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I. Mé dau

C 1a ngdn ngir lap trinh duoc thiét ké boi Dennis Ritchie tai phong thi nghiém Bell
Telephone nam 1972. N6 dugc viét v6i muyc tiéu chinh 1a xay dung hé diéu hanh UNIX.
Vi thé ban dau n6 khong hudng t6i su tién dung cho ngudi 1ap trinh. C dugc phat trién tir
mot ngdn ngit 1ap trinh c6 tén 1a B (B 1a ngdn ngir 1ap trinh duoc viét bai Ken Thompson
tai Bell Labs, va tén ngdn ngir 1y theo tén cua Bell Labs).

C 1a ngdén ngir manh va mém déo, linh hoat, né nhanh chéng trd thanh ngon ngir phd
bién khong chi trong pham vi cua Bell, C duoc cac 1ap trinh vién sir dung viét nhiéu loai
ung dung ¢ cac muc do khac nhau.

Ciing vi n6 duoc dung nhiéu noi nén xuét hién nhitng dic diém khac nhau, cac phién
ban phat trién khong thong nhat. Dé giai quyét van dé nay, nam 1983 Vién tiéu chuan My
(ANSI) da thanh 1ap mdt chuén cho C va co tén ANSI C (ANSI standard C). N6i chung
cac chuong trinh dich C ngay nay déu tuan theo chuan nay ngoai trir mot s6 khac biét nho.

Hién nay c6 rat nhiéu ngdn ngit 1ap trinh bac cao nhu C, Pascal, BASIC,.. mdi ngon
nglt déu c6 diém manh riéng ctia né va phu hgp cho moét sé linh vyc nao do, C cling
khong ngoai 1€, C dugc pho bién bdi n6d co cac dac diém sau:

o C la ngdn nglr manh va mém déo. C6 thé noi rﬁng su han ché cua C chi phu thudc
vao nguoi 1ap trinh, tire 1a vai C ban c6 thé lam tat ca nhiing di€u theo y tuong cua ban. C
duoc dung cho nhitng du an tir nho t61 16n nhu: HE di€éu hanh, P6 hoa, Chuong trinh
dich,...

o C d& chuyén ddi sang h¢ hé thong khéc (tinh kha chuyén), tirc 1a mot chwong trinh
C duoc viet trén h¢ thong nay c6 thé deé dang dich lai chay dugc trén h¢ thong khac

o C la ngon ngir co dong, s6 luong tir khoa khong nhiéu.

« C la ngodn ngit 1ap trinh cAu trac. M3 1énh cua chuong trinh C duoc viét thanh cac
ham, cac ham nay c6 thé sir dung lai trong cac ting dung khac.

Vi cae dic diém trén C 1a ngdén ngir tdt cho viéc hoc l1ap trinh, hon nita sau nay
ching ta con c6 thé tiép can véi lap trinh hudng ddi tuong, va mot trong nhitng ngdn ngi
1ap trinh ching ta lya chon dau tién cho 1ap trinh hudng dbi tugng la C++, nhiing kién
thirc vé C van c6 ich cho ban vi C++ 13 ngdn ngir duoc phat trién tir C va bo sung dic tinh
hudng ddi tuong.

I.1. Bang chir cai, tén va tir khoa

e Bing chir cdi: Moi ngdn ngir lap trinh déu duoc xdy dung tir mot bo ki ty nao dé
va cac quy tic trén d6 dé xay dung céc tir, cac cdu 1énh va cdu trac chuong trinh. Ngon
ngtr 1dp trinh C su dung bd ky tu ASCII (American Standard Code for Informations
Interchange). Theo chuin nay, bo ki tu gém co 256 ki tu do la:
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- Cacchircai: A,..,.Z,a,..,z

- Céc chirs6: 0,..,9

- Céc ddu phép toan 6 hoc: +,-,% /...
- Céc dau ngoic: (,), [, 1....

- Céc ky tu khéc

Moi ki tu co tuong ng 1 s6 duy nhit goi 1a mi, trong d6 c6 128 ki ty ddu (c6 ma tir 0 t&i
127) 1a ki ty ¢ dinh va 128 ki ty con lai (co ma tur 128 t61 255) la cac ki tu mo rong, tire
1a n6 c6 thé thay doi tuy theo ngon ngit mdi quéc gia sir dung.

o Tir khod va tén: Tén la mot xau (day) cac ki tu, trong ngdn ngit 1ap trinh nd1 chung
déu yéu ciu tén phai tuan theo nhing rang budc nhat dinh.
Véi C tén 1a xau ki tu chi c6 thé gom
- cac chir cai
- chirsd
- dau gach nbi
Tén phai bat ddu bang chit cai hodc déu gach dudi, d6 dai khéng qua 32 ki ti, khéng duoc
trung véi tr khoda cia ngon ngir. Va vi C phan bié¢t chir hoa va chit thuong nén cac tén chir
hoa nhu XY va xy la khac nhau.
Mbi ngdn ngit déu co riéng maot tap cac tur voi y nghia dac biét do la cac tir khoa,
chung dugc dung voi muc dich dinh trude nhu tén kiéu dit liéu, tén toan tu,..
Sau day 1a mot sb tir khoa ctia C

asm enum signed
auto extern sizeof
break float static
case for struct
char goto switch
const if typedef
continue int union
default long unsigned
do register void
double return volatile
else short while

I.2.Cac buérc 1ap trinh gidi bai toan
Dé giai mot bai di mire ndo thi bude dau tién ching ta ciing phai phat biéu bai toan,
ture 1a chling ta phai hi€u bai toan yéu cau gi thi mdi c6 thé tim dugce thudt gidi, va cai dat
thuat toan do va sau khi da c6 chuong trinh ban phai chay dé kiém nghiém tinh dung dan
cua no.
Nhu vy dé giai bai toan bang chuong trinh chiing ta theo cac budc sau:

1. Xac dinh dbi twong ctia chuong trinh
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2. Xéc dinh phuong phap va thuat giai
3. Viét chuong trinh (1ap trinh)
4. Chay chuong trinh va kiém tra két qua.

Dé c6 mot chuong trinh chung ta can phai viét cac 1énh (lap trinh) trong mot ngon
ngitr 1ap trinh nao do, nhu C chang han, nhung may tinh khong chay truc tlep dugc chuong
trinh viét bang cac ngdn ngit 1ap trinh bac cao (goi la chuong trinh ngudn), né chi co thé
thue hién duoc cac chuong trinh dang mé may (chuong trinh dich). Vi véy sau khi dé c6
chuong trinh ngudn, chung ta can thue hién chuyén chuong trinh nguén thanh chuong
trinh dich, cong viéc nay ching ta can dén trinh bién dich (compiler) va lién két (linker).
Nhu vay ta thiy chu trinh phat trién mot chuong trinh nhu sau:

1. Soan thio chwong trinh nguén

Chung ta co thé str dung mot trinh soan thao van bé}n chuf}n (ASCII) nao ‘dé dé soan
thdo chuong trinh, sau do6 ghi vao file chuong trinh nguén (ngam dinh véi phan mé rong
la .C).

Do C ciing nhu hau hét cac ngon ngit 1ap trinh phd bién déu sir dung bang chir cai
ASCII nén ban c6 thé sir dung bét ky mdt hé soan thao van ban chuan dé viét chuong
trinh, tuy nhién hau hét cac trinh bién dich cia C trén moi truong MS-DOS hoac
WINDOWS déu c6 tich hop trinh soan thao va ban nén st dung trinh soan thao tich hop
nay s€ thuan lgi hon.

2. Bién dich chwong trinh nguén

Hién nay co rat nhiéu chuong trinh dich cho C nhu: Turbo C, BC, Microsoft C,.. muc
dich ciia budc nay 1a chuyén chuong trinh nguén thanh chuong trinh ma ddi tuwong
(object). Sau budc nay (néu thanh coéng) ching ta thu dugc file chuong trinh dbi tuong
(c6 phan mé rong 1a .OBJ)

3. Lién két chwong trinh

Sau budc bién dich hoan thanh ta ¢6 chuong trinh d6i twong, day chwa phai 1a chuong
trinh ¢6 thé chay duoc trén may tinh, budc nay ching ta phai str dung mot trinh lién két dé
lién két cac ham thu vién véi chuong trinh di tuong dé tao ra chuong trinh dich . Ban ¢6
thé sir dung trinh lién két doc 1ap nao do, nhung vdi cac trinh bién dich cua C trén moi
truong DOS hay WINDOWS déu c6 sén trinh lién két.

4. Chay va kiém tra két qua chwong trinh

Khi d& c6 chuong trinh dich, chiing ta can phai kiém tra tinh dung dan cia né. ban
chay chuong trinh v61 cac bd dit liéu mau va kiém tra két qua c6 nhu du kién hay khong,
ncu co6 sai sot thi phai xac dinh nguyén nhan gay 101 va quay lai budc 1 dé hi¢u chinh. va
chung ta ldp lai qué trinh nay cho t&i1 khi duge chuong trinh gidi ding bai toan mong doi.
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Hinh 1 — Céac budc phat trién chuong trinh

Hién nay cé rat nhiéu chwong trinh dich cho C va hau hét (trén nén DOS hodc Windows)
trong do dwoc tich hop ca trinh soan thao, bién dich, lién ket - goi la moi truong tich hop.

Trong gido trinh nay chung ta sw dung BC (Borland C) hodc turbo C lam moi truong lap
trinh.
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IL. Bién, hing va céc kiéu dir liéu trong C

I1.1.Bién
> Khai niém
Bién 1a dai lugng co gia tri thuéc mot kiéu dir liéu nao d6 ma duoc chip nhan boi

ngon ngir (xem phan cdc kiéu dir liéu), gia tri ctia bién co thé thay d6i trong thoi gian tén
tai ctia bién (hay ta noi trong vong doi cua bién).

Céc thanh phan cua chuong trinh s€ duoc luu trong bo nh¢ trong va bién ciing khong
ngoai 1&. Tt 1a bién cling dugc cap phat mot ving nhé dé luu gilr gia tri thuoc mot kiéu
dit lidu xac dinh. Vi thé theo mét khia canh nao dé c6 thé noi bién 1a mét cai tén dai dién
cho 6 nh¢ trong may tinh, chuong trinh ¢6 thé truy xuat 6 nhd (lay hodc ghi gia tri) thong
qua tén bién.

Mot bién ndi chung phai cé cac dic trung sau:

- Tén bién

- Kiéu dit ligu: kiéu ctia bién

- Gia tri hién tai n6 dang luu giit (gi tri cua bién)

(‘tuy nhién sau ndy ching ta thdy trong C ¢6 bz'é:n kiéu void, ban ddu coi ddy la bién
khong kiéu nhung dan quan niém do ciing la 1 tén kiéu va la kiéu khong xdc dinh)

> Tén bién

Trong C cung nhu cac ngén ngir 1ap trinh khac cac bién déu phai co tén, cac tén bién

hay noi chung 1a tén (gdm tén bién, tén hing, tén ham, hodc tir khod) 1a mot xau ki ty va
phai tuan theo cac quy dinh ctia ngén ngir do la:

e Tén chi co thé chira ki tir 1a chit cai (‘a’ ,..,’z’; ‘A’,..."Z"); chit s&( “0°,..,’9”) va ki
tu gach dudi (), so ki tu khong qua 32.
o Ki ty dAu tién cua tén phai 1a chir cai hodc ki tu gach dudi

o Trong tén phan biét chlr hoa va chir thuong. Tuc la hai xau cung cac ki tu nhung
khéac nhau béi loai chir hoa hodc chir thuong 1a hai tén khac nhau, vi du nhu vo1 2 xau ki
tu “AB” va “Ab” 1a hai tén hoan toan phan biét nhau.

« Céc tir khoa cua ngdn ngir khong duge dung lam tén bién, tén hang, hay tén ham.
Hay néi1 khac di, trong chuong trinh c6 thé ban phai dung dén tén, tén nay do ban dit theo
y tuong cua ban nhung khong dugc trung voi cac tir khoa.

> Vidu cac tén hgp I€ va khong hop 1€

Tén bién hop 1é / khéng hop 1é

Percent hop 1€
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y2x5  fg7h hop 1¢

ho ten hop 1¢

1990 tax hop 1€

A hop 1¢

ngay-sinh khong hop 18 vi ¢6 ki tu -(d4u trir)
double khong hop 1€ vi trung véi tir khoa
9winter khong hop 18 vi ki ty ddu tién 14 s6

> Céu I¢énh dinh nghia bién

Trong ngdn ngit 1ap trinh ¢ ciu tric néi chung va trong C noi riéng, moi bién déu
phai dugc dinh nghia trude khi sir dung. Cau Iénh dinh nghia bién b4do cho chuong trinh
dich biét cac thong tin tén, ki€u dir li¢u va co thé ca gia tri khoi dau cua bién.

Cii phdp khai bdo bién :

<kiéu_dir_li¢u> <bién_1> [ =<gia_tri_1>] [, <bién_2>[ = <gia_tri_2>,.|;

trong do:

o <kiéu dir liéu> 1a tén mot kiéu dir lidu da ton tai, d6 co thé 1a tén kicu dir lidu
chuan hodc kiéu dir li¢u dinh nghia boi nguoi 1ap trinh.

e <bién 1>, <bién 2> la cac tén bién cin khai bdo, cac tén nay phai tuan theo quy
tac vé tén cua ngon ngtr.

o <gia tri_ 1>, <gia tri 2> 1a cac gia tri khdi dau cho céc bién tuong tng <bién 1>,
<bién 2>. Cac thanh phan nay la tuy chon, néu c¢é thi gia tri nay phai phu hop véi kiéu
cua bién.

Trén mot dong Iénh dinh nghia co thé khai bao nhiéu bién cung kiéu, véi tén 1a
<bién 1>, <bién 2>,.. cac bién cach nhau bdi dau phay (,) dong khai bao két thuc bang
dau cham phay (;).

Vi du:
inta =4,b=6;
float x =4.5,y,z;
unsigned u ;
charc ="A’;

Khi gip cac 1énh dinh nghia bién, chuong trinh dich s& cip phat ving nhé c6 kich
thude phu hop véi ki€u dir liu cua bién, néu c6 thanh phan khoi dau thi s€ gan gia tri
khéi dau vao vung nho do.
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I1.2. Hang
o Khai niém
Hang 1a dai luong co gia tri thuoc mot kiéu dir liéu nhét dinh, nhung gia tri cua hang

khong thé thay ddi trong thoi gian ton tai ctia no.

C0 hai loai hang mot 1a cac hang khong ¢ tén (ching ta s& goi 1a hang thuong) d6 1a
cac gia tri cu thé tic thoi nhu : 8, hay 9.5 hoac ‘d’.

Loai thir hai 12 cic hang c6 tén ( goi la hang ky hiéu). Cac hang ky hi¢u cling phai
dinh nghia truéc khi st dung, tén cua hing dugc dit theo quy tic cua tén. Sau day néu
khong c6 diéu gi dic biét thi chung ta goi chung 13 hing

o Pjnh nghia hing

Céc hang duoc dinh nghia bang tir khoa const véi ¢l phap nhu sau:

const <kiéu_dir_liéu> <tén_hang> = <gia_tri>;

hoic const <tén_hing> = <gia_tri>;

Trong dang thtr hai, chuong trinh dich tu dong an dinh kiéu cua héng léﬁ kiéu7 ngﬁm
dinh, voi BC hay TC 1a int va nhu vay chuong trinh dich s€ tu dong chuyén kiéu cua
<gia_tri> vé kiéu int.

Vi du:

const int a = 5; // dinh nghia hang a kiéu nguyén, c6 gia tri 13 5
const float x =4; // héng x kiéu thuc, ¢6 giatri1a 4.0
const d = 7; // hang d kiéu int, gia tri 1a 7
constc="‘1";// hﬁng ¢ kiéu int gia tri = 49
const char * s = “Ngon ngu C”;// s 1a hing con tro, trd téi xau “Ngo ngu C”
Céc hang sd trong C dugc ngdm hiéu 1a hé 10, nhung ban c6 thé viét cac hang trong

hé 16’ hoac 8,b§1n‘g cu ph;’lp, gia tri s6 hé 16 duoc bat dau bﬁng 0x, vi du nhu 0x24, 0xA1
cac so hé 8 bat dau boi so 0, vi du 025, 057.

Cac héng ki tu duoc viét trong cap dau ¢’ vi du ‘a’, <2’ céc gia tri nay dugc C hiéu 1a
sO nguyén c6 gia tri bang ma cua ki tu; ‘a’ ¢ gia tri 1a 97, ‘B’ ¢o6 gia tri bang 66.

Cac xau ki tu la day cac ki tu duoc viét trong cap
ty sé dwoc gioi thiéu trong phan sau)

, vi du “Ngon ngu C”, “a” (xdu ki

Chit y: Cdc bién, hang cé thé dwoc dinh nghia ngoai moi ham, trong ham hodc trong
mot khoi lénh. Véi C chudn thi khi dinh nghia bién, hcfng trong mot khéi thi dong dinh
nghia phdi ¢ cdc dong dau tién ciia khoi, tirc la trude tat ca cde lénh khdc cia khoi,
nhung trong C++ ban c6 thé dat dong dinh nghia bdt ky vi tri ndo.

10



Gido trinh tin hoc co so Il - Ngon ngit C

I1.3. Cac kiéu dir liéu chuin don gian trong C

Mot trong muyc dich cta cac chuong trinh 1a xtr 1y, bién doi thong tin, cac thong tin
can xir 1y phai duoc biéu dién theo mot cau tric xac dinh nao d6 ta goi 1a cac kiéu dir lidu.
Céc kiéu dir liéu nay dugc quy dinh bai ngdn ngir lap trinh, hay noi khac di moi _ngon ngir
c6 tap céac kiéu dir liéu khac nhau. Khong hoan toan glong nhu khai niém kiéu dir liéu
trong toan hoc, trong cac ngdén ngir 18p trinh ndi chung moi kiéu dir liéu chi biéu dlen
dugc mot mién gia xac dinh nao d6. Chang han nhu s6 nguyén chung ta hiéu 1a cac sd
nguyén tur - o tdi +oo, nhung trong ngdn ngir 1ap trinh mién cac gia tri nay bi gidi han, su
giéi han nay phu thudc vao kich thudc cua ving nhé biéu dién sé d6. Vi vay khi noi t6i
mot kiéu dit liéu chiing ta phai dé cap t6i 3 thong tin dic trung ctia nd d6 1a:

- tén kiéu dir liéu

- kich thuéc ving nhé biéu dién nd,mién gia tri

- céc phép toan co thé st dung.

Céc kiéu dir liéu don gian trong C chi 1a cac kiéu s6, thuoc hai nhom chinh d6 1a sd
nguyén va so thyc (s6 dau phay dong).
> Nhém cdc kiéu nguyén gom cé: char, unsigned char, int, unsigned int, short, unsigned
short, long, unsigned long dugc mo ta trong bang sau:

Kiéu dit liu tén kiéu (tir | kich min gid tri
: khoa tén kiéu) | thwoéc :
ki tu c6 dau char 1 byte | tir -128 téi 127
ki tur khong dau unsigned char | 1 byte | tur 0 toi 255
0 nguyén c6 dau int 2 byte | tu -32768 t61 32767
so nguyén khong dau unsigned int 2 byte | tu 0 t&1 65535
so nguyén ngan co dau | short 2 byte | tu -32768 t61 32767
so nguyén ngan c6 dau | unsigned short | 2 byte | tir 0 téi 65535
so nguyén dai co dau long 4 byte | tr-2,147,483,648 161 2,147,438,647
s6 nguyén dai khong diu | unsigned long | 4 byte | tir 0 t6i 4,294,967,295

Khuon dang s6 nguyén: mic du nhu trén ching ta co kiéu s6 nguyén va ki tir (char)
nhung ban chat trong C chiing déu 1 cac s6 nguyén ma thoi. Hé thong biéu dién cac sb
nguyén dudi dang ddy céc bit (sd nhi phan). Nhu chung ta da biét, mot bit chi c¢6 thé biéu
dién duoc 2 gid tri 1a 0 va 1.

Ta thay v6i mot nhom c6 2 bit (2 s6 nhi phan) thi c¢6 thé luu dugc gia tri nho nhat khi
ca 2 bit déu bang 0 va 16n nhat khi ca 2 bit bang 1 c¢6 nghia 13 n6 co thé biéu dién duoc
cac s6 0,1,2,3 tirc 2° gid tri khac nhau. Vi s nguyén 1 byte (unsigned char) thi gia trj n6
c6 thé luu trit 12 0,1,..,255.

Téng quat néu kiéu dir lidu co kich thudc n bit thi c6 thé biéu dién 2" gia tri khac
nhau la: 0,1,..(2" -1).

11
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= ngiatri ——

Nhung do la trong truong hop tat ca cac bit dung dé biéu dién gia tri sd(cac con so)
tire la ta co sO nguyén khong dau (sé dwong — unsigned ). Nhung sb nguyén ching ta can
c6 thé 1a s6 am (sé cd diu — signed), trong trudng hop nay bit cao nhit duoc dung biéu
dién dau, nhu vay chi con n-1 bit dé biéu dién gia tri. Néu s6 4m (c6 dau) thi bit dau c6
gia tri =1, nguoc lai, néu s co gia tri duong thi bit ddu co gia tri =0.

hit diu

< nlchiso—s

Vi du véi kiéu char (signed char) mot byte thi c6 7 bit dé bleu din cac con sd, vay né
c6 thé biéu dlen cac sb duong 0,1,..,127 va (theo cach biéu dién sb 4m — xem phan hé dem
va biéu dién s6 4m) no biéu dién duoc cac sb am —1,..-128. Mién gia tri cua cac kiéu sb
nguyén khic duoc dién giai twong tu.

Céc ban c6 thé dit cau hoi tai sao di ¢6 kiéu int lai van co kiéu short hay c6 su khéc
nhau gitra int va short hay khong?. Thuc ra su khac nhau gitta chung phu thudc vao hé
thdng ma ban dung. Trén méi trudng 32 bit thi int co kich thude 1a 4 byte, short c6 kich
thudc 2 byte, con trén moi trudng 16 bit thi chung giéng nhau.

Thuee ra sw quy dinh kich thirde ciia cac kiéu nguyén chi la:

—  kiéu char kich thuée la 1 byte

—  kiéu short kich thude la 2 byte

—  kiéu long kich thudc la 4 byte

—  kich thuéc kiéu short <= kich thudc kiéu int <= kich thudc kiéu long
> Nhém cdc kiéu sé thue gom: float, double, long double

Khuon dang biéu dién cua sé thuc khong glong nhu sb nguyen. Mot s6 thuc néi chung
dugc biéu dién theo ky phap khoa hoc gdm phan dinh tri va phan mil.

£ [ Jex[ ]

phin dinhtri  phén mi

Trong gido trinh nay chung t6i khong c6 y dinh trinh bay chi tiét dinh dang cua sd
thuc. Ban doc can quan tdm t&i van dé nay hay tham khao [3 - Chuong 14]. Chinh vi

12



Gido trinh tin hoc co so Il - Ngon ngit C

khuon dang khdc ma mién gia tri cia so thuc so voi s6 nguyén cod cung kich thude cling
khéc.

Kiéu dit liéu tén kiéu thk‘l:;‘c (tri tuyét déi)midn gia tri
s0 thyc voi do chinh xac don float 4 byte | 3.4e-38 -> 3.4e38

sO thyc voi do chinh xac kép double 8 byte | 1.7e-308 -> 1.7e308

sO thyc dai voi do chinh xac kép | long double | 10 byte | 3.4e-4832 ->1.1e 4932

Trong bang trén mién giai tri chiing ta noi toi gia tri duong lon nhét ma s thuc c6 thé
biéu dién (gia tri &m nho nhét 14y d6i) va gia tri dwong nho nhat con phan biét duoc vai 0.

Vidu V01~kleu float, gia tri dwong 16n nhét 1a 3.4e38 =3.4*10°® va s6 duong nho nhat
c6 thé biéu dién 14 3.4e-38 = 3.4%107".

Tuy nhién, do sO chir s6 trong phan dinh tri 1a gio1 han nén sO chir sé dang tin cay
(hay ta noi la sO chir sd c6 nghia) ctng gioi han voi kiéu float 1a 7-8 chir s, double 14 15
chir sb, va long double 1 18-19 chit sd.

» Kiéu con tré va dia chi

Ngoai hai kiéu dit liéu sé6 ma ching ta vira dé cap trong C con kiéu dit liéu rat hay st
dung d6 13 kiéu con tro. Chung ta biét 1a cac thanh phan: bién, hang, ham,.. duoc luu
trong bo nho, tirc 1a chung dugc dinh vi tai mgt vung nhéd ¢6 dugce xac dinh. Mot thanh
phan (bién, hing) c6 thé luu gié tri 1a dia chi cia mot thanh phan khac dugc goi 1a con tro.

~Gia str p 1a mot con tro luu dia chi cua a thi ta noi p tro toi a va kiéu cta con tro p 1a
ki€u cua thanh phan ma p tré toi.
Khai bao con tro
<kiéu> * <tén_con_tré>; // khai bao bién con trd
Vi du:
int * p,*q; // p, q 12 2 con tro kiéu int

Kiéu void : Ngoai cac kiéu dir liéu trong C con co6 nhimg thanh phan (con tro) khong xéac
dinh kiéu, hodc ham khong can tra vé gia tri trong truong hop nay ching ta c6 con tro,
ham kiéu void. Hay noi cac khac void 1a mot kiéu nhung 1a kiéu khong xéac dinh.

I1.4. Biéu thitc va cac phép toan

> Biéu thire
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Biéu thtrc 1a su két hop giita cac toan hang va toan tir theo mot cach phu hop dé dién
dat mot cong thirc toan hoc nao do. Cac toan hang co thé 1a hang, bién, hay 101 goi ham
hay mot biéu thirc con. Cac toan tir thudc vao tip cac toan tir ma ngdn ngit ho tro.

Biéu thirc duoc phat biéu nhu sau:
— Cac hang, bién, 11 goi ham 14 biéu thirc
— Néu A, B 1a biéu thirc va ® 1a mot phép toan hai ngdi phu hop giita A va B
thi A®B la biéu thirc.
— Chi nhing thanh phan x4y dung tir hai kha ning trén 14 biéu thuc.

Mot bicu thirc phai ¢6 thé udc luong dugc va tré vé gia tri thudc mot kiéu dit lidu cu
thé. Gia tri d6 duogc goi la gia tri cua biéu thirc va kiéu cua gia tri tra vé dugc goi 1a kiéu
ctia biéu thire, vi du mot biéu thire sau khi u6c lugng tra lai mot s6 nguyén thi ching ta
n6i biéu thirc d6 c6 kiéu nguyén (néi ngin gon 1a biéu thirc nguyén).

Vidu: p=(atb+c)/2;

s = sqrt((p-a)*(p-b)*p-¢));_
trong do a, b, c 1a 3 bién s6 thuc.

Biéu thirc logic trong C: theo nhu trén ching ta noi thi biéu thirc logic 1a biéu thirc ma
tra vé két qua kiéu logic. Nhung trong ngon ngit 1ap trinh C khong c6 kiéu dir liéu nay
(nhu boolean trong Pascal). Trong C st dung cac s6 dé dién dat cac gia trj logic (‘dung’
hay ‘sai’). Mot gia tri khac 0 néu dugc dung trong ngir canh 1a gia tri loglc s€ dugc coi la

‘ding’ va néu gia tri bang 0 duoc xem I3 sai. Nguoc lai mot gia tri “sai ’(chang han nhu
gi4 tri ctia biéu thirc so sanh sai (5==3)) s& tra lai s6 nguyén co gia tri 0, va gia tri cua biéu
thirc (vi du nhu 5 < 8) ‘dung’ s& tra lai mot sé nguyén c6 gid tri 1. Sau nay ching ta con
thdy khong phai chi c6 cac sd duoc dung dé dién dat gid tri ‘dung’ hay ‘sai’ ma mot con
tré c6 gia tri khac NULL (rdng) ciing duoc coi 1a ‘ding’, va gia tri NULL dugc xem la

< b

sai.

» Cac toan tir (phép toan) ctia ngon ngir C
a. Phép gan
Cu phap
<bién> = <gia tri>
Trong d6 vé trai 12 tén mot bién va vé phai la mot biéu thirc c6 kiéu phu hop véi kiéu
cua bién. V61 phép gan hé thong s€ ude lugng gia tri cua vé phai sau d6 gan gia tri vao
bién bén trai.
Vi du:
int a, b;
a=135;
b=a+15;
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Su phu hop kiéu giita vé bén phai va bén trai duoc hiéu 13 hoic hai vé cung kiéu hoic
kiéu cua biéu thirc bén phai c6 thé dugc chuyén ty dong (ep kiéu) vé kiéu ciia bién bén
trai theo quy tic chuyén kiéu tu dong ctia ngdn ngit C 1a tir thap t6i cao:

char — int — long — double.

Tuy nhién trong thuc té su ép kiéu phu thu¢c vao chuong trinh dich, mot sO chuong
trinh dich cho phep tu chuyen céc kiéu sO bén phai vé kiéu cta vé trai bang ma khong can
phai tuan theo quy tic trén, bang cach cit bo phan khong phu hop. Vi du ban ¢ thé gan
bén phai la sorthuc (ﬂpat) vao vé trai 13 mot bién nguyén (1pt), truong horp nay chuong
trinh dich s& cat bo phan thap phan va cac byte cao, nhung két qua co thé khong nhu ban
mong muon.

V6i C chiing ta ¢6 thé thuc hién gan mot gid tri cho nhiéu bién theo ¢t phép:
<bién_1>=<bién 2> =, .=<gia tri>

v6i 1énh trén s€ 1an luot gdn <gid tri> cho céc bién tir phai qua trai.

b. Cdac phép toan so hoc

phép todn cu phap v nghia

phép cong giita <th 1> va <th_2>1a s6 thuc

+ <th 1>+ <th 2> < A
- - hodc nguyén

phép trir gitta <th 1> va <th 2>1a s thuc

- <th_1>-<th 2> < A
- - hodc nguyén

phép nhan giita <th 1> va <th_2>1a s6 thuc

* <th 1> * <th 2> - A
— — hodc nguyén
phép chia l,éy phan nguyén gitra <th 1> va
/ <th 1>/<th 2> <th 2>Ia so nguyén.
vi du 9/2 két qua 1a 4
phép chia gitra <th 1> va <th_2>1a s6 thuc
/ <th_1>/<th 2>

vi du 9.0/2.0 két qua 13 4.5

phep chia ldy phan du gitta <th 1> va
% <th 1> %<th 2> | <th_2>Ia s6 nguyén

vidu 15 %4 =3;12%3 =0

Trong cac phep toan s6 hoc noi trén, khi hai toan hang cung kiéu thi két qua la sO ¢6 kiéu
chung d6. Néu hai toan hang khong cung ki€u (trir %) thi toan hang c6 kiéu nho hon s&
dugc ty dong chuyén ve ki€u ctia toan hang con lai, day ciing 1a kiéu cua két qua.
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c. Cdac phép todn so sanh (quan hé)

phép . yx , -
toan cu phap y nghia
o L so sanh bﬁng, két qua ‘dung’ néu 2 toan
== th 1==th 2 3 TSNP
- - hang bang nhau, nguogc lai trd lai ‘sai’.
= th 1>1=th 2 so,sanh khaf: nhau, két qua .dupg .1‘1611"2
- — todn hang khic nhau, nguoc lai trd lai ‘sai’.
so sanh lon hon, két qua ‘dung’ néu toan
> th 1 > th 2 hang thtr nhat 16n hon, nguoc lai tra lai

(9 b

Sar'.

so sanh lon hon hodc bang, két qua ‘ding’
>= th 1>=th 2 néu toan hang thir nhat 16n hon hay bang
todn hang thir 2, nguoc lai trd lai ‘sai’.

< th 1<th?2 so sanh nhé hon, ngugc cua >=

<= th 1 <=th 2 so sanh nho hon hoac béng, nguoc voi >

Trong phén céc kiéu dit liéu chung ta khong c6 kiéu dir liéu twong tu nhu boolean
trong Pascal dé biéu dién cac gia tri logic (true, false). Vay két qua cac phép toan so sanh
ma ching ta thu dugc ‘dung’, " 1a gi? Ngon ngir C dung cac sd dé biéu thi gia tri
‘ding’ hay ‘sai’. Mot s6 co gia tr1 bang 0 néu dung véi1 v nghia la gid tri logic thi dugc
xem la ‘sai’ ngugc lai néu nod khac 0 dugc xem la ‘dung’. Thyc sy thi cac phép so sanh
trén cling deu tra vé gia tri 13 s6 nguyén, néu biéu thirc so sanh 1a “sai’ s& c6 két qua = 0,
nguoc lai néu biéu thirc so sanh 1a dung ta thu dugc két qua = 1.

Vi du:
5>2 tralaigiatri =1
5<=4 tralaigiatri =0
‘a’!l="b’ tralaigiatri =1
d. Cdc phép todn logic
— Phép toan ! (phu dinh):
Cu phap:

! <toan_hang>
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v6i <toan_hang> 1a biéu thirc s6 nguyén hoic thuc, néu <toan_hang> c6 gia tri khac 0
thi két qua s€ =0 va nguoc lai, néu <toan_hang> ==0 thi két qua s¢ = 1.

— Phép toan && (phép héi - and):

Cu phép:

<toan_hang_ 1> & & <toan_hang_ 2>

trong do6 2 toan hang la céc bi‘éu thire s, két qua ctia phép toan nay chi ‘dung’ (1=0)
khi va chi khi ca 2 toadn hang déu c¢6 gia tri ‘dung’ (!=0).

<toan_hang 1> <toan_hang 2> <toan hang 1> && <toan hang 2>
0 0 0
0 khac 0 0
khéc 0 0 0
khac 0 khac 0 1

—  Phép toan || (phép tuyén - or):

Cu phap:

<toan_hang_1> || <toan_hang_2>

trong d6 2 toan hang 1 cac biéu thirc s6, két qua ctia phép toan nay chi ‘sai’ (0) khi va
chi khi ca 2 toan hang déu co gia tri ‘sai’ (=0).

<toan_hang 1> <toian_hang 2> <toan hang 1> || <toan_ hang 2>
0 0 0
0 khéc 0 1
khac 0 0 1
khéc 0 khéc 0 1

e. Cdc phép toan thao tdac trén bit

Trong ngoén nglt C c6 nhdm cac todn tir ma thao tac cia nd thuc hién trén tung bit cua
cac toan hang va chliing dugc goi 1a cac toan tir trén bit, cadc todn hang cua ching phai co6

kiéu sO nguyén.

o Phép & (phép and theo bit - phép hoi)

Cu phap:

<toan_hang 1> & <toan_ hang 2>
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Churc nang cua toan tur & la thue hién phep and trén tung cap bit tuong ng cua 2 toan
hang va tra vé két qua. Tirc 1a phép toan tra vé 1 sb nguyén (cung kich thude voi 2 toan
hang), bit thir nhat cua két qua c6 gia tri bang bit thir nhat ciia <toan_hang_1> hoi véi bit
thr nhat ciia <toan hang 2>,...

Béng gia tri chan 1y cua &

Vidu inta,b,c;
1. néu a=7;b=14:c=a &b;

thi ¢ = 6;

2.néu a=2;b=15;c=a&b;
thic= 0;

3. néu a=-2;:b=45c=a&b;
thi ¢ = 44;

4, néu a=-2:b=-3;c=a&b;
thi ¢ = -4;

(néu két qugi cdc; Vi du trén gay thdc mdc tai sao lai nhuw vay thi ban doc co thé tham
khao: cach biéu dién so am, phép AND trong phan hop ngir)
o Phép | (phép or theo bit)
Cu phap
<todn_hang 1> | <toan_ hang 2>

Ket qua cua tra vé 1 sb nguyén (cung kich thude voi 2 toan hang), cac bit cua gia tri
tra vé duoc tinh bing két qua cta phép tuyén (or) giita hai bit twong ung cua
<todn_hang 1> v&i <toan hang 2>.

18



Gido trinh tin hoc co so Il - Ngon ngit C

Bang gia tri chan 1y phép tuyén |

Vidu inta,b,c;
1. néu a=7;b=14;c=a|b;
thi két qua ¢ = 15;
2.néu a=2;b= 15;c=a|b=15;
o Phép ~ (phép dio bit)
Day 1a toan tir mot ngo1 thuc hién dao céc bit cia toan hang, cic bit gid tri 1 tr¢ thanh 0
va bit gid tri 0 thanh 1.
Cu phép ~<toan hang>
Vidu: 1. unsigned char ¢ =3, d;
d = ~c; két qua d = 252;
2. unsigned int ¢ =3, d;
d = ~c; két qua d = 65532;
o Phép ~ (phép XOR - tuyén loai trir)

Phép tuyén loai trir trén hai bit 1a phép toan xac dinh néu hai bit (toan hang) khac nhau
thi két qua theo phép tuyén, néu hai bit c6 cung gia tri thi két qua 1a O(loat trur).

Cu phép

<toan_hang_ 1> * <toan_hang 2>

o 0 1
o 0 |
1 | 0

Bang gia tri chan 1y phép tuyén loai trir
Vidu: 1. unsigned char ¢ =3, d=10;
két quac~d=2;
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2. unsigned int ¢ =10, d=10;
két qua cAd =0;
8 Phép << (dich trai)
Cu phap:
toan_hang 1 << toan hgng 2

Chtic nang: dich tuan ty cic bit clia <toan hang 1> sang trai s6 vi tri dich bang gié tri
clia <toan_hang_2>. Khi dich cac bit ctia 1 toan hang sang trai 1 thi: bit trai nhat s& bi
loai bo, cac bit bén phai sé tuan tu dugc dich sang trai 1 vi tri, bit bén phai nhét s& duogc
lap bang 0. Khi dich trai k bit mot sb nao d6 c6 thé coi 1a k 1an lién tiép dich trai 1.

15 4 3 2 1 0
S E [
Dich trai

Vidu: chara=12,b;
b=a<<l thib=24

Khi dich trdi s6 a véi sé budc la k, néu chua xay ra cdc bit co gia tri 1 cua a bi mat thi két
qua sé la a* ok nhung co kha nang khi dich trai k bit mot so a thi mot so bit cao cua a sé bi
logi, tong qudt ¢ thé tinh gid tri nhuw sau: goi [ la s6 bit ciiaa thi két qud la(a * 2% % 2).

8 Phép >> (dich phai)
Cu phap
toan_hang 1 >> toan_hang 2
Lénh nay thyc hién tuong ty nhu SHL nhung dich cac bit cua <toan_hang_1> sang phai, cac
bit bén trai s€ dugc dién bang 0, cac bit bén phai s€ bi ghi dé boi bit bén trai.
15 4 3 2 1 0

[o]~] way o - Sl

Minh hoa toan tir >>

Khi dich s6 n sang phdi k bit, két qua thu duoe(n/2")
e. Cdac phép toan tich luy (gan 6 hoc)
Trong céc biéu thic toan sd hoc chiing ta rat hay gip cac biéu thirc dang nhu a = a +k,

tire 1a chiing ta ting a 1én mot luong bang k, hodc nhu a = a <<k, tirc 1a dich cac bit cia a
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sang trai k vi tri r0i lai gan vao a. Trong C ¢ cac phép toan thuc hién chic ning nay va ta
goi la cac phép toan tich luy.
Cu phap chung:

<dich> <tt>= <nguon>;

Trong d6 <dich> 12 mot bién thudc kiéu sé nguyén hodc thuc, <ngudn> 1a mot gia tri phu
hop. <tt>1a dau phép toan so hoc hay trén bit (hai ngbi): +,-,*,/,%, <<>>,&,|,"
Vi y nghia

<dich> <tt>= <ngudn> = <dich> = <dich> <tt> <ngudn>

toan tir vi du vé cach ding y nghia
+= at=b a=a+tb
-= a-=b a=a-b
*— a*=b a=a*b
= a/=b a=a/b
%= a%=Db a=a%b
<<= a<<=b a=a<<b
>>= a>>=b a=a>>b
&= a&=b a=a&b
= al=b a=alb
A= a’=b a=a”"b

Luu ¥: hai ki ty <tt> va ddu = phai viét lién va tré thanh 1 diu toan tir ctia ngdn ngir C.

Bang cach dung toan tr tich luy, trong mot sO truong hop chung ta c6 thé giam sy phuc
tap (vé cach viét) ciia mot biéu thire rat nhiéu va nhu vay s& giam kha nang viét sai mot
cach dang ké.
Vidu: a[f(i)+b[j*2]-srtlen(s)] = a[f(i)+b[j*2]-strlen(s)] +6;
dugc viét thanh a[f(i)+b[j*2]-strlen(s)] += 6

f. Todn tir diéu kién
Cu phap:

<bt>?<gtl>:<gt2>
Trong d6 <bt>, <gt1> va <gt2> 14 cac biéu thuc, néu <bt> co gia tri ‘ding’ thi két qua cua
biéu thirc 1a <gt1> nguoc lai néu <bt> co gia tri “sai’ thi biéu thic tra lai <gt2>.
Vidu: (a>b?a:b)
¥ nghia cua biéu thirc trén 1a néu a >b thi két qua 1a a nguoc lai 1a b, tuc 12 tra lai gia tri
16n nhat ctia a va b.
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g. Phép tang va giam 1

V6i biéu thirc dang a=a + 1 hoic a=a - 1 thi trong C c6 dang khac viét ngin gon
hon bang cach ding toan tir ++ hodc --. MJi toan tir ndy lai ¢6 hai dang khac nhau d6 1a
toan tir viét trudc toan hang (goi 1a toan tir trudc) va dang toan tir viét sau toan hang (goi
1a toan tur sau - nhu vay c6 4 toan tir).

Cu phap:

<tén_bién> ++
++<tén_bién>
<tén_bién> --

—-<tén_bién>

Vidu: int a=5,b,c=2;

b=at+;

c=++a-+b;

Y nghia ctia ++ 1a tang toan hang (1a bién) 1én 1 don vi va -- 1a giam to4n hang 1. Su
khac nhau gitra toan tur trudc va toan tir sau dugc minh hoa bang vi du sau:

a=4;b=2;

c=b + at++ ; thi sau khi thuc hié€ntacoc=6vaa=>5

hay x = b++; thi b =3 va x=2;

nhung néu

a=4;b=2;

c=++a +b ; thi sau khi thuc hiéntaco6c=7vaa=>5

va x = ++b thi x=3, b=3.

Nhu vay ban théy su khac nhau gitta x=b++ ;(1) va x=++b (2); 1a trong (1) gia tri cuia
b dugc gan cho x trude khi n6 dugce tang 1, con trong (2) thi tang gia tri cia b 1én 1 sau do
maoi gan b cho x.

Ttc 1a ¢6 thé hiéu: Xx=btt; < {x=b; b=b+l;}

con x=++b;< {b=b+l;x=b;}

Tuong ty cho toén tir --;
x=b-;< {x=b; b=b-1;}
con x=--b;< {b=b-1;x=b;}

Viy :

— Trong biéu thic don dang a++, ++a, b--, --b thi ¥ nghia cta toan tir trudc va
sau la nhu nhau (cung 14 tang hay giam 1)

— Trong biéu thirc nodi chung ma cé a++ (a--) hay ++b (--b) thi gia trj cta a
dugc str dung trong biéu thire trude khi a duge ting (giam) 1, va gia trj cia b
duoc st dung sau khi b da dugc tang (giam) 1.
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Luu y: Ban c6 thé dung két hop nhiéu 1an toan tir ++, -- v&i mot bién. Vi ++,-- ¢6
cung do uu tién va dugc két hop tir phai sang trai do vay cac phép toan dang ++++a, ----a
la dugc phép trong khi d6 a++++, a---- 1a khong duoc phép.

h. Todn tiv & - ldy dia chi

Céac bién va hang la cac duoc luu trong bd nhd va duogc cap tai dia chi nao do, toan tu
& tra lai dia chi cia mét bién hay hang.

Ch phap:  &<tén bién>

hoic  &<tén hang>

i. Todn tir * ( truy xudt gid tri qua con tré)
Phan trén chung ta biét * 1a phép nhan, nhung né con cé y nghia 14 toan tir 1 ngdi voi
chure nang lay gié tri cia mdt thanh phan thong qua con tro.
Cuphap:  * <tén con_tré>
Nhu vay voi mot bién duogc cép phat tai mgt vung nhé nao do6 trong bo nho thi chung
ta coO the truy xuat giai tri cua n6 thong qua tén bién hodc qua dia chi (con trd) ctua no.
Gi4 str pa la con tro va pa trod t6i bién a (c6 kiéu phu hop) thi *pa chinh 1a gia tri cua a.
va cach truy xuat theo tén bién a hoac qua con tré *pa la nhu nhau.
Vi du: inta, b, c;
int *p;
p=&a;
*p=5S;b=a+3;¢c=%p-I;
Sau cac Iénh trén thia co giatrila 5, b la8 vacla4 (fruy xudt a theo cach *p goi la
truy xudt gian tiép théng qua con tro).

j. Toan tir,

Dau phay (,) thuong duoc dung trong nhu diu phan cach gilta cac bién, cac héng
dugc khai bdo trén cung mot dong, hodc gitra cac tham s6 ctia ham. Trong mot s6 truong
hop nao d6 nd duge ding nhu mot toan tir dé tao ra mot biéu thire dang A.B (v6i A, B 1a

hai biéu thirc con hop 1¢). Cac biéu thirc con dugc tinh tur trai qua phai va gia tri cua biéu
thirc con cudi (bén phai) chinh 13 gia tri tra vé ctia toan biéu thuc.

Vi du: a=5; b=6; c=2;
x= (atb, a *2 +c);
két qua x =12
nhung néu x =at+b,a*2+c; thix =11.

k. Phép chuyén kiéu

Trong C ciing nhu mot s6 ngdn ngir lap trinh khac, trong mot bicu thirc thi cac toan
hang phai cung kiéu. Tuy nhién trong thuc t€ thi khong thé ciing nhac nhu vay, chang han
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cong mot sé nguyén voi mot sb thue rd rang 13 khac kiéu nhung ban van c6 thé thuc hién
duoc. Thyec ra thi trude khi thyc hién toan tir cong d6 chuong trinh dich da thuc hién thao
tac chuyén d6i kiéu cua sé nguyén thanh sd thyc ching ta goi l1a phép chuyén kiéu (ép
kiéu). Trong mot sd tinh hudng viéc chuyén kiéu trong C c6 thé dugc chwong trinh dich
thuc hién tu dong (goi 1a ép kiéu ty dong) hodc duge ép kiéu kiéu twong minh (nguoi lap
trinh viét cau 1énh - toan tir chuyén kiéu).

N6i chung sy chuyén kiéu ty dong xay ra trong bén trudng hop sau:

— Céac toan hang trong mot biéu thirc khac kiéu.

—  Gé4n mét biéu thirc vao mot bién khac kiéu.

— Truyén tham s thyc sy khac kiéu voi tham s6 hinh thic.

— Gia trj tra vé cia ham sau cau 1énh return khac voi kiéu ham duoc khai béo.

Trong truong hop thur nhit quy tic chuyén kiéu tir thip 1én cao duoc ap dung, tirc 1a
toan hang co6 kiéu thap hon s& duoc tu dong chuyén thanh kiéu cia toan hang cao hon
theo trat tu:

char = int = long = float = double

Trong ba truong hgp cuoi ki€u cua gid tri vé phai dugc chuyén theo kiéu cta bién bén
trai, kiéu cac tham so thuc su dugc chuyén theo ki€u ctia tham s6 hinh thuc, ki€u gia tri
tra v€ (sau return) phai chuyén thanh ki€u cua ham.

Luu ¥ 1a chi chuyén kiéu gid tri tirc thoi ciia todn hang réi thwc hién phép todn chir
kiéu cua ban than toan hang thi khong thay doi.

Trong mdt sd yéu cau ching ta can su chuyén kiéu rd rang (ép kiéu tuong minh) cha
khong st dung quy tac chuyén kiéu ngadm dinh, trong truong hop nay ban cé thé st dung
toan tir chuyén ki€u theo cu phép sau:

(kiéu_méi) (biéu_thirc)

trong cau truc nay (kiu méi) 1a tén mot kiéu hop 1¢ nao 0, va gia tri cua (biéu_thuc) tra
ve bat budc phai chuyén thanh (kieu _maoi)

Vidu I:

int a=5, b =2;

float c;

¢ = (float) a /b; thi ¢ co6 gia tri =2.5.

nhung c= a/b ; thi ¢ lai ¢6 gia tri =2.0
Vidu 2:

float a =7.0;

int b;

b = (int)a % 3
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Trong C yéu cdu phdi ding cdp ngodc () bao tén kiéu_mé&i, con C++ thi véi nhitng
kiéu mdi la tén kiéu don gian thi khong bat budc phdi dimg cdp (), vi du trong C++ ban
c6 thé ding phép chuyén kiéu nhw int (a).

l. D¢ wu tién cac todn tir

Trong biéu thirc c6 thé c6 nhiéu toan tir, vay diéu gi giup cho chuong trinh dich thuc
hién cac toan tir mot cach dung dan?. Trong cac biéu thirc néu c6 cac cap (), thi nd s&
quyét dinh thir tu thuc hién cac phép toan: trong ngoic trudc, ngoai ngoic sau. Nhung c6
nhimg kha ning ddu ngodc khong co hodc khong du dé quyét dinh tit ca cac truong hop
thi khi do C thyc hién cac toan tir can cir vao d6 wu tién cua chung va sir dung mot sO quy
tac vé cac toan tir (vi du nhu khi chiing cung do uu tién thi thyc hién tir trai qua phai hay
tu phai qua trai). Vi du voi cac phép toan s6 hoc +, - c6 cung do uu ti€én, nén néu trong
biéu thirc c6 nhiéu phép toan +, - va khong c6 cac diu ngodc quy dinh thir tw thyc hién thi
ching s€ dugc thuc hién tur trdi qua phai. Nhung vdi phép toan ++, hay cac phép gan,..
chang han nhu

++++ a; hodc a=b=c=d trinh tu két hop lai tir phai qua trai.

Sau day la bang cac toan tir va d¢ uu ti€n cua chung, cac phép toan trén cung dong
(thtr tu) c6 cung dd uu tién, cac toan tir trén dong c6 thr ty nho hon s€ c6 d6 uvu tién cao
hon, trong bang nay c6 mdt s toan tir khong dugc mo ta trong phan cac phép toan nhu [],
(), ., = chung s€ dugc mo ta trong cac phan thich hop.

STT Cic phép toan trinh ty két hop
L. 0, [1, =>.. trai qua phai
2. !, ~, & (dia chi), * (truy xudt gidn tiép), - (doi ddu), phai sang trai
++, --, (ép kiéu), sizeof
3. *(phép nhan), /, %o trai sang phai
4. +, - (phép trir) trai sang phai
3. <<, >> (dich bit) trai sang phai
6. <, <=,>, >= trai sang phai
7. =, I= trai sang phai
8. & (and trén bit) trai sang phai
9. A trai sang phai
10. | trai sang phai
1. && trai sang phai
12. I trai sang phai
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13. 92 - trai sang phai
14. =, +=, =, *= [= Y=, <<=, >>= &= \+, "=, |= phai sang trai
15. , (ddu phdy) trai sang phai

( bang do wu tién cdc toan tir)

III. Chwong trinh C

Trudce khi ndi dén cau triic tong quat cia mdt chuong trinh ngudn C, chiing ta hdy xem
mot vi du don gidn sau day — chuwong trinh in xau ‘Chao cac ban!’ ra man hinh

(trong dogn md nguon trén chung ta thém cdc so dong va dau :

<~ o U w N

8:

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

{

clrscr () ;

printf ("\n\n Chao cac ban !");

getch () ;
}

gidi thich, con trong chwong trinh thi khong dwoc co chiung)

Trong chuong trinh trén gdm hai phan chinh d6 1a :

de tién cho viéc

- Cac dong bao ham t¢p — dong 1, 2; dang ky sir dung cac tep tiéu dé. Trong chuong
trinh nay chiing ta can dung hai file ti€u dé stdio.h va conio.h.

- Ham main tir dong 3 t6i dong 8. Pay la ham chinh cta chuong trinh , dong 3 1a tiéu
dé ham cho biét tén: main, kiéu ham: void, va ddi ciia ham (trong vi du nay khong
¢ d6i). Than ciia ham main bat dau ngay sau diu { (dong 4), va két thuc tai déu }
(dong 8).
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I11.1.C4u tric chwong trinh

Mot chuong trinh C n6i chung c6 dang nhu sau

l: [ cac bao ham tép |
[ cac khai bdo nguyén miu ham ciia nguwoi dung ]
[ cac dinh nghia Kiéu |
[ cac dinh nghia macro |
[ cac dinh nghia bién, hang ]
<kiéu_ham> main ( [khai bio tham s6 | )
{

< than ham main>

A A A

}

10: [ cac dinh nghia ham cia nguwoi dung]

( trong cii phdp trén chiing ta thém sé hiéu dong va ddau: dé cho viéc gidi thich dwoc
thugn loi, cac thanh phan trong ngodac [] la cac thanh phan tuy chon)

a. Cdc bao ham tép (dong 1)

Trong chuong trinh C (trong ham main cling nhu cac ham khac do nguoi 1ap trinh
viét) c6 thé st dung cadc ham, hang, ki€u dir li¢u,..(go1 chung la cac thanh phan) da dugc
dinh nghia trong thu vién ctia C. D€ sit dung cac thanh phan nay ching ta phai chi dan
cho chuong trinh dich biét cac thong tin vé cac thanh can stir dung, cac thong tin d6 duoc
khai bdo trong t€p goi la tép ti€u dé (c6 phan md rong 1a H — viét tat cua header). Va phan
cac bao ham tép la cac chi dan dé chuong trinh gdp cac t¢p nay vao chuong trinh cua
chung ta. trong mdt chuong trinh chiing ta c6 thé khong dung hodc dung nhi€u tép ti€u
de.

Cu phap ctia mot dong bao ham tép:

#include <tén_tép>
hoac
#include “tén_tép”

trong d6 tén_tép 1a tén co thé c6 ca duong dan cua tép tiéu dé (H) ma ching ta can s
dung, moi 1énh bao ham tép trén mot dong.

Vi du:
#include <stdio.h>

#include <conio.h>
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#include “phanso.h”

Su khac nhau gifta cap <> va *“” bao quanh tén tép la vd1 cdp <> chuong trinh dich tim
tén tép ti€u dé trong thu muc ngém dinh x4ac dinh boi duong dan trong muc
Option/Directories, con véi cap “” chuong trinh dich tim tép trong thu muc hién tai, néu
khong c6 méi tim trong thu muc cac tép tiéu dé ngam dinh nhu truong hop <>,

b. Cdc khai bdo nguyén méu va dinh nghia ham ciia ngwoi diing

Trong phan nay chiing toi néu mot s6 thong tin vé khai bdo nguyén mau va dinh nghia
ham @é gidi thich cdu triic chuong trinh chir khong cd y dinh trinh bay vé ham, chi tiét vé
ham sé dwoc trinh bay trong phan vé ham.

o Cdc nguyén mau (dong 2)

Nguyén mau mot ham 1a dong khai bao cung cap céc thong tin: tén ham, kiéu ham, s6
do1 so va kiéu tung doi s6 cua ham.

Ct phap khai bdo nguyén mau
<kiéu_ham> <tén_ham> ([ khai bao ddi ]);

Vi du:
int min (int, int);
float binhphuong (float y);
float giatri(int , float);
Lueu y: Phan khai bdo doi ciia nguyén mau, muc dich la xdc dinh sé doi sé va kiéu cua
tirng doi sé, do vdy ban cé thé khéng viét tén cua doi s6 nhung kiéu ciia ching thi phdi cé
va ban phdi liét ké day di kiéu cia timg doi.

o Cac dinh nghia ham cua nguoi dung (dong 10)

Trong phan nay chung ta dinh nghia cac ham cua nguoi dung, mét dinh nghia ham bao
gdm dong tiéu dé ciia ham va than ciia ham, véi ¢ phap nhu sau:

<kiéu_ham> <tén_ham> ([ khai bio déi ])
{
<than ham >
}
Vi du:
int min(int a, intb)  {
if(a>=b)
return b;
else return a;
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Luu y:

- Tiéu dé ham trong dinh nghia ham phai twong ung voi nguyen mau ham

- Néu trong chwong trinh dinh nghia ham xudt hién trudc khi gap loi goi ham do thi c6
thé khéng nhdt thiét phai c¢é dong khai bdo nguyén mau ham.

c. Dinh nghia kiéu méi (dong 4)

Ngoai nhiing kiéu chuan di dugc cung cap san ctia ngdn ngit, ngudi 1ap trinh c6 thé
dinh nghia ra cac kiéu méi tir nhimg kiéu di c6 bang cach st dung tir khoa typedef (type
define) Vi cu phap nhu sau

typedef <mé_ta_kiéu> <tén_kiéu moi>;
Trong d6 <tén_kiéu méi> 1a tén kiéu can tao do nguoi lap trinh dit theo quy tic vé tén
cua ngdn ngilt, va <mo6 ta ki€u> la phan ching ta dinh nghia cic thanh phan cau thanh
1én ki€u mai.
Vi du:
typedef unsigned char byte;
typedeflong  nguyendai;

Sau dinh nghia nay cac tén mdi byte dugc ding véi ¥ nghia 1a tén kiéu dir liéu no
twong tu nhu unsigned char, va nguyendai twong tu nhu long.

Vi du: chiing ta ¢6 thé dinh nghia bién a, b kiéu byte nhu sau
byte a,b;
d. Pinh nghia macro (dong 5)

Khai niém macro 1a gi? Gia st nhu ban c6 mét néi dung (gia tri) nao do va ban mudn
str dung n6 nhiéu lan trong chuong trinh, nhung ban khéng mudn viét truc tiép nd vao
chuong trinh luc ban soan thao vi mét vai 1y do nao d6 (chang han nhu né s& lam chuong
trinh kho doc, kho hiéu, hodc khi thay d6i s& kho,..). Liic ndy ban hiy gan cho ndi dung dé
mot ‘tén’ va ban su dung ‘tén’ do dé viét trong chuong trinh nguén. Khi bién dich
chuong trinh, chuong trinh dich sé ty dong thay thé noi dung cua ‘tén’ vao dung vi tri
clia ‘tén’ d6. Thao tac nay goi 1a phép thé macro va chung ta goi “tén’ 13 tén cua macro va
ndi dung cua n6 dugc goi 1a ndi dung ctia macro.

Mot macro dugc dinh nghia nhu sau:
#define tén_macro nfi_dung

Trong d6 tén macro 1a mot tén hop 18, ndi dung (gia tri) ctia macro duoc coi thuan tuy 1a 1
xau can thay thé vao vi tri xuat hién tén ctia macro tuong tmg, gitta tén va ndi dung cach
nhau 1 hay nhiéu khoang tréng (d4u cach). Noi dung ciia macro bat dau tir ki ty khac dau
tréng dau tién sau tén macro cho téi hét dong.
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Vidu :
# define SOCOT 20
# define max(a,b) (a>?7b a:b)

V6i hai vi du trén, khi gdp tén SOCOT chuong trinh dich s€ ty dong thay thé boi 20 va
max(a,b) s€ dugc thay thé bdi (a>b?a:b)

Chil y:

—  Phép thay thé macro don gian chi la thay ndi dung macro vao vi tri tén ciia né do vy
sé khéng cé co ché kiém tra kiéu.

—  Khi dinh nghia cdc macro ¢é ‘tham s6° ¢6 thé sau khi thay thé biéu thirc méi thu dwoc
co trdt ty tinh toan khong nhw ban mong muon. Vi du ta co macro tinh binh phuwong 1
SO nhu sau:

# define bp(a) a*a

va ban cé cau 1énh bp(x+y) sé dwoc thay la x+y*x+y va két qua khéng nhw ta mong
doi. Trong truong hop nay ban nén sw dung dau ngodc cho cdac tham so cua macro

# define bp(a) ( a)*(a)
e. Dinh nghia bién, hang (dong 5)

Céc bién va hang duoc dinh nghia tai day sé tré thanh bién va hing toan cuc. Y nghia
ve€ bién, hang, cu phap dinh nghia da dugc trinh bay trong muc bién va hang.

f. Ham main (dong 6-9)

Pay 1a thanh phan bat budc duy nhét trong mot chuong trinh C, than cua ham main
bét dau tir sau ddu mé moc { (dong 7) cho téi dau dong moc } (dong 8). Khong giéng nhu
chuong trinh cua Pascal ludn c¢6 phan chwong trinh chinh, chwong trinh trong C duoc
phan thanh cac ham ddc 1ap cadc ham c6 cu phap nhu nhau va cung mirc, va mot ham dam
nhiém phan than chinh ctia chuwong trinh, tac 1a chuong trinh s& bat dau dugc thuc hién
tir dong 1énh dau tién va két thuc sau 1énh cudi cing trong than ham main .

Trong dinh nghia mot ham ndi chung déu c6 hai phan d6 14 tiéu dé ciia ham, dong nay
bao gom cac thong tin : Tén ham, kiéu ham (kiéu gi4 tri ham tra vé), cac tham sé hinh
thic (tén tham s6 va kiéu ciia chiing). Phan thtr hai 13 than ciia ham, ddy 1a tap cac 1énh
(hodc khai bao) thuc hién cac thao tac theo yéu cau vé chirc nang cua ham d6. Ham main

cling chi la mot truong hop riéng cua ham nhung c6 tén ¢d dinh 14 main, c6 thé c6 hoic
khong co cac ddi sb, va co thé tra vé gia tri cho he diéu hanh, kiéu cua gia tri nay duoc
xéc dinh boi <kiéu ham> (dong 6) — chi tiét vé ddi, kiéu ciia ham main s& duoc dé cap ky
hon trong cac phan sau.

Than ham main dugc bao boi cép {(dong 7), va } (dong 9) co thé gdm cac 1énh, cac
khai bdao hodc dinh nghia bién, hang, kiéu, cic thanh phan nay trd thanh cuc bd trong
ham main - vdn dé cuc bé, toan cuc sé dé cdp toi trong phan pham vi.
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> Luuy:

e Céc thanh phan ciia chuong trinh ma chung ta vira néu trir ham main 14 thanh phan
phai c6 va duy nhat trong mdt chuong trinh C, con cac thanh phan khéc 1a tuy chon,
c6 thé khong c6 hoac c6 nhicu.

e Tht tu cac thanh phﬁn khong bét budc theo trat ty nhu trén ma chung co thé xudt
hién theo trat ty tuy ¥ nhung phai ddm bdo yéu cau moi thanh phan phai dugc khai
bao hay dinh nghia trudc khi st dung.

e Cac bién, hang khai bao ngoai moi ham c6 pham vi sir dung la toan cuc (tirc la co
thé sir dung tur sau 1énh khai bao cho t61 hét file chuong trinh). Cac hang, bi€n khai
bao trong 1 ham (hodc trong 1 kho1) 1a thanh phan cu b (c6 pham vi sir dung trong
ham hoac trong khoi d6 ma thoi).

e Céc ham trong C 1a mdt murc (tuc 1a trong ham khong chtra dinh nghia ham khéc).

Vi du: chuong trinh nhdp ban kinh tir ban phim, tinh va in dién tich hinh tron

#include <stdio.h>

#include <conio.h>

#define PI 3.1415

float r; // Khai b&o bién r cé kiéu float

void main ()

{ printf ("\nNhap ban kinh duong tron r =");

scanf ("%f", &r) ; //nhdp sb thuc tu ban phim vao r
printf ("Dien tich = %5.2f", r*r*PI); //tinh va in dién tich
getch();

I11.2. Cau 1€nh va dong chu thich

II1.2.1. Cau Iénh

Trong chuong trinh c6 thé c6 nhiéu cau 1énh, mdi ciu 1énh dam nhiém mot chuc nang
nao do. Trong C mot Iénh noi chung c6 thé viét trén mot hay nhiéu dong (trir xau ki ty va
macro) va két thuc boi ddu chim phay (3) va ciing c6 thé viét nhiéu 1énh trén mot dong,
giita cac thanh phan cua 1énh c6 thé c6 cac dau cach.

Vi du:
=b +5;

a =b+
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5;
printf("Dien tich = %5.2f", r*r*PI);

Mot 1énh c6 the viét trén nhiéu dong nhung trong 1 xau ki tu hay dinh nghia macro thi
chung ta phai viét tren 1 dong, tru:ong hop nhat thiét phai viét tren nhiéu dong thi ban phai
thém ki tir \ vao cudi dong trén dé bao cho chuong trinh dich ndi ndéi dung dong dudi vao
cudi cuia dong trén.

Vidu
printf("Dien tich \
= %35.21", r*r*PI);

I11.2.2. Lénh va khoi 1énh

Céc I1énh ctia chuong trinh C bao g6m 2 loai d6 1a cau 1énh don va khdi 1énh (cau I¢nh
ghép - nhom 1€nh).

Céu lénh don 1a nhitng 1énh don gian (chi mot phat biéu, két thic boi ;) nhu phép gan,
mot 101 goi ham,..

Khéi 1énh la nhom cac 1énh duoc bao boi cap { va }, bén trong khéivlér‘lh la day cac
léph co thé 1a 1énh doq hodc khoi Iénh con khac, tirc 1a khoi 1énh c6 thé 1ong nhau, cac
dau moéc { va } phai xuat hién tuong ung theo cap.

Vi du:
if (a>0)
{ d =b*b - 4*a*c;
if(d>=0)
{ x1 = (-b - sqrt(d))/(2*a);
= (-b +sqrt(d))/(2*a);
printf(“ nghiem x1 = %4.2f, x2 = %4.21” x1,x2);
}
else
printf(“phuong trinh khong co nghiem thuc”);
b
II1.2.3.  Loi chi thich

Trong chuong trinh chiing ta ¢6 thé thém cac 151 cha thich dé giai thich cau 1énh hoic
churc nang cua chuong trinh ,.. nham cho chuong trinh d€ doc.
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Céc chu thich duoc dit gitra cap /* va */, co thé trén mot hodc nhiéu dong. Véi cac
chuong trinh dich cua C++ ban c6 thé sir dung // d€ ghi mgt chu thich trong chuong trinh,
vo1 cach nay ndi dung 161 cht thich bat dau sau dau // t&1 hét dong.

Céc 101 cht thich chi ¢6 tdc dung vo1 nguoi doc chir khong anh huong té1 chuong
trinh, tirc 14 chuong trinh dich s€ bé qua céc 161 chu thich.

Vi du:
scanf ("%£f", &r) ; /*nhdp sb thuc tu ban phim vao r */

printf ("Dien tich = %5.2f", r*r*PI); //tinh va in dién tich

I1L.3.Nhép va xuit dir liéu

Trong phan nay chung ta gioi thiGu ca phap va y nghia mot s6 ham co ban dé nhap dir
lidu tir thiét bi vao chuan 13 ban phim va xuat dit liéu ra man hinh may tinh. Dé sir dung
cac ham néi chung cua thu vién ban phai bao ham céc tép tiéu dé (tép .h) chira khai bao
nguyén mau cua chiing vao chuong trinh.

> Mot s6 ham nhap dit liéu tie ban phim

a. Ham getch, getche nhdp 1 ky tw

Cu phap:

int getch();
int getche();

Churc nang: Hai ham nay thuc hién doi nguoi dung nhap mot ky ty tr ban phim va tra
vé mot s6 nguyén la ma cua ki tu duoc bam, vi du ban g0 phim ‘a’ thi ham s¢€ tra vé 97.

Su khac nhau gitra hai ham 1a ham getche hi¢n ki tu dugc nhdp lén man hinh, con
getch thi khong.

Khi phim dwoc bam la phim mé réng thi hé thong sé ddy vao bé dém nhdp liéu 2 byte,
byte thir nhat c6 gid tri 0, byte thir 2 la ma mé réng ciia phim d6. Vi du khi ban bam phim
miii tén lén T thi hai byte c¢é gid tri la 0 72 va ham getch hay getche tra vé 0, byte c6 gid
tri 72 van con luu trong bo dém nhap liéu, néu ta goi getch hodc getche sé nhan duoc gia
tri nay.

b. Ham scanf

bay 1a mot trong nhiing ham nhap dir liéu phd bién nhat cua C, né cho phép nhép
nhiéu loai dit liéu (c6 cac kiéu khac nhau). Khi nhap dir lidu bang ham nay ban phai xac
dinh dja chi (ving nhd, hay bién) dé luu di liéu va kiéu cua dit liéu cn nhap.

cu phap
int scanf(const char * format, ds_cac_con_troé);

chirc nang
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Ham scanf cho phép ching ta nhap dir liéu tr ban phim theo khu6én dang dugc xac
dinh boi xau ki ty format, dir liéu nhép vao s€ luu vao céac bién hodc vung nhd ¢o6 dia chi
trong tmg 14 cac con trd trong ds_cac_con_tré ( co thé co nhiéu con tré, mdi con tré cach
nhau bdi dau phay).

Vi du: nhap gié tri cho 3 bién a c6 ki€u int, x ¢6 ki€u float, va b ¢o6 ki€u int

int ab; float , / khai bdo bién
scanfrvndbatbad? | &a & &b,
_,-f"f’

ktmidn dang 4 iéu cin nhép T

dia chi cac bién cén nhdp

Trong ca phap trén format 12 mot xau quy dinh quy cach dit liéu can nhap, gébm nhiéu
dac ta dir licu tuong ung vdi cac kiéu cua con tro trong phan ds cdc con trd, cd bao
nhi€u con tro thi can ding bay nhi€u dac ta, dac ta tha nhat quy dinh khuon dang dwr li¢u
cho con tro thur nhat, dac ta thar 2 quy dinh khuén dang dir li¢u cho con tro thu 2,...

MJi dic ta bat dau bﬁng dau % co dang sau (cdc thanh phan trong [] la tup chon):

%][*][n]<ky_tw dinh_Kiéu>
Trong do
- n 1a mot sé nguyén duong quy dinh d6 dai téi da (tinh theo sb ki ty) duoc nhap
cho thanh phan tuong ting
- <ky_tw_dinh_kiéu> 13 ki tu quy dinh kiéu dir liéu can nhp vi du ban mudn nhap
s0 nguyén kicu int thi ki tg dinh kiéu la d, kiéu ky tu 1a c. Cac ki ty dinh kiéu khac
ban xem bang sau.

Ki tu dit 1iéu nhép kiéu con trd
' R
dinh kicu ctia déi nhap liéu
d integer int *arg
D, 1d integer long *arg
e, E Float float *arg
f Float float *arg
g, G Float float *arg
o Octal int *arg
0 Octal long *arg
i Decimal,octal, hex int *arg
I Decimal,octal, hex long *arg
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u Unsigned int unsigned int *arg
U Unsigned int unsigned long *arg
X Hexadecimal int *arg

X Hexadecimal int *arg

S Character string char argl]

C Character char *arg

- * day ciing 1a thanh phan tuy chon, néu c6 thi tic dung cta né 1a s& bo qua mot
thanh phan dir liéu dugc x4c dinh bdi dac ta nay, nhu vay sé khong c6 doi tuong
ung voi dac ta nay.

Vi du:
scanf(“%d%*c%d”,&a,&b);

trong dong nay ching ta s& nhép 1 thanh phan (got la 1 trudng) sO nguyén vao a,
sau d6 bo qua mot thanh phan 1a ki tu, va tiép theo 1a mot s6 nguyén vao b.

e  Quy cdach nhap dir liéu

Khi chiung ta nhép dir liu tir ban phim, két thuc nhap bang Enter (J), thi tat ca
nhitng ki tu chung ta go trén ban ph1m déu dugc luu trong ving dém nhap dir lidu (g01
1a dong vao- stdin) - dong vao két thuc boi (), dir liéu trén dong vao nay sé dugc cat
thanh ting trudng tuan tu tir trai qua phai va gan vao cac bién (hodc ving nhd) xac
dinh twong ing boi cac con tro, cac phﬁn da tach duoc sé bi loai khoi dong vao.

Trude khi tach gia tri mot trudng thi cac khoang trang phia trude cta trudng néu co
s& bi loai bo. Néu trong dic ta khong c6 thanh phan (n) quy dinh do dai t6i da mot
truong thi cac truong dugc xac dinh boi cac ky tu diu céch, tab, enter (goi chung la
khoang trang ky hiéu 1a L) hodc khi gip ky tu khong phu hop véi dic ta hién tai.

Néu trén dong vao c6 nhiéu hon céc thanh phan yéu cau ciia ham nhéap thi cac thanh
phan chua dugc nhan van con Iuu trén dong vao.

Vi du:
int a,b; float x;
scanf(“%d%%d%f”,&a,&b, &x);
vo1 dong vao la:
143 L L 535 L1 34
thi :
- khoang tring dau tién bi loai bo, 143 1a truong thir nhat duoc gan vao a,
- hai khoang tring bi loai bo, 535 1a truong thr hai dugc gan vao b,

- mot khoang trang bi loai bo, 34 duoc gan vao x ( con lai  trong dong vio)
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Néu trong ddc ta c6 thanh phan xé4c dinh do rong t0i da (n) thi mot truong s& két
thic hodc khi gép khodng trong, hay ki tu khong phu hop hoac da du d6 dai n

Vidu

int a,b; float x;
scanf(“%d%2d%3f”,&a,&b, &x);
vo1 dong vao la:

1143 1 w1 537 U 34 A

thi :
- khoang tring dau tién bi loai bo, 143 1a trudng thir nhat duge gan vao a,
- hai khoang tring bi loai bé, 53 14 trudng thi hai dugc gan vao b,
- mot khoang trang bi loai bo, 7 duoc gan vao x (con lai L34 trong dong
vao)
Luu y:

S6 cdc ddic td phdi twong 1mg véi s6 con tré trong danh sdch con tré
Ky twr dinh kiéu trong ddc ta phdi phiv hop véi kiéu ciia con tré can nhdp liéu.
Dir lieu nhap twr ban phim phai phu hop voi cdc dac ta.

Ham scanf tra vé so nguyén la so truong dwoc nhdp dir liéu

Ham gets

Cu phap:

char * gets(char * s);

Chirc ndng cua ham gets 1a nhap mdt xau ki tu tir ban phim, khac véi ham scanf véi
dic ta “%s” két thic ndi xau khi gap dau cach hoic enter, tic 1a xau khong thé c6 dau
cach, ham gets chi két thuc khi gip enter (ki tw “\n’). Xau ki tu dwgc ghi vao s (voi s 1a
mang cac ki tu hodc con tro ki tir), ddu két thiic xau (\0” - ki ty c6 mi 0 ) dugc tu dong
thém vao cudi xau. Ham tra vé dia chi cta xau duoc nhap.

Chu y: ham gets logi bo ky tw Enter(‘\n’) trén dong vao nhung ky tw nay khong duoc
dwa vao s ma tu dong thém ky tu ket thuc xau ("\0°) vao cuoi cua s.

» Mot so ham xuat dir li¢u ra man hinh

a. Ham printf

Ham prinntf 1a ham in di heu ra man hinh rat da dang cua ngdn ngt C. Ciing nhu

ham
dir liéu can in théng qua cac ddi cia ham.

scanf, ham printf cling yéu cau chung ta phai cung cip céac gia trj va dinh dang cta
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Cu phap
int printf (const char * format [, <danh_sach_cac_gia tri>]);

Trong d6: <danh_sach_cac_gia tri> 14 phan tuy chon, néu c6 thi d6 1a cac gia tri can
in, cac gia tri (c6 thé 1a bién, hang, 16i goi ham, hay biéu thirc ndi chung) cach nhau boi
dau phay.

Luu y: 56 gid tri trong <danh_sdch_cdc_gid tri> c6 thé nhiéu hon s6 cdac ddc td, khi
dé cde gid tri cudi (khéng cé ddc ta tirong 1ing) sé bi bé qua.

format la xau ky tu di€u khién, nhi€ém vu chinh cua no la diéu khién khudén dang thong
tin dugc in ra man hinh.

Vi du:
inta=297;
printfi“Giatri a=%d ldmaly tu%c®, a,a),
format dm]h_séch._céc_gié_tri

Trong format gém ba loai: cac ki tir diéu khién, cac dic ta, cac ki tu thudng
e Cdc ky tir diéu khién
Pay la cac ki tw ddic biét, bat dau bing ki tu \ tiép theo 1a 1 ki tw dung d¢ dicu
khién: chuyén con tré man hinh, vi tri in dit ligu,..
- \n : chuyén con tré man hinh xudng dong méi
-\t : diutab
- \b: (backspace) lui mot ki ty (xo0a ki tu trudc vi tri con tro hién tai)
e Cdc ky tu thuong
La nhiing ki tu khéng thudc loai diéu khién va dic ta, cac ki tu nay duogc in ra man
hinh dﬁpg nhu no6 xuat hién trong format. Ngoai ra con c6 mdt vai ki tu dac biét ma
khi muon in ra man hinh chung ta phai dat né ngay sau ki tu \, do la:
- \\: dé in chinh d4u \
-\’ :in d4u nhay don(°)
- \\”: in d4u nhay kép (%)
e Cacdac ta
Trongformat 6 thé ¢6 nhiéu dic ta, cac dic ta quy dinh khuon dang dir li¢u can in
ra, moi dac ta c6 dang nhu sau :
%][-][n[.m]]<ky_tw_dinh_kiéu>
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Y nghia cdc thanh phan

8 Thanh phan <ky tw dinh_kiéu> day 1a ki ty quy dinh kiéu cua dit liéu can in
vi du ban muodn in mot gia tri int thi <ky tu dinh ki¢u>la d, ban muon in mdt
ki tu thi ki ty dinh kiéu la ¢. Céc ki€u khac dugc cho trong bang sau:

Ki tu dinh | Kiéu cua gia tri Khuo6n dang in ra
kiéu can in
d int s0 nguyén h¢ 10
i int 6 nguyén hé 10
0 int so nguyén khong dau hé 8
u unsigned int so nguyén khong dau hé 10
x,X int,unsigned so nguyén khong dau hé 16
f float s0 thuc (dang diu phay tinh)
e, B float sO thuc (du phay tinh hoic ki phap khoa hoc)
c char ki tu
char * xau ki tur
con tro in gia tri con tré dang Segment:Offset hodc Offset tuy
mo hinh by nhé dugc sir dung

Luu y: C6 thé ding két hop 1d, lu, Ix,.. dé dinh kiéu dit liéu in ra la s6 nguyén dai
(long), so nguyén dai khong dau (unsigned long),..

o Thanh phan [n [.m]] : n, mIa cac sd nguyén duong, n quy dinh d6 rong cua thong
tin (tinh theo s0 ky tu) dugce in ra man hinh, m s6 chir s6 cho phan thap phan (chi
dung cho s6 thuc), néu c6 m thi so thuc dugc lam tron vo1 m chit s6 thap phan.
Néu do rong thuc su cua gia tri can in < d6 rong dugc danh cho n6 (n) thi cac
dau tréng duoc thém vao (bén trai hay bén phai tuy vao sy c6 mit cta thanh
phan [-] hay khong ).

Luu y: ¢6 thé thay so n bang ki tir *, khi do théng tin sé dwoc in ra theo diing d¢
rong thyc su cua no.

vi du printf(“%5.1£,1.37); s& in ra 1.4 va chiém 5 vi tri trén man hinh, bén trai
cta sd duoc dién 2 diu cach.

O Thanh phan [-]: Xac dinh kiéu can bén trai hay bén phai. Khi mét gia tri duoc in
ra trén man hinh, néu do rong thuc sy cua n6 nho hon do rong xac dinh boi thanh
phan n, ngam dinh ching duoc cin bén phai (trong ving n ki tu trén man hinh),
néu c6 dau - thi dit liéu dugc cin tréi.
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Vi du:

printf(“0es.1£”,1.47); == 1].]s

printf(“%e-5.1£,1.47); => [1 | - |3

Gia tri tra vé ciia ham printf 14 tong do dai thong tin dugc in (tinh theo ky tu).

Vi du 1. chuong trinh nhap 1 ki tu tr ban phim, in ki ty va ma ctia n6 ra man hinh

#include <stdio.h>
#include <conio.h>
void main () {
int c;
printf ("\nHay nhap mot ky tu : ");
c = getch{();
printf ("\nban vua nhap ky tu %c, co ma la %d ",c,c);
printf ("\nbam phim bat ky de ket thuc");
getch () ;

}

khi thuc hién chuong trinh trén chung ta s¢ duoc:

Hay nhap mot ky tu : A <«——— ban nhap
may in ra < ban vua nhap ky tu A , co ma la 65

bam phim bat ky de ket thuc

nhu vay cung la gia tri ¢ (ma cua ki ty ching ta go tir ban phim), nhung vé1 ddc ta khac
nhau s€ cho chung ta khuén dang khac nhau (trong vi du voi dac ta %d in ra 65, nhung
voi %c lai inra ki tw A).

Vi du 2: chuong trinh nhép 2 s6 nguyén a, b tir ban phim (b !=0), in tong, hiéu, tich,
thwong phan nguyén a/b

#include <stdio.h>

#include <conio.h>

void main() { int a,b,c;
printf ("\nnhap a, b :");
scanf ("%d%d", &a, &b) ;
printf ("\nat+b= %$5d \na-b= %5d", a+t+b, a-b);
printf ("\na*b= %5d \na/b= %5d", a*b, a/b);
getch () ;
}

két qua chay chwong trinh la
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nhap a, b : 5 2 J
atb= 7

a-b= 3

a*b= 10

a/b= 2

b. Ham putch
Cu phap:
int putch(int ch);

Chitc nang: Ham nay in ki ty ¢6 ma l1a ch ra man hinh tai vi tri hién tai ctia con tro,
chuyén con tré sang phai 1 ky ty, ham tra vé€ s6 nguyén chinh la ma ki tyu in ra.

Vi du: minh hoa putch

1: #include <stdio.h>

2 #include <conio.h>

3: void main () {

4: int c;

5: c = 97;

6: printf ("\nprint c = %d", c);

7 printf ("\nputch ¢ = "); putch(c);
8: c = 354;

9: printf ("\nprint ¢ = %d" , c);

10: printf ("\nputch ¢ = "); putch(c);
11 getch (),

12: }

khi thyc hién chuong trinh trén cac ban sé& thu dugc két qua nhu sau:

print ¢ = 97
s putch c = a

c = 354

print ¢ = 354

putchc=>b

Cdc ban biét la mot ki i chi ¢6 kich thude 1 byte, nhung trong ham putch lai ¢6 doi la int
(2 byte), trong truong hop gia tri ciia ch >255 thi ki tw dwoc in ra la ki tw co ma (ch %
256), va day ciing la gid tri ma putch tra vé. Ciing giong nhw véi printf mét s ki tw déic
biét duoc coi la ky tw diéu khién chir khong phdai ki tw in ra man hinh.

c. Ham puts
Cu phap:

int puts(char * s);
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Chirc nang: Ham nay in xau ki tu s ra man hinh tai vi tri hién tai cua con tro, sau do tu
dong chuyén con tré sang dong moéi. Trong truong hop in thanh céng ham tra vé s6
nguyén duong, nguogc lai tra vé -1(EOF).

IV - Céc cau tric diéu khién chwong trinh

Mot chuong trinh 14 tip nhiéu cau 1énh, thong thudng mét cach truc quan chiing ta hiéu
chuong trinh thyc hién tuan tu cac lénh tir trén xuéng dudi, bit dau tir 1énh thir nhat trong
ham main va két thuc sau 1énh cudi cing ctia n6. Nhung thuc té chuong trinh c6 thé phuc
tap hon su tudn tu nhiéu, chéng han nhu mot cau Iénh (hay khéi 1énh) chi dugc thuc hién
khi ¢6 mot diéu kién nao dé ding, con nguoc lai nd s€ bi bo qua, tuc la xuét hién kha
nang lya chon mot nhanh nao d6. Hay mot chirc nang nao dé co thé phai lap lai nhiéu lan.
Nhu vay voi mot ngdn ngit 1ap trinh cd ciu tric noi chung phai ¢ cac cau trac dé diéu
khién trinh tu thuc hién cac 1énh trong chuwong trinh (goi ngin gon 13 cac céu trac hoic
cac toan ttr diéu khién)

Sau day chung ta s& tim hiéu ting c4u tric diéu khién chwong trinh cua C.

IV.1. Céu triic tuln tw

Pay 13 ciu tric don gidn nhat ctia cic ngdn ngit lap trinh néi chung, diéu khién thyc
hién tuan ty cac 1énh trong chuong trinh (bat dau tir cac I¢nh trong than ham main) theo
thir tu tu trén xudng dudi (n€u khong co6 dieu khién nao khac).

Vi du 1.1: Chuong trinh nhap ndm sinh ctia mgt nguoi tir ban phim, sau do6 in ra lo1
chao va tuoi ctia nguoi do.

#include <stdio.h>
#include <conio.h>
void main ()
{ int namsinh;
printf ("Nhap nam sinh cua ban : ");
scanf ("%d", &namsinh);

printf ("\n\nChao ban! nam nay ban %4d tuoi",2002-
namsinh) ;

getch () ;

Vi du 1.2: Viét chuong trinh nhép ba s6 thuc a,b,c tir ban phim Ia s6 do 3 canh tam
giac, sau do tinh va in chu vi va dién tich cua tam giac.

Giai

Dir liéu vao a,b,c kiéu float 1a 3 canh mdt tam giac
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Tinh toan chuvi p=(atb+tc),
dién tich s = sqrt(q*(q-a)*(q-b)*(q-c))
voi q = p/2, sqrt la ham tinh can bac 2

Chung ta co chuwong trinh nhuw sau:

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>
#i ncl ude <mat h. h>
vold main ()
{ float a,b,c, p,q,s;
printf ("Nhap so do 3 canh cua tam giac ");
printf ("\na = "); scanf ("%$f", &a);
printf ("\nb "); scanf ("$f", &b);
printf ("\nc "); scanf ("%f", &c);

p = atb+c; g = p/2;

s = sqgrt(g* (g-a)* (g-b) * (g-c));

printf ("\n\nChu vi la %5.1f, dien tich la %5.2f ",p,s);
_getchO;}

vi du vé két qua thuc hién chuong trinh

Nhap so do 3 canh cua tam giac

a=3d
b =44
c =5 d

Chu vi la 12.0, dien tich la 6.00

— Trong chwong trinh vi du trén chung ta sw dung ham tinh can bdac 2 sqrt, ham
nay dwoc khai bao trong tép tiéu dé math.h

—  Chwong trinh trén chua xit Iy truong hop a,b,c khéng hop 1¢ (ba sé a,b,c cé thé
khong thoa man la 3 canh mot tam giac)
IV.2. Cu tric ré nhanh

Chung ta hiy xem lai chuong trinh trong vi du 2 trén, diéu gi xay ra néu di liéu
khong thoa man, tirc 1a khi ban nhap 3 s6 a,b,c tir ban phim nhung chiing khong thoa man
la s6 do 3 canh m{t tam gidc trong khi chuong trinh ctia chung ta van cur tinh va in dién
tich.
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RO rang la c6 hai kha nang:
— Néu a,b,c thoa méan 14 3 canh tam gidc thi tinh chu vi, dién tich va in két qua
— Nguoc lai phai thong bao dir li¢u khong phu hop

Nhu vay can phai c6 mdt sy lga mot trong hai nhanh tuy vao diéu kién a,b,c ¢6 12 ba
canh mot tam gidc hay khong. Di€u nay goi 1a r€ nhénh, va C cung cap cho chiung ta mot
cau truc diéu khién ré nhanh if.

» Cu phap
dang du
: Y
if (bt_E)
S1; ' -
else +
SZ; S1; 52;
hodc dang khuyét
B
if (bt_E) '
S1; +
51;
—

Trong ct phap trén S1, S2 chi 1a 1 1énh, <bt_E> 1a biéu thuc diéu kién cua if
Sw hoat ddng ciia ciu tric if:
Trude hét biéu thirc didu kién <bt E> dugc tinh, c¢6 hai kha ning:
— Néu gia tri ciia <bt_E> 14 ‘dang’ (!=0) thi SI duoc thuc hién va ra khoi céu trac if.
— Nguoc lai néu <bt_E> 14 ‘sai’ thi
- voidang day du : thuc hién S2 roi két thuc if

- voi dang khuyét :  két thic cdu tric if
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Vi dy 2.1: chuong trinh nhdp hai s6 nguyén a, b tir ban phim, in s6 16n nhat ra man hinh,
#include <stdio.h>
#include <stdio.h>
void main() {
int a,b;
printf(“\nNhap so thu nhat : *);
scanf(“%d”, &a);
printf(*“\nNhap so thu hai : “);
scanf(“%d”, &b);
if (a>b)

printf(‘\nSo lon nhat la %d”, a);
else

printf(“\nSo lon nhat la %d”, b);
getch();

b

Vi du 2.2: Viét chuwong trinh theo vi du 1.2 voi yéu cau néu a,b,c théa man la 3 canh mot
tam giac thi tinh va in chu vi, dién tich, néu khong thoa man thi in thong bdao ra man hinh.

Gidi: Chiing ta biét 3 s6 a, b, ¢ la 3 canh mét tam gidc néu né thoa man tinh chat tong hai
canh 1on hon canh thir ba. Theo cach tinh tw vi du 1.2 chung ta co chuong trinh:

#i ncl ude <stdio. h>

#i ncl ude <coni o. h>

#i ncl ude <mat h. h>

volid main ()

{ float a,b,c, p,q,s;

printf ("Nhap so do 3 canh cua tam giac ");

printf ("\na = "); scanf ("%f", &a);
printf ("\nb = "); scanf ("%$f", &b);
printf ("\nc = "); scanf ("$f", &c);
if (a+b>c) && (a+c>b) && (b+c>a)

{
p = atbtc; g = p/2;
S sqrt (g* (g-a) * (g-b) * (g-c) ) ;
printf (" \n\nChu vi la %5.1f,\
dien tich la %5.2f ",p,s);

}

else

printf ("\nBa so da cho la ba canh tam giac”);
_getechQiy ...
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Luu y: Cau truc if cting nhu cac cau truc khac cua ngon ngit C, chung co thé long nhau,
tiee la chung co thé chira cac cau truc diéu khién khac.

Vidy 2.3: Chuong trinh giai phuong trinh bac 2: ax’+bx+¢=0, voicachésda,b,cla
cac so thuc nhap tir ban phim.

Gigi: Dé tim nghiém ctuia phuong trinh bac 2 mot an ta thyuc hién theo céac budc sau:
* Nhap a,b,c tir ban phim
= Tinhdelta =b’+4*a*c
= Néudelta = 0 (phuong trinh c6 nghiém kép x)
= tinh nghiém x = -b/(2*a).
= Nguoc lai
Néu delta > 0 (phuong trinh c6 2 nghiém x1,x2)
— x1 = (-b - sqrt(delta))/(2*a)
— x1 =(-b + sqrt(delta))/(2*a)
= Nguoc lai (delta < 0)
— phuong trinh khong c¢6 thuc

Chuong trinh giai phuwong trinh bdc 2

#include <stdio.h>
#include <conio.h>
#include <math.h>
void main () {
float a,b,c, delta, x1,x2;
printf ("\nNhap cac he so a,b,c : ");
scanf ("$£$£%£f", &a, &b, &c) ;
delta = b*b-4*a*c;
if (delta==0)
printf ("\nPhuong trinh co nghiem kep \
x = %$5.2f", -b/(2*a));
else
if (delta > 0)
{ x1 =(-b-sgrt(delta))/(2*a);
x2 =(-b+sqgrt(delta))/ (2*a);
printf ("\nPhuong trinh cos 2 nghiem phan biet\
\n x1= %5.2f \n x2= %$5.2f",x1,x2);
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}
else
printf ("\nPhuong trinh khong co nghiem thuc");

IV.3. CAu tric switch

. CAu trc switch cho phép lwa chon mét nhanh trong nhiéu kha ndng tuy vao
diéu kién xay ra. Cu phap nhw sau

switch (<bt_E>)
{
case <bt_1>:
S1;
case <bt_2>:
S2;

case <.b.t._n>:
Sn;
[ default: S ; 1]

Trong do

<bt_E> 1a biéu thirc nguyén.
<bt 1>, <bt 2>,..<bt n>1a cic biéu thirc hang, nguyén va chung phai khac nhau.
S1.5,, .S, S 1a mot hoac nhiéu 1énh duogc goi la than cua cAu truc switch.

case, default 1a cac tir khoa

Su hoat dong cua switch

Pau tién <bt E> duoc tinh, sau d6 lan lugt so sanh gia tri cia <bt E> vdi cac
biéu thirc hang <bt 1>, <bt 2>, .<bt n>.

Néu gia tri cia mot biéu thirc hang thir k trong cac biéu thirc nay tring Vo1 gia tri
ctia <bt E> thi chuong trinh s& thyc hién cac 1énh bat dau tir Sy va tiép tuc cac
1€nh phia dudi cho téi khi:

- gip cau lénh : break (tit nhién néu gip cac ciu 1énh return, exit thi
cling két thuc)
- gap dau dong moéc } hét cau truc switch
Néu <bt E> khong tring véi gia tri ndo trong cac biéu thirc hiang thi cau lénh S
(cac lénh sau ménh dé default néu c6) s€ dugc thuc hién, rdi ra khoi cau tric
switch.
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Vidy 3.1: Chuong trinh nhdp mot biéu thirc don gian dang a®b (a, b 1a cac sb nguyén, ®
1a mot trong cac dau phép toan sd hoc +, -, *, x, /, :,) tinh va in két qua.

Gidi : O day chung ta gia str co thé dung phep nhan 13 dau * hodc chir x, phép chia c6 thé
1a ddu : hay /. Gia thiét nguoi ding nhap biéu thic ding dang a®b.

Chung ta co chuong trinh nhu sau:

1: #include <stdio.h>

2: #include <conio.h>

3: voild main ()

4: {

5: int a,b;

6: char tt; // ddu todn tir

7: printf ("\nnhap bieu thuc don gian :");

8: scanf ("%d%c%d", &a, &tt, &b) ;

9: switch(tt)

10: {

11: case '+': printf ("\n %d %c %d = %d ",a,tt,b, a+b);
12: break;

13: case '-': printf ("\n %d %c %d = %d ",a,tt,b, a-b);
14: break;

15: case 'x':

16: case '*': printf ("\n %d %c %d = %d ",a,tt,b, a*b);
17: break;

18: case ':':

19: case '/': if (b!=0)

20 printf("\n %d %c %d = %d ",a,tt,b, a/b);
21 else

22: printf ("loi chia cho 0");

23: break;

24 default: printf ("\n\nkhong hieu phep toan %c",tt):;
25 }

26 getch () ;

27 }

Trong chuong trinh vi du nay néu ban nhap biéu thirc vi du nhu 9+2 tic 13 ta ¢ a=9, b=2,
tt (dau toan tr) = *+
Nhu vay ménh dé case ‘+’ (dong 11) dung, chuong trinh thuc hi¢n cau I¢énh

printf("\n %d %c %d = %d ",a,tt,b, a+b);
break;
va chuong trinh in ra két qua
9+2=11
va thoat khoi cdu tric switch (nhay t6i dong 26)
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Néu ban nhap 9*2 hoac 9x2, thi sy hoat dong cling tuong ty va két quainrala
9*2=18
hoiac 9x2=18
Néu ban nhap khong ding phép toan hoic khong dang khudn dang thi ménh dé default
duoc thuc hién va ban s€ nhan dugc thong bao ‘khong hieu phep toan..’.
Luuy:

— Khi hét cac 1énh (S;) tvong tmg ciia ménh dé case <bt_i> néu khong c6 ciu 1énh
break (hodac mdét I¢énh két thic khac) thi diéu khién duoc chuyén td1 1énh S;;; ma
khong can kiém tra biéu thirc hang <bt_i+1> ¢6 bang <bt E> hay khong.

— Ménh dé default c6 thé xuat hién tai vi tri tuy y trong than cta switch chir khong
nhét thiét phai la cubi cia cdu trac ( tit nhién khi d6 can cau 1énh break).

— Céu trac switch c6 thé 1ong nhau hodc c6 thé chua cac ciu tric didu khién khac.

IV.4. CAu tric while

while 14 ciu triic diéu khién l3p thuc hién mot 1énh hay khéi 1énh nao d6 véi sb lan
1ap dugc xac dinh tuy theo mdt di€u kién (goi 1a dicu kién 1dp).

Cau truc cua while nhw sau.:

while (<bt>)
S;
Trong d6 bt 1a mot biéu thirc ndo d6 1a biéu thue diéu kién ldp, S 1 than cta while va chi
la mot cau 1€nh.
Su hoat dong cta while nhu sau:

budce 1: tinh gia tri ctia <bt>

budc 2: néu gia trj tinh dugc ciia <bt> 1a ‘sai’ (==0) thi két thuc while
bude 3: néu gia tri ciia <bt> 1a ‘dung’ (!=0) thi thuc hién S

budc 4: quay lai budc 1

ta co so do diéu khién cua while nhuw sau

Vi dy 4.1: Tim udc s6 chung 16n nhét cta 2 s6 nguyén x, y theo thuét toan sau:
a=x;b=y;
bl: néu (a=b) thi udc s6 chung 16n nhat 1a a, két thuc
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nguoc lai (a !=b) thi té1 budc 2
b2:
- néua>bthitatinha=a-b
- nguoc lai tatinh b=b-a
- quay lai buoc 1

Nhu vay chung ta c6 thé phét biéu nhu sau
Chung nao (a !=b) thi 1dp lai
néu a >b thia=a-b
nguoc laib=b -a
két thiic vong lap nay thi a=b va 12 wéc chung 16n nhat ctia x va y.

Do chi xét truong hop x, y la sd nguyén >0. Trong truong hop néu mot trong hai sO bang
0 thi w6c s6 chung lon nhat 12 tri tuyét d6i ctia s6 con lai, néu ca 2 s6 bang 0 thi khong
xac dinh duoc wéc sé chung 16n nhét.

chung ta co chuong trinh sau

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

void main () {
int a,b,x,vy;

printf ("nhap 2 so x, yv : "),
scanf ("%dsd", &x,&y);
a = abs(x); // a bdng tri tuyét doéi cua x
b = abs(y); // b bdng tri tuyét déi chua y
f (a+b==0)
printf ("ca hai so bang 0");
else
f (a*b==0)
printf ("uoc so chung lon nhat la %d ", atb);
else
{
while (a!=Db)

if (a>b) a-=b;
else b-=a;
printf ("uoc so chung lon nhat la %d", a);

}
getch () ;
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Vi du 4.2: Viét chuong trinh cho phep nguoi su dung nhép mot ky tu trén ban phim, in ki
tu va ma cua nd ra man hinh, két thiic chuong trinh khi ngudi dung bam phim ESC (ma
27)

Gidi: ching ta c6 thé mé ta cdc bude cia chwong trinh nhir sau
1: nhan 1 ky tu tir ban phim, ma luu trong bién ch
ch= getch();
2 : néu ch ==ESC thi két thuc, nguoc lai chuyén sang budc 3
3 :in ky tu va ma cua no
printf(“‘\nKy tu %c co ma %d”, ch,ch)
4: quay lai 1

Vay co chuong trinh

// In ki tu
#include <stdio.h>
#include <conio.h>
#include <math.h>
const int ESC =27; // ma phim ESC
volid main () {
int ch;
while ((ch=getch()) !=ESC)
printf ("\nKi tu %c co ma %d",ch,ch);

}

Nhan xeét:

— while la cau truc diéu khién lap voi dieu kién trudc, tic la diéu kién lap dwoc
kiem tra truoc khi vao than cua vong lap, do vay neu biéu thirc diéu kién co gia
tri ‘sai’ ngay tw dau thi than cua while co thé khong dwoc thuc hién lan nao.

— trong than cia while phdi c6 lénh dé lam thay doi gid tri ciia biéu thirc diéu kién.
Hoac néu biéu thirc diéu kién luon co gia tri ‘dung’ - chung ta goi vong lap khong
ket thuc, thi trong than cua while phai co lénh dé cham dut vong lap (xem lénh

break).
vi du
while (1) // biéu thirc diéu kién luén ding
{ printf(*\n Hay bam mot phim: *);
ch = getch();
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1f(ch==27) break;
printf(“ky tu %c co ma la %d”,ch,ch);
}

Vi du 4.3: Viét chuong trinh nhap sé nguyén n tir ban phim, n <=10 va n >0, tinh va in gia
tri n! (giai thura cua n), véi n! = 1*2*_*(n-1)*n
Giai:

Theo yéu cau n nhap tir ban phim phai thoda mén n > 0 va n <=10, vi vay néu n nguoi
dung nhap n khong hop 1€ thi chuong trinh s€ yéu cau nhap lai, va s€ 1ap lai viéc nhéap cho
t&1 khi thod man.

Viéc tinh gt = n! theo cac budc sau:

gt=1;i=1;

while (1 <=n)
{ gt=gt*i
i++;

}

// giai thua
#include <stdio.h>
#include <conio.h>
const int Max =10; // gidi han gid tri cadn tinh
volid main () {
int n, 1i;

long gt;
printf ("\nNhap n = ") ;
scanf ("%d", &n) ;
while ( (n<=0) | | (n>Max))
{
printf ("\nNhap lai n (0<n<=%d) : ", Max);

scanf ("%d", &n) ;
}
gt=i=1;
while (i<=n)

{

gt*=i;
i++;
}
printf ("\nGia tri %d! = %$1d",n,gt);
getch () ;

Vi du 4.4: Viét chuong trinh tinh vain S =1 +1/(2!) +1/(3!)+..+1/(n!) v6i n nhap tr ban
phim, 0<n<10.

51



Gido trinh tin hoc co so Il - Ngon ngit C

Gidi: Ban thay 1a dé tinh S thi phai tinh dugc céc s hang 1a 1/(k!) v6i k 1,2,..,n sau do
cong vao tong. Nhu vay ching ta c6 thé thuc hién nhu sau:

1: S=1; k=2;

2: néu k > n thi thuc hién 4:
nguoc lai thi thuc hién 3:

3: thuc hién cac thao tac

3.1: tinh d= k!
3.2: tinh pt=1/d
33: S=S+pt
3.4: k=k+1

3.5: lap lai 2:
4: in két qua 1a S va két thiic
Nhung nhu vay v6i mdi sé hang (pt) clia tong chung ta phai tinh giai thira mot lan,
trong khi d6 chiing ta thiy rang s6 hang (pt) tht k 1a 1/(k1!) = 1/(((k-1)")*k) tirc 14 bang
gi4 tri cua pt thir k-1 nhén véi 1/k. Vi vay ta c6 thé sira doi lai cach tinh nhu sau:
1: S=1; pt=1; k=2
2: néu k > n thi thuc hién 4:
nguoc lai thi thyc hién 3:
3: thuc hién cac thao tac
3.1: tinh pt=pt* l/k
32: S=S+pt
3.3: k=k+1
3.4: lap lai 2:
4: inkét qua la S va két thuc
Chuong trinh la

#include <stdio.h>
#include <conio.h>
const int Max =10; // gioi han
void main () {
int n, k ; float S, pt;
printf ("\nNhap n = ");
scanf ("%d", &n) ;
while ((n<=0) || (n>Max)) {
printf ("\nNhap lai n (0<n<=%d) : ", Max);
scanf ("%d", &n) ;

}
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S=pt=1; k=2;
while (k<=n) {
pt /=k;
S+=pt;
k++;
}
printf ("\nGia tri tong S = %8.4f",S);

Vidu 4.5: Viét chuong trinh nhap so nguyén duong n tir ban phim, hay kiém tra va
thong béo ra man hinh s6 d6 c6 1a s6 nguyén té hay khong ?

IV.5. Chu tric do .. while

CAu trac while ma ching ta khao sat ¢ trén ludn while kiém tra diéu kién lap trude khi
thuc hién than cta né. Tac 13 doi hoi trude khi vao cdu tric while chung ta phai xac 1ap
duoc diéu kién lap cho no.

C6 18 ban ciing dong y rang c6 nhiing ciu tric 1dp ma than cta né phai thyuc hién it
nhit mot 1an, tirc bude 1ap dau tién duge thuc hién ma khong can didu kién gi, sau d6 cac
budc lip tiép theo s& dugc xem xét tuy vao trang thai cia bude lip trude do. Véi tinh
hudng nhu thé thi while khong thuan lgi bang mot cau tric didu khién khac ma C cung
cap, d6 1a cau trac do while.

Cau truc cua do while:

do

S;

while (<bt>);

Trong ct phap trén S 1a 1 cau Iénh 14 than cta vong lap, <bt> 1a biéu thic diéu kién co
vai tro ki€m soat vong lap.

Suw hoat dong cuia cdu triic do while
buoc I: thuc hién cau lénh S

bude 2: kiém tra gia tri biéu thirc <bt>, néu c6 gié tri ‘ding’ ( khac 0) thi lap lai
bude 1, néu ‘sai’ (=0) thi két thiic vong lap.
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Vi du 5.1: Viét chuong trinh cho phep nguoi su dung nhap mot ky tu trén ban phim, in ki
tu va ma cua nd ra man hinh, két thiic chuong trinh khi ngudi dung bam phim ESC (ma
27)

Gidi: twong tw nhw vi dy 4.2 nhung & ddy ching ta sir dung cdu triic do, vdy c¢é chirong
trinh

// In ki tu
#include <stdio.h>
#include <conio.h>
#include <math.h>
const int ESC =27; // ma phim ESC
void main () {
int ch;
do{
printf (“\n Hay nhap mot ki tu : “)
ch = getch()
printf ("\nKi tu %c co ma %d",ch,ch);

}while (ch!=ESC)

Vi dy 5.2: Chuong trinh tinh tong sin(x ) theo cong thirc khai trién Taylor:

Céac ban biét réng sin(x) dugc tinh theo téng chudi vo han dan dau nhu sau:
S=x-x/3! + xX/5!-x//T! +

Nhung r6 rang chuong trinh khong thé tinh v6 han dugc, ching ta chi co thé tinh voi
mot gi6i han nao do. Co hai cach dé giéi han mot 1a theo s cac s6 hang trong tong tirc 1a
chi tinh téng vé&i n s6 hang dau tién cua chu01 cach nay c6 uu diém la s0 budc lap xac
dinh, nhung khong wéc lwong dugc sai s6. Cach thir hai chiing ta han ché s6 budc theo do
chinh xé4c cta két qua. Ching ta c6 thé phat biéu lai bai toan 1a: Tinh sin(x) theo cong
thirc khai trién trén voi d6 chinh x4c € (epsilon) cho trude. Co nghia 13 két qua tinh duoc
(S) ¢6 sai s6 so véi gia tri thuc cua no khong qua ¢, hay fabs(S-sin(x)) <= €. Yéu cau nay
c6 thé thoa man khi chung ta tinh tong dén s6 hang thirc k nao d6 ma gia trj tuyét ddi cua
phan tir ndy <=¢

Céacban thay rang cac phan tir trong chudi co tinh chat dan dau va gia st ta ky hiéu
phan tu thir k trong chudi 1a py thi
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P = (D™ */2k+1)!
va pk+1 — (_1)2k+1X 2(k+1) +1 /(2(k+1)+1)!
= -p ¥ x> /(2k*(2k+1))

Chiing ta c¢é so dé khéi thudt gidi nhw sau:

nhip x, eps
¥
|S=x; sh =x: k=2|

d

&

sh= - sh * x? /(2k * (2k+1))
+
S5 =25 +sh;
k=k+1

-

B

sh|= ep-. ¥
l -

so do khoi tinh S sin(x)
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cdc ban co chwong trinh tinh sin( x)

#include <math.h>
#include <stdio.h>
void main () {
float x, eps;
float s, sh;

int k;

printf ("\nNhap gia tri (radian) x = ");
scanf ("S$f", &x) ;

printf ("\nNhap sai so duoc phep eps = ");

scanf ("%f", &eps) ;

s=x;sh=x; k=1;

do {
sh =-sh*x*x/ (2*k* (2*k+1)) ;
s+=sh;
k++;

} while (fabs (sh)>eps);
printf ("s= %f ",s);

Vi dy 5.3: Viét chuong trinh nhap mot sé nguyén dwong n tir ban phim, kiém tra va thong
béo s6 d6 c6 1a sb nguyén t6 hay khong.
Yéu cau
- Chuong trinh chi kiém tra s6 n>2
- Sau khi kiém tra xong mét s6, chuong trinh hoi nguoi ding ¢6 mudn kiém tra
tiép hay khong, néu tra 15i ¢(C) thi chuong trinh van tiép tuc cho nhap va kiém
tra sb tiép, nguoc lai s& két thiic chwong trinh.

Gidi :Dé kiém tra s0 n ¢6 1a s6 nguyén t6 hay khong chiing ta can kiém tra céac so tir 2 t6i

vV . . . ,
/ xem c6 sO nao la udc cua n hay khong, néu khong thi thong bao n 1a s6 nguyén to,
nguoc lai thong bao n 1a hop so.
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#include <math.h>
#include <stdio.h>
#include <conio.h>
#include <ctype.h>
void main () {
int k, n, tl;
do{
printf ("\nNhap gia tri can kiem tra = ");
scanf ("%d", &n) ;
if (n<2) printf ("Khong kiem tra so <2");
else { k=2;
while ((k<=sqgrt (n)) && (n%k)) k++;
if (k>sqgrt(n))
printf ("\n%d La so nguyen to",n);
else
printf ("\n%d Khong la so nguyen to",n);
}
printf ("\nban co kiem tra so khac khong :");
tl = getch();
} while (toupper (tl)=='C");
}

IV.6. Cau tric for

Pay ciing 14 toan tr diéu khién thuc hién lip mot sé 1énh nao d6 nhung co ca phap
khac véi hai chuong trinh 13p ma chung ta da xem xét & phan trén, for trong C dugc ding
hét sttc mém déo nhung néi chung né sé truc quan va dé hiéu hon trong nhiing tinh hudng
lap ma s6 budc 1ap xac dinh.

Trude khi trinh bay ct phap tong quat cua for chung ta hiy xem xét mot doan 1énh (in
cac ki tu tr ‘a’ to1 ‘z’ va ma cua ching) nhu sau:

for(i="a’; 1<°z’; i++)
printf(*‘ gia tri %d 1a ma cua ki tu %c”, 1,1);
doan 1énh trén c6 thé viét lai b'ﬁmg chuong trinh while 1a
1=a’;
while(i<="2")
{ printf(* gia tri %d la ma cua ki tu %c”, 1,1);

i+

b
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» Cu phap
for([bt_1]; [bt_2]; [bt_3])
S;

Trong do Sqlé‘l mot 1énh (don hodc khéi) dugc goi la than cua vong lap, bt _1, bt 2,
bt_3 1a c4c bicu thuc hop 1€, voi y nghia la:

— bt _1: biéu thtc khoi dau
— bt 2: biéu thuc diéu kién - diéu kién lip
— bt 3:budc nhay - thuong ding véi y nghia la thay déi buéc nhay

Ca 3 biéu thuc nay déu 1a tuy chon, chung c6 thé ving mit trong cau 1énh cu thé nhung
cac dau cham phay van phai co.

» Hoat dong cuia for
Hoat dong cua for theo cac budc sau:
bl: Thuyc hién biéu thic khoi dau - bt_1
b2: Tinh gia tri bt_2 dé x4c dinh diéu kién lap.
Néu bt_2 c6 gia tri ‘sai’ (==0) thi ra khoi vong lap
Nguoc lai, néu bt_2 c6 gia tri ‘dang’ ( khac 0) thi chuyén t&i budce 3
b3: Thuc hién 1énh S (than cua for ), chuyén t6i b4
b4: Thuyc hi¢n bt 3, roi quay vé b2.

bt 1

&

=
-
L]

so’ do cdu truc for
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Nhu trong ct phap cac ban thdy céc biéu thire (bt_1, bt_2, bt_3) cua for c6 thé vang,
hon nita moi thanh phan (biéu thire) lai c6 the 1a mot hodac nhicu biéu thirc(don) phan
cach nhau boi dau phay (,) vi du nhu:

for{ ; i=10; it+, j++)

A Nem N

khuyét <bt 1= =bt_3=la 2 bitu th¥c don

Néu <bt_1>, <bt 3> vang mit thi don thuan d6 1a cac 1énh rdng (khong thyc hién
gi), néu chiing c6 nhiéu biéu thirc don cach nhau bdi ddu phay thi cac biéu thirc don d6
duoc thue hién tudn tu tir trai qua phai - thuc ra van cé thé coi ddy chi la mot biéu thirc,
trong dé cé cdc todn tir dau phdy (, ) va trdt tw tinh todn theo dg wu tién ciia cdc todn tir
trong biéu thikc.

Tuong tu nhu bt_1, bt 3; biéu thic diéu kién trong trudng hop néd chi gdm mot biéu
thie don thi gia tri ciia nd quyét dinh vong lap c6 con duoc tiép tuc hay khong, nhung néu
né c6 nhiéu biéu thirc don vi dy nhu:

for(i=0, j= i +2; i<2,j <6; i++,j++)
printf(“\ni = %d, j = %d);

1=0, j=2
i=1, =3
i=2, =4
i=3, j=5

Nhu vay vong lip dimg khong theo diéu kién i <2 ma theo diéu kién j <6. Tuc 1a
gia tri cua bi€u thirc bén phai nhat trong danh sach cac biéu thirc quyét dinh di€u kién ctia
cua vong lap — diéu nay do toan tw (; ) tra vé toan hang bén phai.

Vidu 6.1: Chuong trinh in cac ki tu c6 ma tur 32 t61 255 trong bang ma ASCII
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1: #include <stdio.h>

2: void main (void)

3 {

4: int 1i;

5: for (i=32; 1<256; 1i++)

6 {

7 if ((1 - 31) %10==0) printf ("\n");
8 printf ("%c -%d;",1i,1);
9: }

10: getch () ;

11: }

Giai thich: trong chuong trinh trén ching ta str dung vong lap for

- biéu thirc khéi dau : i =32

- biéu thirc diéu kién : i <256

- budc nhay i ++
nhu vdy vong 1ap s€ dugc thyc hién 224 1an, mdi budc lap néu (i —31)%10 ==0 thi chiing
ta chuyén con tro xubéng dong méi (Iénh trén dong 7) — c6 nghia la ctr sau 10 budc thi
chung ta chuyén sang dong méi, véi mdi i chung ta in ki tu ¢c6 ma 1a i ciing gia tri ciia no
(Iénh printftrén dong §).

Vi du 6.2: chuong trinh nhap n sé nguyén tir ban phim, tim va in s6 16n nhat, nho nhét.
Giai:
Gia st chung ta c6 mot day s6 aj, ay, .., a, dé xac dinh gia tri 16n nhét (goi la max) va sb
nho nhat (min)chung ta thyc hién theo cach sau:
;. max = min = a; ( xem mot sd dau tién 1 1on nhét va ciing 13 nho nhat)
2. i=2
3. néui>n thi thi két thic, nguoc lai thi
» néu a,> max thi max = a;
= nguoc lai, néu a;< min thi min =a;
= i=it]
4. lap lai budc 3

Khi két thiic ching ta ¢é gid tri lon nhat la max, gid tri nho nhdt la min.
Nhung cho t61 bay gio ching ta chwa thé luu dugc n s0 (trong yéu cau nay ching ta ciing
khong can phai luu chung) , vi thé chung ta thuc hi¢n theo phuong phap sau:

Nhap s6 thir nhat tir ban phim vao a
max = min = a ( xem mdt s dau tién 13 16n nhat va ciing 1a nho nhat)
1=2
néui>n thi thi két thic, nguoc lai thi
= Nhip s6 thir i tir ban phim vao a
» npéua>max thimax=a

b e

60



Gido trinh tin hoc co so Il - Ngon ngit C

* nguoc lai, néu a < min thi min =a
= =t
5. lap lai buoc 4

Céc ban c6 chuong trinh nhu sau

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

int n,a,max,min, i;

do{
printf ("Nhap so phan tu cua day : ");
scanf ("%d", &n);

}while (n<1);

printf ("Nhap so thu nhat : ");

scanf ("%d", &a) ;
max=min=a;
for (i=2; i<=n; i++)
{
printf("Nhap so thu nhat : ");

scanf ("%d", &a) ;
if (a>max) max=a;
else
if (a<min)
min =a;

}
printf ("\n gia tri lon nhat = %d\n \
gia tri nho nhat = %d",max,min);

Vi du 6.3 : Viét chuong trinh giai bai toan sau:
“Tram trau tram co
Trau dung &n nam
Tram nam in ba
Lu khy tréu gia, ba con mot co
héi méi loai ¢6 mdy con
Giai:
R& rang 14 ¢6 ba loai trdu (phuong trinh ba 4n) nhung chi c¢6 hai phuong trinh d6 1a tong
sO s6 trau 1a 100 va tong s6 co ctng la 100. Chung ta c6
d+n+g=100 (tong so6 trdu)
5*d+3*n+g/3=100 (tongso co)
(d: sb trau dung, n : s6 trau nam, g : s6 trau gia)
Nhu véy bai toan nay khong c6 nghiém duy nhit, va néu co thi chi 1y nghiém la cac sb
nguyén ma thoi.
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O day chung ta sir dung cach kiém tra cac bo sb gém 3 s6 nguyén dwong (d,n,g) twong
ung va&i so trau cua tung loai voi d,n,g € [1,..100], néu thod man hai phuong trinh trén thi
do 1a mot nghiém. Vay ta thyc hién nhu sau:

Véid=1tbi 20 // t6i da chi c6 20 trau dimg
thi thuc hién
Véin=11t6133 // t6i da chi ¢é 23 trdu nam
thuc hién

g=100-d—-n; //s6traugia
néu (g%3==0)va (5*d +3 *n + g/3 ==100)
thiin (d,n,g) 1a mot nghiém

#include <stdio.h>
#include <conio.h>
void main () {
int d,n,qg;
clrscr () ;
printf ("\nCac nghiem la\n");
printf ("\ntrau dung trau nam trau gia\n");
for (d=1; d<=20;d++)
for(n=1; n<=33; n++)
{
g=100-d-n;
if ((g%3==0) && (5*d+3*n+g/3==100))
printf ("% \t %d \t %d\n",d,n,qg) ;
}

. Chii y : Ngoai cac cau tric diéu khién chiing ta vira néu trén, trong ngén ngit C con
mot cau tric diéu khién khac nira 1a goto. Pay 1a 1énh nhay khong dicu kién té1 mot
vi tri nao do6 trong chuong trinh, vi tri d6 dugc xac dinh bang mot nhan (label).
Cu phap
goto <label>;

trong d6 <label> 1a tén mot nhan hop 16. Khi gip 1énh nay diéu khién s& duoc
chuyén té1 I€nh tai vi tri tai nhan <label>
Vidu:

goto ketthuc; // voi két thiic 14 mot nhin
Ngueoi ta chisng minh dwoc la ¢é thé ding cdc cdu tric diéu khién ré nhdanh, Idp thay
thé duoc goto, hon nita lam dung goto lam mdt di tinh trong sang va chat ché cua
ldp trinh cdu truc, do vdy trong giao trinh nay chung toi khong su dung goto.
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IV.7. Cau Iénh continue va break

Trong than cta for ciing nhu cac cau trac lp khac, c6 thé c6 cau 1énh continue va break,

v6i chue nang la:
e  break : két thuc vong lap (trong cung) chira né. break cho ta kha nang két thuc
mot vong lap tir mot vi tri bén trong cua vong lap ma khong can dén gia trj cua

biéu thuc didu kién. Neu trong nhiéu cau trac ldp 16ng nhau thi break chi c6 tac
dung két thiic mot cau trac lap trong ciing chita nd ma thoi.

e  continue: Trai voi break, continue 1a cau 1énh c6 chirc ning chuyén chu trinh vé
dau budc lap tiép theo. Co nghia la s& bo qua cac 1énh trong than cua vong lap ké
tir 1énh sau continue cho téi hét than cua vong lap. Néu c6 nhiéu céu trac 1ap bao
nhau thi 1énh continue ciing chi c6 tac dung v&i cau tric 1dp trong cung chira no.

Ta c6 thé minh hoa break va continue nhu sau:

while (bt_dk) bt dk
{ .
Li: IlfJ
break; break;
L3; i
! +
L, ECI

while (bt_dk) bt dk
{
L1; |_—JLE'
continue;
L3; *‘_
L3;
j 3
L5;
s e

minh hoa su hoat dong cua break
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Chu y: Trong for khi gip continue thi cac 1énh phia sau continue téi hét khdi bi bo qua va
chuyén t6i thao tac thyc hién bt 3 ( budc nhdy) sau d6 bat dau vong 13p méi (ki€ém tra
dieu kién).

Vi du 6.4 : chuong trinh nhap s6 nguyén duong n tir ban phim, tim va in cac udc cua n va
tong cac udc ra man hinh.

#include <stdio.h>
#include <conio.h>
void main () {
int n,i, tonguoc=0;
do{
printf ("Nhap son : ");
scanf ("%d", &n);
}while (n<2);
printf ("\nCac uoc cua %d la\n",n);
for (i=1;1i<n/2; 1i++)
{ 1f(n%i)
continue;
printf ("%d, ",i);
tonguoc+=i;
}

printf ("tong cac uoc la %d", tonguoc);

1: Nhap 2 36 X, y, in boi $6 chung nhé nhét

2: Nhap tir s6, mau s6 cia mdt phan s, in phan sé dang t6i gian

3: Giai phuong trinh bac 2 ¢6 tinh nghiém phtrc

4:  Tinh sin(x), cos(x)

5. inra cac sb nguyén t 2..n

6: Kiém tra 1 s6 c6 1a s6 chinh phuong?

7. Kiém tra 1 s6 ¢6 1a s6 hoan chinh?

8: Tim gia tri 1on nhat, nho nhét trong 1 day

9: Nhap mdt day $0, hay cho biét trat tu day do

10: Nhap mot s6 kiém tra sb d6 c6 1a sb thudc ddy fibonaxi hay khong?

11: Nhap mot s6 nin cac sb thudce day fibonaxi <=n
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V - Mang va con tro

V.1. Khai niém Méng

Mot bién (bién don) tai mot thoi diém chi co thé biéu dién duge mot gia tri. Vay dé co
thé luu trit dwoc mot day cac gia tri cung kiéu chang han nhu cac thanh phan cua vector
trong khong gian n chiéu chung ta can n bién a,, a,..,a,. rat cong kénh va rat bt tién nhat
1a khi n 16n va lai khong phai 1a ¢d dinh. Cac ngén ngit lap trinh dua ra mot khai niém
mang dé giai quyet van dé nay.

Mang la mot tap cac phan tir cung kiéu dir liéu, cac phan tor cung tén phan bi¢t nhau boi

chi s0. Tung phan tir cia mang c6 thé str dung nhu mot bién don, kiéu ctia mang chinh la
kiéu cta cac phan tir.

o Cdc théng tin vé mang: Voi mot mang phai xac dinh cac thong tin: tén mang, kiéu cac
phan tir (kiéu mang), s phan tir trong mang (kich thuéc mang). Vi du nhu chiing ta noéi a
1a mang c6 20 phan tu, kiéu nguyén.

Mang ciing nhu cac bién don khdc trong ngon ngit C, trucc khi sur dung no phai dam
bdo la né da dwoc cdp phat trong bo nhé va da san sang dé sir dung
e S6 chiéu ciia mdng: trong vi dy chiing ta néu trén vé vector, chiing ta c6 mot diy n cac
s0, néu nhu chung ta dung mot mang dé luu trit cac sé d6 thi chung ta can mang c6 n phan
ttr va chi can 1 chi sé dé xac dinh cac phan tir - ddy 1a mang mot chiéu. Néu nhu chiing ta
cAn mot mang dé biéu dién mot bang c6 n dong, m cdt, va dé xac dinh mot phén tr trong
mang chiing ta can 2 chi sd: chi sb dong va chi s6 cot, nhu vy ching ta c6 mang 2 chiéu
Mot cach tuong tu chiing ta cling c6 thé c6 mang 3 chiéu, 4 chiéu,.. hay noi cach ngan gon
hon: mang mét chidu 1a mang c6 mot chi so, mang 2 chiéu ¢6 2 chi sd,...Trong gido trinh
nay chung ta ciing chi st dung dén mang 2 chiéu.

V.2. Ming 1 chiéu
V.2.1 - Dinh nghia mang
Cu phap
Kiéu mang tén _mang [sd_phan_tir|;

Trong do:

- Ki€u_mang: day la ki€u ciia mang, 1a t€n mot kicu dir li€u da ton tai, c6 thé 1a
kiéu chuan hoac kiéu dir liéu do nguoi lap trinh dinh nghia .

- tén_mang : 1 tén clia mang, do ngudi lap trinh dit, theo quy tac vé tén cua C.
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- s0 _phan_tir : 13 hing (hodc biéu thirc hang) nguyén, duong 1a s6 phan tir ciia
mang.

Vi du:
int vector [15]; // tén mang: vector, ¢6 15 phan tir, kiéu int
float MT[10], D[20]; // ¢6 hai méng kiéu float: MT cé 10 phdn tit, D ¢6 20 phan tir
char * s[30]; // s1a mang c6 30 phan tir kiéu char * (mang cac con trd)

Khi gap (dong lénh) dinh nghia mot mang, chwong trinh dich sé cap phdt mot vung nho
(Ién tiép) cho du cdc phan tir lién tiép ciia mang, vi du vector[15] sé dwoc cdp phdt mét
vung nho co kich thuoc 15 *sizeof(int) =30 byte.

V.2.2 - Truy xuit cic phan tir

Cu phap :
tén_mang [chi_sd]

vi du vector[1], MT[3], D[0];
chi_s6 1a s6 thir ty cia phan ttr trong mang, cac phan tir clia mang dugc danh chi sO bat
dau tir 0. Voi mang c6 n phan tir thi cac phan tir ctia né ¢ chi s61a 0, 1,...n-1.

vi du mang vector co cac phan tr vector[0], vector[1],...,vector[14]

Luru y: Cdc chwong trinh dich cia C khéng bt léji khi ngueoi ding truy xudt pfzdn fir mang
vuot ra ngoai pham vi cua mang, tuc la co chi s6 nho hon 0 hoac lon hon so_phan_tu-1.

V.2.3 - Khéi tao gia tri cac phan tir mang mét chiéu

Céc phan ttr ciia mang cling nhu cac bién don, chung ta c6 thé khoi tao gié tri ban dau
cho chung trén dong dinh nghia mang (goi 1a khoi dau) véi ca phép sau:

Kiéu mang tén _mang [s6 phan tir | = {gt 0, gt 1,..gt k};
hodc
Kiéu mang tén mang [ |={gt 0, gt 1,..gt k};

Trong dé cdc thanh phdn Kiéu_mang , tén_mang, s6 phin_tir nhu trong phan
dinh nghia (V.1). gt 0, gt 1,.., gt k 1a cac gia tri khoi dau (goi 1 bg khéi dau) cho cac
phan tir twong Gmg clia mang, tic 1 gan tudn ty cac gia tri trong bo khai dau cho cac
phan tir ciia mang tir trai qua phai.

T rong dang thir nhat, sb gia tri trong bon khoi dau chi c6 thé <= s6 phan tir cia mang
(k < s6_phén_tir). Khi d6 nhitng phan tir méng thira ra (khong c6 gia tri khoi dau) s tu
dong duoc gan bang 0 (trong truong hop mang s6, néu 1a con tré s& 1a NULL (rdng) ).

Vidu:
inta[3]={1,3,4}; thigiatri ctuaa[0]lal, a[l]la3, a[2]la4.
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intb[5]={1,2}; thigidtricaab[0]la 1,b[1]1a2, b[3]=b[4]1a 0.
Vv6i mdng cdc ky tw hodc xdu ky tw thi ¢é hai cdch khéi dau nhir sau
char c[4] ={‘a’,’b’,’c’ }; //c[0] la “‘a’, c[1] ]a ‘D’, c[2] 1a ‘c’, c[3] 1a \O’
char s[10] =”ABC”; // tuong duong véi char s[10] ={*A’,’B’,’C’,’\0’}
(néu sé gid tri trong b khéi dau > sé phan tir mdng chwong trinh dich sé bdo 16i)
Trong dang thit hai, chung ta khéng xac dinh s6 phan tir cia mang, trong truong hop
nay chuong trinh bién dich sé& ty dong xac dinh kich thudc (s6 phan tir) cia mang theo s6
gid tri trong bo khoi dau.
Vidu:

int a[] ={1,3,4}; ‘
thi a 1a mang c6 3 phan tir, gid tri cuaa[0]la 1, a[l1]la 3, a[2]1a 4.

V.2.4 - Mt s6 vi du

Vi dy V.1: Chuong trinh nhap mot mang A c6 n phan tir kiéu nguyén , n<=20 nhép tir
ban phim, in cac phan tr cia mang theo trat ty xudi, ngugc (theo thir tu chi so).

Giai: Trong chuong trinh chung ta can dinh nghia mot mang A c6 20 phan tir kiéu int.
Mot bién nguyén n 1a sd phan tir thue su cia A s& duoc nhap. S6 nguyén n dugc nhap tir
ban phim phai thod man 1<=n<=20.

_Céc phén tir A[i] (i=0,1,.,0-1) cia A dugc nhap tir ban phim trong tw nhu cac bién don
bang cau Iénh (ham) scanf: scanf(“%d”,&A[1]).

Va dugc in ra bang ham printf, nhu sau printf (“%d ”, A[i]), néu ta st dung vong lap
voi 1t 0 to1 n-1 ta duoc cac phén ttr theo trat tu xudi cua chi sd:
for (1i=0; i<n; i++)
printf ("sd, ",A[i]);

nguoc lai cac ban cho chay theo thtr ty tir n-1 téi 0 chiing s& ¢6 cac phan tir theo s6 thir tur
nguoc
for(i= n-1; i>=0; i--)
printf("sd, ",A[i]);

Chuwong trinh minh hoa nhw sau.:
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#include <stdio.h>
#include <conio.h>
void main () {

clrscr();

const int max =20;

int A[max];

int n,i;
do{
printf ("\nNhap so phan tu mang = ");
scanf ("%d", &n) ;
}while (n<l || n>max); //nhdp sbé pt madng l<=n<=max

printf ("\nNhap mang co %d phan tu \n",n);
for (i=0; i<n; i++)
{
printf ("A[%d]= ",1);
scanf ("%d", &A[i]);
}
printf ("\nCac phan tu mang theo thu tu xuoi la \n");
for (i=0; i<n; i++)
printf ("%d, ",A[i]);

printf ("\nCac phan tu mang theo thu tu nguoc la \n");
for (i=n-1; i>=0; i--)

printf ("%d, ",A[i]):
getch () ;

(Vidu V.1: chuwong trinh nhdp va in mang)

Vi du V.2: Viét chuong trinh nhip 2 mang A, B ¢6 n phan tir (n<=10) cac sd nguyén, tinh
va in mang C = A+B.

Giai: Viéc nhap 2 mang A, B cling tuong tu nhu trong vi du trude. Mang C la téng ciia A
va B tuc la cac phan tir C[i] = A[i]+B[i] (1=0,1,.., n-1).
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#include <stdio.h>

#include <conio.h>

void main () {
clrscr();

printf ("\nNhap so phan

scanf ("%d", &n) ;
}while (n<l || n>max);
printf ("\nNhap mang A co

for (i=0; i<n; i++)
{
printf ("A[%d]= ",1);

scanf ("%d", &A[1]);

const int max = 10;

int A[max], B[max], C[max];
int n,i;

do{

//nhdp sé pt mang l<=n<=max
%d phan tu \n",n);

")

tu mang

printf ("\nNhap mang B co

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

{
printf ("B[%d ]— ",1);
scanf ("%d", &A[1]);

}
// Tinh C=A+B

%d phan tu \n",

n);

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

Cli]= A[i]+B[1];
printf ("\nCac phan tu mang ket qua C la \n");
for(i = 0; 1 < n; 1i++)

printf ("%d, ",C[i]);
getch();

}
(Vi du V.2 - Tinh téng 2 mdang)

V.2.3 - Sip xép va tim kiém trén mang mot chiéu

Trong thyc té chiing ta rat hay gip yéu cau phai sip xép mot diy cac phan tir theo mot
trat ty nao dé, hodc 1a tim kiém mot phan tir ¢6 trong mot ddy cac phan tir hay khong. Mot

cach thudn loi nhat (néu co thé) d6 1a biéu dién

céc phan tir 6 1a mot mang cac phan ti.

> Sip xép mdng: Bai toan sdp xép mang noi chung duoc phat biéu nhu sau: Cho mot
méang c6n phan tu, va k 1a khoa cua moi phan tir, cic phan tir ¢6 thé so sanh v6i nhau
theo khoa k, hdy sap xép méang theo thir ty ting (hodc giam) ctia khoa k.
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Khoa k chung ta ¢ thé hiéu 13 mot thanh phan nao d6 cua cic phan tir nhu 13 tudi cua
mot nguoi, hay diém trung binh hoc tap ciia mot sinh vién, hoac 1la mét ti€u chi nao dé ap
dung cho céac phan tur cia mang.

Trong trudng hop don gian nhu cac mang sb ma ching ta s& néi trong vi du sau day thi
khoa k chinh 1a gi4 tri ctia cac phan tir.

Hi¢n nay c6 nhiéu thuat toan dé sép xép mot mang: thuat toan ndi bot, thuat toan doi
cho, thuat toan chon, thudt toan chia doi,.. trong gido trinh nay ching t61 gidi thi€u ba
thudt toan sap xép don gian dé sap mot mang A cd n phan tir kiéu s6 nguyén.

a. Sp xép bang phwong phdp néi bot

Y tudng ciia phuong phap nay 1a ¢6 n phan tir (“bot nudc”) déu c¢6 xu hudng ndi 1én
trén mat nudce, thi phan tir nao nho hon (‘nhe hon’) s€ dugc uu tién nodi 1én trén. Tic l1a
v&1 moi cdp phan tir ké nhau néu phan tir sau (dudi) nho hon phan tir phia trude thi phan
tor nhé hon s€ nodi 1én trén, phan tor nang hon s€ chim xuong dudi.

So d thuét toan sap xép mang A(n) nhu sau:

Afjl=al-11

_'_
Afj] ===A[§-1]
|

=

(sdp xép bang phwong phdp néi bot)

b. Sap xép bang phwong phép doi ché truc tiép

Y tudng cla phuong phap nay ciing rat don gian 13: gia st cic phan tir ddu mang A[0],
A[1].,.., A[i-1] da dugc sap dung vi tri tirc 1a da co:

A[0] <=A[1] <=,..<A[i-1] <= min{A[i,A[i+1],.,A[n-1]} (i=0,1,..)
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Cong viéc tlep theo 1a sap cac phan tur con lai vao dung vi tri cua no. Cac ban thay vi tri
thtr 1 12 vi tri du tién chua dugc sap, néu duoc sip thi A[i] phai c6 gia tri nhé nhét trong
cac phan tor con lai d6 {A[i],A[i+1]...,A[n-1]}, vay chung ta s€ duyét cac phan tor mang
trong phan con lai  A[j] v6i j =i+l t61 n-1, néu A[j] < A[i] thi ching ta d6i chd A[i] véi
A[j]. Nhu vdy phan tir i da duoc xép dang vi tri.

Vay ching ta thuc hién 1dp cong viéc trén véi 1 tur 0 téi n-2 ching ta s€ c6 mang duoc
sap.

< Aljl<Al] >

_'_

Ali] ===Alj]
-

(sdp xép bang phwong phdp déi ché triec tiép)

c. Sap xép bang phwong phdp chon

Céc ban c6 nhan xét 1a trong phuong phap dbi chd truc tiép dé dat dugc phan tir vao vi
tri 1 co the phai st dung (n-1) phép do1 cho. Trong khi do chi c6 mot phan tir s€ dat tai do.

Phuong phap chon ciing xudt phat tu y tuong nhu phuwong phap d6i chd truc tiép nhung
thay vi doi cho A[i] voi A[j] trong moi bude duyét (theo j) thi chung ta xac dinh phan tur
nho nhat trong cac phan tir A[i+1],..A[n-1] gia su 1a A[k], sau d6 doi choA[k] va A[i].
Nhu vay véi moi vi tri i chuong trinh chi thuc hién d6i cho moét 1an, va nguoi ta tinh thoi
gian thyc hién trung binh cua phuong phap nay it hon thoi gian trung binh ctia hai phuong
phép trén.

Cac ban c6 so do khoi nhu sau
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Ali] ===A[k]
j=i+1

v+
= Aljl <Al =

P

k=i
I

(sdp xép bang phirong phdp chon)

Vi du V.3: chuong trinh minh hoa sdp xép mang bang phwong phép néi bot

#include <stdio.h>
#include <conio.h>
void main () {
const max=10;
int n,almax], 1i,3j,tg;
do{
printf ("Nhap so n : ");
scanf ("%d", &n);
lwhile (n<2) ;
printf ("\nNhap mang co %d phan tu \n",n);
for (i=0;1i<n; 1i++)
{ printf ("a[%d]= ",1);
scanf ("%d", &ali]);
}

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

for(j =n-1; j>i;j--)
if(aljl<alj-1])

{ tg=aljl; aljl=alj-11; alj-1l=tg;}
printf ("Mang sau khi sap la \n");
for (1=0;1i<n; 1i++)

printf ("3sd, ",alil);
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> Tim kiém trén mang
Gia st cho trudc mot mang cac so6 nguyén A(n), va mdt s x. hay kiém tra x co6 thudc
mang A hay khong?

Vi bai toan tim kiém trén mang noi chung, ching ta phan hai trudng hop:

* Truong hop 1: Mang A khong co trét tu (chwa dugc sap) thi dé tim kiém mot gia
tr1 nao doé thi chung ta phai duyet tuan ty mang tir phan tir dau tién cho toi khi gip
gia tri do hoac toi phan tr cuodi cung thi moi khang dinh duogc giai tri do co thude
mang hay khong. Nhu vy trong truong hop kém nhit thi s6 1an so sanh 13 n.

c6 thé minh hoa nhw sau:
// Nhap n, A(n), x
1=0;
while((i <n)&&(A[i] !=x)) i++;
if(i >n-1) printf(*“%d khong co trong mang”,x );
else printf(“%d co trong mang tai vi tri %d”, x, 1);

= Truong hop 2: Mang A di duoc sap (khong mat téng quét gid su tang dan) trong
truong hop nay ching ta co thé 4p dung phuong phép tim kiém nhi phan dé giam
sO budc phai so sanh. Y tudng 14 ta chia d6i mang A thanh hai phan, so sanh x véi
phan tir ¢ gitra cia mang A[g] xay ra ba trudng hop :

o Alg]==x thikét luan x thudc vao A va két thac
8 Afg] > x thiching ta l3p lai viéc tim x trong nira cudi cua mang
o Alg] < x thi chiing ta l3p lai viéc tim x trong ntra diu cia mang

Nhu vdy sau mot bude so sanh chiing ta c6 thé giam sé phan tir can duyét con mot
ntra. Nhu vay s0 lan kiém tra so sanh trung binh s€ gidm so véi phuong phap duyét
tuan tu.

c6 thé minh hoa nhw sau:
// Nhap n, A(n), x
/| Mang A theo thir tu tang dan

1=0,r=n-1; /] 'L ¥ chi s6 dau, cudi ciia cdc phan tir can duyét
while(l <=r)
{ g= (Hr)/2; // ldy phan tir giita

if (A[g] ==x) printf(* %d thudc vao mang “); return;
if (A[g] > x)
1=g+1 ;// lap timg trong nira cudi
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else
r=g-1; // tim trong nira dau.
}
printf(“%d khong co trong mang”.x );

Vidu V.4: Chuong trinh sinh ngdu nhién mot mang c6 n phan tir, sdp xép mang dé theo
thir tw tang bang phuwong phap chon, Nhap x tw ban phim kiem tra x co trong mang hay
khong

V.3 - Mang 2 chiéu
V.3.1 - Pinh nghia mang hai chiéu
Mang hai chiéu c6 thé hiéu nhu bang gdm cac dong cac cdt, cac phan tir thude cung mot
ki€u dir li¢u nao d6. Mang hai chiéu dugc dinh nghia nhu sau.
Cu phap
Kiéu mang tén _mang [sd][sc];
Trong do:

- Ki€u_mang: day la ki€u cia mang, 1a t€én mot kieu dir li€u da ton tai, c6 thé 1a
kiéu chuan hoac kiéu dir liéu do ngudi l1ap trinh dinh nghia.

- tén_mang : 1 tén ciia mang, do ngudi lap trinh dit, theo quy tac vé tén cua C.

- sd,sc :1a hang (hoac biéu thirc hang) nguyén, duong tuong tng 1a sé dong va
s6 cot mang, sb phan tir cia mang sé& 1a sd*sc.

Vi du:
int a[2][5]; // a la mang s6 nguyén c6 2 dong, 5 cot (c6 10 phan tir)
float D[3][10]; // D la mang s6 thuc c¢6 3 dong, 10 cot (c6 30 phan tir)
char DS[5][30]; // DS la mang ki tu c6 5 dong, 30 cot

Khi gap mot dinh nghia mang, chuong trinh dich sé cdp phdat mét viimg nhé lién tiép
co kich thuoc la sd*sc*sizeof (Ki€éu_mang) cho mang.
C6 thé coi mang 2 chiéu n dong, m c¢ét la mang 1 chiéu cé n phan tir, méi phan tir lai la

1 mang mot chiéu c6 m phan tir (mang cia  mang). Vi du voi fleat D[3][10] co thé xem D
la mang c¢6 3 phan tir D[0], D[1], D[2], méi phan tir ndy la mang c6 10 phan tir.

74



Gido trinh tin hoc co so Il - Ngon ngit C

V.3.2 — Truy xuit cac phin tir mang hai chiéu
Mot phan tir ciia mang 2 chiéu duogc xac dinh qua tén (tén ctia mang) va chi sd dong,
chi s0 cQt ciia n6 trong mang theo cu phép sau:
tén_mang [csd][csc]

V6i esd 1a s6 nguyén xac dinh chi s6 dong va esc 1a s6 higu cot ciing nhu trong mang 1
chiéu cac chi s0 duogc tinh tir 0. Tucla 0 < esd <sd-1 va 0 < csc <sc-1.

Luwu . Céc phan tir ciia mang 2 chiéu ciing dugc ding nhu cac bién don, trir trudng hop
khi nhap gia tri cho cac phan tir mang kiéu float bing ham scanf thi ban nén str dung bién
(don) trung gian, sau d6 gan gia tri cua bién d6 vao phan tir mang chir khong nén st dung
toan tir & dé nhép truc tiép phan tir ciia mang.

V.3.3 — Khai dau gia tri cic phan tir mang hai chiéu

Céc phan tir mang hai chiéu ciing c6 thé duoc khoi dau gia trj theo ct phap (4 dang sau):
1. Kiéu_mang tén_mang [sd][sc] = {{kd_dong 1},{ kd dong 2},...{ kd_dong k}};
2. Kiéu ming tén_mang [ |[sc] = {{kd_dong 1},{ kd dong 2},...{ kd_dong Kk}};
3. Kiéu_mang tén_mang [sd][sc] = {gt 1, gt 2,...gt n};
4. Kiéu_mang tén_mang [ ][sc] ={gt 1, gt 2,...gt n};

C1 phap trén c6 thé giai thich nhu sau:

e dang 1: co k b gia tri s€ dugc gan cho k dong dau tién cua mang (k <sd ), voi moi
dong (dugc coi nhu mang mot chiéu) dugce khoi tao gia tri nhu mang mot chiéu:
dong thi nhat duoc khoi dau boi {kd dong_ 1}, dong thtr hai duoc khoi dau bai
{kd_dong_l}..., dong thir k duoc khoi dau boi {kd_dong k}. Yéu cdu k < sd, nguoc
lai chuong trinh s€ béo 10i.

Céc dong cudi ctia mang néu khong ¢ bo khoi dau twong tmg thi s& duoc tu dong gan
gia tri 0 (hoac NULL néu 1a con tro).

e dang 2: (khong xac dinh‘sé) dong) chuong trinh dich s& tu dong an dinh s dong cua
mang bang s6 bd khdi dau ( = k), sau do6 thuc hién khéi dau nhu dang 1.

e dang3:n giatr trong b khoi ddu duoc gan cho cac phan tir mang theo cach: sc gia
tri dau tién trong cac gia tri khoi dau (gt_1,...,gt_sc) duogc gan tuan tu cho cac phan tir
cua dong thr nhit trong mang, s¢ phan tir ké tiép s& gan cho cac phan tir & dong thtr
2,... néu phan tir ndo cua mang khong co gi tri khoi dau s& duge gan 0 (con trd 1a
NULL) - véi diéu kién n < sd*sc, nguoc lai la 16i.

e dang4: s6 dong ctia mang s& dugc chuong trinh ty tinh theo s6 gia tri trong bo khoi
dau theo cong thirc sd = (n/sc¢) +1, va khéi dau nhu dang 3.

Vi du:
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int a[3][2] = {{1,2},{3},{4,5} }; thi cac phf?m tr cia a nhu sau:
a[0][0]=1, a[0][1]=2, a[1][0]=3, a[1][1]= 0, a[2][0]=4,a[2][1]=5;
int b[ ][2] = {{1,2},{3},{4.5}};

thi 1a mang 3 dong, 2 c{t cac phan tir cua a nhu sau:

b[O][0]=1 b[0][1]=2, b[1][0]=3,b[1][1]= 0, b[2][0]=4.,b[2][1]=5
intc[ ][2] = {1,2,3,4,5};

thi s6 dong ctia ¢ 1a mang 5/2 +1 =3 dong, cac phan tir cia a nhu sau:
c[0][0]=1, c[0][1]=2, c[1][0]=3,c[1][1]=4, b[2][0]=5,b[2][1]=0;

V.3.3 - Mot s6 vi du vé mang hai chiéu

Vidu V.5: Chuong trinh nhap mang A(n,m), I< nm <5, cac sd nguyén tir ban phim, in
mang ra man hinh theo yéu cau céc phan tu cung mot hang dugc in trén mot dong cua

man hinh, cic phan tir cach nhau mot dau tréng.

#include <stdio.h>
#include <conio.h>
void main () {
clrscr(); //xdéa man hinh
const int max =5; // kich thudc téi da
int A[max] [max];
int n,m,1i, J;

do{printf ("\nNhap so dong cua mang = ");
scanf ("%d", &n) ;
printf ("\nNhap so cot cua mang = ");
scanf ("%d", &m) ;
} while(n<l || n>max|]| m<l || m>max):;

printf ("\nNhap mang co %d dong, %d cot \n",n,m);
for (i=0; i<n; i++)
for (3=0; j<m; Jj++)
{
printf ("A[%d] [%d]l= ",1,7);
scanf ("%d",&A[1]1[]])
}
printf ("\nCac phan tu mang la \n");
for (i=0; i<n; 1i++)
{ printf("\n");
for (j=0; j<m; j++)
printf ("sd ",A[i][J]);
}
getch () ; }

76



Gido trinh tin hoc co so Il - Ngon ngit C

Vidu V.6: Chuong trinh nhdp 2 ma tran A(n,m), B(n,m), 1<n,m <5, cac s6 thuc tir ban
phim, tinh in ra man hinh ma trdn C = A+B.

Gidi: Trude khi viét chuong trinh ching ta luu y dén méy véan dé:
- C=A+B c6 nghia la cac phan ctia C duoc tinh C[i][j] = A[i][j] + B[i][j]
- chi co thé cong hai ma tran A,B cung kich thuéc va C ciing cung kich thude véi A,B

- do cac phan tir mang co kiéu 1a float vi vy khi nhap ta nén dung bién phy.

#include <stdio.h>

#include <conio.h>

void main () {
clrscr();
const int max =5; //sb dong, cdt tdi da
float A[max] [max],B[max] [max],C[max] [max];
int n,m,1i,3;

float x;
do{
printf ("\nNhap so dong cua ma tran = ");
scanf ("%d", &n) ;
printf ("\nNhap so cot cua ma tran = ");
scanf ("%d", &m) ;
} while(n<l || n>max|| m<1l m>max) ;

[
printf ("\nNhap A co %d dong, %d cot \n",n,m);
for (i=0; i<n; i++)
for (3J=0; Jj<m; Jj++)
{
printf ("A[%d] [%d]l= ",1,7);
scanf ("$f",&x);A[1] [J]1=x%;
}
printf ("\nNhap B co %d dong, %d cot \n",n,m);
for (i=0; i<n; i++)
for (J=0; j<m; Jj++)
{
printf ("B[%d] [%d]l= ",1,7);
scanf ("$f", &x);B[1] [J]=x;
}
for (1i=0; i<n; 1i++)
for (3=0; J<m; Jj++)
Cli][J1=A[1][J]1+B[1]([]]~
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printf ("\nCac phan tu ma tran C la \n");
for (i=0; i<n; i++)
{ printf ("\n");
for (3J=0; J<m; Jj++)
printf("%4.1f ",C[i]1[3])>
}
getch (),
}

(vi du V.6 - chirong trinh tinh tong 2 ma trdn )

Vi du V.7: Chuong trinh nhap ma tran A(n,n), 1< n,n < 5, cac s6 nguyén tir ban phim, sau
do ki€ém tra va thong bado ma tran do c6 doi xung hay khong .

Gidi: Mot ma tran A 13 d6i xtmg truée hét n6 phai 1a ma trdin vudng va cac phan tir ctia
n6 doi xing nhau qua duong chéo chinh, tic 1a A[i][j] =A[j][i]. Vay chung ta kiém tra
mot ma tran do61 xung theo cach sau:

V6i mdi i,j (0<1i,j <n-1) néu ton tai ij ma A[i][j] '= A[j][i] thi ta két luan A khong dbi
xting, nguoc lai A 1a doi xting.

T4t nhién ching ta khong can phai xét moi cip (i,j) c6 thé, vi néu nhu vay thi:

- cap (AT AL, va (A[G[E], A[i][j]) thue chét 1a mot nhung lai hai 1an so
sanh

- phan tir trén dudng chéo chinh A[i][i] duoc so sanh véi chinh no.

Vi thé chung ta chi xét cac chi s6 (i,j) ma phan tir A[i][j] nim thuc sy phia trén cia
dudng chéo chinh. tirc 1a chi can xét cac cap phan tor (A[i][j], A[j][i]) v6ii chay tir O t6i
n-1 va véi j chay tur i+1 téi n-1 1a du. Hon nira ching ta chi duyét cac cap (A[i][j], A[1[1])
néu chua phat hi¢n dugc cdp nao khéac nhau.

Vay ta c6 thé mé ta nhu sau:
d=0; // d 1a bién dé danh dau ghi nhan c6 gap mot cap (A[i][j]!= A[j][i]) thi d=1
for(i=0; (i<n) && (d==0); i++)
for(j=1+1; (J<n) && (d==0); j++)
f(ALIG1=AL][]) d=1;
Keét thuc doan 1€nh 1ap trén chi c6 hai kha ning
- néu d=1 tic 1a c6 cap (A[i][j]'=A[j][i]) tirc 1a ma train khong dbi xing.

- nguoc lai,(d=0) thi ma tran 1a d6i xtng.
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#include <stdio.h>
#include <conio.h>
void main () {

clrscr();

const int max =5; //

int A[max] [max];

int n,d,1i,3;

do{
printf ("\nNhap so dong, so cot cua ma tran = ");
scanf ("%d", &n) ;
} while(n<l || n>max);

printf ("\nNhap ma tran vuong cap %d \n",n,n);
for (i=0; i<n; i++)
for (3=0; j<n; J++)
{
printf ("A[%d] [%d]= ",1,7);
scanf ("sd",&A[1][]])

i=0,d=0; (i<n) && (d==0); i++)

for (§=0; (j<n) && (d==0); F++)
[1]
)

iE(A[L][J)!=A[31[1]) d=1;
if(d) printf("\nMa tran khong doi xung");
else

printf ("\nMa tran doi xung");
getch () ;

(Vi du V.6 - kiém tra ma trgn doi xirng)

V.4 - Con tr6 va mang

Trong phan nay chiing xem xét k§ hon vé céc to chirc ctia mang trong bo nhd; lién hé
gilta mang, cac phan tr clia mang véi con trd, cac phép toan trén con tro. Tuy nhién con
tré 1a mot kiéu quan trong cua C. Trong phan nay ching t61 chwa dé cap t6i hét tat ca cac
khia canh ctia con trd nhu cdp phat dong, tryén tham sé ham 1a con tro, danh sach lién két.
Cac ndi dung nay s& dugc gidi thiéu trong chuyén dé k§ hon vé C.

V.4.1 - Con tré va cac phép toan trén con tro

Trong phan dau trinh bay vé kiéu dit liéu va cac phép toan ching ta cing da dé cap t6i
kiéu con tro, trong phan nay ching ta dé cap chi tiét hon vé con trd va cac phép toan cé
thé st dung trén chiing.

Con tro 1a kiéu dit lidu ma mot thanh ph::in kiéu nay co thé luu trit dia chi cia mot
thanh phan nao do (c6 thé 1a bién, hang, ham), hodc ta n61 no trd téi thanh phan do.
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~ MOt con tr6 luu tri dia chi ctia mot thanh kiéu T thi ta n6i p 1a con tro kicu T, ddc biét
néu T 1a mdt kiéu con trd, hay noi cach khac, p luu trir dia chi cia mot con tré khac thi ta
noi p la con tro trd téi con tro.
Cu phép khai bao con tro
<kiéu> * <tén_con_tr6>;
Vi du:
int *p; //p la con tré kiéu int
float * q ; /g la con tré kiéu float
char *s; //s1a con tro kiéu char hay xau ki tur
int ** r; // r 1 con tro t6i con tré kiéu int

Cling gidng nhu bién binh thuong khi khai bao mot bién con tro, chuong trinh dich
cling cdp phat ving nhd cho bién d6, lww y rang gia tri trong ving nhd d6 dang 1a bao
nhi€u thi quan niém do la dia chi ma con tr6 nay tro toi. Vi vay cac ban phai cha y khi
ding con tré phai bao dam no tro toi ding ving nhd can thiét.

Mot con tro chua luu trir dia chi cua thanh phan ndo ta goi 13 con tré rong va c6 gia tri
la NULL (/a m¢ot hang dinh nghia san thuc ra = 0).

Khi gdp cac Iénh khai bao bién trong chuong trinh thi chuong trinh dich s& cap phat
vung nhé phu hop va 'gan' tén bién voi ving nhoé do.
Vi du:

int tuot; float luong;

e lnong >—
ol e <Tuong >
o : : _ . [ving nhd
_j - [vung nhé tén hién ¥
tén hién ¥

Néu chiing ta c6 con tro p kiéu float, p luu dia chi cta luong va luong 65000 nhu sau:

<luung S l/ _ 2 gié su dia chi 1000
float luong; ‘&Tw T .

17 glatnluung l:hu'axal:dmh .
_ | - P [ -

float * p; <I>—’[ Dia o tuy 7 o ool

ving chwa xac dinh
tén bién
con tré
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ving nhi
ruap Tang nh
ciia ]unnz
:
p = &luong; <2 _>—[" 1000 -'_'*.
—— |_|_|_|~_,7g|a h1 qung :hua xac dj,nh

tén hién
con trd

p trd tiri lnong |

1r1.u1g o

caa F w.n 1
*p = 650000 e mm [RNTTT I_'—-
=2 ia | 630000 :
tén bién _F—-""
con trd
<lunng

tén hién

Khi con tré tré téi mot ving nhé vi du nhu p tré t6i luong thi khi truy xuat *p chinh 1a
gi4 tri ciia vung nhd do p tro tdi tae 1a *p < luong.

Vo1 con tro tré td1 mot con tré khac chéng han nhu vi du sau:
inta=10;
int *pa;
int **ppa;
pa =&a; //ptrétoia
ppa = &pa; // ppa tro téi pa
thi ching ta co:
*ppa < pa < &a;
**ppa < *pa < a;
e Cac phép toan trén con tré (dia chi )
a. Phép so sanh hai con tré

Trén con tré ton tai cac phép so sanh (= =, |=, <, <=, >>=) hai con tr6 bang nhau 1a
hai con tré cung tré téi mot doi tuong (c6 gia tr1 bang nhau) nguoc lai 1a khac nhau. Con
tro tro téi vung nhd c6 dia chi nho hon 1a con tré nhé hon.
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b. Phép cong con trd véi s6 nguyén
“Gid sir p 1a con tro kiéu T, k 1 s6 nguyén thi (p + k) cling 1a con tro kiéu T, khong
mat tong quat gia st p trd tdi phan tir t thi
- p+11a con trod tro toi mot phan tir kiéu T ké tiép sau t
- p+2 tro toi mot phan tir kiéu T ké tiép sau t 2 phan tu,...
- p-11a con tré tro toéi mot phan tir kiéu T ké tiép trudc t
p -2 tré t6i mot phan tir kiéu T ké tiép trude t hai phan ti, ..

tong quat p+k tro téi phan tir cach t mot khoang k phan tir kiéu T (néu k >0 dich
vé phia dia chi 16n, k<0 thi dich vé phia dia chi nho).

Vi du:
int a; // gia st a co dia chi 150
int *p;
p = &a;
thi p+1 14 con tré kiéu nguyén va p+1 tro toi dia chi 152; p + k tro téi 150 +2*k.
c. Phép trir hai con tré
Néu p, q la hai con tr6 cung kiéu T thi p-q 1a s6 nguyén 13 sé cac phan tir kiéu T nim
gitra hai phan tu do p va q tré toi.
Vi du:
int *p, *q;
gia st p tro toi phan tir co dia chi 180, q tro t6i phan tir c6 dia chi 160 thi
(p-q) ==
float *rl, *r2;
gia sir rl tro t6i phan tir c6 dia chi 120, 12 trod téi phan tir ¢ dia chi 100 thi
(rl-r2) ==15;

V.4.2 - To6 chirc ving nhé clia mang

Nhu trong phan trén ching ta di noi, khi c6 mot dinh nghia mang thi chuong trinh
blen dich cap phat mot vung nhé (lién tiép - cac 6 nhé lién ké nhau) co leh thude bang
tong kich thudc ciia cac phan tir trong mang, cac phan tir cia mang xép tuan tu trong bo
nhd, phan tir dau tién c6 dia chi thip nhit trong ving d0, va ddy ciing chinh 13 dia chi cua
mang, phan tir thir hai ctia mang s& 12 6 nhd ké sat sau (6 nhd co dia chi cao hon) phan tir
thir nhét,... O ddy ching ta néi 6 nhd c6 thé 1a 1 byte, 2 byte, 4 byte,.. tiy theo kiéu dix
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liéu cua cac phén tor mang la gi (twvong ung la 1,2,4,.. byte). Va dia chi cua 6 nh¢ 1a dia
chi cta byte dau tién trong cac byte do.
Vi du I: chiing ta dinh nghia mang A kiéu nguyén:
int A[S];
Chuong trinh dich s& cdp phat mot vung nhé 5 x 2 = 10 byte cho mang A, gia st rang
vung nhé do6 co6 dia chi 1a 100 (byte dau tién co6 dia chi la 100 ). thi cac phan tir cia A
nhu hinh sau:

A[0] ALl A[2] ARl AM]
e

dia chi 100 / dia chi 104 / dia chd 102

dmclul[l? dia chi 106

(mang A c6 5 phan tir kiéu int)

Vi dyu 2: chiing ta dinh nghia mang X kiéu float:
float X|[6];

Chuong trinh dich s& cdp phat mot vung nhé 6 x 4 =24 byte cho mang X, gia st ring
vung nhé d6 co6 dia chi 1a 200 ( byte dau tién co dia chi la 200) thi cac phan tir cua X
dugc cap phat 1a dia chi cua X[0] 1a 200 (&X][0] =200), &X[1] =204,..,.&X[5] =216.

Vi méng 2 chiéu, gia st mang D c6 n dong, m cot, kiéu int:
int D[n][m]; //n, mla héng nguyén

Tac la co nxm phan tir kiéu nguyén, nhu trén ching ta n6i D dugc xem 1a mang c6 n
phan tu, mdi phan tir lai 1a mot mang, mang thanh phan ndy c¢6 m phan tir. Nhu vay D
duoc cap phat mot vung nh¢ lién tlep, trong vung d6 c6 n vun con cho n phan tor (dong),
trong moi vung con ¢6 m 6 nhg (mdi 0 la mot phan tu, 2byte). Hay noi cach khac cac
pha}n tir cia mang duogc cap phat lién tiép, dau tién 1a m phan tir coa hang 0, sau d6 1a m
phan tr cia hang 1,...

Gia sir dia chi ciia mang D 1a xxxx thi cac phan tir ciia no nhu sau:

D[0] c6 dia chi la xxxx

D[0][0] c6 dia chi la xxxx (&D[0][0] = =xxxX)

D[0][1] co6 dia chi la xxxx + 2 (&D[0][1] = =xxxx + 2)

83



Gido trinh tin hoc co so Il - Ngon ngit C

D[0][m-1] c6 dia chi la xxxx+2(m-1) (&D[0][m-1] = = xxxx +2(m-1))
D[1] co6 dia chi la xxxx +2m

D[1][0] c¢ dia chi 1a xxxx +2m (&DJ[0][0] = =xxxx+2m)

D[1][1] c6 dia chi 1a xxxx + 2m +2 (&D[0][1] = =xxxx + 2m+2)

D[1][m-1] ¢6 dia chi la xxxx+2m +2(m -1) (&D[0][m-1] == xxxx +2m+2(m-1))
Vi du:

int D[3][4];

Gia sir D dugc cip phat tai ving nhd ¢6 dia chi 100 thi cac phan tir ciia D nhu sau:

Ll % Lt

LT T PP rrrirrriwrrreyryrd
D[O[O] Doji] DO DO]E] TDU][D] DI1N] DLE] DLIT|2 0] DRI DRI D1

D[0] (hing thirnhif) D[1] (hing thir2) D[2] (hing the3)

dia chi 100 dia chi 108 dia chi 116

>  Han ché sé phin tir ciia méing
Tuy rang ngdn ngit khong dua ra con sé cu thé giéi han cac phan tir cia mang, nhung
kich thudc cia mang bi han ché boi cac yéu to sau:
Céac phan tir mang dugc cip phat lién tiép, trong 1 doan bd nhd (64kb), do vay
tong kich thudc cua mang < 64kb (s6_pt x sizeof(kiéu mang) < 65535)
Kich thuéc mang c6 thé cip phat phu thudc lwong bd nhé ty do ma chwong trinh
dich c¢o thé cap phat duoc.
Vi du néu bd nhé ty do (trong 1 doan) 6 thé clp phat con lai la 100 byte thi néu la
mang nguyén 1 chi€u ki€u int thi kich thude t6i da c6 thé la 50, véi mang mét chiéu
kiéu float thi chi c6 thé 1a 25 phan ti,..

V.4.3 - Lién hé giira con tré va mang
Trong C con tré va mang c6 lién hé rat chit ché véi nhau, nhu trén ching ta biét tén

mang la mot hang con trd. Hon nira cac phan tir cia mang c6 thé duoc truy xuat thong qua
chi s6 hodc thong qua con tro.
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Nhu trén ching ta biét, mang dugc cip phat tai ving nhd nao d6 va dia chi cta ving
nhd do chinh 1a dia chi cua mang. Tén mang 1a con trd trd téi chinh dia chi cua né hay
n6i khac tén mang 1a con tré luu dia chi cia mang, nhung 1a hiang con tr6. Ching ta giai
thich cy thé hon qua vi du sau:

Vidu véi khai bao
int A[3], D[2][5];

thi A, D 1a cac con tré va: A chinh la dia chi cia mang A, hay bang &A[0]; twong tu cho
mang D ta cling c6 D < &DJ0].

Va theo nhu cach goi ciia con trod thi ta ndi A 1a con tro trd téi phan tir dau tién ctia mang.
V61 mang hai chiéu D thi cling twong tu, D cling 1a mot con tré tro téi D[0], va D[0] lai 1a
mot con trd tro td1 D[0][0], c6 thé no1 D 1a con tro trd téi con tro.

Nhu vy A 1a mang kicu int tirc 1a cac phan tir cia n6 ¢6 kiéu int, va nhu vy A 1a con
tro kiu int, hay A c6 ki€u 1a int *.

Tuong tu, D[1] (n6 chung la cac hang cia mang D) la con trd kiéu int, tirc 1a D[i] c6
kiéu la int *, va D 1a con tro tro téi D[0] - Cac D[i] 1a mang int[5], vay D la con tro kiéu
int [5].

Tén mang c6 thé gan cho cac (bién) con tré ¢ kiéu phu hop.

Vi du: véi céc con tro va mang sau

int A[10];

int D[2][4];

nt *p;

int (*q)[4]; // khai bao q 14 con tré kiéu int [4],
chung ta c6 thé thyc hién cac phép gan sau:

pP=4A;
q=D;
p =DIi];

» Truy xudt cdc phén tir mang qua con tro
Gia sir A 1a mang mot chiéu nhu trén chiing ta cé:
- Alacontrd tro téi A[0] hay A tuwong duong véi &A[0]

- (A +1) 1a con tré tr6 t6i phan tir kiéu T ké tiép sau A[0] ttrc 12 A+1 tro toi A[1]
hay (A+1) < &A[1]

- Tbng quat (A+) < &A[i]

Nhu chiing ta biét tir truée la néu p la con tré heu dia chi ciia bién x thi * p la gid tri
cua x.

Nhu vay *A chinh la gia tri cua A[0], *(A+1) 1a A[l]....
tong quat ching ta co *(A+i) SA[i]
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Vi du chiing ta c¢é thé minh hoa bang doan lénh nhdp va in cdc phan tir mang A nhu
sau:

int A[10];

int 1;

// nhdp mang A c¢é 10 phan tir
for(i = 0; i<10; 1++)
{ printf(“A[%d] =*,1);
scanf(“%d”, A+i);
}
//'in mang A c6 10 phan tu,
for(i = 0; i<10; 1++)
{ printf(“A[%d] =, 1);
scanf(“%d”, *(A+1));

V&1 mang 2 chiéu D[n][m] cling tuong ty nhu trén ta co:
e D1lacon tro tro toi hang dau tién trong mang tirc 1a: D < &D[0]

- DI[0] 1a con trd trd t&i phan tir dau tién 1a D[0][0] hay D[0] < &D[0][0]
nén *D[0] < D[0][0];

hay ** D < D[0][0]

- (D[0]+ ) con tro t&i phan tir D[0][j], hay (D[0]+) < &D[0][j]
nén ta co *(D[0]+)) < D[0][j]

hay *(*D+j) < DI[0][j]
e Tuong ty tong quat ta c6 (D+) < &Di].

_ DJi] 1a con tré tro t&i phin tir dau tién 1a D[i][0] hay D[i] < &DIi][0]
nén *D[i] < D[i][0];

hay *(*D+i) < DI[i][0]

- (D[i]+j ) con tré t&i phan tir D[i][j], hay (D[i]+j) < &DIi][j]
nén ta c6 *(D[i]+) < D[il[j]

hay tong quat ta co *(*(D+i)+j) < DIi][j]
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Bai tap

1. tich vo hudng 2 vector

2. Nhap mang, tim phan tir Ion nhat, nhé nhat, trung binh cac phan tir dwong, 4m
3. Nhap mang A(n), cac phan tir 1a s6 nguyén, hiy cho biét trat tu ctia mang
4. bai toan sip xép bang phuong phap chon va dbi chd

5. tim kiém trén mang khong thi tu

6. tim kiém trén mang c6 thu ty

7. in cac phan tir khac nhau ciia mang khong cé thi tu

8. in cac phan tir khac nhau ciia mang c6 thu ty

9. ghép hai mang tang

10. Viét chuong trinh nhap A(n,m), B(n,m), tinh va in C= A+B

—_— = e
WD =

15.
16.
17.
18.

. Viét chuong trinh nhap A(n,m), B(m,p), tinh va in C= A*B
. Viét chuong trinh nhap A(n,n) kiém tra A ¢6 1a ma tran d6i xting hay khong?
. Viét chuong trinh nhap A(n,n) ki€ém tra A c6 12 ma tran don vi hay khong?

. Viét chuong trinh nhap A(n,n) kiém tra A diém yén ngua hay khong? néu c6 hdy in gi4 tri,

chi s6 cua no.

Viét chuong trinh xay dung ma tran xodn 6¢

Viét chuong trinh xay dung ma phuong bac 1¢é

Viét chuong trinh tinh dinh thifc ma tran vuong bang phuong phap khtr

Viét chuong trinh gidi hé phuong trinh bac nhat n 4n
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VI — Cac van dé co ban vé ham

Trong cac ngdn ngit 1ap trinh c6 cau tric thi viéc xay dung va sir dung cac chuong
trinh con c6 ¥ nghia quan trong né giup chung ta phan chia chuong trinh thanh cac modul
doc 1ap nho hon, d& kiém soat, dé phat trién hon va co thé sir dung lai cac modul d6 &
nhiéu noi ma khong phai viét lai. Khac véi mot sé ngon ngir 1ap trinh khac, chuong trinh
con co thé 1a ham hoic thu tuc, trong C chi c6 mot loai d6 1a ham.

Trong phan nay chiing ta xem xét ham & muc do don gian nhat, giup ban doc c6 khai
niém co ban ban dau vé ham va co6 thé viét dugc cac ham don gian

Ham 13 mot 13 mot don vi doc 14p cua chuong trinh, méi ham c6 mot chirc ning xéac
dinh, ¢6 thé duoc goi thuc hién bdi ham hodc chuong trinh khac. Trong C cac ham déu
ngang muc, tirc 1a trong dinh nghia ham khong thé chtra dinh nghia ham khac (goi 1a ham
I murc). Co hai loai ham d6 1a ham cua thu vién va ham do nguoi 18p trinh dinh nghia
(hay con goi 1a ham cia nguoi dung)

V61 mot ham noéi chung thi cac thong tin xac dinh la: Tén ham, kiéu gia tri tra vé cua
ham (goi 1a kiéu ham), va cac tham sd ciia nd. Tirc 1a voi mot ham can phai xac dinh 3
thong tin dé ‘nhéan dién’

- tén ham
- dir liéu vao
- kiéu qua tra vé (kiéu ham)

N6i chung dé xay dyng mot ham thuong co hai phan d6 1a khai bao nguyén mau ham va
dinh nghia ham. Vi tri ctia hai phan nay ban doc xem lai phan cau tric chuong trinh.
VI.1 - Nguyén miu (prototype) ham

Nguyén mau ham 13 dong khai bao cho chuong trinh dich biét cac thong tin vé ham bao
gom: té€n ham, ki€éu ham va ki€u cac tham so6 (dau vao) cia ham.

Cii phdp khai bao nguyén mau ham
<kiéu_ham> <tén_ham>(|Cac_khai_bao_Kkiéu tham_sd]);
Trong do

tén_ham: 1a mot tén hop 18 theo quy tic vé tén ctia ngdn ngit C. mdi ham co tén duy
nhat va khong dugc trung véi céc tir khoa. Tén ham s€ duge dung dé goi ham.

- kiéu_ham : Ham c6 thé tra vé mot gia tri cho noi goi, gia tri d6 thuéc mot kicu dir
liéu nao do, kiéu do dugc goi 1a kiéu ham. Kiéu ham co6 thé 1a ki€u chuan cling co
the 1a kiéu do nguoi dung dinh nghia. Néu ham khong tra ve gid tri thi kiéu ham Ia
void.

Cic_khai_b#o_kiéu tham_s6: Ham co thé nhan dit liéu vao thong qua cac tham sd
cua no (tham so hinh thirc), cac tham so nay ciling thudc kieéu dir li€u xac dinh. C6 thé
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c¢6 nhiéu tham s, cac tham so cach nhau boi dau phay (, ). Trong nguyén mau khong
bat bugc phai ¢ tén tham so nhung kiéu ctia né thi bat budc. Néu ham khong cé
tham sb chung ta c6 thé dé tréng phan nay hodc cé thé khai bao 1a void.

Vidu:
int max(int a, int b); // khai bdo nguyén mau ham max, cé hai tham so kiéu int, két qua
tra vé kiéu int
float f(float, int); // nguyén mau ham £, c6 hai tham, tham s6 thir nhat kiéu float, tham sé
thir 2 kiéu int, két qua tra vé kiéu float
- void nhapmang(int a[], int ); / ham nhapmang, kiéu void (khéng cé gid tri tra vé), tham
SO thir nhat la mot mang nguyén, tham so thur 2 la mot so6 nguyén

void g(); // ham g khéng doi, khéng kiéu.

VI.2 - Dinh nghia ham

Cu phap:
<kiéu_ham> <tén_ham>([khai_bdo_tham_sd])
{
< than ham>
}

Dong thir nhét 1a tiéu dé ham (dong tiéu dé) chira cac thong tin v& ham: tén ham, kiéu
cua ham (hai thanh phan nay giong nhu trong nguyén mau ham) va khai bao cac tham sO
(tén va kiéu) ctia ham, néu c6 nhiéu hon mot thi cac tham sb cach nhau béi dau phay(,).

Théan ham la cic 1énh ndm trong cap { }, day la cac 1énh thyc hién chirc ndng ctia ham.
Trong ham c6 thé c6 cac dinh nghia bién, hang hoac kiéu dir li€u; cac thanh phan nay tro
thanh cac thanh phan cuc bd cua ham.

Néu ham c6 gia trj tra vé (kiéu ham khéc void) thi trong than ham trudc khi két thuc
phai c6 cau 1énh tra vé gia tri:

return <gia tri>;

<gia_tri> sau lénh return chinh la gia tri tra vé ctia ham, nod phai c6 kiéu phu hop voi

kiéu ctia ham dugc khai béo trong dong tiéu d&. Truong hop ham void chiing ta cé thé

dun’g cau lénh return (khong co gia tr_z) dé két thiic ham hodc khi thuc hién xong lénh
cuoi cung (gap } cuoi cung) ham ciing ket thuc.

Vidu 1: Ham max tra lai gid tri [6n nhdt trong 2 s6 nguyén a, b

void max (int a, int b)
{ if(a>Db)
return a;
else
return b;
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Vi du 2: Him nhap mot mang cé n phan tir nguyén:
= tén ham: nhapmang
- gia tri tra vé: khong tra vé
- tham sb: c6 hai tham s6 13 mang can nhdp A va s6 phan tir can nhap N

nguyén mau ham nhuw sau:
void nhapmang (int [], int);

dinh nghia ham nhu sau:

void nhapmang (int Al], int N) {
int i;
printf("\nNhap mang co %l phan tu \n", N);
for(i=0;i<N, 1+4+)
{ printf("a[%]= ",i);
scanf ("%l", &a[i]);
}

return ;
}

VI3 - Loi goi ham va truyén tham sb

Mot ham c6 thé goi thuc hién thong qua tén ham, véi nhing ham c6 tham s6 thi trong
161 goi phai truyén cho ham céc tham s6 thyc sy (do61 s0) tuong tng vdi cac tham sé hinh
thtrc.

Khi ham duoc goi va truyén tham s phu hop thi cac 1énh trong than ham duoc thyc
hién bat dau tir 1énh dau tién sau ddu md moéc { va két thiic khi gip 1énh return, exit hay
gip dau dong moc } két thiic ham.

Cu phap:
<tén_ham> ([danh sach cac tham s thuc su]);
Céc tham sb thyuc su phai phu hop v6i cac tham s hinh thie:
- s6 tham s thuc sy phai bang sb tham sb hinh thirc.

Tham so thuc sy dugc truyen cho cac tham so hinh thirc tuan ty tir trai sang phai,
tham s thuc sy thir nhat truyén cho tham sé hinh thuc thi nhat tham sO thuc su
thir 2 truyén cho tham s6 hinh thirc thir 2,.. kiéu ctia cac tham s hinh thirc phai phu
hop véi kiéu ctia cac tham s hinh thirc. Sy phul hop ¢ ddy dugc hiéu 1a kiéu tring
nhau hodc kiéu cua tham sb thuc su co thé ep vé kiéu ctia tham s hinh thic.

Vi du: gia sir co cac ham max, nhapmang nhw da dinh nghia o trén
int a=4, b=6.¢;
int D[10];
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¢ = max(a,b);

nhapmang(D,5);

Luu y sau nay ching ta thay ham ¢6 thé cé doi SO thay doi va ching co thé duoc
truyén tham sé véi gid tri ngam dinh vi vdy tham so hinh thirc ¢6 thé it hon tham s6
thuc su.

> Mot s6 vi du

Vi du VL1: Viét chiong trinh nhdp mét sé n tir ban phim (n >2), in cdc s6 nguyén to tir 2
1di n.

Gidi Dé in cac sd nguyén t6 trong khoang tir 2 téi n chiing ta thyc hién nhu sau: véi moi
s k e [2,n] kiém tra xem k ¢6 1a nguyén to hay khong, néu dung thi in k ra man hinh.
Vay chiing ta s& xay dung ham dé kiém tra mot s6 c6 1a nguyén t6 hay khong,

— tén ham: nguyento
— dauvao: k la mot s6 nguyén can kiém tra
— giatri trd vé: 1 néu ding k 1a s6 nguyén to, nguoc lai tra vé 0.

#include <math.h>
#include <stdio.h>
#include <conio.h>
int nguyento (int k) ;//nguyén mdu ham kiém tra k la s6é nguyén to
void main () {
int k, n;
do{
printf ("\nNhap gia tri n (n>=2) = ");
scanf ("%d", &n) ;
} while (n<2);
printf ("\nCac so nguyen to tu 2 toi %d la \n",n);
for (k=2; k<=n; k++)
if (nguyento(k)) printf("%d, ",k);

/) ===== dinh nghia ham nguyento ------------

int nguyento (int k) {
int i=2;
while ((i<=sqgrt (k)) &&(k%i)) i++;
if (i>sqgrt(k))
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else E

return 0;

(vidu VLI - in cdc sé nguyén to tir 2 t6i n)
ViduVI2 - Viét chuong trinh nhap 2 mang A, B ¢6 n phan tir nguyén tir ban phim, tinh
mang tong C = A+B, in 3 mang A, B, C ra man hinh.
Yéu cau:
- n <20;
- chwong trinh gdm 3 ham: ham nhap mang, ham in mang, ham tong hai méang.
Gidi: Chiing ta can xdy dwng 3 ham nhw sau
1. Ham nhdp mang
— Tén ham: nhapmang
— Giatritra vé: khong tra vé (void)
— Tham sd: mang can nhép (int A[]) va s6 phan tir kiéu int
— nguyén mau: void nhapmang( int A[], int n);
2. Ham in mang
— Tén ham: inmang
— Giatrj tra vé: khong tra vé (void)
— Tham sé: mang can in ( int A[]) va s phan tir cia mang kiéu int
— nguyén mau: void inmang( int A[], int n);
3. Ham tinh tong hai mang
— Tén ham: tong
— Giatritra vé: khong tra vé (void)
— Tham sé: hai mang A, B, mang két qua C va sb phan tir kiéu int
— nguyén mau: void tong (int A[], int B[], int C[], int n);

Cdc ban co chuong trinh minh hoa nhu sau
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#include <stdio.h>
#include <conio.h>
void nhapmang(int al[], int n);
void inmang (int a[], int n);
void tong(int A[],int B[],int C[],int n);
void main () {
clrscr();

const int max = 20; //
int A[max], B[max],C[max];
int n;
do{
printf ("\nNhap so phan tu mang = ");
scanf ("%d", &n) ;
} while(n<l || n>max);

printf ("\nNhap A \n");
nhapmang (A, n) ;
printf ("\nNhap B \n");
nhapmang (B, n) ;
tong (A,B,C,n);

printf ("\nmang A: ");
inmang (A, n) ;

printf ("\nmang B: ");
inmang (B, n) ;

printf ("\nmang C: ");
inmang (C,n) ;

getch () ;

}
void nhapmang (int al[], int n) {
int i;
printf ("\nNhap mang co %$d phan tu \n",n);
for (i=0; i<n; i++)

{

’

printf ("pt thu [%d]= ",1);
scanf ("%d", &al[i])
}
}
void inmang(int a[], int n) {
int i;
for (i=0; i<n; i++)
printf ("%d ",alil):;
}
void tong(int A[],int B[],int C[],int n) {
int i;
for (1 = 0; i<n; i++) C[i]=A[1]+B[1];
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Ham va truyén tham so

Véi C viée tryén tham s6 cho ham dugc thuc hién qua co ché truyén tham tri. Ttc 1a
trong ham chung ta sir dung tham s6 hinh thirc nhu 1a mot ban sao dit liéu cta tham sd
dugc truyén cho ham, do vy chiing khong lam thay doi gia tri ciia tham s6 truyén vao.
Hay noi khac di, cac tham s6 hinh thic 13 cac bién cu bo trong ham, su thay doi ciia né
trong ham khong anh hudng t6i cac bién bén ngoai.

Vay trong trudng hop thuc su can thay d6i gia tri ciia tham sd thi thé nao? chang han
ban can ham dé€ hoan doi gia tri chiaavab.

Néu ban viét ham

void doicho(int x, inty) {
int tg;
tg =Xx;
X=y;
y=tg;
h

ham nay dung cu phap nhung voi cdc lénh sau:

inta=4;

intb = 6;

printf ("\ntruoc khi goi ham doi cho a=%d, b=%d",a,b);
doicho(a,b);

printf ("\nsau khi goi ham doi cho a=%d, b=%d",a,b);

ket qua in ra la

truoc khi goi ham doi cho a=4,b=6
sau khi goi ham doi cho a=4,b=6

R& rang ham ddi chd (doicho) thuc hién khong dung, nguyén nhéan 1a véi ham doicho
X, y 12 hai bién cuc b, khi goi ham doicho(a,b) chuwong trinh dich cap phat viing nhé cho
hai bién (tham sb hinh thirc) x, y va sao chép gia tri ctia a vao x, b vao y, moi thao tac
trong ham doicho déu thuc hién trén x, y ma khong anh hudng t6i a va b, két qua 1a a, b
khong doi.

Pé khic phuc diéu nay ching ta dinh nghia ham véi tham sb 1a con tré va khi goi cac
ban hay truyén cho né dia chi ctia tham sb thue su, vi du:
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void doicho2(int * x, int *y) {
int tg;
tg = *x;
*x = ty;
ty = tg;
h

Luc nay voi cac lénh sau:

inta=4;

intb = 6;

printf ("\ntruoc khi goi ham doi cho a=%d, b=%d",a,b);
doicho(&a,&b);

printf ("\nsau khi goi ham doi cho a=%d, b=%d",a,b);

két qua in ra la

truoc khi goi ham doi choa=4,b=6
sau khi goi ham doichoa=6,b=4
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