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Bai 1 - TONG QUAN

Noi dung bai hoc
1. Gioi thiéu
11. Bai todn va viéc giai bai toan trén may tinh
1II. Cong cu lap trinh
1V. Bai tdp

I. Gidi thiéu

1. Muc dich, Yéu cau
Muc dich cia moén hoc 1a cung cap cho sinh vién nhiing kién thirc co ban vé k¥ thuat lap trinh
no6i chung va ky ning sit dung cong cu lap trinh C/C++ trong viée giai quyét bai toan bang
chuong trinh phin mém trén may tinh.
Két thiic mén hoc sinh vién duoc trang bi nhitng kién thirc vé:

- Cach thirc giai quyét mot bai toan trén mdy tinh;

- Cong cu, kiém thirc vé viéc thuat toan hoa bai toan;

- Ngon ngir lap trinh C/C++;

- Mot sb cAu tric dit liéu va giai thuat dién hinh.
Yéu cau d6i vé6i sinh vién
C6 hiéu biét co ban vé ciu triic may tinh;
C6 hiéu biét co ban vé h¢ diéu hanh;
Biét st dung cac phan mém hé thong trong viéc quan 1y tai nguyén, sao chép/copy dit
liu;
Biét sir dung cac phén mén ung dung nhu cong cu soan thdo van ban, truy cap
internet, web.
- Nghe gidng va lam bai tap.

2. N6i dung mén hoc
Xem chi tiét & muc luc.

3. Tai liéu hoc tap va tham khao

1. Ha Pai Duong, Nguyén Mau Uyén, Tap Bai giang Lap trinh co ban, HVKTQS 2010;

2. Tran Ptc Huyén, Phuong phép giai cac bai toan trong tin hoc, Nha xuat ban gido duc
1997;

3. Dao Thanh Tinh, Ha Pai Duong, Tin hoc dai cwong, Hoc vién KTQS, 2003;

4. P Xuan Loi, Cau trac dir lidu va giai thuat, NXB Giao duc, 1997,

5. Robert Sedgewick, Algorithns in C++, Addison-Wesley 1992;

6. Niklaus Wirth Ban dich cia Nguyén Qubc Cuong, Cdu tric dit liéu + Gidi thudt =
Chuwong trinh, , NXB KHKT, 2001;

7. Giéo trinh Tin Hoc Pai Cuong A, Nguyén Vin Linh, Khoa Cong Nghé Thong Tin, Dai
hoc Can Tho, 1991.

8. Giéo trinh 1y thuyét va bai tap ngon ngit C; Nguyén Pinh Té, Hoang Duc Hai, Nha xuat
ban Giao duc, 1999.

9. C - Tham khdo toan dién, Nguyén Can, Nha xuit ban Dong Nai, 1996.

10. Giap ty hoc Lap Trinh véi ngdn ngit C, V5 Van Vién, Nha xuit ban Pong Nai, 2002.

11. The C Programming Language, Brain W. Kernighan & Dennis Ritchie, Prentice Hall
Publisher, 1988.



Il. Bai toan va viéc giai bai toan trén may tinh

1. Phwong phap tong quat dé giai mot bai toan trén may tinh
pé giai mét bai toan trén may tinh can thuc hién cac bude sau:
1. Xac dinh bai toan;
Xac dinh cau trac dit liéu dé mo ta bai toan;
Xay dung thuat todn;
Soan thao van ban chuong trinh, kiém tra va hoan thién chuong trinh.

oD

2. Xac dinh bai toan
Khdi qudt vé bai todn
Trong qua trinh ton tai va phat trién, moi c4 nhan ludn phai giai quyét nhiéu bai toan dat ra trong

cude song. Co thé noi cudc sdng 1a mot chudi cac bai toan ma ta phai ddi dau dé giai quyét.
Theo nhiéu nha nghién ctru thi moi bai toan déu co thé dién dat theo mot so d6 chung nhu sau:

A=B (*)

trong do:

- Ala gia thiét, diéu kién ban dau, thong tin di cho, di biét;

- B lakét ludn, 12 muc tiéu can dat hodc cai phai tim, phai 1am ra khi két thiic bai toan;

= la suy luan, giai phap can xac dinh hodc chudi cac thao tac can thuc hién dé c6 duoc két

qua B tir cdi da co A.
Xac dinh bai toan
Theo so d6 trén thi viéc xac dinh bai toan c6 nghia 1a xac dinh A, B va néu c6 thé thi xac dinh
luén ca cac bude thuc hién dé “di” duge tir A dén B.
Bai todn trén mdy tinh
Tuong tu nhu (*), va

- A goi la dau vao (INPUT);

- B goi la dau ra (OUTPUT);

— la CHUONG TRINH MAY TINH cho két qua B v&i dau vao A.

Kho khan
Viéc xac dinh mot bai toan trén may tinh thuong gdp kho khan sau:
- Théng tin vé A, B thuong khong rd rang va khong day du;
- Thong bao vé diéu kién dit ra cho cach giai (=>) thuong khéng duoc néu ra mot cach
minh bach;
Vi du I: Hiy viét chuong trinh cho phép giai phuong trinh béc 2.
A =277, B=77?

Vidy 2: Gia sir nguoi A ¢ mot so tién X dem guri tlet kién, 1ai xudt thang la L% hoi rang sau T
thang thi A c6 bao nhiéu tién biét rang ctr 3 thang thi tién 13i duoc cong vao gbc.

Vi du 3: Bai toan 8 hiu - Hay tim cach dat 8 con hau trén mét ban c¢ vua sao cho khong c6 quan
hau nio c6 thé an quan hau khéc.

Vi du 4: Cho diy sb al, a2, ..., an hdy sip xep diy trén theo thir ty giam dan.

Vi du 5: Hay xay dung he thong quan 1y ho so va két qua hoc tap cua sinh vién.

A =777, B=77?

Nhdn xét quan trong
Vi¢c xac dinh bai toan 1a rat rat quan trong, n6 anh hudng téi cach thuc va chat lugng cua viéce
gidi quyét bai toan;



Mot bai toan cho du dugce dién dat chi tiét, r6 rang Vﬁn nén gia dinh 1a phan 16n thong tin
vé A, B 1a tiém an trong dau nguoi giai. Thong tin vé A hoic B thuong chi 1a biéu twong
goi nhé dén cic thong tin tiém an.

Budc dau tién dé xac dinh mot bai toan 1a phai phat biéu lai bai todn mot cach chinh xac
theo ngdn ngir cua riéng minh vi d6 chinh 1a cach tiép can bai toan, hiéu bai toan.

Budc tiép 1 tim hiéu thong tin Input A, Output B va cac mdi lién hé giira chung,

Nén xét mot vai truong hop cu thé dé thong qua d6 hiéu duoc ca bai toan , thiy ré dugc
cac thao tac phai lam. Thyec té cho thdy c6 nhirng bai toan trong tin hoc chi ¢ thé mo ta
dugc thong qua céc vi du (nhu: ).

3. Cau trac div liéu va Giai thuat

Cau truc dir liéu

Trong khoa hoc may tinh, cAu tric dir liéu 13 mot cach t6 chirc luu trit va truy cap dit
liéu trong may tinh sao cho no cé thé duoc sir dung moét cach hiéu qua (va phu thugc ca
vao cong cu 1ap trinh).

Vi du (trong C): Mang (Array), Con trd (P01nter) Xau ky tu (String), File, Stack, Queue
Thong thuong, mot cau truc dir liéu dugce chon can than s€ cho phép thuc hi¢n thuat toan
hiéu qua hon.

Viéc chon céu tric dir lidu thuong bat ddu tir chon mot ciu tric dir liéu triru tuong. Mot
cau trac dit liéu dugc thiét ké t6t cho phép thuc hién nhiéu phép toan, sir dung cang it tai
nguyén, thoi gian xir 1y va khong gian bd nhd cang tot.

Céc cau tric dir liéu dugc trién khai bang cach st dung cac kiéu dir liéu, cac tham chiéu
va cic phép toan trén d6 dugce cung cap béi mot ngdn ngit 14p trinh.

Thudt toan

Thudt toan , con goi la gidi thuat, la mot tap hop hiru han cua cac chi thi hay phuong
cach duogc dmh nghia rd rang cho viéc hoan tit mot sd sy viéc tir mot trang thai ban dau
cho trudc; khi cic chi thi ndy dugc ap dung triét dé thi s& din dén két qua sau cing nhu
da du doan.

Thuat toan 1a mot b cac qui tic hay qui trinh cu thé nham giai quyét mot van dé trong
mét s6 bude hitu han, hodc nhim cung cép mot két qua tor mot tap hop cua cac dir kién
dua vao.

Vidu I: Gia st co hai binh A va B dung hai loai chat 16ng khac nhau, A chira dung dich Da, B
chtra dung dich Db. Giai thuat dé d6i dung dich Da vao binh B va Db vao A la:

Yéu ciu phai c6 thém mot binh thir ba goi 1a binh C.
Budc 1: D6 dung dich Db vao binh C;
Budc 2: D6 dung dich Da vio binh B;
Budc 3: Db dung dich Db vao binh A

Vi du 2: Mot trong nhitng giai thuat tim udc chung 16n nhét cia hai sé a va b la:

Budc 1: Nhap vao hai s6 a va b.
Budce 2: So sanh 2 sd a,b chon sd nho nhét gan cho UCLN.
Budc 3: Néu hai sb a va b chia hét cho UCLN thi
Thyuc hién budc 5.
Budc 4: Giam UCLN mdt don vi va quay lai budc 3
Bude 5: In UCLN - Két thiic.

MGt thudt todn cé cdc tinh chit sau:

Tinh chinh xdc: & dam bao két qua tinh toan hay céc thao tac ma may tinh thuc hién
duoc la chinh xac.

Tinh ro rang: Thuat toan phai dugc thé hién béng cac cau 1énh minh bach; cac cau 1énh
duogc sap xép theo thur ty nhét dinh.



Tinh khach quan: Mot thuat toan du duoc viét boi nhiéu nguoi trén nhiéu may tinh van
phéi cho két qua nhu nhau.

Tinh phé dung: Thuat toan khong chi ap dung cho mdt bai toan nhat dinh ma c6 thé ap
dung cho mét 16p cac bai toan c6 du vao twong ty nhau.

Tinh két thiic: Thuét toan phai gém mot s6 hitu han cac bude tinh toan.

Trinh tw thwe hién cdc budc cua thudt todn
Giai thuat duogc thiet ké theo ba cau truc suy luan co ban sau day:

1.

2.

Tuin tu (Sequential): Cac cong viéc dugc thyc hién mot cach tuan tu, cong viéc nay ndi
tiép cong viéc kia.
CAu tric Iwa chon (Selection) : Lua chon mdt cong viéc dé thuc hién cin ctr vao mot
diéu kién nao do. C6 mot sb dang nhu sau:
- Chu tric 1: Néu < diéu kién> (dtng) thi thuc hién <céng viéc>
- Chu trac 2: Néu < diéu kién> (dung) thi thuc hién <cong viéc 1>, nguoc lai (diéu
kién sai) thi thuc hién <cong viéc 2>
- Céu triic 3: Truong hop < i> thyc hién <cong viée i>
Ciu triic 13p (Repeating): Thyc hién lip lai mot cong viéc khong hodc nhiéu lan cin cir
vao mot diéu kién nao d6. C6 hai dang nhu sau:
- Lap xac dinh: la loai 1ap ma khi viét chuong trinh, nguoi 1dp trinh da xac dinh
dugc cong viée s€ 1ap bao nhi€u lan.
- Lip khong x4c dinh: 14 loai 1ap ma khi viét chuong trinh nguoi 1ap trinh chua xac
dinh dugc cong viée s& 1ap bao nhiéu lan. S6 1an lap s& duge xac dinh khi chuong
trinh thire thi.

Biéu dién thudt gidi

Ngon ngir tw nhién: Ngon ngir tu nhién 1a ngon ngir ciia ching ta dang st dung, ching ta c6 thé
str dung ngdn ngit ty nhién dé mo ta giai thuat giéng nhu cac vi du & trén.

Vi du: Ta co giai thuat giai phuong trinh bac nhéat dang ax + b = 0 nhu sau:

Budc 1: Nhan gia tri cia cac tham sba, b

Budc 2: Xét gia trj ciia a xem c6 bang 0 hay khong?
Néu a=0 thi 1am budc 3, néu a khac khong thi lam buée 4.

Budc 3: (a bang 0) Néu b bang 0 thi ta két luan phuong trinh v6 s6 nghiém,
néu b khac 0 thi ta két luan phuong trinh v6 nghiém.

Budc 4: (a khac 0) Ta két luan phwong trinh c6 nghiém x=-b/a

Hinh dang (symbol) Hanh dong (Activity)

Dit liéu vao (Input)

Xir 1y (Process)

Dit liéu ra (Output)

Quyét dinh (Decision), sit dung diéu kién

[/
b
<>

Ludng xit Iy (Flow lines)

{ =

Go1 CT con. ham... (Procedure. Function...)

( Bat dau. két thic (Begin, End)

7N . :
[ ) biem ghép ndi1 (Connector)
-




Luu db thujt toan: Ngon ngit so do (lwu d0) 1a mot ngdn ngit ddc biét ding dé mo ta giai thuat
bang cac so do hinh khoi. Moi khoi qui dinh mot hanh dong nhu mo td ¢ hinh trén. Vi du: So

sanh 2 s.
( Bat dau )

' $52.S6b /”

. S6 a co bang

S6 b khéng?

< S6 a bang So ID <56 a khéng bang 569
|

1em

—cr—

( Keét thuc
Gia ma: (tiéng Anh: Pseudocode, xuit phat tir chit pseudo va code) 13 mot ban mé ta giai thuat
ngan gon va khong chinh thirc, trong d6 stt dung nhitng quy udc cé cau truc cua mdt s ngdn ngir
1ap trinh (thuong 1a Pascal) nhung thuong bo di nhitng chi tiét khong can thiét dé gitp hiéu ro
giai thuat hon.
Vi du: Thuat gidi phuong trinh bac 2

Vao: a,b,c

Ra: Két ludn vé nghiém
BEGIN
Delta: = b*b - 4*a*c;
If Delta=0 Then
Phuong trinh cé6 nghiém kép x=-b/ (2*a);

else
begin
if Delta<0 then
Phuong trinh V& nghiém
Else
Begin
Phuong trinh cé 2 nghiém
x1=(-b+sqgrt (Delte))/ (2*a)
x2=(-b+sqgrt (Delte) )/ (2*a)
end
end
END.

Mt s6 vi du khdc vé thudt todn va biéu dién thugt todn
VMulQmwddmmgmmdmmwhﬂmwdmﬂnﬁmhm&@mgmMMOmwﬂﬁyw
cau ngudi sir dung chuwong trinh nhip vao cac s hang cua téng (n); nhap vao diy cac sb hang a

cta téng. Sau d6, may tinh s& thuc hién viéc tinh tong cac sé a ndy va in két qua cua tong tmh
1
duoc.



Yéu cau: Tinh tong n sb S=a1+ atat...ta.

Chi tiét giai thuat duoc mo ta bang ngon ngit ty nhién nhur sau:

Budc 1:
Budc 2:
Budc 3:
Budc 4:
Budc 5:

Budc 6:

Budc 7:
Budc 8:

Nhap sb cac s6 hang n.

Cho S=0 (luu trit s6 0 trong S)

Cho i=1 (luu trit s6 1 trong i)

Kiém tra néu i<=n thi thyc hién budc 53, nguoc lai thuc hién budce 8.
Nhéap a

Cho S=S-1-ai (luu trir gid tr1 S + a trong S)

Tangilén 1 don vi va quay lai budc 4.
In S va két thuc chuong trinh.

Vi du 2: Viét chuong trinh cho phép nhdp vao 2 gia tri a, b mang ¥ nghia 1a cac hé sb a, b cua
phuong trinh bac nhat. Dua vao cac gia tri a, b d6 cho biét nghiém cua phuong trinh bac nhat ax
+ b =0. M0 ta giai thuat bang ngén nglr ty nhién:

Budc 1:
Budc 2:

Budc 3:

Nhép 2 sdavab
Né}l a = 0 thi thuc hién budc 3, ngugc lai thgc hién budc 4 )
Neéu b=0 thi thong bdo phuong trinh vo s6 nghiém va két thuc chuong trinh,

nguoc lai thong bao phurong trinh vé nghiém va két thuc chuong trinh.

Budc 4:

Théng bao nghiém cua phuwong trinh 13 —b/a va két thuc.

Vi du 3: Viét chuong trinh cho phép nhip vao 1 s n, sau do lan luot nhap vao n gia tri a,

LR Hay tim va in ra gia tri 16n nhat trong n so a,a,..,a. M0 ta giai thuat bang ngdn ngir
n n

tu nhién:

Budc 1:
Budc 2:

Budc 3:

Budc 4:
Budc 5:
Budc 6:

Budc 7:

Budc &:
Budc 9:

Nhiép s n
Nhap so thir nhat a
Gan max=a
Gén i=2
Neéu i<=n thi thyc hién budc 6, nguoc lai thuc hién budc 9
Nhép a
1

Néu max < a_thi gdn max=a.
1 1

Tang 1 [én mdt don vi va quay lai budc 5
In max - két thuc

Vi du 4: Viét chuong trinh cho phép nhdp vao 1 sb n, sau do lan luogt nhdp vao n gia tri a,

A, Sap theo thir tu tang dan mot day n so a,a,.a noi trén. Co rat nhiéu giai thuat dé giai
n n

quyét bai toan nay. Phan trinh bay dudi dy 1a mot phuong phap. i
Gia su ta da nhap vao may day n so a,a,..,a. Vié¢c sap x€p day so nay trai qua (n-1) lan:
n

Lan 1: So sanh phan tur dau tién véi tat ca cac phan tir drng sau phan tir dau tién. Néu co

phan tir

nao nho hon phan tir dau tién thi d6i chd phan tir diu tién v6i phan tir nhé hon

d6. Sau lan 1, ta duoc phan tir du tién 1 phan tir nho nhat.
Lan 2: So sanh phan tir thir 2 vé1 tat ca cac phan tr ding sau phan tu thor 2. Néu c6 phan

tr ndo nho hon phan tir thtr 2 thi d6i chd phan tir thi 2 v6i phan tir nhé hon d6. Sau 1an 2,
ta dugc phan tir dau tién va phan tur thir 2 1a dung vi tri ciia n6 khi sap xép.

Lan (n-1): So sanh phan tir thir (n-1) voi phan tir ding sau phan tir (n-1) 1 phan tir tha n.

Néu phan tir thir n nhé hon phan tir thir (n-1) thi d6i chd 2 phan tir nay. Sau lan thir (n-1),

ta duoc danh sach gdm n phan tir dwoc sap thi ty.
Mo ta giai thuat bang ngon ngir tu nhién:

Budc 1:
Budc 2:

Gén i=1
Gan j=i+1

- Budc 3: Néu i <=n-1 thi thuc hién budc 4, ngugc lai thuc hién budc 8



~ Bu6c 4: Néu j <=n thi thyc hién budc 5, nguoc lai thi thyc hién budc 7.
- Budc 5: Néu a > a_thi hoan doi a va a_cho nhau (néu khong thi thoi).
i ] 1 J
- Budc 6: Tang j 1én mot don vi va quay lai budc 4
- Budc 7: Tang i 1én mot don vi va quay lai bude 3
- Budc 8: In day so a,a,..,a - Két thuc.
n

Giai thuat + Cau tric dir liéu = Chuong trinh

Algorithms + Data Structures = Programs

Niklaus Emil Wirth

In 1975 he wrote the book "Algorithms + Data Structures =
Programs", which gained wide recognition and is still useful today.
Biography

Wirth was born in Winterthur, Switzerland, in 1934. In 1959 he earned
a degree in Electronics Engineering from the Swiss Federal Institute of
Technology Ziirich (ETH Ziirich). In 1960 he earned an M.Sc. from
Université Laval, Canada. Then in 1963 he was awarded a Ph.D.in EECS from the University of
California, Berkeley, supervised by the computer designer pioneer Harry Huskey.

From 1963 to 1967 he served as assistant professor of Computer Science at Stanford University
and again at the University of Zurich. Then in 1968 he became Professor of Informatics at ETH
Zirich, taking two one-year sabbaticals at Xerox PARC in California (1976-1977 and 1984—
1985). Wirth retired in 1999.

Programming languages

Wirth was the chief designer of the programming languages Euler, Algol W, Pascal, Modula,
Modula-2, Oberon, Oberon-2, and Oberon-07 . He was also a major part of the design and
implementation team for the Lilith and Oberon operating systems, and for the Lola digital
hardware design and simulation system. He received the ACM Turing Award for the
development of these languages and in 1994 he was inducted as a Fellow of the ACM. He
designed the simple programming language PL/0 to illustrate compiler design. It has formed the
basis for many university compiler design classes.

4. Chwong trinh
Dinh nghia

- Chuong trinh may tinh: 1a mot tdp hop nhimg cau 1énh duoc viét bang mot ngdn ngi 1ap
trinh theo mat trat tu x4c dinh nham tu dong thuc hién mot s6 nhiém vu hodc chirc nang
hodc giai quyét mot bai toan nao do.

- L& mot biéu hién cy thé ciia mot giai thuat trén mot ngon ngir 1ap trinh nao d6 cung véi
nhitng mé ta vé cau trac dir lidu mo ta dau vao, dau ra ciia bai toan can giai quyét.

Vi du 1: Chuong trinh giai phuong trinh bic 2 bang Pascal
Vi du 2: Chuong trinh giai phuong trinh bic 2 bang C

Tao ra chwong trinh may tinh bang cach nao???
lll. Céng cu lap trinh
1. Ngoén ngir lap trinh

Khdi niém

10



Ngon ngir 1ap trinh 14 mot ngon ngir ding dé viét chuong trinh cho may tinh. Ta c6 thé
chia ngon ngit lap trinh thanh cac loai sau: ngdn ngit may, hop ngit va ngdn ngit cap cao.
Ngon ngir may (machine language): La cac chi thi dudi dang nhi phan, can thiép truc tiép
vao trong cac mach dién t. Chuong trinh dugc viét bang ngdn ngit may thi co thé duoc
thyc hién ngay khong can _qua budc trung gian nao. Tuy nhién chuong trinh viét bang
ngdn ngit may dé sai sot, cong kénh va kho doc, khé hiéu vi toan nhu:ng consb0val.
Hop ngtr (assembly language): Bao gom tén cac cau 1énh va quy tac viét cac cAu lénh do.
Tén cac ciu lénh bao gom hai phan: phan mi 1énh (viét twa tiéng Anh) chi phép toan can
thuc hién va dia chi chtra toan hang ctia phép toan do. Vi du:

INPUT a ; Nhap gié tri cho a tir ban phim

LOAD a ; Poc gia tri a vao thanh ghi tdng A

PRINT a; Hién thi gia tri cia a ra man hinh.

INPUT b

ADD b; Cong gié tri cia thanh ghi tong A véi gia tri b

Trong cac 1énh trén thi INPUT, LOAD, PRINT, ADD la cac ma 1énh con a, b 1a

dia chi. Pé may thuc hién dwgc mot chuong trinh viét bang hop ngit thi chuong

trinh d6 phai dugc dich sang ngdon nglt may. Cong cu thuc hién viéc dich doé dugc

goi la Assembler.
Ngon ngir cap cao (High level language): Ra doi va phat trién nhim phan anh cach thirc
ngudi lap trinh nghi va lam. Rat gan véi ngdn ngir con nguoi (Anh ngir) nhung chinh xac
nhu ngoén ngir toan hoc. Cung voi sy phat trién cta cc thé hé mdy tinh, ngdn ngir lap
trinh cap cao ciing dugc phat trién rat da dang va phong phu, viéc 1ap trinh cho may tinh
vi thé ma ciing c¢6 nhiéu khuynh hudng khac nhau: lap trinh cau trac, lap trinh hudng dbi
tuong, l1ap trinh logic, lap trinh ham... Mt chuong trinh viét bang ngdn ngit cap cao dugc
goi la chuong trinh ngudn (source programs). Dé may tinh "hiéu" va thyc hién dugc cac
Iénh trong chuong trinh nguén thi phai ¢6 moét chwong trinh dich dé dich chuong trinh
ngudn (viét bang ngdn ngit cap cao) thanh dang chuong trinh c6 kha ning thuc thi.

Chwong trinh dich

Nhu trén da trinh bay, mudn chuyén tir r chuong trinh nguon sang chuong trinh dich phai
c6 chuong trinh dich. Thong thuong mdi mot ngén ngit cap cao déu co6 mot chwong trinh
dich riéng nhung chung quy lai thi c¢6 hai cach dich: thong dich va bién dich.

Thong dich (interpreter): La cach dich trng Iénh mdt, dich téi dau thuc hién toi do.
Chang han ngén ngit LISP sir dung trinh thong dich.

Bién dich (compiler): Dich toan by chuong trinh ngudn thanh chuong trinh dich rdi sau
do6 maoi thue hién. Cac ngon nglr sir dung trinh bién dich nhu Pascal, C...

Gitra thong dich va bién dich c6 khac nhau & ché: Do thong dich 1a vira dich vura thuc thi
chuong trinh con bién dich la dich xong toan bd chuong trinh roi méi thuc thi nén
chuong trinh viét bang ngdn ngit bién dich thuc hién nhanh hon chwong trinh viét bang
ngon ngit thong dich.

Mot sb ngon ngir sir dung két hop giita thong dich va bién dich chang han nhu Java.
Chuong trinh nguén cua Java dugc bién dich tao thanh mdt chuong trinh ddi tuong (mat
dang mi trung gian) va khi thuc hién thi tmg lénh trong chuong trinh ddi tuong duoc
thong dich thanh ma may.

2. Cong cu lap trinh

Trudc nhitng nim 1990 ngudi ta cho rang ngdn ngir 1ap trinh quyét dinh két qua lap trinh.
Chang han, trong mot tinh huéng cu thé nao d6, chuong trinh viét bang C++ thi tét hon
Pascal, viét bang Pascal thi tot hon Fortran... Khi cic cong cu lap trinh con thd so va cac
yéu cdu phan mém chua cao thi nhin dinh nay 13 khé chinh x4c.
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Sau d6 ngudi ta cho rang cong nghé 1ap trinh méi anh huéng 16n nhat dén san pham cubi
cung, su thong tri trong thap ky 90 cua 1ap trinh hudng ddi twong va RAD (viét tat cua
Rapid Application Development nghia 1a Cong cu phat trién (mg dung nhanh, thuong goi
1a 1ap trinh tryc quan hay Visual Programming) dé cho thiy tu duy cta nguoi lap trinh b
anh huong boi nén tang phat trién phan mém.
Khong ai phé phan Delphi - phién ban phat trién tir ngdn ngir Pascal 13 kém hon Java hay
Visual C++. Tuy méi c¢6 1/20 thoi gian cta thé ky 21 tréi qua nhung tir dau thé ky dén
nay Cong ngh¢ thong tin dé c6 nhirng budc phat trién manh mé trong d6 c6 Cong nghé
phan mém. Nhu cau su dung phan meém va yéu cau d6i voi phan mém dot nhién ting vot
khién nhiéu nha phat trién phan mém phai xem lai cach lam viéc ciia minh. D6 chinh 1a
co s& cho su phat trién rong rai trén toan thé giéi ciia nganh Cong nghiép phan mém hién
nay.
Nguoi ta khong chi quan tam dén cong nghé lap trinh ma con quan tim dén quy trinh
phét trién phan mém.
Céc cong ty bit dau chuan hoa va dua ra quy trinh céng nghé phin mém ciia minh - & d6
viéc lya chon bd cong cu lap trinh ¢o vai tro rat quan trong. Cac bo cong cu lap trinh hién
nay c6 xu huéng thdng nhat va twong tic v6i nhau chit chd. Y tuwéng ndy di timg xuat
hién trong thap ky trudc, tiéu biu nhu CORBA cia Sun hay Delphi - C++ Builder
Project Union cua Borland, tuy nhién khi d6 chiing chua dugc wa chudng.
Khi Visual Studio.NET ctia Microsoft ra doi nim 2002, ngudi ta nhan thay rang cac cong
cu 1ap trinh nén di v6i nhau thanh “b6”. Dén thoi diém hién nay giai phap vé cong cu lap
trinh cua cac nha phat trién luén duoc nhic dén nhu “bg cong cu”
Hién nay c6 rat nhleu ng6n ngir 1ap trinh (NNLT) va rat nhiéu cong cuy lap trinh (CCLT).
Mot CCLT c6 thé gin lién v6i mot NNLT hoidc khong - day 1a didu ma mot s it ngudi
khong c6 kinh nghiém khong hé biét. Ta c6 thé phan loai:
o Theo NNLT: Dong C c6 Visual C++, C++ Builder... Dong Pascal c6 Borland
Pascal, Delphi...
o Theo pham vi sir dung: Dong lap trinh hé thdng c6 Microsoft Assembly, Borland
C... Dong lap trinh truc quan c6 Visual Basic, Jbuilder... Dong lap trinh mang c6
Java, ASP, PHP...
o Theo phong cach lap trinh: Dong c6 dién c6 Pascal, Fortran... Dong huéng ddi
tugng c6 C++, SmallTalk, Java...
Cong cu thuong dung:

o Microsoft Visual Studio 2005, Microsoft Visual Studio 2008: C++, C##,
VisualBasic, ASPX...

o Java;
o PHP;

o Pascal, Turbo C, Dev - C++
Chtrc nang cta cong cu lap trinh:
1. Biéu dién chuong trinh bang mot ngdn ngit 14p trinh nao d6
2. Giao di¢n tich hop (IDE - Itergrated Developments Environment) cho phép soan
thdo van ban chuong trinh, kiém 13i, thir nghiém;
3. Bién dich thanh chuong trinh dgc lap trén may tinh.

3. Cong cu lap trinh Dev-C++

Dev-C++ la mét cong cu laflp trinh voi giao dién tich hop cho phép lam viéc trén
Windows, cho phép lap trinh bang C/C++;

12



Duy 4n phat trién Dev-C++ duoc luu trit trén SourceForge. Dev-C++ nguyén dugc phat
trién béi mot 1ap trinh vién co tén 1a Colin Laplace va chi chay trén hé diéu hanh
Microsoft Windows. q ‘
Bloodshed Dev-C++ 1a mot Moi1 truong Phat trién Tich hop (IDE) c¢6 ho trg day du tinh
niang cho ngdn ngit 1ap trinh C/C++. N6 st dung trinh MinGW cia GCC (B9 trinh dich
GNU) lam trinh bién dich. Dev-C++ ciing ¢6 thé dugc ding két hop véi Cygwin hay bét
ky trinh dich nén tding GCC nao khac. )

Chuong trinh cho nguoi dung c6 cdm nhan hoi giong v6i hinh thirc cua chuong trinh
Microsoft Visual Studio vén dugc sir dung rong rai hon. Dev-C++ c6 mot dac diém
phu do la n6 s dung DevPaks, 1a mot phan gdm cac gbi mé rong so v6i moi trudng tiéu
chuin, bao gdm cac thu vién, mau, va cic tién ich dugc dua thém vao. DevPaks thucmg
c6, nhung khong nhit dinh, tién ich GUI (giao dién nguoi ding dd hoa), bao gém cac
cong cu phd bién nhu GTK+, wxWidgets, va FLTK. C6 nhitng DevPaks c6 chira cdc
thu vién v6i tham chi nhi€u ham chirc nang cao hon.

Dev-C++ néi chung 1a mdt chuong trinh chi chay trén Windows. Tuy nhién cling c¢6
mot phién ban cho Linux, nhung van trong giai doan alpha va chua dugc cap nhat
trong vong hon 6 nam qua.

MGt s6 giao dién
Giao dién chinh
™ Dev-C++ 4.9.9.2 [i=0E3)

File Edit Search WYiew Project Execute Debug Tools CVS Window Help

g OnEsE &8 ~~]BEE8
SB SEQ/ ? ‘ DNew I:\Ilnsert ﬁToggIe [!]Goko

l

Project |Classes] Debugl hello.cpp |

K| B

#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

int waini()

{ int a,b;

system("cls™)

printf ("Nhap vao & va B:");

scanf ("s5d 3d", &a, &h) ;

printf ("Tong %d va 3d la 3d \n",a,b,ath):;
printf ("Nhan phim bat ky de ket thuc!");
getchi);

return 0O;

”5 Compiler] % Flesoulces] dﬂ] Compile Log] Q/ Debugl @ Find Results

15:1

|Insert 15 Lines in file

IV. Tém tat néi dung bai hoc

L. Giéi thiéu
1. Muc dich, Yéu cau
2. No6i dung mén hoc
3. Tai liéu hoc tap va tham khao
4. Hinh thtrc danh gia két qua mén hoc
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5. Tong quan vé may tinh
II. Bai toan va viéc giai bai toan trén may tinh
1. Xac dinh bai toan
2. Céu trac dit ligu va Giai thuat
3. Chuong trinh
III. Coéng cu lap trinh
1. Ngon ngtr 1ap trinh
2. Cong cu lap trinh
3. Cong cy l1ap trinh Dev-C++

V. Bai tap

1. Biéu dién thuit toan giai cac bai toan sau bang so dd khéi va gia ma:
a. Giai phuong trinh bac 2;
b. Giai hé phuong trinh bac nhat;
c. Tinh s6 ngay cia mot thaing mot nim nao do;
d. Thuét toan tim udc s6 chung 16n nhat;

2. Cai dat, lam quen voi giao dién Dev-C++

3. Tim hiéu nhitng bai toan thuc t&, mé ta thuat toan dé giai quyét van dé do.
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Bai 2 - NGON NG’ LAP TRINH C/C++

Noi dung bai hoc

1. Gioi thiéu

I1. Mgt 56 khdi niém co ban

. Cdu triic chwong trinh don gian trong C
IV. Nhdp/Xudt di liéu

V. Bai tap

I. Giéi thiéu

C 1a ngdn ngir 14p trinh cip cao, duge sir dung rit phd bién dé 1ap trinh hé thong cing véi
Assembler va phat trién cac tmg dung.

Vao nhirng nam cudi thap ky 60 dau thap ky 70 cua thé ky XX, Dennish Ritchie (1am
viéc tai phong thi nghiém Bell) di phét trién ngon ngit lap trinh C dya trén ngén ngir
BCPL (do Martin Richards dua ra vao nam 1967) va ngén ngir B (do Ken Thompson
phat trién tir ngdn ngir BCPL vao nim 1970 khi viét hé diéu hanh UNIX dau tién trén
may PDP-7) va dugc cai dit 1an dau tién trén hé diéu hanh UNIX cua may DEC PDP-11.

Nim 1978, Dennish Ritchie va B.W Kernighan da cho xuat ban quyén “Ngbn ngir lap
trinh C” va dugc phd bién rong rii dén nay.

Luc ban dau, C dugc thiét ké nham 1ap trinh trong méi truong cta hé diéu hanh Unix
nham muc dich hd tro cho cac cong viée 1ap trinh phtrc tap. Nhung vé sau, voi nhitng nhu
cau phat trién ngay mét ting cua cong viéc lap trinh, C dd vuot qua khudn khd cia phong
thi nghiém Bell va nhanh chéng hoi nhap vao thé giéi lap trinh dé roi cac cong ty lap
trinh sr dung mot cach rong rdi. Sau d6, cac cong ty san xuat phan mém lan luot dua ra
cac phién ban hd trg cho viéc lap trinh bang ngdn ngit C va chuan ANSI C ciing duoc
khai sinh tir do.

Ngon ngir 1ap trinh C 1a mét ngén ngir 1ap trinh hé théng rat manh va rat “mém déo”, co
mot thu vién gdm rat nhiéu cac ham (function) da dugc tao san. Nguoi 1ap trinh co the
tan dung cac ham nay dé g1a1 quyét cac bai toan ma khong can phai tao mol Hon thé nita,

ngon ngit C hd trg rat nhiéu phép toan nén phu hop cho viée giai quyét cac bai toan ky
thuat c6 nhiéu cong thirc phirc tap. Ngoai ra, C ciing cho phép nguoi lap trinh ty dinh
nghia thém céc kiéu dit liéu triru twong khac. Tuy nhién, diéu ma ngudi méi vira hoc 1ap
trinh C thudng gip “ric rdi” 1a “hoi kho hiéu” do sy “mém déo” cia C. Du vy, C duoc
phé bién kha rong rai va da tré thanh mot cong cu lap trinh kha manh, duoc st dung nhu
1a mot ngdn ngit 1ap trinh chu yéu trong viéc xay dung nhirng phdn mém hién nay

Ngon ngir C ¢6 nhitng dic diém co ban sau:

o Tinh ¢ dong (compact): C chi c6 32 tir khoa chuan va 40 toan tir chuan, nhung
hau hét déu duoc biéu dién bang nhirng chudi ky ty ngin gon.

o Tinh cu trac (structured): C c6 mot tdp hop nhitng chi thi caa 14p trinh nhu cau
tr@c lya chon, 1ap... Tir d6 cac chuong trinh viét béng C duoc td chire 10 rang, dé
hiéu.

o Tinh twong thich (compatible): C c6 b tién xtr 1y va mot thu vién chuan vo cing
phong pht nén khi chuyén tir may tinh ndy sang may tinh khac cic chuong trinh
viét bang C van hoan toan twong thich.

o Tinh linh dong (flexible): C 1 mot ngdn ngir rit uyén chuyén va ca phap, chip
nhan nhiéu cach thé hién, c6 thé thu gon kich thudc cua cac ma 1énh lIam chuong
trinh chay nhanh hon.

o Bién dich (compile): C cho phép bién dich nhiéu tap tin chuong trinh riéng ré
thanh cic tap tin doi twong (object) va lién két (link) cac ddi twrong d6 lai véi nhau
thanh mot chuong trinh c6 thé thue thi duoc (executable) théng nhat.
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Il. M6t sé khéi niém co ban

1. B ky tw
Bo chit viét trong ngon ngit C bao gdm nhitng ky tw, ky hiéu sau: (phan biét chir in hoa va in
thuong)
26 chir cai latinh 16n A,B,C...Z;

- 26 chir cai latinh nho a,b,c ...z. ;

— 10 chir sb thap phan 0,1,2...9. ;

- Cacky hiéu toan hoc: +, -, *, /, =, <,>, (,)

- Cackyhiéudachiét: .. ,;""' @#S$!'~[1{}...;

- DAu cach hay khoang tréng.

2. Tr khéa

Tu khoa 1a céac tir danh riéng (reserved words) ciia C voi muc dich da dugc xac dinh trudce. Vi
du:

- Tirkhoéa int ding dé khai bao bién hodc ham véi kiéu dir liéu s6 nguyén;

- Tu khoa if dung dé xay dung cau 1énh cau triic chon;

- Tu khoa for dung dé xay dung cau 1¢nh cau truc lap.
Danh sach cac tir khoa:

asm const else for interrupt | return sizeof void
break continue | enum goto long short switch volatile
case default extern huge near static typedef while
cdecl do far if pascal struct union

char double float int register signed unsigned

@ Cac tir khoa phai viét bang chir thiwrong

Luu y: khong dugc dung tir khoa vao muc dich khac, hoac dat t€n mot ddi tuong nao do (bién,
hang, tén ham ...) trung véi1 tu khoa. Cac tir khoa cua Turbo C 3.0 bao gom:

3. Kiéu di» lieu
Céc kiéu dit lidu so cdp chuin trong C c6 thé duwoc chia lam 2 dang : kiéu sd nguyén, kiéu sd
thue.

Kiéu sé nguyén
Kiéu so nguyén 1a kiéu dit liéu dung dé luu cac gia tri nguyén hay con goi la kleu dém dugc.
Kiéu s nguyén trong C duoc chia thanh cac kiéu dit liéu con, mdi kiéu c6 mot mién gia tri khac
%hiaéllll' s0 nguyén 1 byte (8 bits): Kiéu s nguyén mot byte gom c6 2 kiéu sau:

STT | Kiéu dir liéu Mién gia tri (Domain)

1 unsigned char | Tir 0 dén 255 (twong dwong 256 ky tu trong bang ma ASCII)

2 char Tur -128 dén 127

Kiéu unsigned char: luu cac s nguyén duong tir 0 dén 255.
— Pé khai bao mdt bién 1a kiéu ky tu thi ta khai bao bién kiéu unsigned char. Mdi s trong mién
gia tri cia kiéu unsigned char trong irng v&i mot ky tu trong bang ma ASCII .

Kiéu char: luu cac so nguyén tir -128 dén 127. Kiéu char sir dung bit trai nhé'lt dé 1am bit dau.

= Néu gan gid tri > 127 cho bién kiéu char thi gia tri cua b1en ndy c6 thé 1a s am (?).

Kiéu s6 nguyén 2 bytes (16 bits): Kiéu sb nguyén 2 bytes gdm c6 4 kiéu sau:

STT Kiéu dir liéu Mién gia tri (Domain)
1 enum Tl -32,768 dén 32,767
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2 unsigned int Tir 0 dén 65,535
3 Short int T -32,768 dén 32,767

4 int Tur -32,768 dén 32,767
Kiéu enum, short int, int : Luu cac s6 nguyén tir -32768 dén 32767. Str dung bit bén trai nhat
dé lam bit dau.

— Néu gan gi trj >32767 cho bién c6 1 trong 3 kiéu trén thi gid tri cta bién ny c6 thé 1a s6 am.

Kiéu uns1gned int: Kiéu unsigned int Iuu cac s6 nguyén duong tir 0 dén 655 35.

Kleu i} nguyen 4 byte (32 bits): Kiéu sé nguyén 4 bytes hay con goi la s nguyén dai (long)
gdm c6 2 kiéu sau:

STT | Kiéu dir liéu Mién gia tri (Domain)
1 unsigned long | T 0 dén 4,294,967,295
2 long Tir -2,147,483,648 dén 2,147,483,647

Kiéu long : Luu cic s6 nguyén tir -2147483658 dén 2147483647. St dung bit bén trai nhit dé
lam bit dau.

= Néu gan gia tri >2147483647 cho bién c6 kiéu long thi gia tri ctia bién ndy c6 thé 1a s6 am.
Kiéu unsigned long: Kiéu unsigned long Iuu cic sd nguyén duong tir 0 dén 4294967295

Kiéu so thuc

Kiéu so6 thyc dung dé luu cac so thuc hay cac s6 c6 dau cham thap phan gom c6 3 ki€u sau:

STT | Kiéu dir liéu | Kich thwéc (Size) Mién gia tri (Domain)

1 float 4 bytes T 3.4 * 107 dén 3.4 * 10

2 double 8 bytes T 1.7 * 10°%® dén 1.7 * 10°®
long double | 10 bytes Tir 3.4 *107* dén 1.1 *10%*

Mdi kiéu sb thuc & trén déu co6 mién gia tri va do chinh xac (s6 s6 1¢) khac nhau. Tuy vao nhu
cau s dung ma ta co thé khai bao bién thugc 1 trong 3 kiéu trén.
Ngoai ra ta con c6 kiéu dit lidu void, kiéu ndy mang ¥ nghia 1a kiéu rdng khong chira gia tri gi
ca.
4. Tén, Bién, hang
Tén
Tén hay con goi & danh biéu (identifier) dugc ding dé dat cho chuong trinh, hing, kiéu, bién,
chuong trinh con... Tén ¢ hai loai la tén chuén va tén do nguoi lép trinh dat.
- Tén chuén 1a tén do C dat san nhu tén kiéu: int, char, float,...; ttn ham: sin, cos...
- Tén do nguoi lap trinh ty dat dé dung trong chuong trinh cua mmh
Str dung bo chir cai, chit s6 va ddu gach dudi () dé dit tén, nhung phai tuan thu quy tic:
- Bitdau bang mét chit cai hodc dau gach dudi;
- Khéng c6 khoang trong & giita tén;
- Khong dugce trung voi tr khoa;
- Do dai t6i da cia tén 1a khong gi6i han, tuy nhién chi c6 31 ky tu dau tién 1a c6 y nghia;
- Khéng cAm viéc dat tén trung v6i tén chudn nhung khi d6 ¥ nghia cta tén chuan khong
con gia tri nira.
Vi du: tén do nguoi 1ap trinh dat:
Chieu dai, ChieuRong, Chu_Vi, Dien Tich
Tén khong hogp 1€: Do Dai, 12A2,...
Bién
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Bién 1a mot dai lugng dugc nguoi lap trinh dinh nghia va dugc dat tén thong qua viéc khai bao
bién. Bién dung dé chira dit liéu trong qua trinh thyc hién chwong trinh va gia tri ciia bién c6 thé
bi thay doi trong qué trinh nay. Mdi bién phai thudc vé mot kiéu dir liéu xac dinh va c6 mién gia
tri thudc kiéu do.
C1 phap khai bao bién:
<Kiéu dit liéu> Danh sach cac tén bién cach nhau boi diu phay;

Vi du:

int a, b, c; /*Ba bién a, b,c cé6 kiéu int*/

long int chu vi; /*Bién chu vi cé kiéu long*/

float nua chu vi; /*Bién nua chu vi cé kiéu float*/

double dien tich; /*Bién dien tich c6 kiéu double*/
Luu ¥: Dé két thuc 1 1énh phai c6 diu cham phay (;) & cubi 1énh.
Vi tri khai b4o bién trong C
Trong ngdn ngir 14p trinh C, ta phai khai bao bién dting vi tri. Néu khai bao (dat cac bién) khong
dung vi tri s& dan dén nhimng sai sot ngoai ¥ mubén ma nguoi lap trinh khong luong trudce (hiéu
g 1&). Chiing ta c6 2 cach dit vi tri ciia bién nhu sau:

- Khai bao bién ngoai: Cac bién nay duoc dit bén ngoai tit ca cac ham va né c6 tac dung
hay anh huéng dén toan bd chwong trinh (con goi 13 bién toan cuc), vi du :

int 1i; /*Bien ben ngoai */

float pi; /*Bien ben ngoai*/

int main ()

{ ..}

- Khai bao bién trong: Cac bién dugc dit ¢ bén trong ham, chuong trinh chinh hay mot
khoi Iénh. Cac bién nay chi ¢6 tac dung hay anh huong dén ham, chuong trinh hay khoi
1énh chira n6. Khi khai bao bién, phai dat cac bién nay & dau cta khoi 1€nh, trudc cac
1énh gan, ...

Vidu I:
#include <stdio.h>
#include <conio.h>
int bienngoai; /*khai bao bien ngoai*/
int main ()
{
int j,i; /*khai bao bien ben trong chuong trinh chinh*/
i=1; j=2;
bienngoai=3;
printf ("\n Gia tri cua i la %d",1i);
*3d 1la sb nguyén, sé& biét sau */
printf ("\n Gia tri cua J la %d4d",7J):;
printf ("\n Gia tri cua bienngoai la %d",bienngoai) ;
getch () ;
return O;
}
Vidu 2:
#include <stdio.h>
#include<conio.h>
int main ()
{

int i, j; /*Bien ben trong*/
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i=4; J=5;
printf ("\n Gia tri cua i la %d",i);
printf ("\n Gia tri cua j la %d",Jj);
if (3>1)
{
int hieu=j-i; /*Bien ben trong */

printf ("\n Hieu so cua J tru i la %d",hieu);

int hieu=i-j ; /*Bien ben trong*/
printf ("\n Gia tri cua 1 tru J la %d",hieu);
}
getch();
return O;
}
Hiing
La dai luong khong ddi trong sudt qua trinh thuc thi cua chuong trinh.
Cu phap:
const <Kiéu dir liéu> <Tén hang> = Gia_tri;
Vi du:
const int heso=10;
Ilﬁngséthuc
S4 thue bao g@)m cac gia tri kiéu float, double, long double dugc thé hién theo 2 cach sau:
- Cach 1: Su dung cach viét thong thuong ma chang ta da sir dung trong cac mon
Toan, Ly, ...Diéu can luu y 1a st dung dau thap phan la dau cham (.);
Vi du: 123.34 -223.333 3.00 -56.0
- Céch 2: Stir dung cégh viét theo s& mil hay s6 khoa hoc. Mot s6 thuc dugc tach lam
2 phan, cach nhau bang ky tu e hay E
= Phin gia tri: 1 mot sé nguyén hay sé thuc duoc viét theo cach 1.
= Phin mii: 13 mot s6 nguyén
Gid tri ctia sO thuc 1a: Phan gid tri nhan véi 10 mil phan mil.
Vi du: 1234.56¢-3 = 1.23456 (1a s6 1234.56 * 107)
-123.45E4 = -1234500 ( 1a -123.45 *10%
Hang s6 nguyén
S6 nguyén gdm céac kiéu int (2 bytes) , long (4 bytes) dugc thé hién theo nhitng cach sau :
~ Hang sd nguyén 2 bytes (int) hé thap phén: La kiéu §6 ma ching ta s dung thong
thuong, hé thap phan st dung céc ky so6 tir 0 dén 9 d€ bi€u dién mdt gia tri nguyén.
Vi du: 123, -242
- Hang s0 nguyén 2 byte (int) h¢ bat phan: La ki€u sd nguyén sir dung 8 ky s tir 0
dén 7 dé bi€u di€n mot sO nguyén.
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Céch biéu dién: 0<cac ky s tir 0 dén 7>
Vidu : 0345, -020 (s6 345, -20 trong hé bat phan)

~ Hang sé nguyén 2 byte (int) hé thap luc phén: La kiéu so nguyén st dung 10 ky s
tr 0 #én9 va 6 ky tr A, B, C, D, E ,F dé biéu dién mot sd nguyén.

Céch biéu dién: 0x<cac ky s6 tir 0 dén 9 va 6 ky tu tir A dén F>

— Hang s6 nguyén 4 byte (long): S6 long (s6 nguyén dai) duoc bleu dién nhu so int
trong h¢ thap phan va kem theo ky tu I hodc L. M6t s6 nguyén nam ngoai mién gia
trj ctia sb int ( 2 bytes) 1a s6 long ( 4 bytes).

Vi du: 453451 hay 453451 hay 45345

~ Cac hang s6 con lai: Viét nhu cach viét thong thuong (khong c6 du phan cach
gitra 3 s0)

Hing ky tw

Hang ky tu 1a mot ky tu riéng biét duoc viét trong cap dau nhay don (). Mdi mot ky tu
tuong ung véi mot gia tri trong bang ma ASCIL Hang ky tu cling dugc xem nhu tri s
nguyén.

Vi du: GaD, ‘A’, GO’, 69,

Chung ta co thé thuc hién cac phép toan sb hoc trén 2 ky tu (thuc chét 1a thuc hién phép
todn trén gia tri ASCII cta ching)

Hang chudi ky tw

Hang chudi ky ty 1a mot chudi hay mot xau ky tu duoc dit trong cip diu nhay kép (). Vi
du: “Ngon ngu lap trinh C”, “Khoa CNTT-HVKTQS”.

Luuy:

- M0t chuoi khong c6 ndi dung * duge goi la chudi rong;

- Khi luu tr&r trong bd nhd, mot chudi duoc két thuc bang ky tw NULL (\0’: ma
Ascii la 0); N ,

- Deé bicu dién ky ty dac biét bén trong chuoi ta phai thém dau \ phia trudc. Vi du:
“Im a student” phai viét “I\’'m a student”; “Day la ky tu “dac biet” phai viét
“Day la ky tu \”dac biet\”*.

5. Biéu thire
Biéu thirc 1a mét su két hop gilta cac toan tu (operator) va cac toan hang (operand) theo

daung mot trat tu nhat dinh. Mdi toan hang c6 thé 13 mot hing, mot bién hoic mot biéu
thire khéc.

Trong trudng hop, biéu thirc ¢ nhiéu toan tir, ta dung cip ddu ngodc don () dé chi dinh
toan tir nao duogc thuc hién trudce.
Vi du: Biéu thirc nghiém cua phuong trinh bac hai:
(-b + sqrt(Delta))/(2*a)

Trong d6 2 1a hdng; a, b, Delta 1a bién.
Cdc todn tir s6 hoc
Trong ngon ngt C, céc toan tr +, -, *, / lam viéc tuong tu nhu khi chiing 1am vi¢c trong
cac ngon ngir khac. Ta c6 thé ap dung chiing cho da s6 kiéu dir liéu c6 san dugc cho phép
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boi C. Khi ta ap dung phép / cho mét sd nguyén hay mot ky tu, bt ky phan du ndo ciing
bi cat bd. Chang han, 5/2 bang 2 trong phép chia nguyén.

Toan tir Y nghia
+ Cong
- Tru
* Nhan
/ Chia

% Chia 1y phan du

-- Giam 1 don vi

++ Tang 1 don vi

Tang va gidm (++ & --)

Toén tir ++ thém 1 vao todn hang ctia n6 va — trir bét 1. Noi cach khac:
=x + | giéng nhu ++x
x =x — 1 gibng nhu x—
Ca 2 toan tir tang va giam déu co thé tién t6 (dit trudc) hay hau td (dit sau) toan hang. Vi
du: x =x + 1 ¢6 thé viét x++ (hay ++x)
Tuy nhién giira tién t6 va hau t6 c6 sy khac biét khi sir dung trong 1 biéu thirc. Khi 1 toan
tur ting hay giam dung trude toan hang cta no, C thyc hién viée tang hay giam trudce khi

lay gi4 tri dung trong biéu thirc. Néu toan tir di sau toan hang, C ldy gid tri toan hang
trudc khi tang hay giam nd.

Toéom lai:
x=10
y=++x//y=11
Tuy nhién:
x=10
y=xt+//y=10

Thtr tu vu ti€én cua cac toan tir sO hoc: ++ -- sau do 1a * / % ro1 mdoi dén + -

Cac todan tir quan hé va cdc todn tir Logic

Y tuong chinh cua todn tir quan h¢ va toan tir Logic 1a ding hodc sai. Trong C moi gia tri
khac 0 duogc goi 1a diing, con sai la 0. Cac bi€u thurc sir dung cac toan tir quan hé va Logic
tra vé 0 ncu sai va trd vé 1 néu dung.

Toan tir Y nghia

Cac toan tir quan hé

> L6n hon

>= L6n hon hodc bing
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< Nho hon
<= Nhoé hon hoic bang
== Bﬁng
I= Khac
Cac toan tir Logic
&& | AND
I OR
! NOT
Bang chan tri cho céc toan tir Logic:
Pl q|p&&q pllg | 'p
00 0 0 |1
01 0 1 |1
110 0 1 10
1)1 1 1 |0

Céc toan tir quan hé va Logic déu c6 dd uu tién thdp hon céac toan tir s hoc. Do d6 mot
bi¢u thirc nhu: 10 > 1+ 12 s& dugc xem 1a 10 > (1 + 12) va két qua 1a sai (0).

Ta c6 thé két hop vai toan tir lai v&i nhau thanh biéu thirc nhu sau:
10>58&!(10<9)||3<=4 Két qua 1a dung
Thtr tu vu ti€n cua cac toan tir quan hé la Logic

Cao nhit: !

Thap nhat: ||

Cdc toan tir Bitwise

Céc toan tir Bitwise y noi dén kiém tra, gan hay su thay doi cac Bit that sy trong 1 Byte
cua Word, ma trong C chuan la cac ki€u dir li€u va bién char, int. Ta khong thé st dung
cac toan tir Bitwise vdi1 dir li€u thudc cac ki€u float, double, long double, void hay cac

kiéu phuc tap khac.

Toan tir

Y nghia

AND

OR

XOR

NOT
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>> Dich phai

<< Dich trai

Béang chan tri cua todn tir * (XOR)

—_— - o | o |T
— o= | O |
S| == | O

Toan tw ? cung voi :
C c6 mot toan tir rat manh va thich hop dé thay thé cho cac cau lénh cua If-Then-Else. Ch
phép cua viéc str dung toan tir ? 1a:
E1 ?E2 : E3
Trong d6 E1, E2, E3 1a cac biéu thirc.
Y nghia: Trude tién E1 duoc udc lugng, néu ding E2 duoc udce lugng va né tré thanh gia
tri cua biéu thirc; néu E1 sai, E3 duoc udc lugng va trd thanh gia tri cua biéu thic.
Vi du:
X =10
Y =X >9 2 100 : 200
Thi Y duogc gan gié tri 100, néu X nhé hon 9 thi Y s€ nhan gié tri 1a 200. Poan ma
nay tuong duong cau truc if nhu sau:
X =10
if (X < 9) Yy =100
else Y = 200
Todn tir con tré & va *
Mot con tré 1a dia chi trong bd nhd cua mot bién. Mot bién con tré 13 mot bién duogc khai
bao riéng dé chira mot con tré d€n mot do1 tuong cua ki€u da chi ra nd. Ta s€ tim hiéu k§
hon vé con tré trong chuong vé con tro. O day, chiang ta sé dé cip ngan gon dén hai toan
tu duogc sir dung dé thao tac véi cac con tro.
Toan ttr thir nht 13 &, 13 mot toan tir quy uoc tra vé dia chi bd nhé ctia hé s clia no.
Vi du: m = &count
Dit vao bién m dia chi b nhé ctia bién count.
Chﬁng han, bién count & vi tri bd nhd 2000, gid stir count c6 gia tri 1a 100. Sau cau lénh
trén m s€ nhan gia tri 2000.
Toan tir thir hai 13 *, 1a mot b sung cho &; day 1a mét toan tir quy udc tra vé gia tri cta
bién dugc cap phat tai dia chi theo sau do.
Vidu:q="*m

S€ dat gia tri cia count vao q. Bay gio q s€ c¢o gid tri la 100 vi 100 duoc luu trit tai dia chi
2000.
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Todn tir ddu phdy ,

Toan tir ddu , duoc st dung dé két hop cac biéu thirc lai v6i nhau. Bén trai cla toan tur
dau , luon dugc xem 1a kiéu void. Bi€u d6 c6 nghia 1a biéu thirc bén phai tré thanh gia tri
cua tong cac biéu thirc dugc phan cach boi dau phay.

Viduix = (y=3,y+1);

Trude hét gan 3 cho y rdi gan 4 cho x. Cip ddu ngodc don 14 can thiét vi toan tir ddu , c6
dd uu tién thap hon toan tur gan.

Diu ngodc don va diu ngodc vuéng

Trong C, cip ddu ngodc don 14 toan tir dé ting d6 wu tién cua cac biéu thirc bén trong no.

Céc cip ddu ngodc vudng thue hién thao tac truy xut phan tir trong mang.

Cdch viét tit trong C

C6 nhiéu phép gan khac nhau, d6i khi ta c6 thé sir dung viét tat trong C nita. Chang han:
x = x + 10 dugc viét thanh x +=10

Toén tir += bao cho chwong trinh dich biét dé tang gia tri cia x 1én 10. Cach viét nay lam
viéc trén tat ca cac todn tr nhi phan (phép toan hai ngo6i) cua C. Tong quat:

(Bién) = (Bién) (To4n tir) (Biéu thirc)
c6 thé duoc viét:
(Bién) (Toan tir)= (Biéu thirc)

Tong két vé do wu tién

Cao nhit O]
| ~++ - (Kiéu) * &
* /%

+ -

<< >>

< <= > >=
&

AN
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Ill. C4u tric mét chwong trinh don gian

1. CAu tric chung

Chuong trinh sau duoc viét bing C, cho phép ngudi sir dung nhip vao 2 sb roi in ra két
qua la tong 2 so6 do.

Xét chuong trinh sau:

/* 1. Khai bao su dung thu vien*/

#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

/* 2. Khai bao Kieu du lieu*/

// se de cap o bai sau

/* 3. Khai bao hang */
#define heso 10

/* 4. Khai bao bien */

int a, b;

/* 5. Chuong trinh chinh */
int main()

{

}

/* Chuong trinh cho phep nhap vao hai so a va b,
Tinh va in ra tong hai so do */

float ketqua; // Khai bao bien ketqua

system("cls"); // Xoa man hinh

printf("Nhap vao A va B:"); // Hien thi thong bao huong dan nhap lieu
scanf("%d %d",&a,&b); // Nhap cac gia tri cho a va b tu ban phim

ketqua =float((a+b))/heso;

printf("Tong %d va %d la %0.1f\n",a,b,ketqua); // Hien thi ket qua ra man hinh
printf("Nhan phim bat ky de ket thuc!");

getch(); // Doi nhan phim bat ky de tiep tuc

return O;

Két qua thuc hién chuong trinh dugc nhu hinh sau:

o= C:\Documents and Settings\Duong\My Documentsthel...

hap vao A va B:36 71
Tong 36 va 71 la 187
han phim bat ky de ket thuc?
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Vé co ban C khong qui dinh 1 cach chit ché cau triic cua mot chwong trinh; C chi qui
dinh modt chuong trinh phai c6 ham main, va dong thoi d6 1a chwong trinh chinh cia
chuong trinh. Thong thudng mdt chuong trinh C gdm céac phan:

- Khai bao thu vién;

- Khai bao bién; héng;

- Chuong trinh chinh;

2. Khai bao str dung thw vién
Phan khai bao st dung thu vién:

Cu phap:
#include <tén thu vign> ->
Hoac
#include “tén thu vién” >

Vi du:
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
Xem Help dé biét danh sach cac include file

3. Khai bao hang, bién, kiéu
Khai bao (dinh nghia) Hang
Cu phu:
#define Tén Hang Gia tri
Vi du:
#define heso 10
Khai bdo (dinh nghia) Bién
Cu phu:
Kiéu Dit liéu Danh sach Tén Bién;
Vi du:

int a, b;

4. Mot s6 lénh don
- Lénh gan
- Lé&nh x6a man hinh
- Lénh dung chuong trinh

5. Chu thich

Tét ca cac dong bt dau béng hai dau so (//) duoc coi 1a chut thich ma chang khong co bat
ki mét anh huong nao dén hoat dong cua chuong trinh. Chung c6 thé duoc cac 1ap trinh
vién dung dé giai thich hay binh phim bén trong md nguon cua chuong trinh. Trong
truong hop ndy, dong chu thich 13 mét giai thich ngin gon nhitng gi ma chwong trinh
chung ta lam.
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Trong ngdn ngit 1ap trinh C, ndi dung chii thich phai duoc viét trong cap dau /* va */.

6. Chwong trinh chinh

int main ()

Dong nay twong trng v6i phan bt dau khai bdo ham main. Him main 13 diém ma tit ca
cac chuong trinh C++ bét dau thyc hién. N6 khong phu thudc vao vi tri ctia ham nay (&
dau, cudi hay ¢ gitta ctia md ngudn) ma ndi dung ctia nd ludn duoc thuc hién dau tién khi
chuong trinh bat ddu. Thém vao d6, do nguyén nhan néi trén, moi chwong trinh C++ déu
phai tdn tai mot ham main.

int main()
{

return 0.
b

Theo sau main 1a mot cip ngodc don boi vi né 1a mot ham. Trong C++, tat ca cac ham
ma sau do la mot cap ngoac don () thi c6 nghia la no co thé c¢6 hoic khong co tham sd
(khong bit budc). Noi dung ciia ham main tiép ngay sau phan khai bao chinh thirc dugc
bao trong cac ngoac nhon ( { } ) nhu trong vi du.

return 0;

Lénh return két thuc ham main va tra vé mi di sau nd, trong truong hop nay 1a 0. Day la
mdt két thuc binh thuong ctia mot chuwong trinh khong c6 mét 16i ndo trong qua trinh thyc
hién. Nhu ban s& thay trong céc vi du tiép theo, day 1a mot cach phd bién nhat dé két thuc
mot chuong trinh C++.

IV. Nhap/Xuét di liéu

1. Nhap dir liéu ttr ban phim — Ham scanf()
La ham cho phep doc dir liéu tir ban phim va gan cho cac bién trong chwong trinh khi
chuong trinh thyc thi. Trong ngon nglt C, d6 1a ham scanf ndm trong thu vién stdio.h.
Cu phap:
scanf(“Chudi dinh dang”, dia chi ctia cac bién);
Giai thich:
- Chudi dinh dang: dung d¢ qui dinh kiéu di li¢u, cach biéu dién, do rong, s6 chit s0
thap phan... Mot so dinh dang khi nhap ki€u so6 nguyén, so thuc, ky tu.

Dinh dang Y nghia

%][s0 chir s0]d | Nhap so0 nguyén co toi da <so chir s6>

%][s0 chir s0] f | Nhap so0 thuc co6 t6i da <so chir s6> tinh ca dau cham

%c Nhép mot ky tu
Vi du:
%d Nhap s6 nguyén
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%4d Nhép sé nguyén ’téi‘da 4 ky sb, néu nhap nhiéu hon 4 ky sb thi chi
nhén duogc 4 ky s6 dau tién

%t Nhap s6 thuc

%6f Nhap sb thuc tdi da 6 ky s6 (tinh luén ddu cham), néu nhap nhiéu hon
6 ky soO thi chi nhan dugc 6 ky s6 dau tién (hoac 5 ky s6 véi dau
cham)

~ Pia chi cta cac bién: 1a dia chi (&) cua cac bién ma chang ta cin nhap gié tri cho

nd. Pugc viét nhu sau: &<tén bieén>.
Vi du:
scanf (“$d”, &bienl);/*Doc gia tri cho bienl co kieu nguyen*/
scanf (“$f”, &bien2); /*Doc gia tri cho bien2 co kieu thuc*/
scanf (“%d%f"”, &bienl, &bien?) ;
/*Doc gia tri cho bienl co kieu nguyen, bien2 co kieu
thuc*/
scanf (“sd%£f%c”, &bienl, &bien?2, &bien3) ;

/*bien3 co kieu char*/
Luu y:

~ Chudi dinh dang phai dit trong cip ddu nhay kép (“).

~  Céc bién (dia chi bién) phai cach nhau boi ddu phay (,).

~ €6 bao nhiéu bién thi phai c6 bay nhiéu dinh dang ;

— Thr tu cua céc dinh dang phai phu hop véi thir ty cua céac bién ;

- Dé nhdp gid tri kiéu char dugc chinh xéc, nén dung ham fflush(stdin) dé loai bo
cac ky tu con nam trong vung dém ban phim trudc ham scanf() ;

—  Dé nhap vao mot chudi ky tu (khong chira khoang tring hay két thuc bang khoang
trang), ching ta phai khai bdo ki€u mang ky tu hay con tré ky tu, st dung dinh
dang %s va tén bién thay cho dia chi bién. ;

~ Dé doc vao mot chudi ky tu c6 chira khoang tring (két thuc bang phim Enter) thi
phai dung ham gets().

Mt 56 vi du khdc:
int biennguyen;
float bienthuc;
char bienchar;
char chuoil[20], *chuoi?Z2;

1. Lénh: scanf (¥%3d”, sbiennguyen); Néuta nhap 1234455 thi gia tri cia
biennguyen la 3 ky s6 dau ti€n (123). Céc ky s con lai s€ con nam lai trong ving
dém.

2. Lénh: scanf (“%5f”, &bienthuc); Néu ta nhap 123.446 thi gia tri cua
bienthuc 1a 123.4, cac ky s0 con lai s€ con nam trong vung dém.

3. Lénh: scanf (“%2d%5f”, &biennguyen, &bienthuc); Néu ta nhip
lién tiép 2 s6 cach nhau boi khoang trang: 1223 3.142325 thi :

a. 2 ky so dau tién (12) s€ dugc doc vao cho biennguyen ;
b. 2 ky s0 tiép theo trude khoang trang (23) s€ dugc doc vao cho bienthuc.
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4. Lé’nh: scanf (“%Zd%@f%c" , &biennguyen,’&bienthuc, &bienchar) ;
Néu ta nhap lién ti€p 2 so cach nhau boi khoang trang: 12345 3.142325 thi :
a. 2 ky sd dau tién (12) s& duge doc vao cho biennguyen ;
b. 3 ky s tiép theo trude khoang trang (345) s& duoc doc vao cho bienthuc ;
c. Khoang tring sé& dugc doc cho bienchar.
Néu ta chi nhap 1 s6 gom nhiéu ky s6 nhu sau: 123456789:
d. 2ky sb dau tién (12) s& dugc doc vao cho biennguyen ;
e. 5ky sb tiép theo (34567) s& duoc doc vao cho bienthuc ;
f. bienchar s& co6 gia tri 1a ky s tiép theo “8’.

5. Lénh: scanf (“%$s”,chuoil); hodc scanf (“%$s”,chuoi?); Néu ta
nhap chudi nhu sau: Nguyen Van Huynh ! thi gia tri cua bién chuoil hay chuoi2
chi 1a Nguyen .

6. Lénh: scanf (“$s%s”,chuoil, chuoi2); Néu ta nhap chudi nhu sau:
Duong Van Hieu ! thi gia trj ctia bién chuoil 1a Duong va gia tri ctia bién chuoi2
la Van.

Vi sao nhu vay? C s€ doc tur dau dén khi gap khoang trang va gan gia tri cho bién dau
tién, phan con lai sau khoang trang 1a gia tri cta cac bién tiép theo.

gets (chuoil) ;

Néu nhép chudi : Nguyen Van Lai ! thi gia tri ctia bién chuoil 13 Nguyen Van Lai

2. Xuat dir liéu ra man hinh - Ham printf()
Ham printf (ndm trong thu vién stdio.h) dung dé xuat gia tri cta cac biéu thuc 1én man
hinh.
Cu phap:
printf(“Chudi dinh dang [, Cac biéu thirc]);
Giai thich:
~ Chudi dinh dang: gh‘mg dé qui dinh,kiéu dl?l’ liéu, céch biéu dién, d6 rong, sb chir sd
thap phan... Mot so6 dinh dang khi do1 véi s6 nguyén, so thuc, ky tu.

Dinh dang Y nghia
%d Xuét s6 nguyén
%[.sb chir sb thap phan] f | Xuat s6 thuc c6 <sé chir s6 thap phan> theo quy tic lam
tron so.
%O0 Xuit s6 nguyén hé bat phan
%x Xuat sb nguyén h¢ thap luc phan
%c Xuat mot ky tur
%s Xuit chubi ky tu

%e hoic %E hodc %g hoic | Xuit s nguyén dang khoa hoc (nhan 10 mi x)
%G
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Vidu

%d In ra s nguyén

%4d In s6 nguyén toi da 4 ky s, néu sd can in nhiéu hon 4
ky s0 thi in hét

%f In s thuc

%6f In s6 thuc t6i da 6 ky sb (tinh luén dau chdm), néu sd
can in nhiéu hon 6 ky so thi in hét

%.3f In sb thuc c6 3 s 1é, néu sb can in c6 nhiéu hon 3 s6 1é
thi lam tron.

—  Céac biéu thirc: 13 cac biéu thirc ma chiing ta can xuit gia tri cia nd 1én man hinh, mdi
biéu thirc phan cach nhau bai dau phay ().

Vidu I:

#include<stdio.h>

#include<conio.h>

int main ()

{
int bien nguyen=1234, 1=65;
float bien thuc=123.456703;
printf ("Gia tri nguyen cua bien nguyen
=%d\n",bien nguyen);
printf ("Gia tri thuc cua bien thuc =%f\n",bien thuc);
printf ("Truoc khi lam  tron=%f \n Sau khi lam
tron=%.2f",bien thuc, bien thuc);
getch () ;
return 0;

}

K&t qua in ra man hinh nhu sau:

et D:VGiangday\1011ky1\Ky thuat Lap trinh\Vidu1.exe

Gia tri nguyen cua bien nguyen =1234
Gia tri thuc cua bien thuc =123.456703
Truoc khi lam tron=123.456783

Sau khi lam tron=123.46_

Luu y: Béi v6i cac ky tur dﬂiléu khién, ta khong théqsfr dung cach viét thong thuong dé hién
thi chung. Ky tu di€u khién 1a cac ky tu dung dé di€u khién cac thao tac xuat, nhap dir
liéu; mdt s6 ky tu di€u khién dugc mo ta trong bang sau:
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\a 0x07 BEL Phat ra tiéng chudng

\b 0x08 BS Di chuyén con tro sang trai 1 ky tu va
x6a ky tu bén trai (backspace)

\f 0x0C FF Sang trang

\n 0x0A LF Xudng dong

\r 0x0D CR Trd vé dau dong

\t 0x09 HT Tab theo cot (gidng gd phim Tab)

\ 0x5C \ Déu \

\ 0x2C : Déu nhay don (°)

\? 0x22 “ Dau nhay kép (%)

\? 0x3F ? DPéu cham hoi (?)

\ddd ddd Ky tu c6 ma ACSII trong hé bat phan 1a s6 ddd

\xHHH oxHHH Ky tu c6 ma ACSII trong h¢ thap luc phan la HHH

Vidu 2:

#include <stdio.h>

#include <conio.h>

int main ()

{

printf("\n Tieng Beep \a");

printf("\n Doi con tro sang trai 1 ky tu\b");
printf("\n Dau Tab \tva dau backslash \\");
printf("\n Dau nhay don \' va dau nhay kep \"");
printf("\n Dau cham hoi \?");
printf("\n Ky tu co ma bat phan 101 1a\101");
printf("\n Ky tu co ma thap luc phan 41 la \x041");

printf("\n Dong hien tai, xin go enter");

printf("\rVe dau dong");

getch();
getch();
return 0
}
3.Vidu

2

Vi du 1: Viét chuong trinh cho phép nhép vao 2 sb a va b, trinh bay két qua va phuong
phap cong 2 s6 do theo hinh thurc sau (voi a=876 va b=7655):

876
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#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

// Chuong trinh chinh

int main ()

{
int a,b, tong;
system("cls");
printf ("Nhap vao a va b:");
scanf ("sd 3d", &a, &b) ;

printf ("Ket qua theo phuong phap cong\n\n");

tong=a+tb;
printf ("$20d\n", a);
printf ("$10s\n","+");
printf ("$20d\n",Db) ;
printf ("$20s\n","-—-=———————————————- ")
printf ("$20d\n\n", tong) ;
printf ("Nhan phim bat ky de ket thuc!");
getch () ;
return 0;
}
Kétquéthuclnén

et D:\Giangday\1011ky1\Ky thuat Lap trinh\samples\Lec01_1.exe

hap vao a va b:876 7655
Ket gua theo phuong phap cong

V. Tém tat néi dung bai hoc
L. Gi6i thiéu
I1. M6t s6 khai niém co ban
1. BO ky tu
2. Tir khéa
3. Kiéu dir liéu
4. Tén, Bién, héng
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5. Biéu thirc
IIL. C4u trac chwong trinh don gian trong C
1. Céu trac chung
2. Khai béo stir dung thu vién
3. Khai bao hang, bién, kiéu
4. Mot s6 1énh don
5. Chu thich
6. Chuong trinh chinh
IV. Nhap/Xuét dir liéu
1. Nhéap dir li€u tir ban phim — Ham scanf{()
2. Xuét dit 1iéu ra man hinh — Ham printf()
3.vidu

VI. Bai tap

Xem Bai 3 - Bai tap thwe hanh Méi trudng 1ap trinh Dev-C++ va céc Iénh vao/ra co
ban.
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Bai 3 - Bai thwc hanh: MOI TRUONG LAP TRINH VA CAC
LENH VAO/RA

I. Lam quen méi trwong Dev-C++

1. Kh&i dong Dev-C++

trén man hinh.

Kich dap vao biéu tugng

2. Giao dién chinh

™ Dev-C++4.9.9.2
I8 Edit Search View Project Execute Debug Tools CYS Window Help

O et o f

Open Project or File...  Ctrl+0 Projectc: Toggle [H] Goto

’ Reopen » % Resource File E —]
- v
-~ 2.c Lec03_T.cpp
Save As... T !
N - A% V2 du 1 - Tank daen tich tam giac khi biet chieun cao va canhk day */
@ Save Al ﬁjilnclude <stdio.h>
#include <conio.h>
] Close cr+F4 M#include <stdlib.hs>
Close all // Chuong trinh chinh
int main()
{ int a,h; // a — chieu dai day, k - chieu cao
Properties float s: // Dien tich tam gia
" "y . P e R
Import » syétem[ cls"); /7 Xoa man hir
printf ("Nhap vao a va h:");
@Export 4 R
scanf ("%d 3%d", &a, &h) ;
Print Ctri+pP s=ath;
Print Setup printf ("Dien tich bang ", 3):
printf ("Nhan phim bat ky de ket thuc!"):;
8 Exit getch():; // Dung doi nhan phim bat Xy

return 0;

SS Compilerl % Flesourcesl [ﬂ]] Compile Logl Q/ Debugl @ Find Results

319 Insert 119 Lines in file

Il. Bai tap lam theo yéu cau
1. Tinh dién tich mot tam giac

Yéu cdu: Cho canh day a mot hinh tam giac va dudng cao twong (g 1a h, hdy tinh dién
tich hinh tam giac do.

Soan thdo vin bdan chwong trinh nhw sau:

/* Vidu 1 - Tinh dien tich tam giac khi biet chieu cao va canh day */
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
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// Chuong trinh chinh

int main()

{ intah; // a - chieu dai day, h - chieu cao
float s; // Dien tich tam gia
system("cls"); // Xoa man hinh

b

printf("Nhap vao a va h:");

scanf("%d %d",&a,&h);

s=a*h;

printf("Dien tich bang ", s);

printf("Nhan phim bat ky de ket thuc!");
getch(); // Dung doi nhan phim bat ky
return 0;

Thir nghiém 1:

1. Nhan F9, giao dién xuat hién nhu sau:

e+ D:\Giangday\1011ky1\Ky thuat Lap trinh\samples\Lec03_1.exe

INhap vao a va h:

[<]

2. Nhéap vao cac gia tri: 4 S Enter, khi do két qua nhan dugc nhu sau:

ox D:VGiangday\1011ky1\Ky thuat Lap trinh\samplesiLec03_1.exe

Nhap vao a va h:4 5
Dien tich bang Nhan phim bat ky de ket thuc?

L]

3. Nhanxét vé két qua nhan duogc

Thir nghiém 2:

1. Thay dong printf("Dien tich bang ", s);
Béang dong printf("Dien tich bang %f", s);
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2. Nhan xét vé két qua nhan duoc so voi thir nghiém 1.
Thir nghiém 3:
1. Thay dong  printf("Dien tich bang %f", s);

Béang dong printf("Dien tich bang %10.2f", s);
2. Nhan xét ve két qua nhan dugc so voi thir nghiém 2.

2. Tinh téng, hiéu, tich, thwong cta 2 sb
Yéu cdu: Viét chuong trinh cho phép nhép vao 2 sO, tinh va in ra man hinh tong, hiéu,
tich va thuong cua 2 so do.
Soan thdo van bdn chuwong trinh nhw sau
/* Chuong trinh tinh TONG, HIEU, TICH, THUONG 2 so*/
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
/* Chuong trinh chinh */
int main()
{ /* 1. Khai bao bien va chuan bi*/
int a,b;
float tong, hieu,tich, thuong;
system("cls");
/* 2. Huong dan nhap va Nhap du lieu vao*/
printf("Nhap vao A va B:");
scanf("%d %d",&a,&b);
/* 3. Tinh toan TONG, HIEU, TICH, THUONG*/
tong=a+b;
hieu=a-b;
tich=a*b;
thuong=a/b;
/* 4. Trinh bay ket qua r*/
printf("Tong %d + %d = %10.2f\n", a,b,tong);
printf("Hieu %d - %d = %10.2f\n", a,b,hieu);
printf("Tich %d * %d = %10.2f\n", a,b,tich);
printf(" Thuong %d / %d = %10.2f\n", a,b,thuong);
printf("Nhan phim bat ky de ket thuc!");
/* 5. Doi nhan phim bat ky de ket thuc*/
getch();
return O;

}
Thir nghiém 1:
1. Nhén F9, giao dién xuét hién nhu hinh sau:
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ov D:\Giangday\1011ky1\Ky thuat Lap trinh\samples\Lec03_1.exe

INhap vao A va B:_

Kl l

2l

2. Nhép vao cic gia tri: 4 5 Enter, khi d6 két qua nhan dwoc nhu hinh sau.

s% D:\Giangday\1011ky1\Ky thuat Lap trinh\samples\Lec03_1.exe
INhap vao A va B:4 5

4 + 5
5
5

2.608
-1.88
208.0808

5 8.08
han phim bat ky de ket thuc!?

Kl

3. Nhan xét vé két qua nhan duoc.
Thir nghi¢m 2: Cho A=6, B=4 nhan xét vé két qua nhan duoc;
Thir nghiém 3: Cho A=6, B=0 nhan xét vé két qua nhin duoc;
Ill. Bai tap tw lam
Ty thyc hi¢n cac bai tap sau
2. Viét chuong trinh in 1én man hinh mét thi¢p mo1 du sinh nhat c6 dang:

>k ke sk s s sk sk sk s sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk sk s sk sk s skoskeosk sk sk sk

THIEP MOI
Than moi ban : Nguyen Van Manh
Toi du le sinh nhat cua minh
Vao luc 19h ngay 12/10/2008
Tai 100 Hoang Quoc Viet — Ha noi
Rat mong duoc don tiep !

Ho Thu Huong
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sk sk sk sk sk sk sk sk sk sk sk sk s sk sk sk s sk sk sk s sk sk sk s stk sk skeoske sk skeoskeoske sk skoskeoskeskoskoskoskosk
. Viét chyong trinh nhap vao ban kinh r ciia mét hinh tron. Tinh chu vi va dién tich cta
hinh tron theo cong thuc :

Chu vi CV = 2*Pi*r

Dién tich S = Pi*r*r

In cac két qua 1én man hinh
. Viét chuong trinh nhap vao do dai 3 canh a, b, ¢ cua mdt tam giac. Tinh chu vi va
dién tich cta tam giac theo cong thurc:

Chu vi CV = atb+tc

Dién tich S = sqrt(p*(p-a)*(p-b)*(p-c))

Trong d6: p=CV/2

In cac két qua 1én man hinh
. Viét chuong trinh tinh logax v6i a, x 1a cac s thuc nhdp vao tir ban phim, va x>0,
a>0,a <> 1.( dung logaXZInx/ Ina) .
. Viét chuong trinh nhap vao toa d cua hai diém (x1, y1) va (x2, y2)
a) Tinh hé s6 goc cta duong thang di qua hai diém d6 theo cong thirc:

Hé s6 goc = (y2 - y1) /(x2 - x1)

b) Tinh khoang cach giita hai diém theo cong thirc:

Khoang cach = \/(y, — y,)* +(x, - x,)°
. Viét chuong trinh nhap vao mot ky tu:

a) In ra ma Ascii cua ky tu do.

b) In ra ky tu ké tiép cta no.

. Viét chuong trinh nhap vao céc gia tri dién tro R1, R2, R3 cia mot mach di¢n :

I 1 1 1
Tinh téng tro theo cong thire: 3= 5 T T 5
R R R K

. Viét chuong trinh nhap vao diém ba mon Toan, Ly, Hoa cua mot hoc sinh. In ra diém

trung binh ctia hoc sinh d6 v6i hai sé 1¢ thap phan.

10. Viét chuong trinh nhap vao ngdy, thang, nim. In ra ngdy thang nim theo dang

dd/mm/yy. (dd: ngay, mm: thang, yy: nam. Vi du: 20/11/99).
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11. Viét chuong trinh d4o nguoc mot sé nguyén duong c6 dang 3 chir sb.
12. Cho hai s6 x= 100; y = 200; Hiy in ra man hinh céc két qua cua cac biéu thirc:
x&y; x&x; 1x&y; x yy;
13.Biéu dién cac hang sé nguyén 2 byte sau day duéi dang sé nhi phan, bat phan, thip
luc phan :
a)l2 b) 255 c) 31000 d) 32767 e) -32768
14. Biéu dién cac hang ky tu sau day duéi dang sb nhi phan, bat phan.
a) ‘A’ b) ’a’ c)‘Z d)’z’
15. Cho hé s k va sb x (duoc biéu dién & hé co sd k), s6 k1 duoc nhap vao tir ban phim.

Hay d6i sd x tur hé co s6 k sang hé co s6 k1, biétk, k1 ¢6 thé nhan cac $6:2, 8,10, 16.

39



Bai 4 - DIEU KHIEN CHON

Noi dung bai hoc
LKhoi lénh
1. Lénh IF
III. Lénh SWITCH
1V. Vidu
V. Bai tap

I. Khéi Iénh
Mot diy cac khai bao cung véi cac cau 1énh ndm trong cip dau ngodc moc { va } duoc
goi 1a mot khoi Iénh.

Vidu I:
{
char ten[30];
printf (“"\n Nhap vao ten cua ban:”);
scanf (“%s”, ten);
printf (“\n Chao Ban %s”,ten);
}
Vi du 2:

#include <stdio.h>
#include<conio.h>
int main ()
{

char ten[50];

printf ("Xin cho biet ten cua ban !");
scanf ("%s", ten) ;
getch () ;

return 0;

}
Mot khdi 1énh ¢6 thé chira bén trong né nhiéu khdi 1énh khac goi 1a khdi Iénh 16ng nhau.
Su long nhau cua cac khoi 1€nh 14 khong han ché.

Minh hoa:
{
... 1énh;
{
... 1énh;
{
Iénh;
}
... 1énh;
}
... 1énh;
}

Luweu § vé pham vi tic dong ciia bién trong khoi 1énh long nhau: Trong cac khdi 1énh
khac nhau hay cac khoi 1énh 16ng nhau c6 thé khai bdo cac bién cung tén.
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{
... 1énh;
{ , : :
int a,b; /*bi€n a, b trong khoi 1énh thir nhat*/
... 1énh;
}
...J1énh;
{ , ,
int a,b; /*bi€n a,b trong khoi 1€nh thur hai*/
... 1énh;
}
)
Vidu 4:
! : :
int a, b; /*bién a,b trong khoi 1€nh “bén ngoai”*/
... 1énh;
{ , ,
int a,b; /*bi€n a,b bén trong khoi 1énh con*/
)
}

- Néu mot bién duoc khai bao bén ngoai khdi 1énh va khong trang tén voi bién bén
trong khoi Iénh thi n6 cling dugc st dung bén trong khoi 1€nh.

- M6t khéi 1énh con c6 thé six dung cac bién bén ngoai, cac Iénh bén ngoai khong
the st dung cac bién bén trong khoi l€nh con.

I. Lénh IF

Cu phap
if (<Biéu thirc diéu kién>)
{
<Cong vi¢c 1>
b
[else
{
<Cong vi¢c 2>
i1
Luu d ct phap:
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BT diéu kién

Cong viée 1 Cong viéc 2

Gidi thich:
- Cong viéc 1, cong viéc 2 dugce thé hién 1a 1 cau lénh hay 1 khéi 1énh.
~ Pau tién Biéu thiic didu kién duge kiém tra trude.
~ Néu diéu kién dtng thi thuc hién cong viéc 1.
—  Néu diéu kién sai thi thuc hién cong viéc 2.
- Viéc c6 thuc hién cong viéc 2 hay khong 1a mot lya chon, co thé c6 hodc khong.

Vidu I: Yéu cu nguoi thyc hién chuong trinh nhap vao mot sb thuc a. In ra man hinh
két qua nghich ddo cua a khi a #0, khi a =0 in ra thong bao “Khong the tim duoc nghich
dao cua a”

#include <stdio.h>

#include <conio.h>

int main ()

{

float a;
printf ("Nhap a = "); scanf ("%f", &a);
if (a !'=0 )

printf ("Nghich dao cua %f la %$f",a,l1l/a);
else
printf ("“Khong the tim duoc nghich dao cua a”);
getch ();
return O;
}
Giai thich:

— Néu chung ta nhap vao a #0 thi cu lénh printf ("Nghich dao cua %f la
$f",a, 1/a)duoc thuc hién, nguoc lai cau Iénh printf ("Khong the tim
duoc nghich dao cua a”) duoc thuc hién.

- Lé&nh getch() luon luén dugc thuc hién.

— Chay tirng buéc dang Debug, view céac bién a, b va biéu thirc a>b

Vi du 2: Yéu cau nguoi chay chuong trinh nhip vao gia tri ctia 2 sb a va b, néu a 16n hon
b thi in ra thong bao “Gia tri cua a 16n hon gia tri cua b, gia tri cia 2 s6”, ngugc lai thi in
ra man hinh cau thong bao “Gia tri cua a nho hon hodc bang gia tri ctia b, gia tri cua 2
sO”.

#include <stdio.h>
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#include<conio.h>
int main ()
{

int a, b;

printf ("Nhap vao gia tri cua 2 so a va b !'");
scanf ("%d%d", &a, &b) ;
if (a>b)

{
printf ("\n a lon hon b”);
printf ("\n a=%d b=%d ",a,b);

}

else

{
printf ("\n a nho hon hoac bang b");
printf ("\n a=%d b=%d",a,b);

}

printf ("\n Thuc hien xong lenh if");

getch ()

return 0;

}
Vi du 3: Yéu cau ngudi thyc hién chuong trinh nhap vao mdt sé nguyén duong 1a thang
trong ndm va in ra sb ngay cua thang do.
- Théang c6 31 ngay: 1, 3,5, 7,8, 10, 12;
- Théang c6 30 ngay: 4, 6,9, 10 ;
- Théang c6 28 hodc 29 ngay : 2
#include <stdio.h>
#include<conio.h>
int main ()
{
int thg;
printf ("Nhap vao thang trong nam !");
scanf ("%$d", &thqg) ;
if (thg==1|]|thg==3] | thg==5] | thg==7| |thg==8| | thg==10] | thg==12)
{
printf ("\n Thang %d co 31 ngay ", thg);
}

else
{
if (thg==4]| |thg==6]]|thg==9]||thg==11)
printf ("\n Thang %d co 30 ngay", thg);
else if (thg==2)
printf ("\n Thang %d co 28 hoac 29 ngay",thqg);
else printf ("Khong co thang %d", thg);
printf ("\n Thuc hien xong lenh if");
}
getch () ;

return 0;
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Luu y:

— Ta c6 thé sir dung céc cdu 1énh if...else 16ng nhau. Trong truong hop if...else 1ong

nhau thi else s& két hop v6i if gan nhat chua c6 else;

Trong trudng hop cdu 1énh if “bén trong” khong co else thi phai viét no trong cip

dau {} (coi nhu 1a khéi 18nh) dé tranh su két hop else if sai; Vi dy:

if ( s0l>0)
if (so2 > so03)
a=so2;
else /*else cua 1f (so2>so03) */
a=so3;
Hoac:
if (s0l>0)

{
if (s02>s03) /*1énh if nay khdéng cbd else*/
a=so2;
}
else /*else cua 1f (sol>0)*/
a=so3;

- N¢éu sau biéu thuc logic cua if ta c6 dau chan phay, vi du:

if (a==0)J
{

printf ("Nghich dao cua %f la %f",a,l/a);
}

Thi vé ca phap trinh bién dich s& khéng bdo sai, nhung xét vé y nghia 12 sai.

lll. Lénh SWITCH

CAu tric Iwa chon cho phép Ira chon mét trong nhiéu trudong hop. Trong C, d6 1a cau

1€nh switch.
Cu phap:
switch (<Biéu thirc>)
{
case gia tri 1:
{
Cong viéc 1;
break;
b
case gia tri n:
{
Cong viéc N;
break;
}
[default :
{

Cong viéc N+1;
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break;

b

Luu do:

v

Tinh gié tri <Biéu thirc>

Sai
=Giatri 1

=Gid tri 2
bing
=Giatri N
: Sai
Pung i
v v v v
Cong viée 1 Cong viéc 2 Cong viéc n Cong viéc n+1

Giat thich:

Tinh gi4 tri ctia Biéu thirc;

Néu gia tri cua biéu thirc bang Gia tri 1 thi thuc hién Céng viée 1 rdi thoat;

Néu gia tri cua biéu thire khac Gia tri 1 thi so sanh voi Gia trj 2, néu bang thi
thuc hién Cong viéc 2 roi thoat;

Tiép tuc so sanh voi Gia tri N néu n-1 gia tri trudc d6 khong bang gi tri clia Biéu
thire.

Néu tit ca cac phép so sanh trén déu sai thi c6 thé chon thuc hién (hay khong)
Cong viéc N+1 (Cong viéc mac dinh).

Biéu thirc trong switch() phai c6 két qua 1a gia tri kiéu sb nguyén (int, char,
long,...);

Céc gia tri sau case ciing phai 14 kiéu s6 nguyén;

Khong bét budc phai co default;

Vi du 1: Nhap vao mot sd nguyén, chia sé nguyén nay cho 2 ldy phan du. Kiém tra néu
phan du bang 0 thi in ra thong bao “s6 chin”, néu sé du bang 1 thi in thong bao “sé 1¢”.
#include <stdio.h>

#include<conio.h>
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int main ()

{

int songuyen, phandu;

printf ("\n Nhap vao so nguyen ");
scanf ("$d", &songuyen) ;
phandu=(songuyen % 2);

switch (phandu)

{

case 0: printf("%d la so chan ",songuyen);

break;
case 1: printf("%d la so le ",songuyen);
break;
}
getch ()
return 0O;
}
Vi du 2: Nhip vao 2 sb nguyén va 1 phép toan. Néu phép toan 1a 4, ¢, “* thi in ra két

qua 1a tong, hiéu, tich cta 2 s6; Néu phép toan 1 ¢/’ thi kiém tra xem sb thir 2 c6 khac
khong hay khong? Néu khac khong thi in ra thuong cta ching, ngugc lai thi in ra thong
bao “khong chia cho 0.

#include <stdio.h>

#include<conio.h>

int main ()

{

int sol, so2;

float thuong;

char pheptoan;

printf("\n Nhap vao 2 so nguyen ");

scanf("%d%d",&so1,&s02);

fflush(stdin); //Xoa ky tu enter trong vung dem truoc khi nhap phep toan
printf("\n Nhap vao phep toan ");

scanf("%c",&pheptoan);

switch(pheptoan)
{
case '+
printf("\n %d + %d =%d",sol, so2, sol+s02);
break;
case -

printf("\n %d - %d =%d",so1, s02, sol-s02);
break;

case "*"
printf("\n %d * %d =%d",so1, s02, sol*s02);
break;
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b

case /"
if (s02!=0){
thuong=float(so1l)/float(so2);
printf("\n %d / %d =%f", sol, s02, thuong);

b
else printf("Khong chia duoc cho 0");
break;
default :

printf("\n Chua ho tro phep toan %c", pheptoan);
break;

b

getch();

return 0;

Trong vi du trén, tai sao phai x6a ky tu trong vung dém trudc khi nhap phép toan?

Vi du 3: Yéu cau ngudi thuc hién chwong trinh nhap vao mét sé nguyén duong 1a thang
trong ndm va in ra s6 ngay cua thang do.

Théang c6 31 ngay: 1, 3,5,7,8,10,12;

Théang c6 30 ngay: 4, 6, 9, 10;

Théang c6 28 hoac 29 ngay : 2

Néu nhép vao sé <1 hodc >12 thi in ra cdu théng bao “khdng c6 thang ndy “.

#include <stdio.h>

#include<conio.h>

int main ()

{

int thang;

printf("\n Nhap vao thangs trong nam ");
scanf("%d",&thang);
switch(thang)

{

case I:

case 3:

case 5:

case 7:

case 8:

case 10:

case 12:
printf("\n Thang %d co 31 ngay ",thang);
break;

case 4:
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case 6:
case 9:
case 11:
printf("\n Thang %d co 30 ngay ",thang);
break;
case 2:
printf ("\ Thang 2 co 28 hoac 29 ngay");
break;
default :
printf("\n Khong co thang %d", thang);
break;
b
getch();
return 0;

b

IV. Tom tat
L. Khéi 1énh
IL. Lénh IF
IIL. Lénh SWITCH

V. Bai tap
Xem Bai 5 - Bai thuc hanh Diéu khién chon
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Bai 5 - Bai thwe hanh: DPIEU KHIEN CHON
I. Bai tap lam theo yéu cau
1. Giai phwong trinh bac 2

Yéu cdu: Viét chuong trinh cho phép bién ludn vé nghiém cua phuong trinh bac 2
a*x*+b*x+c = 0.

Soan thdo vin bdan chwong trinh nhw sau:

#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <math.h>
int main()
{ inta,b,c;
float d;
float x1,x2;
system("cls");
printf("Nhap vao cac he so a,b va c:");
scanf("%d %d %d",&a,&b,&c);
d=b*b-4*a*c;
if (d<0)
{
printf("Phuong trinh vo nghiem\n");

}

else
{
if (d==0)
{
x1=(-b)/(2*a);
printf("Phuong trinh co nghiem kep x1=x2=%10.2f\n",x1);
}

else
{

x1=(-b+sqrt(d))/(2*a);

x2=(-b-sqrt(d))/(2*a);

printf("Phuong trinh co 2 nghiem phan biet x1=%10.2f , x2=%10.2f \n",x1,x2);
b

b
printf("Nhan phim bat ky de ket thuc!");
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getch();
return O;

b
Thir nghiém 1:

1. Nhan F9, khi d6 giao dién nhap liéu xuat hién nhu hinh sau:

et D:\Giangday\1011ky1\Ky thuat Lap trinh\Vidul.exe

INhap vao cac he so a.b va c:

2. Nhép cac gia tri cho a,b, ¢ twong Gmg 1a 2 4 2 Enter , khi d6 két qua nhan
duoc nhu hinh sau:

et D:\Giangday\1011ky1\Ky thuat Lap trinh\Vidul.exe

INhap vao cac he so a,.b va c:2 4 2
Phuong trinh co nghiem kep x1=x2=
han phim bat ky de ket thuc?

[« | i

3. Nhan xét vé két qua dat duoc.

Thir nghi¢m 2: Nhap cac gia tri cho a,b, ¢ trong tng 13 -3 1 2 nhan xét vé két qua nhan
duoc.
Thir nghigm 3: Nhap céc gié tri cho a,b, ¢ bat ky, nhan xét vé két qua nhan dugc.

2. Tao mét menu don gian

Soan thdo van bdan chwong trinh nhw sau
#include<stdio.h>
#include<conio.h>
int main()
{
char c;
while (1==1)
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c= getch();
if (c =="'Q") break;
else printf("%c\n",c);

}

return 0;

}
Thir nghiém 1:

- Truée khi chay chuong trinh hiy nhin xét xem chuong trinh thyc hién lam viéc gi? Néu
khi chuong trinh dang chay nguoi sit dung nhan phim Q (chitr Q hoa) thi chuong trinh sé

lam gi?
- Chay thtr chuong trinh.
Thir nghiém 2:
- Sua lai chuong trinh trén thanh nhu sau:
#include<stdio.h>
#include<conio.h>

#include<iostream>
int main()
{
char c;
while (1==1)
{

system("cls");

printf("Nhan V de tinh dien tich hinh VUONG\n");
printf("Nhan C de tinh dien tich hinh CHUNHAT\n");
printf("Nhan T de tinh dien tich hinh TRONwn");

printf(" \n");
printf("Nhan Q de tinh ket thuc chuong trinh (QUIT)");
c= getch();
if (c=='Q") break;
else
{
switch (c)
{
case 'V": {
//'Viet doan tinh dien tich hith VUONG o day
b
break;
case 'C" {
// ' Viet doan tinh dien tich hinh CHUNHAT o day
b
break;
case "T": {
// 'Viet doan tinh dien tich hinh TRON o day
b
break;
}
b
H
return O;

}

~ Chay va nhan xét vé chwong trinh
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Thir nghiém 3:

- Gia st sau dong ghi chu // Viet doan tinh dien tich hinh VUONG o day thém vao doan
chuong trinh sau:
float a, s;
system("cls");
printf("Tinh dien tich hinh VUONG\n");
printf(" ----\n");
printf("Nhap vao do dai canh: ");
scanf("%f",&a);
s=a%*a
printf("Dein tich hinh VUONG canh = %3.1f la: %3.1f\n",a,s);
printf("Nhap phim bat ky de tro lai menu chinh");
getch();
— Chay va nhn xét vé két qua thue hién chuong trinh
- Trong doan chuong trinh trén tai sao phai thém vao Iénh system("cls"); ?
- Trong doan chwong trinh trén néu khong c6 1énh getch(); thi van dé gi s& xdy ra, giai
thich.

Il. Bai tap tw lam

1.

Viét chrong trinh nhdp 3 sb tir ban phim, tim s6 16n nht trong 3 s dé, in két qua 1én man
hinh.

Viét chuong trinh tinh chu vi, dién tich cta tam gidc v6i yéu cau sau khi nhap 3 sb a, b, ¢
phai kiém tra lai xem a, b, ¢ c6 tao thanh mdt tam gidc khong? Néu co6 thi tinh chu vi va dién
tich. Néu khong thi in ra cau " Khong tao thanh tam giac".

Viét chwong trinh giai phuong trinh bac nhat ax+b=0 véi a, b nhép tir ban phim.
Viét chuong trinh gidi phuong trinh bac hai ax2+bx + ¢ = 0 vdi a, b, ¢ nhap tir ban phim.

Viét chuong trinh nhap tir ban phim 2 sb a, b va mot ky tu ch. Néu: ch 1a “+* thi thuc hién
phép tinh a + b va in két qua 1én man hinh. ch 1a “~ thi thyc hién phép tinh a - b va in két
qua 1én man hinh. ch 1a “*” thi thuc hién phép tinh a * b va in két qua 1én man hinh. ch 13 «/”
thi thuc hién phép tinh a / b va in két qua 1én man hinh.

Viét chuong trinh nhdp vao 2 s 1a thang va nim cia mot nim. Xét xem thang d6 co bao
nhiéu ngay? Biét rang: Néu thang 1a 4, 6, 9, 11 thi s6 ngay la 30. Néu thang la 1, 3, 5, 7, 8,
10, 12 thi s6 ngay la 31. Néu thang la 2 va nam nhuan thi s6 ngay 29, nguoc lai thi s6 ngay la
28.

Co hai phuo’ng thirc gui tién tiét kiém: gui khong ky han 13i sudt 2. 4%/thang, moi thang tinh
1a1 mot lan gui co ky han 3 thang 14i sudt 4%/thang, 3 thang tinh 13i mot 1an.Viét chuong
trinh tinh tong cong s tién ca von 13n 16i sau mot thoi gian giri nhap tir ban phim.
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*Bai 6 - PIEU KHIEN LAP
I. Lénh FOR

Lénh for cho phép ldp lai cong viéc cho dén khi diéu kién sai.

Cu phap:
for (Bi€u thuc 1; bi€u thirc 2; biéu thuce 3)
{
<Cong viéc>
h
Luu do: l

Tinh gia tri BT 1

Biéu thtre 2

Thyuc hién CV

A 4

Tinh gi4 tri BT 3

Giai thich: <Céng viéc>: duoc thé hién 13 1 cdu 1énh hay 1 khéi 1énh. Thr ty thyc hién
cua cau lénh for nhu sau:
B1: Tinh gi4 tri cta biéu thirc 1.
B2: Tinh gia tri cta biéu thirc 2.
- Néu gia tri ctia biéu thirc 2 14 sai (=0): thoat khoi cau 1énh for.
- Néu gia tri ctia biéu thire 2 14 dang (1=0): <Céng viéc> duoc thuc hién.
B3: Tinh gi4 tri ctia biéu thirc 3 va quay lai B2.
Luu y:
— Khi biéu thirc 2 ving mit thi n6 duogc coi 1a luén ludn dung;
- Biéu thirc 1: thong thudng 1a mot phép gan dé khai tao gia tri ban dau cho bién
dicu kién;
~ Biéu thtrc 2: 13 mot biéu thie kiém tra diéu kién dung sai dé dirng vong lap;
— Biéu thire 3: thong thudng 1a mot phép gan dé thay doi gia tri cua bién didu kién,
bién diéu ki€n nay thuong (phai cd) trong Bicu thic 2;
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- Trong m6,i biéq thirc c6 thé ¢ nhidu biéu thirc con. Cac biéu thirc con dugc phan

biét bdi dau phay.
Vi du I: Viét doan chuong trinh in diy s6 nguyén tir 1 dén 10.
#include <stdio.h>
#include<conio.h>
int main ()
{

int 1i;

printf ("\n Day so tu 1 den 10 :");

for (i=1; i<=10; 1i++)

{
printf ("sd ",1i);
}

getch ();

return 0O;
}
Vidu 2: Viét chuong trinh nhap vao mot sé nguyén n. Tinh tong clia cac sé nguyén tir 1
dénn.
#include <stdio.h>
#include<conio.h>
int main ()
{

unsigned int n, i, tong;

printf ("\n Nhap vao SO nguyen duong n:";
scanf ("%d", &n) ;

tong=0;
for (i=1; i<=n; i++)
tong+=i;
printf ("\n Tong tu 1 den %d =%d ",n,tongqg);
getch();
return 0;
}
Vi du 3: Viét chuong trinh in ra trén man hinh mot ma tran c6 n dong m cot nhu sau:

1234567
2345678
3456789

#include <stdio.h>
#include <conio.h>
int main ()

{
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unsigned int dong, cot, n, m;
printf ("\n Nhap vao so dong va so cot :");
scanf ("%d%d", &n, &m) ;
for (dong=0;dong<n;dongt+)
{

printf ("\n") ;

for (cot=1l;cot<=m;cot++)

printf ("$d\t", dong+cot) ;

}
getch ()
return 0;

}
Ill. Lénh WHILE

Vong lap while gidng nhu vong lap for, dung dé lip lai mot cong viée ndo d6 cho dén khi
dicu kién sai.

Cu phap:
while (Biéu thirc diéu kién)
{
<Cong viéc>
h
Luu do:
Diéu kién
ThlIC hlén CV v
Giai thich:

- <Cong Viéc?: duoc thé hién bﬁng 1 cau I¢nh hay 1 khdi lénh;
- Kiém tra Bi€u thirc di€u kién;
- Neéu dieu kién sai (=0) thi thoat khéi 1énh while;
- Néu dieu kién dung (!=0) thi thyc hién cong vi¢c ro1 quay lai ki€m tra diéu kién
tiep.
Luu y:
— Lénh while gdm c6 biéu thirc diéu kién va than vong lap (khéi 1énh thyc hién cong

viéc) ;
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- Vong ldp dung lai khi nao diéu kién sai;

— Khbi 1énh thyc hién cong viée co thé rdng, c6 thé lam thay d6i diéu kién.
Vidu I Viét doan chuong trinh in day sO nguyén tur 1 dén 10.
#include <stdio.h>
#include<conio.h>
int main ()

{
int i;
printf ("\n Day so tu 1 den 10 :");
i=1;
while (i<=10)
{
printf ("sd ",1i);
i=i+1;
}
getch ()
return 0;

}

Vidy 2: Viét chuwong trinh nhip vao mot sé nguyén n. Tinh tdng ciia cac s6 nguyén tir 1
dén n.
#include <stdio.h>
#include<conio.h>
int main ()
{
unsigned int n,i,tong;
printf("\n Nhap vao so nguyen duong n:");
scanf("%d",&n);
tong=0;
=1;
while (i<=n)
{
tong+=i;
1++;
}
printf("\n Tong tu 1 den %d =%d ",n,tong);
getch();
return O;

b

Vi du 3: Viét chuong trinh in ra trén man hinh mot ma tran c6 n dong m cot nhu sau:

56



1234567
2345678
3456789

#include <stdio.h>

#include<conio.h>

int main ()

{
unsigned int dong, cot, n, m;
printf("\n Nhap vao so dong va so cot :");
scanf("%d%d",&n,&m);

dong=0;
while (dong<n)
{
printf("\n");
cot=1;
while (cot<=m)
{
printf("%d\t",dong+cot);
cot++;
}
dong++;
}
getch();
return O;

b
lll. Lénh DO .. WHILE

Vong lap do ... while gidng nhu vong lip for, while, dung dé lip lai mot cong viée nao
do khi di€u kién con ding.

Cu phap:

do
{

}

while (<Biéu thtrc diéu kién>)

<Cong viéc>

Luu do:
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l

Thyc hiéen CV | ¢—

Diéu kién

Giai thich:
~ <Cbng viéc>: dugc thé hién bang 1 cau Iénh hay 1 khdi 1énh;
- Trudc tién cong viéc duogc thuc hién trudce, sau d6 madi kiém tra Biéu thirc diéu
kién;
~ Néu diéu kién sai thi thoat khéi 1énh do ...while;
~ Néu diéu kién con dung thi thuc hién cong viéc roéi quay lai kiém tra diéu kién
tiép;
Luu y:
- Lénh do...while thyc hi¢n cong vi¢ce it nhat 1 lan;
~ Vong lap dung lai khi diéu kién sai;
— Khbi 1énh thyc hién cong viée co thé rdng, c6 thé lam thay d6i diéu kién.

Vi du I: Viét doan chuong trinh in diy s6 nguyén tir 1 dén 10.
#include <stdio.h>
#include<conio.h>
int main ()
{

int 1;

printf("\n Day so tu 1 den 10 :");

=1;

do

printf("%d ",i++);

while (i<=10);

getch();

return O;

}

Vidu 2: Viét chuong trinh nhap vao mot sé nguyén n. Tinh tong clia cac sé nguyén tir 1
dén n.

#include <stdio.h>

#include<conio.h>

int main ()
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unsigned int n,i,tong;

printf("\n Nhap vao so nguyen duong n:");
scanf("%d",&n);

tong=0;

=1;

do

{

tong+=i;
1++;
} while (i<=n);

printf("\n Tong tu 1 den %d =%d ",n,tong);
getch();

return O;

}

Vidu 3: Viét chuong trinh in ra trén man hinh mét ma trdn c6 n dong m cét nhu sau (n,
m>=1):

1234567

2345678

3456789

#include <stdio.h>
#include<conio.h>
int main ()
{
unsigned int dong, cot, n, m;
printf("\n Nhap vao so dong va so cot :");
scanf("%d%d",&n,&m);
dong=0;
do
{
printf("\n");
cot=1;
do
{
printf("%d\t",dong+cot);
cot++;
} while (cot<=m);
dong++;
} while (dong<n);
getch();
return 0;
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So sanh cdac vong lap
Vong lap for, while:
- Kiém tra giiéu kién trudc thuc hién cong viéc sau nén doan I€nh thuc hién cong
viéc c6 thé khong dugc thyc hién;
~  Vong lap két thuc khi nao diéu kién sai.
Vong lap do...while:
- Thuc hién cong viéc tru’c"rc kiém tra diéu kién sau nén doan 1énh thuc hién cong
viéc dugc thuc hién it nhat 1 lan.;
~  Vong lap két thuc khi nao diéu kién sai.

IV. Lénh break va continue

Lénh break
Cu phéap:
break;
Y nghia: Dung dé thoat khoi vong lap. Khi gap cau Iénh nay trong vong ldp, chuong trinh
s€ thoat ra khoi vong lap va chi dén cau Iénh lién sau n6. Néu nhiéu vong lap --> break sé

thoat ra khoi vong lip gan nhét. Ngoai ra, break con duoc dung trong ciu trac lya chon
switch.

Lénh continue
Cu phap:

continue;
Y nghia : Khi gap lénh nay trong cac vong lap, chuong trinh s& bé qua phan con lai trong
vong 1ap va ti€p tuc thyc hién lan lap ti€p theo. P41 voi 1€nh for, biéu thic 3 s€ dugc tinh
tr1 va quay lai budc 2. D61 véi 1énh while, do while; bi€u thuc diéu kién s€ dugc tinh va
xét xem c6 thé ti€p tuc thyc hi¢n <Cong viéc> nita hay khong? (dua vao két qua cua bi€u
thirc diéu kién).

Ill. Tém tat néi dung bai hoc
I.Lénh FOR
II. Lénh WHILE
III. Lénh DO .. WHILE
IV. Lénh BREAK va CONTINUE
V. Bai tap

IV. Bai tap
Xem Bai 7 - Bai tip thwe hanh Céc ciu triic di¢u khién
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Bai 7 - Bai thwc hanh: PIEU KHIEN LAP
I. Bai tap lam theo yéu cau
1. Tim USCNLN cua hai s6

Yéu cau: Viét chuong trinh cho phép nhap vao 2 s6 nguyén va in ra udc so chung lén
nhat cua 2 s0 do.

Soan thdao van ban chwong trinh nhw sau:
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <math.h>
int main()
{ inta,b,tu,v;
system("cls");
printf("Nhap vao cac he so a va b:");
scanf("%d %d",&a,&b);
u=a;
v=Db;
while (a>0)
{
if (a<b)
{
t=a; a=b; b=t;
§
a=a-b;
h
printf("USCLN cua %d va %d = %d\n", u, v, b);
printf("Nhan phim bat ky de ket thuc!");
getch();
return O;

b
Thir nghiém 1:
1. Nhan F9 dé chay chuong trinh, khi d6 giao dién CT xuét hién nhu sau:
cv D:\Giangday\1011ky1\Ky thuat Lap trinh\Vidu1.exe

INhap vao cac he so a va h:
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2. Nhap cac gia tri cho a va b twong ng 1a 12 18 Enter, khi d6 két qua nhan dugc
nhu sau:

cv D:\Giangday\1011ky1\Ky thuat Lap trinh\Vidu1.exe

INhap vao cac he so a va b:12 18
SCLN cua 12 va 18 = 6
han phim bat ky de ket thuc?

Kl i

3. Nhan xét vé két qua dat duoc

Thir nghigm 2: Viét lai chuong trinh trén theo thuat toan Euler mé ta nhu sau:

Input: a, b
Output: d
Mo ta:
x=a;y=b;
2) While y>0
a) r=xmody;
b) x=Yy;
c) y=r
End While
3) d=x;

2. Tinh l3i suét tién guvi

Vin dé: Gia str tlen giri tiét kiém duoc tinh véi 13i sudt 1a m% mdi thang, sau n thang thi tién 1ai
dugc cong vao gbe. V1et chuong trinh cho phép tinh va in ra man hinh s6 tién c6 duoc sau K
thang guri tiét kiém voi s6 tién gde ban dau 1a T.

Soan thdo vdn ban chwong trinh sau:
#include<stdio.h>

#include<conio.h>
int main()
{
float m, T lai, Tco;
intn, K;
printf("Lai suat (Phan tram) :"); scanf("%f",&m);
m=m/100;
printf("So thang de lai vao goc: "); scanf("%d",&n);
printf("So tien gui :"); scanf("%f",&T);
printf("So thang gui M) scanf("%d",&K);
lai=0;
for (inti=1; i<=K; i++)
{
Iai = lai+ m*T;
if (i%n==0) ;
{
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T=T+lai;
}
}
Tco=T +lai;
printf("So tien: %0.5f", Tco);
getch();
return 0;
}
Thir nghiém 1:
- Chay chuong trinh va cho biét két qua khi nhap vao m=5, n=3, T=100, K=2. Nhan xét vé
két qua nhan dugc
- Chay chuong trinh va cho biét két qua khi nhap vao m=>5, n=3, T=100, K=3. Nhan xét vé
két qua nhan duoc.
Thir nghi€ém 2:
- Trong khéi 1énh
if (i%n==0)
{
T=T+lai;
}
Thém vao 1énh lai =0; dé thanh nhu sau:
if (i%n==0)
{
T=T+lai;
lai=0;
}
- Chay chuong trinh va cho biét két qua khi nhap vao m=5, n=3, T=100, K=3. Nhan xét vé
két qua nhan duoc. Giai thich.
- Chay chuong trinh va cho biét két qua khi nhap vao m=5, n=3, T=100, K=20. Nhan xét
ve két qua nhan dugc. Giai thich.
Thir nghi€ém 3:
~  Gia sir s6 thang giri 1a khong nguyén, nghia 1a sb thang guri co thé 1a 3.5 thang, 4.3 thang
... Néu thay ddi kiéu bién K 1a float thay vi int bing cch thay dong lénh
intn, K;
thanh hai dong 1énh sau:
intn;
float K;
- Chay chuong trinh va cho biét két qua khi nhap vao m=5, n=3, T=100, K=3. Nhan xé&t vé
két qua nhéan duogc.
- Debug timg budc va giai thich vi sao chwong trinh sau khi sira nhu trén cho két qua
khong dung.

II. Bai tap tw Iam

1. Mot s6 nguyén duong chia hét cho 3 néu tdng cac chit s cia n6 chia hét cho 3. Viét chuong
trinh nhap vao mot so cd 3 chir so, kiém tra s6 d6 c6 chia hét cho 3 dung tinh chat trén.( if)

2. Tro choi "Oan ti ti": trd choi ¢ 2 nguoi choi mdi nguodi sé& ding tay dé biéu thi mot trong 3
cong cu sau: Kéo, Bao va Bua. Nguyén tic: Kéo thing bao. Bao thing bua. Bua thing kéo.
Viét chwong trinh mé phong trd choi nay cho hai ngudi choi va ngudi choi véi may. (switch)

3. Viét chuong trinh tinh tién dién gdm cac khoan sau: Tién thué bao dién ké : 1000 dong /
thang. Pinh mirc sir dung dién cho mdi ho 1a 50 Kw Phan dinh muc tinh gia 450 déng /Kwh
Néu phan vuot dinh mirc <= 50 Kw tinh gia phat cho phan nay la 700 ddng/Kwh . Néu phan
vuot dinh muc 16n 50 Kw va nho hon 100Kw tinh gia phat cho phan nay 1a 910 déng/Kwh
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10.
11.

12.
13.
14.

15.

16.

17.

18.

19.

Néu phan vuot dinh mirc 16n hon hay bang 100 Kw tinh gia phat cho phan nay la 1200
dong/Kwh . V&1 : chi s6 dién ké cii va chi so dién ké mé1 nhap vao tr ban phim. In ra man
hinh s6 tién tra trong dinh mutc, vugt dinh mtrc va tong ctia chiing. (if)

Viét chwong trinh nhan vao gid, phut, gidy dang (hh:mm:ss ), tir ban phim. Cong thém mét sd
gidy vao va in ra két qua dudi dang ( hh:mm:ss ).

Viét churong trinh nhap vao ngay thing nim ctia mot ngay, kiém tra né c6 hop 1é khong.

Kiém tra mot ky tu nhap vao thudc tp hop nio trong cac tip ky tu sau: Cac ky tu chit hoa:
'A'...'Z' Céc ky tu chit thuong: 'a' ... 'z’ Cac ky tu chit s6 : '0' ... '9' Cac ky tr khac. 14. Hé
thap luc phan ding 16 ky s bao gdbm cacky tw 0 .. 9 va A, B, C, D, E ,F. Cacky s6 A, B, C,
D, E, F ¢6 gia tri tuong tng trong h¢ thdp phan nhu sau: A10 B 11 C 12D 13 E 14 F I5.
Hay viét chuwong trinh cho nhdp vao ky tu biéu dién mét ky sb cua hé thap luc phan va cho
biét gia tri thap phan twong trng. Truong hop ky tu nhap vao khong thudc cac ky so trén, dua
ra thong bdo 16i : "Hé thap luc phan khong dung ky s6 nay"

Viét chuong trinh nhip vao ngay thing nim ciia ngay hom nay, in ra ngay thing nim cia
ngay mai.

Viét chuong trinh tinh cc tong sau: a) S=1 + 2 + ... + n b) S=1/2 + 2/3 + ... +n/(n+1) ¢) S=-
1+2-3+4-...+(-1)nn

Viét chuong trinh nhap vao mot day n sd, tim sb 16n nhat cua day va xac dinh vi tri cua )
16n nhat trong day.

Viét churong trinh dém s6 chir s6 ciia mot s6 nguyén n.

Tim sb nguyén duwong k nho nhét sao cho 2k > n v&i n 1a mot sé nguyén dwong nhap tir ban
phim.

Viét churong trinh in ra s6 dao nguoc ciia mot sé nguyén n, v6i n nhap tir ban phim.

Tinh gia tri trung binh ciia mot diy s thuc, két thuc diy véi -1.

Viét chuong trinh mé phong phép chia nguyén DIV 2 s6 nguyén a va b nhu sau: dé chia
nguyén a va b ta tinh tri a-b, sau do liy hiéu tim duoc lai trir cho b... tlep tuc cho dén khi hiéu
cia n6 nhé hon b. Sb lan thuc hién duoc cic phép trir & trén s& bang tri ciia phép chia
nguyén.

Tim s6 nguyén duong N nho nhét sao cho 1+1/2+ ..+1/N > S, véi S nhap tir ban phim.

Viét chwong trinh tinh P=2*4*6*._.*(2n), n nhap tir ban phim.

Viét chuong trinh tim UCLN va BCNN cua hai s6 a va b theo thuat toan sau (Ky hiéu UCLN

ciuaa,bla(a, b) con BCNN 14 [a,b]) - Néu a chia hét cho b thi (a,b) = b - Néu a = b*q + r thi
(a,b) = (b,r) - [a,b] = a*b/(b,r) .
Viét chuong trinh nhap vao mot so nguyén duong n, in ra man hinh cac sO nguyén to p <=n

S6 nguyén p goi 1a sé nguyén t6 néu p chi chia hét cho mot va chia hét cho ban than né.

Viét chuong trinh tinh gan ding cin bac hai cia mot sb dwong a theo phwong phap Newton :
Trudce hét cho x0=(1 + a)/2 sau do la cong thirc truy hoi: xn+1=( xn + a/xn)/2 xn+1 - xn xn <
e thi cdn bac hai cia a bang xn+1Neéu: Trong do6 e la mot hang s6 cho trudc lam do chinh xéac.

20. Viét chuong trinh tinh gin dung can bac n ciia mot sd duong a theo phuong phap Newton :

Trudc hét cho x0= a/n sau d6 1a cong thire truy hoi: (n- 1) xkn +a nxkn-1xk+1 = Néu |a - xnn|
< e thi xn la can bac n cia a. Trong do6 e la mot hing sb cho trude 1am d6 chinh xac. Néu a <
0 va n chin thi khéng ton tai cin.
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Bai 8 - MANG VA CON TRO

Noi dung bai hoc
1. Mang
1. Mang trong C
2. Mdng mét chiéu
3. Mang nhiéu chiéu
11. Con tro
1. Khai bdo va sir dung bién con tré
2. Con tro va mang
3. Con tré va tham soé hinh thirc ciia ham
III. Tém tdt ndi dung bai hoc

I. Mang
1. Mang trong C
Mang 1a mot tdp hop cac phan tr ¢ dinh co cung mot kiéu, goi 1a kiéu phan tir. Kiéu
phan tir c6 thé 1a: ky tu, s6, chudi ky tu;
Ta c6 thé chia mang lam 2 loai: mang 1 chiéu va mang nhiéu chiéu.
2. Mang mét chiéu
Mang 1 chiéu 13 mot ddy cac phan tir co cing tén goi, co 1 chi s6 dé chi thir tir ctia phan
tir d6 trong diy. Mang mot chiéu con ¢ thé hiéu nhu mot Vector.
Khai bdo méng véi sé phén tiv xdc dinh (khai bdo twong minh)
Cu phap:
<Kiéu> <Tén mang >[n]
Trong do:

~ Tén mang: day la mot cai tén dit dung theo quy tic dit tén ctia danh biéu;

n: 13 mot hing sb nguyén, cho biét s6 luong phan tir tdi da trong mang 13 bao
nhiéu (hay néi khac di kich thudc cia mang la gi);

Ki€u: moi phan tir cia mang c6 dir li¢u thudc kiéu gi;

O day, ta khai bao mot bién mang gdm cé n phan tir, phan tir thir nhat 1a tén mang
[0], phan tir cudi cung 13 tén méang[n -1];

Vi du:

int a[10];

/* Khai bao bién mang tén a, phan ttr thir nhat 14 a[0], phan tir cudi cung 1a a[9].*/

Ta c6 thé coi mang a 13 mot ddy lién tiép cc phan tir trong bd nhd nhu sau:
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Vi tri 0 1 2 3 4 5 6 7 8 9
Ténphﬁn‘u’r a[0] a[l] a[2] a[3] a[4] a[5] a[6] a[7] a[8] a[9]

Hinh 1: Hinh 4nh mang a trong bd nho

Khai bdo mdng véi sé phin tir khéng xdc dinh (khai bdo khéng twong minh)
Cu phap:

<Kiéu> <Tén mang> <[]>
Khi khai bao, khong cho biét & s6 phan tir cia mang, kiéu khai bao nay thudng dugc ap
dung trong céac trudong hop: vira khai bao vira gan gia tri, khai bao mang 14 tham sb hinh
thirc ciia ham.
Vira khai bao vira gan gia tri
Cu phap:

<Kiéu> <Tén mang> []= {Cac gia tri cach nhau bdi ddu phay}
Néu vira khai bao vira gan gia tri thi mic nhién C s& hiéu s6 phan tr ciia mang 13 s6 gia
tri ma ching ta gan cho mang trong cap dau {}. Ching ta c6 thé sir dung ham sizeof() dé
ldy s6 phan tir ciia mang nhu sau:

Sb phan tir=sizeof(tén mang)/ sizeof(kiéu)

Truy xudt ting phéin tir ciia mdang
MB&i phan tir cia mang dugc truy xuat théng qua Tén bién mang theo sau 13 chi sé nim
trong cip diu ngoic vudng [ . Ching han a[0] 1 phan tir ddu tién ctia mang a duoc khai
bao & trén. Chi s6 cia phan tir mang 13 mot biéu thirc ma gia tri 1a kiéu s6 nguyén.
Vidu I:

int a[10];
Trong khai bao nay, viéc truy xudt cac phan tir dugc chi ra trong hinh 1. Chang han phan
torthe 2 (coOvitri 1) laa[l]...
Vi du 2: Vira khai bao vira gan tri cho 1 mang 1 chiéu cac s6 nguyén. In mang sd nguyén
nay lén man hinh.
#include <stdio.h>

#include <conio.h>
int main()

{

int n,i,j,tam;
int dayso[]={66,65,69,68,67,70};
n=sizeof(dayso)/sizeof(int); /*Lay so phan tu*/
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printf("\n Noi dung cua mang ");
for (i=0;i<n;i++)

printf("%d ",dayso[1]);
getch();
return O;

}
Vi du 3: Boi mot 5O nguyén duong thap phén thanh sd nhi phan. Viée chuyéq d6i nay
duoc thuce hién bang cach lay s6 do chia lién ti€p cho 2 cho to1 khi bang 0 va lay cac so
du thgo chiéu nguogc lai d€ tao thanh s6 nhi phan. Ta s€ dung mang mot chi€u dé luu lai
cac soO du do.
#include<conio.h>
#include<stdio.h>
int main ()
{
unsigned int Ny
unsigned int Du;
unsigned int NhiPhan[20],K=0;
int 1i;
printf ("Nhap vao so nguyen N= ") ;scanf ("%d", &N) ;
do
{
Du=N % 2;
NhiPhan [K]=Du;
K++;
N = N/2;
} while (N>0) ;
printf ("Dang nhi phan la: ");
for(i=K-1;i>=0;1i--)
printf ("%$d",NhiPhan[i]);
getch();
return 0;

}

Vi du 4: Nhap vao mot diy n s va sip xép cac sb theo thir tir ting. C6 rat nhidu giai thuat
sap xép. Mot trong sb d6 duge md ta nhu sau: Pau tién dua phan tir thir nhét so sanh véi
cac phﬁn tr con lai, néu n6 16n hon mot phﬁn tur dang so sanh thi ddi chd hai phén tir cho
nhau rdi tiép tuc so sanh. Sau d6 tiép tuc so sanh phan tir thir hai véi cac phan tir tir thir ba
tr di ... e tiép tuc nhu vAy cho dén phan tir th n-1.

#include<conio.h>

#include<stdio.h>

int main()
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{
int b[20], N, 1,j,t;

/* 1. Nhap so phan tu cua mang*/
printf(""So phan tu thuc te cua mang N=");
scanf("%d",&N);

/* 2. Nhap gia tri cac pha tu cua mang*/
for(i=0; i< N; i++)
{
printf("Phan tu thu %d: ",i);scanf("%d",&b[1]);

b

/* 3. Sap xep giam dan*/
for(i=0;1<N-1;1++)
{
for(int j=1+1;)<N;j++)
{
if (b[1]>b[j])
{
t=b[i];
b[i]=b[j];
b[j]=t;
b
b

b
/* 4. In ket qua sau khi sap xep*/

printf("Mang SAU khi sap xep: ");
for (1=0; i<N;i++)
printf("%d ",b[1]);

getch();
return O;

b

Phién ban khac ctia chwong trinh st dung ham (s& hoc ¢ bai sau) : viét cac ham Nhap
(Nhap céc sb), SapXep (Sap xép) va InMang (In céac sb); cac tham sd hinh thirc cta cac
ham nay 1a 1 mang khong chi dinh 16 s6 phan tir toi da, nhung ta can c6 thém sb phan tir
thyuc té duoc sir dung ctia mang 1a bao nhiéu, day 1a mot gia tri nguyén.
#include<conio.h>

#include<stdio.h>

void Nhap(int a[],int N)
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{
int 1;
for(i=0; i< N; 1++)

{

printf("Phan tu thu %d: ",i);scanf("%d",&al[1]);

}
b
void InMang(int a[], int N)
{
int 1;
for (i=0; i<N;i++)
printf("%d ",a[1i]);
printf("\n");
}
void SapXep(int a[], int N)
{
int t,1;
for(i=0;1<N-1;1++)
for(int j=1+1;)<N;j++)
if (a[i]>a[j])
{
t=a[i];
afi]=a[j];
afjl=t;
b
b
int main()
{
int b[20], N;
printf(""So phan tu thuc te cua mang N=");
scanf("%d",&N);
Nhap(b,N);
printf("Mang vua nhap: ");
InMang(b,N);
SapXep(b,N); /* G?1 ham s?p x7p*/
printf("Mang sau khi sap xep: ");
InMang(b,N);
getch();
return 0;
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3. Mang nhiéu chiéu
Mang nhiéu chiéu 12 mang co tir 2 chiéu tré 1én. Nguoi ta thuong st dung mang nhiéu

chiéu dé lwu cac ma trin, cac toa dd 2 chiéu, 3 chiéu...
Khai bdo ming 2 chiéu twong minh
Cu phap:
<Kiéu> <Tén mang><[Sé phan tir chiéu 1]><[S6 phan tir chiéu 2]>

Vi du: Ngudi ta can luu trir thong tin ctia mot ma trin gom cac s thyc. Luc ndy ta c6 thé
khai bao mot mang 2 chiéu nhu sau:

float m[8][9]; /*Khaibio mang 2 chiéucéd 8*9 phan tir 13 sb thuc*/
Trong trudng hop ndy, ta da khai bdo cho mot ma trin c6 tbi da 1a 8 dong, mdi dong c6

t6i da 14 9 cot. Hinh anh cua ma tran nay duogc cho trong hinh 2:

Dong\Cot 0 1 2 3 4 5 6 7 8
0 m[0][0] | m[0][1] | m[0][2] | m{O][3] | m[0][4] | M[O][5] | m[0][6] | m[O][7] | m[O][8]
1 m[1][0] | m[1]{1] | m[1][2] | m{1][3] | m[1]{4] | M[1][5] | m[1][6] | m{1][7] | m[1][8]
2 m(2][0] | m[2][1] | m[2][2] | m{2][3] | m[2][4] | M[2][5] | m[2][6] | m[2][7] | m[2][8]
3 m(3][0] | m[3][1] | m[3][2] | m[3][3] | m[3][4] | m[3][5] | m[3][6] | m[3][7] | m[3][8]
4 m[4][0] | m[4][1] | m[4][2] | m[4][3] | m[4][4] | m[4][S] | m[4][6] | m[4][7] | m[4][8]
5 m(5][0] | m[5][1] | m[5][2] | m[S][3] | m[5][4] | m[5][5] | m[5][6] | m[S][7] | m[5][8]
6 m[6][0] | m[6][1] | m[6][2] | m[6][3] | m[6][4] | m[6][S] | m[6][6] | m[6][7] | m[6][8]
7 m(7][0] | m[7][1] | m[7][2] | m{7][3] | m[7][4] | m[7][S] | m[7][6] | m[7][7] | m[7][8]

Hinh 2: Ma tran dugc mo ta 1a 1 mang 2 chiéu

Khai bdo mdng 2 chiéu khong twong minh
Pé khai bao mang 2 chiéu khong twong minh, ta van phai chi ra s phan tir ciia chiéu thir
hai (chiéu cudi cling).
Cu phap:

<Kiéu> <Tén mang> <[]><[Sé phan tir chiéu 2]>
Céch khai b4o nay cling duoc ap dung trong trudng hop vira khai bao, vira gan tri hay dat
mang 2 chiéu 13 tham s6 hinh thirc ctia ham.
Truy xudt tirng phén ti ciia mang 2 chiéu
Ta c6 thé truy xuat mot phan tir cia mang hai chiéu bang cach viét ra tén mang theo sau
14 hai chi s6 dit trong hai cip ddu ngodc vudng. Chang han ta viét m[2][3].
Véi cach truy xuét theo cach ndy, Tén mang[Chi s6 1][Chi sé 2] c6 thé coi la 1 bién c6

ki€u duoc chi ra trong khai bao bién mang.
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Vi du 1: Viét chuong trinh cho phép nhdp 2 ma tran a, b c6 m dong n cot, thuc hién phép
toan cong hai ma trdn a,b va in ma tran két qua 1én man hinh. Trong vi du nay, ta s& st
dung ham dé 1am ngan gon hon chuong trinh cta ta. Ta s& viét cac ham: nhap 1 ma tran
ttr ban phim, hién thi ma tran 1én man hinh, cOong 2 ma tran.

#include<conio.h>
#include<stdio.h>
void Nhap(int a[][10],int M,int N)
{
int 1,j;
for(i=0;i<M;i++)
for(j=0; j<N; j++)
{
printf("Phan tu o dong %d cot %d: ",1,j);
scanf("%d",&a[1][j]);
}
}
void InMaTran(int a[][10], int M, int N)
{
mnt 1,];
for(i=0;1<M;i++)
{
for(j=0; j<N; j++)
printf("%d ",a[1][j]);
printf("\n");
b
b

/* Cong 2 ma tran A & B ket qua la ma tran C*/
void CongMaTran(int a[][10],int b[][10],int M,int N,int c[][10])
{

nt 1,];

for(i=0;1<M;i++)

for(j=0; j<N; j++)
c[i][j]=ali][j]1+bli][j];

}
int main()
{

int a[10][10], b[10][10], M, N;

int c[10][10];/* Ma tran tong*/

printf("So dong M= "); scanf("%d",&M);
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printf("So cot N="); scanf("%d",&N);
printf("Nhap ma tran A\n");
Nhap(a,M,N);

printf("Nhap ma tran B\n");
Nhap(b,M,N);

printf("Ma tran A: \n");
InMaTran(a,M,N);
printf("Ma tran B: \n");
InMaTran(b,M,N);
CongMaTran(a,b,M,N,c);
printf("Ma tran tong C:\n");
InMaTran(c,M,N);

geteh();

return O;

}

Vi du 2: Nhap vao mdt ma tran 2 chiéu g@)m cac sb thuc, inra téng cua cac phén tor trén
duong chéo chinh ctia ma tran ndy. Ta nhan thiy rang gia st ma trdn a c6 M dong, N cot
thi cdc phan tir cta duong chéo chinh 13 cac phan tor c6 dang: a[i][i] véi i e
[0...min(M,N)-1].

#include<conio.h>
#include<stdio.h>
int main()
{
float a[10][10], T=0;
int M, N, 1,j, Min;
printf("Ma tran co bao nhieu dong? ");scanf("%d",&M);
printf("Ma tran co bao nhieu cot? ");scanf("%d",&N);
for(i=0;1<M;i++)
for(j=0; j<N; j++)
{
printf("Phan tu o dong %d cot %d: ",i,j);
scanf("%f",&a[i][j]);
b
printf("Ma tran vua nhap: \n");
for(i=0;1<M;i++)
{
for(j=0; j<N; j++)
printf("%.2f ",a[1][j]);
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printf("\n");
b
Min =(M>N) ? N: M; /* Tim gia tr? nh? nh?t c?a M & N*/
for(i=0;1<Min;i++)

T=T+a[1][1];
printf(" Tong cac phan tu o duong cheo chinh la: %f",T);
geteh();
return O;

b

Il. Con tré
Céc bién chiing ta da biét va str dung trude day déu 1a bién ¢ kich thudc va kiéu dir liéu
xac dinh. Ngudi ta goi cac bién kiéu ndy 14 bién tinh. Khi khai bao bién tinh, mot luong 6
nh¢ cho cac bién nay s& duoc cip phat ma khong can biét trong qua trinh thue thi chuong
trinh ¢6 st dung hét luvong 6 nhd nay hay khong. Mit khac, cac bién tinh dang nay sé& ton
tai trong sudt thoi gian thyc thi chuong trinh du ¢6 nhitng bién ma chwong trinh chi sir
dung 1 1an 161 bo.
Mot sb han ché c6 thé gip phai khi sir dung cac bién tinh:
— Cép phat 6 nhé du, gay ra lang phi 6 nhé;
— Céap phat 6 nhé thiéu, chuong trinh thyc thi bi 151,
Dé tranh nhitng han ché trén, ngdn ngit C cung cip cho ta mot loai bién dic biét goi 1a
bién dong véi cac dac diém sau:
— Chi phét sinh trong qué trinh thyc hién chuong trinh chir khong phat sinh luc bat
dau chuong trinh;
- Khi chay chuong trinh, kich thudc cua bién, vung nhd va dia chi vung nhd dugc
cip phat cho bién co thé thay doi;
— Sau khi sir dung xong c6 thé giai phong dé tiét kiém chd trong bd nho.
Tuy nhién cac bién dong khong co dia chi nhat dinh nén ta khong thé truy cip dén chung
duoc. Vi thé, ngon ngit C lai cung cép cho ta mét loai bién dic biét nita dé khic phuc tinh
trang ndy, d6 1a bién con tro (pointer) véi cac dac diem:
- Bién con tro khong chtra dir li€éu ma chi chira dia chi cua dir li€u hay chtra dia chi
cua 0 nhé chira dir li€u;
- Kich thuée cua bién con tro khong phu thude vao kiéu dix liéu, ludn co kich thude
cb dinh 1a 2 byte.

1. Khai bao va str dung bién con tré
Khai bdo bién con tré
Cu phap:
<Kiéu> * <Tén con tré> ;
Y nghia: Khai bao mot bién cé tén 1a Tén con tré dung dé chira dia chi cua cac bién c6

kiéu Kieu.
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Vi du I: Khai bao 2 bién a,b ¢ kiéu int va 2 bién pa, pb 1a 2 bién con tré kiéu int.
int a, b, *pa, *pb;

Vi du 2: Khai bao bién f kiéu float va bién pf 1a con tro float
float f, *pf;

Luu ¥: Néu chua mudn khai bao kiéu dir liéu ma con tré ptr dang chi dén, ta sir dung:
void *ptr;

sau d6, néu ta mudn con trd ptr chi dén kiéu dit liéu gi cling duoc. Tac dung cua khai bao

nay la chi danh ra 2 bytes trong bo nhé dé cap phat cho bién con tré ptr.

Cac thao tac trén con tro
Gan dia chi ciia bién cho bién con tro
Toén tir & dung dé dinh vi con tro dén dia chi ctia mot bién dang lam viéc.
Cu phap:
<Tén bién con tro>=&<Tén bién>;
Giai thich: Ta gan dia chi ctia bién Tén bién cho con tré Tén bién con tré.
Vi du: Gan dia chi ctia bién a cho con trd pa, gan dia chi ctia bién b cho con tro pb.
pa=&a; pb=&b;
Luu y: Khi gan dia chi cua bién tinh cho con trd can phai lwu ¥ kiéu dit liéu ctia ching.
Vi du sau day khong ding do khong tuong thich kiéu:
int Bien Nguyen;

float *Con Tro Thuc;

Con Tro Thuc=&Bien Nguyen;
Phép gan & day 1a sai vi Con Tro Thuc 1a mét con tré kiéu float (n6 chi co thé chira duoc
dia chi ctia bién kiéu float); trong khi d6, Bien Nguyen c6 kiéu int.
Noi dung ctia 6 nhé con tré chi téi
bé truy cap dén noi dung cua 6 nhd ma con tro chi to1, ta st dung ct phap:

*<Tén bién con tro>
Vi du 3: Vi du sau day cho phép khai béo, gan dia chi ciing nhu ldy ndi dung ving nhé
ctia bién con tro:

int x=100;

int *ptr;

ptr=&x;
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int y= *ptr;
Luu y: Khi gan dia chi ctia mot bién cho mot bién con trd, moi sy thay doi trén ndi dung
6 nhé con tré chi toi s& lam gia tri ctia bién thay ddi theo (thuc chat ndi dung 6 nhé va
bién chi 1a mot).
Vi du 4: Doan chuong trinh sau thiy 13 sy thay d6i nay
#include <stdio.h>
#include <conio.h>

int main()

{
int a,b,*pa,*pb;
a=2;
b=3;
printf("\nGia tri cua bien a=%d \nGia tri cua bien b=%d ",a,b);
pa=&a;
pb=&b;
printf("\nNoi dung cua o nho con tro pa tro toi=%d",*pa);
printf("\nNoi dung cua o nho con tro pb tro toi=%d ",*pb);
*pa=20; /* Thay doi gia tri cua *pa*/
*pb=20; /* Thay doi gia tri cua *pb*/
printf("\nGia tri moi cua bien a=%d \n Gia tri moi cua bien b=%d ",a,b);

getch();
return O;

b
Cip phdt viing nhé cho bién con tré
Trude khi sir dung bién con trd, ta nén cap phat ving nhd cho bién con tro ndy quan ly
dia chi. Viéc cip phat dugc thuc hién nhd cac ham malloc(), calloc() trong thu vién
alloc.h.
Cu phap:
void *malloc(size t size):
Cép phét ving nhd c6 kich thudc 1a size.
void *calloc(size t nitems, size t size):
CAp phét ving nhd c6 kich thude 1a nitems*size.
Vi du: Gia st ta ¢6 khai bao:
int a, *pa, *pb;

pa = (int*)malloc(sizeof(int));
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/* Cap phat viing nhd c6 kich thude bang véi kich thude ctia mot s nguyén */
pb= (int*)calloc(10, sizeof(int));
/* Cap phat viing nhé c6 thé chira duoc 10 s6 nguyén*/

Luc nay hinh anh trong bd nhé nhu sau:

0 01 [2 |3 |4 [5]6[7]8]9
pa (2 byte) | pb (2 byte)

Luwu y: Khi st dung ham malloc() hay calloc(), ta phai ép kiéu vi nguyén miu cac ham

nay tra vé con tré kiéu void.
Cdp phat lai vang nho cho bién con tro

Trong qua trinh thao tic trén bién con tro, néu ta can cdp phat thém ving nhé c6 kich
thude 16n hon ving nhé di cip phat, ta st dung ham realloc().
Cu phap:
void *realloc(void *block, size t size)
Y nghia:
~ Cap phat lai 1 ving nhé cho con tro block quan 1y, viing nhd nay co kich thuéde
moi 1a size; khi cép phét lai thi n6i dung ving nhé truée dé van ton tai;
~ Két qua tra vé cta ham 1a dia chi du tién ctia ving nhé mdi. Pia chi ndy ¢ thé
khac vé6i dia chi duoc chi ra khi cap phat ban dau.
Vi du: Trong vi du trén ta c6 thé cip phat lai ving nhé do con tré pa quan Iy nhu sau:
int a, *pa;
pa= (int*)malloc(sizeof(int)); /*Cap phat viing nhé co kich thudc 2 byte*/
pa = realloc(pa, 6); /* Cap phat lai viing nhé c6 kich thudc 6 byte*/
Gidi phong viing nhé cho bién con tré : Mot ving nhd da cap phat cho bién con tro, khi
khong con sir dung nira, ta s& thu hoi lai viing nhé ndy nho ham free().
Cu phap:
void free(void *block)
Y nghia: Giai phong viing nhé dugce quan 1y béi con tro block.
Vi du: O vi du trén, sau khi thue hién xong, ta giai phong viing nhé cho 2 bién con trd pa
& pb:
free(pa);
free(pb);
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Mt 56 phép todn trén con tré

a. Phép gan con tro: Hai con trd cung kiéu c6 thé gan cho nhau.

Vidu

int a, *p, *q ; float *f;
a=5;p=&a;q=p;/*dung */
f=1p ; /* sai do khac kiéu */
Ta ciing c6 thé ép kiéu con tro theo ct phap:
(<Kiéu két qua>*)<Tén con tro>
Chéng han, vi du trén dugc viét lai:
int a, *p, *q ; float *f;
a=5;p=&a;q=p;/*dung */
f = (float*)p; /* Pling nhd ép kiéu*/

b. Cong, trir con trd vdi mot sO nguyén

Ta c6 thé cong (+), trix (-) 1 con tré véi 1 s6 nguyén N nao dé; két qua tra vé 1a 1 con tro.
Con tro nay chi dén viing nhd cach viing nhé cua con tré hién tai N phan tu.
Vi du: Cho doan chuong trinh sau:

int *pa;

pa = (int*) malloc(20); /* Cép phat ving nhé 20 byte=10 sé nguyén*/

int *pb, *pc;
pb=pa+7;
pc=pb-3;

Ltc nay hinh dnh cua pa, pb, pc nhu sau:
0123 45¢6 7289

pa pc pb

c. Con tré NULL: 13 con tro khong chira dia chi nio ca. Ta cé thé gan gia tri NULL cho 1

con tro c6 kiéu bét ky.
d.Luuy:
— Ta khong thé cong 2 con trd véi nhau;
— Phép trir 2 con trd cung kiéu sé& tra vé 1 gi4 tri nguyén (int). Py chinh 1a khoang

cach (s6 phn tir) giita 2 con tro d6. Chang han, trong vi dy trén pc-pa=4.
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2. Con tré va mang

Con tré va ming 1 chiéu
Giita mang va con trod c¢6 mot su lién hé rat chit ch. Nhitng phan tr cia mang c6 thé
duoc xac dinh bang chi sé trong mang, bén canh dé chung ciing c6 thé dugc xac 1ap qua
bién con tro.
Truy cip cac phan tir mang theo dang con tré
Ta c6 cac quy tic sau:

- &<Tén mang>[0] tuong duong voi <Tén mang>

- &<Tén mang> [<Vi tri>] tuong duong véi <Tén mang> + <Vi tri>

- <Tén mang>[<V1i tri>] tuong duong v&i *(<Tén mang> + <Vi tri>)
Vidu I: Cho 1 mang 1 chiéu cac s6 nguyén a co 5 phan tir, truy cap cic phan tir theo kiéu
mang va theo kiéu con tro.

#include <stdio.h>
#include <conio.h>
/* Nhap mang binh thuong */
void NhapMang(int a[], int N)
{

nt 1;

for(i=0;1<N;i++)

{

printf(""Phan tu thu %d: ",1);scanf("%d",&a[1]);

b

b

/* Nhap mang theo dang con tro */
void NhapContro(int a[], int N)
{
int 1;
for(i=0;1<N;i++)
{
printf("Phan tu thu %d: ",1);scanf("%d",a+1);
j
j
int main()
{
int a[20],N,1;
printf("So phan tu N=");scanf("%d",&N);
NhapMang(a,N);
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// NhapContro(a,N);
printf(" Truy cap theo kieu mang: ");
for(i=0;i<N;i++)
printf("%d ",a[1]);
printf("\nTruy cap theo kieu con tro: ");
for(i=0;i<N;i++)
printf("%d ", *(a+1));
getch();
return O;

b

Truy xuét tirng phin tir dang dwoc quan Iy béi con tré theo dang méang

~  <Tén bién>[<Vi tri>] twong dwong véi *(<Tén bién> + <Vi tri>)

- &<Tén bién>[<Vi tri>] twong duong v4i (<Tén bién> + <Vi tri>)
Trong d6 <Tén bién> 1a bién con tro, <Vi tri> 1a 1 biéu thirc s6 nguyén.
Vi du 2: Gia st c6 khai bao:

#include <stdio.h>
#include <alloc.h>
#include <conio.h>
#include <stdlib.h> /* Them vao so voi phien ban tren DOS*/
int main()
{
int *a;
int 1;
a=(int*)malloc(sizeof(int)*10);
for(i=0;1<10;1++)
a[i] = 2*1;
printf(" Truy cap theo kieu mang: ");
for(i=0;1<10;1++)
printf("%d ",a[1]);
printf("\nTruy cap theo kieu con tro: ");
for(i=0;1<10;1++)
printf("%d ", *(a+1));
getch();
return 0;

b
Con tré chi dén phin tir mang

Gia sir con tro ptr chi dén phan tir a[i] ndo d6 ctia mang a thi:
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ptr + j chi dén phan tir th j sau a[i], trc a[i+j]
ptr - j chi d@én phan tir ding trude a[i], tirc a[i-]

Vi du 3: Gia st ¢6 1 mang mang_int, cho con trd contro_int chi dén phan tir thir 5 trong

mang. In ra cac phan tir cia contro_int & mang_int.

#include <stdio.h>
#include <conio.h>
#include <alloc.h>

#include <stdlib.h>

int main()

{

b

int i,mang_int[10];
int *contro_int;
for(i=0;1<=9;i++)
mang_int[1]=1*2;
contro_int=&mang_int[5];
printf("\nNoi dung cua mang_int ban dau=");
for (i=0;i<=9;i++)
printf("%d ",mang_int[i]);
printf("\nNoi dung cua contro int ban dau =");
for (1i=0;1<5;i++)
printf("%d ",contro_int[i]);
for(i=0;1<5;i++)
contro_int[i]++;
printf("\n ");
printf("\nNoi dung cua mang_int sau khi tang 1=");
for (1i=0;1<=9;i++)
printf("%d ",mang_int[i]);
printf("\nNoi dung cua contro_int sau khi tang 1=");
for (1i=0;1<5;i++)
printf("%d ",contro_int[1]);
if (contro_int!=NULL)
free(contro_int);
getch();
return O;

Con tré va mdang nhiéu chiéu

Ta c6 thé st dung con tro thay cho mang nhiéu chiéu nhu sau

va bién con tré nhu sau:

/* Them vao so voi phien ban tren DOS*/

: Gia str ta ¢6 mang 2 chiéu
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int a[n][m];
int *contro_int;
Thuc hién phép gan
contro_int=a;
khi d6 phan ttr a[0][0] dugc quan 1y bsi contro_int;
a[0][1] dugc quan ly boi contro_int+1;

a[0][2] duoc quan 1y boi contro_int+2;

a[1][0] dugc quan ly bdi contro_int+m;

a[1][1] dugc quan ly bdi contro_int+m-+1;

a[n-1][m-1] dugc quan ly bdi controint+(n-1)*m + (m-1);
Tuong ty nhu thé ddi véi mang nhiéu hon 2 chiéu.
Vi du 4: Su tvong duong gitra mang 2 chiéu va con tro.

#include <stdio.h>
#include <conio.h>
#include <alloc.h>
#include <stdlib.h>
int main()
{
mnt 1,];
int mang_ int[4][5]={1,2,3.,4,5,6,7,8,9,10,11,12,13,14,
15,16,17,18,19,20};
int *contro_int;
contro_int=(int*)mang_int;
printf("\nNoi dung cua mang_int ban dau=");
for (1=0;1<4;1++)
{
printf("\n");
for (j=05j<5;j++)
printf("%d\t",;mang_int[1][j]);
}
printf("\n ");
printf("\nNoi dung cua contro_int ban dau \n");
for (1=0;i<20;1++)
printf("%d ",contro_int[i]);




for(i=0;1<20;1++)

contro_int[i]++ ;
printf("\n ");
printf("\nNoi dung cua mang_int sau khi tang 1=");
for (1=0;i<4;1++)
{

printf("\n");

for (j=0;j<5;j++)

printf("%d\t",mang_int[i][j]);

b

printf("\nNoi dung cua contro_int sau khi tang 1=\n");
for (1=0;1<20;1++)
printf("%d ",contro_int[i]);
if (contro_int!=NULL)
free(contro_int);
getch();
return O;

}

3. Con tré va tham sd hinh thirc ctia ham

Khi tham s6 hinh thirc ctia ham la mdt con tr6 thi theo nguyén tic goi ham ta dung tham
sd thyc té 13 1 con tro c6 kiéu gidng voi kiéu cta tham s hinh thirc. Neu lac thyuc thi ham
ta c6 su thay d6i trén ndi dung ving nhé duoc chi boi con tré tham sb hinh thire thi luc
d6 noi dung viing nhé duoc chi bai tham sb thyc té cling sé& bi thay doi theo.

Vi du : Xét ham hoan vi dugc viét nhu sau :

#include<stdio.h>
#include<conio.h>
void HoanVi(int *a, int *b)
{
int c=*a;
*az*b,
*b=c;
}
int main()
{
int m=20,n=30;
printf(" Truoc khi goi ham m= %d, n= %d\n",m,n);
HoanVi(&m,&n);
printf("Sau khi goi ham m= %d, n= %d",m,n);
getch();
return 0;
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}

IV. Tém tat néi dung bai hoc

I. Mang
1. Mang trong C
2. Mang mot chiéu
3. Mang nhiéu chiéu

II. Con tré
1. Khai béo va st dung bién con tro
2. Con tré va mang
3. Con tré va tham sd hinh thirc ctia ham

V. Bai tap
Xem Bai 9 - Bai tap thuc hanh Mang va Con tré
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Bai 9 - Bai thwe hanh: MANG VA CON TRO
I. Bai tap lam theo yéu cau

1. Tim phan ttr I&n nhat cia mang

Yéu cdu: Viét chuong trinh cho phép nhap vao mot mang, tim phan tir 16n nhat va in ra

man hinh
Soan thdo vin bdan chwong trinh nhw sau:

#include<conio.h>
#include<stdio.h>
int main()
{
int b[20], N;
int 1, In;
printf(""So phan tu thuc te cua mang N=");
scanf("%d",&N);
for(i=0; i< N; 1++)
{
printf("Phan tu thu %d: ",1);scanf("%d",&bl[1]);
b
In = b[0];
for(i=1; i< N; i++)
{
if (b[1]>In)
{
In=b[i];
b

b
printf("Gia tri lon nhat la: %d", In);

getch();
return O;

b
Thir nghiém 1:

1. Nhéan F9 dé chay chuong trinh, khi d6 giao dién xudt hién nhu sau:
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ci D:\Giangday\1011ky1\Ky thuat Lap trinh\Vidu'l.exe

So phan tu thuc te cua mang N= _

2. Nhap céc gia tri cho N (sd phan tir ctia mang) va cac gia tri twong ing cho mdi
phan tr cia mang nhu sau: 4 48 45 49 d1 4, khi do két qua nhan duoc
nhu sau:

tu thuc te cua mang N= 4
thu 8:
thu 1:
thu
thu
*i lon

st D:\Giangday\1011ky1\Ky thuat Lap trinh\Vidu1.exe - HEB

Kl | H

3. Nhanxét vé két qua dat duoc.
Thir nghié¢m 2: Do6i viéc tim phan tir 16n nhat thanh phan tir nho nhat.

Thir nghi¢m 3: Thém vao yéu cau 13 tim phan tir 16n nhat va vi tri cta phan tir d6 trong
mang.

2. Tinh ma tran tich
Vin dé: Viét chuong trinh cho phép nhdp vao mang dit liéu liéu hai chiéu, tinh tich hai ma tran
va dua ma tran két qua ra man hinh.
Soan thdo van bdan chwong trinh nhw sau:
#include <stdio.h>
#include <conio.h>
#define N 2
#define M 3
int main()
{
int 1, j,k;
int a[N][M], b[M][N], ¢[N][N];
//mhap du lieu cho mang a
printf("Nhap ma tran A[%d][%d]:\n",N,M);
for(1i=0;i1<N;i++)
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}

for(j=0;j<M;j++)

{
printf("a[%d][%d]:",1,j);
scanf("%d",&a[i][j]);
b
j
//nhap du lieu cho mang b

printf("Nhap ma tran b[%d][%d]:\n",M,N);
for(i=0;1<M;i++)

{
for(j=0;j<N;j++)
{
printf("b[%d][%d]:",1.));
scanf("%d",&b[i][j]);
}
}

//Nhan hai ma tran
for(1i=0;i<N;i++)

{
for(j=0;j<N;j++)
{
c[i][j1=0;
for(k=0;k<M;k++)
{
cli][jl+=ali][k]*b[k][j]
H
h
H
//ghi ra man hinh
printf("Ma tran tich\n");
for(i=0;1<N;1++)
{
for(j=0;j<N;j++)
{
printf("%5d",c[1][j]);
H
printf("\n");
h
getch();
return 0;

Thir nghiém 1:
Nhan F9, nhap hai ma trén sau:

a

1 2

3 2 1
b

3 3

2 0

1 -1

9
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- Hay nhan xét vé két qua nhan duoc
Thir nghiém 2:
Thay dong 49 thanh
/lprintf("\n");
Nhap lai gia tri & trén, ghi nhan sy thay doi két qua in ra man hinh
Thir nghiém 3:
Pé nguyén dong printf("\n");
Thay dong 47 thanh
printf("%d",c[1][j]);
Nhap lai gia trj ¢ trén, ghi nhan sy thay doi két qua in ra man hinh
Thir nghiém 4:
- Giit nguyén cac dong nhu vin ban ban dau
- Thay d6i dong 34 thanh
/fe[i][j1=0;
Thyc hién chuong trinh, nhap dit liéu mang ¢ trén, nhan xét két qua in ra man hinh
Thir nghiém 5:
- Giit nguyén cac dong nhu vin ban ban dau
- Thay déi dong 4 thanh
#define M 2
Thuyc hién chuong trinh, va nhan xét vé s6 lugng phan tir nhap vao, va két qua in ra man hinh

Il. Bai tap tw lam

1. Viét chuong trinh nhdp vao mot day n ’sé thuc a[0], a[l],..., a[n-1], sip xép diy sd
theo thtr tu giam dan. In day so sau khi sap xép.

2. Viét chuong trinh sip xép modt mang theo thir ty ting din sau khi da loai bo cac phan
tur trung nhau.

3. Viét chuong trinh nhap vao mdt mang, hiy xuit ra man hinh:
- Phén tir 16n nhét cia mang.
- Phén tir nho nhét cia mang.
- Tinh tong ctia cac phan tir trong mang .

4. Viét chuong trinh nhap vao mot diy céc sb theo thir tw ting, néu nhap sai quy céach thi
yéu cau nhap lai. In day so6 sau khi da nhap xong. Nhap thém mdt s6 mdi va chén so6
d6 vao day da co6 sao cho day van dam bao thir ty tang. In lai day so dé ki€ém tra.

5. Viét chuvong trinh nhip vao mdt ma trin (mang hai chiéu) cac sé nguyén, gdbm m
hang, n cot. In ma trdn d6 1én man hinh. Nhap mot s6 nguyen khéc vao va xét xem co

phan tir ndo ctia ma tran trung véi sb nay khong ? O vi tri ndo ? C6 bao nhiéu phan tir
?

6. Viét chuong trinh dé chuyén ddi vi tri tir dong thanh c0t cia mot ma tran (ma tran
chuyén vi) vudng 4 hang 4 c¢gt. Sau do6 viét cho ma tran tong quat cap m*n.

7. Viét chuong trinh nhap vao mdt mang sb tu nhién. Hiy xuit ra man hinh:
-Dong 1 : gdm céc sb 18, tdng cong c6 bao nhiu sd 1é.
-Dong 2 : gdm céc s chin, tong cong c6 bao nhiéu s6 chin.
-Dong 3 : gdbm céc sd nguyén to.

-Dong 4 : gdm céc sd khong phai 14 s6 nguyén td.
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8. Viét chuong trinh tinh tong binh phuong ctia cac s6 4m trong mot mang cic sb
nguyén.

9. Viét chuong trinh thyc hién viéc ddo mdt mang mot chiéu.
Vidu:123457910d330thanh109754321.
(Khong dung mang phu)

10. Viét chuong trinh nhap vao hai ma trin A va B ¢6 cdp m, n. In hai ma trin 1én man
hinh. Tong hai ma tran A va B la ma tran C dugc tinh boi cong thirc:

c=a_+b_(i=0,1,2,..m-1;j=0,1,2...n-1)
i

Tinh ma tran tong C va in két qua 1én man hinh.

11. Viét chuong trinh nhap vao hai ma tran A c6 cép m, k va B ¢6 cép k, n. In hai ma tran
1én man hinh. Tich hai ma trdn A va B 1a ma tran C duogc tinh boi cong thire:

c=a *b +a_*b +a_*b +..+a_ *b (i=0,1,2,..m-1;7=0,1,2...n-1)
i il 1 2 2 i3 3j ik Kk

Tinh ma tran tich C va in két qua 1én man hinh.

12. Xét ma trdn A vudng cip n, cac phan tir a[i, i] (i= 1 ... n ) duoc goi 1a duong chéo
chinh cua ma tran vudéng A. Ma tran vuong A dugc goi la ma tran tam giac néu tit ca
cac phan tir dudi dudng chéo chinh déu bang 0. Dinh thirc ctia ma trin tam giac bang
tich cdc phan tir trén dudng chéo chinh. Hay bién d6i ma tran A vé ma tran tam giac.
In két qua tirng budc 1én man hinh.

13. Viét chuong trinh thuc hi€n viéc trdn hai day cé thur ty thanh mét day co6 thir tu. Yéu
cau khong dugc tron chung roi méi sép thtr tu. Khi trdn phai tan dung duoc tinh chét
d3 sip cua hai ddy con.

14. Thyc hién cac bai tap & phan Mdng , bang cach sir dung con tro.
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Bai 10 - XAU KY TV
I. Khai bao

~ Chudi ky tu 13 mot day gom cac ky tu hodc mot mang cac ky tu duoc két thuc bang
ky tu \0” (con dugc goi 1a ky ty NULL trong bang ma ASCII).

(1334

— Cac hang chudi ky tu duoc dit trong cip ddu nhay kép
1. Khai bao theo mang
Cu phap:
char <Bién> [Chiéu dai toi da];
Vi du: Trong chuong trinh, ta c6 khai bo:
char Ten[12];
Trong khai bao ndy, bd nhé s& cung cap 12+1 bytes dé luu trir ndi dung cta chudi ky
tir Ten; byte cudi cung luu trit ky tu \0” dé cham dut chudi.
Luuy:
— Chiéu dai t6i da cua bién chudi 1 mot hing nguyén ndm trong khoang tir 1 dén 255
bytes.
~ Chiéu dai t6i da khong nén khai bao thira dé tranh lang phi by nhd, nhung ciing khong

nén khai bao thiéu.

2. Khai bao theo con tré
Cu phap:
char *<Bién>;
Vi du: Trong chuong trinh, ta c6 khai bo:
char *Ten;
Trong khai bdo nay, bd nh¢ s& danh 2 byte dé luu trit dia chi cua bién con trd Ten dang
chi dén, chua cung cip noi dé luru trit dit liéu. Mudn c6 chd dé luu trir dit liéu, ta phai goi

dén ham malloc() hoic calloc() c6 trong “alloc.h”, sau d6 méi gan dit liéu cho bién.

3. Vira khai bao vira gan gia tri
Cu phap:

char <Bién>[]=<"Hang chudi’>
Vi du:

#include<stdio.h>
#include<conio.h>
int main()
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char Chuoi[]="Mau nang hay la mau mat em" ;
printf("Vua khai bao vua gan tri : %s",Chuoi) ;
getch();

return O;

}

Luu ¥: Chudi dugc khai bao 1a mot mang cac ky tu nén cac thao tac trén mang c6 thé ap
dung dbi v6i chudi ky tu.
Il. Nhdp xuét chubi

1. Nhap chudi tir ban phim
Dé nhap mot chudi ky tu tir ban phim, ta sir dung ham gets()

Cu phap:
gets(<Bién chudi>);
Vi du: char Ten[20];
gets(Ten);

Ta ciing c6 thé sir dung ham scanf() dé nhap dir liéu cho bién chudi, tuy nhién lac niy ta
chi c6 thé nhap duoc mot chudi khong c6 dau khoang trang.

Ngoai ra, ham cgets() (trong conio.h) ciing duoc st dung dé nhap chudi.

2. Xuat chudi Ién man hinh
Pé xuat mot chudi (biéu thire chudi) 1én man hinh, ta st dung ham puts().
Cu phap:
puts(<Biéu thirc chudi>);
Vi du: Nhap vao mot chudi va hién thi trén man hinh chudi vira nhap.

#include<conio.h>

#include<stdio.h>

#include<string.h>

int main ()

{
char Ten[1l2];
printf ("Nhap chuoi: ");gets(Ten);
printf ("Chuoi wvua nhap: ") ;puts(Ten);
getch () ;
return 0;

}

Ngoai ra, ta c6 thé sir dung ham printf(), cputs() (trong conio.h) dé hién thi chudi 1én man

hinh.
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Ill. M6t s6 ham xu ly chudi

Céc ham nay co6 trong string.h

1. Céng chudi
- Ham strcat()

Cu phap:
char *strcat(char *des, const char *source)

Ham nay c6 tdc dung ghép chuoi ngudn vao chuoi dich.

Vi du: Nhap vao ho 16t va tén cua mot nguoi, sau do in ca ho va tén cua ho I€én man hinh.

#include<conio.h>

#include<stdio.h>

#include<string.h>

int main()

{
char HoLot[30], Ten[12];
printf("Nhap Ho Lot: ");gets(HoLot);
printf("Nhap Ten: ");gets(Ten);
strcat(HoLot, Ten); /* Ghep Ten vao HoLot*/
printf("Ho ten la: ");puts(HoLot);
getch();
return 0;

b

2. Xac dinh dd dai chudi
- Ham strlen()

Cu phap:

int strlen(const char* s)

Vi du: Sir dung ham strlen xac dinh d6 dai mot chudi nhap tir ban phim.

#include<conio.h>

#include<stdio.h>

#include<string.h>

int main()

{
char Chuoi[255];
int Dodai;
printf("Nhap chuoi: ");gets(Chuoi);
Dodai = strlen(Chuoi);
printf("Chuoi vua nhap: ");puts(Chuoi);
printf("Co do dai %d",Dodai);
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getch();
return O;

b
3. D6i mét ky tw thwerng thanh ky tw hoa
- Ham toupper(): Ham toupper() (trong ctype.h) dugc dung dé chuyén d6i mét ky tu
thuong thanh ky tu hoa.
Cu phap:
char toupper(char c)

4. P6i chudi chir thworng thanh chudi chir hoa
- Ham strupr(): Ham struppr() dugc dung dé chuyén doi chudi chir thuong thanh chuoi
chit hoa, két qua tra vé ctia ham 1a mot con trd chi dén dia chi chudi dugc chuyén ddi.
Cu phap:

char *strupr(char *s)
Vi du: Viét chuong trinh nhap vao mot chudi ky tu tir ban phim. Sau dé st dung ham
strupr() dé chuyén d6i chung thanh chudi chir hoa.

#include<conio.h>
#include<stdio.h>
#include<string.h>
int main ()
{
char Chuoi[255], *s;
printf ("Nhap chuoi: ");
gets (Chuoi) ;
s=strupr (Chuoi) ;
printf ("Chuoi chu hoa: ");
puts (s) ;
getch () ;
return 0;

}

5. D6i chudi chir hoa thanh chudi chir thworng

- Ham strlwr(): Mu6n chuyén do6i1 chudi chit hoa thanh chuoi toan chir thuong, ta st
dung ham strlwr(), cac tham s6 ctia ham twong tu nhu ham strupr().

Cu phap:

char *strlwr(char *s)
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6. Sao chép chudi
- Ham strepy(): Ham nay dugc ding dé sao chép toan bd ndi dung ctia chudi ngudn vao
chudi dich.
Cu phap:
char *strcpy(char *Des, const char *Source)
Vi du: Viét chuwong trinh cho phép chép toan bd chudi ngudn vao chudi dich.
#include<conio.h>
#include<stdio.h>

#include<string.h>
int main()

{
char Chuoi[255],s[255];

printf("Nhap chuoi: ");
gets(Chuoi);
strcpy(s,Chuoi);
printf("Chuoi dich: ");
puts(s);

getch();

return O;

}

7. Sao chép mét phan chubi

- Ham strncpy(): Ham nay cho phép chép n ky tu dau tién cia chuoi ngudn sang chuoi
dich.

Cu phap:

char *strncpy(char *Des, const char *Source, size t n)

8. Trich mét phan chubi
- Ham strchr(): Pé trich mot chudi con cua mot chudi ky tu bat dau tir mot ky tu dugc

chi dinh trong chudi cho dén hét chudi, ta st dung ham strchr().
Cu phép :
char *strchr(const char *str, int ¢)
Luuy:
~ Néuky tu da chi dinh khong c6 trong chudi, két qua tra vé 1a NULL ;
- Két qua tra vé cta ham 1a mét con trd, con trd nay chi dén ky tu ¢ dugc tim thfiy dau

tién trong chudi str.
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9. Tim kiém ndi dung chudi
- Ham strstr(): Ham strstr() dugc str dung dé tim kiém su xuit hién dau tién cta chudi s2
trong chudi s1.
Cu phap:
char *strstr(const char *s1, const char *s2)
Két qua tra vé clia ham 1a mot con tro chi dén phan tir dau tién cua chudi sl c6 chira
chudi s2 hodc gid tri NULL néu chudi s2 khong c6 trong chudi s1.
Vi du: Viét chuong trinh st dung ham strstr() dé 1Ay ra mot phan cua chudi gbc bat dau tir
chudi “hoc”.
#include<conio.h>
#include<stdio.h>
#include<string.h>

int main()

{
char Chuoi[255],*s;

printf("Nhap chuoi: ");
gets(Chuoi);
s=strstr(Chuoi,"hoc");
printf("Chuoi trich ra: ");

puts(s);
getch();
return O;

b

10. So sanh chuoi
= Ham stremp(): Dé so sanh hai chudi theo tirng ky tu trong bang mi Ascii, ta c6 thé st

dung ham stremp().
Cu phap:
int strcmp(const char *s1, const char *s2)
Hai chudi sl va s2 dugc so sanh v6i nhau, két qua tra vé 13 mot sé nguyén (s6 niy co
duoc béng cach léy ky tu cua sl tru ky tu cua s2 tai vi tri dau tién xay ra sy khac nhau).
- Néukét qua la 6 Am, chudi s1 nho hon chudi s2;
~ Néu két qua 13 0, hai chudi bang nhau;

- Neéu két qua 1a s6 duong, chudi s1 16n hon chudi s2.
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11. So sanh chuoi
- Ham striemp(): Ham nay thuc hién viéc so sanh trong n ky ty dau tién cua 2 chudi sl

va s2, gitra chir thuong va chir hoa khong phan biét.
Cu phap:
int stricmp(const char *s1, const char *s2)

Két qua tra vé tuong tu nhu két qua tra vé cua ham stremp()

12. Kh&i tao chubi
- Ham memset(): Ham nay duogc str dung dé dat n ky tu dau tién ctia chudi 13 ky tu c.

Cu phap:
memset(char *Des, int ¢, size t n)

Péi tir chudi ra s6, ham atoi(), atof(), atol() (trong stdlib.h): Dé chuyén d6i chudi ra
s, ta str dung cac ham trén.
Cu phép :

int atoi(const char *s) : chuyén chudi thanh s6 nguyén

long atol(const char *s) : chuyén chudi thanh s6 nguyén dai

float atof(const char *s) : chuyén chudi thanh sb thuc
Néu chuyén dbi khong thanh cong, két qua tra vé cua cac ham 13 0. Ngoai ra, thu vién

string.h con hd trg cac ham xur Iy chudi khac, ta c6 thé doc thém trong phan tro gitp.

V. Tém tat néi dung bai hoc
I. Gi61 thiéu
II. Khai bao
IIL. Nhap/Xuat
IV. Céc ham xtt Iy

VI. Bai tap
Xem Bai 11 - Bai tap thuc hanh Xau ky tw
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Bai 11 - Bai thwe hanh: XAU KY T’
I. Bai tap lam theo yéu cau

1. Tao xau chuyén déng trén man hinh
Vin dé: Hiy tao mot dong chit chuyén dong trén man hinh
Soan thdo doan chwong trinh sau:
#include <stdio.h>
#include <conio.h>
#include <string.h>
#define MAX LENTH 100
int main()
{
char sttMAX LENTH];
char sttemp|[MAX LENTH];
int length;
strepy(st,"Lop hoc lap trinh co ban ");
length=strlen(st);
printf("Chuoi truoc khi xu ly (%s)\n",st);
strepy(sttemp, &st[1]);
sttemp[length-1]=st[0];
sttemp[length]=0;
strepy(st,sttemp);
printf("Chuoi sau khi xu ly (%s)\n",st);
getch();
return 0;
H
Thir nghiém 1:

- Du doan muc tiéu chuong trinh

- Chay thtr chuong trinh.

- Chuong trinh thyc hién in ra hai dong dit liéu khac nhau nhu thé nao?
Thir nghiém 2: Soan thdo doan chuong trinh sau:
#include <stdio.h>
#include <conio.h>
#include <string.h>
#include <stdlib.h>
#include<time.h>
#define MAX _LENTH 100
int main()

{

int i=0;

clock t goal,

system("cls");

do

{
printf("%d",1);
1++;
goal= clock()+100;
while (goal > clock());
system("cls");

+ while ('kbhit());



return 0;

- Chay thtr chuong trinh

- Chuong trinh tién hanh tao vong 1ap dém cac s va in ra man hinh, moi vong lap dung

100 mili gidy trude khi in ra s6 ti€p theo.
- Thtr bo 1énh system(*“cls”); xem két qua

Thir nghiém 3:

2. LAy Tén tir ho tén nguwoi Viét

- Phan tich y nghia cua

goal= clock()+100;
while (goal > clock()); i
trong doan chuong trinh ¢ trén, thir thay doi gia tri 100 béi gia tri khac xem hiéu ung.

Yéu cau: Gia st Ho tén nguoi Viét luon c6 dang “Ho Bém Tén”, trong d6 cac phan Ho,
Dbém, Tén ludn cach nhau 1 dau cach; phan Bém co thé c6 hoac khong hoac c6 nhiéu hon

1 tir. Hay viét chuong trinh cho phép nhap vao hoten, roi in ra phian Tén.

Soan thdo van bdn chwong trinh nhw sau

#include<conio.h>
#include<stdio.h>

#include<string.h>

int main()

{

}

char Chuoi[255],s[255];
int n,1,k;
printf("Nhap chuoi: ");
gets(Chuoi);
n=strlen(Chuoi);
for (i=n-1;1>-1;i--)
{
if (Chuoi[i]==32)
{
k=i;
break;
b
}
printf("ket qua\n");
strncpy(s,Chuoit+k+1,n-k-1);
puts(s);
getch();
return O;

Thir nghiém 1:
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cv D:\Giangday\1011ky1\Ky thuat Lap trinh\Vidu1.exe

1. Nhan F9 chay thir chuong trinh, khi d6 giao dién xuat hién nhu hinh sau:

K

3. Nhan xét vé két qua dat duoc.

Thir nghiém 2: Chay va nhap chudi vao 1a “Hoang Duc Van ” (c6 chira 2 ddu cach ¢
cuoi), nhan xét vé két qua dat dugc.

Thir nghi¢m 3: Chay va nhép chudi vao 13 “HoangDucVan” (khong c6 dau cach), nhan
xét vé két qua dat duoc.

Il. Bai tap tw lam

1.

Viét chuong trinh nhdp mot chudi ky tu tir ban phim, xuat ra man hinh ma Ascii
cua tung ky tu co6 trong chuoi.

Viét chuwong trinh nhap mot chudi ky ty tir ban phim, xuit ra man hinh chudi dao
nguoc cua chuodi do. Vi du ddo cua “abedx _egh” 1a “hge xdcba”.

Viét chuong trinh nhap mot chudi ky tu va kiém tra xem chudi d6 c6 ddi xung
khong. Vi du : Chudéi ABCDEDCBA la chuoi doi xtrng.

Nhap vao mot chudi bat ky, hiy dém s lan xuat hién cia mdi loai ky tu.
a. Vidu:
b. Chuoil[] = “abcdeaabbdca”
Chuoi2[][="abcde”
d. SLXH[]=4,3,2,2,1
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5. Viét chuong trinh nhap vao mot chudi.
a. Inra man hinh tir bén trai nhat va phan con lai ciia chudi. Vi du: “Nguyén
Van Minh” in ra thanh:
i. Nguyén
ii. VanMinh
b. Inra man hinh tir bén phai nhét va phan con lai cia chudi. Vi du: “Nguyén
Van Minh” in ra thanh:
i. Minh
ii. Nguyén Vin

6. Viét chuong trinh nhap vao mdt chudi roi xudt chudi d6 ra man hinh duéi dang
moi tor mdt dong. Vi du: “Nguyén Van Minh” inra :

i. Nguyén
ii. Van
iii. Minh

7. Viét chuong trinh nhap vao mot chudi, in ra chudi dao nguoc cua nod theo tirng tur.
Vi du : chuoi “Nguyén Van Minh” ddo thanh “Minh Van Nguyén”

8. Viét chuong trinh d6i sé tién tir s6 thanh chit. Vi dy: 123 thanh chir 13 “mot tram
hai muoi ba”.

9. Viét chuong trinh nhip vao ho va tén clia mot ngudi, ciat bo cac khoang trong
khong can thi€t (n€u c0), tach tén ra khéi ho va tén, in té€n 1én man hinh. Chu y dén
truong hop ca ho va tén chi co6 mat tur.

10. Viét chuong trinh nhip vao ho va tén cua mot nguoi, cit bo cac khoang tring bén
phai, trai va cac khoang tring khong c6 nghia trong chudi. In ra man hinh toan bd
ho tén ngudi d6 dudi dang chit hoa, chir thuong.

11. Viét chuyong trinh nhap vio modt danh sach ho va tén ciia n ngudi theo kiéu chir
thuong, d6i cac chir cai dau cua ho, t€n va chit 16t cua moi nguoi thanh chit hoa. In
két qua lén man hinh.

12. Viét chuong trinh nhap vao mét danh sach ho va tén cua n nguoi, tach tén tung

nguoi ra khoi ho va tén r01 sap xép danh sach tén theo tht tu tir dién. In danh sach
ho va tén sau khi da sap xép.
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Bai 12 - HAM VA CAU TRUC CHUONG TRINH
Noi dung bai hoc

L T6 chirc chirong trinh
1. Vidu
2. Cdu triic chirong trinh
3. Ham xdy dung san
11. Ham do nguoi dung dinh nghia
1. Khai bao va dinh nghia Ham
2. Loi goi Ham
3. Ham véi doi méc dinh
4. Khai bdo ham trung tén
5. Truyén tham sé
6. Ham va mang
111. Con tro ham
1. Khai bdo
2. Swr dung con tro ham
3. Mang con tré ham
V. Dé qui
1. Khai niém
2. Lép cde bai todn gidi dwoe bang dé qui
3. Cac vi du
V. Tém tat ndi dung bai hoc
VI. Bai tap

I. Té chirc chwong trinh
M&i chuong trinh nhu d4 néu ra ¢ cac vi du trong cac chuong trude ddy thuong kha ngin; do do:
* Thudng khong khé dé hiéu;
* Dé nhé toan bd ndi dung chuong trinh ciling nhu
= Hiéu trinh tu logic cac budc cia cong viée.
Tuy nhién khi giai quyét cac bai toan thuc té thi vin ban chuong trinh thudng dai hon rat nhiéu,
khi do6:
= Viéc quan ly trinh tu logic cac cong viéc 1a twong d6i khé khan.
* Thém nira, khi viét chuong trinh ching ta thuong gap nhitng doan chuong trinh lap di
lap lai nhiéu lan ¢ nhiing cho khac nhau véi sy khac biét rat nhé hodc tham chi gidong
nhau hoan toan.

Dé giai quyét van dé nay, tit ca cic ngdn ngir 1ap trinh déu cho phép ngudi st dung to chirc
chuong trinh thanh chuong trinh chinh va cac chuong trinh con dang thu tuc va ham.

1. Vidu

Vi dy, xét bai toan kiém tra vi tri twong d6i cta diém M trén mit phang so v&i tam giac ABC 1a
O trong, nam trén canh hay ngoai tam giac.
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Bai toan niy c6 thé giai bang cach:
= Néu dién tich tam gidc ABC bang tong dién tich cic tam giac MAB, MBC va MAC thi
két luan 1a M nam trong tam giac ABC.

» Nguoc lai, khi di¢n tich tam gidc ABC nhd hon téng dién tich cac tam giac MAB, MBC
va MAC thi két luan 1a M nam ngoai tam giac ABC.

Néu theo bién phap nay thi rd rang 1a trong chuong trinh phai can it nhat 1a bon l1an tinh dién tich
tam gidc. Néu ta viét mot chuong trinh con tinh dién tich tam giac khi biét ba dinh U, V, E nhu
DT (U,V,E) ching han, thi chwong trinh cua chung ta duong nhu chi con 1a mot dong 1énh don
gian:
If (DT (A,B,C) < DT (M,B,C)+DT(M,C,A)+DT(M,A,B))
printf(“M nam ngoai ABC”);
else
printf(“M nam trong ABC”);
Vi vi du vira roi ching ta théy rat 1 mot loi ich cta viéc sir dung chuong trinh con la:
= Lam gon nhe chuong trinh, thay vi phai viét bon 1an cing mot doan chuong trinh rat
giéng nhau mot cach nham chan thi gio day ta chi can viét c6 mot lan.
= Ngoai ra n6 cho phép nguoi 1ap trinh ¢ thé kiém soat chwong trinh ciia minh mét cach
dé dang va thuan tién hon.
= Hién nhién 1a viéc phai kiém tra, tim 13i 16gic trong mot chuwong trinh c6 bén doan tinh
dién tich tam giac so voi viéc kiém tra k¥ mot doan chuong trinh tinh di¢n tich tam giac
cung voi mot dong 1énh rd rang va dé hiéu nhu trén 1a rit khac nhau vé su phuc tap.

2. CAu truc chwong trinh

Mot chuong trinh hoan chinh trong C/C++ ¢6 6 phan chinh (nhung khong bét budc) theo thir tur
nhu sau:

1. Chi thi tién xu ky;

2. Dinh nghia kiéu dir liéu;
3. Khai bao prototype;

4. Khai béo bién ngoai;

5. Chuong trinh chinh va
6. Caidat ham.

Noi dung co ban cac phan nay dugc mé ta chi trong cic phan sau day.
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1. Cdc chi thj tién xir Iy
Nhu di biét trude khi chay chuong trinh (bat ddu tir van ban chuong trinh tirc chuong trinh
ngudn) C/C++ sé€ dich chuwong trinh ra t€p ma may con goi la chuong trinh dich. Thao tac dich
chuong trinh néi chung gom c6 2 phan:

= Xir Iy so bo chuong trinh, hay con goi 14 tién xit Iy va

= Dich.
Phan xu 1y so bo duge goi la ti:én xtr 1y, trong d6 c6 cac cong viée lién quan dén cac chi thi dugc
dat & dau tép chuong trinh nguon nhu #include, #define ...

Chi thi bao ham tép #include

Cho phép ghép néi dung cac tép di co khac vao chuong trinh trude khi dich. Cac tép cin ghép
thém vao chwong trinh thuong 1a cac tép chira khai bao nguyén miu cua cac hang, bién, ham ...
c¢6 san trong C hodc cac ham do lap trinh vién tuy viét. Co hai dang viét chi thi nay:

1. #include <tép>

2. #finclude “dudng dan\tép”

= Dang khai bdo 1 cho phép trinh bién dich tim tép can ghép tai thu muc dinh sin cua cong
cu lap trinh. Thuong thi moi cong cu lap trinh dang C déu xay dung sin cic ham trong
cac tép nguyén mau, cic tép nay dugc luu trong thy muc INCLUDES, va thiét lap thu
muc méc dinh dén thu muc INCLUDES nay.

* Dang khai bio 2 cho phép tim tép theo dudong dan, néu khong cé duong dan sé tim trong
thu muc hién tai. T¢p thuong la cac tép (thu vién) duoc tao boi lap trinh vién va dugc dat
trong cung thu muc chtra chuong trinh. C phdp nay cho phép lap trinh vién chia mot
chuong trinh thanh nhiéu médun dit trén mot sé tép khac nhau dé d& quan 1y.

Chi thi macro #define

#define tén_macro xaukitu

= Trude khi dich bo tién xtr 1y s& tim trong chwong trinh va thay thé bat ky vi tri xudt hién
nao cua tén_macro bdi xau ki tu. Ta thuong sir dung macro dé dinh nghia cac hang hodc
thay cum tir ndy bang cum tir khac dé nhé hon.

Vi du:
#define then // thay then bang diu cach
#define begin { /l thay begin bang d&u {
#defineend } /l thay end bang d&u }
#define MAX 100 // thay MAX bang 100
#define TRUE 1 // thay TRUE bang 1

Tir d6 trong chuong trinh ta c6 thé viét nhitng doan 1énh nhur:
if (i < MAX) then

begin
ok = TRUE;
printf(“%d”,i) ;
end

Va trude khi dich b tién xir 1y s& chuyén doan chuong trinh trén thanh:
if (i < 100)
{
ok=1;
printf(“%d”,i);
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}

theo dung ct phap ctia C/C++ va rdi méi tién hanh dich.

= Ngoai viéc chi thi #define cho phép thay tén_macro bai mot xau ki tu bat ky, né con ciing
duoc phép viét duoi dang c6 doi.

Vi dy, dé tim s6 16n nhat ciia 2 s6, thay vi ta phai viét nhiéu hAm max (mdi ham wng véi
mot kiéu s6 khac nhau), bay gio ta chi can thay chiing bdi mot macro c6 déi don gian nhu
sau:

#define max(A,B) (A) > (B) ? (A): (B))

Khi d6 trong chuong trinh néu c¢6 dong x = max(a, b) thi né s& dugc thay bai: x = ((a) > (b) ?
(a): (b))
= Chay:
o Tén macro phai duoc viét lién v6i diu ngodc ciia danh sach dbi. Vi du khong viét
max (A,B).

o #define bp(x) (x*x) viét sai vi bp(5) ding nhung bp(a+b) s€ thanh (a+b*a+b) (tlc
a+b+ab).

o Tuong ty nhu trén, viét #define max(A,B) (A > B ? A: B) 1a sai (?) vi vay luon luén
bao cac dbi boi diu ngodc don ().

o #define bp(x) ((x)*(x)) viét ding nhung néu gia su 1ap trinh vién mudn tinh binh

phuong ctia 2 bang doan 1énh sau:

inti=1;

printf(“Ket qua: %d”,bp(++i));
thi két qua in ra s& 1a 6 (trén Dev-C++ két qua nay 1a 9 ?) thay vi két qua mong
mudn 13 4. Lido1a & day la chuong trinh dich s& thay bp(++i) boi ((++i)*(++i)), va
v&ii =1 chuong trinh s€ thyc hién nhu 2*3 = 6. Do vay can can than khi st dung
cac phép toan tu ting giam trong cic macro c6 ddi. N6i chung, nén han ché viéc
str dung cac macro phtrc tap, vi no c6 thé gdy nén nhitng hiéu tng phu kho kiém
soat.

Cic chi thi bién dich c6 diéu kién #if, #ifdef, #ifndef

1. #if day 18nh ... #endif
2. #if day Ienh .. #else day Iénh .. #endif,
3. #ifdef va #ifndef

2. Pinh nghia kiéu dit ligu

Dung dé dat tén lai cho mét kiéu dit liéu nao d6 dé g01 nho hay dat 1 kiéu dit liéu cho riéng minh
dwa trén cac kiéu dit liéu di co; phan nay khong bit budc phai cé. Trong C/C++ cho phép dinh
nghia kiéu dir liéu vé1 tir khoa struc va typedef; ngi dung chi tiet vé van dé nay dugc trinh bay
trong phan chwong 6.

3. Khai bdo cdc prototype

Khai bao mé ta cdc ham s& dung trong chuong trinh chinh bao gdm tén ham, cac tham s hinh
thirc, kiéu dir liéu tra vé& ciia ham. Phin nay la khong bt budc, tuy nhién nhimg ham duwoc ding
trong chwong trinh chinh hodc chwong trinh con khac bit budc phai dugc khai bao prototype
trude khi sir dung. Tai vi tri nay c6 thé khai bao ddy dit mot ham bao gdm ca phan mo ta va than
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ham, tuy nhién cach viét d6 lam cho chwong trinh chinh bj day sdu xudng cudi chuong trinh lam
cho chuong trinh kho theo doi. Vi vay viéc viét cac ham, chuong trinh con thuong dugce to6 chuc
thanh 2 phan 14 phin khai bao prototype trudc haim main va phan cai dit néi dung ham sau ham
main. Noi dung chi tiét vé cong viéc nay sé& duoc dé cap cu thé trong phin sau cia chuong nay.
4. Khai bdo cdc bién ngoai (cdc bién toan cuc)

Cho phép khai bao cac bién, hang c6 pham vi tic dong trong toan bd chuong trinh. Phan nay 1a
tly vao nhu ciu xir dung trong mdi chuong trinh ma c6 thé c6 hodc khong.

5. Chuong trinh chinh

Phan nay bat budc phai c6. Trong C/C++ chwong trinh chinh dugc qui dinh ¢6 tén 1a main. Phan
nay da dugc mo ta trong cac phan sau.

6. Cai dat cac ham

Day 1a phan md ngudn day di cia cdc ham. Noi dung nay sé dugc nghién ciru trong cic phin
tiép theo ctia chuong nay.

3. Ham xay dwng san

7. stdio.h: Thu vién chira cAc ham vao/ ra chuin (standard input/output). Gém cac ham
printf(), scanf(), getc(), putc(), gets(), puts(), fflush(), fopen(), fclose(), fread(), fwrite(),
getchar(), putchar(), getw(), putw()...

8. conio.h: Thu vién chira cac ham vao ra trong ché 6 DOS (DOS console). Gom cac ham
clrser(), getch(), getche(), getpass(), cgets(), cputs(), putch(), clreol(),...

9. math.h: Thu vién chtra cdc ham tinh toan gdm cac ham abs(), sqrt(), log(). log10(), sin(),
cos(), tan(), acos(), asin(), atan(), pow(), exp(),...

10. alloc.h: Thu vién chira cac ham lién quan dén viéc quan 1y bd nho. Gom cic ham
calloc(), realloc(), malloc(), free(), farmalloc(), farcalloc(), farfree(), ...

11.i0.h: Thu vién chira cdc ham vao ra cip thip. Gom cac ham open(), open(), read(),
_read(), close(), close(), creat(), creat(), creatnew(), eof(), filelength(), lock(),...

12. graphics.h: Thu vién chta cac ham lién quan dén d6 hoa. Gom initgraph(), line(),
circle(), putpixel(), getpixel(), setcolor(), ...

Il. Ham do ngw¢i dung dinh nghia

Ham nhan (hodc khong) cac ddi sé va tra lai (hodc khong) mot gia tri cho chwong trinh goi né.
Trong treong hop khong tra lai gia tri, ham hoat dong nhu mot tha tuc trong cac ngdn ngir 1ap
trinh khac. Mot chuong trinh 1a tap cac ham, trong d6 c6 mot ham chinh véi tén goi main(), khi
chay chuong trinh, ham main() s€ dugc chay dAu tién va goi dén ham khac. Két thac ham main()
ciing 1a két thiic chuong trinh.
Ham gitap cho viéc phan doan chuong trinh thanh nhitng modun riéng r€, hoat dong doc lap vaéi
ngit nghia cta chwong trinh 16n, c6 nghia mét ham c6 thé dugc sir dung trong chuong trinh nay
ma ciing ¢ thé dugc sir dung trong chuong trinh khac, d& cho viéc kiém tra va bao tri chuong
trinh. Ham c6 mét sb dic trung:

= Nam trong hodc ngoai vin ban c6 chuong trinh goi dén ham. Trong mét vin ban ¢ thé

chtra nhiéu ham;
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*  Puogc goi tr chuong trinh chinh (main), ttr ham khac hodc tir chinh né (d¢ quy);
= Khong 16ng nhau;
= (6 3 cach truyén gid tri: Truyén theo tham tri, tham bién va tham tro.
1. Khai bao va dinh nghia Ham
1. Khai bdo
Mot ham thuong lam chic nang:
* Tinh todn trén cac tham dbi va cho lai gia tri két qua, hodc;
» Chi don thudn thuc hién mot chic nang nao do, khong tra lai két qua tinh toan.

Thong thuong kiéu ciia gié tri tra lai dugc goi 1a kiéu ciia ham. Cac ham thuong duoc khai bao &
dau chuong trinh. Cac ham viét sdn dwoc khai bao trong cac file nguyén mau *.h. Do do, dé su
dung duogc cac ham nay, cin c6 chi thi #include <*.h> ¢ ngay dau chwong trinh, trong d6 *.h 1a
tén file cu thé c6 chira khai béo cta cac ham dugc s dung (vi du dé sir dung cac ham todn
hoc ta can khai bao file nguyén miu math.h).

Khai bao m¢t ham nhu sau:
<kiBu gia tri tra lai> <tén ham>(d/s kidu d6i) ;
= Trong d6, kiéu gia tri tra lai con goi 1a kiéu ham va c6 thé nhan kiéu bat ky chuan caa
C++ va ca kiéu cua NSD tu tao. Bac biét néu ham khong tra lai gia tri thi ki€u cua gia tri

tra lai duge khai bao 1a void. Néu kiéu gia tri tra lai dugc bo qua thi chuong trinh ngﬁm
dinh ham c6 kiéu 1a int (phan biét véi void !).

= Vidu:
int bp(int); /I Khai bao ham bp, cé déi kiéu int va ki€u ham la int
int rand100(); /I Khdng dai, ki€u ham (gia tri tra lai) 1a int

void alltrim(char[]);  // dGi la xau ki tu, ham khéng tra lai gia tri (khéng kiéu).
cong(int, int); /I Hai d6i ki€u int, ki€u ham la int (ngadm dinh).
Théng thuong dé chuong trinh duoc 16 rang chiing ta nén tranh lam dung cac ngam dinh. Vi du

trong khai bao cong(int, int); nén khai bao 1o ca kiéu ham (trong truong hop nay kiéu ham ngam
dinh 1a int) nhu sau : int cong(int, int);.

2. Dinh nghia ham
CAu trac mot ham bt ky duogc b tri cling gidng nhu ham main() trong cic phan trude.
Ham c6 tra vé gia tri

<kiéu ham> <tén ham>(danh sach tham dGi hinh thtic)

{
khai bao cuc bd ciia ham ; // chi dung riéng cho ham nay
day lénh ctia ham ;
return (biéu thdc tra vé);  // ¢ thé nam dau doé trong day 1énh.
}
* Trong do:

o Danh sach tham d6i hinh thirc con duoc goi ngin gon la danh sach d6i gdm diy
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cac dbi cach nhau boi diu phay, déi c6 thé 1a mot bién thuong, bién tham chiéu
hodic bién con trd, hai loai bién sau ta s& trinh bay trong cdc phan téi. Mdi doi
dugc khai bao gibng nhu khai bao bién, tirc 14 cip gom <kidu d6i> <tén d6i>.

o Véi ham c6 tra lai gid tri can c6 cau 1énh return kém theo sau la mot bicu thirc.
Kiéu cta gia tri biéu thirc nay chinh 1a kiéu ciia ham da dugc khai bao & phan tén
ham. Cau 1énh return c6 thé nam & vi tri bat ky trong phan cau 1énh, tuy thudc
muc dich ciia ham. Khi gip cau 1énh return chuong trinh tirc khic thoat khoi ham
va tra lai gia tri cua biéu thirc sau return nhu gia tri cua ham.

» Vidu : Vi du sau dinh nghia ham tinh lu§ thira n (véi n nguyén) caa mot sb thuc bat ky.
Ham nay co hai dau vao (ddi thuc x va sé mil nguyén n) va dau ra (gia tri tra lai) kiéu
thuc v6i d6 chinh xac gip doi 1a x"
double luythua(float x, int n)

{
inti; /I bién chi s6
double kg =1; /l d& luu két qua
for (i=1; i<=n; i++) kq *= X ;
return kq;

}

Ham khong tra vé gia tri

void <tén ham>(danh sach tham déi hinh thdc)

{

khai bdo cuc bd cia ham ; // chi dung riéng cho ham nay

day lénh ctia ham ;

return; /I c6 thé ndm dau do trong day lénh.
}

= Néu ham khong tra lai gia tri (tirc kiéu ham 1a void), khi d6 c6 thé c6 hodc khong c6 cau
1énh return, néu c6 thi dang sau return s& khong c6 biéu thirc gia trj tra lai.

= Vi du: Him x04 man hinh 100 1an, ham chi lam cong vi¢c can than x04 man hinh nhiéu
lan d€ man hinh that sach, nén khong c6 gia tri gi dé tra lai.

void xmh()
{
inti;
for (i=1;i<=100; i++)
clrscr();
return ;
}

= Ham main() thong thuong c6 hodc khong c6 gia tri tra vé cho hé diéu hanh khi chuong
trinh chay xong, vi vay ta thuong khai bao kiéu ham 14 int main() hodc void main() va ciu
1énh cubi cing trong ham thudng 14 return 1 hodc return. Truong hop bé qua tir khoa void
nhung trong thin ham khéng co cau 1énh return (gidng phan 16n vi du trong gido trinh
nay) chuong trinh s& ngdm hiéu ham main() tra lai mot gia tri nguyén nhung vi khong co
nén khi dich chuong trinh ta s€ gdp 101 canh bao "Can ¢6 gia tri tra lai cho ham" (mat 101
canh bao khong phai 1 16i, chuong trinh van chay binh thuong). Dé tranh bi quay rdy vé
nhitng 161 canh béo "khong moi" nay chung ta c6 thé dit thém cau lénh return 0; (néu
khong khai bao void main()) hodc khai bao kiéu ham 1a void main() va dit cau 1énh
return vao cudi ham.
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Danh sach ddi trong khai bao ham c6 thé chira hodc khong chira tén ddi, thong thuong ta
chi khai bao kiéu ddi chtr khong can khai bao tén ddi, trong khi & dong dau tién cia dinh
nghia ham phai c6 tén déi day du;

Cudi khai bao ham phai c6 ddu chdm phay (;), trong khi cubi dong dau tién cua dinh
nghia ham khong c6 du chdm phay;

Ham c6 thé khong c6 ddi (danh sach d6i rdng), tuy nhién cip dau ngodc sau tén ham van
phai dugc viet. Vi du clrscr(), lamtho(), vietgiaotrinh(), ... ;

Mot ham c6 thé khéng can phai khai bao néu né dugc dinh nghia trude khi ¢6 ham nao
d6 goi dén né. Vi du c6 thé viét ham main() trudc (trong vian ban chuong trinh), rdi sau
d6 moéi viét dén cac ham "con". Do trong ham main() chic chin s& goi dén ham con nay
nén danh sach cua chung phai dugc khai bao trudec ham main(). Truong hop nguoc lai
néu cac ham con dugc viét (dinh nghia) trude thi khéng can phai khai bao ching nira (vi
trong dinh nghia da ham y khai bao). Nguyén tic nay ap dung cho hai ham A, B bat ky
cht khong riéng cho ham main(), nghia 1a néu B goi dén A thi trudc d6 A phai duoc dinh
nghia hoic it nhét cling c6 dong khai béo vé A.

2. L&i goi Ham

Loi goi ham duoc phép xuét hién trong bat ky biéu thirc, cdu 1énh ciia ham khac ... Néu 10i goi
ham lai nam trong chinh ban than ham do thi ta goi la d€ quy. D€ goi ham ta chi can viét tén ham
va danh sach cac gié tri cu thé truyén cho cac dbi dit trong cip diu ngoic tron ().

Cu phap
Tén_ham(danh sach tham déi thuc su) ;

Trong do:

o Danh sach tham d6i thuc sy con goi la danh sach gia tri gém cac gia tri cu thé dé
gan lan lugt cho cic d6i hinh thirc ciia ham. Khi ham dwoc goi thurc hién thi tat ca
nhirng vi tri xuét hién ctua dbi hinh thirc s& duge gan cho gia tri cu thé cua dbi
thuc sy twong ung trong danh sach, sau d6 ham tién hanh thuc hién cac ciu 1énh
ctia ham (dé tinh két qua);

o Danh sach tham d6i thuc su truyén cho tham déi hinh thirc c6 s luong bang véi
s6 luong dbi trong ham va dugc truyén cho d6i theo thir tur twong tng. Cac tham
ddi thue su co thé 1a cac héng, cac bién hoidc biéu thuc. Bién trong gia tri co thé
tring voi tén ddi. Vi du ta ¢6 ham in n 1an ki tu ¢ v6i tén ham inkitu(int n, char c);
va 10i goi ham inkitu(12, 'A"); thi n va ¢ 13 cac d6i hinh thtrc, 12 va 'A' 1 cac d6i
thuc su hodc gia tri. Cac ddi hinh thirc n va ¢ sé 1an luot duoc gan bﬁng cac gia tri
tuong tng 1a 12 va 'A' trude khi tién hanh cac ciu 1énh trong phan than ham. Gia
sit ham in ki tu dugc khai bao lai thanh inkitu(char c, int n); thi 161 goi ham ciing
phai dugc thay lai thanh inkitu('A', 12);

o Céc gia tri twong Gmg dugc truyén cho dbi phai co kiéu cung véi kiéu ddi (hodc
C++ co the ty dong chuyén kiéu dugce vé kiéu cua doi);

o Khi mot ham duoc goi, noi goi tam thoi chuyén diéu khién dén thuc hién dong
1énh dau tién trong ham dugc goi. Sau khi két thuc thyc hién ham, diéu khién lai
dugc tra vé thuc hién tiép cau lénh sau 1énh goi ham cua noi goi.
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Vi du: Gia su ta can tinh gia tri cua biéu thie 2x° - 5x° - 4x + 1, thay cho viéc tinh truc
tiép x° va x°, ta c6 thé goi ham luythua() trong vi du trén dé tinh cac gia tri nay bang cach
go1 n6 trong ham main() nhu sau:

#include <iostream.h>

#include <iomanip.h>

void xmh(int);

double luythua(float x, int n);

main() // tinh gia tri 2x° - 5x°- 4x + 1

{
float x ; // tén bién co thé trung vdi dGi ctia ham
double f; /l d& luu két qua
printf("x =");

scanf("%f" ,&x) ;
f = 2*luythua(x,3) - 5*luythua(x,2) - 4*x + 1;

xmh(100); /I xoa that sach man hinh 100 Ian
printf(“%d”f) ;
getch();
return 0;
}
double luythua(float x, int n) // tra lai gia tri x"
{
inti; // bién chi s6
double kq=1; // d& luu két qua
for (i=1; i<=n; i++) kq *= X ;
return kq;
}
void xmh(int n) // xoa man hinh n [an
{
inti;
for (i=1; i<=n; i++) clrscr();
return ;
}

Qua vi du nay ta thdy loi ich cua 1ap trinh cAu trac, chwong trinh trd nén gon hon, ching
han ham luythua() chi dugc viét mot 1an nhung co thé st dung né nhiéu lan (2 lan trong vi
du nay) chi bing mét cAu 1énh goi don gian cho mdi lan s dung thay vi phai viét lai
nhiéu 1an doan Iénh tinh luy thira.

3. Ham véi déi mac dinh

Muyc nay va muc sau chiing ta ban dén mot vai mo rong thiét thuc ciia C/C++ dbi véi C
c6 lién quan dén ham, d6 1a ham véi d6i mic dinh va cach tao, sir dung cac ham c6
chung tén goi. Mot mé rong quan trong khéc 1a cach truyén d6i theo tham chiéu s& dugc
ban chung trong muc truyén tham déi thyc sy cho ham.

Trong phan trude chiing ta da khang dinh sb lugng tham ddi thuc sy phai bang s luong
tham d6i hinh thirc khi goi ham. Tuy nhién, trong thyc té rat nhidu 1an ham dugc goi voi
cac gia tri cia mot s6 tham dbi hinh thirc duoc ldp di lap lai. Trong truong hop nhu vay
lac ndo ciing phai viét mot danh sach dai cac tham déi thuc sy gibng nhau cho mdi lan
goi 1a mot cong viée khong may thi vi. Tir thuc té d6 C++ dua ra mot ca phap moi vé
ham sao cho mot danh sach tham déi thuc su trong 101 goi khong nhit thiét phai viét day
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du néu mot so trong chiing da c6 san nhitng gia tri dinh trudc.

Cu phap

<kiéu ham> <tén ham>(d1, .., dn, dmd1 = gt1, .., dmdm = gtm

Trong do:

Céc dbi d1, ..., dn va d6i mic dinh dmd1, ..., dmdm déu dugc khai bio nhu cii nghia 1a
gdm co kiéu dbi va tén dbi;

Riéng céc ddi mac dinh dmd1, ..., dmdm co gan thém céc giad tri mdc dinh gtl, ..., gtm.
Mot 151 goi bat ky khi goi dén ham nay déu phai c6 day du cac tham ddi thuc sy ung voi
cac d1, ..., dm nhung c6 thé ¢6 hoic khong cac tham dbi thue sy ung voi cac d6i mic
dinh dmdl, ..., dmdm. Néu tham d6i nao khong c6 tham ddi thuc sy thi n6 s& dugce tu
dong gan gia tri mac dinh da khai bao.

Vi du 4.5: Xét ham xmh(int n = 100), trong d6 n mic dinh 1a 100, nghia 13 néu goi
xmh(99) thi man hinh dugc xo0a 99 1an, con néu goi xmh(100) hodc gon hon xmh() thi
chuong trinh s€ xo4 man hinh 100 lan. Tuong tu, xét ham int luythua(float x, int n = 2);
Ham nay c6 mot tham d6i mic dinh 1a sé mii n, néu 15i goi ham bo qua s6 mil nay thi
chuong trinh hiéu 13 tinh binh phuong cua x (n = 2). Vi du 101 goi luythua(4, 3) dugc
hiéu 1a 4°, con luythua(2) dwgc hiéu 1a 2%

Ham tinh tong 4 s6 nguyén: int tong(int m, int n, int i = 0; int j = 0); khi d6 c6 thé tinh
téng cta 5, 2, 3, 7 bang 161 goi ham tong(5,2,3,7) hodc c6 thé chi tinh téng 3 s6 4, 2, 1
bang 101 goi tong(4,2,1) hoidc ciing c6 thé goi tong(6,4) chi dé tinh tong cua 2 sb 6 va 4.

;oo

Chu ¥: Cac d6i ngam dinh phai duoc khai bao lién tuc va xuat hién cudi cing trong danh
sach d6i. Vi du:
int tong(int x, int y=2, int z, int t=1); /I sai vi cac déi mac dinh khéng lién tuc

void xoa(int x=0, int y) /I sai vi d6i mac dinh khéng & cubi

4. Khai bao ham trung tén

Ham tring tén hay con goi 1a ham chdng (d¢). Py 1a mot ky thuat cho phép sir dung
cing mot tén goi cho cac ham "gidng nhau" (cing muc dich) nhung xir 1y trén cac kiéu
dir liéu khéc nhau hogc trén sb lugng dit liéu khac nhau. Vi du ham sau tim s6 16n nhat
trong 2 s6 nguyén:

int max(inta, intb) {return (a>b)?a:b;}

o Néu dit ¢ = max(3,5)tasd coc=5.

o Tuy nhién ciing twong ty nhu viy néu dit ¢ = max(3.0, 5.0) chwong trinh s& bi 16
vi cac gia tri (float) khong pht hop vé kiéu (int) cta dbi trong ham max.

Trong trudng hop nhu viy chung ta phai viét ham mé6i dé tinh max cua 2 sb thuc. Muc
dich, cach lam viéc cua ham nay hoan toan giong ham trudce, tuy nhién trong C va cac
ngon ngtr 1ap trinh khac chiing ta bugc phai st dung mot tén méi cho ham "maéi" nay. Vi
du:

float fmax(float a, float b) { return (@a>b) ? a: b ; }

Tuong ty dé tun tién ta s& viét thém cac ham:
char cmax(char a, charb) {return(a>b) ?a: b;}
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long Imax(long a, long b) {return (a>b) ?a: b;}

double dmax(double a, double b) { return (a>b) ?a: b;}
Tom lai ta s€ c6 5 ham: max, cmax, fmax, Imax, dmax, vi¢éc st dung t€n nhu vay s€ gay
bat lgi khi can goi ham.

C++ cho phép ta c6 thé khai bdo va dinh nghia ca 5 ham trén véi cliing 1 tén goi vi du 14
max chang han. Khi d6 ta ¢6 5 ham:

int max(int a, int b) {return(a>Db)?a:b;}
float max(float a, float b) {retumn (a>b)?a:b;}
char max(char a, char b) {return(a>b)?a:b;}
long max(long a, long b) {return(a>b)?a:b;}
double max(double a, double b) {return(a>b)?a:b;}

Va 1i goi ham bat ky dang nao nhu max(3,5), max(3.0,5), max('0', 'K') déu duoc dap
mg. Chiing ta c6 thé dit ra van dé: véi ca 5 ham clng tén nhu vay, chuong trinh goi dén
ham nao. Van dé dugc giai quyét dé dang vi chuong trinh s& dua vao kiéu cua cac dbi khi
goi dé quyét dinh chay ham nao. Vi du 16i goi max(3,5) ¢6 2 dbi déu la kiéu nguyén nén
chuong trinh s& goi ham 1, 101 goi max(3.0,5) huéng dén ham sb 2 va twong tu chuong
trinh s& chay ham s 3 khi gap 10i goi max('0','K").

Mot dic diém cua cac ham trang tén dé 1a trong danh sach ddi cia ching phai c6 it nhat
mot cip ddi nao d6 khac kiéu nhau. Mot dic trung khac dé phan biét thong qua cac dbi
d6 1a sb lwong dbi trong cac ham phai khac nhau (néu kiéu cta ching 1a gidng nhau). Vi
du viéc v& cac hinh: thang, tam gidc, vudng, chit nhat trén man hinh 13 giéng nhau, ching
chi phu thudc vao sd luong cac diém ndi va toa do cua chung. Do vay ta co thé khai bao
va dinh nghia 4 ham v& ndi trén véi cung chung tén goi. Ching han:

void ve(Diem A, Diem B) ; /I vé& dudng thang AB
void ve(Diem A, Diem B, Diem C) ; /I vé tam giac ABC
void ve(Diem A, Diem B, Diem C, Diem D) ; /I vé td giac ABCD

Trong vi du trén ta gia thiét Diem 1a mot kiéu dir liéu luu toa d6 cua cac diém trén man
hinh. Ham ve(Diem A, Diem B, Diem C, Diem D) s& v& hinh vudng, chit nhat, thoi, binh
hanh hay hinh thang phu thudc vao toa do ciia 4 diem ABCD, no6i chung n6 dugc st dung
dé v& mot tir giac bat ky.
Tém lai nhiéu ham c6 thé dugc dinh nghia chdng (v6i cing tén goi gidng nhau) néu
chung thoa céac diéu kién sau:

o S6 lugng cac tham ddi trong ham 1a khac nhau, hoic

o Kiéu ciia tham ddi trong ham 1a khac nhau.

5. Truyén tham s6

C6 3 cach truyén tham d6i thuc su cho cac tham dbi hinh thirc trong 101 goi ham. Trong d6 cach
ta d ding cho dén thoi diém hién nay duoc goi 1a truyén theo tham tri, tirc cac d6i hinh thirc s&
nhan cac gia tri cu thé tir 161 goi ham va tién hanh tinh toan roi tra lai gia tri. Dé dé hiéu cic cach
truyén ddi ching ta s€ xem qua céach thirc chuong trinh thyc hién véi cac ddi khi thuce hién ham.
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1. Truyén theo tham tri

Ta xét lai vi du ham luythua(float x, int n) tinh x". Gia st trong chwong trinh chinh ta c6 cac
bién a, b, f dang chira cac gia tri a =2, b= 3, va f chua co gia tri. D& tinh a®va gan gi4 trj
tinh duoc cho f, ta co thé goi f = luythua(a,b). Khi gap 101 goi nay, chuong trinh s¢ t6 chirc
nhu sau:

o Tao 2 bién méi (tirc 2 6 nhé trong bd nhd) cb tén x va n. Gan ndi dung cac 6 nhé
nay bang cac gia tri trong 161 goi, tirc gan 2 (a) cho x va 3 (b) cho n;

o Téi phan khai béo (cia ham), chwong trinh tao thém cac 6 nhé mang tén kq va i;
o Tién hanh tinh toan (gan lai két qua cho kq);

o Cudi cung liy két qua trong kq gan cho 6 nhé f (1a 6 nhd ¢ sin da duogc khai bao
truée, nam bén ngoai ham);

o Két thuc ham quay vé chwong trinh goi. Do ham luythua di hoan thanh xong viéc
tinh toan nén cac 6 nhd dugc tao ra trong khi thyc hién ham (x, n, kq, 1) s€ dugc
x04 khoi bo nhé. Két qua tinh toan dugc luu gitr trong 6 nhé f (khong bi xo4 vi
khong lién quan gi dén ham)

Trén day la truyén dbi theo cach thong thudng. Van dé dit ra 1a gia sir ngoai viée tinh f, ta
con mudn thay dbi cac gia tri ciia cic 6 nhd a, b (khi truyén nd cho ham) thi c6 thé thuc
hién dugc khong ? Dé giai quyét bai toan niy ta cin theo mot k§ thuat khac, nhd vao vai
trd cta bién con tro va tham chiéu.

2. Truyén theo din tré

Xét vi du trao ddi gia tri cua 2 bién. Pay 1a mot yéu ciu nhoé nhung dugc gip nhiu lan
trong chuong trinh, vi du dé sip xép mot danh sach. Do vay can viét mot ham dé thuc
hién yéu cau trén. Ham khong tra két qua. Do cac bién can trao dbi la chua dugc biét
trude tai thoi diém viét ham, nén ta phai dua ching vao ham nhu cac tham ddi, tirc ham
c6 hai tham ddi x, y dai dién cho cac bién s& thay doi gia trj sau nay.

Tir mot vai nhan xét trén, theo thong thudng ham trao doéi sé duoc viét nhu sau:

void doi_cho(int x, int y)

{
intt;
t=x;
X=VY;
y=t;
}

Gia str trong chuong trinh chinh ta c6 2 bién x, y chira cac gia tri lan luot 1a 2, 5. Ta cin
d61 nd1 dung 2 bién nay sao cho x =5 con y = 2 bang cach goi dén ham doi_cho(x, y).

int main()
{
intx=2;
inty =5;
doi_cho(x, y);
printf("%d, %d",x, y); 1 2,5 (x, y van khéng déi)
getch();
return O;
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Thue su sau khi chay xong chuong trinh ta thiy gia tri ciia x va y van khong thay doi !?.

Nhu d3 giai thich trong muc trén (goi ham luythua), viéc dau tién khi chuong trinh thuc
hién mot ham 13 tao ra cac bién mai (cac 6 nhd méi, doc 1ap véi cac 6 nhd x, y da c6 san)
tuong Ung voi cac tham ddi, trong truong hop nay ciling cb tén 1a x, y va gan ndi dung
cla X, y (ngoai ham) cho x, y (méi). Va viéc cudi ciing ciia chuong trinh sau khi thuc
hién xong ham 1a xo4 cac bién méi nay. Do vy ndi dung ciia cac bién méi thyc sy 1a co
thay d6i, nhung khong anh huéng gi dén cac bién x, y cii. Hinh v& duéi ddy minh hoa
cach lam vi€c ciia ham swap, trudc, trong va sau khi goi ham.

Trude Trong Sau
X y X y X y
HEN I NE i NET e NN O N

+— |

~\

<

Cac bien tam bi
xo04 khi chay
xong ham

RN~
[V R RV NN SN ]

|| D

Hinh 4.1 - Su thay doi gia tri cua tham s6 thuc

Nhu vay ham doi_cho can duoc viét lai sao cho viéc thay dbi gia tri khong thyc hién trén
cac bién tam ma phai thyc sy thuc hién trén cac bién ngoai. Mudn vay thay vi truyén gia
trj cia cac bién ngoai cho ddi, biy gio ta s& truyén dia chi ciia n6 cho dbi, va cac thay doi
s€ phai thuc hién trén ndi dung cta cac dia chi nay. D6 chinh 1a 1y do ta phai st dung con
tr6 dé lam tham déi thay cho bién thuong. Cu thé ham swap duogc viét lai nhu sau:

void doi_cho(int *p, int *q)

{
intt; /I khai bao bién tam t
t="p; /I dat gia tri cia t bang ndi dung ndi p tro tdi
*p=*q; // thay n6i dung ndi p tré bang ndi dung ndi q tro
q=t; /l thay néi dung ndi g trd t8i bang ndi dung cua t
}

Véi cach t6 chirc ham nhu vAy rd rang néu ta cho p tro tdi bién x va q tré téi bién y thi
ham doi_cho s& thuc sy lam thay do6i ndi dung cua x, y chur khong phai cua p, q. Tur do 1oi
goi ham s& 1a doi_cho(&x, &y) (ttc truyén dia chi ctia x cho p, p trd t6i x va tuong tu q trd
téiy).

Nhu vay c6 thé tom tit 3 dic trung dé viét mot ham lam thay d6i gia tri bién ngoai nhu
sau:

o Dbi ciia ham phai 1a con trd (vi du int *p);

o Céc thao tac lién quan dén ddi nay (trong thdn ham) phai thuc hién tai noi no tré
dén (vidu *p=..));

o Loi goi ham phai chuyén dia chi cho p (vi du &x).

Ngoai ham doi_cho di trinh bay, & day ta dua thém vi du dé thiy sy can thiét phai c6 ham
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cho phép thay d6i bién ngoai. Vi du ham giai phuong trinh bac 2 véi yéu cau:

©)

@)

Cho trudce 3 sb a, b, ¢ nhu 3 hé s6 cua phuong trinh, can tim 2 nghiém x1, x2 cua
no.

Khong thé 14y gia tri tra lai cia ham dé 1am nghiém vi gia tri tra lai chi ¢6 1 trong
khi ta can dén 2 nghiém.

Do viy ta can khai bao 2 bién "ngoai" trong chuong trinh dé chira cac nghiém, va
ham phai lam thay d6i 2 bién nay (tirc chira gia tri nghiém giai duoc).

Nhu vay ham duoc viét can phai c6 5 ddi, trong do 3 dbi a, b, ¢ dai dién cho cac
hé sd, khong thay ddi va 2 bién x1, x2 dai dién cho nghiém, 2 dbi nay phai duoc
khai bao dang con tré.

Ngoai ra, phwong trinh ¢6 thé vo nghiém, 1 nghiém hodc 2 nghiém do viy ham s&
tra lai gia tri 1a s6 nghiém ciia phuong trinh, trong trudng hop 1 nghiém (nghiém
kép), gia tri nghiém s€ dugc cho vao x1.

int gptb2(float a, float b, float c, float *p, float *q)

{
floatd ; // dé chua A
d = (b*b) - 4*a*c;
if (d<0)return0;
else
if (d ==0)
{*p =-b/(2*a) ; return 1;}
else
{
*p = (-b + sqrt(d))/(2*a) ;
*q = (-b - sqri(d))/(2*a) ;
return 2 ;
}
}
Mot vi du cua 101 goi ham trong chuong trinh chinh nhu sau:
main()
{
floata, b, c; /I cac hé s6
float x1, x2 ; /I cac nghiém

printf("Nhap hé sé: ");
scanf(“%f %f %f",&a, &b, &c);
switch (gptb2(a, b, c, &1, &x2))
{
case 0:
printf("Phuong trinh vé nghiém");
break;
case 1:
printf("Phudng trinh cé nghiém kép x = %f", x1);
break;
case 2:
printf("Phuong trinh cé 2 nghiém phan biét:\n");
printf("x1 = %f , va x2 = %f", x1, x2);
break;
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}
Trén day chiing ta di trinh bay cach xay dung cic ham cho phép thay di gia trj cua bién
ngoai. Mot dic trung d& nhan thiy 1a cach viét ham twong dbi phirc tap. Do vay C++ da
phat trién mot cach viét khac dua trén doi tham chiéu va viéc truyén déi cho ham duogc
goi 1a truyén theo tham chiéu.

3. Truyén theo tham chiéu

Mot bién c6 thé dugc gan cho mot bi danh mai, va khi d6 chd nao xuét hién bién thi cling
tuong duong nhu dung bi danh va ngugc lai. Mot bi danh nhu vay duoc goi la mot bién
tham chiéu, y nghia thyc té ctia n6 1 cho phép "tham chiéu" téi mot bién khic cung kiéu
clia n6, tire st dung bién khac nhung bang tén cta bién tham chiéu.

Gidng khai bao bién binh thuong, tuy nhién trudc tén bién ta thém dau va (&). Co thé
tam phén bién thanh 3 loai: bién thuong voi tén thuong, bién con trd véi ddu * trude tén
va bién tham chiéu voi diu &.

<kiéu bién> &<tén bién tham chiéu> = <tén bién dudc tham chiéu>;

Cu phap khai bao nay cho phép ta tao ra mét bién tham chiéu méi va cho né tham chiéu
dén bién duogc tham chiéu (cung kiéu va phai duoc khai béo tir trude). Khi d6 bién tham
chiéu con duoc goi 1a bi danh cia bién duoc tham chiéu. Cha y khong c6 ca phap khai
béo chi tén bién tham chiéu ma khong kém theo khdi tao. Vi du:

int hung, dung ; /I khai bao cac bién nguyén hung, dung
int &ti = hung; /I khai bao bién tham chiéu ti, teo tham chieu dén
int &teo = dung; // hung dung. ti, teo |a bi danh cua hung, dung

Tu vi tri nay tr¢ di viée st dung cac tén hung, ti hodc dung, teo 1a nhu nhau. Vi du:

hung =2;

ti ++; /I tuong duong hung ++;

printf(“%d, %d*“hung, ti); /133

teo =ti + hung ; // tudng dudng dung = hung + hung
dung ++; /[ tuong dudng teo ++

printf(“%d, %d“,dung,teo); 177

Vay st dung thém bién tham chiéu dé 1am gi ?

o Céch tb chirc bén trong ciia mot bién tham chiéu khac voi bién thudng & chd ndi
dung cta no 1a dia chi cua bién ma né dai dién (giéng bién con tré), vi du cau
Iénh

printf(“%d*, teo) : 7

in ra gi4 tri 7 nhung thuc chit day khong phai 1a noi dung ciia bién teo, ndi dung
cta teo 1a dia chi cta dung, khi can in teo, chuwong trinh s& tham chiéu dén dung
va in ra ndi dung cia dung (7). Cac hoat dong khac trén teo cling vay (vi du
teo++), thuc chat 1a ting mot don vi ndi dung ciia dung (chtr khong phai cia teo).
Tir cach t6 chire cia bién tham chiéu ta thiy chiung gidng con tré nhung thuan loi
hon & chd khi truy cap dén gié tri ciia bién duoc tham chiéu (dung) ta chi can ghi
tén bién tham chiéu (teo) chtr khong can thém toan tir (*) & trude nhu trudng hop
ding con tré. Diém khac biét nay c6 ich khi duoc st dung dé truyén ddi cho cac
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ham véi muc dich 1am thay d6i ndi dung cta bién ngoai.
Chu y:
o Bién tham chiéu phai duoc khoi tao khi khai bao;

o Tuy gidng con tré6 nhung khong dung duge cac phép toan con tré cho bién tham
chiéu. N6i chung chi nén dung trong truyén doi cho ham.

Mot ham viét duéi dang d6i tham chiéu s& don gian hon rat nhiéu so véi ddi con tro va
giong véi cach viet binh thuong (truyén theo tham tri), trong do chi c6 mot khac biét do
la cac doi khai bao dudi dang tham chiéu.

Dé so sanh 2 cach sir dung ta nhéc lai cac diém khi viét ham theo con tré phai chi ¥ dén,
do la:
o Dbi ciia ham phai 1a con trd (vi du int *p);

o Cac thao tac lién quan dén ddi nay trong than ham phai thuc hién tai noi né tro
dén (vidu *p=...);

o Loi goi ham phai chuyén dia chi cho p (vi du &x).
Hay so sanh voi ddi tham chiéu, cu thé:
o Dbi ciia ham phai 14 tham chiéu (vi du int &p);

o Cac thao tac lién quan dén dbi nay phai thuc hién tai noi no tré dén, tc dia chi
can thao tac. Vi mot thao tac trén bién tham chiéu thuc chat 1a thao tac trén bién
dugc n6 tham chiéu nén trong ham chi can viét p trong moi thao tac (thay vi *p
nhu trong con tro);

o Loi goi ham phai chuyén dia chi cho p. Vi ban than p khi tham chiéu dén bién
nao thi s& chtra dia chi cta bién d6, do d6 10i goi ham chi can ghi tén bién, vi du x
(thay vi &x nhu doi voi dan tro).

Tém lai, d6i véi ham viét theo tham chiéu chi thay doi ¢ dbi (1 cac tham chiéu) con lai
moi noi khac déu viét don gidn nhu cach viét truyén theo tham tri.

Vi du: Dbi gia tri 2 bién
void doi_cho(int &x, int &y)
{
intt;
t=x;
X=Yy;
y=t
}

va 161 goi ham ciing don gian nhu trong truyén dbi theo tham tri. Vi du:

inta=5,b=3;
doi_cho(a, b);
printf(“%d, %d”,a,b);
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Bing dw6i didy minh hoa tém tit 3 cich viét ham théng qua vi du ddi bién & trén

Tham tri Tham chiéu Dén tro
Khai bao | void doi cho (int | void doi cho (int | void doi cho (int
déi X, 1int vy) &x,int &y) *x, int *y)
Cau lénh t=x; x=y; y=t t=x; x=y; y=t t=*x; *x=*y; *y=t
Loi got doi cho(a,b) doi cho(a,b) doi cho(&a, &b)
Téc dung a,b khéng thay d&béi | a,b cé6 thay dbi a,b cé6 thay dbdi

Bdng 4.1 - So sanh cac cach truyén tham sb

6. Ham va mang
1. Truyén mang 1 chiéu cho ham

= Thong thuong ching ta hay xay dung cac ham lam viéc trén mang nhu vecto hay ma tran
cac phan tir. Khi d¢6 tham ddi thyc sy ciia ham sé& 1a cic mang dir liéu nay. Trong truong
hop nay ta c6 2 cach khai bao doi.

o Cach thi nhit d6i duoc khai bao binh thuong nhu khai bao bién mang nhung
khong can c6 sb phan tir kém theo, vi du:
intx[];
float x[ ];

o Céch thir hai khai bao d6i nhu mét con tro kiéu phan tir mang, vi du:
int *p;
float *p
= Trong 10i goi ham tén mang a (tham sd thyc) s& duge viét vao danh sach tham ddi thuc

su, vi a la dia chi cia phén tr dau tién cia mang a, nén khi ham duogc goi dia chi nay s€
gan cho con tro p. Vi vay gia tri cua phan tir thir i cia a c6 thé dugc truy cap boi x|[i]
(theo khai bao 1) hodc *(p+i) (theo khai bao 2) va né ciing c6 thé dugc thay dbi thuc su
(do day ciing 1a cach truyén theo dan trd). Sau ddy 1a vi du don gian, nhap va in vecto,
minh hoa cho ca 2 kiéu khai bao dbi.

= Vi du: Ham nhap va in gia tri 1 vecto

#include <stdio.h>
#include <conio.h>

void nhap(int x[ ], int n) /I n: s6 phan td

{
inti;
for (i=0; i<n; i++)
scanf(“%d”,&x[i]);
}
void in(int *p, int n)
{

inti;
for (i=0; i<n; i++)
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printf(“%d”, *(p+i));

}

int main()

{
inta[10]; /I mang a chda t6i da 10 phan tu
nhap(a,7); /l vao 7 phan td dau tién cho a
in(a,?); /I ra 3 phéan td dau tién cla a
getch();
return 0;

}

2. Truyén mdng 2 chiéu cho ham

=  POGi voi mang 2 chiéu khai bado doi cling nhu 101 goi 1a phirc tap hon nhiéu so véi mang 1
chiéu. Ta c6 hai cach khai bao doi nhu sau:

a. Khai bao theo dung ban chit ciia mang 2 chiéu float x[m][n]
= Vi khai bao x[m][n] c6 thé hiéu x 14 mang 1 chiéu m phan tir, mdi phan tir caa n6 co
kiéu float[n]. Tt d(’}, doi duoc kh:ai bao nhu mot méng hinh thirc 1 chiéu (khong can so
phan tr - ¢ day 1a s6 dong) cua kiéu float[n]. Ttrc c6 thé khai bao nhu sau:
floatx[][n];  // mang véi s6 phan td khoéng dinh trudc, mbi phan tii 1a n s6
float (*x)[n];  // mot con trd, co ki€u la mang n sé (float[n])

Dé truy nhap dén dén phan tir thir i, j ta van st dung ca phap x[i][j]. Tén clia mang a
(tham s6 thuc) duoc viét binh thudng trong 161 goi ham. N6i chung theo cach khai bao
ndy viéc truy nhdp la don gian nhung phuong phap ciing c6 han ché d6 1a sb cot cua
mang truyén cho ham phai ¢b dinh bang n.

» Vi du: Tinh tdng cac s6 hang trong ma tran

#include <stdio.h>
#include <conio.h>
float tong(float x[]J[10], int m, int n)

{
floatt=0;
inti,j;
for (i=0; i<m; i++)
for (j=0; j<n; j++) t +=X[i][] ;
return t;
}
int main()
{

float a[8][10], b[8][10] ;
inti, j, ma, na, mb, nb;
printf("nhap so dong, so cot ma tran a: ");
scanf("%d%d",&ma,&na);
for (i=0; i<ma; i++)
for (j=0; j<na; j++)
{
printf("a[%d,%d]=",i,j);
scanf("%f",&a[il[i]);
}
printf("nhap so dong, so cot ma tran b: ");
scanf("%d%d",&mb,&nb);
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for (i=0; i<mb; i++)
for (j=0; j<nb; j++)
{
printf("a[%d,%d]=",i,j);
scanf("%f",&bli][j1);
}
printf("%f\n",tong(a, ma, na));
printf("%f\n",tong(b, mb, nb));
getch();
return 0;

}
b. Xem mang float x[m][n] thuc sy 12 miang mét chiéu float x[m*n]

= Khi d6 sir dung cach khai bdo nhu trong mang mét chiéu, d6 1a s dung con trd float *p
dé truy cap duoc dén tirng phan tir cia mang. Cach nay c6 han ché trong 15i goi: dia chi
truyén cho ham khong phai 1d mang a ma can phai ép kiéu vé (float*) (dé phu hop véi p).
Vi cach nay goi k 1a thir t cta phan tir a[i][j] trong mang mdt chidu (m*n), ta c6 quan
hé giira k, i, j nhu sau: k = *(p + i*n +j), i = k/n va j = k%n trong d6 n 1a s cot cia
mang truyén cho ham. Diéu nay c6 nghia dé truy cap dén a[i][j] ta c6 thé viét *(p+i*n+j),
nguoc lai biét chi sb k c6 thé tinh dugc dong i, cot j ciia phan tir ndy. Uu diém caa cach
khai bdo nay 14 ta ¢ thé truyén mang vdi kich thudc bat ky (s6 cot khong can dinh truréc)
cho ham.

= Vi du: Tim phan tir bé nhét ciia ma trin

#include <stdio.h>
#include <conio.h>
void minmt(float *x, int m, int n)
{

float min = *x;

int k, kmin;

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

if (min > x[k])

{

min = x[K];
kmin = Kk;

!

printf("Gia tri min la: %f , tai dong %d, cot %d\n",min,kmin/n,kmin%n);
}
int main()
{

float a[3][3];

inti,j;

for (i=0; i<3; i++)

for (j=0; j<3; j++)

{

printf("a[%d,%d]",i,j);

scanf("%f",&ali][j]);

}

minmt((float*)(a), 3, 3) ;

getch();

return 0;
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3. Gia tri trd lai cua ham la mdng

= Khong c6 cach nao dé gia tri tra lai cia mot ham la mang. Tuy nhién thuc su moi mang
cling chinh la mot con trd, vi vay viéc ham tra lai mot con tré trd dén day dir liéu két qua
1a twong duong véi viée tra lai mang. Ngoai ra con mot cach d& dung hon ddi véi mang 2
chiéu 1a mang két qua duogc tra lai vao trong tham ddi ciia ham (gidng nhu nghiém cia
phuong trinh bac 2 dugc tra lai vao trong cic tham ddi). O day ching ta s& 1an luot xét 2
cach lam viéc nay.
Gia trij tré lai 1a con tré tré dén mang két qua
= Trudc hét chiing ta xét vi du sau day:
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
int* day1()
{
intkq[3]={7,5,3};
return kq;

}

int* day2()

{
int *kq;
kg=(int*)malloc(3*sizeof(int));
*kq =*(kq+1) =*(kq+2) =0 ;
return kq ;

}

int main()

{
int *a, i;
a =day1();
for (i=0; i<3; i++)
printf("%d\n",*(a+i));
a = day2();
for (i=0; i<3; i++)
printf("%d\n",*(a+i));
getch();
return O;

}

= T vi du trén ta thiy hai ham tra gia tri déu tao bén trong né6 moét mang 3 s nguyén va tra
lai dia chi mang nay cho con tro két qua ham. Tuy nhién, chi c6 day2() 1a cho lai két qua
ding. Tai sao ?

o Xét mang kq dugc khai bao va khoi tao trong dayl(), day 1a mot mang cuc bo
(dugc tao bén trong ham) nhu sau nay chung ta s& thiy, cc loai bién "tam thoi"
nay (va ca cac tham dbi) chi ton tai trong qua trinh ham hoat dong. Khi ham két
thic cac bién nay s& mat di. Do vy tuy ham d tra lai dia chi cua kq truéc khi n6
két thuc, thé nhung sau khi ham thyc hién xong, toan bo kq s& dugc xoa khéi bd
nhé va vi vay con tro két qua ham da tré dén viing nhd khong con cac gia tri nhur
kq da 6. Tur diéu nay viéc sir dung ham tra lai con tré 1a phai hét sirc can than.
Mubn tra lai con trd cho ham thi con trd niy phai tré dén diy dir liéu nao sao cho
n6 khéng mat di sau khi ham két thuc, hay néi khac hon dé phai 1 nhitng day di

119



lidu duoc khoi tao bén ngoai ham hodc cé thé st dung theo phuwong phap trong
ham dayi2().

o Trong day2() mot mang két qua 3 sb ciing duoc tao ra nhung bang cach xin cip
phat ving nhé. Ving nhé duge cAp phat ndy s& van con ton tai sau khi ham két
thic (n6 chi bi xoa di khi sir dung toan tir delete). Do vay hoat dong ctua day2() la
chinh xéc.

Maing cin tra lai dwoc khai bao nhw mét tham ddi trong danh sach dbi ciia ham

= Tham ddi nay 1a mot con tro nén hién nhién khi truyén mang da khai bao sin (dé chira két
quad) tr ngoai vao cho ham thi mang s€ thuc sy nhan dugc ndi dung két qua (tic co thay
ddi trude va sau khi gol ham xem muc truyén tham d6i thuc sy theo dan tro). Dé ndm
duoc van dé nay chiing ta xét vi du sau.

= Vi du: Cong 2 vecto, vecto két qua tra lai trong tham dbi ctia ham. So véi vi du trude gia
trj tra lai 1 void (khong tra lai gia tri) con danh sich d6i c6 thém con tré z dé chua két
qua.
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
void congvt(int *x, int *y, int *z, int n)
{
for (inti=0; i<n; i++) z[i] = x[i] + y[i];

}
main()
{

inti, n, a[10], b[10], c[10] ;

printf("Nhap vao so phan tu: ");

scanf("%d",&n);

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

{

printf("a[%d]=",i);
scanf("%d",&ali]);
}

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

printf("b[%d]=",i);
scanf("%d",&bl[i]);
}
congvt(a, b, c, n);
for (i=0; i<n; i++)
{
printf("c[%d]=%d\n",i,c[i]);
}
getch();
return O;

}

4. Déi va gid tri trd lgi ciia ham la xdu ky tw

= Gidng cac truong hop da xét véi mang 1 chiéu, ddi cia cac ham xau ki tu c6 thé khai bao
dudi 2 dang: mang ki tu hodc con tré ki tu. Gia tri trd lai luén ludn 1a con tré ki tu. Ngoai
ra ham ciing c6 thé tra lai gia tri vao trong cac d6i con trd trong danh sach doi.
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Vi du sau day dung dé tach ho, tén ctia mot xau ho va tén. Vi du gém 3 ham. Ham ho tra
lai xau ho (con tré ki tu) voi ddi 1a xau ho va tén duoc khai bao dang mang. Ham tén tra
lai xau tén (con tré ki tu) voi ddi 1a xau ho va tén dugc khai bao dang con tro ki tu. Thuc
chit d6i ho va tén trong hai ham ho, tén c6 thé dugc khai bao theo cling cach thic, ¢ day
chuong trinh mudn minh hoa cac cach khai bao d6i khac nhau (da dé cap dén trong phan
dbi mang 1 chiéu). Ham thtr ba ciing tra lai ho, tén nhung cho vao trong danh sach tham
dbi, do vay ham khéng tra lai gia tri (void). Dé don gian ta qui w6c xau ho va tén khong
chira cac diu cach dau va cudi xdu, trong d6 ho 1a ddy ki ty tir dau cho dén khi gip dau
cach dau tién va tén 1a diy ki tu tir sau dau cach cudi cing dén ki tu cudi xau.
Vi du:

#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

#include <string.h>
char* ho(char hoten[])

{
char* kq;
int i=0;
while (hoten[i] = 32) i++;
kg=(char*)malloc(i*sizeof(char));
strncpy(kq, hoten, i) ;
return kq;
}
char® ten(char* hoten)
{
char* kq = new char[10];
int i=strlen(hoten);
while (hoten([i] I= 32) i--;
kg=hoten+i+1;
return kq;
}
void tachht(char* hoten, char* ho, char* ten)
{
int i=0;
while (hoten[i] |="40'") i++;
strncpy(ho, hoten, i) ;
i=strlen(hoten);
while (hoten[i] = "\40") i--;
strncpy(ten, hoten+i+1, strlen(hoten)-i-1) ;
}
int main()
{

char ht[30], *h, *t;

printf("Ho va tan =");

gets(ht);

h = ho(ht); t = ten(ht);
printf("Ho:%s, Ten:%s.\n",h,t);
tachht(ht, h, t);

printf("Ho:%s, Ten:%s.\n",h,t);
getch();

return 0;
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}

5. Déi la hing con tré

Theo phan truyén ddi cho ham ta da biét dé thay doi bién ngoai dbi twong ung phai duoc
khai bao dué6i dang con tro. Tuy nhién, trong nhiéu trudng hop cac bién ngoai khong c6
nhu cu thay d6i nhung déi twong rng véi né van phai khai bao dudi dang con tro (vi du
d6i 1a mang hodc xau ki tur). Piéu nay c6 kha ning do nham lan, cic bién ngoai nay s& bi
thay d6i ngoai y mudn. Trong truong hgp nhu vay dé can than, cac ddi con tré néu khong
mudn thay dbi (chi ldy gi tri) can dugc khai bao nhu 1a mot hing con tré bang cach thém
truée khai bao kiéu cua ching tir khod const. Tir khoa nay khiang dinh bién tuy 1a con trd
nhung no 1a mot hing khong thay doi duoc gia tri. Néu trong than ham ta c¢b tinh thay d6i
chang thi chuong trinh s& bao 18i. Vi du ddi hoten trong ca 3 ham & trén c6 thé duogc khai
bao dang const char* hoten.
Vi du: Ddi 12 hiang con tro. In hoa mét xau ki tyr

#include <stdio.h>

#include <conio.h>

#include <stdlib.h>

#include <string.h>
void inhoa(const char* s)

{
char *t= new char[5];
strepy(t, s);
printf("%s,%s",s,strupr(t));
}
int main()
{
char *s ="abcde" ;
inhoa(s);
getch();
return O;
}

Trong vi du trén, néu strupr(t) bé“mg strupr(s) thi chuong trinh s& thong bao 16i vi s duoc
dinh nghia 12 hang con tro trong khi ham strupr() lai 1am thay doi gia tri caa no, va diéu
nay 1a khong thé.

lll. Con tré ham

Maic du mot ham khong phai 1a mét bién nhung n6 van chiém vi tri trong bd nhd va ta cod
thé gan vao vi tri cia n6 cho mot loai bién con tré. Con tro nay trd dén diém xam nhap
vao ham. Ta goi ddy 14 con trd ham. Con tré ham c6 thé sir dung thay cho tén ham va viéc
str dung con trd cho phép cac ham ciing duoc truyén nhu 13 tham sé cho cic ham khac.
Pé hiéu duoc cac con tré ham 1am viéc nhu thé nao, ta can hiu mot chat vé cach bién
dich va goi mot ham. Khi bién dich ham, trinh bién dich chuyén chuong trinh nguén sang
dang mi may va thiét 1ap mot diém xam nhdp vao ham (chinh 1a vi tri chi thi md may dau
tién cia ham). Khi c6 101 goi thyc hién ham, may tinh s€ thuc hién mdt chi thi call chuyén
diéu khién dén diém xam nhdp nay. Trong trudng hop goi ham béng tén ham thi diém
xam nhap ndy 14 tri tirc thoi (gan nhu 1a mot hang va khong chira bién ndo ca), cach g01
ham nay g01 1a cach goi ham truc tiép. Trai lai, khi goi ham gian tiép thong qua mot bién
tré thi bién tré d6 phai trd t6i chi thi mi may dau tién ciia ham do. Cach goi ham thong
qua bién tré ham goi & cach goi ham gian tiép.
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—  Mbdt ham ciing gidng nhu dir lidu: c6 tén goi , ¢ dia chi luu trong bd nhé va cé thé truy
nhap dén ham thong qua tén goi hoac dia chi cua n6. Con tré ham la mdt con tro chi dén
dia chi ciia mot ham. Dé truy nhap (goi) ham thong qua dia chi ching ta phai khai bao
mot con tré chtra dia chi nay va sau d6 goi ham bé“mg cach goi tén con tré.

1. Khai bao
Cu phap
<ki€u gia tri> (*tén bi€n ham)(d/s tham doi);
<kiéu gia tri> (*tén bi€n ham)(d/s tham dgi) = <tén ham>;

- Ta thay cach khai bao con tré ham ciing twong tu khai bao con tro bién (chi can dat dau *
trudc tén), ngoai ra con phai bao *tén ham giita cip dau ngodc (). Vi du:

float (*f)(int); /I khai bao con tré ham c6 tén la f tro dén ham
/I c& mot tham déi ki€u int va cho gia tri ki€u float.
void (*f)(float, int); /I con tro tro dén ham véi cap déi (float, int).

- hoac phtrc tap hon:
char* (*m[10])(int, char) // khai bao mét mang 10 con trd ham tro dén
/I cac ham c6 cap tham déi (int, char), gia tri tra
/l'lai cua cac ham nay la xau ki tu.

o

- Chu y: phan bi¢t gitra 2 khai bdo: float (*f)(int) va float *f(int). Cach khai bao trudc la
khai bao con tré ham c6 tén 1a f. Cach khai béo sau co thé viét lai thanh float* f(int) la
khai bao ham fvoi gia tri tra lai 1a mot con tro float.

2. Str dung con tré ham
- Con tro ham thay tén ham
- Dé st dung con tré ham ta phai gan né véi tén ham cu thé va sau dé bat ky noi nao duoc
phép xuat hién tén ham thi ta déu co thé thay né bang tén con tré. Vi du nhu cic thao tac

go1 ham, dua ham vao lam tham d6i hinh thirc cho mot ham khac ... Sau day 1a cac vi du
minh hoa.

- Vidu 4.16: Dung tén con tr6 dé goi ham

#include <stdio.h>
#include <conio.h>

float bphuong(float x)
{
return x*x;
}
int main()
{
float (*f)(float);
f = bphuong;
printf("Binh phuong cua 3.5 = :%f"f(3.5));
getch();
return 0;
}

- Con tré ham lam tham doi

- Vidu4.17: Tham d6i ctia ham ngoai cac kiéu dit liéu da biét con co thé 1a mot ham. Piéu
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nay co tac dung rat 16n trong cic bai ton tinh toan trén nhirng ddi twong 1a ham toan hoc
nhu tim nghiém, tinh tich phan ctia ham trén mot doan ... Ham dong vai tro tham ddi s&
dugc khai bao duédi dang con trd ham. Vi du sau ddy trinh bay ham tim nghiém xap xi
ciia mot ham lién tuc va doi dau trén doan [a, b]. Pé ham tim nghiém nay st dung dugc
trén nhiéu ham toan hoc khac nhau, trong ham s€ chira mot bién con trd ham va hai can a,
b, cu thé bang khai bao float timnghiem(float (*f)(float), float a, float b). Trong i goi
ham f s& dugc thay thé bang tén ham cu thé can tim nghiém.

#include <stdio.h>

#include <conio.h>

#include <math.h>

#define EPS 1.0e-6

float timnghiem(float (*f)(float), float a, float b);

float emux(float);

float logx(float);

int main()

{
printf("Nghiem cua e mu x - 2 trén doan [0,1] = ");
printf("%f\n",imnghiem(emux,0,1));
printf("Nghiem cua loga(x) - 1 trén doan [2,3] =");
printf("%f\n",timnghiem(logx,0,1));

getch();
return 0;
}
float timnghiem(float (*f)(float), float a, float b)
{
float ¢ = (a+b)/2;
while (fabs(a-b)>EPS && f(c)!=0)
{
if (f(a)*f(c)>0)a=c;elseb=c;
c = (a+b)/2;
}
return c;
}

float emux(float x) { return (exp(x)-2); }
float logx(float x) { return (log(x)-1); }

3. Mang con tréo ham

Tuong ty nhu bién binh thudng cac con tré ham gidng nhau cé thé duoc gdp lai vao trong
mot mang, trong khai bao ta chi can thém [n] vao sau tén mang v6i n 1a s6 luong tdi da
cac con tro; vi du sau minh hoa cach str dung nay. Ding mang con tré dé lap bang gié tri
cho ciac ham : x*x, sin(x), cos(x), exp(x) va sqrt(x). Bién x chay tir 1.0 dén 10.0 theo
bude 0.5

Vidu4.18:

#include <stdio.h>
#include <conio.h>
#include <math.h>

double bp(double x)
{

return x*x;
}
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int main()

{
inti};
double x=1.0;
double (*f{6])(double);
f[1]=bp; /' ham binh phudng xay dung & trén
f[2]=sin; /' ham sin trong math.h
f[3]=cos; /I ham cos trong math.h
fl4]=exp; /I 'ham exp (e mi) trong math.h
f[5]=sqrt; / 'ham sqrt (can bac 2( trong math.h
while (x<=10.0)  // Lap bang
{
printf("\n");
for (j=1;j<=5;++j)
printf("%10.2f " f[j](x));
x+=0.5;
}
getch();
return 0;
}

IV. Pé qui
1. Khai niém
- Mot ham duoc goi la dé quy néu bén trong than ham co6 Iénh goi dén chinh né. Khi ham
go1 d¢ qui dén chinh no, thi mdi lan go1 may s€ tao ra mot tap cac bién cuc bd mdi hoan
toan doc lap voi tdp cac bién cuc bo di duoc tao ra trong cac lan gol trudc.
DPé minh hoa chi tiét nhiing diéu trén, ta xét mot vi du vé tinh giai thura cua ) nguyén
duong n. Theo dinh nghia giai thtra ciia mdt s6 nguyén n dugc ky hi¢u la n! va dugc tinh
nhu sau:
- nl=1*2*3* _*(n-1) *n=(n-1)! *n (v6i 0!=1)
- Nhu vy, dé tinh n! ta thiy néu n=0 thi n!=1 nguoc lai thi n!=n * (n-1)!
- Vi du 4.19: Bé minh hoa chi tiét nhitng diéu trén, ta xét mot vi du vé tinh giai thira ctia s6
nguyén dwong n. Khi khong ding phuong phap dé qui ham c6 thé duoc viét nhu sau :
long int gt1(int n) /* Tinh n! v?i n>=0%/

{
long int gtphu=1;
inti;
for (i=1;i<=n;++i)
gtphu*=i;
return gtphu;

}

- Ham tinh n! theo phwong phap dé qui c6 thé duoc viét nhu sau :

long int gt2(int n)
{
if (n==0 || n==1)
return 1;
else
return(n*gt2(n-1));
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}
- Valoi goi ham gt tr chuong trinh chinh dugc thyc hién nhu sau:

int main()

{
[lprintf("\n 3!=%d",gt1(3));
printf("\n 3!1=%d",gt2(3));
getch();
return 0;

}

- Lan goi dau tién t6i ham gt2 dwoc thuc hién tir ham main(). My s& tao ra mot tdp cac
bién ty dong cua ham gt2. Tap nay chi gdbm cac d6i n. Ta goi d6i n duge tao ra lan tha
nhét 1 n thir nhat. Gid tri cua tham s thuc ( s6 3 ) dwoc gan cho n thir nhat. Luc nay bién
n trong thdn ham duoc xem 1a n thir nhit. Do n thir nhit c6 gia tri bang 3 nén diéu kién
trong toan tir if 1a sai va do d6 may s€ lya chon cau 1€nh else. Theo cau Iénh nay, may s¢
tinh gia tri biéu thirc: n*gt2(n-1) (*). Dé tinh biéu thic trén, may can goi chinh ham gt2
vi thé 1an goi thir hai s& thuc hién. M4y s& tao ra d6i n méi, ta goi d6 1a n thur hai. Gia tri
cta n-1 ¢ day lai 1a d6i cia ham , dwgc truyén cho ham va hiéu 14 n thir hai, do vay n thi
hai c6 gia tri 1a 2. Bay gio, do n tht hai van chwa thoa min diéu kién if nén may lai tiép
tuc tinh biéu thirc : n*gt2(n-1) (**). Biéu thirc trén lai goi ham gt2 1an thir ba. May lai tao
ra dbi n 1an thtr ba va & ddy n thir ba c6 gia tri bang 1. Dbi n=1 thi ba lai duoc truyén cho
ham, lac nay diéu kién trong 1énh if dugc thod man, may di thuc hién cau 1énh: return
1=gt2(1) (***). Bat dau tir day, may s& thyc hién ba lan ra khoi ham gt2. Lan ra khoi ham
thir nhit ing véi lan vao thir ba. Két qua 1a dbi n thir ba dugc giai phong, ham gt2(1) cho
gia  tri la 1 va may tw& vé  xét gia  tr biéu  thuc
n*gt2(1) day 1a két qua cua (**) & day, n 1a n thir hai va c6 gia tri bang 2. Theo cau lénh
return, may s€ thyc hién 1an ra khoi ham 1an thi hai, ddi n thir hai s& duoc giai phong, két
qua 1a biéu thirc trong (**) c¢6 gid tri 1a 2.1. Sau d6 may tré vé biéu thirc (*) lic nay 1a:
n*gt2(2)=n*2*1 n lai hiéu 1a thtr nhat, n6 c6 gia tri bang 3, do vy gid tri cia biéu thirc
trong (*) 1a 3.2.1=6. Chinh gia tri nay dugc su dung trong cau Iénh printf cia ham main()
nén két qua in ra trén man hinh 1a: 31=6.

- Tur vi du trén ta thiy ham dé qui c6 dic diém:
- Chuong trinh viét rat gon,

~  Viéc thyc hién goi di goi lai ham rat nhiéu 1an phu thudc vao do 16n ciia dau vao. Chang
han trong vi du trén ham dugc goi n lan, mdi 1an nhu vay chuong trinh s€ mat thoi gian
dé luu gitr cac thong tin cia ham goi trudc khi chuyén diéu khién dén thyc hién ham
duoc goi. Mit khac cac thong tin nay dwogc luu trit nhiéu lan trong ngin xép s& dan dén
tran ngan xép néu n 16n.

- Ham dé qui so voi ham c6 thé dung vong lip thi don gian hon, tuy nhién véi may tinh khi
ding ham dé qui s& dung nhiéu bd nhé trén ngin xép va c6 thé din dén tran ngin xép. Vi
vay khi gip mot bai toan ma cé thé c6 cach giai 1ap ( khong dung dé qui ) thi ta nén ding
cach lap nay. Song van ton tai nhitng bai toan chi c6 thé giai bang dé qui.

2. L&p cac bai toan giai dwoec bang dé qui
- Phuong phap dé qui thuong dugce ding dé giai cac bai toan ¢ dic diém:

- Giai quyét duoc dé dang trong cac trudng hop riéng goi 1a truong hop suy bién hay co
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56, trong truong hop nay ham duoc tinh binh thudng ma khong can goi lai chinh né;

~  Dbi voi truong hop tong qudt, bai toan c6 thé giai dugce bang bai toan cung dang nhung
v6i tham d6i khéc c6 kich thude nhé hon tham ddi ban ddu. Va sau mét sd bude hiru han
bién doi cung dang, bai toan dua dugc vé truong hop suy bien.

- Nhu vy trong trudng hop tinh n! néu n = 0 ham cho ngay gia tri 1 ma khong can phai
goi lai chinh né, day chinh 13 trudng hop suy bién. Truong hop n > 0 ham s& goi lai chinh
n6 nhung véi n giam 1 don vi. Viéc goi nay duoc lip lai cho dén khin= 0.

- Mot 16p rat rong clia bai toan dang niy 1a cic bai todn c6 thé dinh nghia dugce dudi dang
dé qui nhu céc bai toan 1dp véi s6 budce hiru han biét trude, cac bai toan UCLN, thap Ha
Noi, ...

- Cau triic chung ciia ham dé qui

- Dang thtc chung ciia mot chuong trinh dé qui thuong nhu sau:

if (trudng hdp suy bién)

{
trinh bay cach giai // gia dinh da cé cach giai
}
else // tridng hgp tdng quat
{

goi lai ham vai tham déi "bé" hon

}

3. Cacvidu

- Bai toan tim u6c sb chung 16n nhit (UCLN): Cho hai s§ nguyéna va b, tim USCLN cta
hai sb theo giai thuat dé qui. Bai toan c6 thé dugc dinh nghia duéi dang dé qui nhu sau:

- Néub=0 thi UCLN = a;
~ Néu b<>0 thi UCLN(a, b) = UCLN(b, a mod b).
—  Tirdé ta co ham dé qui dé tinh UCLN ciia a va b nhu sau.

- Vidu4.20:
int USCLN(int a, int b)

return a;
else
return USCLN(b,a%Db);

}

- 86 Fibinaci: Tinh s6 hang thi n cta diy Fibonaci voi giai thuat dé qui. Day Fibonaci
dugc dinh nghia nhu sau:

- fO)=1(1)=1;
- f(n)=f(n-1) + f(n-2) véi Vn >=2.
Vidu4.21:

long Fib(int n)

{
long kq;
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if (n==0 ]| n==1) kq =1;
else kg = Fib(n-1) + Fib(n-2);
return kq;

}

- Bai toan thap Ha ndi: C6 n dia véi kich thude to, nho khic nhau. Ban dau sip xép cac dia
theo trat tu kich thudc vao mdt coc sao cho dia nho nhét ndm trén cung, tirc 1a tao ra mot
dang hinh nén. Nguoi choi phai di chuyén toan bd sb dia sang mot coc khac, tudn theo
cac quy tic sau:

- Mot lan chi duge di chuyén mot dia;

- M0t dia chi c6 thé dugc dit 1én mot dia 16n hon (khong nhat thiét hai dia nay phai co
kich thudc lién ke, tirc 1a dia nhé nhat c6 thé nam trén dia 16n nhat).

- Hinh anh mo ta bai toan dugc cho nhu hinh 4.2.

triede khi chuyen sau khi chuyén
1 2 3 1 2 3

Hinh 4.2 - Bai toan thap Hanoi
- MO ta bai toan:
- Dittén cic coc la A, B, C va qui wéc A la Coc Ngudn, B 1a Coc Pich va C 1a Coc Trung
Gian;
- Goi n 1a téng s6 dia;
~  Panh s dia tir 1 (nho nhat, trén ciing) dén n (16n nhat, dudi cung).
- Thuat giai ¢ qui: Dé chuyén n dia tir coc A sang coc B vai C 1a coc trung gian:
1. Chuyén n-1 dia tir A sang C. Chi con lai dia #n trén coc A;
2. Chuyén dia #n tir A sang B;
3. Chuyén n-1 dia tir C sang B cho chung ndm trén dia #n
- Vidu4.22:

#include <stdio.h>
#include <conio.h>
void chuyen(int sodia, char CotNguon, char CotDich, char CotTQG)

{
if (sodia>0)
{
chuyen(sodia-1, CotNguon, CotTG, CotDich);
printf(" Chuyen dia %d Tu %c -> %c\n",sodia,CotNguon,CotDich);
chuyen(sodia-1, CotTG, CotDich, CotNguon);
}
}
int main()
{

char CotNguon,CotDich,CotTG;
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int n;
printf("\n Hay nhap so dia: ");
scanf("%d",&n);
chuyen(n,'A",'B','C");
getch();

}

- Két qua thyc hién vi du 4.22 duoc cho nhur hinh 4.3.

Hay nhap so dia:

Chuyen
Chuyen
Chuyen
Chuyen
Chuyen
Chuyen
Chuyen
Chuyen
Chuyen
Chuyen
Chuyen
Chuyen
Chuyen
Chuyen
Chuyen

Hinh 4.3 - Két qua thuc hién bai toan thap Ha ndi voi n=4

V. Tém tat néi dung bai hoc

I. T6 chirc chuong trinh
1. Vidu
2. Cau triic chuong trinh
3. Ham xay dung sin

II. Ham do nguodi dung dinh nghia
1. Khai b4o va dinh nghia Ham
2. Lo1 goi Ham
3. Ham véi d6i mic dinh
4. Khai bao ham trung tén
5. Truyén tham s
6. Ham va mang

III. Con tré ham
1. Khai bao
2. St dung con tro ham
3. Mang con tré ham

IV. B¢ qui
1. Khai niém

dia
dia
dia
dia
dia
dia
dia
dia
dia
dia
dia
dia
dia
dia
dia

Fb NS b G ek N b b IND b ) ek [ND

Tu
Tu
Tu
Tu
Tu
Tu
Tu
Tu
Tu
Tu
Tu
Tu
Tu
Tu
Tu

2. Lop céc bai toan giai duoc bang dé qui

3.Cacvidu
V. Toém tit ndi dung bai hoc
VI. Bai tap

ODPIDIOHEOODDIHHEDODD

N

| N U I N N N U A B
VVVVVVVVVVVVVVVV VY
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VI. Bai tap
Xem Bai 13 - Bai tap thwe hanh HAM
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Bai 13 - Bai thwc hanh: HAM VA CAU TRUC CHUONG TRINH
I. Bai tap lam theo yéu cau
1. Xac dinh vi tri twong déi cta 1 diém v&i tam giac ABC

Yéu cau: Viét chuong trinh cho phép nhap vao toa do trén mat phéng XOY ba dinh cua
tam gidc ABC, va toa do cua di€ém M; dua ra két ludn vé vi tri tuong do6i cua M so voi
ABC : M nam trong, trén canh hay nam ngoai ABC.

Soan thdo van bdan chwong trinh nhw sau

#include <stdio.h>

#include <conio.h>

#include <math.h>

double KC(int x1, int y1, int x2, int y2);

double DT(double a, double b, double c);

int main()

{
int xa,ya, xb,yb, xc,yc, xm,ym;
double ab, bc, ac, am, bm, cm;
double abc, amb, bmc, amc;
printf("Nhap toa do diem A(x,y):");
scanf("%d%d", &xa, &ya);
printf("Nhap toa do diem B(x,y):");
scanf("%d%d", &xb, &yb);
printf("Nhap toa do diem C(x,y):");
scanf("%d%d", &xc, &yc);
printf("Nhap toa do diem M(x,y):");
scanf("%d%d", &xm, &ym);
ab=KC(C(xa,ya,xb,yb);
bc=KC(xb,yb,xc,yc);
ac=KC(xa,ya,xc,yc);
am=KC(xa,ya,xm,ym);
bm=KC(xb,yb,xm,ym);
cm=KC(xc,yc,xm,ym);
abc=DT(ab, bc, ac);
amb=DT(am, bm, ab);
bmc=DT(bm, cm, bc);
amc=DT(am, cm, ac);
if ((amb==0)||(bmc==0)||(amc==0))
{

b

else

{

printf("M nam tren canh cua ABC");

if ((amb+bmc+amc)==abc)

{
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printf("M nam trong tam giac ABC");

b
else
{
printf("M nam ngoai tam giac ABC");
b
b
getch();
return O;
b
double KC(int x1, int y1, int X2, int y2)
{
double kq;
kq=sqrt((x1-x2)*(x1-x2)+(yl-y2)*(yl-y2));
return kq;
b
double DT(double a, double b, double c)
{
double kq, p;
p=(double)(atb+c)/2;
kq=sqrt(p*(p-a)*(p-b)*(p-c));
return kq;
b

Thir nghiém 1: ‘Nhén F9 dé chay chuong trinh, sau d6 nhdp vao toa do cho céac din;l cua
tam giac ABC lan luot la A(x,y): 0,0 ; B(x,y): 10,05 C(x,y): 0, 10; va toa do cua diém M
la M(x,y): 1,1. Nhan xét vé két qua dat duogc.

Thir nghiém 2: V6i dir 1iéu vao A(x,y): 0,0 ; B(x,y): 10,0; C(x,y): 0, 10; M(x,y): 1,1 sur
dung churc nang debug cua cong cu lap trinh (Dev-C++) va ghi lai gid tri cia cac bién
abc, amb, bmc va amc. Xem lai két luan cia chuong trinh va dua ra giai phap dé khac
phuc.

Thir nghiém 3: Xay dung ham tinh binh phuong cta 1 sé va st dung vao chuong trinh
thay cho ham sqrt() san co.

2. Viét ham dém sé tir cla mot xau ky tw

Yéu cau: Viét chuong trinh cho phép nhip vao mot xau ky tur, dém sé tir ¢6 trong xau. Tir
duoc hi€u 12 mét doan ky ty ndm gitra hai dau trong va khac trong.

Soan thdo van bdan chwong trinh nhw sau

#include <stdio.h>
#include <conio.h>
#include <math.h>
#include <string.h>

int wordCount(char *s);
int main()
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h

char s[100];

printf("Nhap vao mot xau:");
gets(s);

printf("So tu: %d", wordCount(s));
getch();

return O;

int wordCount(char *s)

{

}

int kq,1;

kqg=0;

1=0;

while (s[1]!="0")

{
if (s[1]==32)
{

}

i+

kg=kq+1;

h
kq++;
return kq;

Thir nghiém 1: Nhan F9 dé chay chuong trinh, nhap vao xau ky tu “ky thuat lap trinh”
nhan xét vé két qua dat duoc.

Thii nghi¢m 2: Nhap vao xau ky ty “ky thuat lap trinh ” (c6 mot ky ty trdng & cudi) nhan
xét vé két qua dat duoc.

Thii nghi¢m 3: Nhap vao xau ky ty “ky thuat lap trinh ” (c6 1 ky tu trong & dau, 3 ky
tu trong gitra ky va thuat, 1 ky tu trong ¢ cudi) nhan xét vé két qua dat dugc.

II. Bai tap tw Iam

1.
2.

Viét 1 ham cho phép nhap vao sb nguyén, 1 ham cho phép nhap vao s thuc.

Viét chuwong trinh cho phép nhap vao toa d6 trén mit phing XOY ba dinh cta tam giac
ABC, va toa do cia diém M; dua ra két luan vé vi tri tuong ddi ctia M so v6i ABC : M
nam trong, trén canh hay nim ngoai ABC.

Cho tam giac ABC va mot diém M khdéng nim trén canh cua tam gidc. Hay viét chuong
trinh tinh sb 16n nhit R sao cho vong tron tim M, ban kinh R, khéng cit bit ctr canh nao
va khong chira tam gidc.

. Viét ham chuén héa chudi ho tén nguoi Viét theo yéu cau sau: Khong co ky tu tréng phia

dau va cudi, giita 2 tir c6 mot ky tu trong, ky tu dau tién cia mdi tir dugc viét HOA va ky
tu khac dugce viét thuong.

Gia sir hovaten 1a xau ho tén nguoi viét, viét cic ham TEN cho phép 1ay ra phan tén, ham
HODEM cho phép lay ra phan ho va dém ciia hovaten.
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10.

11.

12.

13.

14.

15.
16.

. Viét ham dém s tir cia mot xau ky tu. Mdi tir duoc hiéu la doan ky tu gitra hai dau tréng

va khong phai 1a khoang trong.

. Viét ham chuyén s6 nguyén thanh xau ky tu biéu dién cach doc s6 d6. Vi du nhdp vao so:

235 > in ra “Hai tram ba muoi lam”, 807 -> in ra “Tam tram linh bay”, 55 -> in ra “Nam
muoi lam”.

. Xau ky tu biéu dién ngay thang 14 xau dang “DD/MM/Y YY", trong d6 DD 1a hai chir sb

biéu dién ngay, MM 1a hai chir sé biéu dién thang va YYYY 1a bon chit s6 biéu dién
nam. Viét ham kiém tra mot xau ky tu nhap vao c6 phai 1a xau biéu dién ngay thang hay
khong? Néu 1a xau biéu dién ngay thang thi ngay thang d6 c6 hop 18 hay khong. Vi du
xau 30/02/2010° 1 x4u biéu dién ngay thang nhung ngay thang d6 1a khong hop 1& (vi
khong c6 ngay 30 thang 2).

Cho hai xau biéu dién ngay thang sd1 va sd2, viét ham tinh s ngay tinh tir sd1 dén sd2
néu sdl va sd2 1a hai xau biéu dién ngay thang hop 1¢ (tham khao bai 6).

Cho sdl 1 xau biéu dién ngay thang, n 1a mot sé nguyén. Viét ham NgaySauN(sd1,n)
cho phép tra vé& xau ky tu dang ngay thang 1a ngay tht n sau ngay sdl, vi du sdl =
“27/01/2010” va n= 15 thi ham tra vé “11/02/2010”. Viét ham NgayTruocN(sd1,n) cho
phép tra vé xau ky tu dang ngay thang 1a ngiy tha n trude ngay sdl, vi du sdl =
“27/01/2010” va n= 46 thi ham tra vé& “12/12/2009”.

Viét ham cho phép d6i nim dwong lich thianh nim am lich. Vi du néu nim dwong lich 1a
2010 thi nim 4m lich 13 “Canh Dan”.

Ta goi tong triét dé cac chit sd cua sb ty nhién n 14 tong cac chir s6 ciia n néu tong nay
chi c6 mét chit sd; trong trudng hop ngugc lai tong triét dé 1a két qua cua viéc cong don
lién tiép cho dén khi chi con mot chit sb. Vi du s6 n=1186 cb téng cac chir 6 1a 16, sb
nay co hai chit sé va tong cac chit sb cua né 1a 7. Vay tong triét dé cia n=1186 1a 7.
Nhép tr ban phim mot s6 k, 1 <k<09,viét ra man hinh tit ca cac s6 c6 4 chit s6 ma
tong triét dé ctia n6 bang k (khong ké cac hoan vi).

Mot san hinh chir nhat dugc chia thanh mxn 6 vuong c6 kich thudc béng nhau, v&i m va
n <50. Mbi 6 c6 thé dugc chon mot qua min. Néu nd mot qua min & 6 (i,j), tirc 1a & hang
i va cot j, thi n6 s& gay nd cho cac 6 xung quanh (i+1,j), (i-1,j), (i,j+1), (i,i-1) néu cac 6
nay c6 min. Hay nhap vao vi tri cic 6 c6 min va vi tri 6 du tién bi nd va in ra tdi da cac
6 bi nd trén san chit nhat.

Cho mdt diy c6 nt+1 6 duge danh s6 tir 0 dén n. Mot quan co dimg & 6 s6 0. Mdi mot
nuée di quan co duge di 1én phia trude khong qua k 6. Mot cach di cia quan co 1a xudt
phat tir 6 s6 0 quan co phai di dén 6 thir n. Vi hai sé nguyén duong n va k, hiy tinh sb
cach di cia quan co. Vi du, véi n=3 va k=2 s€ c6 3 cach di quan co voi cac nuoc 1+1+1,
1+2 va 2+1. (Bai 1, Dé thi Olympic Tin hoc Sinh vién Pai hoc Téng hop Ha ndi md
rong, Khoi khong chuyén, Ha noi 4-1996).

Viét ra tit ca cac hoan vi caa day X,={1,2,....,n} con phﬁn tr1a cac sd 1,2 ..., n.
T hop chip k tir n, ki hiéu 1a C,*. Viét chwong trinh tinh C,* biét ring:
Ca'= Cont '+ Cot* va

Cl=C"=C*=1.
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Bai 14 - CAU TRUC DU’ LIEU DO NGUO'l DUNG TU DINH
NGHIA

No¢i dung bai hoc
. Cdu triic dit liéu do ngwoi ding tw dinh nghia
1 Khai niem o
2. Khai bao biéen cau truc
3. Cdc thao tdc trén bién kiéu cdu tric
4. Con tré cdu triic
1. Kiéu ngdn xép
1. Khai niém
2. Cdc thao tac co ban
3. Cai dat
4. Ung dung
1. Kiéu hang doi
1. Khai niém
2. Cdc thao tac co ban
3. Cai dat
4. Ung dung
IV. Tém tit ndi dung bai hoc
V. Bai tap
I. Cau truc di¥ liéu do ngwdi diang tw dinh nghia
1 Khai niém
Vén dé: Lam thé nao dé md ta mot SINH VIEN véi cac thong tin:
- Ma s0 sinh vién;
- Ho tén;
- Ngay thdng nadm sinh;
- Gidi tinh;
- bDia chithuong tra , ‘
Hoac lam thé nao dé mo td NGAY THANG bao gom cac thong tin:
- Ngay;
- Théng;
- Nim
=> Hau heét cac ngdn ngit lap trinh trong do co C/C++ cho phép nguoi lap trinh ty dinh
nghia ra cau tric mai theo nhu cau s dung tir nhitng kiéu dir 1iéu da c6 hoac da dinh
nghia trude do. , ‘ ‘ ‘ 7
Kiéu céu trac (Structure) 1a kiéu dir liéu bao gébm nhi€u thanh phan c6 kiéu khac nhau,
moi thanh phan dugc goi la mot truong (field). ‘ 7
Su khac biét giira ki€u cau trac va ki€u mang la: cac phan tr cia mang la cung ki€u con
cac phan tir cta ki€u cau triic c6 thé co kiéu khac nhau. Hinh dnh sau la cua kiéu cau truc
véi 7 trudng

1] 2 |3 4 5 67
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con kiéu mang c6 dang:

01234 /5/6|7|8/9]10

11

12

13

14

Cu phap 1. )
struct <Tén cau trac>

1
<Kiéu> <Tén truong 1> ;
<Kiéu> <Tén trudong 2> ;
<Kiéu> <Tén trudng n> ;
I8
Cu phap 2:
typedef struct

<Kiéu> <Tén truong 1> ;

<Kiéu> <Tén truong 2> ;

<Kiéu> <Tén truong n> ;
} <Tén cau trac>;

Trong do6:

- <Tén céu trac>: 1a mot tén duge dit theo quy tac dat tén cua danh biéu; tén nay

mang y nghia s¢€ 1a tén ki€u cau tric;

- <Kiéu> <Trudng i> (i=1..n): mdi trudng trong cau tric c6 dit lieu thude kicu gi

(tén ctia trudng phai 1a mot tén dugc dit theo quy tic dit tén cta danh biéu).

Vi du I: Dé quan 1y ngay, thang, nim cta mot ngay trong niam ta c6 thé khai bao kiéu cau

trac gdm 3 thong tin: ngdy, thang, nim.

struct KieuNgayThang

{
unsigned char Ngay;
unsigned char Thang;
unsigned int Nam;

b

typedef struct

{
unsigned char Ngay;
unsigned char Thang;
unsigned int Nam;

} KieuNgayThang;
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Vi du 2: Mbi sinh vién can dugc quan 1y bdi cac thong tin: Ma so sinh vién, ho tén, ngay
thang ndm sinh, gidi tinh, dia chi thudng trii. Lic nay ta ¢ thé khai bdo mot struct gdm
cac thong tin trén.

struct KieuSinhVien

{
char MSSV[10];

char HoTen[40];

struct KieuNgayThang NgaySinh;
int Phai;

char DiaChi[40];

¥

typedef struct

{
char MSSVI[10];

char HoTen[40];
KieuNgayThang NgaySinh;
int Phai;

char DiaChi[40];

} KieuSinhVien;

o MGJi thanh phan gidng 13 mot bién riéng thudc ciu triic, né6 gdm kiéu va tén thanh
phan. Mot thanh phan ciing con dugc goi 1a truong.

o Phén tén cua kiéu cdu trac va phan danh sach bién co thé c6 hodc khong. Tuy
nhién trong khai bdo ki tu két thiic cudi cung phai 1a dau cham phay (;).

o Cac kleu cau tric dugc phép khai bao long nhau, nghia la mot thanh phan cia
kiéu cau trac c6 thé lai 1a mot trudng co6 kiéu cu tric.

o Mot bién c6 kiéu cau trac s& duge cép phét b nh¢ sao cho cac thuc hién cua no6
dugc sap lién tuc theo thar tu xuat hi¢n trong khai béo.
2. Khai bao bién cau tric
Viéc khai bao bién ciu tric cling twong tu nhu khai bao bién thuoc kiéu dit liéu chuan.

Cu phap: ) )
- D061 véi cau triic dugce dinh nghia theo cach 1:

struct <Tén cau tric> <Bién 1> [, <Bién 2>...];
- Ddi vé6i cac ciu tric duoe dinh nghia theo cach 2:
<Tén ciu trac> <Bién 1> [, <Bién 2>...];
Vi du: Khai bao bién NgaySinh c6 kiéu cau trac KieuNgayThang; bién SV ¢6 kiéu cau
tric KieuSinhVien.

struct KieuNgayThang NgaySinh;
struct KieuSinhVien SV;
KieuNgayThang NgaySinh;
KieuSinhVien SV,
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3. Cac thao tac trén bién kiéu cau truc
Truy xudt dén tirng truwong ciia bién ciu tric
Cu phap:
<Bién cau tric>.<Tén truong>;
Khi st dung cich truy xuét theo kiéu ndy, cic thao tic trén <Bién cdu triic>.<Tén
truong> giéng nhu cac thao tac trén cac bién cua kiéu dit liéu ctia <Tén truong>.
Vi dul: Viét chuong trinh cho phép doc dit liéu tir ban phim cho bién mau tin SinhVien
va in bién mau tin d6 1én man hinh:
#include<conio.h>
#include<stdio.h>
#include<string.h>
typedef struct
{
unsigned char Ngay;
unsigned char Thang;
unsigned int Nam;
} KieuNgayThang;
typedef struct
{
char MSSV[10];
char HoTen[40];
KieuNgayThang NgaySinh;
int Phai;
char DiaChi[40];
} KieuSinhVien;
/* Ham in [én man hinh 1 m?u tin SinhVien*/

void InSV(KieuSinhVien s)

{
printf(“MSSV: | Ho va ten | Ngay Sinh | Dia chi\n”);
printf(“%s | %s | %d-%d-%d %s\n”,s.MSSV,s.HoTen,
s.NgaySinh.Ngay,s.NgaySinh.Thang,s.NgaySinh.Nam,s.DiaChi);
}
int main()
{
KieuSinhVien SV, s;
printf(“Nhap MSSV: “);gets(SV.MSSV);
printf(“Nhap Ho va ten: “);gets(SV.HoTen);
printf(“Sinh ngay: “);scanf(“%d”,&SV.NgaySinh.Ngay);
printf(“Thang: “);scanf(“%d”,&SV.NgaySinh.Thang);
printf(“Nam: “);scanf(“%d”,&SV.NgaySinh.Nam);
printf(“Gioi tinh (0: Nu), (1: Nam): “);scanf(“%d”,&SV.Phai);
fflush(stdin);
printf(“Dia chi: “);gets(SV.DiaChi);
InSV(SV);
s=SV;
InSV(s);
getch();
return O;
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Luu y:
- Céc bién cau tric c6 thé gan cho nhau. Thuc chat day la thao tac trén toan bd

cau trac khong phai trén mot truong riéng ré nao. Chwong trinh trén dong
s=SV la mét vi du;
~  Véi céc bién kiéu ciu trac ta khong thé thuc hién duoc cac thao tac sau day:
= St dung cac ham xudt nhap trén bién cu tric;
= Cac phép toan quan hé, cac phép toan sb hoc va logic.
Vi du 2: Nhap vao hai sé phirc va tinh tong ctia chung. Ta biét ring sé phirc 13 mot cip

(a,b) trong d6 a, b 1a cac sb thuc, a goi la phén thuc, b 1a phén d0. (Poi khi nguoi ta cling

2
viét s6 phtrc dudi dang a + ib trong d6 i 1a mot don vi 4o c6 tinh chat i =-1). Goi sb phirc
cl=(al, bl) va c2=(a2,b2) khi d6 tong cua hai s6 phirc ¢l va c2 13 mot sé phic ¢3 ma
c3=(al+a2, bl+b2). Vi hiéu biét nhu vay ta c6 thé xem mdi sb phirc 14 mot ciu trac co
hai trudng, mot trudng biéu dién cho phan thuce, mot truong biéu dién cho phan do. Viée
tinh tong cua hai sé phirc duoc tinh bang cach lay phan thuc cong v6i phan thuc va phan
4o cong voi phﬁn ao0.
#include<conio.h>
#include<stdio.h>
#include<string.h>
typedef struct
{
float Thuc;
float Ao;
} SoPhuc;
/* Ham in so phuc len man hinh*/
void InSoPhuc(SoPhuc p)
{
printf(“%.2f + 1%.2f\n”,p.Thuc,p.Ao);
}
int main()
{
SoPhuc p1,p2,p;
printf(“Nhap so phuc thu nhat:\n”);
printf(“Phan thuc: “);scanf(“%f”,&p1.Thuc);
printf(“Phan ao: “);scanf(“%f”,&p1.A0);
printf(“Nhap so phuc thu hai:\n”);
printf(“Phan thuc: “);scanf(“%f",&p2.Thuc);
printf(“Phan ao: “);scanf(“%f”",&p2.A0);
printf(“So phuc thu nhat: ©);
InSoPhuc(p1);
printf(“So phuc thu hai: “);
InSoPhuc(p2);
p.Thuc = p1.Thuc+p2.Thuc;
p.Ao =p1.Ao + p2.Ac;
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printf(“Tong 2 so phuc: “);
InSoPhuc(p);

getch();

return 0;

}
Khéi tgo ciu triic
Viéc khoi tao cau truc co thé dugce thuc hién trong lac khai bdo bién cau trac. Cac truong

ctia cAu truc duoc khoi tao duoc dat gitra 2 dau { va }, chung duoc phin cach nhau boi
du phay (,).
Vi du: Khéi tao bién ciu trac NgaySinh:
struct KieuNgayThang NgaySinh ={29, 8, 1986};
4. Con tré cau tric

Khai bao
Viéc khai bdo mdt bi€n con tro ki€u cau trac cling twong ty nhu khi khai bao mét bién

con tro khac, nghia 1a dat thém dau * vao phia trude tén bién.

Cu phap:
struct <Tén ciu tric> * <Tén bién con tro>;

Vi du: Ta c6 thé khai bao mot con trd cdu tric kiéu NgayThang nhu sau:
struct NgayThang *p;
/* NgayThang *p; // Néu cé dinh nghia kiéu */

Sir dung cdc con tré kidu ciu triic
Khi khai bao bién con tro cau truc, bién con tro chua c6 dia chi cu thé. Luc nay n6 chi

méi dugc cap phat 2 byte dé lwu giir dia chi va duoc ghi nhan 1a con tro chi dén 1 céu
trac, nhung chua chi dén 1 ddi twong cu thé. Mubn thao tac trén con tré cu tric hop 18,
cling twong ty nhu cac con tro khac, ta phai:
—  Cép phat mot ving nhé cho né (str dung ham malloc() hay calloc);
- Hoac, cho n6 quan ly dia chi cia mét bién cu trac nao do.
Vi du: Sau khi khdi tao gia tri cua cAu truc:
struct NgayThang Ngay = {29,8,1986};
p = &Ngay;
lac nay bién con tré p da chira dia chi cia Ngay.

Truy cdp cdc thanh phan ciia cdu tric dang dwgc qudn ly bdi con tro
D¢ truy cdp dén tirng trudng cua 1 cau tric thong qua con tré ctia nd, ta sir dung todn tir

ddu miii tén (->: dau - va ddu >). Ngoai ra, ta van c6 thé st dung dén phép toan * dé truy
cap vung dit liéu dang dugc quan 1y boi con tré cu trac dé 1dy thong tin can thiét.

Vi du: St dung con tro cau truc.
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#include<conio.h>

#include<stdio.h>

typedef struct

{

unsigned char Ngay;
unsigned char Thang;
unsigned int Nam;

} NgayThang;

int main()

{

NgayThang Ng={29,8,1986};

NgayThang *p;

p=&Ng;

printf(“Truy cap binh thuong %d-%d-%d\n”,
Ng.Ngay,Ng.Thang,Ng.Nam);

printf(“Truy cap qua con tro %d-%d-%d\n”,
p->Ngay,p->Thang,p->Nam);

printf(“Truy cap qua vung nho con tro %d-%d-%d\n”,
(*p)-Ngay,(*p).Thang,(*p).Nam);

getch();

return 0;

} 14 4 7 7 4
- Cho phép str dung cau tric, con tro céu truc la doi s6 ctia ham nhu cac loai bi€n khac
- Cho phép ham xdy dung tra vé 1a kiéu cdu trac
Vi du : Xir Iy danh sach sinh vién, str dung ham voi déi sé 1a cdu trac

#include <stdio.h>

#include <conio.h>

//Ngay thang

struct Ngaythang {

intng ;

intth ;

intnam ;

|3

//Sinh vien

struct Sinhvien {

char hoten[25] ;

Ngaythang ns;

int gt;

float diem ;

|

/lcac ham xu ly

int sua(Sinhvien &r) ;

int in(Sinhvien x) ;

int nhap(Sinhvien *p) ;

int nhapds(Sinhvien *a, intn) ;

int suads(Sinhvien *a, int n) ;

int inds(const Sinhvien *a, int n) ;

I

struct Sinhvien a[10];

int main()

{
nhap(a);
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/I in(a[1]);

/I sua(a[1]);
nhapds(a,9);
suads(a,9);
inds(a,9);
getch();
return O;

}

/itrien khai cac ham

int sua(Sinhvien &r)

{
int chon;
do{
printf("1: Sua ho ten\n2: Sua ngay sinh\n3:Sua gioi tinh\n4:Sua diem\n5:In\n0
scanf("%d",&chon);
switch (chon)
{
case 1:
printf("Nhap ho ten:");
scanf("%s",r.hoten);
break;
case 2:
printf("Nhap ngay thang nam sinh:");
scanf("%d%d%d",&r.ns.ng,&r.ns.th,&r.ns.nam);
break;
case 3:
printf("Nhap gioi tinh 0:Nu 1:Nam:");
scanf("%d",&r.gt) ;
break;
case 4:
printf("Nhap diem:");
scanf("%f",&r.diem);
break;
case 5:
printf("Sinh vien:");
in(r);
break;
case 0:
break;
default:
printf("Nhap gia tri khong dung\n");
break;
}
} while (chon) ;
return 0;
}
i
int in(Sinhvien x)
{

printf("Ho ten :%s\nNgay sinh %d/%d/%d\n",x.hoten,x.ns.ng, x.ns.th, x.ns.nam) ;
printf("Gioi tinh :%s\nDiem :%f\n",(x.gt==1) ?"Nam" :"Nu",x.diem) ;
return 0;

}

: Ket thuc\n");
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i
int nhap(Sinhvien *p)

{
printf("Nhap ho va ten: ");
scanf("%s",p->hoten);
printf("Nhap ngay sinh (ngay thang nam): ");
scanf("%d%d%d", &p->ns.ng ,&p->ns.th,&p->ns.nam);
printf("Gioi tinh 0: nu, 1: nam: ");
scanf("%d",& p->gt);
printf("Diem: ");
scanf("%f",& p->diem);
return 0;
}
I
int nhapds(Sinhvien *a, int n)
{
for (inti=1; i<=n; i++) nhap(&ali]) ;
return 0;
}
i
int suads(Sinhvien *a, int n)
{
int chon;
do
{

printf("\nNhap phan tu duoc su tu 1 den %d, gia tri khac thoat:",n);
scanf("%d",&chon);

if(chon>0 &&chon<=n)

{

sua(a[chon]) ;

}
Jwhile(chon>0 && chon<=n);
return O;

}
1

int inds(const Sinhvien *a, int n)
{
for (inti=1; i<=n; i++)
in(ali]) ;

return O;

}

5. Cau tric véi thanh phan kiéu bit
a. Truong bit

Pé tiét kiém trong lwu tri¥, trong ngdn ngit lap trinh C cho phép khai bao cac trudng
cua cau tric voi s6 lugng bit xac dinh khong phu thudc vao s6 lugng bit cac kieu dir licu
chuan.

Mot trudng bit 1a mot khai bao trudng int va thém déu: ciing s bit n theo sau, trong
d6 0 <n<15. Vidu do dg lon ctia ngay khong vuot qua 31, thang khong vugt qua 12 nén
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2 trudng nay trong cau tric ngdy thang cé thé khai bao tiét kiém hon bang 5 va 4 bit nhu
sau:

struct Date {
int ng: 5;

int th: 4;

int nam:14;
b

b. Diic diém
Can cha y cac dac diém sau ctia mot ciu tric c6 chira truong bit:
— Céc bit dugc bb tri lién tyc trén diy cac byte.
— Kiéu trudng bit phai 13 int (signed hodc unsigned).
— Do dai mdi truong bit khong qua 16 bit.

— C6 thé bé qua mot sd bit néu bo tréng tén trudng, vi du:

struct tu {
int: &;
int x:8;
H

mdi mot bién céu truc theo khai bao trén gdm 2 byte, bo qua khong str dung byte thap
va truong x chiém byte (8 bit) cao.

— Khong cho phép lay dia chi cua thanh phan kiéu bit.
— Khong thé xay dung duoc mang kiéu bit.

— Khong duoc tra vé tir ham mot thanh ph?ln kiéu bit. Vi du néu b 1a mot thanh phﬁn
cua bién cau truc x c¢o6 kiéu bit thi cau 1€nh sau la sai:

return x.b ; // sai
tuy nhién c6 thé thong qua bién phu nhu sau:

int tam = x.b ; return tam ;
— Tiét kiém bo nhd

— Dung trong kiéu union dé 14y cac bit ctia mot tir (xem vi du trong phan kiéu hop).

6. Cau lénh typedef

Pé thuan tién trong st dung, thong thudng cac kiéu dugc NSD tao méi sé duoc gan
cho mot tén kiéu bang cau 1¢nh typedef nhu sau:

typedef <kiéu> <tén_kiéu> ;

Vi dy: Dé tao kiéu méi co tén Bool va chi chta gia tri nguyén (thuc chat chi can 2
gia tri 0, 1), ta c6 thé khai béo:

typedef int Bool;
khai bdo nay cho phép xem Bool nhu kiéu s6 nguyén.

hodc ¢ thé dat tén cho kiéu ngay thang 1a Date v6i khai bao sau:
typedef struct Date {
int ng;
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int th;
int nam;

b

khi d6 ta c6 thé st dung cac tén ki€u nay trong cac khai bao (vi du tén ki€u cta doi,
cua gid tri ham tra lai ...).

7. Ham sizeof()
Ham tra lai kich thudc ciia méot bién hodc kiéu. Vi dy:
Bool a, b;
Date x, vy, z[50];
printf("%d, %d,%d" sizeof(a),sizeof(b),sizeof(Bool)) ; //in 2,2,2
printf("S8 phan tl cua z =%d ",sizeof(z) / sizeof(Date)); // in 50

Il. Ngdn xép
- Khai bao bién cb dinh lam lang phi bd nhé do khai bao sb luong phan tir 16n nhat
dé Iuu trir dir ligu
- Khi thay doi V’é sb lugng phén tir can phéi lvu trir thi mér}g cép phat dong khong
the gidi quyet dugc tiét ki€m bo nhd va han ché cac thao tdc chuyén bd nho.

- Giai quyét van dé cip phat bd nhé cua khdi dit liéu lién tuc s& vuot qua gisi han
quan ly bo nhé cua mdt so hé dieu hanh, kho trong tim dugc vung nhd 16n phu hop dé
cap phat.

- Giai phéap dua ra kiéu cdu trac, ban than cac ddi tuong tro (lién két) dén d6i tuong
tiép theo trong danh sach.

- Cac ving nhd cap phat khong lién tuc nén cac 1énh lam viéc véi nhom cac dbi
tuong s€ khong thuc hién dugc.
Kiéu cdu trac lién két duoc sir dung xay dung nhiéu dang cdu tric khac nhau, nhung dic
trung 13 cu tric ngan xép va hang doi.
1. Khai niém
Ngin xép 1a kiéu dic biét caa danh sach viéc loai bo va bd sung déu dugc thyc hién trén mot dau
cta danh sach. Vi thé cac phan tir khi bo sung vao ngan x&p sau s€ duoc liy ra trudc nén goi la

LIFO (Last In First Out). Thao tac co ban cua ngan x€p la bd sung (push), loai bo (pop), ngoai ra
c6 thao tac khéi tao, kiém tra trang thai.

Vi du tryc quan ctia ngan xép 14 chong bat, bat méi vao ludn duoc dit 1én trén, thir tu ldy
bat tur trén xudng dudi.

Push(s,D)
Push(s,A) Push(s,B) Pop(s) Push(s,E) [ Pop(s)
Push(s,C) Pop(s)
¢ D Pop(s)
B B B
A A A A A

- Cac thao tac co ban voi ngan xép
=  Khoi tao

»  Kiém tra ngan xép rong
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* B0 sung mot phan tr vao ngan xep

= Liy mot phan tir khoi ngin xép

2. Cai dat ngan xép str dung mang
Su dung mang mot chleu dé thé hién ngan xép, diing mot bién chi sé mo ta phan tir & dinh cia

ngin xép. Bién chi s6 s& chi ra vi tri tiép theo duoc thém vao, va vi tri trir di 1 13 vi tri phan tu
dang c6 & ngin xép.

n
Chi sb
‘/
Kk D Phan tir trén cing
1 B P Phén tir du tién
0 A <
Khai bao
typedef struct stack
{
int top;
int storage[MAX];
|3

Khéi tgo ngin xép
void init(stack *s)
{
s->top=0;
}
Kiém tra ngdn xép rong
/110: empty
int empty(stack *s)
{
return s->top;
}
Kiém tra ngan xép day
H10:full
int full(stack *s)
{
if(s->top>=MAX)
{

return O;

return s->top+1;

Bo sung mét phin ti vao ngdn xép
/-1 full of stack
int push(stack *s, int value)

{
if(s->top==MAX)
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return -1;

}

else

{
s->storage[s->top]=value;
s->top++;

}

return s->top;
}
Ldy mét phan tiv khéi ngin xép
/-1 try to pop the empty stack
int pop(stack *s, int *out)

{
if(s->top<=0)
{
out=0;
return -1;
}
else
{
s->top--;
*out=s->storage[s->top];
return s->top;
}
}

Do ngan xép duoc trién khai dang mang nén gdp phai van dé phai khai bao khéi dir lidu
t6i da dé str dung, trong trudng hop phat trién néu sb lrgng virot qua sé luong MAX (van
trong gidi han cho phép ctia bo nhd) thi chuong trinh s€ khong thuc hién dugc.

3. Cai dat ngan xép str dung con tré lién két

Cép phat ding s6 luong phan tr ma ngin xép dang can. Thao tac phuc tap.

f

Dinh ngan xép

Khai bao
typedef struct stackNode
{
int item;
stackNode *next;
|3
typedef struct stack{
stackNode* top;
|3
Khdai tao ngan xép
void init(stack *s)
{
s->top=NULL;

v
hd
'

NULL

f

Pay ngan xép
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}
Kiém tra ngan xép rong
1110: empty
int empty(stack *s)
{
if(s->top==NULL)
{

return O;

return 1;

}
}

Bo sung phan tir vao ngdn xép
4
/ \ 3 2 1
g g — NULL

/l/-1: cant push to stack
int push(stack *s,int value)

{

top

stackNode *a;
a=(stackNode*)malloc(sizeof(stackNode));
if@==NULL)
{
return -1;
}
a->item=value;
a->next=s->top;
s->top=a;
return O;

Ldy mét phin tiv ra khéi ngin xép

T%l

top — NULL

int pop(stack *s,int *out)
{
stackNode *cur;
if(s->top==NULL)
{
return -1;
}
*out=s->top->item;
cur=s->top;
s->top=s->top->next;
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free(cur);

}

4. Mt sb (rng dung cla ngan xép
Ngin xép dugc sir dung trong nhiéu ing dung khac nhau
- bao nguoc xay ky tu
- Tinh gia tri biéu thirc dang hau td
- Chuyén biéu thirc dang trung t6 sang hau td
- Str dung dé khir dé qui, chuyén bai toan dé qui (st dung ngin xép cua hé thong) sang sir dung
ngin xép ngoai.
Dao ngugc xau ky t
Vi du v€ dao nguoc xau sir dung ngan xép. Do ngan Xep cO qui luat vao trudc ra sau nén
lan luot dua cac ky tu vao ngan xép, sau d6 tién hanh iy ra cac ky tu s& dugce dao nguoc
thur tur.
#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <string.h>
typedef struct stackNode

{
char item;
stackNode *next;
2
typedef struct stack({
stackNode* top;
|3

"

void init(stack *s);

/110: empty

int empty(stack *s);;

/l1-1: cant push to stack

int push(stack *s,char value);
/l/-1: pop empty stack

int pop(stack *s,char *out);

stack s;
int main()
{
inti;
charv;
char *c="xau dao nguoc";
init(&s);
for(i=0;i<strlen(c);i++)
{
push(&s,cli]);
}
while(empty(&s)!=0)
{
pop(&s,&v);
printf("\n%c",v);
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getch();
return 0;
}
/llimplemention
void init(stack *s)
{
s->top=NULL,;

/110: empty

int empty(stack *s)

{
if(s->top==NULL)
{

return O;

return 1;

/l/-1: cant push to stack
int push(stack *s,char value)
{
stackNode *a;
a=(stackNode*)malloc(sizeof(stackNode));
if(@==NULL)
{
return -1;
}
a->item=value;
a->next=s->top;
s->top=a;
return 0;

/l/-1: pop empty stack
int pop(stack *s,char *out)
{
stackNode *cur;
if(s->top==NULL)
{
return -1;
}
*out=s->top->item;
cur=s->top;
s->top=s->top->next;
free(cur);
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lll. Hang doi

1. Khai niém

Hang doi 1a cAu trac dit liéu twong ty ngin xép nhung nguyén tic dua vao va lay ra cac phan tir
theo thur ty phan tir dua vao trude s€ lay ra trude FIFO (First In First Out). Qui ludt nay thé hién
cac mo hinh trong thyc t€ nhu hang doi mua vé, hang hoa trong kho, ...

Do cac phan tir vao trude dugce lay ra trudc nén can phai xay dung danh sach c6 hai dau, dau vao
va dau ra.

Put(s,’F’) n
n Get(s)

A \ /
/ Pau vao ol
K D Phan tir trén cﬁn/ k

A -

Phan tir lay ra 0

whles|

A

B
0 A

- Cac thao tac co ban voi hang doi
» Khéi tao hang doi
= Kiém tra hang doi rong
= Bb sung mot phan tir vao hang doi

= L4y mot phan tir khoi hang doi
2. Cai dat hang do¢i str dung mang

C6 thé str dung mang dé luu trix dix liéu, vi thé c6 thé sir dung dé mo ta hang doi. Do hang doi ¢o
hai dau nén can phai c6 hai chi sb dé danh ddu. Do viéc 13y dit liéu va dua dit liéu vao trong danh
sach déu tang chi s6 nén can phai kiém tra trong trudng hop chi sé vuot qua giéi han cia mang
can phai chuyén chi s vé 0.

0 I I max

head tail

Khai bao
typedef struct queue
{
int head, tail;
int storage[MAX];
b
Khdai tao hang doi
void init(queue *s)
{
s->tail=0;
s->head=0;
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Kiém tra hang doi rong

/1/0;: empty
int empty(queue *s)
{
int d=s->head-s->tail;
if(d<0)
d+=MAX;
return d;
}
Kiém tra hang doi ddy
1110:full
int full(queue *s)
{
int nh=s->head+1;
if(nh==s->tail || (nh + MAX)%MAX==s->tail)
{
return O;
}
return 1;
}

Thém m¢t phan tir vao hang doi

//-1 full of queue

int put(queue *s, int value)

{
if(full(s)==0)

return -1;

s->storage[s->head]=value;
s->head++;
s->head=s->head%MAX;
return s->head;

}

Ldy mét phan tiv khoi hang doi
/-1 try to pop the empty queue
int get(queue *s, int *out)

{

if(empty(s)==0)
return -1;

*out=s->storage[s->tail];
s->tail++;
s->tail=s->tail% MAX;
return s->tail;

}

3. Cai hang de¢i str dung con tro

Str dung hai con tro 1a dau va du6i. Khi thém noi vao sau con tré dudi, va khi lay ra sé tu
con tré dau.

e > o —» @ ®—»| NULL

! f

head tail
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Khai bao
typedef struct queueNode
{
int item;
queueNode *next;
b
typedef struct queue{
queueNode* head, *tail;
|3
Khdai tao hang dgi
void init(queue *s)

{
s->head=NULL,;
s->tail=NULL;
}
Kiém tra hang doi rong
/110: empty
int empty(queue *s)
{
if(s->head==NULL)
{
return O;
}
else
{
return 1;
}
}

Thém mét phan tir vao hang doi
/l/-1: cant push to queue
int put(queue *s,int value)
{
queueNode *a;
a=(queueNode*)malloc(sizeof(queueNode));

if(@==NULL)
{

return -1;
}

a->item=value;
a->next=NULL,;
if(s->tail==NULL)
{
s->tail=a;
s->head=a;
}
s->tail->next=a;
s->tail=a;
return O;

}

Ldy m{t phin tiv khoi hang doi
/l/-1: pop empty queue
int get(queue *s,int *out)

{
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queueNode *a;
if(s->head==NULL)
{

return -1;

}
*out=s->head->item;
a=s->head;
s->head=s->head->next;
if(s->head==NULL)
{

s->tail=NULL,;
}

free(a);

}

4. Mot s6 rng dung cua hang doi
- Hang doi dugc str dung trong mé phong cac mé hinh hang doi thuc té trong cac bai toan
- St dung trong bai toan duyét theo chiéu rong

IV. Tém tat néi dung bai hoc

I. Cau trac tu dinh nghia
1 Khai niém
2. Khai b4o bién cu tric
3. Céc thao tac trén bién kiéu cAu tric
4. Con tré ciu tric

II. Kiéu ngan xép
1. Khai niém
2. Cac thao tac co ban
3. Cai dat
4. Ung dung

IIL. Kiéu hang doi
1. Khai niém
2. Cac thao tac co ban
3. Cai dat
4. Ung dung

V. Bai tap
Xem Bai 15 - Bai tap thuc hanh CAu tric dit liéu tw dinh nghia.
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Bai 15 - Bai thwc hanh: CAU TRUC DU LIEU DO NGU'O
DUNG TU DINH NGHIA

I. Bai tap lam theo yéu cau
1. Biéu dién va thwc hién cac phép toan phan sé

Yéu cau: Xy dung cdu trac biéu dién phan sd; cho phép nhdp vao 2 phan sb, thuc hién
cac phép cong, trur, nhan, chia 2 phan so6 do.

Soan thdo van bdan chwong trinh nhuw sau

#include <stdio.h>
#include <conio.h>

typedef struct fraction
{

int numerator;

int denominator;
b
/l/-- khai bao cac ham
fraction add(fraction x, fraction y) ;
fraction sub(fraction x, fraction y) ;
fraction multiply(fraction x, fraction y) ;
fraction divide(fraction x, fraction y) ;
void printFraction(fraction x);

int main()

{

fraction a,b;

printf("Nhap phan so, tu so truoc, mau so sau:");
scanf("%d%d",&a.numerator, &a.denominator);
printf("Nhap phan so, tu so truoc, mau so sau:");
scanf("%d%d",&b.numerator, &b.denominator);
printf("Hieu:\n");

printFraction(sub(a,b));

printf("\nTong:\n");

printFraction(add(a,b));

printf("\nTich:\n");

printFraction(multiply(a,b));
printf("\nThuong:\n");

printFraction(divide(a,b));

getch();

return 0;

e trien khai cac ham
fraction add(fraction x, fraction y)

fraction t;
t.numerator=x.numerator * y.denominator + x.denominator * y.numerator;
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t.denominator = x.denominator * y.denominator;

return t;

}

e

fraction sub(fraction x, fraction y)

{
fraction t;
t.numerator=x.numerator * y.denominator - y.numerator * x.denominator;
t.denominator = x.denominator * y.denominator;
return t;

}

fraction multiply(fraction x, fraction y)

{
fraction t;
t.numerator=x.numerator * y.numerator;
t.denominator = x.denominator * y.denominator;
return t;

}

fraction divide(fraction x, fraction y)

{
fraction t;
t.numerator=x.numerator * y.denominator;
t.denominator = x.denominator * y.numerator;
return t;

}

void printFraction(fraction x)

{
printf("%d/%d" ,x.numerator,x.denominator);

}

Thir nghiém 1:
so, tu so truoc, mau so sau:3 5
so, tu so truoc,. mau sau:?7 11
Thir nghiém 2:

Thir nghiém v6i hai gia tri 1a 3/4, va 1/2 dua ra nhan xét, can cai tién nhu thé nao?
Thir nghiém 3:

Thir nghiém v6i hai gia tri 1a 3/4, va 0/2 dua ra nhan xét, can cai tién nhu thé nao?
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2. Chuyén biéu thirc trung té vé dang hau té

Yéu cau: Viét chuong trinh cho phép chuyén mét chudi biéu dién biéu thirc dang trung to
thanh chudi biéu dién biéu thurc dang hau to.

Soan thdo van bdan chwong trinh nhw sau

#include <stdio.h>
#include <conio.h>
#include <stdlib.h>
#include <string.h>
typedef struct stackNode
{
char item;
stackNode *next;
|3
typedef struct stack{
stackNode* top;
2
"
void init(stack *s);
/1/0;: empty
int empty(stack *s);;
/l/-1: cant push to stack
int push(stack *s,char value);
/l/-1: pop empty stack
int pop(stack *s,char *out);
char getTop(stack *s);
int isnumber(char ch);
int isoperator(char ch);
int priority(char ch);
int convert(char source[], char chuoihautol]);

stack s;

int main()

{
inti;
charyv;
char c[100];
char o[100];

gets(c);
convert(c,0);
puts(o);
getch();
return 0;
}
/llimplemention
void init(stack *s)
{
s->top=NULL,;
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/1/0;: empty
int empty(stack *s)

{
if(s->top==NULL)
{
return O;
}
else
{
return 1;
}
}
[ ~=mmmmmme-

/l/-1: cant push to stack
int push(stack *s,char value)
{
stackNode *a;
a=(stackNode*)malloc(sizeof(stackNode));
if(@==NULL)
{
return -1;
}
a->item=value;
a->next=s->top;
s->top=a;
return 0;

/l/-1: pop empty stack
int pop(stack *s,char *out)

{
stackNode *cur;
if(s->top==NULL)
{
return -1;
}
cur=s->top;
*out=s->top->item;
s->top=cur->next;
free(cur);
}
/]
char getTop(stack *s)
{
return s->top->item;
}
/e ———
int isnumber(char ch)
{
return ((int(ch)>=48&&int(ch)<=57));
}
J[~mmmmmmnn

int isoperator(char ch)
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return (ch=="+'||ch==""||ch==""||ch=="");
}
H=mmammm
int priority(char ch)
{
if(ch=="+'||ch=="-")
return O;
if(ch==""||ch=="")
return 1;
}
e
int convert(char source[], char suffixExp[])
{
stack S;
init(&S);
int count=0;
char temp;
for(int i=0;i<strlen(source);i++)
{
if(isoperator(source[i])&&isoperator(source[i+1]))
return i;
if((source[i]>=65&&source[i]<=90)||(source[i]>=97&&source[i]<=121))
return i;

}

for(int i=0;i<strlen(source);i++)

char ch=source[i];

if(isnumber(ch))
{
suffixExp[count]=ch;
count++;
}
else//operator
{
if(empty(&S)!=0)//not empty
{
if(isoperator(getTop(&S))&&(priority(getTop(&S))>=priority(ch)))
{
pop(&S,&temp);
suffixExp[count++]=temp;
push(&S,ch);
}
else
push(&S,ch);
}
else
push(&S,ch);

W/IEND FOR
while(empty(&S)!=0)//Lay het nhung gi con lai trong stack
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pop(&S,&temp);
suffixExp[count++]=temp;
}
suffixExp[count++]="0";//CHEN KI TU NULL VAO CUOI XAU;
}
Thir nghiém 1:

Nhap chudi la: 1-3*%4/5+6+7-8

1 +334/5+6+7-8
1345/6+7+8—+

Thir nghiém 2:

Nhép chudi la: 14323 ,

Nhan xét va phat trién cho truong hop c¢6 dau ngoac (, ), phép toan »
Il. Bai tap tw lam

1. Hay dinh nghia kiéu:

struct Hoso{
char HoTen[40];
float Diem;

char Loai[10];

b

Viét chuong trinh nhap vao ho tén, diém cua n hoc sinh. Xép loai van hoa theo cach sau:
Diém Xép loai
9, 10 Gioi
7, 8 Kha
5, 6 Trung binh
dudi 5 Khong dat
In danh sach 1én man hinh theo dang sau:

XEP LOAI VAN HOA
HO VA TEN DIEM XEPLOAI
Nguyen Van A 7 Kha
Ho Thi B 5 Trung binh
Dang Kim C 4 Khong dat

2. Xem mot phan s6 1a mot ciu trac c6 hai trudng 13 tir sé va miu sb. Hay viét chuong
trinh thuc hién cac phép toan cong, trir, nhan, chia hai phan sb. (Cac két qua phai toi

gian).
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3. Tao mot danh sich can bd cong nhan vién, mdi ngudi ngudi xem nhu mot cau tric
bao gom cac truong Ho, Ten, Luong, Tuoi, Dchi. Nhap mot s6 ngudi vao danh sach,
sap xép tén theo thir ty tir dién, in danh sach da sip xép theo mau sau:

DANH SACH CAN BO CONG NHAN VIEN

STT HO VA TEN LUONG TUOI DIACHT

1 Nguyen Van | 333.00 26 Can Tho

2 Dang Kim B |290.00 23 Vinh Long

4. Hoan thién ma ngudn ctia chuong trinh tinh biéu thirc dang hau t6.

5. Hoan thién ma ngudn chuwong trinh chuyén ddi biéu thirc dang trung t6 sang hiu tb

6. Viét chuong trinh doi sé nguyén dang thap phin sang dang nhi phan st dung ngin

14
A

Xep

7. Cho mdt ma tran min MxN, cac diém nhan giatriOval, 11adcd min Néund 6 6
(i,j) s& kich n6 bbn 6 xung quanh néu 6 d6 c6 min. Cho n6 & 6 (i,j) hiy chi ra cac 6 bi
kich nd khac. Sir dung ngin xép dé xét cac 6 bi kich né tiép theo, in ra thir tu céc 6.

Str dung hang doi dé xét cac 6 bi kich nd tiép theo, in ra thur ty céc 0.
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Bai 16 - LAM VIEC VO FILE
Noi dung bai hoc

I. Mét 56 khdi niém
1. Cac thao tac trén tdp tin
1. Khai bdo bién tdp tin
2. Mo tap tin
3. Dong tap tin
4. Kiém tra dén cudi tdp tin hay chwa?
5 Di chuyén con tré tdp tin vé dau tap tin - Ham rewind()
11 Truy cdp tap tin van ban
1. Ghi dit liéu lén tdp tin van ban
2. Doc dir liéu tur tap tin van ban

1V. Truy cap tdp tin nhi phan
1. Ghi dit liéu lén tap tin nhi phan - Ham fwrite()
2 Doc dir li¢u tir tap tin nhi phan - Ham fread()
3. Di chuyén con tro tdp tin - Ham fseek()
4. Vidu

V. Tém tat ndi dung bai hoc
I. M6t s6 khai niém

Dir liéu trong chuong trinh dugc luu trlt & RAM may tinh, vi thé khi két thuc chuong
trinh, tit may dir liéu s& bi giai phong. Dé xur Iy dir liéu can phai luu trit trén bd nhd ngoai (dia
cirng, USB, ...) dudi dang file. File 1a tap hop cac byte lién tuc dugc luu trir va duge gan tén goi.
Khi xtr Iy file chwong trinh c6 thé xem xét chudi byte véi cach nhin khac nhau, c6 nhitng ting xir
khéac nhau véi dir liéu. Trong C hd tro viéc thao tac voi file véi quan diém: file van ban, file nhi
phan.

o File van ban (Text File): 1a loai tap tin dung dé ghi cac ky tu 1én dia. Piém dic biét la
dir liéu cua tap tin duoc luu trir thanh cic dong, mdi dong duoc két thuc bang ky tu xubng dong
(new line), ky hiéu “\n’; ky tu nay 1a sy két hop cia 2 ky tw CR (Carriage Return - Vé dau dong,
ma Ascii 1a 13) va LF (Line Feed - Xudng dong, mi Ascii 1a 10). Mdi tap tin dugc két thuc boi
ky tw EOF (End Of File) c6 ma Ascii 1a 26 (x4c dinh béi t6 hop phim Ctrl + Z).

Truy xuét tip tin theo kiéu vin ban chi c6 thé truy xuit theo kiéu tudn ty.

o Tap tin nhi phan: Quan diém tap tin 1a dy byte lién tuc, viéc xir Iy véi tap tin dya trén
viéc doc ghi day byte.

Bién tap tin: 1a mot bién thudc kiéu dir lidu tap tin ding dé dai dién cho mot tap tin. Dir
liéu chtra trong mot tap tin dugc truy xuét qua cac thao tac vdi thong s6 12 bién tap tin dai dién

cho tap tin do.
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Con tré tap tin: Khi mot tap tin duoc md ra dé 1am viéc, tai mdi thoi diém, s& c6 mot vi
tri cua tap tin ma tai do viéc doc/ghi thong tin s€ xay ra. Nguoi ta hinh dung c6 mét con tro dang
chi dén vj tri d6 va dat tén nd 1a con tré tap tin.

Sau khi doc/ghi xong di liéu, con tro s& chuyén dich thém mot phan tir vé& phia cubi tap

tin. Sau phan tir dir liéu cudi ciing cla tap tin 1a ddu két thac tip tin EOF (End Of File).

Il. Cac thao tac trén tap tin
Céc thao tac voi tap tin:
o Khai bao bién tap tin.
o Mo tap tin bang ham fopen().
o Thuc hién cac thao tac xir 1y dir liéu cua tap tin bang cic ham doc/ghi dit liéu.
o Dong tap tin bang ham fclose().

O day, ta thao tac vdi tap tin nho cac ham dugc dinh nghia trong thu vién stdio.h.

1. Khai bao bién tap tin

Cu phap

FILE <Danh sach cac bién con tro, dai dién cho tap tin>

Céc bién trong danh sach phai la cac con trd va dugc phan cach boi dau phay(,).

Vi du: FILE *f1,*f2;

2. M¢ tap tin
Cu phap
FILE *fopen(char *Path, const char *Mode)
Trong do:
- Path: chudi chi duong dan dén tap tin trén dia.

- Mode: chudi x4c dinh cach thirc ma tap tin s& mo. Céc gia tri co thé cua Mode:

Ché db Y nghia
r Mo tap tin van ban dé doc
w Tao ra tap tin vin ban mai dé ghi
a N&i vao tap tin vin ban

rb | Mo tap tin nhi phan dé doc

wb Tao ra tap tin nhi phan dé ghi

ab | N6i vao tap tin nhi phan

r+ Mo mdt tap tin van ban dé doc/ghi

w+ Tao ra tap tin van ban dé doc ghi

at Noi vao hay tao méi tap tin van ban dé doc/ghi
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r+b | Md ra tap tin nhi phan dé€ doc/ghi

w+b | Tao ra tap tin nhi phan dé doc/ghi

a+tb | Noi vao hay tao méi tap tin nhi phan

Mic dinh 1a m& dang text néu khong c6 xac dinh 13 b, néu rd rang hon thi thém chi dinh t dé xac
dinh 1a kiéu text.

- Ham fopen tra vé mot con tré tip tin. Chuong trinh cta ta khong thé thay ddi gia tri cia con
tré ndy. Néu c6 mot 16i xuat hién trong khi mo tap tin thi ham nay tra vé con tré NULL.

Vi du: M& mét tap tin tén TEST.txt dé ghi.

FILE *f;
f = fopen("TEST.txt", "w");
if (fl=NULL)
{
/* Céac cau Iénh dé thao tac vai tap tin*/
/* Bbng tap tin*/
}
Kiém tra con tré f véi gia tri NULL cho phép xac dinh dugc 1énh thyc hién thanh cong hay

khong?
Néu mé tap tin dé ghi, truong hop tap tin di ton tai roi thi tap tin s& bi x6a va mot tip tin méi
duoc tao ra. Néu ta mudn ghi ndi dit liéu, ta phai sir dung ché @6 “a”. Khi mé véi ché do doc, tap

tin phai ton tai roi, néu khong mét 161 s€ xuat hién.

3. béng tap tin

Ham fclose() dugc dung dé dong tap tin dugc md boi ham fopen(). Ham nay s€ ghi dir liéu
con lai trong vung dém vao tap tin va dong lai tap tin.

Cu phap: int fclose(FILE *f)

Trong d6 f 14 con tro tap tin dugc mé bai ham fopen(). Gia tri tra vé cia ham 1a 0 bao rang
viéc déng tap tin thanh cong. Ham tra vé EOF néu c6 xudt hién 13i.

Ngoai ra, ta con c6 thé sir dung ham fcloseall() dé dong tat ca cac tap tin lai.

Cu phap: int fcloseall()

Két qua tra vé ciia ham 1a tong s cac tap tin dugc dong lai. Néu khong thanh cong, két qua

tra vé 1a EOF.

4. Kiém tra dén cubi tap tin hay chwa?
Cu phap: int feof(FILE *f)

Y nghia: Kiém tra xem da cham t&i cudi tap tin hay chua va tra vé EOF néu cudi tap tin dugc

cham t61, nguoc lai tra vé 0.

5. Di chuyén con tré tap tin vé dau tap tin - Ham rewind()
- Chuyén vé dau tap tin, sir dung ham rewind().
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Cu phap: void rewind(FILE *f);

+ f: con tro tap tin dang thao tac.

- Chuyén dén vi tri bat ky str dung ham fseek().

Cu phap: int fseek(FILE *stream, long offset, int whence);
+ stream: con tro tap tin dang thao tac.

+ offset: sb byte can dich chuyén con tré tap tin.

+ whence: vi tri bit dau dé tinh khoang cach dich chuyén cho offset:

0 | SEEK_SET Vi tri dau tap tin
1| SEEK CUR Vi1 tri hién tai cua con tro tap tin
2 | SEEK_END Vi tri cudi tap tin

+ Két qua tra vé ctia ham 14 0 néu viéc di chuyén thanh cong. Néu khong thanh cong, 1 gi tri
khac 0 (46 1a 1 ma 13i) duoc tra veé.

- LAy vi tri cia con tré file ham ftell();

Cu phap: long ftell(FILE *stream);

+ stream: bién dai dién cho file

+ tra vé vi tri ctia con troé file so véi dau file

lll. Truy cap tap tin van ban
1. Ghi dir liéu Ién tap tin van ban
1.1 Ham fputc()
Ham nay duoc dung dé ghi mot ky tu 1én mét tap tin vin ban dang dugc mo dé lam viéc.
Cu phap: int fputc(int ¢, FILE *f)
Trong d6, tham sb ¢ chira mi Ascii cia mot ky tu ndo d6. Ma nay duoc ghi 1én tap tin
lién két voi con tro . Ham nay tra vé EOF néu gap 16i.
1.2 Ham fputs()
Ham nay dung dé ghi mot chudi ky tir chira trong ving dém 1én tap tin vin ban.
Cu phap: int fputs(const char *buffer, FILE *f)
Trong do, buffer 1a con trd co kiéu char chi dén vi tri dau tién cua chudi ky tu dugc ghi
vao. Ham nay tra vé gia tri 0 néu buffer chira chudi rng va tra vé EOF néu gip 15i.
1.3 Ham fprintf()
Ham nay dung dé ghi dit liéu c6 dinh dang 1én tip tin vin ban.
Cu phap: fprintf(FILE *f, const char *format, varexpr)
Trong d6: format: chudi dinh dang (giéng véi cic dinh dang ctia ham printf()), varexpr:

danh sach cac biéu thirc, mdi biéu thirc cach nhau du phay (,).

Dinh dang Y nghia
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%d Ghi s6 nguyén

%[.s6 chit s6 thap phan] f Ghi s6 thyuc co <sb chit sb thap phan> theo quy tic lam tron
5.

%0 Ghi s6 nguyén hé bat phan

%x Ghi s6 nguyén hé thap luc phan

%c Ghi moét ky tu

%s Ghi chudi ky tw

%e hoac %E hoac %g hoac | Ghi s6 thuc dang khoa hoc (nhan 10 mi x)

%G

Vi du: Viét chuong trinh ghi chudi ky tu 1én tap tin vin ban D:\\Baihat.txt

#include<stdio.h>

#include<conio.h>

int main(){

FILE *f

clrscr();

f=fopen("D:\\Baihat.txt","r+");

if (FI=NULL)Y

fputs("Em oi Ha Noi pho.\n",f);

fputs("Ta con em, mui hoang lan; ta con em, mui hoa sua.",f);
fclose(f);

}
getch();

return O;
}
2. Poc dir liéu ttr tap tin van ban
2.1 Ham fgetc()
Ham nay dung dé doc di lidu tir tap tin vin ban dang duoc md dé lam viéc.
Cu phap: int fgetc(FILE *f)
Ham nay tra vé mi Ascii cia mot ky t nao dé (ké ca EOF) trong tap tin lién két v6i con
tro f.
2.2 Ham fgets()
Cu phap: char *fgets(char *buffer, int n, FILE *f)

Ham nay dugc dung dé doc mot chudi ky tu tir tap tin van ban dang dugc md ra va lién
két v6i con tro f cho dén khi doc du n ky tu hodc gip ky tu xudng ddng “\n’ (ky tu nay ciing duoc
dua vao chudi két qua) hay gip ky tu két thuc EOF (ky tu ndy khong dugc dua vao chudi két
qua).

Trong do:
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- buffer (ving dém): con tré c6 kiéu char chi dén cling nhé du 16n chira cac ky tu nhan
duoc.
- n: gia tri nguyén chi d6 dai 16n nhét cua chudi ky tu nhan duogc.
- f: con tro lién két véi mot tap tin nao do.
- Ky tu NULL (“\0”) ty dong duoc thém vao cudi chudi két qua luu trong ving dém.
- Ham tra vé dja chi dau tién cua ving dém khi khong gip 161 va chwa gip ky tu két thic
EOF. Nguoc lai, ham tra vé gia tri NULL.
2.3 Ham fscanf()
Ham nay dung dé doc dir lidu tir tap tin vin ban vao danh sach cac bién theo dinh dang.
Cu phap: fscanf(FILE *f, const char *format, varlist)
Trong dé: format: chudi dinh dang (gidng ham scanf()); varlist: danh sach cac bién mdi
bién cach nhau diu phay (,).
Vi du: Viét chuong trinh chép tap tin D:\Baihat.txt & trén sang tap tin D:\Baica.txt.

#include<stdio.h>

#include<conio.h>

int main()

{
FILE *f1,*2;
clrscr();
f1=fopen("D:\\Baihat.txt","rt");
f2=fopen("D:\\Baica.txt","wt");
if (fF1'=NULL && f2!=NULL)

{
int ch=fgetc(f1);
while (! feof(f1))
{
fputc(ch,f2);
ch=fgetc(f1);
}
fcloseall();
}
getch();
return O;
}
3.Vidu

Doc ma tran tinh ma tran, ghi ma tran chuyén vi vao file moi. Xem xét file vin ban nhu dau vao,
dau ra cia chuong trinh, thay vi nhan tir ban phim va xuat ra man hinh.

#include<stdio.h>

#include<conio.h>

int a[100][100];

int n,m;

int main()

{

" %

char *infile="vao.txt", *outfile="ra.txt";
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inti, j

FILE *f1,*2;
f1=fopen(infile,"rt");
if(f1==NULL)
{
printf("Loi mo file %s",infile);
getch();
return -1;
}
f2=fopen(ouffile,"wt");
if(f2==NULL)
{
printf("Loi mo file %s",ouffile);
getch();
fclose(f1);
return -2;
}

fscanf(f1,"%d%d",&m,&n);
for(i=0;i<m;i++)

{
for(j=0;j<n;j++)
{
fscanf(f1,"%d" &al[i][j]);
}
}

fprintf(f2,"%d %d\n",n,m);
for(i=0;i<n;i++)

{
for(j=0;j<mij++)
{
fprintf(f2,"%4d" ,a[j1[i]);
}
fprintf(f2,"\n");
}
fclose(f1);
fclose(f2);
printf("Ket thuc tinh chuyen vi");
getch();
return 0;

}
IV. Truy céap tap tin nhi phan
1. Ghi dir liéu Ién tap tin nhi phan
Cu phap: size t fwrite(const void *ptr, size_t size, size t n, FILE *f)
Trong do:
- ptr: con tré chi dén ving nhé chira thong tin can ghi 1én tap tin.
-n: sO phan tir s& ghi 1én tap tin.
- size: kich thudc ciia mdi phén tir.

- f: con tré tap tin da dugc mo.
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- Gia trj tra vé cia ham nay 1a sb phan tir duoc ghi 1én tap tin. Gia tri niy bang n trir khi xut hién

101.

2. Poc dir liéu twr tap tin nhi phan
Cu phap: size t  fread(const void *ptr, size_t size, size_t n, FILE *f)

Trong do:

- ptr: con tré chi dén ving nhé s& nhan dit lidu tir tap tin.
-n: s6 phﬁn tu dugce doc tu tap tin.
- size: kich thudc ciia mdi phén tir.
- f: con tré tap tin da dugc mo.
- Gié tri tra vé cua ham nay 13 s phan tir 3 doc duogc tir tap tin. Gia tri ndy bang n hay nhé hon

n néu da cham dén cudi tap tin hodc c6 16i xuat hién..

3. Vidu
Vi du 1: Viét chrong trinh ghi 1én tip tin CacSo.Dat 3 gia tri sé (thuc, nguyén, nguyén
dai). Sau d6 doc cac s tir tap tin vua ghi va hién thi 1én man hinh.

#include<stdio.h>

#include<conio.h>

int main()

{

FILE *f;

f=fopen("number.ixt","wb");

if (fI=NULL)

{
double d=3.14;
inti=101;
long 1=54321;
fwrite(&d,sizeof(double),1,f);
fwrite(&i,sizeof(int),1,f);
fwrite(&l,sizeof(long),1,f);
/* Doc tu tap tin*/
rewind(f);
fread(&d,sizeof(double),1,f);
fread(&i,sizeof(int),1,f);
fread(&l,sizeof(long),1,f);
printf("Cac ket qua la: %f %d %lId",d,i,l);

fclose(f);
}
else
{
printf("Khong mo duoc file");
}
getch();
return 0;
}
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Vi du 2: Mdi sinh vién cAn quan 1y it nhat 2 thong tin: ma sinh vién va ho tén. Viét chuong
trinh cho phép lua chon cac chtrc ning: nhap danh sach sinh vién tir ban phim r6i ghi Ién tap tin
SinhVien.dat, doc dit liéu tir tap tin SinhVien.dat rdi hién thi danh sach 1én man hinh, tim kiém
ho tén cua mot sinh vién nao dé dua vao ma sinh vién nhap tir ban phim.

Ta nhan thiy ring mdi phan tir cta tap tin SinhVien.Dat 1 mét cau triic ¢6 2 truong: ma va
ho tén. Do d6, ta can khai béo cau triic nay va sir dung cac ham doc/ghi tap tin nhj phan véi kich
thudc mdi phan tir caa tap tin 1 chinh kich thude ciu trac do.

Trong truong hop nay co thé coi file nhi phan nhu 1a noi luu trir dit liéu lau dai, ciing c6 thé
coi nhu 1a noi luu trir xt 1y dir li¢u thay vi dung b nhé.

#include<stdio.h>

#include<conio.h>

#include<string.h>
typedef struct
{
char Ma[10];
char HoTen[40];
} SinhVien;

void WriteFile(char *FileName)

{
FILE *f;
int n,i;
SinhVien sy;
f=fopen(FileName,"ab");
printf("Nhap bao nhieu sinh vien? ");
scanf("%d",&n);
for(i=1;i<=n;i++)

{
printf("Sinh vien thu %i\n",i);
fflush(stdin);
printf(" - MSSV: ");gets(sv.Ma);
printf(" - Ho ten: ");gets(sv.HoTen);
fwrite(&sv,sizeof(sv),1,f);
}
fclose(f);
printf("Bam phim bat ky de tiep tuc");
getch();
}
void ReadFile(char *FileName)
{
FILE *f;
SinhVien sv;

f=fopen(FileName,"rb");
printf(" MSSV | Ho va ten\n");
fread(&sv,sizeof(sv),1,f);
while (Ifeof(f))

{

printf(" %s | %s\n",sv.Ma,sv.HoTen);
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fread(&sv,sizeof(sv),1,f);
}
fclose(f);
printf("Bam phim bat ky de tiep tuc!!!");
getch();
}

void Search(char *FileName)
{
char MSSV[10];
FILE *f;
int Found=0;
SinhVien sv;
fflush(stdin);
printf("Ma so sinh vien can tim: ");gets(MSSV);
f=fopen(FileName,"rb");
while (feof(f) && Found==0)
{
fread(&sv,sizeof(sv),1,f);
if (strcmp(sv.Ma,MSSV)==0) Found=1;
}
fclose(f);
if (Found == 1)
{

printf("Tim thay SV co ma %s. Ho ten la: %s",sv.Ma,sv.HoTen);

printf("Tim khong thay sinh vien co ma %s",MSSV);
}
printf("\nBam phim bat ky de tiep tuc!!!");
getch();
}
int main()
{
int c;
for (;;)
{
printf("1. Nhap DSSV\n");
printf("2. In DSSV\n");
printf("3. Tim kiem\n");
printf("4. Thoat\n");
printf("Ban chon 1, 2, 3,4: ");
scanf("%d",&c);
fflush(stdin);

if(c==1)
{
WriteFile("SinhVien.Dat");
}
else if (c==2)
{
ReadFile("SinhVien.Dat");

}
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else if (c==3)

{
Search("SinhVien.Dat");
}
else break;
}
return O;
}

Ngoai ra thu vién stdio.h con dinh nghia mét sé ham khac cho phép thao tac véi tap tin, sinh

vién c6 thé tham khdo trong phan trg giup.

V. Tém tat néi dung bai hoc
I. M6t s6 khai niém
II. Céc thao tac trén tap tin
1. Khai bao bién tap tin
2. M¢ tap tin
3. Bong tap tin
4. Kiém tra dén cudi tap tin hay chua?
5 Di chuyén con tro tap tin vé dau tap tin - Him rewind()
III. Truy cap tap tin van ban
1. Ghi dir li¢u I€n tap tin van ban
2. Boc dit li¢u tur tap tin van ban
IV. Truy cap tép tin nhi phan
1. Ghi dir li¢u 1én tap tin nhi phan - Ham fwrite()
2 Poc dir li¢u tur tap tin nhi phan - Ham fread()
3. Di chuyén con tro tap tin - Ham fseek()
4. Vidu
V. Tém tat ndi dung bai hoc

VI. Bai tap
Xem Bai 17 - Bai tip thuwc hanh Lam viéc vdi File va Thuat todn nang cao

172



Bai 17 - Bai thwe hanh LAM VIEC VO FILE
I. Bai tap lam theo yéu cau

1. Viét chwong trinh tinh nghiém cta hé 2 phwong trinh vé&i tham sé nhap
tw File
Vin dé: Viét chuong trinh giai hé 2 phwong trinh 2 4n sau:
al.x+bl.y=cl
a2.x +b2.y=c2
voi dit lidu 1a cac hé s al, bl, cl, a2, b2, c2 duoc nhap tu file week5 1.dat.
Soan thdo van ban chwong trinh sau:
#include<stdio.h>
#include<conio.h>
int main()
{
int al, bl, cl;
int a2, b2, c2;
float d, dx, dy, x, y;
FILE *finput;
FILE *foutput;
finput=fopen("week5 1.dat","rt");
foutput=fopen("week5 1.res","wt");
fscanf(finput,"%d %d %d",&al, &bl, &cl);
fscanf(finput,"%d %d %d",&a2, &b2, &c2);
d =al*b2-a2*bl;
dx=cl*b2-c2*bl;
dy=al *c2-a2*cl;
fprintf(foutput,"%s\n","He phuong trinh:");
fprintf(foutput,"%d.x + %d.y = %d\n",al,bl,cl);
fprintf(foutput,"%d.x + %d.y = %d\n",a2,b2,c2);
if (d!=0)
{
x = (float)dx/d; y = (float)dy/d;
fprintf(foutput,"%s\n","Co cap nghiem:");
fprintf(foutput,"x=%0.21, y=%0.2".x,y);
h
else
{
fprintf{foutput,"%s\n","Vo nghiem!");
}
fclose(finput);
fclose(foutput);
printf("Xem ket qua trong file week5 1.res");
getch();
return O;
H
Thir nghiém 1.
- Sur dung cong cu notepad soan thao ndi dung nhu sau:
579
721
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Va ghi vao file week5_1.dat (tén file 13 week5 1 va phan mé rong 1a dat) ciing thy muc
lwu trit chwong trinh ngudn.
- Chay chwong trinh va cho biét noi dung file week5_1.res. Nhan xét vé két qua dat duoc.
Thir nghiém 2:
- Sir dung cong cu notepad sura lai noi dung file weekS5_1.dat nhu sau:
579
1014 18
- Chay chuong trinh va cho biét noi dung file week5_1.res. Nhan xét vé két qua dat dugc.
Thir nghiém 3:
- Sir dung cong cu notepad sura lai noi dung file week5_1.dat nhu sau:
5.0 7.0 9.0
7.0 2.0 1.0
Chay chuong trinh va cho biét ndi dung file week5 1.res. Nhan xét vé két qua dat dugc.

2. Kiém tra dinh dang file
Vin dé: Lam thé nao dé biét mét file thuc sy 1a file chuong trinh dang EXE hodc 1a mdt file anh
BMP? Cach thir nhat c6 thé 1a kiém tra phan mé rong cua tén file, tuy nhién cach nay khong
dang tin cdy vi thyc té ngudi s dung c6 thé ty dit cho phin mo rong cua tén file. Cach thu 2 1a
kiém tra nhitng dau hiéu dic biét trong ndi dung cua file d6 dé dua ra két luan. Cach thir 2 nay 1a
mat trong nhitng viéc ma mot con virus may tinh can lam dé 1y nhiém 1én cac file can thiét va
ciing 13 cach dé mot chwong trinh diét virus c6 thé kiém tra dé xem 1 file c6 bi nhiém virus hay
khong.
Soan thdo van ban chwong trinh sau:
#include<stdio.h>
#include<conio.h>
int main()
{
FILE *f;
f=fopen("notepad.exe","rb");
if (I=NULL)
{
char a,b;
fread(&a,sizeof{char),1,f);
fread(&b,sizeof(char),1,1);
printf("%c %c",a,b);
fclose(f);
}

else

{

§
getch();
return O;
H
Thur nghiém 1I:

- Copy file notepad.exe trong thu muc C:\windows\system32 dua vao thu muc luu gitt
chuong trinh.

- Chay chuong trinh va nhan xét vé két qua hién thi trén man hinh.

- Doi dong lénh

f=fopen("notepad.exe","rb");

printf("Khong mo duoc file");

Thanh
f=fopen("calc.exe","rb");
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- Copy file calc.exe trong thu muc C:\windows\system32 dua vao thu muc luu gitt chuong
trinh.
- Chay chuong trinh va nhan xét vé két qua hién thi trén man hinh.
Thur nghiém 2:
- Trong thu muc luu giit chwong trinh, chon mét file c6 phin mé rong 1a EXE va dbi tén
thanh myfile.exe.
- Déi dong lénh
f=fopen("calc.exe","rb");
Thanh
f=fopen("myfile.exe","rb");
- Chay chuong trinh va nhan xét vé két qua hién thi trén man hinh.
- Qua két qua coa thir nghiém 1 va thir nghiém 2 c6 thé két luan so bd gi vé file chuong
trinh dang EXE.
Thir nghiém 3:
- St dung cong cu Paint cua windows, tao mot anh va ghi vao thu myc luu trit chuong
trinh voi dinh dang file la 24-bit Bitmap va tén file 1a Anh1.bmp.
- Pbi dong 1énh
f=fopen("myfile.exe","rb");
Thanh
f=fopen("Anhl.bmp","rb");
- Chay chuong trinh va nhan xét vé két qua hién thi trén man hinh.
- Tuong ty nhu trén tao 2 file anh Anh2.bmp va Anh3.bmp.
—  Chay chuong trinh va két luan so bo vé dang file nay.
Thur nghiém 4:
- Vé thu muc luu trit chrong trinh, chay file notepad.exe, chuong trinh nay c6 hoat dong
binh thuong khong?
- Soan thido chuong trinh sau:
#include<stdio.h>
#include<conio.h>
int main()
{
FILE *f;
f=fopen("notepad.exe","r+b");
if (fl=NULL)
{
char a="N";
fwrite(&a,sizeof(char),1,f);
fclose(f);
b

else

{

b
getch();
return 0;
}
- DPoan chuong trinh trén lam gi?
—  Vé thu muc luu trir chwong trinh, chay file notepad.exe, chuong trinh nay c6 hoat dong
binh thuong khong? Vi sao?
- Sira dong Iénh char a = 'N'; trong chuong trinh trén thanh char a = 'M'; sau d6 nhan F9 dé
chay chuong trinh.

printf("Khong mo duoc file");
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- Vé thu muc luu trit chrong trinh, chay file notepad.exe, chuong trinh nay c6 hoat dong
binh thuong khong? Vi sao?

Il. Bai tap tw lam
1. Viét chuong trinh quan 1y mdt tap tin van ban theo cac yéu cau:

a- Nhap tir ban phim ndi dung mét van ban sau do ghi vao dia.

b- Boc tir dia nd1 dung van ban vira nhdp va in 1én man hinh.

c- boc tir dia nd1 dung van ban vira nhap, in ndi dung doé 1én man hinh va cho phép
n6i thém thong tin vao cudi tap tin do.
2. Viét chuong trinh cho phép thong ké sd lan xudt hién cua cac ky ty 1a chir
(‘A’.’Z’a’..’z’) trong mdt tap tin van ban.
3. Viét chuong trinh dém sé tir va s6 dong trong mot tap tin vin ban.
4. Viét chuong trinh nhdp tir ban phim va ghi vao 1 tip tin tén 1&a DMHH.DAT véi mbi
phan tir cta tip tin 13 1 cAu tric bao gdm cac trudng: Ma (md hang: char[5]), Ten (Tén
hang: char[20]).Két thuc viéc nhap bang cach gd ENTER vao Ma. Ta sé& dung tap tin ndy
dé giai ma hang hoa cho tap tin DSHH.DAT sé& dé cap trong bai 5.
5. Viét chuong trinh cho phép nhap tir ban phim va ghi vao 1 tap tin tén DSHH.Dat véi
mdi phan tir cta tap tin 14 mot cau trac bao gém céac trudng : mh (ma hang: char[5]), sl
(sb lwong : int), dg ( don gia: float), st (S4 tién: float) theo yéu cau:
- Madi lan nhap mot cAu triuc
- Trudc tién nhap ma hang (mh), dua mh so sanh voi Ma trong tap tin DMHH.DAT da
duoc tao ra boi bai tap 1, néu mh=ma thi in tén hang ngay bén canh ma hang.
- Nhap sb lugng (s).
- Nhap don gia (dg).
- Tinh s6 tién = s6 lugng * don gia.
Két thuc viée nhip bang cach danh ENTER vao mé hang. Sau khi nhip xong yéu cau in

toan bo danh sadch hang héa co6 sy gidi ma vé tén hang theo mau sau:

STT MA TEN HANG SO LG DON GIA SO TIEN
HANG

1 |a0101 Duong cat trang 25 10000.00 250000.00

2 | b0101 Sua co gai Ha Lan 10 40000.00 400000.00
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Bai 18 - MOT SO VAN BE MO’ RONG

N&i dung bai hoc

1. Cay, Ham bam

11. Khoi dong dé hoa

1. Cac ham do hoa

IV. Xir Iy van ban trén man hinh do hoa

V. Hiéu vrng hoat hinh do hoa
Viéc hién thi thong tin trén man hinh mdy tinh duoc thyc hién théng qua mot vi mach diéu khién
man hinh. Khi man hinh & ché d¢ vin ban (text mode) chiing ta c6 thé hién thi thong tin 1én man
hinh bang cac 1énh: printf(), putch(), putchar(), ... Thong tin ma ching ta can dua ra man hinh
duoc chuyén t&i vi mach diéu khién man hinh duéi dang ma ki tu ASCII. Vi mach néi trén co
nhiém vu dua ki tu d6 theo mau dinh san ra man hinh ¢ vi tri dugc xac dinh boi chuong trinh ctua
ching ta.

Ngoai ché d6 van ban, man hinh con c6 thé 1am viéc trong ché d6 d6 hoa. Khi man hinh &
ché d6 dd hoa chung ta c6 thé v& dd thi, viét chit to hodc thé hién cac hinh anh khac - nhitng viéc
ma chung ta khong thé thuc hién duoc trong ché @6 van ban.

Céc ham va thi tuc d6 hoa dugc khai bao trong file graphics.h.
I. Cay, Ham bam
1. Cay

— Danh sich phi tuyén 1a danh sach cac dbi twong can luu trir khong theo mé hinh day liét
ké lién tuc. Trong thyc té nhiéu kiéu dir liéu khong biéu dién dudi dang danh sach lién tiép vi thé
can mo hinh dir liéu khac d& mo ta cac kiéu dir liéu nay. Vi du mé ta cac cdy tim kiém, do thi, ...

~ Trong phan nay s& trinh bay cdu tric dir liéu dong mo ta ciy trong may tinh. Cay 1a ciu
trac dit liéu chi cac nat, moi nit co thé tré ¢én khong hodc nhidu nat khac (con) co cling ciu tric
nhu no6. Ban than dinh nghia cau 1a mot dinh nghia dé€ qui boi chinh mot nut trd dén c6 thé nhiéu
nut khac, chinh cac nat duoc tré dén nay ciing 13 mot cay.

- Hinh 1. M6 hinh cay.
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- Theo hinh vé&, nut (5) 1a mot cdy co6 hai con 1a (3), (7), nhung ban than (3), (7) cling la
mot cay.

— Céc phan tir trén c6 thé khong co con (2), (5), (8), hodc c6 nhiéu con tiy thudc vao muc
tiéu thiét ké va mo ta cua hé thong. Trong bai ndy s& gidi hiéu vé mé hinh ciy c6 nhiéu nhit 1a
hai con. M6 hinh ciy nhi phan tim kiém nhu sau: mdi dinh c6 nhiéu nhat 14 hai con, cac nut con
thudc cay trai lubén bé hon dinh, va cac nit cia ciy con phai ludén 16n hon hodc bang dinh. Cac
thao tac v6i ciy bao gdm khoi tai — init(), thém phan tir - appendlabel(), tim kiém phan tir trong
cay — seach(), giai phong cay — dispose(), va c6 thém c6 thém mot s thao tac khac.

- - Khéi tao cay

- Ham init()

— - Dit liéu vao: con tro dén con tré ciy

typedef struct trees{

int label;

trees *left, *right;
b
void init(trees ** top)

{
*top=NULL,;

}

— - Thém phan tir vao cdy, dam bao theo qui tic dd mo ta

- Ham appendlabel()

~ - Dit liéu vao: con trd dén con tro cdy, phan tir cin thém vao
— -return: 1 néu khong thanh céng, 0 néu thém thanh cong

int append(trees **top, trees *temp)

{
trees *t=(*top);
if(t->label<temp->label)

{
if(t->left==NULL)
{
t->left=temp;
return 0;
}
return append(&(t->left),temp);
}
else
{
if(t->right==NULL)
{
t->right=temp;
return 0;
}
return append(&(t->right),temp);
}
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}

int appendlabel(trees ** top, int label)

{

trees *temp;
temp=(trees*)malloc(sizeof(trees));
if(temp==NULL)

{

return 1;

}

temp->label=label;
temp->left=NULL;
temp->right=NULL;
if(*top==NULL)
{
*top=temp;
return O;

}

return append(top,temp);

~ - Tim kiém tra sy xuat hién ciia phan tir trong cay

- Ham search()

— - Dit liéu vao: con trd dén con tré cdy, gia tri cAn tim kiém

~ - return: con trd null néu khong tim thay, nguoc lai con tro dén nat tim thay

trees * search(trees **top,int label)

{
if(top==NULL)
{
return NULL;
}
printf("Tim kiem cho %d ",(*top)->label);
if((*top)->label==label)
{
return (*top);
}
if((*top)->label<label)
{
printf(" --> trai\n");
return search(&((*top)->left),label);
}
else
{
printf(" --> phai\n");
return search(&((*top)->right),label);
}
}

~ - Giai phong toan bd cic phan tir ciia ciy

- Ham dispose()
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- - Dt liéu vao: con tré dén con tré dinh cua cay

void dispose(trees **top)

{
if(top==NULL)
{

return ;

}
dispose(&((*top)->left));
dispose(&((*top)->right));
delete(*top);
*top=NULL;

}

- Chuong trinh thir nghiém

int main(int argc,char* argv[])
{
trees *top, *t;
init(&top);
appendlabel(&top,10);
appendlabel(&top,7);
appendlabel(&top,15);
appendlabel(&top,12);
appendlabel(&top,18);
appendlabel(&top,6);
appendlabel(&top,9);
t=search(&top,12);
if(t'=NULL)
{
printf("Tim thay\n");

printf("Khong tim thay\n");
}
dispose(&top);
getch();
return 0;

}
- Két qua chuong trinh

cv D:\Dev-Cpp\books\tree.exe

Tim kiem cho 18 —-> trai
Tim kiem cho 15 ——> phai
Tim kiem cho 12 Tim thay

2. Ham bam

Tham khao: http://vi.wikipedia.org/wiki/H%C3%A0m_b%C4%83m

Ham bam (tiéng Anh: hash function) 13 giai thuat nhdm sinh ra cic gia trj bam tuong tng voi
mdi khéi dir lidu (co thé 1a mot chudi ki tu, mot dbi trong trong 1ap trinh huéng dbi tuong,
v.v...). Gia tri bim déng vai gan nhu mot khoa dé phan biét cac khdi dir liéu, tuy nhién, nguoi ta
chip hién tuong tring khéa hay con goi 1a dung do va cb gang cai thién giai thuat dé giam thiéu
sy dung d6 d6. Haim bam thudng dugc ding trong bang bim nhim giam chi phi tinh toan khi tim

180



mot khéi dir lidu trong mat tdp hop (nho viéc so sanh céc gia tri bam nhanh hon viéc so sanh
nhitng khdi dit liéu c6 kich thudc 16n).
Vi tinh thong dung ciia bang bam, ngay nay, da s ngdn ngir 1ap trinh déu cung cap thu vién Umg
dung bang bim, thudng goi 1a thu vién collection trong d6 c6 cac van dé& nhu: tip
hop (collection), danh sach (list), bang(table), anh xa (mapping), tir dién (dictionary)). Théng
thuong, cac lap trinh vién chi cAn viét ham bam cho cic ddi twong nham tich hop véi thu
vién bang bim di duoc xay dung sin.
Mot ham bam tét phai théa méin cac diéu kién sau:

- Tinh toan nhanh.

- Céc khoa duoc phin bd déu trong bang.

- It xay ra dung do.

- Xt ly duogc cac loai khoa co kiéu dix liéu khac nhau
Xem thém tai liéu tham khdo, internet dé biét chi tiét.

Il. Khéi déng dé hoa

Chuyén ché do man hinh vé ché do do hoa cho phép thuc hién cac 1énh vé d6i trong d6 hoa.
Cu phap: void initgraph(int *graphdriver,int graphmode,char *driverpath);

Trong do:
+ driverpath: 1a xau ky trr chi duong dan dén thu muc chira cac tap tin diéu khién do hoa.
+ graphdriver: cho biét man hinh d6 hoa str dung trong chuong trinh.

+ graphmode: cho biét mode d6 hoa sir dung trong chuong trinh.

Bang 13-1
Céc gia tri c6 thé ciia graphdriver va graphmode
Graphdriver graphmode D¢ phan giai
CGA (1) CGACO (0) 320x200
CGAC1 (1) 320x200
CGAC2 (2) 320x200
CGAC3 (3) 320x200
CGAHI (4) 640x200
MCGA (2) MCGAO (0) 320x200
MCGAI1 (1) 320x200
MCGA2 (2) 320x200
MCGA3 (3) 320x200
MCGAMed (4) 640x200
MCGAHI (5) 640x480
EGA (3) EGALO (0) 640x200
EGAHI (1) 640x350
EGA64 (4) EGA64LO (0) 640x200
EGA64HI (1) 640x350
EGAMONO (5) EGAMONOH:i (0) 640x350
VGA (9) VGALO (0) 640x200
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VGAMED (1) 640x350

VGAHI (2) 640x480
HERCMONO (7) HERCMONOHI 720x348
ATTA400 (8) ATT400C0 (0) 320x200
ATT400C1 (1) 320x200
ATT400C2 (2) 320x200
ATT400C3 (3) 320x200
ATT400MED (4) 640x400
ATT400HI (5) 640x400
PC3270 (10) PC3270HI (0) 720x350
IBMS8514 (6) PC3270LO (0) 640x480 256 miu
PC3270HI (1) 1024x768 256 miu

Béng trén cho thiy d¢ phan giai ciia man hinh phy thudc ca vao kiéu man hinh va mode.
Vi du nhu trong man hinh EGA néu ding EGALO thi d§ phan giai 1a 640x200 (Ham getmaxx()
cho gia tri cuc dai cia sb diém theo chiéu ngang ctia man hinh. Ham getmaxy() cho gia tri cuc
dai cta s6 diém theo chiéu doc ciia man hinh.).

Vi du: Khoi tao dd hoa trong méi truong 1ap trinh Turbo C. Gia st may tinh c6 man hinh
VGA, céc tap tin d0 hoa chira trong thu muc C:\TC \BGI, khi d6 ta khoi dong ché do dd hoa cho

man hinh nhu sau:
#include <graphics.h>
main()

{
int mh=VGA,mode=VGAHI; /*Hoac mh=9,mode=2%/

initgraph(&mh,&mode,"C:\TC\BGI");
}

Néu khong biét chinh xac kiéu man hinh dang sir dung thi ta gan cho bién graphdriver
bang DETECT hay gia tri 0. Khi d6, két qua cua initgraph sé 1a:

Kiéu man hinh dang st dung dugc phat hién, gid tri cua ndé dugc gan cho bién
graphdriver.

Mode d6 hoa ¢ do phan giai cao nhat (mg véi man hanh dang sir dung ciing dugc phat
hién va gia trj ciia n6 duoc gan cho bién graphmode.

Nhu vy ding hing s6 DETECT ching nhirng c6 thé khoi tao dugce ché do dd hoa cho
man hinh hién c6 theo mode c6 d6 phan gidi cao nhat ma con gitip ta xac dinh kiéu man hinh
dang sir dung.

Vi du khoi tao d6 hoa trong moi treong DevC++.

Kiém tra tinh tdn tai cua file tiéu dé thu vién graphics.h trong thu muc include, va thu

vién libbgi.a lib.
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http://www.uniqueness-template.com/devcpp/graphics.h
http://www.uniqueness-template.com/devcpp/libbgi.a

Tao mdt project trong cira s6 option cila project chon tab Parameters chon céc file thur

vién:

-1ibbgi
-1ibgdi32
-libcomdlg32
-libuuid
-liboleaut32
-libole32

Khoi tao gidng nhu trong Turbo C, v6i tham s6 cudi cung 1 chudi trong.
#include <graphics.h>
main()
{
int mh=VGA,mode=VGAHI; /*Hoac mh=9,mode=2*/
initgraph(&mh,&mode," ");

Vi du: Chuong trinh dudi ddy x4c dinh kiéu man hinh dang sir dung:

#include <graphics.h>

#include <stdio.h>

main()

{

int mh=0, mode;
initgraph(&mh,&mode,"C:\TC\BGI");
closegraph();
printf("\n Gia tri so cua man hinh la: %d",mh);
printf("\n Gia tri so mode do hoa la: %d",mode);

getch();
}

Néu chudi dung dé xac dinh driverpath 1a chudi réng thi chuwong trinh dich s& tim kiém
cac file diéu khién d6 hoa trén thu muc hién thoi va thu ctia ctia trinh bién dich.
Chu y: Man hinh dd hoa may tinh dugc xéc dinh toa d¢ theo chiéu tir trai sang phai va tu

trén xudng dudi khac véi toa 4o khong gian decac.

v

(0,0)

v
Vi thé khi v& hinh trén man hinh can chuyén truc toa do vé vi tri pht hop, va dao truc toa

d6 theo toa d6 thuc.
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Ill. Cdc ham dé hoa

1. Mau va mau

(] Pit mau nén: dit mau cho toan bod nén trong Turbo C, trong DevC++ dit mau nén
cho cac 1énh ¢6 v& nén & sau.

Cu phap: void setbkcolor(int cl);

+ cl: 1a mau can dit, xem bang mau ¢ dudi

trong DevC++ c6 thé sir dung thém 1énh bar dé dién toan bo man hinh véi mau nén.

[ Pit mau dwong vé: Dé dit mau vé dudng trong cic 1énh vé sau do.

Cu phap: void setcolor(int cl);

+ cl: mau can dat, xem bang mau ¢ dudi

) Pat mau (Kiéu) t6 va mau to: Dé dat mau (kiéu) to va mau to ta ding thi tuc c6 dién
nén.

Cu phap: void setfillstyle(int par, int cl);

+ pr: kiéu dién, theo bang & dudi

+ cl: kiéu mau, theo bang ¢ dudi.

Bang 13-2

Cac gia tri mau

Tén hing Gia trj s6 Mau hién thi
BLACK 0 Pen

BLUE 1 Xanh da tro1
GREEN 2 Xanh la cay
CYAN 3 Xanh lo

RED 4 bo

MAGENTA 5 Tim

BROWN 6 Nau
LIGHTGRAY 7 Xam nhat
DARKGRAY 8 Xam dam
LIGHTBLUE 9 Xanh xa tro1 nhat
LIGHTGREEN 10 Xanh 14 cay nhat
LIGHTCYAN 11 Xanh lo nhat
LIGHTRED 12 Do nhat
LIGHTMAGEN 13 Tim nhat

TA

YELLOW 14 Vang

WHITE 15 Tréng
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Tén hing
EMPTY_FILL
SOLID FILL

LINE FILL
LTSLASH_FILL
SLASH_FILL
BKSLASH FILL
LTBKSLASH FILL
HATCH_FILL

XHATCH_FILL

INTERLEAVE_FIL
L

WIDE_DOT FILL
CLOSE DOT FILL

Bang 13-3

Cac ki€u mau to

Gia trij so

~N N L AW N~ O

10
11

Kiéu miu td

T6 bang mau nén

T6 bang dudng lién nét

T6 bang duong --------

T6 bang ///

T6 bang /// in dam

T6 bang \\\ in ddm

T6 bang \\\

T6 bang duong gach bong
nhat

To6 bé“mg duong gach bong
chir thap

T6 bang duong dit quing

T6 bang ddu chim thua

T6 bang dau cham mau

"] Chon lai gia tri mau cho mau co ban: 16 mau co ban dugc chon tir danh sach 256

mau. Hé théng cho nguoi dung tu chon lai mau co ban tir 256 mau.

Cu phap: void setpalette(int clOr, int cl );
+ ¢lOr: vi tri ciia mau trong bang mau co ban

+ cl: Mau duoc dua vao theo danh sach 256;

Vi du: Cau lénh: setpalette(0,lightcyan); d6i mau dau tién trong bang mau thanh mau

xanh lo nhat. Cac mau khac khong bi anh hudng. Lénh nay khong thuc sy c6 hi¢u qua trong

DevC++;

[} LAy bang mau hién thoi:

- Lay mau v€ hién thoi, tra vé mau da xac dinh bang thu tuc setcolor ngay trudc no.

Cu phap: int getcolor()

- Lay mau nén hién thoi, tra vé mau nén da dat bdi ham setbkcolor trude do.

Cu phap: int getbkcolor()

2. Vé va té6 mau dwong tron

C6 thé chia cac dudng va hinh thanh bdn nhom chinh:

"1 Cung tron va hinh tron.
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) Puodng gap khic va da giac.
] Puong thang.
[0 Hinh chir nhat.
Cung tron va dwong tron
Nhom nay bao gdm: Cung tron, dudng tron, cung elip va hinh quat.
(] Cung tron: Dé v& mot cung tron
Cu phap: void arc(int x, inty, int gd, int gc, int r);
+ (x,y): 1a toa d0 tam cung tron.
+ gd: 1a goc dau cung tron(0 dén 360 do).
+ ge: 1a goc cudi cung tron (gd dén 360 do).
+ r: 1a ban kinh cung tron .
Vi du:

V& mét cung tron c6 tam tai (100,50), goc dau 1a 0, goc cudi 1a 180, ban kinh 30.
arc(100,50,0,180,30);

() Puwong tron: Dé vé duong tron

Cu phap: void circle(int x, int y, int r);
+ (x,y) : 1a toa do tam cung tron.

+r1 : 1a ban kinh duong tron.

Vi du:

V& mot duong tron ¢6 tam tai (100,50) va ban kinh 30.
circle(100,50,30);

] Cung elip: Dé v& mot cung elip
Cu phap: void ellipse(int x, int y, int gd, int gc, int xr, int yr);
+ (x,y) : la toa do tam cung elip.
+ gd : 1a goc dau cung tron(0 dén 360 do).
+ ge : 1a gbe cudi cung tron (gd dén 360 d6).
+ xr : 12 ban tryc nim ngang.
+ yr : 12 ban tryc thang dung.
Vi du:
V& mot cung elip ¢ tam tai (100,50), goc dau 1a 0, goc cudi 1a 180, ban truc ngang 30,

ban truc dung 1a 20.
ellipse(100,50,0,180,30,20);

) Hinh quat: D& v& va t6 mau mot hinh quat

Cu phap: void pieslice(int x, int y, int gd, int gc, int r);
+ (x,y) : 1a toa d0 tam hinh quat.

+ gd : 1a goc dau hinh quat (0 dén 360 d6).

+ ge : 1a gbe cudi hinh quat (gd dén 360 d6).
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+ r: 1a ban kinh hinh quat .
Vi du: Chwong trinh duéi ddy s& v& mot cung tron & goc phan tu thir nhit, mot cung elip & goc

phan tu thi ba, mot duong tron va mot hinh quat quét tir 90 dén 360 do.

# include "graphics.h"

#include "stdio.h"

#include "conio.h"

main()

{
int md=0,mode;
initgraph(&md,&mode,"C:\TC\BGI");
setbkcolor(BLUE);
setcolor(YELLOW);
setfillstyle(SOLID_FILL,RED);;
arc(160,50,0,90,45);
circle(160,150,45);
pieslice(480,150,90,360,45);
getch();
closegraph();

}
3. V& dwérng gap khuc va da giac
[] V& dwong gip khiic: Mudn v& duong gip khuc di qua n diém: (x1,yl), (x2,y2), ...., (xn,yn)
cac toa do (xi,yi) duoc gan cho mot mang a kiéu int theo nguyén tic sau:
Toa do x1 gan cho a[0]
Toa do yl gan cho a[1]
Toa d0 x2 gan cho a[2]
Toa d0 y2 gan cho a[3]

Toa d0 xn gan cho a[2n-2]
Toa do yn gan cho a[2n-1]
Sau d6 goi ham:
Cu phap: void drawpoly(n,a);
n: s6 diém can v& twong tng s6 luong diém dugc luu trit trong a
a: Cac diém trén dudng gip khic dugc luu trir theo mé hinh trén
Néu diém cubi cung (xn,yn) trung véi diém dau (x1,y1) thi duong gip khuc khuc khép
kin.

Vi du vé tam gidc
int a[8]={10,10,100,100,10,100,10,10};
drawpoly(4,a);

(] Té mau da giac: V& da giac va td mau cho phan da giac da v&
Cu phap: void fillpoly(n,a);

n: s6 diém can vé

187



a: danh sach cac diém can vé
s& v& va to mau mot da giac c6 dinh 1 cac diém (x1,y1), (x2.y2), ...., (xn,yn)

Vi du: V& mot duong gip khuc va hai dudng tam giac.

#include "graphics.h"

#include "stdio.h"

#include "conio.h"

int poly1[]={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 md=0,mode;
initgraph(&md,&mode,"C:\TC\BGI");
setbkcolor(CYAN);
setcolor(YELLOW);
seffillstyle(SOLID_FILL,MAGENTA);
drawpoly(3,poly1);
fillpoly(3,poly2);
fillpoly(4,poly3);
getch();
closegraph();
}

] V& dwong thang: dudng thing ndi hai diém

Cu phap: void line(int x1, int y1, int x2, int y2);

+ (x1,y1): toa do diém 1

+(x2,y2): toa do diém 2

[] V& dwong thang: dudng thing tir diém con tré d6 hoa hién tai dén diém moi

Cu phap: void lineto(int x, int y);

(x,y): diém s& v& dén tir con tro dd hoa hién tai

[] V& dwdong thang: duong thang tir diém con tro dd hoa hién tai dén diém cach diém hién tai
mot khoang

Cu phap: void linerel(int dx, int dy);

(dx.dy): khoang cach véi con tré dd hoa hién tai, néu diém hién tai 1 (x,y) thi diém méi can vé

la (x+dx, y+dy)

) Di chuyén con chay d6 hoa: Dé di chuyén con chay dén vi tri méi

Cu phap: void moveto(int x, int y);

+ (x,y): diém con tro d6 hoa moi

Vi du:
moveto(200,100);
line(100,100,1,1);
lineto(100,200);
linerel(100,100);

] Chon kiéu dwong: kiéu duong dé v& cac duong thing, da giac ...

188



Cu phap : void setlinestyle(int linestyle, int par, int thin);

+ linestyle : kiéu duong, duoc miéu ta & duéi

+ par : néu tham s6 thi nhat 1a USERBIT LINE thi tuan thi theo bit cta tham sé nay dé tao ra
diém ve.

+ thin : d§ day cta duong dugc miéu ta & duodi

Bang 13-4
M ta kiéu dwong
Tén hing Gia tri sb Kiéu dwong
SOLID LINE 0 Nét lién
DOTTED_LINE 1 Nét chdm
CENTER_LINE 2 Nét chdm gach
DASHED LINE 3 Nét gach
USERBIT LINE 4 Mau tu tao
Bang 13-5
Mo ta d¢ day cua dwong
Tén hing Gia trj s6 Bé day
NORM_WIDTH 1 B¢ day binh thuong
THICK_WIDTH 3 Bé day gap ba

Vi du: Chwong trinh v& mot dudng gip khuc bang cic doan thing. Pudng gip khuc di qua cac
dinh sau:

(20,20),(620,20),(620,180),(20,180) va (320,100)
#include "graphics.h"
#include "stdio.h"
#include "conio.h"
main()
{
int mh=0, mode;
initgraph(&mh,&mode,"C:\TC\BGI");
setbkcolor(BLUE);
setcolor(YELLOW);
setlinestyle(SOLID-LINE,O0, THICK_WIDTH);
moveto(320,100); /* con ch?y ? v? tri (320,100 ) */
line(20,20,620,20); /* con ch?y v?n ? v? tri ( 320,100 ) */
linerel(-300,80);
lineto(620,180);
lineto(620,20);
getch();
closegraph();
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4. Vé diém, mién

(] V& diém: v&diém anh trén man hinh véi mau xac dinh

Cu phap: void putpixel(int x, int y, int color);

+ (x,y): toa d6 diém can vé

+ color: mau vé

0 La?'ly mau diém vé: xac dinh mau cia mét diém trén man hinh

Cu phap: unsigned getpixel(int x, int y);

+ (x,y): Toa d6 ctia diém can 1dy mau

+ gia tri tra vé 1a mau cta diém trén man hinh

(] Té mién: T6 mau cho mot mién kin duoc xac dinh béi mau bién, néu ving khong kin sé to
mau hét viing lam viéc.

Cu phap: void floodfill(int x, int y, int border);

+(x,y): toa d6 x4c dinh diém t6 mau dau tién

+ border: mau cua vung bién

Vidy: V& mot duong tron mau do trén man hinh mau xanh. Toa d¢ (x,y) cua diém gieo dugc

nap tir ban phim. Tuy thudc gia tri cu thé cta x,y chwong trinh s& t6 mau vang cho hinh tron hodc

phan man hinh bén ngoai hinh tron.
#include "graphics.h"
#include "stdio.h"
#include <conio.h>
main()
{
int mh=0,mode=0, X, y;
printf("\nVao toa do x,y:");
scanf("%d%d",&x,&y);
initgraph(&mh,&mode,™);
setbkcolor(BLUE);
setcolor(RED);
setfillstyle(11,YELLOW);
circle(320,100,50);
moveto(1,150);
floodfill(x,y,RED);
getch();
closegraph();
}

5. Hinh chir nhat

"] V& hinh chir nhat: xac dinh hai dinh la goc trai trén cung, va goc phai dudi cung cua hinh
chir nhat

Cu phap: void rectangle(int x1, int y1, int x2, int y2);

+ (x1,yl) : toa d6 gdc trai, phia trén hinh chir nhat

+ (x2,y2) : toa d6 gdc phai phia dudi hinh chir nhat
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) V& hinh chir nhit dwgc to kin: v& hinh chit nhat véi mién trong dugc t6 mau
Cu phap : void bar(int x1, int yl, int x2, int y2);

+ (x1,yl) : toa d gdc trai, phia trén hinh chir nhat

+ (x2,y2) : toa d0 goc phai phia dudi hinh chit nhat

1 V& hinh chir nhat c6 t6 bong: v& hinh chir nhét c6 t6 bong 3D.

Cu phap: void bar3d(int x1, int y1, int x2, int y2, int depth, int top);

+ (x1,yl) : toa d6 gdc trai, phia trén hinh chir nhat

+ (x2,y2) : toa d§ goc phai phia dudi hinh chit nhat

+ depth: d¢ sdu cua to bong

+ top: v€ dinh (0: khong ve, 1: vé)

Vi du: Chuong trinh dudi day tao nén mot hinh chir nhat, mot khdi hinh chir nhat va mot hinh

hop 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(3,175,300,340);
bar3d(320,100,500,340,100,1);
getch();
closegraph();
}

6. Cira sé (Viewport)

) Thiét lap viewport: tao clra s6 1am viéc 4o trén man hinh,

Cu phap: void setviewport(int x1, int y1, int x2, int y2, int clip);

+ (x1,y1) : toa d6 gbc trén bén trai

+ (x2,y2) : toa d§ géc dudi bén phai

+ clip : 0 : cho phép vé ra ngoai viewport, 1 : khong cho phép vé ra ngoai viewport

Vi du:
setviewport(100,50,200,150,0);
line(-20,-20,50,50);

Lap nén mdt vung viewport hinh chir nhat c6 toa d§ goc trai cao 1a (100,50) va toa do géc phai
thap 14 (200,150) (1a toa do trude khi dat viewport).

Chu y: Sau khi 1ap viewport, ta c6 hé toa 6 md1 ma goc trén bén trai s€ co toa dd (0,0).

] Nhan dién viewport hién hanh: thong tin vé& viewport hién hanh.

Cu phap : void getviewsetting(struct viewporttype *vp);
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vp: thong tin vé viewport hién thoi,
cau tric caa viewport
struct viewporttype

{

int left,top,right,bottom,;
int clip;
}3
] Xéa viewport: x6a cac d6i tugng vé& trong viewport
Cu phap: void clearviewport(void);
)Xo man hinh, dwa con chay vé tao d9 (0,0) ciia man hinh:
Cu phap: void cleardevice(void);
"] Toa dd am dwong:
Vi ché do cho phép vé& ra ngoai viewport, cic ham d6 hoa co6 thé v& ra ngoai viewport véi toa
do am.
int xc,yc;
xc=getmaxx()/2;
yc=getmaxy()/2;
setviewport(xc,yc,getmaxx(),getmaxy(),0);
Nhu thé, man hinh s& duoc chia 1am bén phan véi toa do 4m dwong nhu sau:
Phan tu trai trén: x 4m, y 4m.
x: tir -getmaxx()/2 dén 0.
y: tir -getmaxy()/2 dén 0.
Phan tu trai dudi: x am, y duong.
x: tir -getmaxx()/2 dén 0.
y: tir 0 dén getmaxy()/2.
Phan tu phai trén: x duong, y am.
x: tir 0 dén getmaxx()/2.
y: tir -getmaxy()/2 dén 0.
Phan tu phai dudi: x dwong, y duong.
x: tir 0 dén getmaxx()/2.
y: tir 0 dén getmaxy()/2.
Vi du: Chuong trinh vé dd thi ham sin x trong hé truc toa d0 am duong. Hoanh d¢ x léy cac gia
trj tir -4n dén 4n. Trong chuong trinh c6 str dung hai ham mai 14 settextjustify va outtextxy ta s

dé cap ngay trong phan sau.
#include "graphics.h"
#include "conio.h"
#include "math.h"
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#define TYLEX 20

#define TYLEY 60

main()

{

int mh=0,mode=DETECT,;
int x,y,i;
initgraph(&mh,&mode,™);
setviewport(getmaxx()/2,getmaxy()/2,getmaxx(),getmaxy(),0);
setbkcolor(BLUE);
setcolor(YELLOW);
line(-getmaxx()/2,0,getmaxx()/2,0);
line(0,-getmaxy()/2,0,getmaxy()/2);
settextjustify(1,1);
setcolor(WHITE);
outtextxy(0,0,"(0,0)");
for (i=-400;i<=400;++i)

{
x=floor(2*M_PI*I*TYLEX/200);
y=floor(sin(2*M_PI*i/200)*TYLEY);
putpixel(x,y,WHITE);

}

getch();
closegraph();

}
IV. Xt ly vdn ban trén man hinh dé hoa

1. Hién thj van ban trén man hinh dé hoa

Cu phap: void outtext(char *s);

s: chudi van ban duge hién thi tai vi tri con tré d6 hoa hién tai
Cu phap: void outtextxy(int x, int y,char *s);

(x,y): toa do s€ hién thi chudi

s: chudi van ban s& duoc hién thi

Vi du:

Hai cach viét dudi day:
outtextxy(50,50,” Say HELLO”);

va
moveto(50,50);
outtext(“ Say HELLO”);

cho cung két qua.
2. Sir dung cac Fonts chir

Céc Fonts chir nim trong cac tap tin *.CHR trén dia. Cac Fonts ndy cho céc kich thudc
va kiéu chit khac nhau, ching s& dugc hién thi 1én man hinh bang cic ham outtext va outtextxy.
Dé chon va nap Fonts ta ding ham:

Cu phap : void settextstyle(int font, int direction, int charsize);
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+ font : lya chon kiéu chir va nhan mot trong cac héng sau:
DEFAULT FONT=0
TRIPLEX FONT=1
SMALL FONT=2
SANS SERIF FONT=3
GOTHIC _FONT=4
+ derection: dé chon hudng chit va nhan mot trong cac hing sau:
HORIZ DIR=0 vin ban hién thi theo huéng nam ngang tir tréi qua phai.
VERT DIR=1 van ban hién thi theo hudng thang dung tir dudi 1én trén.
+ Charsize: 12 hé s6 phong to ctia ky tu va cé gia tri trong khoang tir 1 dén 10.
Khi charsize=1, font hién thi trong hinh chir nhat 8*8 pixel.
Khi charsize=2 font hién thj trong hinh chir nhat 16*16 pixel.
Khi charsize=10, font hién thi trong hinh chitr nhat 80*80 pixel.
Cac gia tri do settextstyle 1ap ra s€ gilr nguyén t6i khi goi mot settextstyle maoi.
Vi du:

Cac dong Iénh:
settextstyle(3,1,3);//DevC++ khéng chuyén thang ding
outtextxy(30,30,"GODS TRUST YOU");

s& hién thi tai vi tri (30,30) dong chir GODS TRUST YOU theo chiéu tir dudi 1én trén, font chit

chon la SANS SERIF FONT va cd chit 1a 2.

] Pat vi tri hién thi ciia cac xau ky tw cho béi outtext va outtextxy:

Cu phap: void settextjustify(int horiz, int vert);

+ horiz: ¢6 thé 1a mot trong cac hang s sau:
LEFT TEXT=0 ( Vin ban xuét hién bén phai con chay).
CENTER _TEXT ( Chinh tam van ban theo vi tri con chay).
RIGHT TEXT (Van ban xuat hién bén trai con chay).

+ vert: ¢6 thé 1a mot trong cac hang s6 sau:
BOTTOM TEXT=0 ( Vian ban xuét hién phia trén con chay).
CENTER _TEXT=1 ( Chinh tdm van ban theo vi tri con chay).
TOP_TEXT=2 ( Vin ban xuét hién phia duéi con chay).

Vi du:
settextjustify(1,1);
outtextxy(100,100,"ABC");

3. Bé rong va chiéu cao cua ki tw
- Chiéu cao ciia chudi ky tu

Cu phap: int textheight(char *s);
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+s: chudi ky tu cn kiém tra

+ tra vé d6 cao ctia chudi ky tir khi in ra man hinh tinh bang pixel.

Vidu 1:

Véi font bit map va hé s6 phong dai 1a 1 thi textheight(“A”) ch gia trj 14 8.

Vidu 2:
#include "stdio.h"
#include "graphics.h"
main()

{ int mh=0,mode=DETECT, y,size;
initgraph(&mh,&mode,"C:\TC\BGI");
y=10;
settextjustify(0,0);
for (size=1;size<5;++size)

{ settextstyle(0,0,size);
outtextxy(0,y,"SACRIFICE");
y+=textheight("SACRIFICE")+10;

}

getch();
closegraph();

}

-Bé rong cua ki tu:
Cu phap: int textwidth(char *s);
+s: chudi ky tu cAn kiém tra

+ tra vé do rong cia chudi ky tw khi in 1én man hinh

V. Hiéu trng hoat hinh dé hoa

Hiéu tmg hoat hinh la hiéu Gng cac dbi tuong di chuyén trén man hinh. Ban chit cia viéc dich
chuyén trén man hinh 13 x6a vi tri cii va vé ddi tuong sang Vi tri mai.
- X6a vi tri cii bang cach v& dbi trong v6i mau clia mau nén

Vi du v& qua bong di chuyén tir goc trén trai xudng goc phai duéi
#include "graphics.h"

#include "stdio.h"
#include "conio.h"
#include <dos.h>
int draw(int x, int y, int color)
{
setcolor(color);
setbkcolor(color);
seffillstyle(0,color);
pieslice(x,y,0,360,10);
return 0;
}
main()
{
inti,x,y;
int dx=5;
int dy=5;
int md=0,mode;
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initgraph(&md,&mode,"C:\TC\BGI");

x=10;
y=10;
while(kbhit())
{
draw(x,y,15);
delay(10);
draw(x,y,0);
x+=dx;
y+=dy;
if(y<10 || y>300)
dy=-dy;
if(x<10 || x>400)
dx=-dx;
}
getch();
closegraph();

}

- Trong tinh huong nén €6 hinh anh khac viéc v€ lai mau nén s& x6a cac ddi twong trén nén. Dé
giai quyét van de nay can phai luu trir lai tinh trang man hinh truéce khi v&, sau d6 hdi phuc lai
man hinh dé tiép tuc v& sang vi tri méi.

#include "graphics.h"

#include "stdio.h"

#include "conio.h"

#include <dos.h>

#definer 5

char *b;

int draw(int x, int y, int color)

{

}

setcolor(color);
setbkcolor(color);
seffillstyle(0,color);
pieslice(x,y,0,360,r);
return O;

int main()

{

inti,x,y;

int dx=5;

int dy=5;

delay(10);

int md=0,mode=0;
initgraph(&md,&mode,"C:\TC\BGI");

b=(char*)malloc(imagesize(1,1,2*r+1,2*r+1));

if(b==NULL)

{
closegraph();
return -1;

}

line(0,0,getmaxx(),getmaxy());
line(0,getmaxy(),getmaxx(),0);
x=10;
y=10;
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while(lkbhit())

{
getimage(x-r,y-r,x+r,y+r,b);
draw(x,y,15);
delay(10);
putimage(x-r,y-r,b,COPY_PUT);
x+=dx;
y+=dy;
if(y<10 || y>310)
dy=-dy;
if(x<10 || x>420)
dx=-dx;
}
getch();
free(b);
closegraph();
return 0;

}

VI. Tém tat néi dung bai hoc
I. Cay, Ham bam
II. Khoi dong dd hoa
I11. Cac ham d6 hoa
IV. Xir Iy van ban trén man hinh d6 hoa
V. Hiéu tng hoat hinh d6 hoa

VIl. Bai tap
Xem Bai 19 - Bai tip thuwc hanh Lam viéc vdi File va Thuat todn nang cao
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Bai 19 - Bai thwc hanh: MOT SO VAN BE MO RONG
I. Bai tap lam theo yéu cau
1. Cai dat cay nhij phan tim kiém theo vi du trong phan I.1.
2. Cai dat hiéu trng hoat hinh néu trong phan V.

Il. Bai tap tw lam

1. Viét chuong trinh cho phép hién thi dong ho véi tuong ty (dong hod kim) c6 hai kim
gio va phat. Sir dung ham gettime dé 1ay dit liéu. Theo thoi gian cac kim chay hién thi
dung hién trang cua déng hd may tinh.

2. Viét chuong trinh mo ta dao dong cua con lic don.

3. V& dd thi ham s f(x)=3x’+4x>-x-1, trong khoang [-4,4] .
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Bai 20 - ON TAP

I. Nhirng van dé ly thuyét
Bai 1 - TONG QUAN
1. Gidi thiéu
II. Bai toan va viéc giai bai toan trén may tinh
III. Coéng cu lap trinh
Bai 2 - NGON NGU LAP TRINH C/C++
I. Gié6i thiéu
I1. Mot s6 khai niém co ban
III. CAu trac mot chuong trinh don gian
IV. Nhap/Xuit dit liéu

Bai 3 - Bai thuc hanh: MOI TRUONG LAP TRINH VA CAC LENH VAO/RA

I. Lam quen moi truong Dev-C++
I1. Bai tap lam theo yéu cau
III. Bai tap ty lam
Bai 4 - PIEU KHIEN CHON
L. Khéi 1énh
II. Lénh IF
I11. Lénh SWITCH
Bai 5 - Bai thuc hanh: PIEU KHIEN CHON
1. Bai tap lam theo yéu cau
I1. Bai tap tu lam
Bai 6 - DIEU KHIEN LAP
I. Lénh FOR
II. Lénh WHILE
I11. Lénh DO .. WHILE
IV. Lénh break va continue
Bai 7 - Bai thuc hanh: PIEU KHIEN LAP
L. Bai tép lam theo yéu ciu
II. Bai tap ty lam
Bai 8 - MANG VA CON TRO
I. Mang
II. Con tré
Bai 9 - Bai thuc hanh: MANG VA CON TRO
L. Bai tép lam theo yéu ciu
II. Bai tap tu lam
Bai 10 - XAUKY TU
I. Khai bao
II. Nhap xuat chudi
IIL. M6t s6 ham xir 1y chudi
Bai 11 - Bai thuc hanh: XAU KY TU
L. Bai tép lam theo yéu ciu
II. Bai tap ty lam
Bai 12 - HAM VA CAU TRUC CHUONG TRINH
L. T6 chirc chuong trinh
II. Hdm do nguoi dung dinh nghia
II1. Con tré ham
IV. B¢ qui
Bai 13 - Bai thuc hanh: HAM VA CAU TRUC CHUONG TRIiNH
1. Bai tap lam theo yéu cau
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II. Bai tap ty lam

Bai 14 - CAU TRUC DU LIEU DO NGUOI DUNG TU PINH NGHIA

1. Cdu triic dir ligu do nguoi dung tu dinh nghia
II. Ngin xeép
III. Hang doi

Bai 15 - Bai thuc hanh: CAU TRUC DU LIEU DO NGUOI DUNG TU PINH NGHIA

1. Bai tap lam theo yéu cau
II. Bai tap tu lam
Bai 16 - LAM VIEC VOI FILE
L. M6t s6 khai niém
II. Cac thao tac trén tap tin
III. Truy cap tap tin van ban
IV. Truy cép tap tin nhi phan
Bai 17 - Bai thuc hanh LAM VIEC VOI FILE
1. Bai tap lam theo yéu cau
II. Bai tap tw lam
Bai 18 - MOT SO VAN BE MO RONG
I. Cay, Ham bam
II. Khoi dong dd hoa
III. Cac ham d hoa
IV. Xir Iy vin ban trén man hinh do hoa
V. Hi¢u ing hoat hinh dé hoa )
Bai 19 - Bai thuc hanh: MOT SO VAN BE MO RONG
L. Bai tép lam theo yéu ciu
II. Bai tap tu lam
Bai 20 - ON TAP

Il. Nhibng van dé vé thwe hanh
1. Giai quyét mot bai toan trén may tinh bat dau nhu thé nao?
2. Nhirng van dé can chu y trong lap trinh
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