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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 duge chon can than s€ cho phép thuc hién thuat toan
hiéu qua hon.

Viéc chon céu tric dit 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 duge trién khai bang cach st dung cac kiéu dir liéu, cac tham chiéu
va cac 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 viéc 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: 1a 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 phét 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 v6 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 1a —b/a va két thuc.

Vi du 3: Viét chuong trinh cho phép nhap 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
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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. R4t 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 twrong 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 ngén ngir 1ap trinh (NNLT) va rat nhiéu cong cuy lap trinh (CCLT).
Mot CCLT c6 thé gan lién v6i mot NNLT hoidc khong - day 1a didu ma mot sé 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 nhiéu ham chirc nang cao hon.

Dev-C++ néi chung 1a mdt chuong trinh chi chay trén Windows. Tuy nhién ciing 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 ngir lap trinh C dya trén ngdn ngir
BCPL (do Martin Richards dua ra vao nam 1967) va ngén ngir B (do Ken Thompson
phat trién tir ngdn ngir BCPL vao nam 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 s 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 ¥ mudén 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*/

18



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
toan 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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