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LOI GIOI THIEU

Ngén ngir Idp trinh C la mét ngén ngit ldp trinh phé bién, dwoc dp
dung trong nhiéu linh viee va chuyén nganh khéac nhau. Chinh vi vdy,
ngon ngit ldp trinh C dwoc dwa vao giang day cho sinh vién nganh
Cong nghé théng tin ciing nhw nhiéu nganh khoa hoc kj thudt khdc &
hau hét cac truong dai hoc, cao dang.

Véi kinh nghiém gidng day va tich liiy kién thire qua nhiéu nam véi
hoc phan ngén ngit ldp trinh C, dong thoi tham khdo va ké thira cdc tdi
liéu hién c6, nhém tac gia quyét dinh bién soan gido trinh nay nham
phuc vu céng tac hoc tdp va giang day dwoc tot hon. Noi dung ciia gido
trinh tdp trung vdo nhitng kién thirc cdn ban nhdt cia ngén ngiv ldp
trinh C, givip nguoi hoc bude dau dé dang tiép cdn véi ngén ngir ldp
trinh nay. Cdc kién thirc trong gido trinh dwoc trinh bay ¢é méi lién hé
chat che, logic. Cac ngi dung dwa ra dwoc minh hoa cu thé, truc quan,
dé hiéu, gitip nguoi hoc cé thé t nghién ciru. Ngodi ra, hé thong cdc
cau hoi, bai tap thyc hanh va bai tap tw hoc o cudi moi chuwong nham
muc dich giup nguoi hoc hé théng lai cde kién thire dd dwoc hoc va ¢
thé chii dong trong viéc hoc cua minh.

Gido trinh dwgc phuc vu cho déi twong 1d sinh vién nganh cong
nghé thong tin va cdac nganh ky thuat khac cua cac truong dai hoc,

cao dang; dong thoi gido trinh ciing la tdi liéu tham khdo cho gidng
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vién giang day hoc phan ngén ngiv ldp trinh C va cdc hoc phan ¢é
lién quan.

Nhém tac gia xin dwoc giri 16i cam on chdn thanh dén PGS.TS.
Nguyén Tan An, PGS.TS. Lé Huy Thédp, PGS.TS. Lé Khac Thanh, TS.
Tran Minh Tudc da doc ban thdo va cé nhitng y kién gép y hét sirc quy
bdu givip nhém tac gia hoan thién cuon gido trinh. Nhém téc gia ciing
xin chdn thanh cam on b6 mén Hé thong Théng tin va Khoa Cong nghé
Thong tin, Truong Dai hoc Vinh da tao diéu kién thudn loi dé chung toi
tham gia gidng day hoc phan Ngén ngit ldp trinh C cho sinh vién trong
nhiéu nam, tich lily dwoc nhiéu kinh nghiém dé bién soan cuédn gido
trinh nay.

Méic dii cde tdc gid dd cé gang thé hién ndi dung ciia gido trinh
mét cach ré rang, dé hiéu nhung chdc chan khéng thé tranh khéi nhitng
thiéu sét, vi vay nhém tac gia mong nhdn dwoc y kién gép ¥y quy bdu
ctia ban doc dé cé thé bo sung va sua doi cho gido trinh dwoc hoan
thién hon.

Nghé An, thang 1 nam 2015
NHOM TAC GIA



TONG QUAN VE GIAO TRINH

No6i dung gido trinh dugc chia lam 7 chuong va 2 phu luc, chira

dung kha diy du cac vin dé co ban cua ngdn ngir lap trinh C. Pau mdi

chuong chi rd cac muc ti€u cu thé can dat dugc ctia chuong, gitip nguoi

hoc dinh huéng tét hon trong viée hoc ciing nhu gitip cho gido vién co

thé tham khao trong qua trinh giang day ctia minh. Cubi mdi chwong ¢

cac bai tap thuc hanh va bai tap tu hoc gitip sinh vién cing cb lai kién

thirc, trau doi k§ nang 1ap trinh. Noi dung cua gido trinh dugc trinh bay

v6i cac ndi dung sau:

Chuong 1.

Chuong 2.

Chuong 3.

Gi6i thidu lich sir ra doi va phat trién cia ngdn ngir lap
trinh C; 1y do tai sao lai chon ngdn ngir 1ap trinh C; cac
budc giai quyét vin d& nho may tinh; thuat toan va cach
biéu dién thuét toan; chuong trinh; quy trinh thuc hién
chuong trinh; cac hé dém va bai tap Chuong 1.

Gi6i thiéu cac yéu t6 co ban ctia ngon ngir 1ap trinh C,
bao gém: tr vung; cac kiéu dir liéu co ban; bién;
hang; biéu thic; cic ham xuat, nhap dit liéu; cau 1énh;
cau trac chuong trinh viét bang ngdn ngir 1ap trinh C
va bai thyc hanh Chuong 2.

Gidi thiéu cac cdu trac diéu khién, bao gdm: cau tric
tuan tu; cau tric r& nhanh; ciu trac lip; cAu 1énh nhay
khong diéu kién va bai thyc hanh Chuong 3.
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Chuong 4.

Chuong 5.

Chuong 6.

Chuong 7.

Phu luc A.

Phu luc B.

Gioi thiéu vé con tré va mang, bao gom: khai béo,
str dung con tro; khai béo, sir dung mang mot chiéu,
mang hai chiéu, xdu ky tu; mot sd thut toan xu 1y
mang, xu 1y xau ky tu va bai thuc hanh Chuong 4.

Gioi thiéu vé ham (chwong trinh con) trong ngdn ngir
lap trinh C, bao gdm: xay dung va st dung ham;
nguyén mau ctia ham; truyén tham sé cho ham; ham
main c6 ddisd; ham dé quy va bai thuc hanh Chuong 5.
Gi6i thidu cac kiéu dir liéu tu dinh nghia, bao gom: kiéu
cau triic; kiéu hop; kiéu liét ké; kiéu dugc dinh nghia
b?lng tur khda typedef va bai thuc hanh Chuong 6.
Gidi thiéu dir liéu kiéu tép tin, bao gdm: phan loai tép
tin trong ngdn ngitr 1ap trinh C; cac thao tac dbi véi
tép tin; cac thao tac vdi t¢p tin van ban; cac thao tac
v6i tép tin nhi phan va bai thuc hanh Chuong 7.

Gidi thiéu céac chi thi tién xur 1y, bao gdm: céc chi thi
thay thé; cac chi thi chén tép va céac chi thi lua chon.

Gi61 thi€u bang ma ASCIL.



Chuong 1
MO PAU

Muc tiéu: Sau khi hoc xong chirong nay nguoi hoc can nam duwoc:
> Lich sit ra doi va phdt trién ciia ngon ngit ldp trinh C;
» Ly do lya chon ngon ngir lap trinh C;
> Khai niém thudt toan, biéu dién thudt todn;
» Khdai niém chuong trinh;
> Cdc buéce gidi quyét bai todn nho may tinh;
» Phong cach lap trinh;
> Cdc hé dém.

Céc tai liéu tham khao chinh ctia chuong bao gom [4, 7, 8].

1.1. Lich sir phat trién ngén ngir 1ap trinh C

Trudc nam 1970, 1ap trinh hé thdng cha yéu dwa vao hop ngir
(Assembly), cong viéc lap trinh trong giai doan ndy con ning né va
phirc tap, kho chuyén doi chuong trinh giita cac hé may tinh khac nhau.
Chinh vi diéu nay, nim 1972 Dennis Ritchie giéi thiéu ngdn ngit lap
trinh C v6i muc dich dung dé viét lai hé diéu hanh UNIX.
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Tién than cua ngdn ngit lap trinh C 1a ngdén ngit BCPL (Basic
Combined Programming Language) do Martin Richards gié1 thiéu nam 1976.
Anh huéng ctia ngdn ngit BCPL d6i v&i ngdn ngir 1ap trinh C gian tiép
thong qua ngdn ngit B do Ken Thompson dé xuit nim 1970 cho hé
diéu hanh UNIX.

Ngon ngir 1ap trinh C khac v61 ngdn nglt BCPL va ngdén ngtt B &
chd: hai ngon ngit nay c6 duy nhat mot kiéu dir liéu 1a tr mdy, trong khi
d6 ngon ngir 1ap trinh C dé c6 cac kiéu dit liéu co ban nhu kiéu ky tir,

cdc kiéu so nguyén, cdac kiéu so thuc va con tro.

Sau khi ra doi, dac bi¢t l1a thanh cong voi hé¢ diéu hanh UNIX,
ngdn ngit lap trinh C duoc sit dung phd bién dé 1ap trinh hé thong
cing v6i Assembly cho viéc phat trién cac ung dung (90% ma lénh
ctia UNIX dugc viét bang ngdn ngit 1ap trinh C). Ngon ngit 1ap trinh
C con duoc goi 13 ngdn ngit ldp trinh hé théng vi nd hitu ich cho viée
viét cac trinh bién dich, trinh diéu khién thiét bi, hé diéu hanh va ciing
duoc st dung dé viét cac chuong trinh phirc tap cho nhiéu linh vuc
khac nhau.

Pén nim 1978, Brian W. Kernighan va Dennis M. Ritchie xuat
ban cudn sach dau tién vé ngdn ngit lap trinh C véi tieu dé The C
Programming Language. Ngon ngit 1ap trinh C ciing dwgc chuan hoa
boi Vién Tiéu chuin Quéc gia Hoa Ky (ANSI: American National
Standards Institute) v6i tén goi ANSI C vao nam 1983. T6 chic Tiéu
chuin Quéc té ISO (International Standard Organization) ciing xay
dung chuan cho ngdn ngit 1ap trinh C, hai chuan nay gidng nhau va biét
dén véi tén chung 1a “ANSI C”.

1.2. Ly do str dung ngén ngir 1ap trinh C

Hién nay, c6 rat nhiéu ngdn ngit 1ap trinh ra doi, dic biét, cac ngdn
ngit 1ap trinh tryc quan lam cho ngudi 1ap trinh giam nhiéu thoi gian
trong viéc thiét ké ciing nhu 1ap trinh. Nhung theo mot to chirc xép
hang c6 uy tin TIOBE thi Ngon ngit 1dp trinh C 1a mot trong nhiing
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ngdn ngit duoc xép hang cao nhat (01/2015), hoic luén nim trong 3

ngon nglt dugc dung nhiéu nhat. Cac thong tin vé xép hang cua céac

ngdn ngit 1ap trinh c6 thé tham khao tai website www.tiobe.com. Cac 1y

do sau day c6 thé ké ra tai sao dung ngdn ngir lap trinh C:

Ngbén ngir 1ap trinh C 14 mdt ngdn ngit mém déo, duoc ding
trong nhiéu linh vuc khac nhau. C6 thé str dung ngdn ngit 1ap
trinh C d€ viét hé diéu hanh, cac trinh diéu khién, soan thio vin
ban, bang tinh, dd hoa va tham chi 1a cac chuong trinh dich cho
cac ngon ngir khac.

Ngon ngit 1ap trinh C 13 ngdn ngir kha chuyén hay con goi la dé
thich nghi. Tinh d& thich nghi dugc hiéu 1a mot chwong trinh C
c6 thé viét trén nhiéu hé thdng may tinh khac nhau va ciing ¢
thé viét trén nhiéu nén hé diéu hanh khac nhau. Chang ta c6 thé
1ap trinh C trén hé diéu hanh Linux hay Windows.

Ngon ngir 1ap trinh C la mot ngdn ngit co it tu khoa (la cac tu
dung riéng cho ngdn ngit khi viét chuong trinh). Thém vao do,
ngdn ngir 1ap trinh C di kém voi sb thu vién kha phong phu.
Ngon ngit 1ap trinh C 1a mot ngdn ngit ¢6 cau tric mod dun. P6
chinh 1a viéc st dung cac chuong trinh con (ham). Cac ham nay c6
thé str dung nhiéu lan trong mot hodc nhidu chuong trinh. Piéu nay
Jam cho mot chwong trinh C sang stia, ngan gon va d& béo tri.

Vao nhitng nam 80, do nhu cau trong viéc xtr 1y dir liéu ngay
mdt cao, cac chuong trinh viét ra ngay cang phirc tap, viéc bao
tri mot chuong trinh ngay mot kho khin din dén mot phong
cach lap trinh méi - lap trinh hudéng ddi tugng (OOP — Object
Oriented Programming) xuat hién va ngdn ngit 1ap trinh C duoc
trang bi thém kha ning lap trinh hudng d6i tuong, ngdn ngir
C-++ ra doi tir d6 va ngay duoc nhiéu lap trinh vién quan tim.

1.3. Cac méi trudng phat trién tich hop ding cho lip trinh C

Moi truong phét trién tich hop (IDE: Integrated Development
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Environment) 1 mot loai phan mém may tinh c6 cong dung hd tro cac
lap trinh vién trong viéc phat trién phan mém. Mot IDE bao gom:

Mot trinh soan thao ma (source code editor);

Trinh bién dich (compiler) va/hodc trinh thong dich (interpreter);

Cong cu xay dung tu dong;

Trinh g& 161 (debugger);

Ngoai ra, IDE con c6 thé bao gdm hé thdng quan 1i cac cong cu

nham don gian hoa cong viée xay dung giao dién ngudi dung d6
hoa (GUI: Graphical User Interface). Nhiéu IDE hién dai con
tich hop trinh duyét 16p (class browser), trinh quan li di tuong
(object inspector), lwoc d6 phan cap 16p (class hierarchy
diagram),... dé st dung trong viéc phat trién phan mém theo
huéng d6i tuong.

Hién nay, c6 rat nhiéu IDE ctia nhiéu hang khac nhau ding cho lap
trinh C nhu Turbo C++, Dev-C++, C-Free, Visual C++, Visual
Studio,... Mdi IDE déu c6 nhitng uu diém va nhuoc diém riéng, vi vay,
tuy vao muc dich khac nhau ma lap trinh vién lya chon IDE cho phu
hop. Trong gido trinh nay ching t61 sit dung Dev-C++ (phién ban Dev-
C++ 4.9.9.2) dé minh hoa cho cac vi du, tuy nhién cac vi du nay hoan
toan c6 thé soan thao, bién dich va chay trén cac IDE khac nhu Turbo
C++, Visual C++,...

1.4. Cac buére giai quyét bai toan nho may tinh

Viéc str dung may tinh dién tir dé giai quyét mot bai toan nao do 1a
cd mdt qua trinh phtc tap bao gom nhiéu giai doan phat trién ma lap
trinh chi 1a mdt trong cac giai doan d6. Cho du bai toan dugc dat ra 1a
16n hay nho, néu giai quyét theo cac budc cu thé két qua s& tot hon giai
quyét bai toan dugc thuc hi¢n theo mdt cach khong 1o rang. Cac budc
quan trong cua viéc giai quyét mot bai toan st dung may tinh dién tir
nhu sau:
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Budc 1. Xac dinh bai toan

Budc dau tién 14 phat biéu chinh x4c bai toan, 1am rd nhitng yéu
cau dat ra. Sau d6 thiét 1ap, xac dinh mbi phu thudc giira cac dir kién va
két qua can dat duogc. Trén co sé c¢6 duoc md hinh bai toan, tiép tuc
danh gia, nhan dinh tinh kha thi cia cua bai toan.

Budc 2. Lua chon phuwong phap giai

MJi bai toan c6 thé co nhiéu cach khic nhau dé giai quyét. Cac
phuong phap c6 thé khac nhau vé thoi gian thyc hién, chi phi luu trit dix
lidu, d6 chinh x4c.... Néi chung khong c¢6 phuong phap nao toi vu vé
moi phuong dién. Chinh vi viy, tuy theo ting truong hop cu thé ma lya
chon phuong phap thich hop dé giai quyét bai toan do.

Buwdc 3. Xay dung thuit toan hoac thuat giai

Xay dyng md hinh chit ché, chinh xac hon va chi tiét hon phuong
phap da lya chon. Xéc dinh 1o dir liéu vao, ra cho cac budc thyc hién
co ban va thtr ty thuc hién cac budc co ban d6. Nén ap dung phuong
phap thiét ké c6 cau tric, tir thiét ké tong thé tién hanh lam min dan
tirng budc.

Budc 4. Cai diat chwong trinh (Lap trinh)

Mo ta thuat giai b?lng chuong trinh. Dya vao thuat toan da dugc
xdy dung, cin cir quy tic cia mot ngdn ngir lap trinh dé soan thao ra
chuong trinh thé hién thuat giai da thiét 1ap & Budc 3.

Budéc 5. Hiéu chinh chwong trinh

Trong khi cai dat chuong trinh, thudng nguoi 1ap trinh khong thé
kiém soat hét duoc nhitng sai sot ¢6 thé co trong qua trinh thuc hién. O
budc nay, chiing ta cho chwong trinh chay thir dé phat hién va sira cac

101 néu co.
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Budée 6. Thuc hién chwong trinh

Tién hanh chay chwong trinh, phan tich két qua thu duogc. Viéc
phan tich nham khang dinh két qua c6 phu hop hay khong. Néu khong,
can kiém tra lai toan bo cac buée da thuc hién & trén.
1.5. Biéu dién thuit toan

Thuét toan duoc hiéu 1 mot ddy hiru han cac thao tac dé giai quyét
mdt 16p céc bai todn sao cho khi c¢6 dir liéu vao xac dinh thi cho két qua
ra xac dinh.

C6 nhiéu cach biéu dién thut toan nhung cach truc quan nhat cho
nhitng ngudi méi hoc 1ap trinh 14 sir dung luu d6 thuat toan, nghia 1a sir

dung cac khéi ky hiéu dé biéu dién thuat toan.

o LV

Khéi Bit dau/Két thic Khéi Vao/Ra dir litu  Khdi thao tic

Khéi goi chwong Khéi kiém tra Lién két cac khdi

trinh con
Trong d6: Diu + c6 nghia 1a Bidu thuc dung
Dau - co nghia la Bidu thuc sai
Nhirng ky hi€u trén 1a nhitng ky hiéu co ban thuong duoc str dung,

ngoai ra d6i v4i nhitng thuat toan co luu d6 16n, phuc tap c6 thé dung

thém cac ky hi€u khac.
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1.6. Chwong trinh

Ngon ngir dung dé dién ta thuat toan sao cho may tinh c6 thé hiéu
duoc goi la ngdn ngir 1ap trinh.

Dung ngdn ngit lap trinh dé dién ta thuat toan thi duoc chuong
trinh. Chuong trinh ndy dugc goi 1a chuong trinh nguén. Chuong trinh
dich s& phai dich chwong trinh nguén ra chuong trinh ma may. Viéc
thuc hién chuong trinh nghia 1a thyc hi¢n chuong trinh ma may (goi la
chay chuong trinh).

Chuong trinh nguén = Chwong trinh dich & Chwong trinh ma may

Chuong trinh dich c6 hai loai 1a Trinh bién dich (Compiler) va
Trinh thong dich (Interpreter). Trinh bién dich sé dich toan by chuong
trinh ngudn ra chuong trinh mi may rdi méi thyc thi. Trinh thong dich
s€ dich va thuc thi ngay lap tuc tung 1énh mot, muén chay lai chuong
trinh thi phai thong dich lai. Ngon ngir 1ap trinh C 1a loai ngdn ngit su
dung trinh bién dich.

Khi dich va chay churong trinh ¢6 thé xuat hién hai loai 1 1a 16i ca
phép va 16 thuat toan.

L&i ci phap (Syntax Error): L3i thudc quy dinh vé mit ct phap
ctia ngdn ngit 1ap trinh nhu: L&i vé tir khoa, cach dat tén bién, cau triic
1énh, kiéu dir liéu,...Tat ca nhitng 16i nay s& duoc bo bién dich phat
hién khi bién dich chuong trinh.

L&i thuit toan (Logic Error): La nhiing 16i thudc trach nhiém
cuia nguoi lap trinh ma bd bién dich khong thé phat hién dugc. Do vay,
yéu cau khi chuong trinh chay va cho két qua, ngudi lap trinh phai bién
ludn, kiém tra xem két qua da chinh x4c hay chwa?.
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( Bt dau ’

<
l

A 4
Soan thao churong trinh nguén

A\ 4

Bién dich chuong trinh

!

+
C6 16i ct phap? R
Chay thu chuong trinh vira dich
+

L6i thuat toan?

Két thic

Hinh 1.1. Luu @6 thé hién qua trinh cai dit (1ip trinh)
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1.7. Phong cach lap trinh

Khi hoc mdt ngdn ngit 1ap trinh, thuong rat it khi ngudi hoc duoc
nghe hay dugc hudng dan vé phong cach lap trinh. Mic du phong cach
1ap trinh khong hoan toan bét budc, tuy nhién c6 thé xem phong cach
lap trinh c6 mot sy lién hé chat ché va tat yéu doi voi cong viee lap
trinh. C6 nhitng tiéu chuan vé phong cach 1ap trinh riéng cua timg ngdn
ngir, d6i khi ¢ su twong dong vi khong cé sy khac biét dang ké. Phong
cach 1ap trinh ngoai muc dich gitip ma ngudn thém trong sang, rd rang
con dé gitip phat huy tinh chat 1am viéc tap thé dwa vao su nhit quan
theo mot khuén mau duoc quy ude. Vi thé, khong can phai go bé trong
mot 16i viét nao d6, mdi tap thé co thé linh hoat tu quy udc cho minh
mot phong cach 1ap trinh vé1 mirc d6 nao do.

Ngoai nhitng vu diém trén, phong cach 1ap trinh con thé hién
trinh do cta lap trinh vién, mdt ma ngudn c6 phong cach 1ap trinh tét
luon dugc danh gid cao hon mot mi ngudn khong tudn theo phong
cach 1ap trinh, cho du trinh d6 gitra hai nguoi viét 1a tuong duong
nhau. Dé c6 mdt phong cach 1ap trinh tét, nguoi 1ap trinh phai tuin
theo cac chuan thong dung va phai co chii giai ddy d¢u mdi khi khong
tuan theo chuan.

Phong cach 1ap trinh thudng khong phan loai, tuy nhién dé trinh
bay tong thé mot chuong trinh thudng c6 cic quy udce chung nhu sau:

- Chuong trinh nén dugc chia thanh nhiéu mé dun, mdi mé dun
thuc hién mot cong viée va cang doc 1ap cang tot. Diéu nay giup
ngudi lap trinh khong phai nhé nhiéu cac 1énh va dé dang cho
viéc bao tri chuong trinh.

- Nén st dung cac tham sd khi truyén thong tin giita cac chuong
trinh con. Tranh st dung bién toan cuc dé truyén thong tin giira
cac chuong trinh con (duoc trinh bay ¢ Chuong 5).

- Trinh bay chwong trinh cang nhat quan s& cang dé& doc va dé
hiéu. M3 ngudn nén gitr dugc tinh don gian, rd rang va trong
sang trong hau hét cac tinh hudng dé thuan tién cho viéc bao tri
chuong trinh sau nay.
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- Chuong trinh nén theo mdt cu trac nhit dinh, khong nén cé
nhirng thay d6i bat chot (do sit dung goto hay continue duwoc
trinh bay o Chuong 3).

- Mbi cau 1énh nén dugc viét trén mot dong dé dé doc va dé quan

sat cach thuc hién trong qua trinh tim 16i.

- Cac dau bat dau va két thac khéi Iénh {, } phai dugc viét giong
theo hang doc v&i nhau. Cac ciu Iénh cung cip phai duoc viét
giong nhau va thyt viao mot khoang Tab so v6i diu {, } cua cdu
Iénh d6; cac cau Iénh la than cua cau 1€nh khac phai duoc viét

thut vao mgt khoang Tab.

- Céc phép toan va toan hang trong mdt biéu thirc nén cach nhau
mdt khoang trfmg dé biéu thic d& doc hon, co khoang tr’fmg

ngan cach giita dau phay hay ddu chim phay véi cac tham sd.

- Nén st dung cap ngodac ( ) khi muén tranh cac 16i vé do uu
tién phép toan.

- MGdi dong 1énh khong nén dai qua 80 ky tu, diéu nay giap viéc
doc chuong trinh dé dang hon khi khong phai thuc hién thao tac
cuon man hinh. Trong truong hop dong 1énh qua dai thi nén

ngit thanh nhiéu dong.

- Dit tén phai thé hién dung cong dung hay y nghia ctia nd, nén
thong nhat mot cach dit tén trong ting chuong trinh, nén ¢ cha
thich vé ¥ nghia ctia cac tén da dit, khong nén dit tén qua dai,

khong nén ding mot tén cho nhiéu muyc dich khac nhau.

- Nén viét chti thich ngin gon, ddy du, d& hiéu qua viéc trinh bay
chuong trinh rd rang, don gian va cach dat tén hgp ly. Ciing
khong nén lam dung chu thich. Nén viét chu thich cho timg

ham, tirng tép tin.
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1.8. Cac h¢ dém

1.8.1. Biéu dién sb trong cic h¢ dém

Hé dém duoc hiéu gdm tap cac ky hiéu va quy tic sir dung tap ky
hiéu d6 dé biéu dién va xac dinh gia tri cac s6. Mot sb tu nhién x bat ky
16n hon 1 ¢6 thé 1am co s6 cho hé dém co s x. Vi hé dém co s6 x thi
s6 cac ky hiéu dung dé biéu dién cac sd 1A X, tr 0 dén X - 1. Mdingdn
ngit 1ap trinh ¢6 quy dinh riéng vé viéc stir dung cac hé dém. Ngon ngir
1ap trinh C cho phép st dung cac hé dém sau:

- Hé d&ém co sb 2 (hé nhi phdn): Str dung 2 ky hiéu 0, 1 dé biéu
dién céc sd.

- Hé dém co sb 8 (hé bdt phdn): St dung 8 ky hiéu 0, 1, 2, 3,
4, 5, 6, 7 débiéu dién céc sd.

- Hé dém co s6 10 (hé thdp phdn): St dung 10 ky hiéu 0, 1, 2,
3, 4, 5, 6, 7, 8, 9 dé biéu dién céc sd.

- Hé dém co s6 16 (hé thdp luc phdn hay hé hexa): Str dung 16 ky
hi¢u 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 vaA, B, C, D, E, F
(hoic a, b, ¢, d, e, f) débiéu dién céc sd.

Pé biéu dién mot sb trong hé dém co sé X ta c6 thé sir dung dang

biéu dién tong quat hodc dang biéu dién khai trién.

= Dang tong quat

dpndnpn-1..a1dp.ad-1a-2..d-n

Trong do: Caca; (1 = 0, 1,.., n)vaa; (3 = -m —m + 1, ., -1)
1a cac ky hiéu trong hé dém twong tng. Céc chit s6 0, 1 trong hé dém
cosd 2, cacchitsb 0, 1, 2, 3, 4, 5, 6, 7 trong hé dém co s6 8, cac
chirséo0, 1, 2, 3, 4, 5, 6, 7, 8, 9vaA, B, C, D, E, F (hoic a,
b, c, d, e, f)trongh¢ dém co sb 16.

bé bicu dién mot s6 theo dang tong quat & co s6 nao ta ghi chi so
cua co sO ¢ phia dudi bén phai cua s6 do, doi voi hé dém co s6 16 co the
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ghi chi sb 14 chir h thay cho s6 16. Riéng céc sd & hé dém co sb 10 thi
ngam dinh, khong can ghi chi so.

Chang han:
10 biéu dién s6 ¢ hé dém co s6 10
1010, biéu dién s6 ¢ hé dém co s6 2
434 biéu dién s6 ¢ hé dém co s6 8
5F, biéu dién s6 ¢ hé dém co s6 16

* Dang khai trién
A X X"+ g X X'+ L+ agx X+ agx X4 L+ agx X

Trong do: X 1a co sO cia h¢ dém.

Thép phan Nhi phan Bat phan Thép luc phan
0 0 0 0
1 1 1 1
2 10 2 2
3 11 3 3
4 100 4 4
5 101 5 5
6 110 6 6
7 111 7 7
8 1000 10 8
9 1001 11 9
10 1010 12 2 (hodc a)
11 1011 13 B (hoac b)
12 1100 14 C (hodc c)
13 1101 15 D (hodc d)
14 1110 16 E (hoac e)
15 1111 17 F (hodc f)

Bang 1.1. Biéu dién cic so tir 0 dén 15 trong cic h¢ dém
co' s0 10, 2, 8, 16 twong Grng
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1.8.2. Céch chuyén déi giira cic hé dém

a. Poi mét sé tiv hé dém co sé 10 sang hé dém co'sé 2, 8, 16

Mubn d6i mot s nguyén tir hé dém co sb 10 sang hé dém co sb 2
(hay 8, 16) ta 1ay s6 d6 chia cho co sb 2 (hay 8, 16) 1iy phan du, sau
d6 lai 1ay thuong tiép tuc chia cho co sd liy phan du ... va cu tiép
tuc nhu vay cho dén khi thuong bang 0. Diy céc sb du lay theo thir
ty nguoc lai chinh 13 sd tuong Gng cua sé d6 trong hé dém co s 2
(hay 8, 16).

Mudn d6i mot sé thuc tir hé dém co sb 10 sang hé dém co sb 2
(hay 8, 16) tru6c hét ta ddi phan nguyén theo cach dbi sd nguyén,
con phan thap phan ta lam nhu sau: Liy phan thap phan nhan vé&i co
s6 duoc két qua, 14y phan nguyén, sau do6 lai liy phan thap phan
nhan voi co sé duge két qua, 1y phan nguyén... va ct tiép tuc nhu
vdy cho dén khi két qua phép nhan bang 0 hoic c¢6 su lip lai cia
phan thap phan.

= Poi s6 nguyén tir hé dém co s6 10 sang hé dém co 56 2

Vidu 1.1. DPbisd 10 ¢ hé dém co sb 10 sang hé dém co s6 2.

Két qua: 10 = 1010,
= Poi s6 thue tir hé dém co s6 10 sang hé dém co s6 2
Vidu 1.2. DPbi sb 10.6875 tir hé dém co s 10 sang hé dém co b 2.
+ Trudce hét ta doi s6 nguyén 10 sang hé dém co s 2, ta co:
10 = 1010, (Vidu 1.1)

+ Tiép theo, ta d6i 0. 6875 sang hé dém co sd 2.
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Thurc hién phép nhan Két qua Phian nguyén
0.6875 x 2 1.375 1
0.375 x 2 0.75 0
0.75 x 2 1.5 .

0.5 x 2 1.0 1

0.6875 = 0.1011,

Két qua: 10.6875 = 1010.1011,

Vidu 1.3. DPbisd 0.4 tir hé dém co sd 10 sang hé dém co s6 2.
Thuc hién phép nhan Két qua Phian nguyén

0.4 x 2 0.8 0

0.8 x 2 1.6 1

0.6 x 2 1.2 1

0.2 x 2 0.4 0

.. (qua trinh lap lai)

Két qua: 0.4 = 0.(0110),
= Poi s6 nguyén tir hé dém co s6 10 sang hé dém co s6 8

Vidu 1.4. Dbi sb 53 tir hé dém co sb 10 sang hé dém co sb 8.
53| 8

5/ 6(8
k\\6 0
Két qua: 53 = 65
= Poi s6 thue tir hé dém co s6 10 sang hé dém co s 8

Vidu 1.5. Dbi s6 53.3125 tir hé dém co s 10 sang hé dém co sb 8.

+ Trudc hét ta ddi s6 nguyén 53 tir hé dém co s6 10 sang hé dém
co s6 8.

53 = 65, (Vidu 1.4)
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+ Tiép dén, ta d6i ph?ln thuc 0.3125 tir hé dém co s 10 sang h¢
dém co s6 8.

Thuc hién phép nhan Két qua Phian nguyén
0.3125 x 8 2.5 Zl
0.5 x 8 4.0 4

0.3125 = 0.24,

Két qua: 53.3125 = 65.24,
= Poi s6 nguyén tir hé dém co s6 10 sang hé dém co s6 16
Vidu 1.6. Dbi sb6 90 tir hé dém co sb 10 sang hé dém co sb 16.

90| 16
k\i\S 16

5(0

Két qua: 90 = 5A,
= Poi s6 thue tir hé dém co s6 10 sang hé dém co s6 16

Vi du 1.7. Dbi sb thue 90.142578 tir hé dém co sb 10 sang hé
dém co sb 16.

+ Trudc hét ta ddi s6 nguyén 90 tir hé dém co s6 10 sang hé dém
co sb 16.

90 = 5, (Vidu 1.6)

+ Tiép theo, ta doi ph?ln thuc 0.142578 tir hé dém co s6 10 sang
hé dém co sb 16.

Thurc hién phép nhan Két qua Phian nguyén
0.142578 x 16 2.28125 2
0.28125 x 16 4.5 4
0.5 x 16 8.0 8

0.142578 = 0.248,
Két qua: 90.142578 = 5A.248,
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b. Poi 56 tir hé dém co sé 2, 8, 16 sang hé dém co sé6 10

Mubn ddi mot sb tir hé dém co s6 2 (hay 8, 16) sang hé dém co s6 10
ta biéu dién s6 d6 dudi dang khai trién, sau do, tinh gia tri ctia biéu thirc
khai trién. Gié tri tinh duoc chinh 13 sb tuong tmg cta sd d6 trong hé

dém co so 10.

Vi du 1.8.

a =1010, =1 x 2° + 0 x 2>+ 1 x 2" + 0 x 2° =10

b = 345 = 3 x 8 + 4 x 8° = 28

c =5A,=5x 16"+ 10 x 16° = 90

c. DPéi truee tiép mét sé giita hé dém co s6 2 va hé dém co sé 8, hé
dém co s6 2 va hé dém co s6 16

Viéc chuyén ddi mot sd qua lai gitra hé dém co s6 x va hé dém co
s6 Y ¢6 thé dugc thuc hién thong qua trung gian 1a hé dém co sb 10.
Tuy nhién, vi¢c chuyén ddi mot sb qua lai gitra h¢ dém co sb x va hé
démcosd ymay = x"hodc x = Y" c6 thé duoc thuc hién truc tiép.
Nhu vay, viéc chuyén d6i mot sé qua lai gitra hé dém co sd 2 va hé
dém co s6 8, hé dém co sb 2 va hé dém co s 16 co thé dugce thuc hién
tructiépvis = 2°val6 = 2°

= Poi trye tiép mot s6 tir hé dém co s6 2 sang hé dém co s6 8

Mubn d6i truc tiép mot s6 tr hé dém co 6 2 sang h¢ dém co sb 8
ta nhom timg nhom ba chir sd tir phai sang trai va lan luot ddi ting
nhom sang hé dém co s6 8 (Bdng 1.1). Néu s6 cac chir s6 khong phai 1a
bdi ctia 3 ta chi can thém céc chir s6 0 vao phia bén trai cua sé d6 dé s6
chir s tro thanh boi ctia 3.

Vi du 1.9.

a = 10100010, = 10 100 010, = 010 100 010 = 2424

* Poi true ti€ép mot so tir hé dém co so 8 sang hé dém co' s0 2

Muon doi mot so tir h¢ dém co so 8 sang hé dém co so 2 ta doi lan luot
timg chir so ctia so do6 sang sO ¢ hé dém co s6 2 tuwong ung (Bang 1.1).
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Vi du 1.10. a = 433 = 100 011, = 100011,
= Poi truc tiép mot sb tir hé dém co s6 2 sang hé dém co s6 16

Muén dbi truc tiép mot sb tir hé dém co s6 2 sang hé dém co sb 16
ta nhom tirng nhoém bén chir s6 tir phai sang trai va 1an luot doi timg
nhom sang hé &ém co s6 16 (Bdng 1.1). Néu s6 cac chit s6 khong phai
13 bdi ctia 4 ta chi can thém cac chir s6 0 vao phia bén trai ciia s6 d6 dé
s6 chit s6 tro thanh boi ctia 4.

Vidu 1.11. a 0101111101, = 01 0111 1101,

0001 0111 1101, = 17Dy
= Poi truc tiép mot sb tir hé dém co s6 16 sang hé dém co s6 2

Mudn doi mét s6 tir hé dém co s6 16 sang h¢ dém co s6 2 ta doi
lan luot tung chir sO6 cuia s6 do sang sO & hé dém co so 2 twong rng
(Bang 1.1).

Vidu 1.12. a = 5A, = 0101 1010, = 01011010,

1.8.3. Céc phép toan trén cic hé dém

Céc phép toan trén cac hé dém co s 2, 8, 16 ciing dugc thuc hién
theo quy tic tuong tu nhu d6i voi hé dém co s6 10.

Vi du 1.13.
Phép cong

111, 1285 5An
+ 10, + 52 + 2B,
1001, 202, T 85,

Phép trur

101, 143, 52,
- 10, - 75 - 2B,

11, 665 2Fy
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Phép nhan
101,
* 11,
1,

= O

1
1

o

2
1,

=
=

Phép chia

1000001

1101

- 1101
000110
- 0000

0001101
- 1101
0000000

101
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BAI TAP CHUONG 1

* Muc tiéu
Qua viéc giai quyét cac bai tap nguoi hoc can dat duoc:
- Vé kién thirc
+ Nim duoc tong quan cac budc dé co thé giai quyét bai toan
nho may tinh;
+ Nam dugc khai niém thuat toan, cdch biéu dién thudt toan
bang luu d6;

+ Nam duogc cach bi€u dién so trong h¢ dém co so 2, h¢ dém
co s0 8, hé dém co s6 10 va hé dém co so 16;

+ Chuyén d61 mot s6 qua lai gitra cac hé dém;

+ Nguyén tic thuc hién cac phép toan cdng, tru, nhan, chia
trén cac hé dém.
- V& ky niing
+ Van dung duoc kién thuc trén dé xay dung dugc thuat toan
ciia mot sb bai toan don gian;
+ C6 thé chuyén d6i s6 nguyén hoic sb thuc qua lai gitra cac
h¢ dém;

+ Thuc hién dugc cac phép toan cong, trir, nhan, chia trén cac
hé dém.

= Noi dung
Bai 1. V& luu dd thuét toan cia cic bai toan sau:
a. Tim sb 16n nhat trong hai s6 a va b.
b. Tim s6 16n nhat trong ba s6 a, b va c.

¢. Giai phuong trinh ax + b = 0.
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Bai 2. P6i cac sb sau day tir hé dém co s 10 sang hé dém co sb 2
a. 100
b. 255
c. 10.125

Bai 3. D6i cac s6 sau day tir hé dém co s6 10 sang hé dém co s 8
a. 256
b. 1568
C. 12.265625

Bai 4. D6i cac sb sau day tir hé dém co s6 10 sang hé dém co s 16
a. 100
b. 255
C. 10.28125

Bai 5. D6i cac sb sau day tir hé dém co s6 2 sang hé dém co s6 10
a. 10010001,
b. 1100111101,
C. 11001010.101,

Bai 6. D6i cac sb sau day tir hé dém co sb 8 sang hé dém co s6 10
a. 72
b. 437,
C. 25.044

Bai 7. P6i cac sb sau day tir hé dém co s6 16 sang hé dém co s6 10
a. 17Fy,
b. FF,

Cc. 10.6y
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Bai 8. Doi truc tiép cac so sau day tur hé dém co s6 2 sang hé dém co so 16

a. 10011101,
b. 110101110,

€. 10101100001,

Bai 9. Doi truc tiép céac s6 sau day tur hé dém co so 16 sang h¢ dém co

s62
a. 2F,
b. 3pa,

C. ASBy

Bai 10. Thuc hi¢n cac phép toan sau:

a. 11011, + 1001,
1101, x 111,

b. 462, + 274
244 x 17,

C. bA, + 2Cy

FFh X 4Ch

1101, - 110,

101101, : 11,

725 — 464
1445 : 244
26A, - 7By
FFy, : 54






Chuong 2
CAC YEU TO CO BAN CUA NGON NGU LAP TRINH C

Muc tiéu: Sau khi hoc xong chwong ndy nguwdi hoc can nam dwoc:
» B¢ tir vung cua ngon ngir lap trinh C;
> Khdi niém bién, hang; phdn biét bién, hang;
» Cach dat tén trong ngon ngir lap trinh C;
> Biéu thirc va cdc phép todn;
> Cdc ham nhdp, xudt dir liéu;
» Khdi niém cau lénh;

> Cdu triic chiwong trinh viét bang ngén ngir ldp trinh C.
Céc tai li¢u tham khao chinh cua chuong bao gém [1,2,4,7,8].

2.1. Tir vung
2.1.1. Tap ky tw

Moi ngon ngir 1ap trinh déu duoc xay dung tir mot bo ky tu nao do.
Céc ky tu dugc két hop véi nhau dé tao nén cac tir. Céc tir lai duoc két
hop v6i nhau theo quy tic nao d6 dé tao nén cac ciu 1énh. Ngon ngir
1ap trinh C cho phép st dung cac ky tu sau day:

-26chtcaiinhoana .. 7

- 26 chir cai in thuong a .. z



36|Ng6n ngt lédp trinh C

- 10chitsbtro .. 9

- Cackyhi@utoanhoc + - * / = > < ()

- Ky tu gach ndi _

-Cackytudachbiet . , ; : [ ] {} | !'\N&s#S$ "' V2~"

- Dau cach (Space), ddu nhay cach (Tab),...

Nhu vay, cac ky tu khong nam trong bd ky tu trén s& khong dugc
su dung trong ngdn ngtr 1ap trinh C.

Chang han: Khi giai phuong trinh bac hai ax> + bx + ¢ = Ota
thuong ky hiéu biéuthtc A = b x b — 4 x a x c, néu viét chuong
trinh ndy bang ngdn ngir 1ap trinh C thi ki tw A khong duoc sir dung ma
phai thay bang ky tu khac c6 trong bd ky tu cia ngdn ngi 1ap trinh C.

2.1.2. Tén

Tén 1a mot dinh danh, dung dé dit cho bién, hang, nhin, ham,
mang, con tro, tép, ... trong chuong trinh. Trong Dev-C++, d6 dai toi
da ngam dinh cta tén 1a 32, tuy nhién ngudi lap trinh c6 thé thay d6i
gi4 tri ndy trong pham vi tir 1 dén 32.

Tén bao gbm 3 loai: tir khoa, tén chudn, tén do nguoi 1ap trinh dinh nghia.
= Quy tic ciia tén

- Lamét diy cac ky tu co thé bao gom chit cai, chir s6 va dau gach ni;
- Ky tu dau tién cua tén phai 1a chir cai hodc ddu gach ndi;

- Khong dugc dit tén trung véi tur khoa.

Vidu 2.1.

- Cactén dung: x1, a 1, delta, delta

- Céc tén sai: 3x sai vi tén bat dau bang chir s6
r#3 sai vi tén co ky tu #
£ (x) sai vitén co haiky tu ( )
case sai vi tén trung voi tu khoa

del ta sai vi tén ¢6 dau cach
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2.1.3. T khoa

Tir khoa 13 cac tir ding riéng v6i ¥ nghia va tac dung cu thé duoc
tirng ngdn ngit 1ap trinh quy dinh. Tir khoa khong thé dinh nghia lai. Y
nghia, tac dung cua céc tur khoa trong ngdn ngtr 1ap trinh C s€ duoc gidi
thiéu trong cac phan tiép theo cta gido trinh. Sau ddy 1a mot sb tir khoa

thuong dung:
asm break case char const
continue default define do double
else enum extern far float
for goto huge if include
int interrupt long near pascal
register return short static struct
signed sizeof switch typedef union
unsigned void volatile while
= Luuy:

- Trong chuong trinh C tir khod lu6n ludn phai viét thuong;
- Ngon ngtr 1ap trinh C phén biét chit hoa va chit thuong. Nhu vay,
bién a va bién A 1a hai bién khic nhau.

2.1.4. Loi cha thich

Trong khi 1ap trinh c6 thé thém vao cac cha thich dé giai thich y
nghia cua bién, h?lng, ham, cau Iénh,...1am cho chuong trinh rd rang, dé
hiéu, d& nhd va thuan loi cho viéc sau nay ban than ngudi lap trinh hay
nguoi khac doc hiéu chuong trinh. Loi ché thich dwge chuong trinh
dich bdé qua khi bién dich chuong trinh. Lo1 cha thich trong ngén ngir
1ap trinh C duoc quy dinh nhu sau:

/* Loi cha thich ¢ thé bao gdm mot
hay nhiéu dong */
hoic  // Loi chii thich cho dén hét dong
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2.2. Céc Kiéu dir liéu co ban

Ngon ngir 1ap trinh C c6 ba kiéu dir liéu co ban 1a: kiéu ky tu, kiéu

s0 nguyén va ki€u so thuc. Cac bang sau thé hi¢n tén ki€u, s6 byte can

thiét dé biéu dién moi gia tri va mién gia tri cua kiéu.

2.2.1. Kiéu ky twr

TT Tén kiéu Sb byte Mién gia tri
1 char (signed char) 1 -128 127
2 | unsigned char 1 0 255

Bang 2.1. Cac kiéu dir liéu ky tw

2.2.2. Kiéu s6 nguyén

TT Tén kiéu b;Srge Mién gia tri

1 |int 2 -32768 32767

2 |unsigned int 2 0 65535

3 |long (long int) 4 -2147483648 2147483647
4 [unsigned long 4 0.. 4294967295

Bang 2.2. Cac kiéu dir liéu s6 nguyén

w Liru y: Trong ngdn ngir 1ap trinh C kiéu ky tu co thé dugc sir

dung nhu kiéu s6 nguyén. Chdng han: Két qua ctia biéu thic 'A' + 'a’

laes + 97 = 162.

2.2.3. Kiéu s6 thue

TT Tén Kiéu S6 byte Mién gia tri

1| float 4 3.4e-38 3.4e+38

2 | double 8 1.7e-308 1.7e+308

3 | long double 10 3.4e-4932 1.1e+4932

Bang 2.3. Cac kiéu dir liéu s6 thue
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Trong dé: Cach viét sb thuc dung ky hiéu e hoic E 1a cach viét sb
thue theo dang khoa hoc (hay dang ddu cham dong).

Chang han: 3.4e-38 (hay 3.4E-38) biéu dién s6 thuc c6 gia tri
3.4 x 107,

May tinh ¢6 thé luu trir dugc cac s kiéu float o gi trj tuyét doi
tir 3.4e-38 dén 3.4e+38, cac s6 ngoai pham vi trén dugce xem bang 0.
Tuong tu cho cac kiu double va long double.

2.3. Bién

Bién 1a mot dai luong do ngudi 1ap trinh dinh nghia va dat tén theo
quy tac dat tén cua ting ngdn ngir 1ap trinh. Bién ding dé chira dit liéu
trong qué trinh thyc hién chuong trinh va gia tri caa bién c6 thé thay
d6i trong qua trinh nay. Trong ngdn ngir lap trinh C, bién phai dugc
khai bao trudc khi str dung. Mdi bién thudc vé mot kiéu dir liéu xéac
dinh va nhén gia tri thudc kiéu do.

Khai bao: <Kiédu> <Danh sach bién>;

Trong do:

- Kiéu c6 thé 1a cac kiéu dit lidu co ban hodc kiéu dit liéu do
nguoi 1ap trinh ty dinh nghia;

- Danh sach bién c6 thé 1d mot bién hay nhiéu bién. Néu
c6 nhiéu hon mot bién, cic bién phai cach nhau boi dau
phay (,);

- Két thuc khai bao bang diu cham phay (;).

Vi du 2.2.

int n; // Khai bao bién n ¢6 kiéu int

float a, b, c; //Khaibdobabiéna, b, ccokibu float

Co thé vira khai bao vira khéi tao gia tri ban dau cho bién

int n = 10; /* Khai bdo bién n ¢ kiéu int va khdi tao gia tri
bang 10 */
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float a = 3.14, b = 123.45, c; /* Khai bdo ba bién a, b,
c va khoi tao gia tri cho a bang 3.14, cho b bang
123.45, con c khong khéi tao gia tri */

2.4. Hang

Hang 1a dai lugng ma gia tri ctia nd khong thay doi trong qué trinh
tinh toan ctia chuong trinh. Trong ngdn ngit 1ap trinh C ¢o céc loai hing
sau: hang s6 nguyén, hing s6 thuc, hiang ky tu, hing xau ky tu.

Khai bao: #define <Tén hdng> <Gia tri>
2.4.1. Hiing s6 nguyén
Céc hang loai nay c6 thé khai bio dudi dang s6 ¢ hé dém co sb 10,
hé dém co sd 8 hay hé dém co s6 16. Néu khai bao hiang ¢ hé dém co
s6 10 thi s duoc viét binh thuong, néu khai bdo ¢ hé dém co sé 8 thi
thém ky hiéu 0 & dau, néu khai bao & hé¢ dém co s 16 thi thém ky hiéu
0x hodc 0X & dau.
Vi du 2.3.
#define n 100  /* Khai bdo hang n & hé dém co s6 10, c6
gia tri 100 */
#define m 0144 /* Khai bdo hing m & hé #ém co s6 8, ¢o gia
tri 100 & hé dém co sd 10 */
#define  t 0x64 /* Khai bio hing t & hé dém co sb 16, co
giatri 100 &hé dém cosd 10 */
Néu mudn khai bao hang cé kiéu dit liéu 1a 1ong thi thém ky hiéu
L hodc 1 vao sau s d6. Néu khai bdo mot hing int ma vuot qua
pham vi thi n6 hiéu d6 1a hang long.
Vi du 2.4.
#define a 33000L //Khaibdo hing long gia trj 33000
#define b 33000 //Ciingduoc hiéu 1 hing long gid tri 33000

#define c 0x18L //Khaibdo hing long ¢ hé cosb 16
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2.4.2. Hiing s6 thuc

Hiang s6 thuc co thé khai bao dang thap phan (dang ddu cham tinh)
hodc dang khoa hoc (dang ddau cham déng).

Vidu 2.5.

#define X 3.14 /I Dang thap phan

#define v 314e-2 // Dang khoa hoc

hoac

#define y 314E-2 // Dang khoa hoc
2.4.3. Hing ky tu

La mot ky tu duoc viét trong cip dau nhay don, chiang han 'a'.
Gia tri ciia hang ky tu chinh 13 ma ASCII (xem phu luc B) cua ky tu do.
Vi vy, hang ky tu c6 thé tham gia vao cac phép toan nhu moi sd

nguyén khac.
Vi du 2.6.
#define ch 'a' /* Hang ky tu ch c6 gid tri 97 (ma
ASCII cua ky tu a) */

Hiing Ky tu / Chirc nang
R '
L "
"\ \
"\n' Xudng dong
"\t Tab
"\b' BackSpace
"\r' Vé dau dong
"\f! Sang trang
"\O' NULL

Bing 2.4. Mot s6 hang ky tu diic biét
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= Luwu y: Can phan biét hing '0' va hang '\0'. Hang '0' ¢
méa ASCII 14 48, con hang '\0' ¢6 mi ASCII 14 0.
2.4.4. Hing xau ky tw

Hang xau ky tu 1a diy ky tu bat ky dat trong cap ddu nhay kép.

Vi du 2.7.
#define s "Hello" /* Khaibdo hang xau ky tu s cb gid tri
Hello */

#define t " // Khai bao t l1a hang x4u ky tu rdng

Hing xau ky tu dwoc luu trit trong may boi mot diy cac byte lién
tiép nhau, mdi byte hru trir mot ky tu riéng biét ctia xau. Trinh bién dich
tur dong thém ky tyr ' \0' (NULL) vao cudi xdu dé bao hiéu két thic xau.

w Luwu y: Can phan biét gitta 'a' va "a" boivi 'a' 1a hang ky
tu duoc luu trir trong 1 byte, con "a" la he‘ing xau ky tu duoc luu triv
trong 2 byte, trong d6 1 byte luu ky tu a va 1 byte luu hing NULL.

2.5. Biéu thirc

Biéu thuc 1a sy két hop gitra phép toan va toan hang nhiam biéu
dién mot cong thirc nao d6. Trong do, toan hang co thé 1a bién, h?lng,
ham, phan tir mang, biéu thirc. Phép toan bao gdm: phép gan, cac phép
toan sb hoc, cac phép toan quan hé, cac phép toan logic, cac phép toan
thao tac bit, cac phép toan ting, giam, phép toan diéu kién, phép toan
liy dia chi, phép chuyén doi kiéu, cac phép gan mo rong,...
2.5.1. Phép gan

Ngon ngit 1ap trinh C sir dung phép gan = dé tao biéu thirc gan
don gian.

Cti phdap: <Bién> = <Biéu thuc>;

Chang han: int i;

i =5+ 3; /*Gangiatri biéu thirc 5 + 3 cho

bién i */
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2.5.2. Cac phép toan sb hoc

Ngon ngir 1ap trinh C cung cép cac phép toan s6 hoc, bao gdm
phép toan mot ngéi — va céac phép toan hai ngéi +, -, *, /, $ dung
dé tao cac biéu thirc s6 hoc. Cac phép toan niy co thé ap dung cho dir
lidu kiéu ky tu, kiéu sd nguyén, kiéu s thuc.

, i , . Cach st s,

TT | Phép toan | Y nghia Ghi chu
dung
1 + Cong a+b
2 - Tru a -b
3 * Nhan a *b

Néu cd a va b déu la so
4 / Chia a / b |nguyén thia / b tré thanh
phép chia 1y phan nguyén.

5 5 Chiade | a Phép % chi 4p dyng cho kitu

o°
o

sO nguyén.

6 - bao dau -a bao dau gia tri cua a.

Bing 2.5. Y nghia va cach sir dung cac phép toan sé hoc

Vi du 2.8. Gia trj ctia biéu thc 10.0 / 314 3.3333.
Gia tri cia biéu thic 10 / 313 3.

Gia tri cia biéu thic 10 % 313 1.

2.5.3. Cac phép toan quan hé

Ngon ngit 1ap trinh C cung cp cac phép toan quan hé, bao gom
cac phép toan hai ngéi >, >=, <, <=, ==, !=dung dé tao biéu thirc
quan hé. Néu biéu thirc dung thi gia tri cta biéu thic 13 1, nguoc lai,

gi4 tri cua biéu thirc 1a 0.
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TT | Phép toan Y nghia Cach sir dung
1 > So sanh 16n hon a>b
2 >= So sanh 16n hon hoic bang a > b
3 < So sanh bé hon a<b
4 <= So sanh bé hon hodc bang a <=b
5 == So sanh bang a ==b
6 = So sanh khac a !l=b

Bing 2.6. Y nghia va cach sir dung cic phép toan quan hé

Vi dy 2.9.

Gia trj cia biéu thic 4 > -1 1a 1.

Gia tri cia biéu thic 5 > 1013 0.

w Luu y: Cac biéu thic quan hé c6 thé tham gia vao cac phép

toan do1 véi sO nguyén.

Chdng han: Gia tri ciia biéu thie (3 > 2) + 101a11.

2.5.4. Cac phép toan logic

Ngon ngit 1ap trinh C cung cip cac phép toan logic bao gdm hai

phép toan hai ngdi &, || va mot phép toan mot ngdi ! dé tao cac bicu
thirc logic.
TT | Phép toan Y nghia Cach sir dung
1 && Va logic a && b
2 || Hoac logic a ll b
3 ! Phu dinh la

Bang 2.7. Y nghia va cach sir dung cac phép toan logic
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a b a && b allb la
Khac 0 Khac 0 1 1 0
Khac 0 Bing 0 0 1 0
Biang 0 Khac 0 0 1 1
Bing 0 Bing 0 0 0 1

Bang 2.8. Gia tri chan ly ciia cac phép toan logic
Vi du 2.10.
Gi4 tri ciia biéu thie (5 > 4) ss (9 > 4) la 1.
Gi4 tri ciia biéu thirc 3 s& 8 1a 1.
Gi4 tri ciia biéu thic 1513 0.
Gié tri ciia biéu thic 10 14 1.
2.5.5. Cac phép toan thao tac bit

Ngon ngir 1ap trinh C cung cip cac phép toan thao tac vdi cac bit
bao gdm nam phép toan hai ngdi s, |, ~, <<, >> va mdt phép toan

mot ngdi ~. Cac phép toan nay chi ap dung cho kiéu sb nguyén.

| PhéP Y nghia Cach s Ghi chi

toan dung

1 & Va theo bit a &b

2 | Hoac theo bit a | b

3 » Hoac loai trir theo bit a”~b

4 ~ | LAy phan bu theo bit ~a

5 << | Dich trai a << n n nguyén duong

6 >> | Dich phai a > n n nguyén duong

Bing 2.9. Y nghia va cach sir dung cac phép toan thao tac bit
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a * 2"

~0 = 1lla>n=a/ 2"

~1

Il
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0
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Bang 2.10. Gia tri chan ly ctia cac phép toan thao tac bit

Vi du 2.11.
unsigned char a = 10, b = 4;
Khidé a, b dugc biéu dién nhi phan 8 bit nhu sau:
a 0 0 0 0 1 0 1 0
b 0 0 0 0 0

Y
(@]
(@]

Két qua cua cac phép thao tac bit d6i vdia, b:

a &b 0 0 0 0 0 0 0 0
a | b 0 0 0 0 1 1 1 0
a ™b 0 0 0 0 1 1 1 0
~a 1 1 1 1 0 1 0 1
a << 1 0 0 0 1 0 1 0 0
a > 1 0 0 0 0 0 1 0 1
2.5.6. Bi¢u thirc gan mé rong
Ngon ngit 1ap trinh C cung cap cac phép gan mé rong +=, -=, *=,
/=, %=, <<=, >>=, &=, |=, "= d tao cic biéu thirc gin m& rong

thay cho mot s biéu thirc gan don gian, nham giup ngudi 1ap trinh tiét
ki€m tho1 gian soan thao chuong trinh.

Vi du 2.12. int x = 2;

Biéu thirc gdn x = x + 2; c6 thé thay bang x += 2;

Biéu thic gany = y - 5; cothé thay bangy -= 5;

Bituthtcganz = z * (t + 3); cothéthaybingz *= t + 3;
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Biéu thirc gan don gién

Biéu thirc gan mé rong

X =X +y X t=Yy
X =X -y X —-=y
X =X *y X *=y
X =x /vy x /=y
X =X %y X %=y
X = xXx Ly X <K=y
X = X >>y X >>=y
X =X &y X &=y
X =x |y X |=vy
X =x "y x "=y

Bang 2.11. Cac phép gan mé réng

2.5.7. Cac phép toan ting, giam

Ngon ngit 1ap trinh C cung cip hai phép toan mot ngdi ++ va -— dé

tang hay giam gia tri ctia bién 1én hay xudng mot don vi.

Deé tang gia tri cua bién a 1én mot don vi ta viét:

D¢ giam gia tri cia bién a xuong mdt don vi ta viét:

a++ hodc ++a

a—-hodc --a

= Luu y: Néu phép toan ++ hay -- st dung doc lap thi vi¢c dat

phép toan trudc hay sau bién déu c¢6 ¥ nghia nhu nhau. Nhung khi két

hop céc phép toan ++, —— vao trong bicu thirc thi viéc dit phép toan

trudc hay sau bién lai c6 ¥ nghia khac nhau. Cu thé:

Neéu viét a++: Stir dung a cho bi€u thuc sau d6 moi1 tang a 1én mot

don vi.

Neéu viét ++a: Tang a 1én mot don vi r61 mdi st dung a cho bi¢u

thirc.

Tuong tu do1 véi a-- va —-a.
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Vi du 2.13. int a = 6, x;

Néuganx = a++; //Kétqua: x co giatrila 6, a co gia trila 7

Néuginx = ++a; //Kétqua: x co giatrila 7, a co gia trila 7
2.5.8. Biéu thirc diéu kién

Ngon ngit 1ap trinh C cung cap phép toan ba ngdi 2: dé tao bicu
thire diéu kién.

Cii phdp: piéu kién ? Biéu thuc 1 : Biéu thuc 2;

Y nghia: Néubidu kién dung thi gia tri ciia biéu thirc diéu kién
1a gia tri cia Bidu thuc 1, nguoc lai, gia tri ctia biéu thirc diéu kién
la gia tri cla Biéu thiac 2.

Vi du 2.14. Tim s6 16n nhat trong hai s6 a va b

max = a > b ? a : b;

/* Gié tri clia bicu thirc diéukiéna > b ? a : b chinh la s6 16n
nhat trong hai s6 a va b. Gia tri ndy duoc gan cho bién max, do d6 max
14 s6 16n nhét trong hai s6 a va b */

2.5.9. Phép toan lay dia chi ciia bién

Ngon ngir l4p trinh C cung cap phép toan mot ngdi & cho phép lay
dia chi cua mot bién.

Cu phap: &<Tén bién>
Vi du 2.15. int a;
sa 1a dia chi clia bién a.
2.5.10. Phép toan chuyén doi kiéu
a. Phép chuyén ddi kiéu trong biéu thirc

Hai toan hang trong mot phép toan cé kiéu khac nhau thi kiéu
“thap hon” s& chuyén thanh kiéu “cao hon” va d6 chinh 1a kiéu két qua.

Quy tiic chuyén ddi kiéu trong biéu thirc

- Néu mdt toan hang c6 kiéu long double, cic toan hang khac
cling dugc chuyén sang long double;



49

Chuong 2. Cac yéu tbc co ban cua ngdn ngit 14p trinh C

- Trudng hop khong c6 toan hang nio c6 kiéu long double, néu
mdt toan hang co kiéu double, cic toan hang khac dugc chuyén
sang double;

- Trudng hop khong ¢6 toan hang ndo ¢6 kiéu 1ong double, double,
néu mot toan hang c6 kiéu float, cic toan hang khac duoc chuyén
sang float;

- Néu céc toan hang c6 cung kiéu sé nguyén c6 diu, hodc sd
nguyén khong dau, toan hang co kiéu “thdp hon” dugc chuyén
d6i sang kiéu “cao hon”. Kiéu sé nguyén c6 dau dugc xép theo
thir tu tir thap 1én cao: char, short, int, long. Tuong Ung
theo thi t nay cho kiéu s6 nguyén khong diu;

- Néu mién gia tri cua ki€u s6 nguyén c6d dau co thé chira duge ki€u
s0 nguyéen khong dau, toan hang khong dau duoc chuyén sang ki¢u
nguyén c6 dau.

Chdng han: Gia tri cua biéu thac 1.5 * (8 / 3) la3.0.
b. Phép chuyén ddi kiéu thong qua phép gan
Trong mot phép gan, gia tri vé phai duoc chuyén sang kiéu cila
bién & vé trai, d6 1a kiéu két qua.
Vi du 2.16. int n = 3.14; /I'm cogidtrila 3
float x = 8 / 3; /I xcogidtrila2.o

c. Phép ép kiéu

Cl phap: (<Kiéu>) <Biéu thuc>
Vidu 2.17. float a;

(int)a s& cb gia tri nguyén, nhung a vén co kiéu float
Gia tri ctia biéu thire (float)s8 / 3132.666667.

2.5.11. Phép toan gop
Ngon ngir 1ap trinh C cung cép phép toan gop (, ), 1a phép toan
hai ngdi dung dé tao biéu thirc gdp, trong d6 cac toan hang 14 cac biéu
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thirc, thir ty ciia cac toan hang duoc tinh tir trai qua phai. Kiéu va gia
tri cta biéu thirc gop chinh 1a kiéu va gid tri ciia toan hang cudi cung
bén phai.

Vi du 2.18.

C:

int a, b, c;
(a =2, b =a+ 3);/*Kéqua: abang2,b
bang 5, ¢ bang 5 */

2.5.12. Thir ty wu tién cac phép toan

Trong ngdn ngir lap trinh C tat ca cac phép toan déu duoc quy dinh
th ty wu tién va thtr tu két hop. Vi vy, trong mot biéu thic c6 s dung
nhiéu phép toan hay mot phép toan nhiéu lan thi thir tu thuc hién cac
phép toan phu thudc vao thur tu wu tién va thir tu két hop cua chung.

This tw o Thir tir

ru tié;l Cac phép toan két hop
1 0 1 -> trai qua phai
2 I * & ~ ++ —— + - (type) sizeof | phaiqua trai
3 * /o trai qua phai
4 + - trai qua phai
5 << >> trai qua phai
6 < <= > >= trai qua phai
7 —= 1= trai qua phai
8 8 trai qua phai
9 A trai qua phai
10 | trai qua phai
11 85 trai qua phai
12 |l trai qua phai
13 2 phai qua trai
14 = *= /= %= += -= <<= >>= &= |= "= | phdi qua trai
15 , trai qua phai

Bing 2.12. Thit twr wu tién va thi tw két hop ciia cic phép toan




51

Chuong 2. Cac yéu tbc co ban cua ngdn ngit 14p trinh C
x Luu y: Cac phép todn +, -, * mot ngdi cd thhr tur uvu tién cao
hon cac phép toan +, -, * hai ngo1.

Vi du 2.19. Gia sir voi biéu thie -3 + 8 % 5 / 2, tht tu thuc
hién cac phép toan dugc thé hién nhu sau:

-3 +8%5 /2
\_'_}

——
-3 3
w_}
1
| —
-2

2.6. Cac ham xuit, nhap dir liéu

Ham 1a khai ni€ém c6 y nghia quan trong trong ngén ngir 1ap trinh C.
Ham dugc xem la mdt don vi doc lap thyc hi€én mdt chirc nang xac dinh
trong chuong trinh. Ham c6 thé do ngudi lap trinh tu xdy dung, ciing c6
thé dugc xy dung san trong cac thu vién chuan ctia ngdn ngit 1ap trinh C.
Trong chuong trinh, trudc khi str dung ham xay dung sin ndo ta phai
khai béo thu vién chira ham d6 (thuwong khai bdo ¢ dau chicong trinh).
Toan bd kién thirc vé ham duoc trinh bay trong Chuong 5, phan nay chi
gioi thidu v nghia va cach st dung mot sé ham xay dung sin dung dé

xudt, nhap dir liéu.

2.6.1. Ham printf

Ham printf dung dé xuat dir liéu ra man hinh, dugc khai bao
trong thu vién stdio.h.

Cu phap:

printf ("<Chudi dinh dang>"[, <Muc 1>, <Muc 2>, ...]);
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Trong do:

- Chudi dinh dang co thé bao gém cac ma dinh dang va cac
doan van ban. Ma dinh dang dung dé xac dinh sé muc va cach
biéu thi gia tri cAc muc nay 1én man hinh (Bdng 2.13); doan vin
ban dung dé lam sang to ¥ nghia két qua hién ra;

-CacMuc i (1 = 1, 2, ..)cb thé la bién, hang, ham, phan tir
méng, biéu thirc;

- C6 thé dua vao phan chudi dinh dang cac ky tu dic biét dé hién
thi 1én man hinh hodc thyc hi¢n cac chic nang.

= Cach xuit dir liéu c6 quy cach

Ngon ngir lap trinh C cung cdp cic quy cach xuét dir liéu nham
lam cho két qua chuong trinh dugc thé hién khoa hoc, o rang, dé doc,
dé theo doi.

- Poi véi ky tu, s6 nguyén, xau Ky tw

o°

[mlma  Danh m vi tri dé hién thi gia tri, cin 1& phai.
%[-m]ma Danh m vi tri dé hién thi gia tri, can 1& trai.
- Poi véi kiéu sé thue

$[m.n]ma  Danh m vi tri dé hién thi gid tri, n chir s6 sau
phén thap phan, cin I¢ phai.

$[-m.n]ma  Danh m vi tri dé hién thi gid tri, n chir s6 sau
phén thap phan, can ¢ trai.

$[.nlma Danh du vi tri dé hién thi gia tri, n chit s6 sau
phan thap phan.

Trong do: m, n la cac s6 nguyén duong.
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TT | Mai dinh dang Y nghia
1 $c Xuét ky tu.
2 $d, %i Xuét s6 nguyén int.
3 %u Xuét s6 nguyén unsigned int.
4 $1d, %11 Xuét s6 nguyén long.
5 %1lu Xuét s6 nguyén unsigned long.
6 %0 Xuét s6 nguyén hé dém co s6 8.
- oy Xuat s6 nguyén hé dém co s6 16 voi cac ky
hiéua, b, c, d, e, f.
g o Xuat sb nguyén hé dém co sb 16 véi cac ky
hiéua, B, C, D, E, F.
9 $1lo Xuét s6 nguyén long hé dém co sb 8.
10 o1y Xuét s6 nguyén long hé dém co s6 16 véi
cac ky hiu a, b, c, d, e, f.
1 o1y Xuét s6 nguyén long hé dém co sb 16 véi
cac ky hiua, B, C, D, E, F.
12 st Xuét s6 thuc £f1loat dang thap phan.
13 | %e hodc $E | Xuéat sb thuc float dudi dang khoa hoc.
14 o1f Xuét s6 thuc double, long double dang
thap phan.
|5 | ®le hoc Xuét s6 thuc double, long double dang
S1E khoa hoc.
16 | % hodc 3G Xuét s6 thyc dang t}}ép p}}én hay dang khoa
hoc tuy vao gia tri can xuat.
17 s Xuét xau ky tu.
18 $p Xuét dia chi dang Xxxx:YYYY hodc YYYY.

Bing 2.13. Danh sich mi dinh dang xuét
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Vi du 2.20. int n = 5;
float x = 3.14;
char ch = 'A';

fNéuxuétﬂlnﬂnlﬂnh:printf("\n%d\n%f\n%c", n, x, ch);

Két qua trén man hinh nhu sau:

5
3.140000

A

Néu xuét ra man hinh: print £ ("\n%5d\n%5.2£\n%5c", n, x, ch);

Két qua trén man hinh nhu sau:

2.6.2. Ham scanf

Ham scanf dung dé nhap dir li¢u vao tur ban phim, dugc khai bao
trong thu vién stdio.h.

Cu phap:

scanf ("<Chudi dinh dang>", &<Bién 1>[,&<Bién 2>,...1);

Trong dé: Chudi dinh dang gdm cac mi dinh dang quy dinh
cach nhép gia tri cho cac bién.

Vi du 2.21.

int n;

scanf ("%d", &n);
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/* Nhap sd nguyén int vao cho bién n, két thiic nhap
bang Enter. Néu nhap 23ab thi n chi nhan gid tri 1a 23.
Néu nhap 12.34 thinchinhangidtrila 12 */

float a, b, c;

scanf ("%£%£%f", &a, &b, &c);

/* Nhap ba s6 thuc float. Cac sd cach nhau boi it nhat
mdt ddu cach tréng hodc it nhat mot ddu Enter. Két thuc
nhap bang Enter */

int ngay, thang, nam;

scanf ("%d/%d/%d", &ngay, &thang, &nam);

/* Nhap vao ngay, thang, ndm theo dinh dang
ngay/thang/nam. Chang han: 10/11/2012, két thic
nhap bang Enter */

int ngay, thang, nam;

scanf ("sd%*csds*c3sd", &ngay, &thang, &nam);
/* Nhap vao ngay, thang, nam theo dinh dang phan cach
/s =, t,... (trit ky tu sb6). Chang han: 10/11/2012
hodc 10-11-2012, két thic nhap bang Enter */

int ngay, thang, nam;
scanf ("%2d%2d%4d", &ngay, &thang, &nam);

/* Nhap vao ngay, thang, ndm theo dang dd/mm/yyyy.
Chang han: 01/04/2012 */

2.6.3. Ham getchar, getch
* Ham getchar

Ham getchar dung dé nhap mot ky tu tor ban phim. Ham duoc
khai bao trong thu vién conio.h. Gia tri cia ham la ma ASCII cua ky
tu nhap vao. Ky tu nhap vao sé duoc hién thi 1én man hinh.
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TT| Mai dinh dang Y nghia

—
o°
Q

Nhép ky tu.

$d Nhap s nguyén int.

su Nhap s6 nguyén unsigned int.

Nhap s nguyén long.

)
—
£
o°
o

Nhap s6 nguyén unsigned long

o
—

£
o°
(@}

Nhap s6 nguyén hé dém co sd 8.

e o] 3 (@) (V)] ESN (98] \O)
o°
O

%x Nhap s nguyén hé dém co sb 16.
%$lo, %0 Nhéap ) nguyén long hé dém co sb 8.
$1x, %X Nhép ) nguyén long hé dém co sb 16.
10 $f hodc %e Nhép s6 thuc float dang thap phan hoac
hodc E dang khoa hoc.
1 %1f hodc %le Nhép s6 thuc double, long double
hodc $1E dang thap phan hoac dang khoa hoc.
Bang 2.14. Danh siach ma dinh dang nhap
Vi du 2.22.
int c;
c = getchar();

/* Néu ta nhdp vao ky ty A thi A hién thi 1én man hinh,
giatricuacla 65 */

* Ham getch
Ham getch dung dé lay mot ky tu c6 san trong bd dém ban phim.
Néu bd dém rdng ham s& cho phép nhap mot ky tu tir ban phim va tu
két thuc nhdp (nghia la khéng can bam Enter dé két thic nhdp). Him
duogc khai bao trong thu vién conio.h. Gia tri cia ham be‘ing ma
ASCII cua ky ty nhap vao. Ky tu nhdp vao khong hién thi 1én man
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hinh. Hdm getch thuong duoc dung trude khi két thac mot chuong
trinh C hoc trong cac chuong trinh tao mat khau.
Vi du 2.23.

int c;
c = getch();
/* Néu bd dém ban phim khac rdng thi ham lay mét ki tu
trong by dém, nguoc lai ham cho phép nhap mot ky tu
vao tir ban phim. Chang han, nhap vao ky tu A thi A
khong hién thi 1én man hinh, gi4 tri ctia c 1a 65 */

2.7. Khai niém cau lénh

Mot cau Iénh xac dinh mot cong viéc ma chuong trinh phai thuc
hién. M&i cau 1énh dugc két thuc boi ddu chidm phay (;). Trong ngdn
ngtr 1ap trinh C co6 cac loai ciu lénh sau:

- Cau Iénh don;

- Cau 1énh ¢6 céu triic;

- Cau lénh ghép.

» Cdu lénh don

Cau I¢nh don 1a cau 1énh khong chira cac cau 1énh khac. Céc

cau lénh don bao gém: cau lénh géan; cau Iénh goi chuong trinh con,
chfmg han nhu goi ham xuét dir liéu ra man hinh printf, go1 ham
nhap dir li¢u vao tur ban phim scanf,...

= Cau l¢nh c6 ciu tric

Cau lénh ¢ céu tric 1a cau 1énh trong do c6 chua cac cau 1énh
khéc. Cau 1énh c6 ciu tric dugc tao boi cac cu trac 1ap trinh bao gém:
cdu tric r& nhanh, cau tric tuyén chon, ciu trac lp.

= Cau l¢énh ghép (khoi lénh)

Cau Iénh ghép la nhém céac cau Iénh dugc gom vao mot khdi va dat
gitta cap d4u ngodc { }. Khong c6 dau chdm phay sau ngodc dong }.
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2.8. Ciu triic chwong trinh viét bang ngon ngir lip trinh C
Mot chuong trinh viét biang ngdn ngit 1ap trinh C c6 thé bao gdm
cac phan sau:
Phdn I: Cac chi thi tién xtr 1y.
#include

#define

Phan nay hau nhw c6 va thuong dat & dau chwong trinh.
Phan 2: Pinh nghia kiéu dit liéu, bién toan cuc.
Phan nay c6 thé cé hodc khéng.
Phdn 3: Khai bdo nguyén méu ctia cac ham do nguodi lap trinh xay dung.
Phan nay c6 thé cé hodc khéng.
Phan 4: Khai bao va dinh nghia hAm main.
Phan nay bdt buéc phdi cé.
Phdn 5: Pinh nghia cac ham di khai bao nguyén miu trong phan 3.
Phan nay c6 thé c¢é hodc khéng.
Vi du 2.24. Viét chuong trinh hién thi 1én man hinh cau chao
Hello World

#include <stdio.h> /* Thu vien chua cac ham

vao/ra du lieu */

#include <conio.h> /* Thu vien chua cac ham xu ly

man hinh */
int main ()

{

printf ("\nHello World"); /* Hien thi cau chao
Hello World */

getch () ; // Dung man hinh

return 0; // Tra lai gia tri cho ham main
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= Soan thio chwong trinh nguén: Vao man hinh soan thao cia
Dev-C++ va gd vao chuong trinh trén. Viéc soan thao chuong trinh can
tuan theo phong cach 1ap trinh da néu trong Chuong 1 (Muc 1.7).

= Bién dich chwong trinh: Bim t6 hop phim Ctrl + F9 (hoic st
dung chirc nang Execute\Compile).

= Chay chwong trinh: Bam t6 hop phim Ctrl + F10 (hodc str dung
churc nang Execute\Run).

w Luu y: Sau khi soan thao mot chuong trinh C, dé c6 thé bién dich
ta can Iuu lai chuong trinh nguén voi phan mé rong 14 *.C hoic *.CPP.
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BAI THU'C HANH CHUONG 2

* Muc tiéu
Qua bai thyc hanh nguoi hoc can dat duoc:
- Vé kién thirc
+ Niam duoc cach xdy dung, biéu dién thuat todn mot sb bai
toan don gian;

+ Nam dugc ciu triic ciia mot chuong trinh viét bang ngdn
ngtr 1ap trinh C;

+ Théng qua lap trinh hiéu dugc nhitng khai niém co ban cia
ngon ngtt 1ap trinh C;

+ Phan biét duoc 16i cti phap, 16 thuat toan.
- V& ky ning
+ Biét cach xdy dyung thuat todn cliia mot sd bai toan don gian,
str dung ngdn ngr 1ap trinh C dé viét thanh chuong trinh;
+ Trinh bay chuong trinh theo cau tric;

+ Bién dich, chay chuong trinh; stra 16i ct phép, 16i thuat
toadn cua cac chuong trinh nay;

+ St dung duoc mot sé chirc ning co ban trong moi trudng
lam viéc cua Dev-C++ hodc cac IDE khac nhu Turbo
C++, Visual C++, C-Free,...
= Noi dung
Bai 1. Viét chuong trinh in ra man hinh noi dung va hinh thirc nhu sau:
Truong Dai hoc Vinh
Khoa Cong nghe Thong tin

Nganh: Ky su tin hoc Lop: 55K
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Bai 2. M¢ Dev-C++ va go vao chuong trinh sau:

#include <conio.h>
#include <stdio.h>
int main ()
{
int a, b;
printf ("Nhap hai so a, b =");

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

(float)a / b);
getch();

return O;

printf ("\nTong cua %5d va %5d la %5d",
printf ("\nHieu cua %5d va %5d la %5d",
printf ("\nTich cua %5d va %5d la %5d",

printf ("\nThuong cua %5d va %5d la

a, b, a+ b);
a, b, a->b);
a, b, a* b);
$5.2f", a, b,

Yéu cau:

+ Cho biét: s0 bién, tén cac bién, ki€u cua cac bién, tur khoa, cau

1€nh, thu vién co6 trong chuong trinh.
+ Chuong trinh thuc hién cong viéc gi?
+ Bién dich, chay chuong trinh.

Bai 3. Mo Dev-C++ va g6 vao chuong trinh sau:

#include <conio.h>

#include <stdio.h>

int main()

{
float a, b, max;
printf ("Nhap hai so a, b =");
scanf ("%£%f", &a, &b);
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Max =a >b ? a : b;
printf ("\nSo lon nhat cua %5.2f va %5.2f la:
$5.2f", a, b, max);

getch();

return 0O;

Yéu cau:

+ Bién dich chuong trinh, phat hién 161 ¢t phép va stra chiing (néu c6);
+ Chuong trinh thyc hién cong viéc gi?

+ Bién dich va chay chuong trinh.

Bai 4. Mo Dev-C++ va go vao chuong trinh sau:

#include <conio.h>

#include <stdio.h>

int main ()

{
float r, cv, dt;
printf ("Nhap r = ");
scanf ("$f", &r);
cv =M PI * r;
dt = M PI * r * r;
printf ("\nBan kinh = %5.2f", r);
printf ("\nChu vi = %5.2f", cv);
printf ("\nDien tich = %5.2f", dt);
getch();

return O;

Yéu cau:

+ Bién dich, chay chuong trinh. Kiém tra két qua;
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+ Phét hién 161, stra 101;
+ Bién dich va chay lai chuong trinh.
Bai 5. Can cr vao mtrc d§ uu tién cua cac phép toan, tinh gia tri cia
cac biéu thirc sau. Viét chuong trinh kiém tra lai két qua.
a. x

b. y

-10 + 2 * 3 +4 %5 /2

Il
o

P (++t & 4)
= Cau héi ciing ¢
- Néu quy tic dit tén trong ngdn ngit 1ap trinh C.
- Vi sao phai nhé céc tir khoa cia ngoébn ngir 1ap trinh C?
- Trong chuong trinh C, hai bién Delta va DELTA c6 phai 1a mot
khong?
- Trong biéu thirc gan, vé trai c6 thé 1a mot biéu thirc duoc khong?
- Ldi cti phap xay ra & giai doan nao va 16i thuat toan xay ra & giai
doan nao khi lap trinh? Bo bién dich phat hién duoc loai 16i nao?
* Tw hoc
Bai 6. Cho biét két qua ctia doan chwong trinh sau va giai thich tai sao lai
dat két qua d6? Viét chuong trinh hoan chinh va kiém tra lai két
qua.

unsigned char a, b, c;
a = 200;
b

60;
c =a + b;

printf ("\nKet qua c = %d", c);
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Bai 7. Cho hai bién sd nguyén a = 4, b = 6. Cho biét két qua cua a,

Bai 8.

Bai 9.

b, n trong cac phép toan ting, giam sau. Viét chuong trinh
kiém tra lai két qua.

n=a-+b

n=++a + b
n=a+t+t +Db
n=--a+b
n=a-+5D

n=a+b

Gan gia trj bat ky cho hai bién nguyén i, § va cho biét két qua
ctia cac biéu thire sau. Viét chuong trinh dé kiém tra lai két qua.

i > 7 i < 7
i >= i <=7
i == 7 i =7

Gan gia trj bat ky cho hai bién nguyén i, § va cho biét két qua
ctia cac biéu thire sau. Viét chuong trinh dé kiém tra lai két qua.

' '3 i && 3 i1l 3
~1 ~3 is ] il
i~ i <1 i >>1 J << 1
j >> 1

Bai 10. Viét chuong trinh nhip vao tir ban phim hai s6 thuc a, b. Tinh

chu vi va dién tich hinh chit nhat c6 hai canh la a, b va thong
bao 1én man hinh:

Chu vi hinh chu nhat

Dien tich hinh chu nhat



Chuong 3
CAC CAU TRUC PIEU KHIEN

Muc tiéu: Sau khi hoc xong chwong nay nguoi hoc can nam dwoc:

» Cu phap va cach thiec hoat dong cua cac cau lénh co cau

triic if, switch;

> Chuyén déi gifta i f va switch;

» Cu phap va cach thiec hoat dong cua cdc cau lénh for,
while, do while;

> Chuyén doi gifta for, while va do while;

> Cdch sir dung cdc cdu 1énh cé cdu triic long nhau;

> Cdu lénh nhay khéng diéu kién.

Céc tai li¢u tham khao chinh cua chuong bao gém [1,6,7, 8].

Céu trac diéu khién cia mot ngon ngir 1ap trinh chi ra thir tu thuc
hién ctia cac cdu 1énh trong chuong trinh viét bang ngdn ngir d6. Ngon
ngit 1ap trinh C cung cdp cac cau trac didu khién: cdu tric tudn tu, cau
tric r& nhanh, cdu 1énh nhay khong diéu kién, cau tric tuyén chon va
cau tric ldp.
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3.1. Céu tric tuin ty

Ngoén ngir 1ap trinh C quy dinh cac cau I¢nh trong chuong trinh
duogc thuc hién tir trén xudng duwdi va tir trdi sang phdi, trir tradng hop
gap cau lénh ré€ nhanh, cau 1€nh ldp hay cac cau Iénh goto, return,

break, continue, exit.

Cau 1lénh B Cau 1lénh C

3.2. C4u tric ré nhanh

3.2.1. Cau triic ré nhianh dang khuyét: ciu I¢nh if

Cu phap:
if (<Biéu thuc>)
<C&u 1énh>;
So dé hoat dong:

Cau 1lénh

<&

;-

Vi du 3.1. V& luu d0 thuat toan va viét chuong trinh tim s 16n

hon trong hai s6 a, b str dung cau 1énh r& nhanh dang khuyét.
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!

Luu do thudt todn:

Nhap a, b
v
max = a
+
max < b max = b
A4
Thong bao max
v
( Kétthac )
Chwong trinh:
#include <conio.h>
#include <stdio.h>
int main ()
{
int a, b, max;
printf ("\nNhap hai so a, b: ");

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

max = ay
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if (max < Db)
max = b;

printf ("\nSo lon hon trong hai so %5d va %5d la:
$5d", a, b, max);

getch();

return O;

3.2.2. Cu tric ré nhanh dang di: ciu lénh if else

Cu phap:
if (<Biéu thuc>)
<Cau 1lénh 1>;
else
<Cau 1lénh 2>;
So dé hoat dong:

Cau lénh 2 Cau 1lénh 1

Vi du 3.2. V& luu d0 thuat toan va viét chuong trinh tim s 16n
hon trong hai sb a, b st dung cau 1énh r& nhanh dang du.
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Luu do thudt todn:

Nhép a, b

a < b max = Db

max = a

y

Thong bdo max

A 4

( Kétthac )

Chwong trinh:

#include <conio.h>
#include <stdio.h>
int main ()
{
int a, b, max;
printf ("\nNhap hai so a, b: ");

scanf ("%d%d", &a, &b);
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if (a < b)

max = b;
else

max = a;

printf ("\nSo lon hon trong hai so %5d va %5d la:
$5d", a, b, max);

getch();

return O;

Trong chuong trinh c¢6 thé sir dung cic cau 1énh ré nhanh 16ng
nhau dang:

if (<Biéu thuc>)

if (<Biéu thuc>)
<C&u 1énh>;
else
<C&u 1énh>;
else
<Cé&u 1énh>;
hoac dang:
if (<Biéu thuc>) <Cau lénh>;
else if (<Biéu thtc>) <Cau lénh>;
else if (<Biéu thtc>) <Cau lénh>;
else <C&u 1lénh>;

Trong cau 1énh ré& nhanh 16ng nhau, mdi else s& két hop voi if
gan nhat chua két hop v6i else nao. Tuy nhién, néu cu 1énh r& nhanh
dang khuyét 1ong trong cau 1énh r& nhanh dang du thi ta phai sir dung
cau lénh ghép dé tranh su nhap nhang.
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Vi du 3.3.
Trong cdu 1énh sau, else két hop voi i £ bén trong
if (n > 0)
if (a > b)
zZ = ay
else
z = b;
Trong cau lénh sau thi e1se két hop véi i f bén ngoai
if (n > 0)
{
if (a > b)
zZ = ay
}
else
z = b;

Vi du 3.4. V& luu db thuat toan, sau d6 viét chuong trinh giai phuong
trinh dang ax + b = 0.

Luu do thudt todn:

!

Nhap a, b

X = -b / a
v v
Thong bao nghiém Vo6 nghiém V6 sb nghiém
< v 2

A 4

( Kétthac )
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Chwong trinh:

#include <conio.h>

#include <stdio.h>

int

{

main ()

float a, b;
printf ("\nNhap a, b = ");

scanf ("%£%f", &a, &b);

if (a == 0)
if (b == 0)
printf ("\nPhuong trinh vo so nghiem");
else
printf ("\nPhuong trinh vo nghiem") ;
else

printf ("\nPhuong trinh co nghiem x=%5.f",
-b / a);

getch();

return O;

3.3. Céu tric tuyén chon: cu Iénh switch

Cu phap:

switch (<Bidu thuc>)

{

case nl: <Céng viéc 1>; [break;]

case n2: <Cé6ng viéc 2>; [break;]

case nk: <Céng viéc k>; [break;]

[default: <Cbng viéc k + 1>;]
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Trong do:

-Biéu thtc (bt) ¢ gia tri nguyén hoac ky tu.

-Cacni (i = 1, 2, .., k) 1a cac biéu thic hing c6 gia tri
nguyén. Biéu thic hing 13 biéu thirc ma trong d6 cac toan hang déu 1a
cac hang.

- Coéng viéc i (L = 1, 2, .., k) la cac cdu lénh. Cau Iénh

break sau mdi Céng viéc i co thé cé hodc khong, tuy nhién thudong
¢d cau 1énh break dé sau khi thuc hién xong Céng viéc 1 s@ két
thiic cau 1énh switch, néu khong chuong trinh van tiép tuc kiém tra
cac biéu thirc tiép theo cho dén khi gip cdu 1énh break hodc két thac

cau lénh switch.
- Thanh phan default c6 thé c6 hoic khong.

So do hoat dpng: (truong hop c6 default vd cé s dung cdu

lénh break sau moi Céng viéc 1)

4

Céng viéc 1 Coéng viéc 2 Céng viéc k| [Céng viéc k+l
break break break break

' " I "
v

Vi du 3.5. Viét chuong trinh nhap vao sb hiéu thang va nim bat ky

(duong lich). Tinh va thong bao ra man hinh s ngay cua thang va nim
vira nhap.
Quy luét tinh s6 ngay ciia mot thang bat ky:
-Cacthang 1, 3, 5,7, 8, 10, 12 c6 31 ngay;
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- Cac thang 4, 6, 9, 11 c6 30 ngay;
- Thang 2:

+ Néu nim d6 chia hét cho 4 thi c6 29 ngay (trir nhiing
nam chia hét cho 100 nhung khong chia hét cho 400).

+ Nguoc lai ¢6 28 ngay. Nhitng nim chia hét 100 nhung
khong chia hét cho 400, chfmg han nhu nam 1700, 1800,
1900, 2100 c6 28 ngay.

Luu do thudt todn:

t =1,3,5
7,8,10,12

A4

( Két thic )
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Trong do:

diéu kién = (n mod 4 <>0) hodc ((n mod 100 = 0) va (n mod 400 <> 0))

Chuwong trinh:

#include <conio.h>

#include <stdio.h>

int main ()

{

int n,

printf ("\nNhap thang:
scanf ("%d",
printf ("\nNhap nam:
scanf ("%d",

(t)

switch

{
case
case
case
case
case
case
case
case
case
case
case

case

t,

N b 0 oo b P R 0 J O W Kk
o .o .o .o N O e .o .o .o .

sny,

")
&t);
")

&n) ;
sn = 31; break;
sn = 30; break;
if ((n%4!=0) ]| (n%100==0) && (n%400!=0))
sn = 28;
else
sn = 29;

break;
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default: sn = 0;
}
if (sn != 0)
printf ("\nThang %5d cua nam %5d co %5d ngay",
t, n, sn);
else
printf ("\nNhap sai thang!");
getch();

3.4. Nhin va ciu 1énh nhay dén nhin goto
Cu phap tao nhan:
<Tén nhan>: <Cac céau lénh>;
Céu lénh nhdy dén nhin:
goto <Té&n nhén>;

Vi du 3.6. Cach tao nhan va st dung nhan.

tiep: printf ("Nhap so a = ");
scanf ("%d", &a);

if (a < 0)
goto tiep;

= Luuy:

- Cau Iénh goto va nhin trong tng phai ndm trong ciing mot ham.

- Khong cho phép diung ciu 1énh goto dé nhay tir ngoai vao
trong mot khdi 1énh nhung duoc phép nhay tir trong mot khoi
1énh ra ngoai.

- Khong nén sir dung nhiéu cdu lénh goto trong chwong trinh vi
day 13 cau 1énh nhay khong diéu kién nén khé kiém soat va dé
gy roi chuong trinh.
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Vi du 3.7. Viét chuong trinh nhip vao mdt sé nguyén dwong tir

ban phim. Néu nhédp s6 am hodac s6 0 thi moi nhép lai.

{

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

int main ()

int n;
nhap: printf ("Nhap n = ");
scanf ("%d", é&n);
if (n <= 0)
goto nhap;

printf ("\nSo nguyen duong vua nhap la: %5d", n);

getch();

return O;

3.5. Céu truc lip

3.5.1. Cau I¢énh lap for

Cu phap:

for (<Biédu thuic 1>; <Bidu thuc 2>; <Bidu thic 3>)

<C&au l1lénh>; //Thancau Iénh for

Trong do:

- Bidu thac 1: Dung dé khoi tao gia tri ban dau cho cac bién
diéu khién (14 bién ma gi tri ciia né quyét dinh dén viéc cau 1énh

lap tiép tuc lap hay dung lai).

- Biédu thuc 2: Dung dé kiém tra diéu kién két thiic cau 1énh for.

- Bidu thac 3: Dung dé thay di gid tri cho cac bién diéu khién.
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So dé hoat dong:

l

Biéu thuc 1

A 4

Biéu thtc 2

Bié&u thuc 3

= Luuy:
- Bat ky biéu thirc ndo trong ba biéu thirc trén déu co thé ving mit
nhung phai gitt ddu chdm phay.
Chdng han: Dé hién thi 1én man hinh 5 ciu chao "Hello" ta sir
dung cau lénh for day du sau:
for(i = 1; i <= 5; i++)
printf ("\nHello");
Tuy nhién, c6 thé thay cdu 1énh for trén bang cau lénh for ving
mat Biéu thtuc 1 nhu sau:
int 1 = 1;
for(; 1 <= 5; i++)

printf ("\nHello");
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- KhiBidu thac 2 ving mit thind ludn c6 gia tri bang 1. Trong
truong hop nay viéc két thuc cau 1énh phai nhd vao mot trong

cac cau Iénh break, goto, return trong than cau I¢nh.

Chang han:
int 1 = 1;
for(; ; i++)

{
printf ("\nHello");

if (1 >= 5) break;
}

- Bién di€u khién c6 thé co ki€u ky tu, s nguyén hoac so6 thuc.

Chang han:

for(i = 1.5; 1 < 10.5; i++)
printf ("\nHello");
- Bién diéu khién c6 thé thay ddi (tang, giam) boi mot gia tri tiy .
Chang han:

for(i = 1; 1 < 10; 1 = 1 + 3)

printf ("\nHello");

- Néu céu lénh for c6 than don gian cé thé két hop than vao
Bidu thuc 3 dé tao cdu lénh for rdng. Lac nay phai co du
chdm phay ngay sau cdu lénh for.

Chang han:

for(i = 1; i < 5; s +=1i, 1i++);

Vi du 3.8. Sir dung cdu 1énh for tinh tong s

=1+ 2+ ..+ n,
v6i1 n nguyén duong dugc nhap vao tur ban phim.
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Luu do thudt todn:

( Bit dAu )

v

Nhap n

A 4

Thong béo s

—, A 4

( Két thic )

Chwong trinh:

// Cach 1: Su dung cau lenh for day du
#include <stdio.h>
#include <conio.h>
int main ()
{
int i, n, s = 0;

printf ("\nNhap n = ");

scanf ("%d", &n);
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for(i = 1; i <= n; i++) // Cau lenh for day du

s += i; // Hay s = s + 1;
printf ("\nTong s = %5d", s);
getch();

return O;

// Cach 2: Su dung cau lenh for rong
#include <stdio.h>

#include <conio.h>

int main ()

{

int i, n, s = 0;

~
~

printf ("\nNhap n
scanf ("%d", &n);
for(i =1; i <=n; s += i, i++); // Cau lenh for

printf ("\nTong s = %5d", s);

getch();

return O;

rong

// Cach 3: Su dung cau lenh for vang mat mot bieu thuc

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

{
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int i,

n, s = 0;

printf ("\nNhap n = ");

scanf ("%d", &n);

i <= n; 1i+4+) /* Cau lenh for vang mat

bieu thuc 1 */

s += 1i;

printf ("\nTong s = %5d", s);

int main ()

{

int i,

return

getch();
return 0;
}
// Cach 4: Su dung cau lenh for vang mat hai bieu thuc

#include <stdio.h>

#include <conio.h>

n, s = 0;

printf ("\nNhap n = ");

scanf ("%d", &n);

i <= n;) /* Cau lenh for wvang mat bieu

thuc 1 va bieu thuc 3 */

s += i++;
printf ("\nTong s = %5d", s);
getch();

0;




Chuong 3. Cac clu tric diéu khién|83

/* Cach 5:
bieu thuc */

Su dung cau lenh for

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

int i, n, s = 0;
printf ("\nNhap n = ");

scanf ("%d", &n);

s += i++;

if (1 > n)
break;

}

printf ("\nTong s = %5d", s);

getch();

return 0;

vang mat ca ba

// Cau lenh for vang mat ca ba bieu thuc

3.5.2. Cau I¢énh lip while
Cu phap:
while (<Biéu thiic>)

<C&u 1énh>;

// Than cau Iénh while




84|Ng6n ngt lédp trinh C

So dé hoat dong:

Bié&u thuc

Cau 1lénh

v

Vi du 3.9. Viét chuong trinh tinh tongs = 2 + 4 + .. + 2nsu

dung cau lénh while.

#include <stdio.h>
#include <conio.h>
int main ()
{
int i, n, s = 0;
printf ("\nNhap n = ");
scanf ("%d", &n);
i =1;
while (i <= n)
S += 2 * i++;
printf ("\nTong s = %5d", s);
getch();

return O;
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3.5.3. Cau I¢nh l3p do while
Cu phap:
do
{
< Cau lénh>; //Thancaulénhdo while
}
while (<Biéu thuc>);

= Luwu y: Than cta cau 1énh do while ludn ludn phai dat gitra
cap ngoac { } ké ca khi than chi c6 mot cau 1énh don.

So dé hoat dong:

Cau 1lénh

Vi du 3.10. Viét chuong trinh tinh tong s = 1 + 3 + .. + (2n - 1)

st dung cau Iénh do while.

#include <stdio.h>

#include <conio.h>

int main ()
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int i, n, s = 0;
printf ("\nNhap n = ");
scanf ("%d", &n);

i =1;

s += 2 * i - 1;
i++;
}
while (i <= n);
printf ("\nTong s = %5d", s);
getch();

return O;

3.6. Cau lénh break va continue

* Cau lénh break

Céu Iénh break dugc str dung dé két thiic cac cau 1énh c6 cau truc

nhu switch, for, while, do while ma khong quan tim dén diéu

kién két thiic cua ching.

Vi du 3.11. Viét chuong trinh nhap vao tir ban phim sd nguyén

duong n (n >2). Kiém tra xem n ¢ phai 1a sé nguyén t6 hay khong?

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

int main ()
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int i, kt =1, n, s = 0;
nhap: printf ("Nhap so nguyen duong n = ");
scanf ("%d", é&n);
if (n <= 1)

goto nhap;

for(i = 2; 1 <= sqgrt(n); i++)

if (n $ 1 == 0)
{
kt = 0;
break;
}
if (kt == 1)

printf ("$5d la so nguyen to", n);
else
printf ("$5d khong phai la so nguyen to", n);
getch();

return O;

* Cau lénh continue

Trong than céc cau I¢nh ldp for, while, do while cé thé dung
cdu lénh continue dé chuyén dén dau vong lip ma bo qua tat ca cac
cau I¢nh trong than cau 1énh 13p nhung sau continue.

Vi du 3.12. Nhép vao tir ban phim n s6 nguyén, tinh va thong bao

ra man hinh tong cua nhiing s6 nguyén duong trong n s vira nhap.
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#include <conio.h>
#include <stdio.h>
#define n 10
int main ()
{
int a, i, s = 0;
for(i = 1; i <= n; i++)

{

printf ("\nNhap mot so nguyen duong:

scanf ("%d", &a);

if (a <= 0)

continue;
s += a;
}
printf ("\nTong = $%5d", s);

getch();
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BAI THU'C HANH CHUONG 3

* Muc tiéu
Qua bai thyc hanh nguo1i hoc can dat duoc:
- Vé kién thirc
+ Nim dugc y nghia, cach thirc hoat dong cta cac cau Iénh cé
cAutric if, switch, for, while, do while, goto;
+ Cach st dung céc ciu 1énh c6 ciu triic 1ong nhau.
- V& ky ning
+ Xéc dinh cac cau 1énh c6 cau trac sit dung phu hop cho
ting bai toan;
+ Chuyén di cach dung ciu 1énh 1 £ va cdu lénh switch;
+ Chuyén doi cach dung cac cdu Iénh for, while, do while.
= Noi dung

Bai 1. Viét chuong trinh nhap vao s6 nguyén a. Néu a > 0 thi thong

bdo Ién man hinh "a 1la so khong am".

Yéu cau:
+ Xéac dinh cau 1énh c6 ciu tric can sit dung;
+ V& luu d6 thuat todn;
+ Viét chuong trinh.

Bai 2. Viét chuong trinh nhip vao ba sb nguyén a, b va c tir ban
phim. Tim va thong bao 1én man hinh s6 16n nhat trong ba s6
vira nhap.

Yéu cau:
a. Str dung cdu 1énh if dang khuyét.

+ SO bi€n can su dung, y nghia cac bién, ki€u cac bién;
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+ V& luu d6 thuat todn;
+ Viét chuong trinh.
b. Swrdung cdu lénh 1 £ dang du.
+ Sb bién can str dung, ¥ nghia cac bién, kiéu cac bién;
+ V& luu d6 thuat todn;
+ Viét chuong trinh.

Bai 3. Viét chuong trinh tinh tong s = 1? + 22 + .. + n% vdin
nguyén duong dugc nhap vao tir ban phim.

Yéu cau:

a. Swdung cdu lénh for
+ Xac dinh s bién, ¥ nghia cac bién, kiéu cac bién;
+ V& luu d6 thuat toan;
+ Viét chuong trinh.

b. Swr dung cdu lénh while
+ Xac dinh s bién, ¥ nghia cac bién, kiéu cac bién;
+ V& luu d6 thuat toan;
+ Viét chuong trinh.

c. Swdung cdu lénh do while
+ Xac dinh s bién, ¥ nghia cac bién, kiéu cac bién;
+ V& luu d6 thuat toan;
+ Viét chuong trinh.

Bai 4. Viét chuong trinh nhap vao mot sé nguyén n, néun <1 hodcn >9
thi moi nhap lai. Thong bao 1én man hinh sb d6 chin hay 1¢ (sir
dung cau lénh switch).



Chuong 3. Cac cdu truc diéu khién|91

Yéu cau:
+ Xac dinh biéu thirc sau switch, cic hing n:, cong viéc
tuong ng v&i cac hang n;;
+ V& luu d6 thuat todn;
+ Viét chuong trinh.

Bai 5. Viét chuong trinh tinh tong s = 1! + 2! + 3! + .. + n!,
vo1 02 @£ 10 duoc nhap vao tir ban phim (sir dung cau 1énh
while).

Yéu cau:
+ Xac dinh sb bién, y nghia cac bién, kiéu cac bién;
+ V& luu d6 thuat todn;
+ Viét chuong trinh.
= Ciu héi ciing cd
- Biéu thic ngay sau tir khéa if, switch c6 nhat thiét phai dat
trong cap ngoac () khong?
- Than cua ciu 1énh for c6 thé 1a mot cau 1énh while khong?
- Than clia cau 1énh do while néu chi c6 mot cau 1énh c6 can dit
gitra cap ngodc { } khong?
- Moi cdu 1énh for déu c6 thé chuyén thanh ciu lénh while hay
do while vanguoc lai dung hay sai?
- Co6 xay ra truong hop cac cau I¢nh trong than cua cau Iénh
while, do while khong dugc thyc hién 14n nao khong?
* Tu hoc
Bai 6. Viét chuong trinh nhap vao tir ban phim s6 nguyén n, néun < 1
hodc n > 100 thi moi nhép lai, nguoc lai st dung vong lap
fortinhtongs = n + (n + 1) + .. + 100.


sonct
Highlight
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Bai 7.

Bai 8.

Bai 9.

Bai 10.

Bai 11.

Viét chuong trinh tinh tong s = 1/100 + 1/99 + ... + 1/n,
vo1 1 <n <100 dugc nhdp vao tur ban phim (st dung cau 1€nh
do while).

Viét chuong trinh giai phuong trinh ax® + bx + c¢ = 0, v4i cc
hé s6 a, b, c nhap vao tir ban phim.
Mot nguoi giri tiét kiém véi sb tién ban dau 13 a, |EiSUAH B2
trén mot nam. Tinh tong tién gdc va 1di ma ngudi d6 co dugc
sau n nam guri tiét kiém (n nguyén, n > 1).
Viét chuong trinh nhap vao tir ban phim sé nguyén n, néun < 1
hodc n > 100 thi mo1 nhép lai, nguoc lai st dung vong lap tinh
tongdanddus = 1 - 1/2 + 1/3 - .. + (-1)""'/n.
Viét chuong trinh nhdp vao s6 thuc a > 1.5, tim sb nguyén
duong n sao chobiéuthitca - (1 + 1/2 + .. + 1/n) cb
gi4 tri dwong nhé nhat.
Goiy: -Khéitaon = 1.
-Strdung bién s déluutong1 + 1/2 + .. + 1/n,
kiém tra gia tri biéu thirc a - s, néu gia tri nay
duong thi tiép tuc ting n 1én mot don vi va quay lai
kiém tra gia tria - s.


sonct
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lai suat b%/1 nam
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lai suat b (phan tram/nam)


Chuong 4
CON TRO VA MANG

Muc tiéu: Sau khi hoc xong chwong ndy nguwoi hoc can nam dwoc:
> Y nghia, cdch khai bdo va sir dung bién con tro;
> Y nghia, cich khai bdo va sir dung dir liéu kiéu mdang mét
chiéu, mdang hai chiéu, xdu ky tu;
> Cdp phat ddng cho mang mét chiéu, mang hai chiéu;
> M0t $6 ky thudt xir Iy mdng, xir Iy xdu ky tu.

Céc tai li¢u tham khao chinh cua chuong bao gém [1,3,4,7,8].

4.1. Dir li¢u kiéu con tré
4.1.1. Khai niém

Céc bién da duoc gidi thiéu va sir dung & cac chuong trude déu 1a cac
bién c6 kich thudc va kiéu dir liéu xac dinh. Khi khai bio, may s& cap phat
ving nhé cho bién ma khong quan tam dén viéc viing nhé nay c6 st dung
hét hay khong. Hon nita, cac bién dang ndy s& chiém giit b nhé trong sudt
thoi gian thuc thi doan chuong trinh ma chiing c6 hi¢u luc. Do d6, khi st
dung bién dang nay ta c6 thé gip cac kho khin sau:

- C6 thé gay lang phi bd nhd khi cip phét nhidu ma str dung khong
hét bd nhd da cap phat;

- Khi cép phat thiéu, chuong trinh thuc thi s& bi 16i.
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D¢ tranh nhitng han ché trén, ngdn ngir 1ap trinh C cung cap mot
loai bién dac bi¢t 1a bién con tro dung dé chura dia chi. Pac di€m cua
bién con tro:

- Kich thuéc cta bién con tro khong phu thudc vao kiéu dir liéu
ma ludn co kich thude ¢b dinh 13 hai byte;
- Khi can sir dung thi mdi cdp phat bd nhé cho bién con tré quan
ly;
- Cap phat bo nhd vira du dé sir dung;
- Khi khong can str dung bd nhd da duoc cdp cho con tré quan 1y
thi c6 thé giai phong dé tiét kiém bo nho.
4.1.2. Cach khai b4o bién con tré
Ci phdap: <Kiéu> *<Tén bién tro>;
Trong dé: Kiéu co thé 1a cac kiéu dir liéu co ban, ciling c6 thé 1a cac
kiéu dir liéu do ngudi 1ap trinh dinh nghia (dwoc trinh bay ¢ Chirong 6).
Nhu vy, c6 bao nhiéu kiéu dit liéu thi c6 bay nhiéu kiéu con tro.

Vidud4.l. int *x; // Khai bao con tré x c6 kiéu int
float *y; //Khaibdo contrd y co kiéu float
4.1.3. Phép toan *

Phép toan * 1a phép toan mot ngdi cho phép iy ndi dung cua
viing nhé ma bién con tré dang chira dia chi.

4.1.4. Cac phép toan doi véi bién con tré
Céc phép toan lién quan dén con trd va dia chi bao gdm:
Phép gan;
Phép tang giam dia chi;
Phép truy cap bd nhd;
Phép so sanh;

Phép trur hai con trd.
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a. Phép gan
* Gan dia chi cia mt bién cho bién con tré

Co thé gan dia chi ctia mot bién cho mot bién con tré cung kiéu.

Cu phap: <Tén bién trdé> = &<Tén bién>;
Vi du 4.2. int *x, a;

float *y, b;
Khi do, cac phép gén sau la dung:

X = &a; y = &b; /* Ta cb thé nodi con trdé x tré toi
vung nhé a, con trd y tro téi vung
nhé b */

Céc phép gan sau la sai:

X =a; y=Db; x = ¢&b; yv = &a;

Gia st dia chi vung nhé a 1a 2000, dia chi ving nhé b 1a 2004, khi
do6 hinh anh con tro x trd téi vung nhd a va con trd y trd toi vung nhé

b thé hién trong bd nhé nhu sau:
a b

2000 2004
2000 2004
X y

Vé mit hinh thirc, c6 thé biéu dién hinh anh con tro x tro t6i ving

nhd a va contro y tro tdi vung nhé b nhu sau:

a b

e
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Mudn gan cho bién con tro dia chi khac kiéu thi phai sir dung phép
ép kiéu.

Cii phdap: (<Kiéu>*) (<bia chi>)

Trong Vi du 4.2, cac phép gan sau 1a hop I¢:

X = (int*) (&b); y = (float*) (&a):;

= Gan mdt bién con tré cho mét bién con tré

C6 thé gan mot bién con tro cho mdt bién con trd cung kiéu.

Cli phdp: <Bién con trd 1> = <Bién con trd 2>;

Vidu4.3. int *x, *y, a;

X = &a; // Gan dia chi bién a cho con tré x

y = X; /* Gan dia chi dang chtra trong con tro x

cho contré y */
w Luu y: C6 thé gan gia tri NULL cho mdt bién con tro.
Chang han: int *x;
x = NULL;

Mubn gan cho bién con tré mot bién con tré khac kiéu thi phai sir
dung phép ép kiéu.

Cu phap: (<Kiéu>*) (<Tén bién tro>)
Chang han: int *x;
float *y;
Phép gén sau 1a hop 1¢€: y = (float*)x;

= Gan gia tri cho viing nhé ma bién con tré dang tré

Cu phap: *<Tén bién tré> = <Gia tri>;
Vi du 4.4. int *x, a;
x = &ay

*x = 10;
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Nhu vay, bién con tro x dang chura dia chi bién a, khi gan *x = 10

nghialaa = 10.

Vi du 4.5. Chuong trinh sau hién thi gi4 tri ciia mot bién kiéu s6

nguyén, dia chi ciia ndé dugc luu trong mot bién con trd va dia chi ctia

bién con tro.

{

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

int main ()

int *ptr, var = 500;
ptr = &var; //Cho con tro ptr chua dia chi bien var

printf ("\nGia tri bien wvar duoc luu tai dia

chi:%u", &var);

printf ("\nGia tri %d duoc luu tai dia chi: %u",
*ptr, ptr);

printf ("\nDia chi cua bien con tro ptr: %u", &ptr);
getch();

return O;

= Luuy:

- Khi hién thi dia chi cia mot bién ta sir dung ma dinh dang %u vi
no61 chung tat ca cac bién con tré déu duoc luu trit trong 2 byte
(unsigned int) hodc dung $p dé hién thi dia chi offset;

- ptr 12 bién nén nd ciing c6 thé sir dung phép toan & dé lay dia
chi chira no;

- Két qua hai cau 1énh sau 13 twong duong:

printf ("\nGia tri cua bien var la: %d", var);

printf ("\nGia tri cua bien var la: %d", *(&var)):;
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b. Phép truy nhdp by nho
Khi con tro tro té1 mot vung nhé nao do thi vung nhéd do con trd
chiém gitr c6 s6 byte bing sd byte cta kiéu cua con tro.
Chdng han: Con tré £loat chiém giit 4 byte, con trd int chiém
gilr 2 byte, con trd char chiém gitt 1 byte,...
Vi du 4.6.
Gi4 str ta co cac khai bao:
float *pf;
int *pi;
char *pc;
Khi do:
- Néu pf tré t6i byte thr 100 thi *pf chiém giir ving nhd 4
byte lién tiép tir byte 100 dén 103.
- Néu pi tré t6i byte thir 100 thi *pi chiém giit ving nhd 2
byte lién tiép tir byte 100 dén 101.
- Néu pc tré t6i byte thir 100 thi *pc chiém giit ving nhé 1
byte chinh la byte 100.
c. Phép tang giam dia chi
Ta c6 thé cong, trir mot con tré véi mot sd nguyén n, két qua tra vé
1a dia chi ving nhé cach ving nhé hién tai n phan tir (mdi phan tir
chiém viing nhé bang s6 byte cua kiéu cua con trd). Cac phép todn ++, —-
cling c6 thé st dung cho bién con tro.

Vi du 4.7.
int *x, a;
X = &a; // Gan dia chibién a cho con tro x

X = x + 1; // Hay x++;
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Khi nay con tro x s€ tro to1 viing nhd ngay sau vung nh¢ a. Vung nho
nay c6 dia chi hon dia chi ving nhé a 14 2 (vi sb byte cta kiéu int 14 2).

Vi du 4.8. Chuong trinh sau minh hoa cac phép toan tdng, gidm
dia chi.

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

{

int *m, n = 5;
m = &n;
printf ("\nDia chi cua bien n = %u", &n);

printf ("\nDia chi cua bien n thong qua con
trom la: %u", m);

m=m + 2;

printf ("\nDia chi vung nho con tro m tro toi

sau phep gan m = m + 2 la: %u", m);
m--;

printf ("\nDia chi vung nho con tro m tro toi

sau khi thuc hien m-- la: %u", m);
getch();

return O;

Két qua chay chwong trinh:

Dia chi cua bien n = 65524

Dia chi cua bien n thong qua con tro m la: 65524
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Dia chi vung nho do con tro m tro toi sau phép gan m =
m + 2 la: 65528

Dia chi vung nho do con tro m tro toi sau khi thuc
hien m-- la: 65526

Nhin vao két qua chay chuong trinh ta thdy: Luc dau m tré t6i ving
nhoé c6 dia chi 65524, sau khi thyc hiénm = m + 2 con tré m trd to1
ving nhé ¢6 dia chi 65528, ving nhé ndy cach ving nhd ban dau 4
byte (2 phan tir int). Sau khi thuc hién m-- con tré m trd t&i viing nhé
c6 dia chi 65526, vung nhd nay cach vung nhd trudce khi thuc hién m--
142 byte (1 phan tir int).

d. Phép so sanh

Ta c6 thé st dung céc phép toan so sanh >, >=, <, <=, ==, I=
dbi voi hai con tro cung kiéu.

Gia su ta c6 hai con tro cung kiéu p va q, khi do:
> g néudia chip trd t6i cao hon dia chi g tro toi.
>= g néu dia chi p tro téi cao hon hodc béng dia chi g tro toi.
< q néu dia chip tro t6i thap hon dia chi q tro téi.
<= g néu dia chi p tro t6i thap hon hodc bang dia chi q tro téi.

== g néu dia chi p tr6 t6i ciing 14 dia chi g tro toi.

o ' ' T T 'O

=g néu dia chi p tré to1 khac dia chi g tré toi.
Vi du 4.9. int *p, *q, x;

p = &xy

qa=p+ 1;

fev R

Ta ¢o: Gia tri cia biéu thicp > g |1

fev R

Gia tri cta biéu thicp >= g 1

fev R

Gia tri cua biéu thl'ICp <q 1

o~

Gia tri cta biéu thic p g 1

o~

Gia tri cua biéu thl'ICp == g 1

R O B P O O

o~

Gi4 tri ctia biéu thucp '= q 1
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e. Phép trir hai con tro

Ta c6 thé thuc hién phép trir hai con tré cung kiéu. Két qua cua
phép trir 1 mot sb nguyén, tri tuyét ddi cuia sé nguyén nay chi sd phan t
gitra hai vung nhd ma hai con tré dang tré.

Vi du 4.10. int *p,*q, x;
p = &xy
q=p* 4

Két qua g - p bang 4, chinh 1a sd phan tir twong Gng giita p va q.
M&i phan tir chiém ving nhé 2 byte (bang s6 byte ciia kiéu int).
4.1.5. Con tré kiéu void

Khai bao: void *<Tén bién tro>;

Con tré void la con tré dic biét, khong kiéu, c6 thé gan cho no bt
ctr dia chi thudc kiéu nao.

Vi du 4.11.

void *p;
int x;
float vy;

p = &x; // Caulénh nay hop I¢

P &y;  // Cau lénh nay cling hop 1€

= Luuy:

- Cac phép toan tang gidm dia chi, so sanh va truy cap by nhd
khong dung duogc trén con tré void;

- Khi gan con tré void cho mdt con tré kiéu khac void ta phai
str dung phép ép kiéu dé ép con trd void thanh kiéu con tré can gan.

Chang han: void *p;

int *x;

X = (int*)p;
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4.1.6. Cap phat viing nhé cho con trd quén ly
Dé cip phat ving nhd cho con tré quan 1y ta sir dung cac ham
malloc hodc calloc. Cac ham nay dugc khai bdo trong thu vién
stdlib.h.
Cu phap:
void* malloc (size) /* Cap phat ving nhé co
kich thuoc 1a size */
void* calloc (nitems, size)ﬁkCépphétVﬁngnhécé]dch
thudc nitems*size */
= Luu y: Khi st dung cdc ham nay ta phai ép kiéu vi nguyén mau
ctia cac ham tra vé con trd void.
Vi du 4.12.
int *p, g;
// Cap phat ving nhé 2 byte ¢ thé luu 1 sd nguyén int
p = (int*)malloc(sizeof (int));
// Cp phat ving nhé 10 byte (=5 * 2) c6 thé Iuu 5 s6 nguyén int
g = (int*)malloc (5 * sizeof (int))
Tuy nhién, ta ciing c6 thé sir dung him malloc cap phat ving nhd 10
byte dé c6 thé Iuu 5 s6 nguyén int nhu sau:
g = (int*)calloc (5, sizeof (int));
// sizeof (<Ki&u>) cho sb byte clua Kiéu

Hinh anh viing nhé sau khi cip phat cho con tré p va q
2byte

-
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4.1.7. Cap phat lai viing nhé da cip cho con tré quan ly

Trong qua trinh st dung bién con tro, néu ta can cdp phat thém
ving nhd c6 kich thude 16n hon ving nhd da cap phat, ta st dung ham
realloc thudc thu vién stdlib.h.

Cu phap: void *realloc (*block, size)

Y nghia :

- Cap phat lai mot viing nhé cho con tré block quan 1y, viing nhé
nay c6 kich thuéc méi 1a size, khi cap phat lai thi ni dung
ving nhd trude d6 van ton tai. Noi dung ciia ving nhé trude dé
duoc sao chép sang vung nhd mai.

- Két qua tra vé ciia ham la dia chi dau tién cia ving nhé moi.
Dia chi nay c6 thé khac véi dia chi khi cap phat ban dau.

4.1.8. Giai phéng viing nhé da cip cho con tré quan ly

Khi khong con str dung viing nhé di cap phat cho con tré quan 1y
ta nén giai phong viing nhé nay dé cé thé sir dung vao viéc khac bang
cach sir dung ham free thudc thu vién stdlib.h.

Cu phap: void *free (void *block)
Vi du 4.13. int *p;
p = (int*)calloc (5, sizeof (int));

// Giai phéng ving nhé da cap cho con trd p
free(p);

Vi du 4.14. Chuong trinh sau cdp phat viing nhé cho con tré quan
ly gdm n phan tir, nhip gia tri cho cac phan tir. Hién thi 1én man hinh
gia tri cac phan tir theo thir tu xudi, ngugc. Sau do, giai phong ving
nhé da cp cho con tro.

#include <conio.h>

#include <stdio.h>
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#include <stdlib.h>

#define n 5

int i, *p;

p = (int*)calloc(n, sizeof(int));

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

printf ("Nhap mot so nguyen

scanf ("%d", p);
ptt+;
}
printf ("\nDanh sach in xuoi:
p=p - n
for(i = 0; i < n; i++)
{
printf ("%5d", *p);
ptt+;
}
printf ("\nDanh sach in nguoc:
L=
for(i = 0; i < n; i++)
{
printf ("$5d", *p);

")-
4

")-
4

/* Cap phat
vung nho
cho con
tro p */

")-
4
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free (p); /* Giai phong vung nho da cap cho
con tro p */

getch();

return 0;

Chuong trinh duoc thé hién nhir sau:

Kﬁ&qudcdulénhp = (int*)calloc(n, sizeof(int));
0 1 2 3 4

b
Sau khi nhap dir li¢u
0 1 2 3 4
b

Cho con tro p tro toi phd‘n tir dau tién bcing lénhp = p - n;
0 1 2 3 4

P

Sau khi in xuoi

P

Cho con tré p tré t6i phan tir cudi cing




106|Ng6n ngt lédp trinh C

P

Sau khi in nguoc danh sach
0 1 2 3 4

P

Cho con tré p tré t6i phan tir dau tién
0 1 2 3 4

"'/‘.““""

P

4.2. Con tré da cap
Nhu ta da biét con tré la mot loai bién ma gia tri ctia nd 1a mdt dia chi.
Nhung vi ban than con tro cling 1a mot bién nhd nén con trd cling co6 dia

chi ciia minh va ta hoan toan c6 thé lay dia chi d6 bang phép toan .

Vi dy 4.15.

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

int *x, y = 10;

x = &y;
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printf ("\nDia chi cap 1 %p", x);
printf ("\nDia chi cap 2 %p", &x);
getch();

return O;

= Lwu y: Trong vi du trén, dia chi dang luu gilr trong x dugc goi
la dia chi cép 1, con &x dugc goi la dia chi cép 2. Vi dia chi cép 2 cling
14 mot dia chi nén ching ta hoan toan co6 thé khai bdo mot bién dé chira
dia chi cip 2 nay, bién d6 duoc goi 1a con trod cap 2.

Cu phap: <Kiéu>  **<Bién tro>;

Phép toan ** duogc dung dé khai bao con tré cdp hai. Phép toan nay
c6 thé ap dung cho tét ca cac kiéu dir liéu co ban hay kiéu cau tric. Nhu
vay, vé nguyén tic ta hoan toan c6 thé c6 cic bién con tré cipn (n > 2)
nhung nhitng con tro nhu vay rat it sir dung nén khong duoc gidi thiéu
trong gido trinh nay.

4.3. Dir li¢u kiéu mang
4.3.1. Khai niém mang

Mang 1a mot tap hop cac phan tir lién tiép nhau co cing kiéu duoc
g0i 1a kiéu phan tir. Kiéu phan tir c¢6 thé 1 cac kiéu dir liéu co ban, co
thé 1a kiéu ty dinh nghia nhu kiéu c4u tric, tham chi kiéu phan tir c6 thé
13 kiéu mang. Dir liéu kiéu mang s& hd trg cho viéc 1ap trinh thuan loi
hon ddi v6i nhiéu bai toan.

Chang han, mubn viét chuong trinh dé tinh tong ciia n sb nguyén
ta c6 thé khai bao n bién kiéu sd nguyén dé luu cac gia tri d6. Gia str,
véin = 10 ta co thé khai bao 10 bién kiéu s6 nguyén dé luu gi tri,
tuy nhién v6i n 16n thi viéc khai bao s6 bién 16n nhu vay 1a kho chip
nhan dugc. Trong truong hop niy viée sir dung dit liéu kiéu mang sé rat
thuan lo1.
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4.3.2. Mang mét chiéu

La mot cdu trac dit liéu thuan tién cho viéc luu trit dit liéu dang
vecto sd trong toan hoc.

= Khai bao mang véi so6 phén tir xac dinh

Cu phap: <Kiéu>  <Tén mang>[<S&6 phan tu>];

Trong do:

- Kidu: Lakiéu clia cac phan tir ciia mang;

- Tén mang: Puogc dit theo quy tic dit tén cua ngdn ngit lap

trinh C;

- 56 phan tu: La mdt sb nguyén dwong cho biét s6 phan tir ciia

mang.

Vi du 4.16.

int  a[10]; /* Khaib4o bién mang a gdm 10 phan tir kiéu

s6 nguyén */

May sé& cip phat cho mang a 10 phan tr lién tiép nhau, mdi phan
ttr chiém 2 byte (bang sd byte cta kiéu int). Chi sd cac phan tir ciia
mang duoc tinh tir 0 dén 9. Gia sir dia chi ctia phan tir dau tién 14 2000,
ta co hinh anh mang a trong b nhé nhu sau:

Hinh d4nh mang a trong b§ nhé
0 1 2 3 4 5 6 7 8 9

2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Vira khai bdo mdng véi s6 phan tir xdc dinh viva gdn gid tri khoi
tao cho mang

Cu phap:

<Kiéu> <Tén mang>[<S6 phdn tu>] = {<Cac gid tri>};

Trong dé: Cac gia tri néu cd nhiéu hon mot gia tri thi dugc
viét cach nhau boi ddu phay.
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Néu s6 phan tir gan sin nhiéu hon s6 phan tir ciia mang thi ngon
ngir 1ap trinh C khong bao 161 nhung s& bé qua cac phan tir thira. Nguoc
lai, néu s6 phan tir khoi tao it hon sd phan tir cia mang thi cac phan tir
con lai s& duoc ngdm dinh gan gia tri bang 0.

Vi du 4.17.

intf[10] = {10, 20, 30, 40, 50};

Khi nay cac gia tri khoi tgo duoc dat vao cac phdn tw, bat dau tir

phan tir thir 0.

Hinh dnh mang a trong b§ nhé

0 1 2 3 4 5 6 7 8 9
10 | 20 | 30 | 40 | 50 0 0 0 0 0

= Khai bao mang véi so6 phan tir khong xac dinh
Ct phap: <Kiéu> <Tén mang>[];
@ Luu y: Cach khai bao nay thuong &p dung trong cac truong

hop: vira khai bdo mang vira khéi tao gia tri hodc khai bao mang lam
tham sb hinh thtrc cho ham (dwgc trinh bay trong Chirong 5).

Vira khai bdo mdng véi sé phin tir khong xdc dinh vira khdéi tao
gida tri cho mdng

Cii phdp: <Kiéu> <Té&n mang>[] = {<Céc gia tri>};

Trong trudng hop ndy, ngdn ngit 1ap trinh C s& hiéu sd phan tir cua
mang 13 sd gid tri ma ta dd gan truc tiép trong cdp ngodc {}. Ching ta
c6 thé 1y s6 phan tir cia mang nhu sau:

S& phdn tt = sizeof (<Tén mang>) / sizeof (<Kiéu>)
Chang han:
int all] = {1, -2, 0, 4, -5};

S6 phan tir cia mang = sizeof (a) / sizeof(int) = 10 / 2 = 5
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= Truy nhip dén phan tir ming

Mudn truy nhap dén phan tir mang mot chiéu ta c6 thé sir dung
mot trong hai cach sau:

- Swr dung phép toan []
Pé truy nhap dén phan tir thir i clia mang ta viét <Tén mang>[i].

Pé truy nhap dén dia chi ciua phan tir thir i ciia mang ta viét

&<Tén mang>[i].

Vi du 4.18. Néu ta khai bdo int a[5];
a[0] la phan tr tht 0; sa[0] 1a dia chi phan tir thi 0.
a[1] la phan tirthd 1; sa[1] la dia chi phan tir th 1.
a[2] la phan tir tht 2; sa[2] 1a dia chi phan tir th 2.
a[3] la phan tr tht 3; sa[3] la dia chi phan tir th 3.
a[4] la phan tir tht 4; sa[4] 1a dia chi phan tir th 4.

- Swr dung con tré

Trong ngdn ngir lap trinh C, tén mang dugc hiéu 1a mot hang dia
chi va n6 ludn ludn 1a dia chi cua phan tir thir 0.

Vidu4.19. Néukhaibdo int a[5];

Thi a tuong duong vo1 &a [0]
a + 1 tuong duong vo1 &a[1]
a + 2 tuong duong voi &a [2]
a + 3 tuong duong voi &a [ 3]
a + 4 tuong duong vo1 &a[4]
*a tuong duong voi a [0]

*(a + 1) tuong duong voial[l]

*(a + 2) tuong duong voial[2]
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*(a + 3) tuong duong voial[3]

*(a + 4) tuong duong voial[4]

Nhu vy, dé truy nhap dén phan tir mang nho con tré ta khai bao

mdt con tré cung ki€u vdi phan tr mang, sau dé gan con tré bang tén

mang. Khi ndy, con tré va mang gan nhu tuong duong nhau.

Vi du 4.20. int a[5], *p;

p = a; //Hoéccéthégénp = gal0];
T T T T T T T T T |
i
p

p tro téi phdntira[0]; *p tuong duong a [0]
p + ltrotéiphintrall]l; *(p + 1) twong duonga[l]
p + 2trotéiphintral[2]; *(p + 2) twong duong a[2]
p + 3trotéiphantral3]; *(p + 3) twong duong a[3]
p + Atrotéiphintrald]; *(p + 4) twong duonga[4]

Nhu vay, ta ¢6 cac cach viét sau la twong duong

ali]

&afi]

*(a + 1)  pli]

(a + 1) pt+ i

*(p + i) déuchigiétricﬁaa[i]

déuchidiachictiaali]

Vi du 4.21. Viét chuong trinh nhap va hién thi 1én man hinh gia tri

cac phan tir cia mang mdt chiéu bang cach st dung chi so.

Dé nhap gia tri cho n phan tir ciia mang ta co thé st dung n lan

ham scanf. Tuong tu, dé hién thi gia tri cua n phan tir ciia mang ta

ding n 1an ham printf. Trong truong hop nay, dé thudn tién ta sir

dung cdu 1énh lip cho viéc nhdp va hién thi gia tri cac phan tir cla

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

{
int a[l10], i, n;
printf ("\nNhap so phan tu cua mang n = ");
scanf ("sd", &n);
for(i = 0; i < n; i++)
{
printf ("\nNhap phan tu thu %d = ", 1i);
scanf ("%d", &ali]):
}
printf ("\nHien thi bang chi so cach 1: \n");
for(i = 0; i < n; i++)
printf ("$5d", alil);
printf ("\nHien thi bang chi so cach 2: \n");
for(i = 0; i < n; i++)
printf ("%5d", *(a + 1i)):;
getch();

return O;

Vi du 4.22. Viét chuong trinh nhap va hién thi 1én man hinh gia tri
céc phan tir cia mang mdt chiéu bang cach sir dung con tro.

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

{
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int all0], i, n, *p;
p = a;
printf ("\nNhap so phan tu cua mang n = ");
scanf ("sd", &n);
for(i = 0; i < n; i++)
{
printf ("\nNhap phan tu thu %d = ", 1i);
scanf ("%d", p);
ptt+;
}
P =p - n; //Dua con tro p ve dau mang
printf ("\nHien thi bang con tro cach 1: ");
for(i = 0; i < n; i++)
printf ("%$5d", plil);
printf ("\nHien thi bang con tro cach 2: ");
for(i = 0; i < n; i++)
printf ("$5d", *(p + 1i));
printf ("\nHien thi bang con tro cach 3: ");
for(i = 0; i < n; i++)
{
printf ("$5d", *p);

p++;
}
P =p-n;
getch();

return O;
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Vi du 4.23. Viét chuong trinh khai bao mang mot chiéu cac sb
thuc v6i cac phan tir khdi tao sdn. Hién thi 1én man hinh gia tri cac
phan tir ciia mang.

#include <stdio.h>
#include <conio.h>
int main ()
{
int i, n;
int dayso[] = {66, 65, 69, 68, 67, 70};

n = sizeof(dayso) / sizeof(int); /* Lay so phan tu

cua mang */
printf ("\nMang da cho: ");
for (1 = 0; i < n; i++)
printf ("%5d ", daysol[il);
getch();

return O;

Vi du 4.24. Viét chuong trinh nhiap mang mot chibu cac sb
nguyén. Hién thi 1én man hinh gia tri cac phan tir va gia tri 16n nhét
cua mang.

Thuéit toin tim gi tri 16n nhat ciia mang: Gia sir ta c6 mang a
gdmn phan tir, max 1a bién dung dé chira gia tri 16n nhat.

- Gia str a [0] 13 phan tir ¢6 gia tri 16n nhét, gdnmax = a[0].

- So sanh max voi gia tri cac phantirtira[1] déna[n - 1], néu
max bé hon gia tri ciia phan tir ndo thi gan max bang gia tri cua
phan tir d6. Gia tri max cubi cing nhan dugc chinh 13 gi tri 16n
nhat ctia mang.
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#include <conio.h>
#include <stdio.h>
int main ()
{
int a[l10], i, max, n;
printf ("\nNhap so phan tu cua mang n = ");
scanf ("%d", &n);
for(i = 0; i < n; i++)
{
printf ("\nNhap phan tu thu %d =", 1i);
scanf ("%d", &ali]):
}
printf ("\nMang vua nhap la: \n");
for(i = 0; i < n; i++)
printf ("$5d", alil);
max = al[0];
for(i = 1; i < n; i++)
if (max < a[i])
max = al[il;
printf ("\nGia tri lon nhat cua mang la: %5d", max);
getch();

return O;

Vi du 4.25. Viét chuong trinh nhap vao hai vecto s6 cing chiéu
gdm cac s6 nguyén. Tinh tong cua hai vecto. Hién thi 1én man hinh hai
vecto va vecto tong.



116|Ng6n ngt lédp trinh C

Céch tot nhat dé luu trit cac vecto sb 1a st dung mang mot chiéu.

Chuong trinh sau khai bao ba mang mét chiéu a, b, c c6 cung sb phan

tu, trong do hai mang a, b dugc nhap gia tri vao tur ban phim, mang c

luu tong cua a va b.

C6 thé khai bao mot hang sd nguyén duong dé 1am sb phan tir cia

mang.

#include <conio.h>
#include <stdio.h>
#define n 5

int main ()

{

int a[n], b[n], c[n], i;

printf ("\nNhap vecto a: \n");

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

{
printf ("\nNhap phan tu thu %d =", 1i);
scanf ("sd", &alil);

}

printf ("\nNhap vecto b: \n");

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

{
printf ("\nNhap phan tu thu %d = ", 1i);
scanf ("sd", &b[i]);

}

printf ("\nVecto a: \n");

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

printf ("$5d", alil):;

printf ("\nVecto b: \n");
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for(i = 0; 1 < n; i++)
printf ("$5d", blil);
//Tinh vecto ¢ la tong cua hai vecto a va b
for(i = 0; 1 < n; i++)
cli] = al[i] + bIlil;
printf ("\nVecto tong c: \n");
for(i = 0; 1 < n; 1i++)
printf ("$5d", cl[il);
getch();

return O;

Vi du 4.26. Viét chuwong trinh nhap mang mot chiéu n sé nguyén.

Séap xép lai mang theo tht ty ting dan. Hién thi 1én man hinh gia tri cac

phan tr cia mang trudc va sau khi sap xép.

Gia sir mang ban dau 1a:
L s [ 2 | © | 5 [ 4 |

Mang sau khi sap xép tang la:
L+ [ 2 [ 3 [ 4 | 5 |

Thuit toan sip xép mang: Co6 nhiéu thuat toan dé sip xép (ting

hodc giam) mot mang mot chi€u, song thuat toan tryc quan nhat déi voi

nhitng ngudi moi hoc 1ap trinh 13 thudt toan “Sip xép ndi bot”

(Bubble Sort). Gia st ta cAn sip xép mang a gdm n phan tir, fiuattoan

duoc mo ta nhu sau:

Buwée 1: LAy phan tir a [0] @ so sanh vdi cac phan tirtira [1] dén

aln - 11, néugidtri a[0] 16n hon gia tri phan t ndo fhi
@6ieHdNgia tri hai phan tir d6 cho nhau. Nhu vay, sau budc 1
gia tri phan tir a[0] 13 nho nhat trong n phan tir cia mang
(ta c6 thé hiéu sau budc 1 gi tri phan tir a[0] 1 nhe nhét
nén duoc ndi 1én).
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Buwéce 2: LAy phan tir a [1] @i so sanh voi cac phan it a [2] dén
aln - 1], néugidtria[1] 16n hon gia tri phan t ndo fhi
@6il6hdIgid tri hai phan tir 46 cho nhau.

Buwéce n - 1: Lay phan tr a[n - 2] so véialn - 11, néu gia tri
aln - 2] I6nhongiatriain - 1] Hhild6IChOIgiaN hai
phan tir cho nhau. Két thiic buéc n - 1 mang ban dau tré
thanh mang duoc sap xép tang.

w Luwu y: Viéc @6il6hdIgiaNtsi hai bién a va b cung kiéu duoc

thuc hién nhu sau: khai bao mot bién trung gian (tg) cung kiéu véi a

va b sau do6 thuc hién ba cau 1énh:

tg = a; a = b; b = tg;

#include <conio.h>
#include <stdio.h>
int main ()
{
int afl10], i, 3, n, tg;
printf ("\nNhap so phan tu cua mang n = ");
scanf ("%d", é&n);
for(i = 0; i < n; i++)
{
printf ("\nNhap phan tu thu %d =", 1i);
scanf ("%d", &ali]):
}
printf ("Mang vua nhap la: \n");
for(i = 0; i < n; i++)
printf ("$5d", alil);
for(i = 0; i < n - 1; i++)

for(j =1 + 1; j < n; J++)
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tg = ali]l;
ali]l = aljl;
aljl = tg;

printf ("\nMang sau khi sap xep tang la: \n");
for(i = 0; i < n; i++)

printf ("$5d", alil);
getch();

return O;

4.3.3. Mang hai chiéu

La mot ciu trac dir liéu thuan tién cho viéc luu trit dir liéu dang
ma tran trong toan hoc. Thyc chét, trong ngdn ngit lap trinh C mang
hai chiéu duoc hiéu 1a mang mot chiéu ma mdi phan tr 1a mdt mang
mot chiéu.

= Khai bao mang hai chiéu véi sé phén tir xac dinh

Cu phap:

<Kiéu> <Tén mang>[<S6 phdn twu chiéu 1>][<S6 phén
tu chiéu 2>];

Vi du 4.27. DPé luu trit cac gia tri cia mot ma tran cac s6 thuc 2
hang, 3 cOt ta st dung mot mang hai chiéu nhu sau:

float a[2][3]; /* Khai bio mang hai chiéu a c6 6 (=2 x 3)
phan tir 13 cac bién thyc, ta c6 thé néi: khai bdo mang hai chiéu a,,; */

Sau khai bao nay mdy s& cip phat cho mang a 6 phan tir lién tiép

nhau, mdi phan tir chiém 4 byte (s6 byte cua kiéu float).
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Hinh dnh mang a trong by nhé

Nhu vay, mang hai chiéu ciing dugc luu trit trong may bai mot diy
cac phan tir lién tiép nhau.

= Khai biao mang hai chiéu véi so6 phin tir khong x4c dinh

Dé khai bao mang hai chiéu vdi s6 phan tir khong xac dinh ta van
phaichira sé phan tu chiéu 2.

Ci phdp: <Kiéu> <Tén mang>[] [<S6 phdn tw chidu 2>];

Céch khai bao nay cling dugc ap dung trong truong hop vura khai
bao vira gan gia tri cho mang hay ding mang hai chiéu 1a tham sé hinh
thirc cia ham.

Vidu4.28. int al]l[2] = {{1, 2}, {3, 4}, {5, 6}};

Hinh dnh mang a trong by nhé

= Truy nhép phan tir ciia mang hai chiéu

- Swr dung phép toan []

Pé truy nhap dén phan tir ¢6 chi s chidu 114 i, chidu21a 7 ta
viét: a[i] [3]

Dé truy nhap dén dia chi phan tir ¢ chi sd chiéu 1 1a 1, chiéu?2 14
ta viét: sa[i] [9]

w Luwu y: Vi ngdn ngit 1ap trinh C xem mang hai chiéu 13 mang
mot chidu ma mdi ph?ln tor 12 mot mang mot chiéu, do do6 mang hai

chi€u tudn theo moi tinh chat cia mang mot chiéu.
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Vi du 4.29. Néu khai bio mang int a[2][3];

Tacéal[0], all] lacac mang mdt chiéu.

Do do:
a[0] 13 hiang dia chi va 1a dja chi cia phan tir a[0] [0].
a[1] 1a hiang dia chi va 1a dja chi cia phan tira[1] [0].
Ta cling c6

a 13 hang dia chi va 14 dia chi ctia phan tir a[0] [0] (ttc 14
dia chi cta phan tir dau tién ciia mang mot chiéu a[0]).
a + 1 1a hing dia chi va 1a dia chi ctia phan tr a[1] (0]
(ttc 1a dia chi ctia phan ttr dau tién ctia mang mot chiéu a[17).
- Swr dung con tré
Pé truy nhap dén cac phan tir ciia mang hai chiéu a bang con tro
ta khai bao mdt con trd cing v6i kiéu phan tr dit liéu cua mang, sau d6
ép kiéu dia chi mang thanh kiéu con tré va gan cho con tro. Lic ndy, ta
c6 thé sir dung con tré dé truy nhdp dén cic phan tir cia mang. Tuy
nhién, dbi v&i mang hai chiéu viéc truy nhdp cic phan tir mang bang
con tro it dugc stir dung.
Vi du 4.30. Néu ta khai bao:
float afl2][3], *p:
p = (float*)a;
Luc nay p tro téi phan tir a[0] [0] va ta cd thé st dung con trd p
dé truy nhap cac phan tir cia mang hai chiéu a.
Hinh dnh mang a trong b nhé sau phép gdn p = (float*)a
al01[0] af0l([1] af0l(2] all]l([0] alll[l] alll[2]

=
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Vi du 4.31. Viét chuong trinh nhap mot ma tran cac s6 thuc gom m

hang va n cgt. Hién thi 1én man hinh ma tran vira nhap.

bé luu trir mot ma tran s6 cach tot nhat 1a sir dung dir li¢u kiéu

mang hai chiéu.

Cach nhap mang hai chiéu: Sir dung hai vong 1ap 1ong nhau dé

c6 the truy nhédp dén tat ca cac phan tu cua mang hai chiéu.

{

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

int main ()

float a[1l0][20]1, tg;

int i, j, m, n;

printf ("\nNhap so hang m = ");
scanf ("sd", &m);

printf ("\nNhap so cot n = ");
scanf ("3d", &n);

//Nhap cac phan tu cua mang

for(i = 0; i < m; i++)
for(j = 0; j < n; j++)
{
printf ("\nNhap a[%d][%d] =", i, J);

scanf ("$f", &alill[j]);
}
// Hien thi mang duoi dang ma tran
printf ("\nMang vua nhap la: \n");

for(i = 0; 1 < m; i++)
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for(j = 0; j < n; j++)
printf ("%$5.2f", alillj]);
printf ("\n");
}
getch();

return O;

w Luu y: Trong vi du trén c6 thé khai béo hai hing m va n, sau

do6 khai bao mang hai chi€u c6 s6 phan tu chiéu 1 1a m va s6 phan to

chiéu 2 1 n dé tranh lang phi bo nhd khi khai bao mang nhiéu phan tir

nhung lai str dung it.

Vi du 4.32. Viét chuong trinh nhip ma tran thuc a gdbm m hang,

n cOt. Hién thi Ién man hinh ma trdn a va dang chuyén vi cua no.

#include <conio.h>
#include <stdio.h>
#define m 2
#define n 3
int main ()
{
float a[m] [n];
int i, Jj;
printf ("Nhap ma tran a: \n");
for(i = 0; i < m; i++)
for(j = 0; j < n; j++)

{
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printf ("\nNhap a[%d][%d] =", i, J);
scanf ("Sf", &alill[]j1);
}
printf ("\nMa tran a: \n");
for(i = 0; i < m; i++)
{
for(j = 0; j < n; j++)
printf ("%$5.2f", alillj]);
printf ("\n");
}
printf ("\nMa tran a dang chuyen vi: \n");
for(i = 0; i < n; i++)
{
for(j = 0; j < m; Jj++)
printf ("$5.2£f", aljl[il):
printf ("\n");
}
getch();

return O;

Vi du 4.33. Viét chuong trinh nhap hai ma tran cac s thuc a.,
DPuxn- T1nh téng cua hai ma tran. Hién thi 1én man hinh hai ma tran a, b

va tong cua chung.

#include <conio.h>
#include <stdio.h>
#define m 2
#define n 3

int main ()
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float a[m] [n], b[m][n], c[m][n];
int 1, 7;
printf ("Nhap ma tran a: \n");
for(i = 0; i < m; i++)
for(j = 0; j < n; j++)
{
printf ("\nNhap a[%d] [%d] =", 1, 3J):
scanf ("$f", &alill[j]);
}
printf ("\nNhap ma tran b: \n");
for(i = 0; i < m; i++)
for(j = 0; j < n; j++)
{
printf ("\nNhap b[%d] [%d] =", 1, 3J):
scanf ("$f", &b[i][]]);
}
printf ("\nMa tran a: \n");
for(i = 0; i < m; i++)
{
for(j = 0; j < n; j++)
printf ("%$5.2f", alillj]);
printf ("\n");
}
printf ("\nMa tran b: \n");
for(i = 0; i < m; i++)
{
for(j = 0; j < n; J++)
printf ("%$5.2f", b[il[j]);
printf ("\n");
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}

//Tinh ma tran ¢ la tong hai ma tran a va b

for(i = 0; i < m; i++)
for(j = 0; j < n; j++)
cli][3] = alill3] + bIli1I[3]-

printf ("\nMa tran tong c: \n");
for(i = 0; i < m; i++)
{
for(j = 0; j < n; j++)
printf ("%$5.2f", cl[il[j]);
printf ("\n");
}
getch();

return O;

Vi du 4.34. Viét chuong trinh nhip ma tran vudng cac sd thuc
ama. XAy dung vecto b gom cic phan tir ndm trén dudng chéo chinh

cua ma tran a. Hi€n thi Ién man hinh ma tran a va vecto b.

#include <conio.h>
#include <stdio.h>
#define m 3
int main ()
{
float a[m] [m], b[m];
int i, Jj;
printf ("\nNhap ma tran a: \n");
for(i = 0; i < m; i++)

for(j = 0; 7 < m; Jj++)
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printf ("\nNhap a[%d][%d] =", i, J);
scanf ("Sf", &alill[]j1);
}
printf ("\nMa tran a: \n");
for(i = 0; i < m; i++)
{
for(j = 0; j < m; j++)
printf ("%$5.2f", alillj]);
printf ("\n");
}
//Xay dung vecto b
for(i = 0; i < m; i++)
b[i] = al[i][i];
printf ("\nVecto b: \n");
for(i = 0; i < m; i++)
printf ("$5.2f", bli]);
getch();

return O;

4.3.4. Cap phat dong cho mang
Khi st dung dit liéu kiéu mang ta c6 thé khai bao mang theo cach
tuong minh hodc khong tuong minh. Tuy nhién, cic ming ndy van
khong linh hoat khi st dung bdi hai 1y do sau:
- Mang chiém giir bd nhd cho dén khi két thiic ham néu 13 mang
duogc khai bao cuc bd hodc cho dén khi két thic chuong trinh néu
la mang dugc khai béo toan cuc.
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- Néu ta khai bao mang it phan tir ma sir dung nhiéu thi khong du
bd nhd, nguoc lai néu ta khai bao nhiéu phan tr ma st dung it thi
gay ra lang phi bo nho.

Vi hai 1y do trén, khi str dung mang ta c6 thé cip phat dong cho
mang. Mang cip phat dong c6 tinh linh hoat, khi can thi cip phat ving
nh¢ dé dung, khi khong ding nita thi cé thé giai phong ving nhé do.

Cip phdt dpng cho mding mét chiéu n phan tiv

<Bién mang> = (<Kiéu>*)malloc (n * sizeof (<Kiéu>));

Gidi phéng ving nhé di cdp cho mang mét chiéu

free (<Bién mang>);

Cip phdt dong cho mang hai chiéum x n phdn tir

<Bién mang> = (<Kiéu>**)malloc (m * sizeof (<Kiéu>*));
for(i = 0; i < m; i++)
<Bién mang>[i] = (<Kiéu>*)malloc(n * sizeof (<Kiéu>));

Gidi phéng ving nhé di cdp cho méng hai chiéu
for(i = 0; i < m; i++)
free (<Bién mang>[i]);
free (<Bién mang>);
Vi du 4.35. Viét chuong trinh cip phat dong va nhap gia tri cho
mang mot chiéu n phan tir. Hién thi 1én man hinh gia tri cc phan tir

cua mang.

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

int *a, i, n;

printf ("Nhap so phan tu cua mang n = ");
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scanf ("sd", &n);
a = (int*)malloc(n * sizeof(int));
printf ("\nNhap cac phan tu mang: ");
for(i = 0; i < n; i++)
{
printf ("\nNhap al[%d]=", 1);
scanf ("%d", &ali]):
}
printf ("\nMang vua nhap: ");
for(i = 0; i < n; i++)
printf ("$5d", alil);
//Giai phong vung nho da cap cho mang
free(a);
getch();

return O;

Vi du 4.36. Viét chuong trinh cap phat dong va nhap gia tri cho

mang hai chi€u a,,. Hién thi lén man hinh gia tri cac phan tir cia mang

dudi dang ma tran.

{

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

int main ()

int **a, i, j, m, n;

printf ("Nhap so hang m = ");
scanf ("%d", é&m);

printf ("Nhap so cot n = ");

scanf ("%d", &n);
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a = (int**)malloc(m * sizeof (int*));
for(i = 0; i < m; i++)

ali] = (int*)malloc(n * sizeof (int));
for(i = 0; i < m; i++)

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

printf ("\nNhap a[%d] [%d] =", i, J);
scanf ("%d", &alill[jl);
}
for(i = 0; i < m; i++)
{
for(j = 0; j < n; j++)
printf ("%54d", alillj]l);
printf ("\n");
}
//Giai phong vung nho da cap cho mang
for(i = 0; i < m; i++)
free(alil]):;
free(a);
getch();

return O;

4.4. Xau ky tw
4.4.1. Khai niém xau Ky tuw

Xau ky tu 1a moét mang mot chidu cac ky tu nhung duoc két thuc
bang hang ky ty '\0' (NULL). Hang xau ky tu dugc dat trong cip
dau nhay kép " ".
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Chang han: "Hello world"
" // Xau rong

4.4.2. Khai bao xau ky tw

a. Khai bdo xdu ky tw theo kiéu mdang mét chiéu

Cii phdp: char <Bién xau> [<Pd dai tbi da>];

w Luu y: D6 dai téi da clia Bién xau la mot s6 nguyén nam
trong khoang tir 1 dén 255.

Chcing han: char s[10];

Véi khai bao nay, chuong trinh s& cap 11 byte san sang dé luu trir
ndi dung cia xdu s. Byte ngay sau byte cudi cing chtra ndi dung xau

s s& luu hang ky tu '\0".

= Vura khai bao vira khéi tao gia tri

Cii phdp: char <Bién xau>[]= "<H3ng xau ky tuw>";
Chcing han: char hoten[] = "Nguyen Van An";

= Luu y: Xau ky ty tudn theo cac tinh chit cia mang mot chiéu.

b. Khai bdo xdu ky tw theo kiéu con tré

Cu phap: char *<Bién xau> ;
Chang han: char *s;

V6i khai bao ndy, may s& danh 2 byte dé Iwu trit dia chi ctia bién con
trd nhung chua cip vang nhd dé Iuu trit dit liéu. Mudn c6 viing nhé dé Iuu

trir dit liéu ta phai sir dung cac ham malloc hodc calloc dé cap phit.
Chcing han: s = (char*)calloc (10, sizeof (char));
Luc nay s 1a xau c6 do dai toi da 1a 10.
= Vira khai bao vira khéi tao gia tri
Cu phap: char *<Bién xau> = <Gia tri>;

Chang han: char *s = "Hello";
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4.4.3. Cac ham xir ly ky tw va xau ky tw

Ngbn ngit lap trinh C cung cdp nhiéu ham khai bao sin trong cac
thu vién chuan dé xu 1y ky tu va xau ky tu. Sau ddy 1a mot sé ham
thuong dung:

= Ham doi chir cai hoa thanh chir cai thuong

Mudn d6i mot chir cai hoa thanh chir cai thudng ta sir dung ham
tolower dugc khai bao trong thu vién ctype . h.

Cu phap: int tolower (int ch);

= Ham doi chir cai thwong thanh chir cai hoa

Mudn d6i mot chir cai thuong thanh chit cai hoa ta sir dung ham
toupper dugc khai bdo trong thu vién ctype.h.

Cu phap: int toupper (int ch);

* Ham nhép xau

bé nhap mot xau ky tu vao tur ban phim ta sir dung ham gets dugc
khai bao trong thur vién string.h. Két thiic nhap xau bang phim Enter.

Cu phap: char *gets (<Bién xau>);
C%dnghan: char hoten[30];

gets (hoten) ;
= Luuy:

- Ta ciing c¢6 thé st dung ham scanf dé nhap dir liéu cho bién
xau ky tu, tuy nhién lac ndy ta chi ¢ thé nhap duoc nhitng xau
khong ¢ dau cach tréng vi néu nhap dau cach trong may s& hiéu
14 két thac nhap xau;

- Trudc khi nhap xau ky tu ta phai lam sach ving dém bang cach
st dung fflush(stdin) dugc khai bdo trong thu vién
stdio.h.
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= Ham hién thij xiu
Dé hién thi mot xau ky tu 1én man hinh ta str dung ham puts dugc
khai bdo trong thu vién string.h.
Cii phdp: int puts (s); // V6is la hing xau hodc bién xau.
C%dnghan:char hoten[] = "Nguyen Van An";
printf ("\nXau ho ten la: ");

puts (hoten) ;

= Luu y: Ta ciing c6 thé s dung haim printf dé hién thi xau ky

tu 1én man hinh v&1 ma dinh dang 1a %s.

C%énghan:printf("\nXau ho ten la: %s", hoten);

* Ham xac dinh d§ dai xau

bé léy dd dai thuc té cia mot xau ta st dung ham strlen duogc
khai bdo trong thu vién string.h.

Cii phdp: size t strlen(s); //Véis lahang xau hodc bién xau.

Trong dé: size t: Likiéu s6 nguyén khong dau duoc dinh nghia

trong thu vién stdio.h.

Chdng han:
char hoten[30] = "Nguyen Van An";
int n = strlen (hoten); //ncodgiatrilais

= Ham ghép xau
bé ghép hai xau thanh mot xau ta st dung ham strcat dugc khai
bao trong thu vién string.h.

Cu phap:

char *strcat (char *<X&u dich>, const char *<Xau ngu6n>);

Vi du 4.37. Viét chuong trinh nhap vao hai xau ho 16t va tén cta
mot ngudi. Ghép xdu tén vao xau ho 16t dé dugc xau ho va tén day du.
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#include <conio.h>
#include <stdio.h>
#include <string.h>
int main ()
{
char holot[20], ten[10];
printf ("Nhap Ho lot: ");
fflush(stdin) ;
gets (holot) ;
printf ("Nhap Ten: ");
fflush(stdin) ;
gets (ten);
strcat (holot, "™ "); // Ghep dau cach sau ho lot
strcat (holot, ten); // Ghep ten vao holot
printf ("Ho ten la: ");
puts (holot) ;
getch();

return O;

= Ham doi xdu chir cai thwong thanh xau chir cai hoa

Mudn d6i mot xau chir cai thuong thanh xiu chit cai hoa ta sir
dung ham strupr dugc khai bao trong thu vién string. h.

Cu phdp: char* strupr (char *s);

= Ham ddi xdu chir cai hoa thanh x4u chir cai thuong

Mudn d6i mdt xau chit cai hoa thanh xau chir cai thuong ta sir
dung ham strlwr dugc khai bdo trong thu vién string. h.

Cu phdp: char* strlwr (char *s);
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= Ham sao chép xau
Mudn sao chép ndi dung cua xau ngudn sang xau dich ta sir dung
ham strcpy dugc khai bao trong thu vién string.h.

Cu phdp: char *strcpy(char *<Xau dich>, const char
*<Xau ngudn>) ;

Chang han:
char s[] = "Hello", t[10];
strcpy (t, s);
puts (t);

w Luu y: Trong ngdn ngit lap trinh C, viéc gan truc tiép hai xau
khai bdo dang mang 1a khong hop 1€.

Chang han:
char s[10];
s = "Hello"; // Khong hgp 1¢
char t[10];
t = s; // Khong hop 1€
S& di viéc gan hai xau khai bdo dang mang 1a khong hgp 1€ vi ban
chat tén mang la hang dia chi. Nhung néu khai bdo xau dang con tré thi
c6 thé gan.
Chang han:
char *t;
t = "Hello"; //Hopl¢
= Ham trich mdt phin xau

Mudn trich mdt xau con tir mot xau bit dau tir mot ky tu cu thé
cho dén hét xau ta st dung ham strchr duogc khai bdo trong thu vién

string.h.

Cu phdp: char *strchr (const char *str, int c)
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Néu thanh cong ham tra vé con trd trd vao ky tu ¢ dau tién trong xau
str, nguoc lai (ky tw ¢ khéng c6 trong xdu str) ham tra vé NULL.

= Ham tim kiém x4u

Mudn tim kiém sy c6 mit ctia xau s2 trong xau s1 ta str dung ham
strstr dugc khai bdo trong thu vién string.h.

Ci phdp: char *strstr(const char *sl, const char *s2);

Neéu thanh cong ham trd v€ con tro trd téi vi tri dau ti€n ma xau s2
c6 mat trong xau s1, nguoc lai (xdu s2 khong c6 mat trong xau s1)

ham tra vé NULL.
= Ham so sanh hai xau

Dé so sanh hai xau ky tu theo bang md ASCII ta st dung ham

strcmp dugce khai bo trong thu vién string.h.
Ciu phap: int strcmp (const char *sl, const char *s2);

Két qua cua ham 13 hiu cua hai ky tu bat dau khac nhau trong xau
s1 va s2 tinh twr trai sang phai (co phdn biét chir hoa va chit thuong).

Néu két qua > 0 nghia 14 s1 16n hon s2.

Néu két qua = 0 nghia I s1 bang s2.

Néu két qua < 0 nghia la s1 bé hon s2.
= Ham chuyén ddi xdu s thanh sb

Dé chuyén doi1 xau so ra sO ta su dung cac ham atoi, atof,

atol dugc khai bao trong thu vién stdlib.h.
Cu phap:
int atoi (const char *s); //Do6ixausé s thianh sd nguyén
long atol (const char *s); /Ddixausd s thanh sé nguyén long
float atof (const char *s); // Ddixau sb s thanh sd thuc

Néu chuyén do6i khong thanh cong ham tra vé gia tri 0.
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4.5. Mang cac con tro

Ban than céac con trd 1a cac bién, vi vay chung c6 thé dugc luu triv
vao mOt mang nhu cac bién binh thuong. D€ khai bao mot mang mdt
chi€u céc con trd ta st dung ct phap sau:

Cu phap: <Kiéu> *<Bién mang>[<S&6 phan tiu>];
Chang han: int *al[5];

Lic nay ta c6 mdt mang 5 phﬁn ter a[0], al[ll, al2], al3],
a[4], mdi phan tir 1a mot con tro kiéu int.

Vi du 4.38. Viét chuong trinh in ra man hinh tén cta thang trong
nam khi nhap véao s hiéu cua thang.

#include <conio.h>
#include <stdio.h>
#include <string.h>
int main ()
{
int n;
char *name[13] = {
"Khong hop le", "Thang mot",
"Thang hai", "Thang ba", "Thang tu",
"Thang nam", "Thang sau",
"Thang bay", "Thang tam",
"Thang chin", "Thang muoi",
"Thang muoi mot", "Thang muoi hai"
i
char ten[50];
printf ("\nNhap so hieu thang n = ");
scanf ("%d", é&n);

strcpy(ten, (n < 1) || (n > 12) ? name[0] : name[n]);
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printf ("\n%s", ten);
getch();

return 0;
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BAI THU'C HANH CHUONG 4

* Muc tiéu
Qua bai thyc hanh nguoi hoc can dat duoc:

- Vé kién thire

+ Nam y nghia, cach khai bao, cac phép toan doi vai con tro;

+ Nam duoc ¥ nghia, cich khai bio mang mot chiéu, xau ky

tu, mang hai chiéu;
+ Cach truy nhap dén cac phan tir ctia mang;
+ Cach nhap mang, hién thi mang;
+ Nam dugc mot sd thuat toan xur Iy mang, xu 1y xau.

- V& ky niing

+ Van dung kién thirc vé con tro va mang dé giai quyét mot

sO bai toan c6 dir liéu phu hop voi ki€u mang, chang han

cac bai toan veé day so, vecto, ma tran,...

* Noi dung

Bai 1. G0 vao chuong trinh sau:

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

{

int a[5] = {10, 20, 30, 40, 50};

printf ("\nCac phan tu cua mang:\n");

printf ("$5d", al[0]);
printf("$5d", alll):
printf ("$5d", al2]):
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printf ("$5d", al3]):;
printf ("$5d", al4l):
getch();

return O;

Yéu ciu:

+ Chi ra bién mang, cch khai bao bién mang trong chwong trinh.

+ Cach hién thj gia tri cic phan tir cia mang nhu chuong trinh trén
¢6 thuan tién, ddc biét c6 phii hop voi cac mang c6 sd phan tir
16n khong?

+ Viét lai doan chuong trinh hién thi gia tri cic phan tir ciia mang
theo cach thuan tién hon.

Bai 2. GO vao chuong trinh sau:

include <conio.h>
#include <stdio.h>
int main ()
{
int all = {1, -2, 0, 4, -5, 3, 7};
int i, n;
n = sizeof(a) / sizeof (int);
for(i = 0; i < n; i++)
printf ("$5d", alil);
for(i = 0; i < n; i++)
printf ("\n%u", &alil):
getch();

return O;
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Yéu cau: Cho biét chuong trinh trén thuc hién nhirng cong viéc gi?

Tuong trng v61 nhitng cau l€nh nao?

Bai 3. Go vao chuong trinh giai quyét bai toan: nhip mang mot chiéu

gdbm n sO thuc, voi n nguyén duong dugc nhdp vao tur ban
phim. Hién thi Ién man hinh gi4 tri cac phan t&r cia mang va
tong cua ching.

Yéu cau:

+ Chi ra cau Iénh 1am nhiém vu tinh tong gia tri cac phan tir ciia mang;

+ Chi ra cau 1énh thong bao tong gia tri cac phan tir ciia mang;

+ Bién dich va chay chuong trinh dé kiém tra két qua.

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

int main ()

{

float all0], s = 0;

int i, n;

printf ("\nNhap so phan tu cua mang n = ");

scanf ("sd", &n);

printf ("\nNhap mang:\n") ;

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

{
printf ("\nNhap a[%d] = ", 1i);
scanf ("$f", &alil);

}

printf ("\nMang vua nhap:\n");

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

printf ("$5.2f", alil);
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for(i = 0; i < n; i++)

s += alil;
printf ("\n%5.2f", s);
getch();

return 0;

Bai 4. Viét chuong trinh nhip mang mot chiéu gébm n sé thuc, voi n
nguyén duong nhap vao tir ban phim. Hién thi 1én man hinh gia
tri 1on nhét va gid tri bé nhit cia mang.

Yéu cau:

+ Xac dinh s bién, ¥ nghia cac bién, kiéu cac bién;

+ V& Iuu d6 thudt toan tim gia tri 16n nhat va gia tri bé nhat ciia mang;
+ Viét chuong trinh.

Bai 5. Viét chuong trinh nhap mang mot chiéu gdm n s6 nguyén, véi n
nguyén duong nhap vao tir ban phim. Hién thi 1én man hinh gia
tri cac phan tir cia mang va trung binh cong cta chung.

Yéu cau:

+ Xac dinh sé bién, ¥ nghia cac bién, kiéu cac bién;

+ V& luu d6 thuat toan tinh trung binh cong ctia cac phan tir ciia mang;
+ Viét chuong trinh.

Bai 6. GO vao chuong trinh sau:

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

{
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char x[100];

x[0] = "a';
x[1] = 'n";
x[2] = 'h';

printf ("$s", x);
getch();

return O;

Yéu ciu:
+ Bién dich, chay chuong trinh;

+ Kiém tra két qua dé xac dinh 151 thuat toan;

+ Stra 161, bién dich va chay lai chuong trinh, kiém tra két qua.

Bai 7. GO vao chuong trinh sau:

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

{

int dem = 0, i = 0, n;
char s[20] = "AbcdEFGH";
n = strlen(s);

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

if ((s[i] >= 'A') && (s[i]

dem++;
printf ("$5d", dem);
getch();

return O;

'Z'))

Yéu cdu: Cho biét doan chuong trinh 1am nhitng coéng viée gi?

Moi cong vige d6 tuong g voi nhitng cau 1€nh nao?
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Bai 8. Gd vao chuong trinh giai quyét bai toan: viét chuong trinh khai

bao mdt mang hai chi€u a,,; gom céc sO6 nguyén vdi cac gia tri

cho san. Hién thi 1én man hinh gi4 tri cdc phan tor cia mang

dudi dang ma tran.
Yéu cau:

+ Bién dich, chay chuong trinh;

+Bé capngodc { } (// 1 va // 2),bién dich, chay chuong

trinh va cho nhan xét.

#include <conio.h>
#include <stdio.h>
int main ()
{
int af2]([3] = {{1, 2, 3}, {4,
int i, Jj;
printf ("\nMang a:\n");
for(i = 0; i < 2; i++)
{ // 1
for(j = 0; j < 3; j++)

printf ("\n");
} /] 2
getch();

return O;

}

printf ("$5d", alil[]j]);

Bai 9. Viét chuong trinh nhap mang hai chi€éu gdbmm x n s6 thuc, voi
hai s0 nguyén m va n dugc nhap tu ban phim. Hién thi 1én man

hinh gia tri cac phan to cua mang dudi dang ma tran va tong cac

gia tri duong chan ctia mang.
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Yéu cau:
+ Xéc dinh s6 bién, ¥ nghia cac bién, kiéu cac bién;
+ V& luu dd thuat toan tinh tong cac phan tir dwong chén cua
méng hai chiéu;
+ Viét chuong trinh.
= Céu héi cling cd
- C6 thé dung con tré kiéu int dé lwu dia chi ciia mot bién kiéu
float khong?
- Lot ich cua viéc stir dung con tré?
- Khi khai bio mdt mang gom 5 phan tir thi chi sd cac phan tir
duoc xac dinh nhu thé nao?
- Khai bdo int a[10] thi a la dia chi ciia phin tir a [0], nhu vdy
a++ 14 dia chi ctia phan tir nio?
- Mang hai chiéu c¢é phai 1a mang mét chiéu khong? N6 c6 tuan
theo cc quy tic ctia mang mot chiéu khong?
= Tuwhoc
Bai 10. Viét chuong trinh nhdp mang mdt chifu a gdom céc sb
nguyén. Xdy dung mang mot chiéu b gdm cac gia trj dai dién

lay tor mang mot chiéu a.

Chang han:
Mang a: 1 2 3 2 3 5 1
Mang b: 1 2 3 5

Goi y: Lay gia tri phan tr a[i] (1 = 0, 1, ., n - 2) 80

sanh v&i gid tri cac phan tir con lai ciia mang, néu gid tria[i] bang
gia tri mot phan tir ndo d6 thi bo qua gia tri a [1], nguoc lai gia tri
ali] dugc dua vao mang b. Cudi cing dua gia tri phaiili a [n - 1]

vao mang b.


sonct
Highlight
????
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Bai 11. Viét chuong trinh nhip mang mot chiéu n s6 nguyén, sip xép
mang theo thtr tir ting dan. Nhap mot sb nguyén x vao tir ban
phim, chén gié tri x vao mang sao cho khong lam thay d6i thir
ty sap xép cuia mang.

Goi y: Khi chén mot phan tir vio mang co thé xay ra hai kha ning:
+ Phan tir dugc thém vao sau cling ctia mang;

+ Phan ttr dugc chén vao du hodc giita mang.

Véi moi kha ning tim cach chén hop 1y.

Bai 12. Viét chuong trinh nhap vao hai ddy s6 nguyén a1, as, .., a,va
b, by, .. b, Kiém tra xem co phai hai day trén chi khac
nhau vé trat tu sap xép cac phan tir khong?

Goiy: Co thé sip xép hai mang theo cung trat tu (ting hoic
giam) sau d6 kiém tra timg cap phan tir ctia hai mang.

Bai 13. Viét chuong trinh nhip vao tir ban phim mot xau ky tu s.
Dém xem mdi loai chit cai tir 'a' dén 'z' xuét hién bao nhiéu
1an trong xau s (khéng phdn biét chit hoa chir thuong).

Chang han: Véi xau "AbcDeaB" thi ¢6 2 ky tu 'A"; 2 ky tu 'B"; 1

kytu'c; 1 kyte'D'; 1 ky tu 'E".

Goiy: Co thé st dung vong lip for dé duyét timg ky tu cia xdu
két hop cau 1énh switch dé dém ting loai ky tu.

Bai 14. Viét chuyong trinh nhip mang hai chiéu gom m x n s
nguyén. Hién thi 1én man hinh gia tri cdc phan tir ciia mang va
téng clia cac phan tir trén mdi hang cia mang.

Bai 15. Viét chuong trinh nhap hai ma trin a.., bun, g0m cic sd
nguyén. Hay tinh ma tran c,., 1a tich cua hai ma tran trén.

Hién thi 1én man hinh cac ma tran a, b va c.



Chuong 5
HAM

Muc tiéu: Sau khi hoc xong chwong ndy ngudi hoc can nam dwoc:
» Khdi niém ham;
» Loi ich ciia viéc t6 chirc chuwong trinh thanh cac ham;
» Cach xay dung va sir dung ham;
> Nguyén tic hoat déng ciia ham;
> Cdch truyén tham sé trong ham;
» Ham dé quy.

Céc tai li¢u tham khao chinh cua chuong bao gém [1,4,6,7,8].

5.1. Khai niém ham trong ngon ngir 1ap trinh C

Trong lap trinh, d6i v&i nhitng chuong trinh phtrc tap ta c6 thé chia
nho thanh cac moé dun, mdi mod dun thyc hién mot chirc ning nhét dinh.
Céc md dun nay dugc goi la cac chuong trinh con, ching cang doc lap
v6i nhau cang tot. Ngon ngit 1ap trinh C goi cac chuong trinh con 1a céc
ham. Mot chuong trinh C ¢6 thé chi c6 mot ham ciing c6 thé c¢6 nhiéu
ham nhung bét budc phai c6 mot ham chinh véi tén quy dinh 1a main,

ndi dung cia ham main duoc goi la chuong trinh chinh. Mdi chuong
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trinh C ¢6 duy nhit mot ham c6 tén 13 main, chuwong trinh ludn bt dau
thyuc thi tir ham nay.

Ngon ngir 1ap trinh C phan ham thanh hai loai chinh la ham duoc
xdy dung san va ham do nguoi 1ap trinh xAy dung. Chuong nay sé chi
trong gi6i thiéu loai ham do ngudi 1ap trinh xay dung, bao gém cach
khai bdo, dinh nghia va st dung ham.

Uu diém cia viéc té chirc chwong trinh thanh cac chuwong

trinh con:

- Lam cho chuong trinh dugc r0 rang hon, diac biét la nhiing
chuong trinh phire tap va ¢6 nhiéu dong 1énh;

- Nhitng doan chuong trinh duoc lap di 1ap lai nhiéu 14n ta co thé
t6 chitc doan chuong trinh d6 thanh mot chuong trinh con va s&
str dung né khi can thiét;

- Nguoi lap trinh c6 thé d& kiém tra tinh dung dan cua cic chuong
trinh con trude khi stir dung no;

- Viéc to chtrc thanh cac chuong trinh con lam cho chuong trinh
c6 tinh m6é dun hda cao va thuan loi trong viéc trién khai viét

chuong trinh theo nhém.

5.2. Him xdy dung sin

Trong ngdn ngit lap trinh C ¢6 rat nhiéu ham duoc xay dung sin
dit trong cac thu vién chuin, ngudi 1ap trinh chi can khai bao thu vién
chira ham can dung & dau chuong trinh thi ¢6 thé sir dung chang. Tuy
nhién, dé st dung cac ham nay mot cach chinh xac phai biét cu phap
cua tung ham va str dung chiing theo dung ct phap.

Y nghia ciia mdt s6 thw vién thuong ding

- Thw vién stdio.h (standard input output) chira cac ham vao/ra

chuén: printf, scanf, getc, putc, gets, puts,

fflush, fopen, fclose, fwrite, getchar,
putchar, getw, putw,..
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alloc.h dirent.h iomanip.h share.h strstrea.h
assert.h dos.h iostream.h |[signal.h sys\stat.h
bcd.h errno.h limits.h stdarg.h sys\timeb.h
bios.h fcntl.h locale.h stddef.h sys\types.h
complex.h float.h malloc.h stdio.h time.h
conio.h fstream.h math.h stdiostr. values.h
ctype.h generic.h mem.h stdlib.h

dir.h graphics.h process.h stream.h

Direct io.h setjmp.h string.h

Bang 5.1. Mot s6 thw vién chuén ciia ngdn ngir 1ap trinh C

- Thw vién conio.h (console input output) chira cic ham vao/ra

trong ché d0 DOS: clrscr, getch, getche, getpass,
cgets, cputs, putch.

- Thw vién math.h (mathematics) chira cac ham toan hoc: abs,

sqrt, log, sin, cos, tan, acos, asin, atan, pow,

exp,...

- Thw vién alloc.h (allocation) hoac stdlib.h (standard library) chira
cac ham lién quan dén viéc quan 1y bd nhé: alloc, realloc,
malloc, free, farmalloc, farcalloc, farfree,...

- Thw vién graphic.h chira cac ham lién quan dén dd hoa:

circle, putpixel, getpixel, setcolor,...

5.3. Ham do ngudi ldp trinh xdy dung

5.3.1. Khai bao va dinh nghia ham

Cu phap:

<Kidu ham>

<Tén ham>

[,<Kiéu 2 > <Pb6i sb6 2 >] [,..])

([<Kiéu 1> < Dbéi

s6 1 >]
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{ [Khai bdo bién cuc bd]

<Thén ham>
[return <Bié&u thac>; ]

}

Trong do:

- Kiéu ham: C6 thé 1 cac kiéu dir liéu co ban hodc 1a cac kiéu
do nguoi 1ap trinh ty dinh nghia nhu kiéu con tro, kiéu mang,
kiéu ciu truc,...;

- Tén ham: Puoc dit theo quy tic dit tén ciia ngdn ngi 1ap trinh C;

- Mot ham khong c6 két qua tra vé ta dung tir khoa void. Lic ndy
trong ham khong ¢6 ciu Iénh return <Biéu thic>;

- Cac pbdi sb6 1, pdi sb 2, ... con dugc goi la cac tham sb
hinh thirc (goi tat la tham s6) cia ham, Kiédu 1, Kidu 2,...
1a kiéu ctia cac tham s6 tuong Ung;

- Ham c6 thé khong c6 tham sb nao, trong truong hop nay, khi
khai bdo va dinh nghia ham ta nén str dung tir khoéa void trong
phan khai bao tham sé dé tranh nham lan;

- Cau lénh return <Biéu thuc> sé tra gia tri cta biéu thic vé
cho ham (néu ham cé kiéu ham khdc void), gia tri tra vé phai
cung kiéu voi Kidu ham.

w Luu y: Trong Dev-C++ quy dinh him main phai ¢ kiéu int.

Vi vay, trude khi két thuc hAm main ta can c6 cau lénh return dé tra
gia tri vé cho ham. Gia tri tra vé 1a mot sd nguyén thudc pham vi cua
int, thuong ta return 0. P6i véi Visual C++ hodc Turbo C++ thi
ham main c6 kiéu int hoic void, néu kiéu ham 13 void thi khong co

cau 1énh return trude khi két thuc ham.
Vi du 5.1. Viét ham tim s6 16n nhét cta hai s6 nguyén a va b.
/* Cach 1: Kidu hamla int; Tén hamla max; Hai d6isé a, b c6

kiéu int */
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int max (int a, int b)
{

return (a > b) ? a : b;
}
/* Céch 2: Kiéu hamla void; Tén ham la max; Hai d6i s a, b
c6 kiéu int */
volid max (int a, int b)
{
printf ("\nGia tri lon nhat la: %5d",
(a > b) ?2 a : b);
}

w Luu y: Khi khai bao ddi s6 cta ham thi di sé ndao di kém
v6i kiéu cua nd, ngay ca khi cac dbi sé cung kiéu ciing khong dwge
khai bao gop.

Chang han, khai bdo sau khéng hop 1é: int max (int a, b);
5.3.2. Cach goi ham

Cich goi ham khéng tham sé: <Tén ham> () ;

Chang han: getch () ;

getchar();
Cdch goi ham c6 tham so:
<Té&n ham> (Danh s&ch tham sé thuc su);
Chang han:
sqrt (4); // Goi ham chuan cta ngdn ngit 1ap trinh C
max (3, 5); // Goihammax trong Vi du 5.1

Tham s6 thuc su 1a cac tham s c6 gia tri thuc té s& truyén vao cho
cac ddi s6 ctia ham khi c6 101 goi ham.

Chcfng han: int a =5, b = 7;

max(a, b); // a, b la cac tham sd thue su
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5.3.3. Pham vi ciia bién

- Bién toan cuc (bién tong thé): La bién duoc khai bao ngoai tat
ca cac ham (ké ca ham main). Cac bién nay chiém giir bo nhé tir
khi dugc cap phat cho dén khi két thuc chuong trinh.

- Bién cuc bd (bién dia phwong): La bién duoc khai bao trong
mot ham hoic mot khdi 1énh nao d6. Cac bién nay chi ¢ hiéu
luc trong ham hodc khdi 1énh khai bio n6. N6 chiém gitt b nhé
ttr khi duoc cdp phat trong ham hodc khdi 1énh va dugc giai
phong khi két thiic thyc hién ham hodc khéi 1énh.

- Tham s6 hinh thirc cia ham: La nhitng bién duoc khai bao
trong cap ngodc ngay sau tén ham. Khi c6 101 goi ham ching
duoc thuc hién viéc truyén tham sb. Tham sb hinh thitc chiém
gilt bo nho tir khi bat dau thuc hién ham va duoc giai phong khi
két thuc thyc hién ham.

5.3.4. Nguyén tic hoat dong ciia ham

Khi gip mot 161 goi ham trong chuong trinh thi ham s& bat dau
duoc thuc hién. No6i cach khac, khi may gap 101 goi ham & mot vi tri
nao do6 trong chwong trinh, may s& tam doi chd d6 va chuyén dén ham
twong ung. Qua trinh d6 dién ra theo trinh tu sau:

- Luu céc trang thai dang thuc hi¢n;

- Luu dia chi tra vé;

- Cap phat bd nhd cho cac bién cuc bo;

- Géan gié trj cta cac tham s thuc cho cac dbi sd twong tng;

- Thyc hién cac cau Iénh trong than ham;

- Khi gip cau lénh return hodc ddu } cudi cling cua than ham
thi may s& giai phong viing nhé ciia cac dbi sd, bién cuc bd va
thoat khéi ham;

- Néu tra vé tir mot cau lénh return c6 chira biéu thuc thi gia tri
cta biéu thic dugc gan cho ham;

- Khoi phuc cac trang thai dd Iuu giir va thuc hién tiép chuong trinh.



Chuong 5. Ham|153

= Luuy:

- Do d61 s6 va bién cuc bo déu c6 pham vi hoat dong trong cung
mot ham nén doi s6 va bién cuc bo can c6 tén khac nhau;

- D61 s6 va bién cuc bo déu 1a cac bién ty dong. Chang dugc cap
phat bo nhé khi ham duge goi va dugc giai phong khi ra khoi
ham nén khong the lay truc ti€p gia tri cua doi so ra khoi ham;

- Tén do1 s6 va bién cuc bo co6 the trung véi cac dai lugng ngoai
ham ma khong gay nham lan;

- Khi khai bdo ham khong ¢6 Kiéu ham thi né dugc mac dinh 1a

ki€u int.

5.4. Nguyén miu ciia ham

Ham duoc goi phai dugc khai bao va dinh nghia trudc 161 goi ham.
Tuy nhién, néu mudn ham duoc goi1 duoc dinh nghia & vi tri bét ky (co
thé sau 16i goi ham) thi chung ta phai khai bao nguyén mau cua ham va
dit trude 101 goi ham. Nguyén miu ciia ham thuc chit 1a dong dau tién
ctia phan dinh nghia ham va thém vao dau chdm phay (; ). Khi khai bao

nguyén mau cua ham cé thé bo tén cac doi so.

Vi du 5.2. Céch sir dung nguyén mau cia ham.

#include <conio.h>

#include <stdio.h>

float max 3so(float a, float b, float c);/* Nguyen

mau ham max_3so */

float x, vy, z;
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printf ("\nNhap %, y, z = ");
scanf ("Sf£S£SE", &x, &y, &z);
printf ("\nMax la: %5.2f", max 3so(x, y, 2));
/* x, y, z la cac tham so thuc su */
getch();

return O;

// Dinh nghia ham max 3so
float max 3so(float a, float b, float c)
{
float max, maxl;
max = (maxl = a > b ? a : b) > c ? maxl : c;

return max;

5.5. Truyén tham s6

Khi c6 1061 goi ham, tham s6 thuc su s€ truyén cho cac doi s6 cua
ham theo mot trong hai cach sau:

- Truyén tham tri
- Truyén dia chi
5.5.1. Truyén tham tri

Khi ¢6 101 goi ham, gia tri cia cac tham s6 thuc su s& duoc truyén
cho cac ddi sb ciia ham. Vi vay, moi su thay dbi gia tri cua ddi sb trong
ham khong lam anh hudng dén gia tri cia tham s6 thuc su. Dé thuc
hién viéc truyén tham tri, cac dbi sé cia ham duoc khai bdo nhu khai
bao bién binh thuong.
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Vi du 5.3. Cach truyén tham sé theo kiéu truyén tham tri.

#include <conio.h>

#include <stdio.h>

void cong them(float a, float b)

{

I
Q
"
s
N

float x = 1, y = 2;

printf ("\nTruoc khi goi ham cong them x = $%5.2f
y = %5.2f", x, y);

cong_them(x, vy);

printf ("\nSau khi goi ham cong them x = %5.2f
y = %5.2f", x, y);

getch();

return O;

Két qua chay chwong trinh:
Truoc khi goi ham cong them x = 1.00 y = 2.00

Sau khi goi ham cong them x = 1.00 y = 2.00

5.5.2. Truyén dia chi

Khi c6 101 goi ham, dia chi cta cac tham so thuc su s€ duoc truyén

cho céc do1 s6 ciia ham. Vi vay, moi su thay doi1 gia tri ciia do1 so trong

ham dan téi sy thay ddi gia tri cua tham sb thuc sy da truyén cho ham.



156|Ng6n ngt lédp trinh C

bé thuc hién vi¢c truyén tham sé bang dia chi cac doi s6 cua ham
duoc khai bao la cac con tro.

Vi du 5.4. Cach truyén tham sd theo kiéu truyén dia chi.

#include <conio.h>

#include <stdio.h>

void cong them(float *a, float *b)
{
*a = *a + 10;

*b = *b + 10;

float x =1, yv = 2;

printf ("\nTruoc khi goi ham cong them x = $%5.2f
y = %5.2f", x, y);

cong_them(&x, &y);

printf ("\nSau khi goi ham cong them x = %5.2f
y = %5.2f", x, y);

getch();

return O;

Két qua chay chwong trinh:
Truoc khi goi ham cong them x = 1.00 y = 2.00
Sau khi goi ham cong them x = 11.00 y = 12.00
w Luwu y: Khi khai bio mot ham nhiéu dbi s6 chiing ta can xac
dinh xem d6i s6 nao can truyén tham tri va ddi s6 nao can truyén dia

chi dé khai bao cho phu hop.
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Vi du 5.5. Két hop giita truyén tham trj va truyén dia chi.

#include <conio.h>

#include <stdio.h>

void cong them(float *a, float b)
{

*a = *a + 10;

float x = 1, y = 2;

printf ("\nTruoc khi goi ham cong them x = %5.2f
y = %5.2f", x, y);

cong them(&x, y);

printf ("\nSau khi goi ham cong them x = %5.2f
y = %5.2f", x, y);

getch();

return O;

Két qua sau khi chay chwong trinh:
Truoc khi goi ham cong them x = 1.00 y = 2.00

Sau khi goi ham cong them x = 11.00 y = 2.00

5.6. Mang tham gia 1am d6i s6 ciia ham

Khi mang mét chiéu hodc mang hai chiéu tham gia lam ddi s6 cua
ham thi chung phai dugc khai bdo dudi dang con tré hoac dudi dang
khong tuong minh.
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5.6.1. Mang mot chiéu tham gia lam d6i s6 ciia ham

Néu mang mot chiéu tham gia lam d6i sé ctia ham thi phai dugc
khai bao theo mdt trong hai cach sau:

Cach 1: <Tén mang>[]
Cach 2: *<Tén mang>

Vi du 5.6. Viét lai chuong trinh ctua Vi du 4.25: nhdp vdo hai
vecto ciing chiéu gom cdc s6 nguyén. Tinh tong cia hai vecto. Hién thi
lén man hinh hai vecto va vecto tong, bang cach khai bao, dinh nghia
va sir dung cac ham nham lam cho chwong trinh 1 rang hon, tranh viéc
phai viét 1ap di ldp lai cac doan chuong trinh gidng hét nhau, hoic cac
doan chuong trinh c6 thuat toan tuwong ty nhau.

Ta chia bai toan thanh cac ham thuc hién cac chic nang doc lap
bao gom: ham nhép vecto (twong (mg ham nhip mang mot chiéu, ham
hién thi vecto (ham hién thi mang mot chiéu), ham cong hai vecto (ham

cong hai mang mot chi€u) va ham main.

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

#define m 5

{
int 1i;
for(i = 0; i < n; i++)
{
printf ("Nhap phan tu thu %d =", 1i);

scanf ("%d", &ali]):
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void hien thi mang(int af[], int n)
{

int 1i;

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

printf ("$5d", alil):

int 1i;
for(i = 0; i < n; i++)
C[l] = a[l] + b[l]l

int x[m], y[m], z[m];
printf ("\nNhap mang x: \n");
nhap mang(x, m);

printf ("\nNhap mang y: \n");
nhap mang(y, m);

printf ("\nMang x: \n");
hien thi mang(x, m);

printf ("\nMang y: \n");
hien thi mang(y, m);

tong(x, y, z, m);

printf ("\nMang tong z: \n");
hien thi mang(z, m);
getch();

return O;
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w Luu y: Khi chuong trinh c¢6 xdy duyng nhiéu ham thi nén sir
dung cach khai bao nguyén miu cta ham nhdm 1am cho chwong trinh
1d rang hon, dé theo ddi hon.

Vi du 5.7. Ta c6 thé viét lai chwong trinh cta Vi du 5.6 bang cach

st dung nguyén mau cua ham.

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

#define m 5

void nhap mang(int a[], int n);

// Khai bao nguyen mau cua ham nhap mang
void hien thi mang(int al[], int n);

// Khai bao nguyen mau cua ham hien thi mang
void tong mang(int al[], int b[], int c[], int n);

// Khai bao nguyen mau cua ham tong mang

int x[m], y[m]l, z[m];
printf ("\nNhap mang x: \n");
nhap mang(x, m);

printf ("\nNhap mang y: \n");
nhap mang(y, m);

printf ("\nMang x: \n");
hien thi mang(x, m);

printf ("\nMang y: \n");

hien thi mang(y, m);

tong mang(x, y, z, m);
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printf ("\nMang tong z: \n");
hien thi mang(z, m);
getch();

return O;

{
int 1i;
for(i = 0; i < n; i++)
{
printf ("\nNhap phan tu thu %d =", 1i);

scanf ("%d", &ali]):

void hien thi mang(int a[], int n)
{

int 1i;

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

printf ("$5d", alil);

{
int 1i;
for(i = 0; 1 < n; i++)

cl[i] = a[i] + b[i];
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5.6.2. Mang hai chiéu tham gia 1am doi s6 ciia ham

Néu mang hai chiéu tham gia 1am d6i s6 cia ham thi chiing phai
duoc khai bao theo mot trong hai céch sau:

Cach 1: <Tén mang>[][<S6 phédn ti chiéu 2>]

Cach 2: (*<Tén mang>) [<S6 phdn tw chiéu 2>]

Nhu vay, khi c6 16i goi ham cac tham s 13 mang mot chiéu hoic
mang hai chiéu ludn duoc truyén dia chi.

Vi du 5.8. Viét lai chuong trinh cua Vi du 4.33: nhdp hai ma trdgn
cdc $6 thuc an,, b Tinh téng ctia hai ma trgn. Hién thi 1én man hinh
hai ma trdn a, b va téng cia ching, ¢ khai bao, dinh nghia va sir

dung cac ham.

Ta sé€ chia bai toan thanh cac ham thyc hién céc chirc ndng doc lap
bao gém: ham nhdp ma trén (tvong Gng ham nhdp mang hai chiéu),
ham hién thi ma tran (ham hién thi mang hai chiéu), ham cong hai ma

tran (ham cOng hai mang hai chi€éu) va ham main.

#include <conio.h>

#include <stdio.h>

#define m 2

#define n 3

void nhap mang(float al][n], int p, int q);

[n], int p, int qg);

, float Db[]l[n], float

void hien thi mang(float al]
void tong mang(float al][n]
c[]l[n], int p, int q);

float a[m][n], b[m][n], c[m][n];
printf ("\nNhap mang a: \n");

nhap mang(a, m, n);
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printf ("\nNhap mang b: \n");
nhap mang(b, m, n);

printf ("\nMang a: \n");
hien thi mang(a, m, n);
printf ("\nMang b: \n");
hien thi mang(b, m, n);

tong mang(a, b, ¢, m, n);
printf ("\nMang tong c: \n");
hien thi mang(c, m, n);
getch();

return O;

{
int i, J;
for(i = 0; i < p; 1i++)
for(j = 0; j < g; j++)
{
printf ("Nhap phan tu [%d][%d] =", i, J);

scanf ("$f", &ali]l[3]1);

void hien thi mang(float al[][n], int p, int q)
{
int i, 37
for(i = 0; i < p; 1i++)
{
for(j = 0; j < g; j++)
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printf ("%$5.2f", alillj]);
printf ("\n");

}
void tong mang(float al]l[n], float b[][n], float
c[][n], int p, int q)
{

int i, j;

for(i = 0; i < p; i++)

for(j = 0; 7 < g; Jj++)
clil[j] = alil[3] + blil([]]);

Vi du 5.9. Viét lai chuong trinh cta Vi du 4.34: nhdp ma trin
vudng cdc s thiec a,... Xdy dung vecto b gom cdc phdn tir nam trén
dwong chéo chinh cua ma trdn a. Hién thi 1én man hinh ma trgn a va

vecto b, ¢O khai bao, dinh nghia va str dung cadc ham.

#include <conio.h>

#include <stdio.h>

#define n 3

void nhap mang(float al][n], int p);

void hien thi mang 1(float b[], int p);
void hien thi mang 2 (float al][n], int p);

void xay dung mang (float al][n], float b[], int p);
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printf ("\nNhap mang a: \n");
nhap mang(a, n);

printf ("\nMang a: \n");

hien thi mang 2(a, n);

xay dung mang(a, b, n);
printf ("\nMang b: \n");

hien thi mang 1(b, n);
getch();

return O;

/e e e e
void nhap mang(float al][n], int p)
{
for(int i = 0; i < p; i++)
for(int 3 = 0; 3 < p; J++)
{
printf ("\nNhap phan tu [%d][%d] =", 1, J);
scanf ("$f", &alill[jl);
}
}
A S
void hien thi mang 1(float b[], int p)

{
for(int 1 = 0; 1 < p; 1i++)

printf ("$5.2f", b[i]);




166|Ng6n ngt lédp trinh C

void hien thi mang 2 (float al[][n], int p)
{
for(int 1 = 0; 1 < p; 1i++)
{
for(int 3 = 0; 3 < p; Jj++)
printf ("%$5.2f", alillj]);
printf ("\n");

for(int 1 = 0; 1 < p; 1i++)

5.7. B¢ quy

Dinh nghia

Dé quy 1a phuong phap dinh nghia mot ddi twong thong qua chinh
n6. Ham d¢ quy la ham duogc dinh nghia dya trén chinh n6 nhung véi
tham sb thay doi. Mdi 1an goi dé quy dén chinh né méy sé& tao ra mot
tap cac bién cuc bd mdi hoan toan doc 1ap voi tap cac bién cuc bo da
duoc tao ra trong cac lan go1i trudc.

Bai todn cé nhitng dic diém sau thi cé thé ding phwong phdp

dé quy:

- Bai toan dé dang giai quyét trong mot sb trudng hop dic biét cia
tham sb, goi 14 trudng hop suy bién hay trudng hop neo, chinh
1a truong hop dé két thuc dé quy;

- Trong trudng hop tong quat, bai toan c¢6 thé quy vé mot bai toan
cung dang nhung v6i tham s6 thay doi;
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- Sau mot s hitu han budc dé quy dan dén trudng hop suy bién.

Vi du 5.10. Viét ham tinh n !

Nhdn xét: Bai toan tinh n! c6 nhitng dic diém co thé sir dung
phuong phép dé quy:

- Truong hop suy bién: n = 0thin! = 1

- Truong hop tong quat: n! = n * (n - 1)!

(n-1)!'=(Mm-1) * (n - 2)!

- Pbi s6 n giam mdi 1an mot don vi, vi vay sau mot s6 hitu han
budc s& dan dén trudng hop suy bién (tic truong hop n = 0).
Tir cac dic diém trén ta c6 thé xdy dung ham dé quy tinh n! nhu sau:
long giaithua(int n)
{
if (n == 0)
return 1;
return n * giaithua(n - 1);
}
Vi du 5.11. Viét ham tinh u6c chung 16n nhét hai sb nguyén
duong a va b.
Nhdn xét: Bai toan tinh wéc chung 16n nhat cia hai s6 c¢6 nhiing
dic diém c6 thé sir dung phuong phap dé quy:
- Trudng hop suy bién:
a = bthiucln(a, b)

Il
o)

- Truodng hop téng quat:
a > bthiucln(a, b)

ucln(a - b, b)

a < bthiucln(a, b)

ucln(a, b - a)
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- Tathidyringcinéua > bthigina = a - b,néua < bthi
ginb = b - a va sau mot s6 hitu han budc s& dan toi truong
hop suy bién (truong hop a = b).

Ta c6 thé xay dung ham dé quy tinh udc chung 16n nhat cia hai s6

nguyén duong nhu sau:
int ucln(int a, int Db)
{
if (a == Db)
return a;
if (a > b)
return ucln(a - b, b);

return wucln(a, b - a);

}
® Lwu y: Phuong phap dé¢ quy khong phai bao gio ciling la
phuong phép hitu hiéu vi ham dé quy st dung nhiéu bd nhé. Mdi lan
goi dé quy may phai dung mot sé ving nhd méi dé luu giir gid tri cac
tham s6 va bién cuc bo. Vi vy, khi gip mot bai toan ma c6 thé co cach
gidi khong dung d€ qui (cach giai lap) thi ta nén dung cach nay. Song,
van ton tai nhitng bai toan cho dén nay chi c6 thé giai bang phuong
phap d¢ quy.
Vi du 5.12. So sanh s byte cip phat cho ham tinh n! theo
phuong phap d€ quy va ham tinh n! theo phuong phap 1ap.
Ham tinh n! theo phwong phap dé quy
long giai thua dg(int n)
{
if (n == 0)
return 1;

return n * giaithua(n - 1);
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Néu goi ham giai_thua_dq(4) thi qua trinh thyc hién nhu sau:
giai_thua dq(4) =4 * giai_thua dq(3) /* Ding 2 byte dé
luu gitr gia tri 4 */
giai thua dq(3) =3 * giai_thua dq(2) /* Ding 2 byte dé
luu gitr gid tr1 3 */
giai thua dq(2) =2 * giai_thua dq(1) /* Ding 2 byte dé
luu gitr gid tr1 2 */
giai thua dq(1) =1 * giai thua dq(0) /* Ding 2 byte dé
luu gitr gid tr1 1 */

giai_thua dq(0)=1*1=1

E- N IVS T B \S]

2 byte {

v v v l

Két qua giai thua dq4) = 1* 1* 2 * 3 * 4
Nhu vay, voi 1o goi giai_thua_dq(4) ham phai st dung8byEei(=2*
A)ldé luu giir gia tri cic tham sd, v6i n cang 16n thi s byte st dung
cang nhiéu.
Ham tinh n! theo phwong phap lap
long giai thua lap (int n)
{
long s = 1;
for(int 1 = 2; 1 <= n; 1i++)
s *= 1i;

return s;
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4 byte 2 byte
Néu goi ham giai_thua_lap(4) ham chi can st dung 4 byte cho
bién s va 2 byte cho bién i, v6i n 16n hon thi sé byte can dung cho
ham van khong thay d6i.

5.8. Him main c6 doi so

Ta da rat quen voi viée dinh nghia him main khong c6 d6i sd
dang main (), trong phan ndy ta s& duoc lam quen véi ham main co
dbi s6. Ngon ngir 1ap trinh C cho phép dua vao ham main hai ddi s6
dang main (int n, char *a[]), gidtrician vaa nhan dugc khi

go1 chuong trinh tir man hinh DOS.

Vi du 5.13.

#include <stdio.h>
int main(int n, char *all])
{
int i;
for (i = 1; i < n; i++)
printf ("\n%s", alil);
printf ("\n");

return O;

Cach chay chwong trinh: Ghi lai voi tén chuong trinh la
test.cpp, bién dich chwong trinh. O ddu nhic hé thong ta nhap vao
test hom nay la ngay 2 thang 9. Ta dd dua vao 7 tham sb,
cung voi tén chuong trinh 1a 8 tham s, nhu vay:
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n =38

al[0] = "C:\Dev-Cpp\bin\test.exe"
alll = "hom"

al[2] = "nay"

a[3] = "la"

al4] = "ngay"

a[5] = "2"

a[6] = "thang"

a[7] = "9"

C:\Deu—Cpp~bin>

Vi du 5.14. Chuong trinh sau cho phép ching ta nhap gia tri vao
cho céac doi so la cac xau s0, chuyén doi cac xau s6 do ra so6 va thuc

hién tinh toan vo1 cac so do.

#include <stdio.h>
#include <stdlib.h>

int main(int n, char *all])
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s += atoi(ali]):;

}

printf ("\nTong cac so chuyen doi tu xau so la:
%5d", s);

return O;

Ghi lai véi tén chuong trinh 1a sum. cpp, bién dich chuong trinh.
O dau nhic hé thong ta nhdp vao sum 1 2 3 4 5. Ta di dua vao 5
tham sd, cling voi tén chuwong trinh 13 6 tham sd, nhu vay:

n==~6

a[0] = "C:\Dev-Cpp\bin\sum.exe"
all] = "1"

a[2] = "2"

a[3; = "3"

al4] = "4"

a[5] = "5"

Dung ham atoi dé chuyéncac a[i] (1 = 1, 2,..,5) sang sb va
tinh téng cac s6 nhan duoc bing cau lénh s += atoi(alil).

Em Administrator: CAWindows\system32\cmd. C=E=n X ]

“Dev—Cpp~hin¥sum 1 2 3 4 &

C:
1
2
3
4
5

Tong cac so chuyen doi tu xau so la: 15
C:xDev—Cpprbin>_




Chuong 5. Ham|173

BAI THU'C HANH CHUONG 5

* Muc tiéu

Sau bai thyc hanh nguo1 hoc can dat duoc:

- Vé kién thire
+Ném duge khai niém ham, y nghia cua viéc st dung ham;
+ Cach xay dung va su dung ham;
+Phan biét ham c6 kiéu ham 1a void va kiéu ham khéc void;
+Néam duge cach truyén tham sb trong ham;
+Nam duoc cach viét ham dé quy.
- V& ky niing
+Khi c6 mét bai toan dat ra, xac dinh dugc cdc mé dun cong

viéc dé co thé xay dung ham;

+ Xdac dinh s6 do1 so, kiéu cac doi so, cach truyeén tham so cho tung
doi so.

= Noi dung

Bai 1. Chuong trinh sau day xay dung bao nhiéu ham. Cho biét kiéu
ham, tén ham, kiéu cua cac dbi sd, y nghia cua cac ham, bién
tong thé (néu cd), bién dia phuong (néu ¢d) trong chuong trinh.

#include <conio.h>
#include <stdio.h>
int tong(int n)
{
int i, s = 0;
for(i = 1; i <= n; i++)

s += 1i;
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return s;

}

int main ()

{
int n;
printf ("\nNhap n = ");
scanf ("sd", &n);
printf ("\n%5d", tong(n)):;
getch();

return O;

Bai 2. Cho biét ham sau thuc hién nhiém vu gi? Viét chuong trinh hoan
chinh str dung ham dé.

int tong(int n)
{
int i, s = 0;
for(i = 1; i <= n; i++)
s += 2 * i;

return s;

Bai 3. Cho biét ham sau thuc hién nhiém vu gi? Viét chuong trinh hoan
chinh str dung ham do.
void tong(int n)

{

int 1i;

float s = 0;

for(i = 1; i <= n; 1++)
s += 1.0 / i;
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Bai 4. Viét chuong trinh tinh giai thira cia n, véi n nguyén duong
duoc nhap vao tir ban phim.

Yéu cau:

+ Xéc dinh s6 lugng ham can xay dung;

+ Xac dinh kiéu ham, tén ham, s6 di s, kiéu ciia mdi di sé cho ting
ham;

+ Xay dung ham;

+ St dung ham.

Bai 5. Viét chuong trinh giai phuong trinh bac nhat ax + b = 0 ¢o
xay dung va str dung cac ham.

Yéu cau:

+ Xac dinh s6 lwrong ham can xay dung;

+ Xac dinh kiéu ham, tén ham, sb ddi sd, kiéu ctia mdi dbi s6 cho ting
ham;

+ Xay dung ham;

+ Str dung ham.

Bai 6. Viét chuong trinh giai phuong trinh ax® + bx + ¢ = 0 c6 xdy
dung va str dung cac ham.

Yéu cau:

+ Xac dinh s6 lwrong ham can xay dung;

+ Xac dinh kiéu ham, tén ham, sb ddi sd, kiéu ctia mdi dbi s6 cho ting
ham;

+ Xay dung ham;

+ Str dung ham.

Bai 7. Viét chuong trinh nhap mot mang mot chiéu gom n s6 nguyén
dwong, tinh va thong bao ra man hinh téng cac phan tir ¢ gia tri
1¢ trong mang bang cach xay dung va sir dung cac ham.
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Yéu cau:

+ Xéac dinh sd luong ham can xay dung;

+ Xac dinh kiéu ham, tén ham, s6 doi so, kiéu ctia mdi doi so cho tung

ham;

+ Xay dung ham;

+ Str dung ham.

Bai 8. Viét chuong trinh nhdp va hién thi mang hai chiéu a,,., tim va in

ra man hinh phan tir 16n nhat, bé nhat cia mang.

Yéu cau:

+ Xéac dinh sb luong ham can xay dung;

+ Xac dinh kiéu ham, tén ham, so doi so, kiéu ctia moi doi so cho tung

ham;

+ Xay dung ham;

+ Str dung ham.

Tu hoc

Bai 9. Viét lai cac chuong trinh trong bai thuc hanh cta cac Chuong 2, 3, 4

Bai 10.

Bai 11.

bang cach xay dung va sir dung cac ham.
Viét ham d6i mot sd nguyén khong 4m thanh xau nhi phan.
Viét chuong trinh nhap vao tir ban phim s nguyén khong am

n, ap dung ham trén in ra man hinh xau nhi phan tuong tng,

theo dang:

$é6 n Xadu nhi phéan
Chang han:

2 10

10 1010

Viét ham kiém tra tinh nguyén t6 ctia mot sé6 nguyén duong.
Viét chuong trinh nhap vao tir ban phim s nguyén duong n, ap
dung ham trén hay cho biét n c6 phai 1a s6 nguyén t6 khong?



Bai 12.

Bai 13.

Bai 14.

Bai 15.
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Viét ham kiém tra tinh hoan thién ctia mot s6 nguyén duong.
Viét chuwong trinh nhap vao tir ban phim sd nguyén duong n,
ap dung ham trén thong bao ra man hinh s n c6 phai la s6
hoan thién khong?

S6 nguyén dwong n la s6 hoan thién néu téng tat cd cdc wéc
cia n gdp doi n.

Chdng han: 6 la s6 hoan thién vi 6 ¢é cdc wéc la 1, 2, 3, 6
mal + 2 + 3 + 6 =2 * 6.

Viét ham kiém tra xem ba sd thuc co thé 1a s do ba canh cua
mdt tam gidc khong? Viét chwong trinh nhap vao tir ban phim ba
) thuc a, b, c, ap dung ham trén kiém tra néu ba sd a, b, c ¢o
thé 1a sb do ba canh ciia mot tam giac thi tinh va hién thi 1én man
hinh chu vi, dién tich ctia tam giac d6, ngugc lai thong béo ba sb
d6 khong thé 13 s6 do ba canh ctia mot tam giac.

Chcfng han: Ba s6 3, 4, 5 ¢6 thé la sé do ba canh ciia mét
tam giac, tam giac nay co chu vi la 12, dién tich la é.

Viét ham tinh s6 Fibonaxi thir n. Viét chuong trinh nhép
vao tir ban phim s nguyén duong n. Ap dung ham trén tim va
in ra man hinh sé Fibonaxi tuong tng.

(Ddy s6 Fibonaxi la day sé dwoc quy dinh:

Fibl = 1; Fib2 = 1;

Fibn = (Fibn - 1) + (Fibn - 2)vdéin > 2).

Viét ham doi gia tri hai bién thyc cho nhau. Viét chuong trinh
nhap vao tir ban phim hai s thuc %, y, 4p dung ham trén dé
d6i gia tri hai bién x, y cho nhau. Hién thi 1én man hinh gia tri

cua x vay trudc va sau khi doi.

=
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Chuong 6
KIEU DU LIEU DO NGUOI LAP TRINH PINH NGHIA

Muc tiéu: Sau khi hoc xong chwong ndy nguwoi hoc can nam dwoc:
» Khdi niém kiéu cdu triic;
> Cdch khai bdo va sir dung kiéu cau triic;
> Con tré cdu triic;
> Mang cdc cdu tric;
> Cau triic tw tré va danh sach lién két;
> Kiéu hop, kiéu liét ké.

Céc tai li¢u tham khao chinh cua chuong bao gém [1,4,5,6,7, 8].

6.1. Kiéu cAu triic struct
6.1.1. Khai niém

Kiéu cau trac 1a kiéu dir liéu do ngudi 1ap trinh tu dinh nghia, bao
gdm nhiéu thanh phan ¢ thé c¢6 kiéu khac nhau, mdi thanh phan duoc
goi 13 mot truong. Céc truong cia ciu trac duoc khai bao nhu khai bao
cac bién. Su khac biét giita kiéu cau trac va kiéu mang 1a: cac phan tir
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cia mang 13 cung kiéu dir liéu con cic phan tir cia ciu tric co thé co
cac kiéu dir liéu khac nhau. Cau tric thudng giup to chirc cac dir lidu
phire tap, dic biét 1a trong cac chuong trinh 16n. Boi vi cdu trac cho
phép mdt nhom cac bién cé lién quan duoc xir Iy nhu mot don vi thay
vi xir Iy cac bién riéng biét. Chang han, thong tin vé mdt sinh vién bao
gdm ho va tén, ngay sinh, noi sinh, gidi tinh, ho khau,... co thé duoc
quan ly d& dang, thuan tién nho st dung dir liéu kiéu cdu trac.

6.1.2. Pinh nghia kiéu cau tric

Cach 1: Str dung tir khoa struct
struct <Tén kiéu clu truc>
{
<Kiéu 1> <Cac trudng 1> ;

<Kiéu 2> <C&c trudng 2> ;

<Kiéu n> <Cac trudng n> ;
}i
Cach 2: Str dung tir khéa typedef
typedef struct
{

<Kiéu 1> <Céac trudng 1> ;

<Kiéu 2> <C&c trudng 2> ;

<Kiéu n> <Cac trudng n> ;

} <Tén kiéu céu truc>;

Trong do:

- Tén kiéu chu truc: Pugc dit theo quy tic dit tén ciia ngdn
ngtr 1ap trinh C;

-Kidu i (i = 1, 2,.., n): Co thé la kiéu dit liéu co ban, kiéu

mang, ki€u con trd hodc cling co6 thé la mot ki€u cau truc da dugc
dinh nghia trude kiéu cau tric nay;
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-Cac trudng i (1 = 1,2, ., n): Co thé 13 mot hay nhiéu
truong c6 kiéu dir liéu 1a Kidu i. Néu c6 nhiéu hon mot trudng
thi cac truong dugc viét cach nhau boi ddu phay. Tén ciia mdi
truong dugc dit theo quy tic dit tén cia ngdn ngit 1ap trinh C.
Céc truong dugc khai bao nhu khai béo bién.

Vi du 6.1. Pé quan Iy ngay, thang, nim ctia mdt ngdy trong nim ta
c6 thé khai bao kiéu ciu trac gdm ba thong tin: Ngay, Thang, Nam.

Cach 1: Cach 2:

struct NgayThang
{
unsigned char Ngay;
unsigned char Thang;
unsigned int Nam;

}s

typedef struct
{
unsigned char Ngay;
unsigned char Thang;
unsigned int Nam;

} NgayThang;

hoic khai bao gop cac truong cung kiéu:

Cach 1:
struct NgayThang

{

unsigned char Ngay,
Thang;

unsigned int Nam;

}s

Cach 2:
typedef struct

{

unsigned char

Ngay, Thang;
unsigned int Nam;

} NgayThang;

Vi du 6.2. Bé quan Iy sinh vién, mdi sinh vién gdm cac thong tin:
M& sb sinh vién, ho tén, ngdy, thdng, ndm sinh, giéi tinh,
dia chi thudng try, ta co thé khai bio mot ciu trac gém cac

truong nhu sau:
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Cach 1: Cach 2:
struct SinhVien typedef struct
{ {
char MSSV[10]; char MSSVI[10];
char HoTen[40]; char HoTen[40];
struct NgayThang NgaySinh; NgayThang NgaySinh;
int GioiTinh; int GioiTinh;
char DiaChi[407]; char DiaChi[40];
}; } SinhVien;

Trong do: CAu trac NgayThang da duoc dinh nghia trong Vi du 6.1.
6.1.3. Khai b4o bién ciu tric

Cu phap:

= Poi véi kiéu ciu tric dwoe dinh nghia theo cach 1

struct <Tén kiédu cldu truc> <Danh sach bién clu truac>;

= Poi véi kiéu ciu tric dwoe dinh nghia theo cach 2

<Tén kiéu cdu truc> <Danh sach bién cdu truc>;

Vi du 6.3. Khai biao bién NgaySinh co kiéu ciu tric

NgayThang; bién sv ¢ kiéu ciu tric Sinhvien.
. Cich I: Cich 2:

éstruct NgayThang NgaySinh; NgayThang NgaySinh;

éstruct SinhVien SV; SinhVien SV;

6.2. Cac thao tic trén bién kiéu cau tric
6.2.1. Truy nhap dén tirng trudng ciia bién cau tric
Cu phap: <Bién cldu truc>.<Tén trudng>

Chang han: struct NgayThang Ng;
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Hinh anh bién Ng trong b nhé

unsigned char unsigned char unsigned int
Ngay Thang Nam
Ng.Ngay Ng.Thang Ng.Nam
= Luuy:

-Cac bién ciu tric c6 thé gan cho nhau. Thuc chat day 1a thao tac
trén toan bo ciu trac khong phai trén mot truong riéng 1é nao;

- Vi cac bién kicéu cau trac khong thé thwe hién duogc cac thao
tac sau day:

+ St dung cac ham xuat nhdp trén bién cau tric (chi cho phép
st dung ham nhdp xuat d61 voi cac truong cua cau trac);

+ Cac phép toan quan hé, cac phép toan sé hoc va logic.

Vi du 6.4. Viét chuong trinh quan 1y ddi tugng sinh vién, mdi sinh
vién gém cac thong tin sau: ho tén, tudi, diém trung binh, xép

loai, trong d6 xép loai dugc tinh nhu sau:
xép loai “Gi6i” néu diém trung binh >8.0,
xép loai “kha” néu 7.0< didm trung binh <8.0,
Xéploai“Trung binh” néu 5.0< diém trung binh <7.0,

con lai xép loai “véu”. Nhap vao tir ban phim thong tin cho mét

sinh vién. Hién thi thong tin cua sinh vién vira nhap.

#include <conio.h>
#include <stdio.h>
#include <string.h>
typedef struct

{
char hoten[30];
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}S

int tuoi;
float dtb;
char xeploai[1l0];

inhVien;

SinhVien s;

printf ("\nNhap thong tin cua sinh vien: ");
printf ("\nNhap ho va ten: ");
fflush(stdin) ;

gets (s.hoten);

printf ("\nNhap tuoi: ");

scanf ("%$d", &s.tuoi):;

printf ("\nNhap diem trung binh: ");

scanf ("%f", &s.dtb);

if (s.dtb >= 8)

strcpy (s.xeploai, "Gioi"):;

else 1f (s.dtb >= 7)

strcpy (s.xeploai, "Kha"):;

else 1f (s.dtb >= 5)

strcpy (s.xeploai, "Trung binh");

else strcpy(s.xeploai, "Yeu");

printf ("\nThong tin cua sinh vien s: \n");

printf ("\n%-30s %-5d %-5.2f %-10s", s.hoten,
s.tuoi, s.dtb, s.xeploai);

getch();

return O;
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Vi du 6.5. Ciing vdi bai toan quan 1y d6i tugng sinh vién trong
Vi du 6.4, viét chuong trinh quan 1y n sinh vién bao gém cac cong
viéc: nhap thong tin cho n sinh vién, hién thi 1én man hinh thong tin cua
n sinh vién. Sap xép n sinh vién theo thtr ty giam dan cia diém trung

binh, hién thi 1én man hinh thong tin cta n sinh vién sau khi sap xép.

bé quan ly n sinh vién ta s€ st dung mot mang mat chiéu ma kiéu
phan tir cia mang 13 kiéu cdu trac. Véi chuong trinh nay ta sé& dinh
nghia cic ham, bao gom: ham nhap thong tin sinh vién, ham hién thi
thong tin sinh vién, ham sip xép sinh vién theo thir tu giam dan cia

diém trung binh va hAmmain.

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

#include <string.h>

typedef struct
{
char hoten([30];
int tuoi;
float dtb;
char xeploai[1l0];

}SinhVien;

{
float tg;

int 1i;
for(i = 0; i < n; i++)
{
printf ("Nhap thong tin sinh vien thu %d:\n", 1i);




186|Ng6n ngt lédp trinh C

printf ("Nhap ho va ten sinh vien : ");
fflush(stdin) ;
gets(a[i].hoten);
printf ("Nhap tuoi: ");
scanf ("%$d", &ali].tuoi);
printf ("Nhap diem trung binh: ");
scanf ("$£f", &tg);
ali]l.dtb = tg;
if (a[i].dtb >= 8.0)
strcpy(al[i] .xeploai, "Gioi");
else 1f (a[i].dtb >= 7.0)
strcpy(al[i] .xeploai, "Kha");
else 1f (a[i].dtb >= 5.0)
strcpy(al[i] .xeploai, "Trung binh");

else strcpy(al[i].xeploai, "Yeu");

void hien thi(SinhVien af[], int n)
{

int i;

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

printf ("\n\n%-30s %-5d %-5.2f %$-10s",

\

ali].hoten, al[i].tuoi, ali].dtb, ali].xeploai);

void sap giam(SinhVien af[], int n)

{

int i, 3;

SinhVien tg;
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for(i = 0; i < n - 1; i++)
for(j = 1 + 1; j < n; J++)
if (af[i].dtb < alj].dtb)

tg = ali]l;
ali]l = aljl;
aljl = tg;

SinhVien x[10];

int n;

printf ("Nhap so sinh vien: ");

scanf ("%d", &n);

nhap (x, n);

printf ("\nDanh sach truoc khi sap:\n");
hien thi(x, n);

sap giam(x, n);

printf ("\nDanh sach sau khi sap:\n");
hien thi(x, n);

getch();

return O;

6.2.2. Khéi tao ciu tric
Viéc khoi tao ciu trac c¢6 thé duge thuc hién trong khi khai bao
bién céu tric. Cac truong cua cAu tric can khoi tao duge dat gitra cap

ngodc {}, chang dugc phin cach nhau béi dau phay (, ).
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Chdang han: Khoi tao mot bién cu tric NgaySinh c6 kiéu céu
tric NgayThang:

struct NgayThang NgaySinh = {29, 8, 1986};

6.3. Con tré céu tric
6.3.1. Khai bso con tré cu tric
Viéc khai béo bién con tré kiéu cau tric cling tuong ty nhu khai
bédo mot bién con tré khac.
Cu phap:
struct <Tén kiéu clu truc> * <Tén bién trod>;
Chdng han: Khai bao mdt con tré ciu tric kiéu NgayThang nhu
sau:
struct NgayThang *p;
6.3.2. Sir dung con tré cu tric
Khi khai bao bién con tré ciu trc, bién con tro chwa co dia chi cu
thé. Lic nay nd chi méi duoc cp phat 2 byte dé luu giit dia chi nhung
chua tré téi mot ddi tuong cu thé. Mudn thao tac trén con tré ciu tric
hop 1€, cling tuong tu nhu céc con trd khac, ta phai:
- Hodc cap phat mot ving nhd cho n6 (st dung ham malloc hay
calloc);
- Hoac cho n6 quan 1y dia chi ciia mot bién cu trac nao do.
Chdng han: Sau khi khi tao gia tri ctia cdu tric:
struct NgayThang NgaySinh = {29, 8, 1986};
struct NgayThang *p;
p = &NgaySinh;

(Luc nay bién con tré p da chira dja chi ctia bién NgaySinh)
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6.3.3. Truy nhip cac thanh phan ciia ciu tric dang dwgc quan ly

béi con tré

Dé truy cap dén ting trudng ctia mdt cu tric théng qua con tro, ta

st dung phép toan -> (ddu trir va déau 1om hon viét sat nhau).

= Luu y: Ngoai ra, ta vin c6 thé sir dung dén phép toan * dé truy

cap vung dir liéu dang duoc quan 1y bai con tro cu trac dé liy thong
tin can thiét.

Vi du 6.6. Sir dung con tré céu truc.

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

typedef struct

{

}NgayThang;

int main ()

{

unsigned char Ngay, Thang;

unsigned int Nam;

NgayThang Ng = {15, 1, 1990};

NgayThang *p;

p = &Ng;

printf ("Truy nhap binh thuong %d-%d-%d\n",
Ng.Ngay, Ng.Thang, Ng.Nam);

printf ("Truy nhap thong qua con tro %$d-%d-%d\n",
p —-> Ngay, p -> Thang, p -> Nam);

printf ("Truy nhap qua vung nho con tro %d-%d-%d\n",
(*p) .Ngay, (*p).Thang, (*p).Nam);

getch();

return O;
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6.4. Céu tric ty troé va danh sach lién két
Céu trac tu tro 13 loai cAu trac ma trong cac thanh phan cua nd co
it nhdt mot thanh phan 13 con tro ¢ kiéu cau trac dang dinh nghia. Ciu
tric tu tro thuong dugc dung dé tao danh sach lién két nhu: danh sdch
lién két don, danh sdach lién két doi, danh sdch lién két vong... Cling
twong tu nhu mang, ¥ nghia cta danh sach lién két 1a dé luu trir cac
phan tir ciing kiéu. Tuy nhién, viéc luu trir bang danh sach lién két uu
diém hon Iuu trit bang mang ¢ chd:
- Tiét kiém bd nhé vi can bd sung phan tir ndo vao danh sach thi
moi cap phat bd nhé cho phan tir d6 va két ndi vao danh sach;
- Viée bd sung hay loai bo céac phﬁn tir khéi danh sach duoc thuc
hién don gian hon mang.

6.4.1. Khai bao céu triic tu tré

Cach 1:
struct <Té&n kiédu clu truc tu troé>
{
<Kiéu 1> <Cac trudng 1> ;

<Kiéu 2> <C4c trudng 2> ;

<Kiéu n> <Cac trudng n> ;

struct <Tén kiéu cdu truc tu trd> <Cac bién
con trodé>;

} J‘
Cach 2:
typedef struct <Tén kiéu cdu trac>

{
<Kiéu 1> <Cac trudng 1> ;

<Kiéu 2> <C4c trudng 2> ;
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<Kiéu n> <Cac trudng n> ;
<Tén kidu clu truc> <Cac bién con tro>;
} <Tén kiéu clu tric tu troé>;
Cach 3:

typedef struct <Tén kiéu clu truc> <Tén kiéu clu
tric tyg trod>;

struct <Tén kiédu clu truc>
{
<Kiéu 1> <Cac trudng 1> ;

<Kiéu 2> <C4c trudng 2> ;

<Kiéu n> <Cac trudng n> ;
<Tén kidu clu truc> <Cac bién con tro>;
}i
Cach 4:
struct <Tén kiéu clu truc>
{
<Kiéu 1> <Cac trudng 1> ;

<Kiéu 2> <C4c trudng 2> ;

<Kiéu n> <Cac trudng n> ;
<Tén kiédu cdu truc> <Cac bién con troé>;
}i

typedef struct <Tén kiéu cldu truc> <Tén kiéu céiu
tric tyg trod>;

6.4.2. Danh sach lién két

Danh sach lién két 13 mot cAu trac dir liéu cho phép quan Iy cac cau
trac cung kiéu bang viéc lién két voi nhau thong qua céc con tro trong
cdu trac. Co nhiéu dang danh sach lién két phu thudc vao cach két ndi.
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- Danh sach lién két don: Mdi ciu tric chira mot con trd trd toi
cdu trac tiép theo (thuong goi la con tré next) hodc trudc do
(thwong goi la con tré previous). Pbi voi danh sach con tro tro
vé trudc, cAu trac dau tién cua danh sach s& chia h?lng NULL, ciu
trac cudi cung duoc danh du boi mot con trd (thuong goi la con
tré 1ast). Pbi véi danh sach con tro tro vé cau trac tiép theo, cau
trac dau s& duoc danh dau boi mot con trd (thuong goi la con tré
head) va cdu tric cudi cting chira hdng NULL.

- Danh sich lién két déi: GOm hai con tro, mot tro téi cu truc
trudc va mot tré toi cAu trac sau, hai dau cua danh sach duoc
danh diu béi cac con trd head, last.

- Danh sach lién két vong: Gom mot con tré tro vé sau (hoic
trudc), hai dau cta danh sach dugc ndi voi nhau tao thanh mot
vong. Chi cAn mdt con tré head dé danh diu dau danh sach.

Do trong cdu triic ¢6 chira cac con tro tré téi cdu tric tiép theo
va/hodc cdu trac ding trude nén tir mot cau tric nay ching ta co thé
truy cap dén mot cau trac khac (trudc va/hodc sau nd). Két hop vai cac
con tré danh dau hai dau danh sach (head, last) ching ta sé dé dang
lam viéc voi bat ky phan tr ndo cua danh sach. Mot s cong viée
thuong thyc hién trén mot danh sach lién két nhu: b6 sung phan tir vao
danh sdch; chén thém mét phan tr mdi; xod mét phan tir cia danh
sdch; tim kiém; sdp xép danh sdch; in danh sdch;...

Vi du 6.7. Gia str ta c6 kiéu cdu tric SinhVien

typedef struct SV SinhVien;
struct SV
{

char hoten[30];

float dtb;

SV *next;

}s
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Khi d6, mot danh sach lién két don gdm ba phan tir kiéu ciu tric

SinhVien s& duoc thé hién trong bd nhé nhu sau:

A

5.7 |——»| B 8.0 » C 6.5 —» NULL

head

6.4.3. Cac phép toan trén danh sach lién két

a. Tao phén tir méi

Dé tao phan tir méi thong thuong chung ta thuc hién theo cac budc

sau day:

- Cap phat mot ving nhé du chira mot phan tir ctia danh sach bang

ham malloc hodc calloc;

- Nhap thong tin can luu trit vao phan tir méi. Con tro next cua

phan tr méi dugc gan bang NULL;

- Gén phﬁn tr vua tao dugc vao danh sach theo mot trong hai

truong hop:

+ Gin vao dau danh sach bang cach diéu chinh con tré head

dé tré vao phan tir mdi. Néu moi phan tir méi cua danh sach
déu két ndi vao dau ta dugc danh sach LIFO (Last In First
Out - Vao Sau Ra Trudrc), vi nhu vdy sau nay khi duyét danh
sach phan tr nao vao sau s& dugce duyét trude, phan tir nao

vao trude s€ duyét sau.

+ Gan vao cudi danh sach bang cach cho con tré next cua

phan tir cudi danh sach (dang chita NULL) trd vao phan tir
moi. Con tré last dugc didu chinh dé tré vao phan tir méi.
Néu danh sach khong ¢ con tré last thi dé tim dugc phan
tr cudi chuong trinh phai duyét tir dau, bat dau tir con trd
head cho dén khi gip phan tir chira NULL, d6 1a phan tir
cudi ciia danh sach. Néu tit ca cac phan tir méi déu duoc bd



194|Ng6n ngt lédp trinh C

sung vao cudi thi ta dwoc danh sach FIFO (First In First Out —
Vao Trude Ra Trudce), vi sau nay khi duyét danh sach phan

tir nao vao trudc s€ dugc duyét trude, phan tir nao vao sau s€

duyét sau.
MOI‘S.O‘ A ‘5.7‘ > B ‘8.0‘ C ‘6.5‘—+NULL
head B6 sung phan tir vao dau danh sdch

A ‘5.7‘——>B‘8.0‘ > C‘6.5‘ ‘MOI‘S.O‘—*NULL

head BG6 sung phan tir vao cudi danh sdach ljst

b. Chén phan tir mdi vao giiva

Gia st phan tir moi dugce chén vao gitta phan tir thir i va i + 1.
Dé chén ta ndi phan tir méi vao phan tirthtr i + 1 va ndi phan tir tha 1
vao phan tir moi. Cac budc thuc hi¢n nhu sau:

- Cho con trd p trd t&i phan tir thir i;

- Cho con tré next ciia phan tir mdi tré vao phan tir thar i + 1;

- Cho con tré next ciia phan tir thi i (hién duwoc tré boi o) thay vi
tré vao phan tir thr i + 1 s& tré vao phan tir méi.

MOI | 5.0
F vy 1t1

5.7 | B 8.0 » C 6.5 | —» NULL

T [

c. Xod phin tir

Viéc xoa mot phan tir ra khoi danh sach lién két rat don gian boi

chi vi¢c thay doi cac con tro. Cu thé, gid sir can xoa phan tu thir i ta
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chi can cho con tro next cua phan tir thir i - 1 tro vao phan tir thi
i + 1. Cac budc thuc hién nhu sau:

- Cho con tré p tro toi ph?ln trthri - 1;

- Cho con tro g tré vao ph?ln tir thir i

- Cho con tré next claphantiarthri - 1trovaophanturthii + 1;

- Giai phdng bd nhd dugce trd bdi con trd q.

i-1 i i+1
A 5.7 ----» B | 8.0~ e » CV|6.5| —>» NULL
p q

= Luu y: Néu x6a phan tir du tién ctia danh sach ta cho con tré q
tré vao dau danh sach, cho con tré head tro téi phan tir tiép theo

(head = head -> next), giadi phong b nhd dugc tré bdi con trd g.
d. Duyét danh sach

Duyét 13 thao tic di qua ting phan tir cia danh sach, tai mdi
phan tr chuwong trinh thyc hién mot cong viéc nao d6 ma ta goi la
tham phan tir d6. Mot phép thim c6 thé don gian 13 hién thi ndi dung
ctia phan tir 46 ra man hinh. Pé duyét danh sach, ta chi can cho mot
con tré (chang han la con tré p) chay tir phan tir dau dén phan tu
cudi cta danh sach. Cau 1énh cho con tré p trd téi phan tir tiép theo
cua danh séch la:

P = p —> next;

Ngoai cac thao tac trén, ddi voi danh sach con cé nhiéu thao tac
khac nhu: fim kiém phan tir trong danh séch, sdp xép danh sdch theo
mot tiéu chi nao do, ...

Vi du 6.8. Cho ciu tric SinhVien gém hai trudng ho tén va

diém trung binh. Tao danh sich LIFO gdm n sinh vién. Hién thi
lén man hinh danh sach vira tao.
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Trong chuong trinh nay ta sir dung mot con tré head tré vao dau
danh sach 1a bién tong thé, vi vay ta dinh nghia cdc ham tao danh sach
va hién thj danh sach 1a cac ham khong tham sd.

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

#define n 5

typedef struct SV SinhVien;
struct SV
{
char hoten[30];
float dtb;
struct SV *next;
}i

SinhVien *head = NULL;

void tao ds()
{
int i;
float tg;
SinhVien *p;
for(i = 0; i < n; i++)
{

printf ("\nNhap thong tin sinh vien thu

sd:\n", 1i);

p = (SinhVien*)malloc(sizeof (SinhVien)) ;
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printf ("Nhap ho va ten: ");
fflush(stdin) ;

gets(p -> hoten);

printf ("Nhap diem: ");
scanf ("Sf", &tqg);

p —-> dtb = tg;

p -> next = head;

head = p; //Gan p vao danh sach LIFO

void hien thi ds()
{
SinhVien *p;
p = head;
while (p != NULL)
{
printf ("\n%-30s %5.2f", p -> hoten, p -> dtb);

P = p —> next;

printf ("\nTao danh sach:\n");

tao ds();

printf ("\nDanh sach vua tao:\n");
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hien thi ds();
getch();

return O;

Vi du 6.9. Tao danh sach LIFO gdm cic s6 nguyén duong duoc
nhap tir ban phim, két thuc nhap 13 mot s6 4m hoic sé khong. Sap xép
danh sich theo tht tu tang dan va hién thi 1én man hinh danh sach sau
khi sdp.

Vi chuong trinh ndy ta ¢ thé dinh nghia cac ham c6 tham s hinh

thire 13 con tré trd vao dau danh sach. Danh sach nay c6 thé tao cho dén
khi ta nhap vao mot s6 am hodc sd khong.

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

#include <stdlib.h>

struct BanGhi
{
int so;

struct BanGhi *next;

struct BanGhi *tao ds(struct BanGhi *h)
{

int a;

struct BanGhi *p;

do

{

printf ("Nhap so nguyen duong (So am hoac so
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0 de thoat): ");

scanf ("sd", &a) ;

if (a > 0)

{
p = (struct BanGhi*)malloc (sizeof (struct BanGhi));
p —-> so = a;
p —-> next = h;

h = p;

}
while (a > 0);

return h;

void hien thi ds(struct BanGhi *h)
{
struct BanGhi *p;
p = h;
while (p != NULL)
{
printf ("$5d", p -> so);

P = p —> next;

void sap xep(struct BanGhi *h)

{
struct BanGhi *p = h, *qg;
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int tg;
while (p -> next != NULL)
{
g = p —-> next;
while (g != NULL)
{
if (p -> so > g -> s0)
{
tg = p -> s0;
p -> so = d —> sO;

g —-> so = tg;

g = gq —-> next;

P = p —> next;

struct BanGhi *head = NULL;
printf ("\nTao danh sach:\n");
head = tao_ds (head);

printf ("\nDanh sach vua tao:\n");
hien thi ds(head);

sap_xep (head) ;

printf ("\nSap xep danh sach\n");
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hien thi ds(head);
getch();

return O;

Vi du 6.10. Ciing bai toan trong Vi du 6.8 nhung danh sach can
tao la danh sach FIFO.

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

#define n 5

typedef struct SV SinhVien;
struct SV
{
char hoten[30];
float dtb;
struct SV *next;
}i

SinhVien *head = NULL, *last = NULL;

void tao ds()
{
int 1i;
float tg;
SinhVien *p;
for(i = 0; i < n; i++)

{
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printf ("\nNhap thong tin sinh vien thu %d:\n", 1i);
p = (SinhVien*)malloc(sizeof (SinhVien)) ;
printf ("Nhap ho va ten: ");
fflush(stdin) ;
gets(p -> hoten);
printf ("Nhap diem: ");
scanf ("$f", &tqg);
p —-> dtb = tg;
p —-> next = NULL;
if (head != NULL)
last -> next = p; // Gan p vao danh sach FIFO
else
head = p;
last = p;

void hien thi ds()
{
SinhVien *p;
p = head;
while (p != NULL)
{
printf ("\n\n%-30s %5.2f", p -> hoten, p —> dtb);

P = p —> next;
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int main ()
{
printf ("\nTao danh sach:\n");
tao ds();
printf ("\nDanh sach vua tao:\n");
hien thi ds();
getch();

return O;

6.5. Kiéu hop union

Viéc dinh nghia mot kiéu hop ciing nhu kiéu cau tric nhung chiing
khac nhau & chd: Cac thanh phan cua cdu tric c¢6 nhitng ving nhé khéac
nhau, con cac thanh phan cua kiéu hop duoc cap phat cing mot ving
nhd chung cho cac bién khac nhau nhiam tiét kiém bo nhé. Do 16n cua
kiéu hop bang d6 16n cua truong c¢é kiéu dit liéu 16n hon.

Chang han:

union u_ type
{
int i;
char ch;
i
u_type a;

Khi d6, ving nhé danh cho bién a chinh 1a ving nhé danh cho
bién i va bién ch. Tuy nhién, dbi voi kiéu hop ca 1 va ch cung chung
mdt ving nhd. Nhu vay, tai mot thoi diém ta chi sir dung mot bién hodc
i hodc ch.

Khi khai bao bién kiéu hop trinh bién dich s& cap phat ving nhé co
kich thudc 16n nhat trong tit ca cac phan tir ctia kiéu hop. Trong vi du
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trén, trinh bién dich s& cip phat 2 byte cho kiéu u_type vi trong hai
thanh phin int va char thiint co kich thudc 16n nhat (2 byte).

Viéc dinh nghia mot kiéu hop, khai bao bién kiéu hop, mang kiéu
hop, con tro kiéu hop cling nhu cach truy nhap dén cac trudng cua bién
kiéu hop hoan toan twong tu nhu ddi v&i cau trac. Mot cau trac c6 thé
c6 truong kiéu hop va nguoc lai mot truong cua kiéu hop c6 thé c6 kiéu
cau tric.

Vi du 6.11. Cach sir dung dit liéu kiéu hop.

#include <conio.h>
#include <stdio.h>
typedef union
{
int a;
int b;
}Hop;
int main ()
{
Hop h;
h.a = 10;
printf ("$5d %5d", h.a, h.b);
h.b = 20;
printf ("\n%5d %5d", h.a, h.b);
getch();

return O;

Vi du 6.12. Tao mdt kiéu hop vo chong gom hai thanh phan tén
vo vd tén chdng. Sau d0, tao mot cdu trac ngudi gom: ho tén,
tudi, giéi tinh (quy dinh 0: N, 1: Nam), tinh trang hon nhan
(quy dinh 0: Poc than, 1: Cé gia dinh). Néu la Nir va da c6 gia
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dinh thi nhap ho va tén chdng, néu 1a Nam va di c6 gia dinh thi nhap

ho va tén vg. Hién thi 1én man hinh thong tin ctia moi nguoi.

#include <conio.h>
#include <stdio.h>
union Vo Chong
{
char tenvo[30];
char tenchong[30];
i
typedef struct Nguoi
{
char hoten[30];
int tuoi;
unsigned char gioitinh;
unsigned char honnhan;
union Vo Chong ten;
i
int main ()
{
Nguoi s;
printf ("Nhap thong tin nguoi s: ");
printf ("Nhap ho va ten: ");
fflush(stdin) ;
gets (s.hoten);
printf ("Nhap tuoi: ");
scanf ("%$d", &s.tuoi):;

printf ("Nhap gioi tinh (0: Nu, 1: Nam): ");

scanf ("%d", &s.gioitinh);
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printf ("Tinh trang hon nhan (0: Doc than, 1: Co

gia dinh): ");

scanf ("%d", &s.honnhan);

if ((s.gioitinh == 1) && (s.honnhan == 1))

{
printf ("Nhap ten vo: ");
fflush(stdin) ;
gets(s.ten.tenvo);

}

if ((s.gioitinh == 0) && (s.honnhan == 1))

{
printf ("Nhap ten chong: ");
fflush(stdin) ;
gets (s.ten.tenchong) ;

}

printf ("\nThong tin nguoi s: \n");

if (s.honnhan == 0)
printf ("$s %5d %5d %5d", s.hoten, s.tuoi,
s.gioitinh, s.honnhan);

if ((s.gioitinh == 1) && (s.honnhan == 1))
printf ("$s %5d %$5d %$5d %s", s.hoten, s.tuoi,
s.gioitinh, s.honnhan, s.ten.tenvo);

if ((s.gioitinh == 0) && (s.honnhan == 1))
printf ("$s %5d %$5d %$5d %s", s.hoten, s.tuoi,
s.gioitinh, s.honnhan, s.ten.tenchong);

getch();

return 0;

}
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6.6. Kiéu liét ké enum

La kiéu dit liéu dugc dinh nghia bang cach liét ké tén cia cac gia
tri. V& ban chét day tén duogc liét ké co gia tri 1a cac sd nguyén voi gia
tri ngdm dinh bat dau tr 0, gia tri tiép theo tang 1én 1. Tuy nhién, ta co
thé gan gia tri cho cac tén bang cac gia tri nguyén bat ky. Déi voi kiéu
liét ké ching ta khong thé doc va xuét truc tiép cic tén cia nd, do do
khi nhdp ta ciing nhap sd nguyén va khi xuit ciing xuit s6 nguyén
tuong tng vaéi tén duoc liét ké.
Khai bdo kiéu liét ké

enum <Kiéu> {<Tén liét k&> [= <Gi& tri>], ...};
Khai bdo bién c6 kiéu liét ké

enum <Kiéu> <Danh s&ch bién kiéu hop>;
hoac

<Kiéu> <Danh sach bién kiéu hop>;
C6 thé két hop khai bdo kiéu ligt ké véi khai bdo bién

enum <Kiéu> {<Tén liét ké&> [= <Gi& tri>], ...}
<Danh s&ch bién kiéu hop>;

Vi du 6.13.

enum Mycolorl {Blue, Red, Purple, Yellow, Pink, White};

Trong do: enum la tir khoa, Mycolorl la tén kiéu liét k&€, Blue,
Red, Purple, Yellow, Pink, White la cac tén liét ké. Blue co
gia tri 0, Red ¢O gia tri 1, Purple c6 gid tri 2, Yellow cO gia tri 3,
Pink cO giatri4, White co gia tri 5.

Khai bdo bién c6 kiéu Mycolorl

enum Mycolorl Flag color;

hodc Mycolorl Flag color;

printf ("sd %d", Blue, Yellow); //Kétquélé 0 3
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enum Mycolor2 {Blue = 2, Red, Purple,
Yellow, Pink, White};

Trong kiéu Mycolor2: Blue co gid tri 2, Red ¢ gid tri 3,
Purple co gidtri4, Yellow co gia tri 5, Pink co gia tri 6,
White cO gia tri 7.

enum Mycolor3 ({Blue = 2, Red, Purple,
Yellow = 10, Pink, White};

Trong kiéu Mycolor3: Blue co gid tri 2, Red ¢ gid tri 3,
Purple c0 gia tri 4, Yellow c6 gia tri 10, Pink cé gia
tri 11, Wwhite c6 gid tri 12.

enum Mycolor4 {Blue = 2, Red = 3, Purple = 5,
Yellow = 7, Pink = 8, White = 9};

Trong kiéu Mycolor4: Blue co gid tri 2, Red ¢ gid tri 3,
Purple cO gidtri 5, Yellow co gia tri 7, Pink c0 gia tri 8,

White cO gia tri 9.

Vi du 6.14. Cach sir dung dit liéu kiéu liét ké.

{

int main ()

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

enum Days {Mon = 2, Tue, Wed, Thu, Fri, Sat, Sun};

Days d;
printf ("\nNhap so nguyen thuoc doan [2..8]: ");
scanf ("%d", &d);

switch (d)

case Mon: printf ("\nDay la: Thu Hai"); break;

case Tue: printf ("\nDay la: Thu Ba"); break;
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case Wed: printf ("\nDay la: Thu Tu"); break;
case Thu: printf ("\nDay la: Thu Nam"); break;
case Fri: printf ("\nDay la: Thu Sau"); break;
case Sat: printf ("\nDay la: Thu Bay"); break;

case Sun: printf ("\nDay la: Chu Nhat"); break;
}
getch();

return O;

6.7. Pinh nghia kiéu bing tir khéa typedef

Tir khoa typedef dung dé dit tén cho mot kiéu dir liéu. Tén kiéu
s€ duoc su dung dé khai bao dit liéu sau nay.

Ciui phdp: typedef <Kiéu dit 1iéu> <Tén kiéu>;

Khi d6, ta c6 thé str dung Tén kié&u dé khai bao cac bién, mang,
cAu truc,...

Vi du 6.15.

typedef int Nguyen;
typedef float MT10[10];

Nhu vy, ta da dinh nghia mot kiéu dir liéu c6 tén la Nguyen, mot
kiéu dir liéu c6 tén la MT10. Bay gio, ta co thé khai bao cac bién co
kiéu Nguyen va kiéu MT10 nhu sau:

Nguyen x, vy, al[l0], b[20][30];

MT10 u, v;
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BAI THU'C HANH CHUONG 6

* Muc tiéu
Qua bai thyc hanh nguoi hoc can dat duoc:
- Vé kién thirc
+ Ném duge cach khai bao, sir dung dit liéu kiéu ciu trac;
+ Nam duoc cach su dung con tré kiéu céu truc;
+ Nam duge cach khai bdo cu tric tu trd va st dung dé tao
danh sach lién két;
+ Nim dugc cach khai bio va str dung dir liéu kiéu hop,
kiéu ligt ke.
- V& ky ning
+ Van dung duoc cac kién thirc trén dé giai quyét cac bai
toan c6 dir liéu phu hop voi kiéu cau trac, kiéu hop, kiéu
liét keé;
+ Xéc dinh duoc trudng hop nao nén dung dit liéu kiéu ciu
tric, truong hop nao nén dung di liéu kiéu hop.
= Noi dung
Bai 1. Viét chuong trinh quan 1y diém thi dai hoc cta n thi sinh, théng
tin mdi thi sinh gdm: s bao danh, ho tén, tudi, diédm
mén 1, diém mén 2, diém mén 3, téng diém. Trong do,
tébng diém = diém mén 1 + diém mén 2 + diém moén 3.
Hién thi 1én man hinh thong tin ctia nhitng thi sinh co
tbéng diém>15.
Yéu cau:

+ Dinh nghia kiéu cau tric can str dung;
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Bai 2.

Bai 3.

Bai 4.

+ Chi ra s truong, té€n cac truong, ki€u cac truong cua kiéu
cau truc do;

+ Xéc dinh c4dc ham can xdy dung;

+ Vi€t chuong trinh.

Viét lai chwong trinh ctia Bai 1, trong d6 thong tin tudi cia thi
sinh dugc thay bang ngay sinh va bd sung thém thong tin gidi
tinh.

Yéu cau:
+ Pinh nghia céac kiéu cau tric, kiéu hop can sir dung;
+ Xac dinh cac ham can xay dung;
+ Viét chuong trinh.
Viét chuwong trinh nhap vao tir ban phim mot mang n phan s,
mdi phan s6 gom ti s6 va mau sbé. Hién thi 1én man hinh cic
phan sb dang tir sé / miu sé.
Yéu cau:
+ Xac dinh kiéu cdu tric can sir dung;
+ Xac dinh cac ham can xay dung;
+ Viét chuong trinh.
Viét chuong trinh tao mot danh sach lién két gdm cac sb phirc
nhap vao tir ban phim, mdi s6 phitc gdm phan thuc va phan ao.
Hién thi 1én man hinh cac s phuc dang:
phdn thuc + i * phin ao
Yéu cau:
+ Xac dinh kiéu cau truc, kiéu danh sach lién két can sir dung;
+ Xac dinh cac ham can xay dung;

+ Viét chuong trinh.
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Bai 5. Viét chuong trinh nhap vio mdt mang gdm n phan tir thoi gian,

mdi phan tir gdm gio, phat, giay. Hién thi 1én man hinh cac
ph?ln tir thoi gian theo dang gid : phat : giay. S?ip xép
mang theo thr ty ting dan. Hién thi gia tri cic phan tir ciia mang
sau khi sap xép.

Yéu cau:
+ Xac dinh ki€u cau trac can st dung;
+ Xéc dinh cic ham can xdy dung;

+ Viét chuong trinh.

= Cau héi ciing co

- S byte clia mdt kiéu ciu tric duoc tinh nhu thé nao?

- C6 thé thuc hién cac phép toan +, -, *, / cho hai bién co

kiéu cau trac khong?
- Néu kiéu ciu tric B ¢6 mot truong c¢6 kiéu ciu trac 2, thi kiéu
cdu triic A c6 can phai dinh nghia trudc kiéu ciu trac B khong?
- Tham s6 ctia ham c6 thé c6 kiéu céu triic khong?

- Kiéu ham c6 thé 1a kiéu cau tric khong?

= Tu hoc

Bai 6.

Bai 7.

Viét lai chuong trinh Bai 3, thém yéu cau tinh va hién thi lén
man hinh tong ca n phan sd.
Viét lai chuong trinh Bai 4, thém yéu cau tinh va hién thi lén

man hinh tong cua n so phic.

Bai 8. Viét chuong trinh tao mang gdm n can bd, thong tin mdi can bd

gém: ho tén, hé sbé luong, luong, trong d6: luong = hé
sé luong * 1050000. Sap xép lai mang theo th ty ting dan
cua luong. Nhép thong tin cho mdt nguoi x, chén nguoi x vao
mang sao cho vin dam bao tinh sip ting ciia mang theo lwong.
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Bai 9. Viét chuong trinh nhap thong tin ctia n hoc sinh, mdi hoc sinh
gé)m: ho tén, ngay sinh, giéi tinh, 16p. Sflp Xép n hoc
sinh theo tht tu tir dién cia tén.

Goi y: Can xiy dung ham dé tach tén tir mot xdu ho va tén,
ding ham ndy dé sip xép mang hoc sinh theo thir ty tir dién cua
tén.

Bai 10. Viét chuong trinh tao danh sach lién két gdm céac phan tir ngay
thang, mdi phan tr gdm ngay, thang, nam. Hién thi 1én man
hinh céc phan tir ngay thang theo dang ngay - thang - n&m.
Cho biét phan tir gan ngay hién tai nhat.






Chuong 7
DU LIEU KIEU TEP TIN

Muc tiéu: Sau khi hoc xong chwong ndy nguwdi hoc can nam dwoc:
» Khai niém tép tin;
» Cac buoc thao tac voi tép tin;
> Cdc ham truy xudt tép tin vin ban;
> Cdc ham truy xudt tép tin nhi phan.

Céc tai li¢u tham khao chinh cua chuong bao gém [1,4,5,7,8].

7.1. Mt s6 khai niém vé tép tin

Trong cac chuong trudc, ta da lam quen véi cac kiéu dir liéu co
ban, kiéu mang, kiéu cdu tric, cac kiéu dir liéu nay déu duoc to chirc
trong bd nhé trong (RAM) cta may tinh nén khi két thuc viéc thuc hién
chuong trinh thi dit liéu ciing bi mat, khi can thuc hién lai bai toan
chung ta bét budc phai nhap lai toan bg dir li¢u tr ban phim. Piéu nay
dan t6i viée khi giai quyét cac bai toan c6 dir liéu vao 16n s& méat rat
nhiéu thoi gian dé nhap dir liéu. Dé giai quyét van dé nay, ngudi ta dua
ra kiéu tép tin cho phép luu trir dit litu & bd nhd ngoai. Khi két thuc
chuong trinh thi dit liéu van con, khi can dit liéu d6 ta chi can truy nhép
vao tép dé doc, do d6 chung ta c6 thé str dung nhiéu lan.
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Mot dic diém ndi bat khac caa kiéu tép tin 14 kich thudc 16n véi sd
luong cac phan tir khong han ché (chi bi han ché boi dung heong cia
bé nhé ngoai) rat phi hop véi cac bai toan c6 sb lwong dit lidu 10n.

Ngoén ngir 1ap trinh C dinh nghia ba loai tép tin:

- Tép tin vin ban: La loai tép tin dung dé ghi cac ky tu 1én dia,
cac ky tu nay duoc luu trir dudi dang ma ASCII. Piém dic biét
1a dir liéu cua tép tin duoc lwu trir thanh cac dong, mdi dong
duogc két thic bang ky tu xuéng dong (new line), ky hiéu "n'; ky
ty ndy 1a sy két hop cua hai ky tu cCR (Carriage Return - Vé dau
dong, ma ASCII la 13) va LF (Line Feed - Xuong dong, md
ASCII Ia 10). Mbi tép tin duge két thic boi ky tu EOF (End Of
File) ¢6 md ASCII 14 26 (xdc dinh béi t6 hop phim Ctrl + Z).
Tép tin vian ban chi c6 thé truy xuat theo kiéu tuan tu.

- Tép tin dinh kiéu: La loai tép tin bao gdm nhiéu phan tir co
cung kiéu: char, int, long hay kiéu cdu tric, ... Dit liéu d6i
v6i tép tin dinh kiéu duoc luu trit trén dia dudi dang mot chudi
cac byte lién tuc.

- Tép tin khong dinh kiéu: La loai tép tin ma dir liéu ciia chung
gdm céc cau tric dir liéu ma ngudi ta khong quan tim dén noi
dung hoic kiéu cua nod, chi luu ¥ dén cac yéu té vat 1y cua tép
tin nhu do 16m va cac yéu td tac dong 1én tép tin.

= Bién tép tin

La mot bién c6 kiéu dit liéu tép tin dung dé dai dién cho mdt tép

tin. Dit liéu chira trong mot tép tin dugc truy xuat qua cac thao tac véi
tham s6 13 bién tép tin dai dién cho tép tin do6.

= Con tré cira so tép tin

Khi mdt tép tin dugc mé ra dé lam viéc, tai mdi thoi diém s& co

mat vi tri cta tép tin ma tai d6 viéc doc/ghi thong tin s€ xdy ra. Ta hinh
dung, c6 mdt con tro dang trd tdi vi tri d6 va n6 dugce goi la con trd cua
sO tép tin.
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Sau mot thao tac doc/ghi xong dit li€u, con trd cua ) tép tin s€
chuyén dich thém mot phan tir vé phia cudi tép tin. Sau phan tur dit lidu
cudi cung cua tép tin 1a ddu két thic tép tin EOF (End Of File).

7.2. Céc thao tac trén tép tin

Trong ngdn ngit 1ap trinh C, dé c6 thé thyuc hién dugc cac thao tac
trén tép tin ta tién hanh théng qua cac ham thu vién. Cac ham nay da
dugc dinh nghia trong thu vién stdio.h. Mudn thao tac trén tép tin, ta

phai 1an Iuot thue hién cac bude sau:
Buwée 1: Khai bao bién tép tin.
Buwéc 2: Mo tép tin bang ham fopen.

Buwéc 3: Thuc hién cac thao tac xir Iy dit lidu cua tép tin bang cac
ham doc/ghi dir li¢u.

Buéc 4: Pong tép tin bang ham fclose.
7.2.1. Khai bao bién con tr tép tin
Cii phdp: FILE <Danh sach céc bién con trd tép tin>;

Céc bién trong danh sach phai 1a cac bién con trod tép tin va duogc

phan cach boi dau phay ().

Chang han:

FILE *£1,*£2; //Khaibao haibién con tro tép tin £1 va £2
7.2.2. Mé tép tin

Cu phap:

FILE *fopen (char *<Té&n tép>, const char <"Kiéu mo"™>) ;

Trong do:

- Tén tép: Laténtép tin cAn mo.

- Kidu mo: Chudi xac dinh cach thuc ma tép tin s& mé
(Bang 7.1).
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Kiéu mé Y nghia
r hodc rt | Mg tép tin van ban dé doc.
w hodc wt | Tao ra tép tin vin ban méi dé ghi.
a hodc at | Nbivao hay tao mdi tép tin vin ban.
rb M¢ tép tin nhi phan dé doc.
wb Tao ra tép tin nhi phin méi dé ghi.
ab Ndi vao hay tao méi tép tin nhi phan.
r+ Mo mdt tép tin vin ban dé doc/ghi.
wt Tao ra tép tin vin ban dé doc/ghi.
at Néi vao hay tao mdi tép tin vin ban dé doc/ghi.
r+b MG ra tép tin nhi phin dé doc/ghi.
w+b Tao ra tép tin nhj phan dé doc/ghi.
a+b Ndi vao hay tao méi tép tin nhi phan dé doc ghi.

Bang 7.1. Cac kiéu mé tép

Ham fopen tra vé mot con trd tép tin, vi vy chung ta gan két qua
cia ham cho mdt bién con tro tép tin. Néu khi mo tép co 10i, két qua
ciia ham la NULL.

Vi du 7.1. M6 mot tép tin véi tén "TEXT . TXT" dé doc va ghi dit liu.

Poc tép Ghi tép
FILE *f; FILE *f;
f = fopen ("TEXT.TXT", "r"); f = fopen ("TEXT.TXT", "w");
// C&c cdu 1lénh dé doc //C4c cau 1lénh ghi vao
tép tin tép tin

= Luuy:

- Khi m¢ tép tin dé ghi, néu tép tin da ton tai thi tép tin d6 s& bi

x6a va mot tép tin mdi duogc tao ra. Tuy nhién, néu mudn ghi ndi

dir li¢u ta phai str dung Kiéu ma 1a"a";
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- Khi mo vé6i ché do doc, tép tin phai ton tai, néu khong s& xudt
hién 161;

- Mot tép tin sau khi da dugc mo maoi co thé thuc hién cac thao tac
doc/ghi 1én tép tin d6. Do vay, khi mo tép tin ta phai kiém tra xem
liéu thao tac mo tép tin ¢ thanh cong hay khong? Néu thanh cong
méi tién hanh céc thao tac tiép theo, nguoc lai phai thong bao cho
ngudi str dung biét thong qua doan chuong trinh sau:

FILE *f;
f = fopen(char *<Tén tép>, const char <"Kiéu md">);
if (£ == NULL)
{
printf ("\nKhong mo duoc tep!");
getch();
exit(-1); /* Ham dung chuong trinh va giai
phéng toan bd vung nhd da cép
cho cac bién, ham thudéc thu
vién stdlib.h */

}
7.2.3. Dong tép tin
Cu phdp: int fclose (FILE *f);
Trong do:
- £: La bién con tro quan Iy tép tin dugc mé bdi ham fopen;
- Gia tri tra vé cia ham 1a 0 bdo ring viéc dong tép tin thanh cong.
Ham tra v& EOF néu c6 xuat hién 15i.

Ham fclose dugc dung dé dong tép tin ma di duoc md boi ham
fopen. Ham nay s€ ghi dit li¢u con lai trong ving dém vao tép tin va
dong tép tin. Ngoai ra, ta con c6 thé sir dung ham fcloseall dé dong
tat ca cac tép tin dang dugc mo.

Cu phdp: int fcloseall (void) ;
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Trong do:
- Két qua tra vé ctia ham 1a tong s céc tép tin dugce dong;
- Néu khong thanh cong, két qua tra vé 1a EOF.
Vidu 7.2.
Poc tép Ghi tép
FILE *f; FILE *f;
f = fopen ("TEXT.TXT", "r"); f = fopen ("TEXT.TXT", "w");

/* Cac cadu l1lénh doc tép /* Cac cadu lénh ghi vao
tin*/ tép tin*/

fclose (f); fclose (f);
7.2.4. Kiém tra két thic tép tin
Cu phap: int feof (FILE *f);

Ham feof kiém tra xem con tro tép dd & cudi tép tin hay chua?
Gia tri tra vé cta ham:

- Bang 0 néu chua két thic tép;

- Khéc 0 néu di két thuc tép;

Trong dé: £ 1a bién con tré quan 1y tép tin can kiém tra.

Vi du 7.3. Thao tac voi tép tin "TEXT.TXT" trong khi chua két
thac tép, dung ham feof dé kiém tra con trd tép dd & cudi tép hay
chua.

FILE *f;

f = fopen ("TEXT.TXT", "r");

while !feof (f)

{

/* Cac cdu l1lénh thao téc vdi tép tin */

}

fclose (f);
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7.2.5. Di chuyén con tré vé diu tép tin
Khi dang thao tdc mot tép tin dang md, con trd t¢p tin ludn di
chuyén vé phia cudi tép tin. Mudn cho con tré quay vé dau tép tin nhu

khi m¢ nd, ta st dung ham rewind.

Cu phap: void rewind(FILE *f);
Trong do: £ 13 bién con tré quan 1y tép tin can thao tac.
Vidu 74.

#include <stdio.h>
#include <conio.h>
int main ()
{
FILE *f;
char first;
f = fopen ("TEXT.TXT","wt");
fprintf (£, "abcdefghijklmnopgrstuvwxyz") ;
rewind (f) ;
fscanf (£, "%c", &first);
printf ("Ky tu dau tien la: %c\n", first);
fclose(£f);
getch();

return O;

7.3. Cac thao tac véi tép tin van ban
7.3.1. Ghi dir li¢u 1én tép tin van ban
* Ham putc

Ham putc duoc dung dé ghi mot ky tu 1én tép tin vin ban dang

duoc mo.
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Cu phdp: int putc(int ch, FILE *f);

Trong do: Tham s6 ch chtra ma ASCII cua mot ky tu nao do.
Mai nay duoc ghi 1én tép tin quan 1y bai con tré £. Ham tra vé EOF néu
gip 16i.

Vi du 7.5. Ghi tung ky tu trong xau "Hello world" vao tép
"TEXT.TXT".

#include <stdio.h>
#include <conio.h>
int main ()
{
char msg[] = "Hello world\n";
FILE *f;
int 1 = 0;
f = fopen ("TEXT.TXT","w");
while (msgl[i])
putc (msg[i++], f);
fclose (f);

return O;

* Ham fputs
Ham fputs dung dé ghi mot xau ky tu chira trong ving dém 1én
tép tin van ban.

Cu phap: int puts(const char *s, FILE *f);
Trong do: s 1a xau ky tu can ghi vao tép tin quan 1y boi

contré f£. Ham tra v€ gid tri 0 néu s chlra xau rong va tra vé EOF
néu gap lo1.
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Vi du 7.6. Ghi xau ky ty vao tép tin "TEXT . TXT".

#include <stdio.h>

#include <conio.h>

int main ()

{
FILE *f;
f = fopen ("TEXT.TXT", "w");
fputs ("Hello ", £f);
fputs ("World\n", f);
fclose(£f);

return O;

* Ham fprintf
Ham fprintf dung dé ghi dit liéu c6 dinh dang 1én tép tin van ban.
Cu phap:

fprintf (FILE *f, "<Chudi dinh dang>"[, <Muc 1>,
<Muc 2>, ...1);

Trong do:

- Chudi dinh dang, Muc 1, Muc 2,... giong vdi cac dinh
dang cia ham printf;

- Dt liéu dugc ghi vao tép quan ly bdi con trd £.

Vi du 7.7. Ghi dit li¢u c6 dinh dang 1én tép van ban "DATA . TXT".

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

FILE *f;
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int 1 = 100;

char ¢ = 'C';

float j = 1.234;

f = fopen ("DATA.TXT", "w");
fprintf (£, "%d %$c %5.3f", i, c, 7J);
fclose (f);

return 0;

}

7.3.2. Poc dir liéu tir tép tin vian ban
= Ham getc

Ham getc dung dé doc mot ky tu tur tép tin van ban dang duoc
mo, két qua tra vé ma ASCII cua ky tu doc duoc (ké cd EOF).

Cu phap: int getc(FILE *f);
Trong do: £ 1a con tré quan 1y tép tin can doc.

Vi dy 7.8. Doc timg ky tur tir t8p "TEXT . TXT" va hién thi 1én man hinh.

#include <stdio.h>
#include <conio.h>
int main ()
{
FILE *f;
char ch;
f = fopen ("TEXT.TXT","r");
while (!feof (f))
{
ch = getc(f);
printf ("%c", ch);
}
fclose(£f);

return O;




Chuong 7. D liéu kiéu tép tin|225

*= Ham fgets

Ham fgets dugc dung dé doc mot xau ky tu tr t€p tin van ban
dang m& duoc quan ly boi con trd £.

Cu phdap: char *fgets(char *s, int n, FILE *f);
Trong do:

- s: Con tro c6 ki€u char chi dén vung nh¢ du 16n chira cac ky tu
nhan duoc;

- n: @Gia tri nguyén chi o dai 16n nhét cla xau ky tu nhan duogc;
- £: Con tro quan Iy tép tin can doc dit liéu;
- Ky ty NULL ('\0') tu dong duoc thém vao cudi xau két qua;

- Ham tra vé dia chi dau tién ctia viing nhd khi khong gip 16i va chua

gap ky tu két thiic EOF. Nguoc lai, ham tra vé gia tri NULL.

Ham s& doc mot xau cho dén khi doc du n ky tu hoac gap ky tu
xudng dong '\n' (ky tw nay ciing dwoc dia vao chudi két qud) hay gap
ky tu két thac EOF (ky tu ndy khdng dwoc dwa vao chudi két qua).

Vi du 7.9. St dung ham fgets dé doc dir liéu tur tép van ban
"TEXT.TXT", 6 dai mdi dong 1a 20 ky tu.

#include <stdio.h>
#include <conio.h>
int main ()
{
FILE *f;
char st[20];
f = fopen ("TEXT.TXT", "xr");
while (!feof (f))
{
fgets(st, 20, f);
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printf ("$s", st);
}
fclose (f);

return O;

7.4. Céc thao tac véi tép tin nhi phan
7.4.1. Ghi dir li¢u 1én tép tin nhi phin

Cu phap: size t fwrite(const  void  *ptr,

size t size, size t n, FILE *f);
Trong do:
- ptr: Con trd trd téi viing nhd chira thong tin can ghi 1én tép tin;
- size: Kich thudc ciia mdi phan tir;
- n: Sb phan tir s& ghi lén tép tin;
- £: Con tro tép tin da dugc ma;

Gia tri tra vé cia ham nay 13 sd phan tir thuc su dugc ghi 1én tép

tin. Gi4 tri nay bang n trir khi xuét hién 15i.
Vi du 7.10. Luu thdng tin cia cau tric TestStruct vao tép vin
ban "STRUCT . DAT".

#include <stdio.h>
#include <conio.h>
typedef struct TestStruct
{

int i;

char ch;

int main ()
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FILE *f;

TestStruct s;

f = fopen ("STRUCT.DAT", "wb");
s.1 = 65;

s.ch = '"A'";

fwrite(&s, sizeof(s), 1, f);
fclose(£f);

return O;

}

7.4.2. Doc dir li¢u tir tép tin nhj phan

Cu phap: size t fread(const void *ptr, size t
size, size t n, FILE *f);

Trong do:
- ptr: Con trd trd tdi ving nhd s€ nhan dir li€u tur tép tin.

-n:SH phﬁn tir dugc doc tur tép tin.

size: Kich thudc cia moi phan tir.

£: Con tro quan ly tép tin da dugc md.

Gia tri tra v€ cua ham nay 1a s6 phan tir thuc sy da doc dugc tu

tép tin. Gia tri ndy bang n hay nho hon n néu con tro da dén cudi
tép tin hodc c6 161 xuét hién.
Vi du 7.11. Poc thong tin tir tép "STRUCT . DAT" véo bién ciu tric
TestStruct

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

typedef struct TestStruct
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int i;
char ch;
bi
void hien thi(TestStruct s)
{
printf ("%$5d %$5c\n", s.i, s.ch);
}
int main ()
{
FILE *f;
TestStruct s;
f = fopen ("STRUCT.DAT", "rb");
while (!feof (f))
{
fread(&s, sizeof(s), 1, f);
hien thi(s);
}
fclose(£f);

return O;

7.5. Di chuyén con tré tép tin

Viéc ghi hay doc dir li€u tur t&p tin s€ lam cho con tré tép tin dich
chuyén mot sd byte, day chinh 1a kich thudc cua kiéu dir liéu caa mdi
phan tir cta tép tin. Khi dong tép tin r6i mé lai nd, con tré ludén & vi tri
ngay dau tép tin. Nhung néu ta str dung kiéu md tép tin 1a "a" dé ghi

no1 dir ligu, con tro tép tin s€ di chuyén dén vi tri cudi cung cua tép tin
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nay. Ta cling ¢ thé diéu khién viéc di chuyén con tro tép tin dén vi tri
chi dinh bang ham fseek.

Ciu phap: int fseek (FILE *f, long offset, int whence);

Trong do:

- £: Con tro tép tin dang thao tac;

- offset: Sb byte can dich chuyén con tro tép tin ké tUr vi tri
truée d6. Phan tir dau tién 1a vi tri 0;

- whence: Vi tri bit ddu dé tinh offset, ta c6 thé chon diém

xudt phat la:

0 | SEEK_SET | Vitridau tép tin

1 SEEK_CUR | Vi tri hién tai cia con tro tép tin

2 | SEEK_END | Vijtricuditép tin

- Két qua trd vé cia ham 1a 0 néu viéc di chuyén thanh cong,

nguoc lai ham tra vé mot gia tri khac 0 (la mét ma 16i).
Chang han:
Pua con tré vé dau tép dang mo:  fseek (£, O, SEEK_SET) ;

Pua con tré vé cudi tép dang mo:  fseek (£, 0, SEEK_END) ;
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BAI THU'C HANH CHUONG 7

* Muc tiéu
Qua bai thyc hanh nguoi hoc can dat duoc:
- Vé kién thirc
+ Ném dugc ¥ nghia ctia viée st dung dir licu kiéu tép;
+ Nim duoc ¥ nghia va cach sir dung cac ham xur 1y tép.
- V& k¥ ning
+ Van dung dir liéu kiéu tép dé c6 thé han ché viéc nhap dir
lidu truc tiép tir ban phim cho cac bai toan;
+ Van dung dir liéu kiéu tép dé luu dit liéu ra cta cac bai toan.
= Noi dung
Bai 1. Viét chuong trinh nhdp vao tir ban phim n sé nguyén. Ghi cac s6
do6 va mot tép van ban.
Yéu cau:
+ B6 sung vao chuong trinh trén doan chuong trinh doc tép;
+ Hién thi noi dung cia tép.

Bai 2. Cho biét doan chwong trinh sau thuc hién nhiém vu gi? Hoan
thanh chuong trinh dé c6 thé bién dich, chay chwong trinh.
Kiém tra két qua.

while (!feof (f))
{
fscanf (£, "%d", s&a);
if ((a > 0) && (a $ 2 == 0))
s += a;
}
printf ("$5d", s);
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Bai 3. Cho mdt tép van ban input.txt gdm cac sé nguyén cach nhau
it nhat mot ky tu cach trong hodc it nhat mot ky tu xudng dong.
Viét chuong trinh doc cac gia tri trong t€p vao mot mang mot
chiéu. Hién thi 1én man hinh mang di tao.

Yéu cau:
+ Thay ddi cac gia tri trong tép input.txt;
+ Hién thi mang két qua.

Bai 4. Cho mdt tép van ban gdm cac xau ky tu. Viét chuong trinh doc
tép, dém va thong bao ra man hinh s chit céi in hoa co trong tép.

Yéu cau:

+ B sung thém doan chuong trinh dém sb chit cai thudng, sd
chir sb co trong tép;

+ Bién dich va chay lai chuong trinh. Kiém tra két qua.

Bai 5. Viét chuong trinh tao mot tép kiéu sd nguyén voi n sd nguyén
bat ky. Poi cac sd nguyén trong tép trén thanh xau nhi phan, ghi
két qua vao mot tép van ban khic, mdi dong gom:
s6 tu nhién Xau nhi phan
Yéu cau:

+ B6 sung thém doan chwong trinh (hodc ham) doi sé nguyén ra
xau Hexa, két qua ghi vao tép:

$& tu nhién Xau nhi phéan Xau nhi Hexa
+ Bién dich va chay lai chuong trinh.
= Céau héi ciing ¢
- C6 thé mé mot tép vura ghi vira doc duoc khong?
- C6 thé ghi b6 sung dir liéu vao mot tép di co san khong?

- C6 thé hién thi ndi dung cua tép nhi phan truc tiép trén man hinh
soan thao khong khong?
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- Dt liéu vao cua mot chuong trinh dugc luu trong tép
input.txt, dit liéu ra dugc luu trong tép output. txt. Khi cod
su thay dbi dir liéu trong t€p input.txt thi dir li¢u trong tép
output.txt cd tu dong thay d6i theo khong?

- Ghi gi4 tri hai bién nguyéna = 1, b = 2 vio mdt tép vin ban
bang cau 1énh fprintf (£,"%d%d", a, b); sau do, mo tép
dé doc noi dung cuia tép vao cho hai bién nguyén x, y bang cau
Iénh fscanf (£, "%d%d", &x, &y); thigidtrictax = 1 va
y = 2 dung hay sai?

= Tu hoc

Bai 6. Viét chuong trinh nhap tir ban phim mdt mang hai chiéu a.,
gdm céc sd nguyén. Ghi mang hai chiéu vao tép vin ban theo
quy tic: dong dau ghi hai sé m, n, cac dong sau ghi cac gia tri
phan tir cia mang dudi dang ma tran gdm m hang va n cot.

Bai 7. Cho mét tép vin ban c¢6 dong dau tién 1 hai sé nguyén duong m,
n, cac dong tiép theo gdbm m x n sb thuc, cac s cach nhau it
nhit mot déu cach trong hodc it nhat mot ky tu xubng dong.
Viét chuong trinh doc hai gia tri m, n lam sd phan tir chiéu 1 va
s6 phan tir chiéu 2 ciia mot mang hai chiéu, sau d6 doc cac gia
tri thuc vao cho cac ph?ln tir cia mang. Hién thi 1én man hinh
mang da tao dugc dudi dang ma tran.

Bai 8. Cho mdt tép vin ban gdm céac sd nguyén cach nhau it nhit mot
ky tu cach trong hodc it nhit mot ky ty xudng dong. Viét
chuong trinh hién thi 1én man hinh cac sd nguyén té c6 trong tép
trén, mdi dong 10 sb.

Bai 9. Cho mot tép vin ban, mdi dong gdm hai sé nguyén duong cach
nhau it nhat mot ky tu trong. Viét chuong trinh tim uéc chung
16n nhét va boi chung nho nhét cia cac cap s6 doc ra tur tép trén,
két qua ghi vao mdt tép vin ban khac theo quy tic:

a b ucln bcnn
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Chang han: 4 6 2 12

3 7 1 21
Goi y: C6 thé xay dung cac ham: Ham tinh uwéc chung 16n nhat
cta hai s0, ap dung ham wéc chung 16n nhat dé viét ham tinh
bdi chung nho nhat cta hai sd,...

Bai 10. Viét chuong trinh tao tép Iuu trit cac thong tin sinh vién, moi
sinh vién gdm: ho tén, tudi, diém ky 1, diém ky 2, diém
trung binh ca nam, trong do:
diém trung binh cd ndm = (dHém ky 1 + diém ky 2 * 2 ) / 3

Cho biét sinh vién c6 didm trung binh ca nimlon nhat.






Phu luc A
cAc cHi THI TIEN XU LY

Céc chi thi tién xtr 1y giup cho viéc soan thao chuong trinh ngudn
duoc thuan lgi hon. Céc chi thi nay khong phai 1a cau 1énh nén khong két
thac bang ddu cham phay (; ). Khi bién dich chuong trinh C, khong phai
chinh chuong trinh nguén ta soan thao duoc dich ma trudc khi bié€n dich
céc tién xir 1y s& chinh 1y ban gdc sau d6 ban chinh 1y nay s& duoc dich.
Cac tai liéu tham khao chinh ctia Phu luc A bao gém [1, 2, 4,5, 7, 8].
Céc thao tac chinh 1y bao gom:

- Thao tac thay thé;

- Thao tac chen tép;

- Thao tac Iva chon.

A.1. Chi thi #define don gidn

Cii phdp: #define <Té&n> <N&6i dung cén thay thé>

Thay Tén bang N6i dung cdn thay thé, trong d6 Néi dung
cadn thay thé co thé 1a ham, biéu thirc, hing hay doan chwong trinh.
Néu N6i dung cdn thay thé dai hon mot dong thi co thé st dung
ky tu "\' vao cudi dong trudc.
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Chdng han:
#define hien thi printf
#define Max 1000
#define N (2 + 3)

#define nhap {printf ("Nhap so nguyen: ");

scanf ("$d", &n);}
A.2. Chi thi #undef
Cu phdp: #undef Tén
Giai phong tén da dinh nghia bang #define

Vi du Al. Str dung chi thi #define va #undef.

#include <conio.h>
#include <stdio.h>
#define hien thi printf
#define N 100
int main ()
{

int M = 200;

hien thi("\nM = %5d N

%5d", M, N);

#define M 300

o°

hien thi("\nM = %5d N %$5d", M, N);
#undef M
#define M 400

hien thi("\nM = %5d N

5d", M, N);
getch();

return O;
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Trong chuong trinh trén: printf duoc thay bang hien thi, N
(¢ ngodi ham main) dugc thay thé bang 100, M & cau Iénh hien thi
thir nhat c6 gi4 tri 13 200, & cAu Iénh hien thi thi hai cé gi4 tri 1a 300,
& cau lénh hien thi thir ba c6 gia tri bang 400.

A.3. Chi thi #define c6 doi sb

Ta c6 thé dinh nghia cac macro tuong ty nhu cic ham.

Cu phap:

#define <Tén macro>(<Danh sach dbi sb >) <N6i dung macro>

Chang han:

#define max(a, b) (a)>(b)?(a): (b)

D6i v6i nhitng ham don gian ta c6 thé xdy dung macro, ddisd cia
cac macro khong tmg véi kiéu dir lidu cu thé ndo. Nhu viy, macro max
c6 thé ding cho dir liéu kiéu dit s6 nguyén, sb thuc hodc ky tu,...

= Luuy:
- Gilta Tén macro va dau ngodc m¢d khong dugce cd dau cach.

Chang han, trong vi du trén néu viét max (<Danh sach déi sé>)
1a khong hop €.

- Khi viét biéu thirc thay thé, cac d6i sé hinh thirc (trong vi du trén
ld a va b) can dugc dat giita cip ngodc dé dam bao tinh chinh
xac khi thay thé.

Chang han:
Néu dinh nghia
#fdefine tich(a, b) (a)*(b)
Khi goi tich(x + y, z) thikét quathaythéla (x + y) * z
Néu dinh nghia
#fdefine tich(a, b) a * b

Khi goitich(x + y, z) thikétquithaythélix + y * z
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A.4. Chi thi bao ham tép #include

Chi thi bao ham #include c6 tic dung trudc khi bién dich
chuong trinh ngudn, chuong trinh dich sé& tim tép theo tén va dudng dan
ghi trong chi thi #include va thay thé vao diing vi tri cia # include.

Co6 thé khai bao chi thi bao ham tép theo mot trong hai dang sau:

Dagng 1: #include <[<Pudng dan>]<\Té&n té&p>>

Dang 2: #include "[<Pudng dan>]<\Tén tép>"

Chang han:

#include <C:\TV\thuvien.h>
#include "C:\TV\thuvien.h"
#include <thuvien.cpp>
#include "thuvien.cpp"

Hai cach trén chi c6 y nghia khac nhau khi khong c6 thong tin vé
duong dan. Néu khai béao theo Dgng I ma khong c6 duong dén, trinh
bién dich s€ tim t€p thuvien.h trong thu muc INCLUDE, cOon néu khai
bao theo Dgng 2 thi trinh bién dich s& tim trong thu muyc gdc trudc roi
m&i dén thu muc INCLUDE.

* Logi ich cia viéc sit dung chi thi #include

- T6 chirc chwong trinh trén nhiéu tép

Diéu nay thuan lgi cho viéc khi mdt nhom nguoi phat trién
chuong trinh. Mot chuong trinh phirc tap c6 thé gdm nhiéu ham, cac
ham c6 thé chira & cac tép khac nhau. Str dung chi thi #include co
thé ghép cac ham trén cac tép khac nhau vao tép gbc dé tao chuong
trinh hoan chinh.

- To chirc thwr vién

Nhitng ham c6 tan suit sir dung nhiéu trong cac chuong trinh ta c6
thé t6 chirc chiing vao mot thu vién. Khi xay dung chuong trinh can
dén nhitng ham d6 thi ta c6 thé dung chi thi #include dé dung ching.
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- Sir dung céc tép tiéu dé
La nhitng tép ma ngdn ngir lap trinh C da cung cap san, trong d6
da khai bao, dinh nghia sin cac ham chuan, dinh nghia cac hang, cac
kiéu dir liu. Khi mudn sir dung cac ham, hang, kiéu dit liéu chuan cua
ngdn ngit 1ap trinh C ta phai khai béo tép tiéu dé chira né.
Chang han:
#include <stdio.h>
#include <conio.h>
A.5. Chi thi bién dich c6 diéu ki¢n #if
Dang 1I:
#if <Biéu thuc hang>
<boan chuong trinh>
#endif
Y nghia: Néu Biéu thtc hing khac 0 thi trinh bién dich s& bién
dichboan chuong trinh gilta #if va #endif, nguoc lai thi bo qua.

Vi du A2. St dung chi thi bién dich c6 didu kién #1 £.

#include <conio.h>
#include <stdio.h>
#define N 200
int main ()
{
#if N>100
printf ("Bien dich voi N > 100");
#endif
getch();

return O;
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Dang 2:
#if <Biéu thuc hiang>
<boan chuong trinh 1>
f#else
<boan chuong trinh 2>
#endif
Y nghia: Néu Bidu thtc hing khac 0 thi trinh bién dich s& bién
dich Poan chuong trinh 1, nguoc lai bién dich boan chuong

trinh 2.

Vi du A3. Str dung chi thi bién dich c6 diéu kién #1if #else.

#include <conio.h>
#include <stdio.h>
#define N 100
int main ()
{
#if N > 100
printf("Bien dich voi N > 100");
#else
printf ("Bien dich voi N <= 100");
#endif
getch();

return O;

Dang 3:
#if <Biéu thuic hang 1>
<boan chuong trinh 1>

#elif <Biéu thuc hang 2>
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<boan chuong trinh 2>

#elif <Biéu thuic hang n>
<boan chuong trinh n>
[#else
<boan chuong trinh n + 1>]
#endif
Y nghia: Néu Bidu thac hing 1 khac 0 thi bién dich boan
chuong trinh 1, nguoc lai néu Bidu thac h&ng 2 khic 0 thi
bién dich Poan chuong trinh 2, ..., néucac Bidu thtc hing i
(i = 1, 2, MWm) déu bang 0 ma c6 #else thi bién dich Poan
chuong trinh n + 1.
w Luru y: C6 thé sir dung céc chi thi #1i £ 16ng nhau dang
#if
#if ..
felse..
#endif
felse..
#endif
A.5. Chi thi bién dich c6 diéu kién #ifdef va #ifndef
C6 thé str dung céc chi thi bién dich c6 diéu kién #1ifdef va
#1ifndef theo cac dang sau:
Dang 1:
#ifdef <Tén macro>
<boan chuong trinh>
#endif
Y nghia: Néu di dinh nghia Tén macro (béi #define) thi trinh
bién dich s& bién dich Poan chuong trinh nim gitta #1ifdef va
#endif, nguoc lai bé qua.


sonct
Highlight
..., n (1 dau cach trong truoc n)
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Dang 2:
#ifdef <Tén macro>
<boan chuong trinh 1>
f#else
<boan chuong trinh 2>
#endif
Y nghia: Néu da dinh nghia Tén macro (bGi #define) thi trinh
bién dich s€ bién dich boan chuong trinh 1, ngugc lai bién dich
Poan chuong trinh 2.
Dang 3:
#ifndef <Tén macro>
<boan chuong trinh>
#endif
Y nghia: Néu chua dinh nghia Tén macro thi trinh bién dich s&
bién dich Poan chuong trinh nim gilta #ifndef va #endif,
nguoc lai bo qua.
Dang 4:
#ifndef <Tén macro>
<boan chuong trinh 1>
f#else
<boan chuong trinh 2>
#endif
Y nghia: Néu chua dinh nghia Tén macro thi trinh bién dich s&

bién dich Poan chuong trinh 1, nguoc lai bién dich boan

chuong trinh 2.

w Lwru y: C6 thé to chic cac chi thi tién xtr Iy #ifdef hoic
#1ifndef 10ng nhau nhu #1f.



Phu luc A. Cac chi thi tién xu 1ly|243

Vi du A4. St dung chi thi bién dich c6 didu kién #ifdef va
#ifndef.

#include <conio.h>
#include <stdio.h>
#define N 200
int main ()
{
#ifdef N
printf ("Da dinh nghia N");
#else
printf ("Chua dinh nghia N");
#endif
#ifndef M
printf ("Chua dinh nghia M");
#endif
getch();

return O;

= Luu y: Néu mudn két ndi nhidu 1an mot tép thu vién vao mot
chuong trinh ngudén ma khong gy 16i ta sir dung céac chi thi tién xu 1y
#if, #ifdef, #ifndef.

Vi du AS5. Tao tép tiéu dé thuvien.h.

#ifndef M

#define M 100

/* Noi dung tep thuvien.h */

#endif

Luc nay néu két ndi nhiéu 1an tép thuvien.h vao mot chuong
trinh ngudn nao d6 thi M s& dugc dinh nghia mot 1an khi gip 1an dau
tién, con cac lan sau s& bo qua.
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A.6. Chi thj #error
Cu phap:
#error <Théng bio 16i>
Chi thi nay cho phép dung bién dich chuwong trinh va thong béo 10i.
Vi du A6. Sir dung chi thi thong bio 16i #error.

#include <conio.h>
#include <stdio.h>
#ifndef N
#error Chua dinh nghia hang N
#else
int main ()
{
int M;
M = 10 * N;
printf ("$5d", M);
getch();
return 0;
}
#endif




Phu luc B
BANG MA ASCII

Tét ca cac may tinh mudn trao d6i théng tin qua cac thiét bi vao/ra
phai sir dung mdt tap hiru han cac ky tu ¢o sap thi tu. C6 nhiéu cach
sap xép thr tu cho tap cac ky tu nay va khong c6 cach sap nao 1a chuin
cho moi loai may tinh. Tuy nhién, mot by ma ky tu rat phé bién duoc
ding dé trao ddi thong tin trén may tinh d6 1a bo ma ky tu ASCII
(American Standard Code for Information Interchange). V61 by ma nay cac
ky tu dugc ma hda bdi 1 byte, vi vay b ma co thé ma hoa 256 (256 = 28)
ky tu. Tuy nhién, sd k¥ tu co ban nhat 1a 128 ky tu dau (tir 0 dén 127)
trong bd ma, con 128 ky tu tiép theo (tir 128 dén 255) duoc goi 1a phan
ma mo rdng dugc dung dé mi hoa mot sb ky tu toan hoc, ky tu dd hoa. O
day chiing ta quan tim dén 128 ky tu dau ctia bang ma ASCII 14 nhirng
ky tu chuan dé xay dung bo ky tu cho ngdn ngir lap trinh.

Cac tai liéu tham khao chinh ctia Phuc luc B bao gém [1, 6].

Co thé chia 256 ky tuw trong bang ma ASCII lam ba nhém:
= Nhém 1: Nhom céc ky tu diéu khién c6 ma tir 0 dén 31. Céc ky
ty ndy dung dé diéu khién céc thiét bi ngoai vi, diéu khién cac thu
tyc trao doi thong tin. Chang han, ky ty ma 13 dung dé chuyén
con tré man hinh vé dau dong, ky tu 10 chuyén con trd man hinh
xudng dong dudi (trén ciing mdt cot). Cac ky tu nhém nay khong
hién thi 1én man hinh (Bdng BI).
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= Nhém 2: Nhom céc ky tu vin ban co6 ma tir 32 dén 126. Cac ky
ty nay c6 thé dua ra man hinh hodc may in (Bdng BI).

= Nhém 3: Nhom céc ky ty mé rong 6 ma tir 128 dén 255. Cac ky
ty nay c6 thé dua ra man hinh nhung khong in ra duoc (Bdng B2).

Hex 0 1 2 3 4 5 6 7

0 NUL DLE SP 0 @ P ’ p

0 16 32 48 64 80 96 112
1 SOH DC1 ! 1 A Q a q

1 17 33 49 65 81 97 113
5 STX DC2 « 2 B R b r

2 18 34 50 66 82 98 114
3 v DC3 # 3 C S c S

3 19 35 51 67 83 99 115
4 'S DC4 $ 4 D T d t

4 20 36 52 68 84 100 116
5 &> NAK % 5 E U e u

5 21 37 53 69 85 101 117
6 A SYN & 6 F A% f v

6 22 38 54 70 86 102 118
. BEL ETB ¢ 7 G W g w

7 23 39 55 71 87 103 119
8 BS CAN ( 8 H X h X

8 24 40 56 72 88 104 120
N HT EM ) 9 I Y I y

9 25 41 57 73 89 105 121
A LF SUB * : J Z j z

10 26 42 58 74 90 106 122
B VT ESC + ; K [ k {

11 27 43 59 75 91 107 123
c FF FS R < L \ 1 |

12 28 44 60 76 92 108 124
D CR GS - = M 1 m 4

13 29 45 61 77 93 109 125
E SO RS . > N n n ~

14 30 46 62 78 94 110 126
F SI UsS / ? (0] _ o DEL

15 31 47 63 79 95 111 127

Bing B1. M4 ASCII ciia 128 ky tw dau tién (tir ky tw thir 0 dén 127)
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Phu luc B. Bang m& ASCII |247
Hex 8 9 A B C D E F
0o | € E a L 1 o =
128 144 160 192 208 224 240
1 u & i 1 T B +
129 145 161 193 209 225 241
, | @ E 6 T T T >
130 146 162 194 210 226 242
; |2 S a | F L o <
131 147 163 179 195 211 227 243
4 |2 8 ! 4 - E 3 [
132 148 164 180 196 212 228 244
R EEE ¥ F o |
133 149 165 181 197 213 229 245
P R I R E N R P T
134 150 166 182 198 214 230 246
A N N S I O R
135 151 167 183 199 215 231 247
g |° i ¢ 1 L + @ ’
136 152 168 184 200 216 232 248
e o - 1 F . ©
137 153 169 185 201 217 233 249
A | U - || L r Q
138 154 170 186 202 218 234 250
g |1 ¢ i 1 T [ | 5 v
139 155 171 187 203 219 235 251
R 5 1 L o n
¢ 1140 1£56 172 188 2r04 ;20 236 252
D i ¥ i 1 = I © 2
141 157 173 189 205 221 237 253
E A B « d J||f I € [ ]
142 158 174 190 206 222 238 254
. A f » 1 L u n 255
143 159 175 191 207 223 239

Bang B2. Ma ASCII ciia 128 ky tw mé rong (tir ky tu thir 128 dén 255)
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