_vi(int i, int j) ; // Hoan vi cic phan tir thr i va j
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void * dia_chi (int m); // Cho dia chi cta phan tir thtr m
public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon)(void* ,void*)) ; // Sap xép diy
// n phan tir chira trong ving nhd al, mdi phan tir
// ¢ d6 dai itemsize, thir ty tang dugc quy dinh
// bd1 ham ss_nho _hon
2. Lop select_sort dan xuat tir 10p sort. Lp nay sé thyc hién viée sap xép theo phuong phap
chon (xem muc S7 chuong 6).
+ Cac phwong thirc:
public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon)(void* ,void* )) ; // thuc hién
// sap xép theo phuong phap chon
3. L6p quick sort dan xuit tir 16p sort. Lop ndy s& thuc hién viéc sap xép theo phuong phap
quick sort (xem muc S7 chuong 6)
+ Cac phuwong thirc:
private:
void q_sort(int 1, int r);
public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon)(void* ,void* )) ; // thuc hién
// sap xép theo phuwong phéap quick sort
4. Lop heap sort dan xuit tir 16p sort. Lp nay s& thuc hién viéc sap xép theo phuong phap
heap sort (xem muc 57 chuong 6).

+ Cac phuong thirc:
private:

void shift(int 1, int n);
public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho hon)(void* ,void*)) ; // thuc hién
// sap xép theo phuong phéap heap sort

Duéi day 1a noi dung t¢p C_SORT.H
//C_SORT.H
// Lop co so truu tuong
// Lop sort
#include <conio.h>

GS: Pham Vin At 368 tenshi3003@gmail.com



Ldp Trinh Hwéng Béi Twong Véi C++

#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)

{
return (void*®) ((char*)a + size*(m-1));
/
void hoan_vi(int i, int j)
{

void *tg, *di, *dj;
di= dia_chi(i);
dj=dia_chi(j),
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;

/

} E
class select_sort : public sort

{
public:
virtual void sapxep(void *al,int n,int itemsize,
int (*ss_nho_hon)(void*void*)) ;
} E

void select sort::sapxep(void *al,int n,int itemsize,
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int (*ss_nho_hon)(void*,void*))
{
inti,j,r;
sort::sapxep(al,n,itemsize,ss_nho_hon);
for(i=1; i<n; ++i)
{
r=i;
Jor(j=it+l1; j<=n; ++j)
if(nho_hon(dia_chi(j),dia_chi(r))) r = j;
if(r!=i) hoan vi(i,r);

/

class quick_sort : public sort
{
private:
void q_sort(int [, int r);
public:

virtual void sapxep(void *al,int n,int itemsize,

int (*ss_nho_hon)(void*void*)) ;

} ;
void quick _sort::q sort(int [, int r)
{
void *x;
intij;
X = new char[size],;
ifil<r)
{
memcpy(x, dia_chi(l), size);
i=1j=r+l;
do
{
+ti; -
while(i<r && nho_hon(dia_chi(i),x)) ++i ;
while(nho_hon(x,dia_chi(j)) ) --j ;
if(i<j) hoan vi(ij),
} while (i<j);
hoan _vi(lj);
q_sort(lj-1);
q_sort(j+1,r);
/
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/

void quick _sort::sapxep(void *al,int n,int itemsize,

int (*ss_nho_hon)(void*,void*))

{

sort::sapxep(al,n,itemsize,ss_nho_hon);
q _sort(l,n);

/

class heap _sort : public sort

{

private:
void shifi(int i, int n);

public:

virtual void sapxep(void *al,int n,int itemsize,

int (*ss_nho_hon)(void*void*));

b
void heap sort::shift(int i, int n)

{
int Lr,k;
[=2%;r=1+1;
if(I>n) return;
if(l==n)
{
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 (Inho_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;
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sort::sapxep(al,n,itemsize,ss nho_hon);
// Tao dong
for(i=n/2 ; i>=1; --i) shift(i,n);
// Lap
for(i=n; i>=2; --i)
{
hoan_vi(1,i);
shift(1,i-1);
/
/

Bai 6. Vi du vé Cic 16p sip xép
Trong muc nay trinh bay 2 chwong trinh minh hoa cach dung cac 16p noi trén. Chuong trinh thir
nhat minh hoa cach sir dung cac 16p trong t¢p C_SORT.H d¢ sap xép mét day thi sinh theo thir ty
giam va thir ty tang cua tong diém. Chuong trinh tht hai minh hoa cach dung cac 16p trong
C_SORT.H d¢ sap xép mot day s6 nguyén theo chiéu tdng va chiéu giam.
Chuong trinh 1
//CT10-08
// Lop co so truu tuong
// 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;

cout << "Tong diem: " ;
cin >> td;

/
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void xuat()
{
cout << "\nHo ten: " << ht;
cout << "\nSo bao danh: " << sobd;
cout << "\nTong diem: " << setiosflags(ios::showpoint)
<< setprecision(l)<<setw(5)<< td;

I
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*)tsl)->get td() < ((TS*)ts2)->get _td()) ;
/
void main()
{
TS t[100];
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" ;
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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;

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 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();

/

Chuong trinh 2
//CT10-09
// Lop co so truu tuong
// Lop sort
#include "c_sort.h"
int ss_tang(void *il,void *i2)
{
return *((int*)il) < *((int*)i2);
/
int ss_giam(void *il,void *i2)
{
return *((int*)il) > *((int*)i2);
/

void main()

{

inti,n;
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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]=&qs; s[2]=&hs;
clrser();
srand(5000),
Sor(i=1;i<=n;++i)
b[i]=rand();
cout<<"\nDay ban dau\n ";
for(i=1;i<=n;++i) cout <<b[i]<<"";
cout<<"\n\nCac day tang sap xep theo ";
cout << "select sort, quick_sort, heap _sort\n";
for(k=0; k<3; ++k)
{
for(i=1;i<=n;++i)
ali]=b[i];
s[k]->sapxep (a+1,n,sizeof(int),ss_tang);
//In
for(i=1;i<=n;++i) cout <<afi]<<"";
cout<<"\n";
/
cout<<"\n\nCac day giam sap xep theo ",
cout << "select sort, quick_sort, heap sort\n";
for(k=0; k<3; ++k)
{
Sfor(i=1;i<=n;++i)
a[i]=b[i];
sfk]->sapxep (a+1,n,sizeof(int),ss_giam);
//In
for(i=1;i<=n;++i) cout <<afi]<<"";
cout << "\n";
/
getch();
/
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Phu luc 1
Thir tw wu tién cua cac phép toan

Cac phép toan duogc chia thanh 16 nhom. Céc phép toan trong cung nhém c¢6 muc do uu tién nhu

nhau.

V& trinh tir két hop thi:

+ Céc phép tinh ctia nhom 2, nhom 14 va toan tir gan (nhom 15) két hop tir phai sang trai.

+ Céac phép toan con lai két hop tir trai qua phai.

1. Nhom mot

() Goi hoam (Function call)

[l Chisd mang (Array subscript)

-> Chon gian tiép mot thanh phan (indirect component selector)
Xac dinh pham vi truy nhép (scope access/resolution)
Chon truc tiép mot thanh phén (direct component selector)

2. Nhom hai

() Goi hoam (Function call)

! 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 gidm mot (Predecrement or postdecrement)

& Phép ldy dia chi (Address)

*

Truy nhap gian tiép (Indirection)

sizeof Cho kich thudc cia toan hang (returns size of operand, in bytes)

new CAp phat bd nhé dong (dynamically allocates C++ storage)

delete Giai phong bo nhé (dynamically deallocates C++ storage)

3. Nhom ba

*

/
%

Nhan ( Multiply)
Chia (Divide)
Lay phan du (Remainder - modulus)

4. Nhém bén

k

Goi gian tiép ti thanh phan tir mot bién ddi tuong

->* Goi gian tiép toi thanh phan tir mot con tré ddi twong

5. Nhom nam

+

Cong (Binary plus)
Tru (Binary minus)

6. Nhom sau

<<

Dich trai (Shift left)
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>> Dich phai (Shift right)

7. Nhém bay
< Nho hon (Less than)
Nho hon hodc bang (Less than or equal to)
Lén hon (Greater than)
>= L&n hon hoic bang (Greater than or equal to)

R

8. Nhom tam
== Bing (Equal to)
I= Khong bang (Not equal to)

9. Nhom chin
& Phép va theo bit (Bitwise AND)

10. Nhém muoi
~ Phép hoac loai trur theo bit (Bitwise XOR)

11. Nhom muoi mot
| Phép hodc theo bit (Bitwise OR)
12. Nhom muoi hai
&& Phép va logic (Logical AND)
13. Nhom muoi ba
&& Phép hodc logic (Logical OR)
14. Nhém mudi bon
2. Toan tir diéu kién (a ? x : y means "if a then x, else y")
15. Nhom muwoi nam
= Phép gén don gian (Simple assignment)
*=  Phép gén sau khi nhan (Assign product)
/= Phép gan sau khi chia (Assign quotient)
%= Phép gan sau khi lay phin 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)
A= Phép gan sau khi XOR theo bit (Assign bitwise XOR)
|=  Phép gén sau khi OR theo bit (Assign bitwise OR)
<<= Phép gan sau khi dich trai (Assign left shift)
>>= Phép gan sau khi dich phai (Assign right shift)

16. Nhom muwoi sau

, Toan tir phay dung dé phan cach cac phan tir

Tat ca cac toan tir noi trén déu co the dinh nghia chong trir cac toan tur sau:

Chon tryc tiép mot thanh phan
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*  Goi gian tiép t6i thanh phan tir mot bién ddi tuong
Toan tu x4c dinh pham vi truy nhép
?: Toén tir diéu kién
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asm
auto
break
case
catch
char
class
const
continue
default
delete
do
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double
else
enum
extern
float
for
friend
goto
if
inline
int

long
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Cac tir khéa cua c++

new

Phu luc 2

operator

private

protected

public
register
return
short
signed
sizeof
static
struct

379

switch
template
this
throw
try
typedef
union
unsigned
virtual
void
volatile
while
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Phu luc 3
Bang ma asskey va giai quyét

1. Bang ma ascii
B0 ky tu ASCII gém 256 ky tu dugc phan bd nhu sau:

+ 32 ky tu dau tién 1a cac ky tu didu khién khong in duge nhu ky tu Enter (ma 13), ky tu ESC
(ma 27).

_+ Céc ma ASCII 32-47, 58-64, 91-96 va 123-127 1a céac ky tu ddc biét nhu dau chim, dau phay,
dau cach, dau ngodc, dau moéc, dau hoi,...

+ Céac ma ASCII 48-57 14 10 chit sb
+ Cac ma ASCII 65-90 1a céc chit cai hoa tir A dén Z
+ Cac ma ASCII 97-122 1a céc chir cai thudng tir a dén z

Luwu y: Chit thuong c6 ma ASCII 16n hon 32 so voi chir hoa tuong ting. Vi du ma ASCII cua a la
97 con ma ASCII cua A 1a 65.

+ Cac ma ASCII 128-255 1a cac ky tu d6 hoa.

) Bang sau c}}o ma ASCII cua 128 ky tu dau tién. Pé nhan dugc cac ky tu dd hoa (cO ma tur 128
dén 255) c6 thé dung chuong trinh sau:

// In céc ky ty dd hoa 1én man hinh
#include <stdio.h>
#include <conio.h>
main()
{

nt 1;

clrscr();

for (1i=128; i<=255; ++1)

printf("%6d%2c",1,1);

}
Bang ma ASCII
ma ky tu ma ky tu ma ky tu
(SO TT) (SO TT) (SO TT)
0 NUL 26 SUB 52 4
1 SOH 27 ESC 53 5
2 STX 28 FS 54 6
3 ETX 29 GS 55 7
4 EOT 30 RS 56 8
5 ENQ 31 uUsS 57 9
6 ACK 32 Space 58
7 BEL 33 ! 59 ;
8 BS 34 “ 60 <
9 HT 35 # 61 =
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10 LF 36 $ 62 >
11 VT 37 % 63 ?
12 FF 38 & 64 @
13 CR 39 ‘ 65 A
14 SO 40 ( 66 B
15 SI 41 ) 67 C
16 DLE 42 * 68 D
17 DCI 43 + 69 E
18 DC2 44 : 70 F
19 DC3 45 - 71 G
20 DC4 46 . 72 H
21 NAK 47 / 73 I
22 SYN 48 0 74 J
23 ETB 49 1 75 K
24 CAN 50 2 76 L
25 EM 51 3 77 M
78 N 95 ~ 112 p
79 o) 96 * 113 q
80 P 97 a 114 r
81 Q 98 b 115 s
82 R 99 c 116 t
83 S 100 d 117 u
84 t 101 e 118 v
85 U 102 f 119 W
86 \Y% 103 g 120 X
87 W 104 h 121 y
88 X 105 i 122 z
89 Y 106 J 123 {
90 z 107k 124 |
91 [ 108 1 125 )
92 \ 109 m 126 ~
93 ] 110 n 127 DEL
94 A 111 o

2. Bang ma scan tir ban phim

MBJi phim trén ban phim ctua IBM PC déu dugc gan mot con s, goi 1a mé scan, tir 1 dén 83. IBM
PC AT dung mot nhom ma khéc, tur 1 dén 108 cac ma nay bt dau b::ing cac phim $6, cac phim chir,
roi dén cac phim chirc nang va cudi ciing 1a cic phim cho con tré, khi mot phim duoc nhan thi bo
xtr Iy ctia ban phim gtri cho CPU ma scan tuong ung, khi né6 dugc nha thi ma scan cong thém 80
hex s& duogc gui tiép cho CPU.
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Hex Thap phan Phim cua PC Phim cua PC-AT

1 1 ESC Tilde

2-B 2-11 1-9,0 1-9,0

C 12 trur, gach duoi trur, gach duoi
D 13 =+ =+

E 14 Backspace \,thanh dung
F 15 Tab Backspace
10 16 Q Tab

11 17 W Q

12 18 E W

13 19 R E

14 20 T R

15 21 Y T

16 22 U Y

17 23 I U

18 24 O I

19 25 P O

1A 26 [ P

1B 27 ] [

1C 28 Enter ]

1D 29 Ctrl

1E 30 A Ctrl

IF 31 S A

20 32 D S

21 33 F D

22 34 G F

23 35 H G

24 36 J H

25 37 K J

26 38 L K

27 39 Cham phay, : L

28 40 Nhay Cham phéy,:
29 41 Tidle Nhay

2A 42 Shift trai

2B 43 \, thanh ding Enter

2C 44 V4 Shift trai
2D 45 X

2E 46 C V4

2F 47 \Y X

30 48 B C
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31
32
33
34
35
36
37
38
39
3A
3B
3C
3D
3E
3F
40
41
42
43
44
45
46
47
48
49
4A
4B
4C
4D
4F
50
51
52
53
5A
5B
5C
5D
5F
60
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50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
79
80
81
82
83
90
91
92
93
95
96
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N \Y

M B

Phay N

Chim M

1,7 Phay
Shift phai Cham

* PrtScr /,?

Alt

Space bar Shift phai
Caps Lock Alt

F1

F2

F3 Space bar
F4

F5

F6 Caps Lock
F7 F2

F8 F4

F9 F6

F10 F8

Num Lock F10
Scroll Lock,Break F1

Home F3

mili tén 1én F5

PgUp F7

Déu trir ban tinh ~ F9

Miii tén trai
5

Miii tén phai
End

Miii tén xuong

PgDn
Ins
Del

383

cua ban tinh

ESC

Home

Miii tén trai
End

Num Lock

Mui tén 1én
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61
62
63
64
65
66
67
68
69
6A
6B
6C

97

98

99

100
101
102
103
104
105
106
107
108
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384

5 cua ban tinh
Mili tén xudng
Ins

Scroll Lock
PgUp

Miii tén phai
PgDn

Del

Sys

* PrtScr

—+
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Phu luc 4
Ham véi déi sé bat dinh trong C
Trong cac gido trinh C thuong chi hudng dan cach xay dung ham véi cac dbi cd dinh. Mdi dbi
can c6 mot tham sé (cung kiéu véi no) trong 161 goi ham. Tuy nhién mot vai ham chuan cua C lai

khong nhu vay, ma linh hoat hon, ‘chgng khi dung ham printf hay scanf thi s6 tham s6 ma ta cung
cap cho ham 1a khéng c6 dinh ca vé so lugng lan kiéu cach. Vi du trong cau 1énh:

printf(“\n Tong = %d « , 3+4+5) ;
¢6 2 tham s6, nhung trong cau 1énh:
printf(“‘\n Ha Noi“) ;
chi ¢c6 mot tham sd.
Nhu vay can phan biét cac khai niém sau:
- Dbi s6 ¢b dinh duge khai bao trong dong dau cua ham, nd c6 tén va kiéu
- Tham s6 tng v&i d6i s6 ¢d dinh goi 1a tham s6 c¢b dinh
- Béi bat dinh duoc khai bao bai ba ddu chdm: bat dinh ca vé sb luong va kiéu
- Tham sb bat dinh (ing v6i ddi bat dinh) 1a mot danh sach gia tri voi sb luong va kiéu tuy y
(khong xac dinh)
Trong phu luc nay s& trinh bay cach xdy dung cic ham véi dbi sé bat dinh. Cong cu chii yéu
duoc dung 1a con tré va danh sach.
1. Bién con tré

Bién con tr6 (hay con tr6) 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 tro;

Vi du:
float px; // px la con tré thuc
Céc phép toan quan trong trén con tré gom:
+ Gan dia chi mot ving nhé cho con tré (dung toan tir gan, phép iy dia chi, cac ham cip phat bo
nho)
+ Truy nhap vao vung nhé thong qua con tro, dung phép toén:
*Tén con_tro
Dé ¥ 6 day co 2 vung nh¢: ving nhé cua bién con trd va ving nhd ma dia chi diu cta n6 chira
trong bién con tro)
+ Cong dia chi dé con tré chira dia chi cia phan tir tiép theo, dung phép toan:
++Tén con trd6 hodc Tén con trd ++
Chii y rang cac phép toan trén chi c6 thé thuc hién d6i v6i con tro c6 kiéu.

2. Danh sach khong cung Kiéu

Dung con tré ¢ kiéu chi quan ly dugc mot danh sach gia tri cung kiéu, vi du d?ly s6 thuc, d?ly $6
nguyén, day céc cau tric,....

Khi can quan 1y mot danh sach cac gid tri khong cung kiéu ta phai dung con tré khong kiéu
(void) khai bao nhu sau:

void * Tén_con tro ;
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Con trd void c6 thé chira cac dia chi c6 kiéu bt ky, va dung dé tro dén ving nhé chira danh sach
can quan 1y. Mot cha ¥ quan trong 1a mdi khi giri vao hay léy ra mot gia tri tor vung nhg, thi tuy theo
kiéu gia tri ma ta phai dung phép chuyén kleu thich hop dbi véi con tro. Vi du sau minh hoa cach
1ap mot danh sach gom mot s6 nguyén, mot s6 thue va mot chudi ky tw. Ching ta cAn mot bo nhé
dé chira s6 nguyén, sb thuc va dia chi chudi va ding cac con tré void dé quan 1y ving nhd nay.

void *list, *p 3 // Con tro list trd téi dau danh sach

// p dung dé duyét qua cac phan tir caa 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 s6 thuc 3.14 vao danh sach

((float®)p)++ ; // Chuyén sang phan tir tiép theo

*((char**)p) = “HA NOI”; // Pua dia chi chudi “HA NOI”
// vao danh sach

// Nhan cac phan tir trong danh sach

p=list; // V& dau danh sach

int a = *((int*)p); // Nhan phan tir thir nhét

((int*)p)++; // Chuyén sang phan tir tiép theo

float x=*((float*)p); // Nhan phan tir thir hai

((float*)p)++ ; / Chuyén sang phan ti tiép theo

char *str = *((char**)p) ; // Nhan phan tr thir ba

3. Ham véi doi s6 bat dinh
+ Pbi bat dinh bao gid ciing dit sau cing va duoc khai bao bang diu ba chdm. Vi dy vi du ham
void f(int n, char *s, ...) ;
c6 2 dbi cb dinh 14 n, s va dbi bat dinh.
+ Pé nhan duoc cac tham sb bat dinh trong 101 goi ham ta can luu y cac diém sau:

- Céc tham sd bét dinh chtra trong mét danh sach. DPé nhan duoc dia chi dau danh sach ta dung
mot con tré void va phép gan sau:

void *list ;
list=... ;

- Dung mot tham sé ¢ dinh kiéu chudi dé quy dinh s6 lwong va kiéu ctia mdi tham sb trong danh
sach, vi du:

“3{” hiéu 1 : tham sb bat dinh gom 3 gi4 tri int
“3f* hiéu 1a : tham sd bat dinh gdm 3 gi4 tri float
“fiss” hiéu 1a ¢ 4 tham sb bt dinh ¢6 kiéu 1an luot 1a float, int, char*, char*

Mot khi di biét duoc dia chi dau danh sach, biét duoc sb luong va kiéu ctia mdi tham sb , thi dé
dang nhan dugc gia tri cac tham s6 dé€ sur dung trong than ham.

Vi du sau day minh hoa cach xay dung cac ham véi tham s6 563 564 ¢ gia tri
ki€u int, float va char. Ham c6 mot tham s6 c¢0 dinh dé cho bi€t c6 bao nhiéu gia tri va ki€u cac gia
tri can in. Kiéu quy dinh nhu sau: i 1 int, f 1a float, s 1a char*. Tham s6 c6 2 cach viét: 1dp (gom mdt
hang s6 nguyén va mdt chir cai dinh ki€u) va liét ké (mdt day cac chir cai dinh ki€u). Vi du:
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“4s” 6 nghia in 4 chudi
“siif” c6 nghia in mot chudi, 2 gia tri nguyén va mot gia tri thuc:
#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;

ntn,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;1<n;++1)
{
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;
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case'f':
gt float = (float) (*((double*)list));
if(!lap)
((double*)list)++ ;
printf("\nGia tri %d = %0.2",1,gt_float);
break;
case's':
gt str = *((char**)list) ;
if(!lap)
((char**)list)++ ;
printf("\nGia tri %d = %s",i,gt_str);
}
}
h
void main()
{
float x=3.14;
int a=123;

char *tp="HAI PHONG";

InDanhSachGiaTri("41",a);

InDanhSachGiaTri("4s","HA NOI");

InDanhSachGiaTri("ifsssffii", a, x, tp, tp,"QUY NHON",
X, 6.28, a, 246);

InDanhSachGiaTri("4{",6.28);

getch();

}

4. Ham khong d6i va ham véi ddi bit dinh
Nhiéu nguoi nghi ham khai bao nhu sau
void f();

12 ham khéng ddi trong C. Trong C++ thi hiéu nhu thé 1a dang, con trong C thi d6 la ham c6 dbi bét
dinh (ham khéng dbi trong C khai bao nhu sau: f(void) ). Do khong c6 d6i c¢b dinh nao cho biét vé
s6 lugng va kiéu cta cac tham sd bat dinh, nén giai phap ¢ day 1a dung cac bién toan bd. RS rang
giai phap nay khong khong thuén tién cho nguoi dung vi phai khai bao ding tén b}ﬁ:ﬂ toan bg va
phai khoi gan gié tri cho n6 trudce khi goi ham. Vi, du trinh bay mot ham chi c6 doi bat dinh dung dé
tinh max va min cua cac gia tri thyc. Cac tham s6 bat dinh dugc dua vao theo trinh ty sau: Dia chi
chtra max, dia chi chira min, cac gia tri nguyén can tinh max, min. Chuong trinh ding bién toan bo
N dé cho biét s6 gia tri nguyén can tinh max, min.

int N;
void maxmin()

{

void *It= ... ;
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float *max, *min , tg;
int i;
max = *((float**)It)++;
min = *((float**)It)++;
*max = *min = (float) *((double*)It)++;
for(i=1;i1<N;++1)
{

tg= (float) *((double*)lt)++;

if(tg > *max) *max = tg;

if(tg < *min) *min = tg;

}
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phu luc 5

Tém tat cac ham cua Turbo C theo thir tw ABC

1. chmod <io.h>

2. close <io.h>

3. creat <io.h>

4. open <io.h>

5. abort <process.h>

6. abs <stdlib.h>

7. acos <math.h>

8. arc <graphics.h>

9. asin <math.h>

10. atan <math.h>

11. atan2 <math.h>

12. atof <ctype.h>

13. atoi <ctype.h>

14. atol <ctype.h>

15. bar <graphics.h>

16. bar3d <graphics.h>

17. cabs <math.h>

18. calloc <alloc.h>

19. ceil <math.h>

20. chdir <dir.h>

21. chmod <io.h>

22. circle <graphics.h>

23. cleardevive <graphics.h>

24. clearviewport <graphics.h>

25. close <io.h>

26. clreol <conio.h>

27. clrscr <conio.h>

28. coreleft <alloc.h>

29. cos <math.h>

30. cosh <math.h>

31. cprintf <conio.h>

32. creat <io.h>

33. cscanf <conio.h>

34. delay <dos.h>

35. delline <conio.h>

36. disable <dos.h>

37. drawpoly <graphics.h>
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38. ecvt <ctype.h>
39. ellipse <graphics.h>
40. enable <dos.h>

41. exit <process.h>
42. exp <math.h>
43. fabs <math.h>
44. fclose <stdio.h>
45. fcloseall <stdio.h>
46. fevt <ctype.h>
47. feof <stdio.h>
48. ferror <stdio.h>
49. fflush <stdio.h>
50. fflushall <stdio.h>
51. fgetc <stdio.h>
52. fgets <stdio.h>
53. fillpopy <graphics.h>
54. findfirst <dir.h>

55. findnext <dir.h>

56. floodfill <graphics.h>
57. floor <math.h>
58. fmode <math.h>
59. fopen <stdio.h>
60. FP_OFF <dos.h>

61. FP_SEG <dos.h>

62. fprintf <stdio.h>
63. fprintf <stdio.h>
64. fputc <stdio.h>
65. fputs <stdio.h>
66. fread <stdio.h>
67. free <alloc.h>
68. fscanf <stdio.h>
69. fseek <stdio.h>
70. fteel <stdio.h>
71. fwrite <stdio.h>
72. gevt <ctype.h>
73. geninterrupt <dos.h>

74. getbkcolor <graphics.h>
75. getc <stdio.h>
76. getch <conio.h>
77. getchar <stdio.h>
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78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95
96.

97.

98.

99.

100

101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.

getche
getcolor
getcwd
getdate
getimage
getlinesettings
getmaxcolor
getmaxx
getmaxy
getpalette
getpixel

gets
gettextinfo
gettime
gettime
getvect

getviewport

. getw

gotoxy
gotoxy
grapherrormsg
graphresult
. Imagesize
initgraph
nt86
nt86x
intdos
intdosx
intr
inxdigit
isalnum
isalpha
iscntrl
isdigit
isgraph
islower
isprint
ispunct
isspace

isupper
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<conio.h>
<graphics.h>
<dir.h>
<time.h>
<graphics.h>
<graphics.h>
<graphics.h>
<graphics.h>
<graphics.h>
<graphics.h>
<graphics.h>
<stdio.h>
<conio.h>
<dos.h>
<time.h>
<dos.h>
<graphics.h>
<stdio.h>
<conio.h>
<conio.h>
<graphics.h>
<graphics.h>
<graphics.h>
<graphics.h>
<dos.h>
<dos.h>
<dos.h>
<dos.h>
<dos.h>
<ctype.h>
<ctype.h>
<ctype.h>
<ctype.h>
<ctype.h>
<ctype.h>
<ctype.h>
<ctype.h>
<ctype.h>
<ctype.h>
<ctype.h>
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118. itoa <ctype.h>
119. kbhit <conio.h>
120. keep <dos.h>
121. labs <stdlib.h>
122. line <graphics.h>
123. linerel <graphics.h>
124. lineto <graphics.h>
125. log <math.h>
126. log10 <math.h>
127. Iseek <io.h>
128. 1toa <ctype.h>
129. malloc <alloc.h>
130. memccpy <memory.h> hoac <string.h>
131. memchr <memory.h> hodc <string.h>
132. memecmp <memory.h> hodc <string.h>
133. memcpy <memory.h> hodc <string.h>
134. memicmp <memory.h> hodc <string.h>
135. memset <memory.h> hodc <string.h>
136. MK _FP <dos.h>
137. mkdir <dir.h>
138. movedata <mem.h>
139. movedata <memory.h> hodc <string.h>
140. moveto <graphics.h>
141. nosound <dos.h>
142. open <io.h>
143. outtext <graphics.h>
144. outtextxy <graphics.h>
145. peek <dos.h>
146. peekb <dos.h>
147. perror <stdio.h>
148. pieslice <graphics.h>
149. poke <dos.h>
150. pokeb <dos.h>
151. pow <math.h>
152. printf <stdio.h>
153. putc <stdio.h>
154. putch <conio.h>
155. putchar <stdio.h>
156. putimage <graphics.h>
157. putpixel <graphics.h>
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158. puts <stdio.h>
159. putw <stdio.h>
160. rand <stdlib.h>
161. random <stdlib.h>
162. randomize <stdlib.h> va <time.h>
163. read <io.h>
164. realloc <alloc.h>
165. rectangle <graphics.h>
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. strcpy <string.h>
195. strespn <string.h>
196. strdup <string.h>
197. stricmp <string.h>
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198.
199.
200.
201.
202.
203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.
217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
227.
228.

strlen
strlwr
strncat
strncmp
strncpy
strnicmp
strnset
strpbrk
strrchr
strrev
strset
strspn
strstr
strupr
system
tan

tanh
textbackground
textcolor
textheight
textmode
textwidth
time
tolower
toupper
ultoa
unlink
wherex
wherey
window

write
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<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>
<ctype.h>
<ctype.h>
<stdio.h>
<conio.h>
<conio.h>
<conio.h>
<io.h>
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