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Bai 1 Nhirng khai niém co ban vé ngén ngir C

Muc tiéu:
Két thiic bai hoc nay, ban cé thé:

Phan biét sy khac nhau gitta Cau 1énh, Chuong trinh va Phan mém
Biét dwoc qua trinh hinh thanh C

Nén dung C khi nao va tai sao

Nim duoc cdu trac mot chwong trinh C

Hiéu 16 khai niém giai thuat (algorithms)

V& luu dd (flowchart)

YV V. V V V V V

Liét ké cac ky hiéu dung trong luu dd
Giédi thiéu

Ngay nay, khoa hoc may tinh tham nhap vao moi linh vic. Ty dong hoa hién dang la nganh chu chét
diéu hudng su phat trién thé gidi. Bat cu nganh nghé nao ciing can phai hleu biét it nhiéu vé Cong
ngh¢ Thong tin va 1ép trinh n6i chung. Cu thé, C 1a mot ngdn ngir 1ap trinh cap a0 ma moi 1ap trinh
vién can phai biét. Vi thé, trong gido trinh nay, ching ta s& nghién ctru chi tiét ciu tric ngdn ngir C.
Dau tién chung ta tim hiéu su khic nhau ctia nhitng khai niém: Lénh (Command), Chuong trinh
(Program) va Phan mém (Software).

1.1 Ra lénh cho may tinh lam viéc

Khi m¢t may tinh duwgc khdi dong, no s€ ty dong thuc thi mdot s6 tién trinh va xuét két qué ra man
hinh. Diéu nay dién ra thé nao? Cau tra 10i don gian 1a nho vao Hé diéu hanh cai dat bén trong may
tinh. Hé diéu hanh (operating system) dugc xem nhu phan mem hé thong. Phin mém nay khai dong
may tinh va thiét 1ap cac thong s6 ban dau trudc khi trao quyén cho ngudi dung. Dé lam dugc dleu
nay, hé diéu hanh phai dugc ciu tao tir mot tap hop cac chuong trinh. Moi chuong trinh déu cb ging
dua ra 101 giai cho mot hay nhiéu bai toan nao déMoi chuong trinh co ging dua ra giai phap cho mot
hay nhiéu vin d&. Mdi chuong trinh 13 tap hop cac cdu lénh gidi quyét mot bai toan cu thé. Mot nhom
1énh tao thanh mdt chuong trinh va mot nhom cac chuong trinh tao thanh mot ph?m mém.

Dé 6 hon, ching ta hiy xem xét mot thi du : M6t ngudi ban dén nha ching ta choi va duoc moi mon
sita diu. Anh ta thdy ngon miéng va muén xin cong thirc lam. Chiing ta huéng dén cho anh ta lam nhu
Sau .

1. LAy mét it sira.

2. Do nudc ép dau vao.

3. Trdon hon hop nay va 1am lanh.

Bay gio néu ban cua chiing ta theo nhiing chi dan nay, ho ciing c6 thé tao ra mon sira dau tuyét voi.
Chung ta hay phan tich chi thi (I¢nh) ¢ trén

> Lénh dau tién : Lénh nay hoan chinh chua ? N6 ¢6 tra 10i dugc cau hoi 1y sita ‘6 dau’ 2.

» Lénh thtr hai : Mot lan nita, 1énh nay khong noi rd nude ép dau dé ‘o dau’.
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May mén 1 ban cia ching ta du thong minh aé h1eu dugc cong thie pha ché néi trén, du rang con
nhiéu diém chua rd rang. Do vdy néu chung ta mudn phd bién cach lam, ching ta cin bd sung cac
budc nhu sau :

1. Ro&t mét ly sira vao may tron.

D6 thém vao mot it nudc dau ép.

Dong ndp may tron

Mo dién va bat dau tron

Dirng may trdn lai

Néu da tron déu thi tat may, ngugc lai thi tron tiép.

Khi d3 tron xong, r6t hon hgp vao to va dit vao ti lanh.

O N O~ WDN

Dé lanh mot lic rdi 14y ra dung.

So sanh hai cach hudng dan néu trén, huéng dan thir hai chic chin hoan chinh, rd rang hon, ai ciing c6
thé doc va hiéu dugc.

Tuong tu, may tinh cling xur ly dir liéu dya vao tap 1énh ma n6 nhan dugc. Duong nhién céac chi thi
dua cho may vi tinh cling can phai hoan chinh va c6 ¥ nghia rd rang. Nhitng chi thi ndy can phai tuan
thu cac quy tic:

1. Tuin tur
2. Co gidi han
3. Chinh xéc.

M&i chi thi trong tap chi thi dugc goi 1a “cau Iénh” va tap céac cau Iénh dugc goi 1a “chuong trinh”.
Chung ta hay xét truong hop chuong trinh hudng dan méy tinh cong hai so.
Céc 1énh trong chuong trinh c6 thé 1a :

Nhép s6 tht nhit va nhé né.

Nhap s6 tht hai va nhé no.

Thyc hién phép cong giira sO thir nhat va s6 thir hai, nhd két qua phép cong.
Hién thj két qua.

Két thiic.

agrwdpE

Tap 1énh trén tuan tha tat ca cac quy tic da dé cap. Vi vay, tap 1&€nh nay la mdt chuong trinh va no s€
thuc hién thanh cong viéc cong hai s6 trén may tinh.

Ghi chi: Kha nang nhd ctia con nguoi duge biét dén nhu 1a tri nhé, kha nang nho dir lidu
duoc dua vao may tinh dugc goi 1a “bd nhd”. May tinh nhan dir li¢u tai mot thoi diém va
lam viéc véi dir liéu d6 vao thoi diém khac, nghia 1a may tinh ghi dir li¢u vao trong bo
nhé rdi sau d6 doc ra dé truy xudt cac gia tri dir liéu va 1am viéc v6i chung.

Khi khéi lwong cong viéc giao cho may tinh ngay cang nén nhiéu va phuc tap thi tat ca cac
cau lénh khong thé dugc dua vao mot chuong trinh, chiing can duoc chia ra thanh mét sb
chuong trinh nhé hon. Tat ca cac chuong trinh nay cudi cung duoc tich hop lai dé chung c6
thé 1am viéc véi nhau. Mot tap hop cac chuong trinh nhu thé dwoc goi 1a phan mém.
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Mbi quan hé gitra ba khai ni¢m cau 1é€nh, chuong trinh va phén mém c6 thé duoc biéu dién
bang so do trong hinh 1.1:

Software
Program 1 Program 2
Commands Commands Commands

Hinh 1.1: Phin mém, chwong trinh va ciu 1énh

1.2 Ngon ngir C

Vao dau nhimg nam 70 tai phong thi nghiém Bell, Dennis Ritchie da phat trlen ngoén ngit C. C duoc su
dung 1an dau trén mot hé thdng cai dat hé didu hanh UNIX. C ¢ nguon gbc tir ngdn ngit BCPL do
Martin Richards phat trién. BCPL sau d6 di dugc Ken Thompson phat trién thanh ngon ngit B, day 1a
nguoi khoi thuy ra C.

Trong khi BCPL va B khong hé trg kicu di ligu, thi C da c6 nhiéu kiéu dir li¢u khic nhau. Nhimg
ki€u dir liéu chinh gom : kiéu ky tu (character), ki€u s0 nguyén (interger) va kic¢u so thyc (float).

C lién két chit ch& voi hé théng UNIX nhung khong bi tréi budce vao bat cir mot may tinh hay hé diéu
hanh nao. C rat hi¢u qua d¢€ viet cac chuong trinh thudc nhiéu nhiing linh vuc khac nhau.

C ciing duoc dung dé 1ap trinh hé thdng. Mot chuong trinh hé thdng c6 y nghia lién quan dén hé diéu
hanh ctia may tinh hay nhimg tién ich hd trg n6. Hé diéu hanh (OS), trinh théng dich (Interpreters),
trinh soan thao (Editors), chwong trinh Hop Ngit (Assembly) 1 cac chuong trinh hé thdng. Hé diéu
hanh UNIX duoc phat trién dya vao C. C dang dugc st dung rong réi boi vi tinh hiéu qua va linh hoat.
Trinh bién dich (compiler) C c¢6 sin cho hdu hét cc may tinh. M3 1énh viét bing C trén may nay co
thé duoc bién dich va chay trén may khac chi can thay doi rat it hodc khong thay ddi gi ca. Trinh bién
dich C dich nhanh va cho ra ma dbi tuong khong 16i.

C khi thyc thi ciing rat nhanh nhu hop ngir (Assembly). Lap trinh vién co thé tao ra va bao tri thu vién
ham ma chung s€ dugc tai sit dung cho chuong trinh khac. Do d6, nhitng du an 16n c6 thé duoc quan

ly dé dang ma ton rat it cong suc.

1.2.1 C — Ngon ngir bac trung

C dugc hiéu 12 ngén ngit bac trung béi vi nd két hop nhitng yéu t6 cua nhitng ngdn ngit cip cao va
nhiing chirc nang ctia hop ngit (ngdn ngit cp thap). C cho phep thao tac trén nhimg thanh phén co ban
cua may tinh nhu bits, bytes, dia chi.... Hon nira, ma C rat d& di chuyén nghia 1a phan mém viét cho
loai may tinh nay c6 thé chay trén mot loai may tinh khac. Mac du C ¢6 nam kiéu dir liéu co ban,
nhung n6 khéng dugc xem ngang hang voi ngén ngir cao cap vé mit kiéu dit liéu. C cho phép chuyén
kiéu dit liéu. N6 cho phép thao téc truc tiép trén bits, bytes, word va con tré (pointer). Vi vy, né duoc
dung cho 1ap trinh mirc hé théng.

1.2.2 C - Noon ngir ciu tric
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Thuét ngit ngdn ngit cau trac khdi (block-structured language) khong 4p dung véi C. Ngon ngit cdu
trac khdi cho phép thi tuc (procedures) hay ham (functions) dugc khai béo bén trong cac thu tyc va
ham khac. C khong cho phép vi€c tao ham trong ham nén n6 khong phai la ngon ngir ciu trac khoi.
Tuy nhién, n6 dugc xem la ngdn ngi cdu triic vi nd c¢6 nhiéu diém gidng voi ngdn ngit cdu tric
ALGOL, Pascal va mot s6 ngdn ngit twong tu khac.

C cho phép c6 sy tong hop ctia ma I1énh va dir liéu. Diéu nay 1a mot dac diém riéng biét cia ngdn ngi
céu triic. N6 lién quan dén kha nang tap hop ciing nhu an dau tit ca thong tin va cic 1énh khoi phan
con lai cua chuong trinh dé ding cho nhiing tic vu riéng biét. Diéu nay c6 thé thuc hién qua viéc ding
cac ham hay cac khdi mé 1énh (Code Block). Cac ham duogc dung dé dinh nghia hay tach rdi nhiing
tac vu dugc yéu cau trong chuong trinh. Diéu nay cho phép nhiing chuong trinh hoat dong nhu trong
mot don vi théng nhét. Khéi ma Iénh 1a mdt nhém cac cau 1énh chuong trinh dugc ndi két v6i nhau
theo mot trét tu logic nao do6 va cling dugc xem nhu mot don vi théng nhét. Mot khéi ma Iénh duoc
tao boi mot tap hop nhiéu cau 1énh tuan ty giita ddu ngodc mé va dong xodn nhu dudi day:

} while (i < 40):

Ngon ngir cau trac hd trg nhiéu cau tric dung cho vong lap (loop) nhu la while, do-while, va for.
Nhirng céu trac lap nay gitp 14p trinh vién didu khién hudng thyc thi trong chuwong trinh.

1.3 Céu triic chwong trinh C

C c6 mot sb tir khoa, chinh xac 13 32. Nhiing tir khoa nay két hop véi ct phap caa C hinh thanh ngén
ngtt C. Nhung nhleu trinh bién dich cho C di thém vao nhitng tir khoa ding cho viée t6 chirc b nhé &
nhiing giai doan tién xir 1y nhat dinh.

Vai quy téc khi 1ap trinh C nhu sau :

- Tét ca tir khoa 1a chir thudng (khong in hoa)

- Poan ma trong chuwong trinh C cé phan biét chit thudng va chit hoa. Vi du : do while thi khac
v6i DO WHILE

- Tir khoa khong thé ding cho cac muc dich khic nhu dit tén bién (variable name) hodc tén ham
(function name)

- Ham main() ludn 12 ham déu tién duoc goi dén khi mot chwong trinh bit diu chay (chung ta s&
xem xét k§ hon & phan sau)

Xem xét doan ma chuong trinh:
main ()
/* This is a sanple program */

int i =0;
i =i + 1;
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Ghi chu: Nhiing khia canh khac nhau ctia chuong trinh C dugc xem xét qua doan ma trén. Poan ma nay
xem nhu 1a doan ma mau, n6 s€ dugc dung lai trong suot phan con lai ctia gido trinh nay.

1.3.1 Pinh nghia Ham

Chuong trinh C duoc chia thanh tirng don vi goi 1a ham. Poan md mau chi c6 duy nhét mot ham
main(). Hé diéu hanh luén trao quyén diéu khién cho ham main() khi mét chwong trinh C duoc thuc
thi. Tén ham ludn dugc theo sau 1a cip dau ngoic don (). Trong dau ngodc don co thé co hay khong c6
nhiing tham sb (parameters).

1.3.2 DAu phén cich (Delimiters)

Sau dinh nghia ham s€ la dau ngoac xodn mo {. N6 thong bao diém bit dau cua ham. Tuong tur, dau
ngodc xoan dong } sau cau lénh cudi trong ham chi ra dlem két thuc ciia ham. Diu ngoac X04n mo
danh diu diém bat dau cuia mot khdéi ma 1énh, dau ngoac X04n dong danh dau diém két thic cua khoi
ma 1énh d6. Trong doan md mau c6 2 ciu 1énh giita 2 ddu ngodc xoan.

Hon nita, d6i voi ham, ddu ngoic xoin ciing ding dé phan dinh nhitng doan mi trong truong hop ding
cho cau trac vong ldp va 1énh diéu kién..

1.3.3 DAu két thic ciu lénh (Terminator)

Dong i nt i = 0; trong doan m3 mau la mot ciu lénh (statement). Mot cau 1énh trong C thi duoc
két thuc bang ddu chim phay (;). C khong hiéu viée xudng dong dung phim Enter, khoang tring ding
phim spacebar hay mot khoang cach do dung phim tab. C6 thé ¢ nhiéu hon mét cau Iénh trén cing
mot hang nhung mdi cau 1énh phai dugc két thiic bang ddu cham phay. Mot cau 1énh khong duoc két
thac bang diu chAm phiy dwoc xem nhu mot cau 1énh sai.

1.3.4 Dong chu thich (Comment)

Nhitng cht thich thuong duogc viét dé mo ta cong viéc cua mot 1énh dac biét, mot ham hay toan bd
chuong trinh. Trinh bién dich s& khong dich chung. Trong C, chu thich bat dau bang ky hiéu /* va két
thiic bang */. Truong hop chu thich c¢6 nhiéu dong, ta phai cha ¥ ky hiéu két thuc (*/), néu thiéu ky
hi¢u nay, toan bd chuong trinh s€ bi coi nhu la mdt chu thich. Trong doan ma mau dong chir "This is a
sample program” 1a dong chu thich. Trong trudng hop cha thich chi trén mot dong ta ¢ thé dung //.
Vi du:

inta = 0; / Bién ‘a’ da dugc khai bao nhu 1a mot kiéu sb nguyén (interger)

1.3.5 Thw vién C (Library)

Tét ca trinh bién dich C chira mot thu vién ham chudn dung cho nhiing tac vu chung. Mt vai bo cai
dit C dat thu vién trong mot tap tin (file) 16n trong khi da sb con lai chira né trong nhiéu tip tin nho.
Khi 1ap trinh, nhitng ham dugc chura trong thu vién co6 thé duge dung cho nhiéu loai tac vu khac nhau.
Mot ham (duoc viét boi mdt 1ap trinh vién) c6 thé dugc dit trong thu vién va dugc ding boi nhidu
chuong trinh khi duge yéu cdu. Vai trinh bién dich cho phép ham dwogc thém vao thu vién chudn trong
khi sb khac lai yéu ciu tao mot thu vién riéng.

1.4 Bién dich va thyc thi mot chwong trinh (Compiling and Running)

Nhitng budc khac nhau cta viéc dich mét chuong trinh C tir ma nguén thanh ma thuc thi dugc thuc
hién nhu sau :

» Soan thao/Xir ly tir
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Ta dung mét trinh xur 1y tir (word processor) hay trinh soan thdo (editor) dé viét ma nguodn (source
code). C chi chap nhan loai mi ngudn viét dudi dang tap tin van ban chuan. Vai trinh bién dich
(compiler) cung cAp méi truong lap trinh (xem phu luc) gom trinh soan thao.

Ma nguon

Day 1a doan vin ban ctia chwong trinh ma ngudi ding co thé doc. N6 1a déu vao cia trinh bién
dich C.

B tién xir ly C

Tir md ngudn, budce dau tién 1a chuyén nd qua bd tién xtr 1y ciia C. Bo tién xtr 1y nay s& xem xét
nhiing cdu 1énh bit diu bang dau #. Nhiing cAu 1énh nay goi 1a cac chi thi tién bién dich
(directives). Diéu nay s& duogc giai thich sau. Chi thi tién bién dich thuong duoc dit noi bit dau
chuong trinh mac du n6 co thé duogc dat bt ¢t noi nao khac. Chi thi tién bién dich 1a nhiing tén
ngén gon dugc gan cho mot tap ma 1énh.

M3 ngudén mé rong C

Bo tién xtr Iy cua C khai trién cac chi thi tién bién dich va dua ra két qua. Day goi 13 mi ngudn C
md rong, sau d6 n6 dugc chuyén cho trinh bién dich C.

Trinh bién dich C (Compiler)

Trinh bién dich C dich mi ngudn mé rong thanh ngén ngir may dé méy tinh hiéu duoc.

Néu chuong trinh qué 16n no ¢co thé duoc chia thanh nhiing tap tin riéng bict va mdi tap tin c6 thé
duogc bién dich riéng r&. Diéu nay gitp ich khi ma mot tap tin bi thay doi, toan chuong trinh khong
phai bién dich lai.

B4 lién két (Linker)

M3 ddi tuong cung véi nhitng thi tuc hd trg trong thu vién chuan va nhirg ham duoc dich riéng
1é khac két noi lai bai B0 lién két dé cho ra ma co thé thuc thi duoc.
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» B§ nap (Loader)
Ma thyce thi dugc thi hanh boi bo nap cua hé théng.

Tién trinh trén dugc mo ta qua luu dd 1.2 sau :

#includefile Sourcefile
Tap tin thém vao Chuang trinh goc

- - ¥ Other User-

Library File Compiler generated
Thu vién Trinh bién dich Object File

Cac tap tin thuc
\ 4 thi khac cta ngudi
Object File diina

Tap tin d6i tugng

\ 4

Linker
BO lién két

\ 4

Executable File
Tap tin thuc thi

Hinh 1.2: Bién dich va thwc thi mdt chwong trinh

1.5 Céc budec 1ap trinh giai quyét vin dé

Chung ta thuong gap phai nhiing bai toan. De giai quyét nhimg bai toan d6, ching ta can hiéu ching
trudce roi sau d6 méi hoach dinh cac budc can lam .

Gia su chung ta muon di tir phong hoc dén quan an tu phuc vu & tang ham. Dé thyc hién viéc nay
chung ta cAn hiéu n6 rdi tim ra cac bwde giai quyét trudc khi thuc thi cac bude do:

BUOC 1 : Roi phong

BUGC 2 : Bén cau thang

BUOC 3 : Xudng ting ham

BUOC 4 : Pi tiép dén quén an ty phuc vu

Thu tuc trén liét ké tap hop cac bude thue hién duoc xac dinh rd rang cho viée giai quyét van dé. Mot
tap hop cac budc nhu vay goi 1a gidi thuat (Algorithm hay goi van tat 1a algo ).

Mot giai thuat (con goi la thudt toan) co thé dugc dinh nghia nhu 1a mot thu tuc, cong thirc hay cach
gidi quyét van dé. N6 gdm mdt tap hop cac budce giup dat duoc 101 giai.

Qua phan trén, chung ta thay 1o rang dé giai quyét duoc mot bai toan, trude tién ta phai hiéu bai toan
do, ké dén ching ta can tap hop tit ca nhimng thong tin lién quan t&i n. Budce ké s& 1a xu 1y nhimmg
mAu thong tin d6. Cudi cung, chiing ta cho ra 10 giai cua bai toan do.
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Giai thudt chung ta ¢ la mot tép hop cac budce duge liét ké dudi dang ngdn ngir don gian. Rét co thé
rang cac budce trén do hai nguoi khac nhau viét van tuong ty nhau nhung ngén ngir dung dién ta cac
budc c6 thé khac nhau. Do d6, can thiét c6 nhitng phuong phap chudn muc cho viée viét giai thuat dé
moi ngudi dé dang hiéu n6. Chinh vi vay , giai thuat dugc viét bang cach dung hai phuong phap chuan
1a ma gia (pseudo code) va luu d6 (flowchart).

Ca hai phuong phap nay déu ding dé xac dinh mét tap hop cac budc can dugce thi hanh dé co duoc 10
giai. Lién hé t6i van dé di dén quén an ty phuc vu trén, chung ta da vach ra mot ké hoach (thuat toan)
dé dén dich. Tuy nhién, dé dén noi, chung ta phai can thi hanh nhiing budc nay that sy. Tuong tw, mi
gid va luu dd chi dwa ra nhitng budc can lam. Lap trinh vién phai viét ma cho viéc thuc thi nhiing
budc nay qua viéc dung mét ngoén ngit nao do.

Chi tiét vé vé mi gia va luu dd dugc trinh bay dudi day.

1.5.1 Ma gii (pseudo code)

Nh¢ ring ma gia khong phai la mé that. Ma gia su dung mot tép hop nhiing tur twong ty nhu ma thét
nhung né khéng thé duoc bién dich va thyc thi nhu ma that.

Chung ta hiy xem xét ma gia qua vi dy sau.Vi du nay sé& hién thi cau 'Hello World!".
Vidu 1:

BEG N
DI SPLAY 'Hello World!"’
END

Qua vi du trén, mdi doan mé gia phai bat diu voi tir BEGIN hoic START, va két thuc voi tir END hay
STOP. Bé hién thi gia tri nao do, tir DISPLAY hoidc WRITE dugc dung. Khi gia tri dugc hién thi 1a
mdt gia tri hang (khong doi), trong truong hop nay 1a (Hello World), né dugc dit bén trong dau nhéy.
Tuong tu, dé nhan mot gia tri cia nguoi dung, ttr INPUT hay READ dugc dung.

De hiéu diéu nay rd hon, chung ta xem xét vi du 2, & vi du nay ta s€ nhép hai sO va may s& hién thi
tong cua hai sb.

Vidu 2:

BEG N

I NPUT A, B

DI SPLAY A + B
END

Trong doan ma gia nay, nguoi dung nhap vao hai gié tri, hai gia tri nady duogc luu trong bd nhd va co
thé duoc truy xuét nhu la A va B theo thr ty. Nhimng vi tri duoc dét tén nhu vay trong bo nh¢ goi la
bién. Chi tiét Ve bién s& duoc giai thich trong phin sau cua chuong nay. Budc ké tiép trong doan ma
gia s& hién thi tong ctia hai gia tri trong bién A va B.

Tuy nhién, cling doan mi trén, ta c6 thé bd sung dé luu téng cua hai bién trong mot bién thir ba roi
hién thi gia tri bién nay nhu trong vi du 3 sau day.

Vidu 3:

BEG N
I NPUT A, B
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C=A+8B
DI SPLAY C
END

Mot tap hop nhiing chi thi hay cac bude trong ma gia thi duoc goi chung la mot cau trac. Co ba loai
cAu tric : tudn ty, chon lya va l3p lai. Trong doan mi gia ta Vlet & trén,chung ta ding ciu tric tuan tu.
Ching dugc goi nhu vy vi nhiing chi thi duge thi hanh tuln tu, cai ndy sau cai khac va bét dau tur
diém dau tién. Hai loai cau trac con lai s& duoc d& cap trong nhiing chuong sau.

1.5.2  Luwu dd (Flowcharts)

Mot Iuu d6 1a mot hinh anh minh hoa cho giai thuat. N6 vé ra biéu d6 ciia ludng chi thi hay nhiing
hoat dong trong mot ti€n trinh. Moi hoat dong nhu vay duoc biéu dién qua nhiing ky hiéu.

Dé hiéu diéu nay rd hon, ching ta xem luu d0 trong hinh 1.3 dung hién thi thong diép truyén thdng

‘Hello World!”.

DISPLAY ‘Hello World!"

sTtoP

Hinh 1.3: Luu db

Luu d6 gidng v6i doan mi gia 13 cung bat dau voi tir BEGIN hodc START, va két thuc voi tir END
hay STOP. Tuong tu, tir khoa DISPLAY duoc ding dé hién thi gia tri nao d6 dén nguoi dung. Tuy
nhién, & ddy, moi tir khoa thi nim trong nhiing ky hiéu. Nhiing ky hiéu khac nhau mang mot y nghia
tuong ung dugc trinh bay ¢ bang trong Hinh 1.4.

Biéu Twong M5 Ta
Rat dan hay ket thic
chwong trinh
I IMhitng bwéc tinh toan
m C'ar lénh xuit hay
nhip
“‘Cﬁ* Quybt dink va v& nhank
@ B ndi hai phén trong
: ong u nii
' chu trinh (ddu néi)
H Déng chay

Hinh 1.4: Ky hi¢u trong luu do

Nhitng khai niém co ban cta ngdén ngir C 9
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Ta hiy xét luu d6 cho vi du 3 nhu ¢ Hinh 1.5 dudi day.

o »| KY hi¢u bit dau: Dung 6 déy dé bat
dau luu db
NFUT £ B Ky hi¢u xuat/nhip: Dung & diy dé
nhap haiso A, B
. Ky hi¢u xir Iy: Dung ¢ ddy dé cfng
hai so0

DISPLAY Ky hiéu Xu;l}/nhap:? Dflng o dﬁy dé
hién thi tong C
Stap »| K hi¢u két thiic: Ding & day két thic
lru do

Hinh 1.5: Luu d6 cdng hai sb

v

¥

v

Tai budc ma gia tri ctia hai bién duoc cong va gan cho bién thir ba thi xem nhu 1a mot xur Iy va duogc
trinh bay bang mdt hinh chir nhét.

Luu dd ma ching ta xét & dy 1a don gian. Thong thudng, luu dd trai rong trén nhidu trang gidy. Trong
truong hop nhu thé, biéu tuong bd ndi duoc ding dé chi diém ndi cta hai phan trong mot chwong trinh
nam ¢ hai trang ké tiép nhau. Vong tron chi sy ndi két va phai chira ky tu hodc s nhu ¢ hinh 1.6. Nhu
thé, chung ta co thé tao lién két giva hai luu dd chwa hoan chinh.

l

Hinh 1.6: B ndi

Boi vi luu d6 duoc sir dung dé viét chuong trinh, ching can dugc trinh bay sao cho moi 1ap trinh vién
hiéu ching d& dang. Néu c6 ba lap trinh vién dung ba ngon ngi 1ap trinh khac nhau dé viét ma, bai
toan ho can giai quyét phai nhu nhau. Trong trudng hop nay, mi gia dwa cho 1ap trinh vién c6 thé
gidng nhau mic du ngdn ngit 14p trinh ho dung va tit nhién 1a ¢ phap c6 thé khac nhau. Nhung két
qué cudi ciing 1a mot. Do d6, can thiét phai hiéu rd bai toan va ma gia phai dugc viét can than. Ching
ta ciing két luan rang ma gia doc 1ap voi ngdn ngit 1ap trinh.

Vai diém can thiét khac phai chii ¥ khi v& mot luu d6 :
= Luc déu chi tap trung vao khia canh logic cua bai toan va v& cac ludng xtr 1y chinh cta luu dd
= Mot luu d6 phai c6 duy nhit mot diém bét dau (START) va mot diém két thuc (STOP).
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= Khéng cin thlet phai mo ta timg budc cua chuong trinh trong luu dd ma chi can cac budc chinh va
¢6 ¥ nghia can thiét.

Chung ta tuan theo nhiing cAu truc tuan tu, ma trong d6 ludng thuc thi chuong trinh di qua tit ca cac
chi thi bat dau tir chi thi dAu tién. Ching ta c6 thé bit gip cac diéu kién trong chwong trinh, dya trén
cac diéu kién nay hudng thyc thi cia chwong trinh ¢6 thé r& nhanh. Nhiing c4u trac cho viéc ré& nhanh
nhu 12 cAu tric chon lua, cAu truc diéu kién hay r& nhanh. Nhiing cAu trac nay dugc dé cap chi tiét sau
day:

> Céu tric IF (Néu)
Céu trtc chon lya co ban 1a cau trac “IF’. Dé hiéu ciu tric nay ching ta hdy xem xét vi du trong
d6 khach hang dugc giam gia néu mua trén 100 dong. Mbi lan khach hang tra tién, mot doan ma

chuong trinh s& klem tra xem luong tién tra c6 qua 100 ddng khong?. Néu dung thé thi s& giam gia
10% ciia tong so tién tra, nguoc lai thi khong giam gid.

Diéu nay duoc minh hoa so lwoc qua ma gia nhu sau:

|F khdach hang mua trén 100 thi giam gia 10%
Céu trac dung & déy 1a cau 1énh IF.
Hinh thirc chung cho cdu 1énh IF (ciu tric IF) nhu sau:

\F Diéu kién

Cac cau lénh — Phan than cia cau tric |F

END IF
Mot ciu trac ‘IF’ bat dau 1a IF theo sau 1a didu kién. Néu diéu kién 1a ding (thoa diéu kién) thi
quyén diéu khién s& duoc chuyén dén cac ciu lénh trong phan than dé thyc thi. Néu diéu kién sai

(khong thoa diéu kién), nhimg cau [énh & phan thén khong dugc thyc thi va chuong trinh nhay dén
cau 1énh sau END IF (cham dut cau trac IF). Cau trac IF phai dugc két thuc bang END IF.

Chung ta xem vi du 4 cho cu trac IF.
Vi du 4:

Yéu cu: Kiém xem mot s6 1a chin hay khong va hién thi thong diép bao néu ding 1a sé chén,
ta xu ly nhu sau :

BEGIN
INPUT num
r=numMOQOD 2
IF r=0
Display “Number is even”
END IF
END

DBoan ma trén nhap mot s tir nguoi dung, thue hién toan tr MOD (l4y phan du) va kiém tra xem
phan du c6 bang 0 hay khong. Néu bang 0 hién thi thong dip, ngugc lai thoat ra.

Luu d6 cho doan m3 gia trén thé hién qua hinh 1.7.
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START

INPUT num |
r=num MOD 2 I

<
8‘
o

/DISPLAY "Numberis Even"'

STOP

L.ﬁr

Hinh 1.7 : Kiém tra s6 chin
Cu phép cta 1énh IF trong C nhu sau:

if (Piéu kién)

{
}

Céu truc IF...ELSE

Cau lénh

Trong vi du 4, s& hay hon néu ta cho ra thong diép bao rang sé d6 khong 1a s6 chin tuc 1a sb 1é
thay vi chi thoat ra. B¢ lam dicu nay ta c6 the thém cau 1é€nh IF khac dé kiém tra xem truong hop
s0 d6 khong chia hét cho 2. Ta xem vi du 5.

Example 5:

BEGIN
INPUT num
r=numMQOD 2
IFr=0
DISPLAY “Even number”
END IF

IFr<>0
DISPLAY “Odd number”
END IF
END

Ngon ngir lap trinh cung cap cho ching ta ciu tric | F...EL SE. Dung ciu tric nay s& hi¢u qua va
t6t hon dé giai quyét van dé. Cau trac | F ...EL SE gitip 14p trinh vién chi lam mot phép so sanh va
sau d6 thue thi cac budce tiy theo két qua ciia phép so sanh 13 True (dung) hay False (sai).

CAu trac chung cua cau 1énh IF.. . ELSE nhu sau:

|F Dieu kién

12
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Cau lénh 1
ELSE

Cau lénh 2
END IF

Ci phap cua ciu truc if.. .else trong C nhu sau:

if(Piéu kién)
{

Caéu lénh 1
}
else
{

Céu lénh 2
}

Néu diéu kién théa (True), cau Iénh 1 dugc thuc thi. Nguoc lai, cau 1€nh 2 dugc thuc thi. Khong
bao gid ca hai duoc thyc thi cung luc. Vi vay, doan ma téi uu hon cho vi du tim s6 chan dugc viét
ra nhu vi du 6.

Vi du 6:

BEGIN
INPUT num
r=numMOQOD 2
IFr=0
DISPLAY “Even Number”
ELSE
DISPLAY “Odd Number”
END IF
END

Luu do cho doan ma gia trén thé hién qua Hinh 1.8.

Nhiing khai niém co ban cua ngén nglt C 13
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INPUT num

r=num MOD 2
Yes I No

~"

/DISPLAY "Numberis Even"' /DISPLAY "Number is Odd"l

r=0
oo )
Hinh 1.8: S6 chiin hay s 1¢

> Pa diéu kién sir dung AND/OR

CAu trtc IF...ELSE lam gidm do phuec tap, gia ting tinh hitu hi¢u. 0 mot muc d nao do, nd cling
nang cao tinh d& doc ctia ma. Céc thi du IF chiing ta da dé cap dén thoi diém nay thi kha don gian.
Chung chi ¢6 mét diéu kién trong IF dé danh gia. Thinh thoang ching ta phai kiém tra cho hon
mot diéu kién, thi du: D& xem xét nha cung cip c6 dat MVS (nha cung cdp quan trong nhit)
khong?, mot cong ty s& kiém tra xem nha cung cip d6 di co 1am viée v6i cong ty it nhit 10 nim
khong? va da c6 tong doanh thu it nhat 5,000,000 khong?. Hai diéu kién thoa man thi nha cung
cép duoc xem nhu la mot MVS. Do d6 toan tir AND co thé duoc dung trong cau 1énh ‘IF’ nhu
trong vi du 7 sau:

Vidu 7:

BEG N
I NPUT year sWt hUs
| NPUT bi zDone
| F yearsWthUs >= 10 AND bi zDone >=5000000
DI SPLAY “Cl assified as an WS’

ELSE
DI SPLAY “Alittle nore effort required!”
END | F
END

Vi du 7 ciing kha don gian, vi n6 chi c¢6 2 diéu kién. O tinh hudng thyc té, ching ta c6 thé ¢6 nhiéu
diéu kién can dugc ki€m tra. Nhung chung ta c¢6 thé dé dang dung toan tt AND d¢€ noi nhitng dicu
kién lai giong nhu ta da [am & trén.

Bay gi0, gia sir cong ty trong vi du trén doi quy dinh, ho quyét dinh dua ra diéu kién dé dang hon.
Nhu 1a : Hodc lam viéc véi cong ty trén 10 nam hodc c¢6 doanh s6 (gia tri thwong mai,giao dich)
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tir 5,000,000 tr& 1én. Vi vAy, ta thay thé toan tir AND bang toén tir OR. Nh¢ rdng toén tir OR cho
ra gia tri True (dGng) néu chi can mot dicu kién la True.

> CAu tric IF 16ng nhau

Mot cach khac dé thyc hién vi du 7 1a stir dung cAu trac IF 16ng nhau. Céu tric IF léng nhau 1a cau
Iénh IF nay nam trong trong cau Iénh IF khac. Ching ta vié€t lai vi du 7 sir dung cau truc IF 16ng
nhau & vi du 8 nhu sau:

Vidu 8:

BEGA N
I NPUT year sWt hUs
| NPUT bi zDone
| F yearsWthUs >= 10
| F bi zDone >=5000000
DI SPLAY “C assified as an WS’

ELSE
DI SPLAY “Alittle nore effort required!”
END | F
ELSE
DI SPLAY “Alittle nore effort required!”
END | F
END

Poan ma trén thuc hién cung nhiém vu nhung khong ¢6 ‘AND’. Tuy nhién, chung ta ¢c6 mét 1énh
IF (kiém tra xem bizDone 16n hon hodc bang 5,000,000 hay khong?) bén trong 1énh IF khac (kiém
tra xem yearsWithUs 16n hon hodc bang 10 hay khong?). Cau 1énh IF diu tién kiém tra diéu kién
thoi gian nha cung cip lam viée v6i cong ty c6 16n hon 10 ndm hay khong. Néu dudi 10 nim (két
qua tra vé 1a False), n6 s& khong cong nhan nha cung cap 1a mot MVS; Néu thoa diéu kién no xét
cAu Iénh IF thir hai, n6 s& kiém tra téi diéu kién bizDone 16n hon hoidc bang 5,000,000 hay khong.
Néu thoa diéu kién (két qua tra vé 13 True) luc d6 nha cung cip duoc xem 1a mot MV'S, néu khong
thi mot thong diép bao rang d6 khong 1a mot MV'S.

Luu d6 cho mi gia cua vi du 8 dugc trinh bay qua hinh 1.9.
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START

INPUT yearsWithUs

INPUT bizDone
Yes

yearsWithUs >= 10

Yes No {DISPLAY "A little more effort rquired!"'

bzDone > 5000000

DISPLAY "Classified as an M\VS" DISPLAY "A little more effart required!"

Hinh 1.9: Céu I¢nh IF 16ng nhau

M3 gia trong truong hop ndy cua cdu trac IF 16ng nhau tai vi du 8 chwa hiéu qua. Cau 1énh thong
bao khong thoa dicu kién MV'S phai viét hai lan. Hon nira 1ap trinh vién phai viét thém ma nén
trinh bién dich phai xét hai diéu kién ciia 1énh IF, do d6 lang phi thoi gian. Nguoc lai, néu ding
toan tir AND chi xét t6i didu kién cta cau 1énh IF mot 1an. Diéu nay khong c6 nghia 1a cu trac IF
16ng nhau néi chung 1a khong hiéu qua. N6 tuy theo tinh hudng cu thé ma ta ding nd. C6 khi dung
toan tir AND hi¢u qua hon, c¢6 khi ding cau trac IF 16ng nhau hiéu qua hon. Ching ta s& xét mot
vi du ma dung ciu tric IF 16ng nhau hiéu qua hon duing toan tir AND.

Mot cong ty dinh phan lwong co ban cho cong nhan dya trén tiéu chuan nhu trong bang 1.1.

Grade Experience Salary
E 2 2000
E 3 3000
M 2 3000
M 3 4000

Bang 1.1: Lwong co ban

Vi vay, néu mot cong nhan duoc xép loai 1a E va c6 hai nim kinh nghiém thi lwvong 1a 2000, néu
ba nam kinh nghiém thi lvong 1a 3000.

Ma gia dung toan tir AND cho van dé trén nhu vi du 9:
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Vidu9:
BEG N
| NPUT grade
I NPUT exp
| F grade ="E" AND exp =2
sal ary=2000
ELSE
| F grade = “E” AND exp=3
sal ar y=3000
END | F
END | F
| F grade ="M AND exp =2
sal ary=3000
ELSE
| F grade = “M AND exp=3
sal ar y=4000
END | F
END | F

END

Cau lénh IF dau tién kiém tra xép loai va kinh nghiém cua cong nhan. Néu xép loai 1a E va kinh
nghiém la 2 nam thi luong l1a 2000, ngoai ra néu xép loai E, nhung c6 3 ndm kinh nghiém thi
lwong 1a 3000.

Néu ca 2 diéu kién khong thoa thi cau 1€nh IF tha hai ciing tuong ty sé kiém diéu kién xép loai va
kinh nghiém cho cong nhan dé phan dinh luong.

Gia str xép loai cia mot cong nhan 13 E va c¢6 hai ndm kinh nghiém. Luong ngudi d6 s& duoc tinh
theo ménh dé IF dAu tién. Phan con lai cua cau 1énh IF thtr nhit duoc bo qua. Tuy nhién, didu kién
tai ménh dé IF tht hai s& duoc xét va tit nhién la khong thoa, do do no kiém tra ménh dé ELSE
ctia ciu 1énh IF thir 2 va két qua ciing 13 False. Dy qua la nhiing budc thira ma chuong trinh di
xét qua. Trong vi duy, ta chi c¢6 hai cau I¢nh IF béi vi ta chi xét c¢6 hai loai 1a E va M. Néu co
khoang 15 loai thi s& t6n thoi gian va tai nguyén mdy tinh cho viéc tinh toan thira mic du lwong da
xac dinh tai cau 1énh IF d4u tién. Pay dut khoat khong phai 1a ma ngudn hiéu qua.

Bay gid chung ta xét mé gia dung céu trac IF 1dng nhau di dugc sira ddi trong vi du 10.
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Vidu 10:

BEG N
| NPUT grade
I NPUT exp
| F grade="FE"
| F exp=2
salary = 2000
ELSE
| F exp=3
sal ar y=3000
END | F
END | F
ELSE
| F grade="M
| F exp=2
Sal ar y=3000
ELSE
| F exp=3
Sal ar y=4000
END | F
END | F
END | F
END | F
END

Poan ma trén nhin kho doc. Tuy nhién, n6é dem lai hi¢u sut cao hon. Chung ta xét cung vi du nhu
trén. Néu cong nhan dwoc xép loai 14 E va kinh nghiém 1a 2 ndm thi lvong duoc tinh 1a 2000 ngay
trong budc dau ciia cau 1énh IF. Sau d6, chuong trinh sé& thoat ra vi khong can thuc thi thém bét cir
lénh ELSE nao. Do d6, khong c6 su lang phi va doan ma nay mang lai hiéu suat cho chuong trinh
va chuong trinh chay nhanh hon.

Vong lap

Mot chuong trinh may tinh 1a mét tap cac cau l1€nh s€ duoc thuc hién tudn tu. NO ¢6 thé lap lai mot
s0 budc voi so lan 1dp xac dinh theo yéu cau ctia bai todn hodc dén khi mot s6 di€u kién nhat dinh
duoc thoa.

Chéng han, ta mubn viét chwong trinh hién thi tén cua ta 5 1in. Ta xét ma gia dué6i day.
Vidu 11:

BEG N
DI SPLAY “ Scooby”
DI SPLAY “ Scooby”
DI SPLAY “ Scooby”
DI SPLAY “ Scooby”
DI SPLAY “ Scooby”
END

Néu dé hién thi tén ta 1000 lan, néu ta viét DISPLAY “Scooby” 1000 lan thi rat ton cong sirc. Ta
c6 thé tinh gian van d€ bang cach viét cau 1énh DISPLAY chi mot lan, sau d6 dét n6 trong céu trac
vong lap, va chi thi may tinh thyc hién ldp 1000 lan cho cau 1é€nh trén.

18
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Ta xem mi gia clia cdu triic vong ldp trong vi du 12 nhu sau:
Vidu 12:

Do | oop 1000 tines
DI SPLAY “ Scooby”
End | oop

Nhing c4u 1énh nam giita Do loop va End loop (trong vi du trén 1a 1énh DISPLAY) duoc thyc thi
1000 1an. Nhitng cau 1énh nay cung véi cac 1énh do loop va end loop dugc goi 1a céu tric vong
lap. Cu tric vong lap gitp 1ap trinh vién phat trién thanh nhiing chuong trinh 16n trong d6 c6 thé
yéu cau thyc thi hang ngan cau Iénh. Do loop...end loop 1a mot dang thirc tong quat cia vong lap.

Vi du sau 1a cach viét khac nhung ciing dung céu tric vong lap.
Vidu 13:

BEGA N
cnt =0
WHI LE (cnt < 1000)
DO
DI SPLAY “ Scooby”
cnt =cnt +1
END DO
END

Luu d6 cho mi gia trong vi du 13 dugc v& trong Hinh 1.10.

START

cnt=0

—_—

e X

No

DISPLAY "Scooby" ’

cnt=cnt+1

v

STOP ’

Hinh 1.10: CAu tric vong lip

Chu ¥ ring Hinh 1.10 khong c6 ky hi¢u dac biét nao dé biéu dién cho vong lap. Chung ta dung ky hi¢u
phén nhanh d€ kiém tra dicu kién va quan ly hudng di ciia cua chuong trinh bang cac dong chay
(flow_lines).
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Tém tit bai hoc

vV VYV Vv VYV V

Phan mém 1 mot tap hop cac chuong trinh.

Mot chuong trinh 1a mot tap hop céc chi thi (1€nh).

Nhirng doan mé 1énh 13 co sé cho bét ky mot chwong trinh C nao.
Ngoén ngit C c6 32 tir khoa.

Céc budc can thiét dé giai quyét mot bai toan 1a nghién ciru chi tiét bai toan d6, thu thap thong tin
thich hop, xir ly thong tin va di dén ket qua.

Mot giai thuét 1a mot danh sach rat gon va logic cac bude dé giai quyét van dé. Giai thuat duoc
viet bang ma gia hoac luu do.

Ma gia 1a su trinh bay ctia gidi thuat trong ngdn ngilt tuong ty nhu ma that
Mot luu dd 14 sy trinh bay dudi dang biéu d6 cuia mot giai thuat.

Luu d6 c6 thé chia nho thanh nhiéu phan va dau noéi dung cho vi¢c noi chiing lai tai noi ching bi
chia cat.

Mot chuong trinh c6 thé gap mot diéu kién dua theo d6 viéc thuc thi co thé dugc phan theo cac
nhanh r€ khac nhau. Cau trac [€nh nhu vay goi la cau trac chon lya, diéu kién hay cau tric ré
nhanh.

Cau trtc chon co ban 1a cau tric “IF”.

Céu trac |F ...EL SE giup lap trinh vién chi lam so sanh don va sau do thuc thi cac budc tuy theo
két qua ctia phép so sdnh 1a True (dung) hay False (sai).

CAu truc IF 16ng nhau 14 cau 1énh IF ndy ndm trong cau 1énh IF khac.
Thong thuong ta can lip lai mot s6 budce véi s6 lan ldp xac dinh theo yéu cau ciia bai todn hodc

dén khi mot sb diéu kién nhat dinh dugc thoa. Nhiing ciu tric gitp lam viéc nay goi la ciu tric
vong 1ap.
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Kiém tra tién dd hoc tap

1. Cchophép cuia ma va dir li¢u.

2. Mot 1a mot sy trinh bay dang biéu d minh hoa tinh tudn tu ctia nhiing hoat dong
dugc thyuc thi nham dat dugc mot 161 giai.

3. Luu dd giup chiing ta xem xét lai va g& réi chuong trinh mét cach dé dang. (True/ False)
4. Mot luu d6 c6 thé co tuy ¥ s6 diém bét dau va sb diém két thuc. (True/ False)
5. Mot co ban 1a viée thyc thi tudn ti nhitng cdu 1énh dén khi mot diéu kién cu thé nao do la

dang (True) hay sai (False).
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Bai tap tw lam

1. Viét mot doan ma gid va v& mot luu do dé nhap mét gia tri 1a do °C (Celsius) va chuyén n6 sang
d6 °F (Fahrenheit). [Huéng dan: C/5 = (F-32)/9]

2. Viét mot doan ma gia va vé mot luu dd dé nhap diém cua mot sinh vién cho cac mén : Vit ly, Hoa
hoc, va Sinh hoc. Sau d6 hién thi diém trung binh va tong ctia nhiing di€m nay.
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Bai 2 Bién va Kiéu dir liéu

Muc tiéu:
Két thiic bai hoc nay, ban cé thé:

> Hiéu va st dung dugc bién (variables)

» Phan biét sy khac nhau giira bién va hﬁng (constants)

> Nam viing va st dung céc kiéu dir liéu khac nhau trong chuong trinh C
>

Hiéu va str dung cac toan tir so hoc.
Gioi thiéu

Bét ctr chuong trinh tmg dung nao can xir 1y dir lidu ciing can ¢ noi dé luu trir tam thoi dir liéu Ay.
Noi ma dit liéu duogc luu trir goi 1a bd nhé. Nhitng vi tri khac nhau trong bd nhé cod thé duoc xac dinh
boi cac dia chi duy nhét. Nhitng ngdn ngit 14p trinh trude ddy yéu cu lap trinh vién quan Iy mdi vi tri
0 nh¢ thong qua dia chi, cing nhu gié tri luu trong n6. Céc 1ép trinh vién dung nhiing dia chi nay aé
truy cap hodc thay d6i ndi dung cua cac 6 nhd. Khi ngdn ngir 14p trinh phat trién, viéc truy cép hay
thay doi gia tri 6 nhd da duoc don gian hod nho sy ra doi ctia khai ni¢m bién .

2.1 Bién (variable)

Mot chuong trinh tmg dung c6 thé quan 1y nhiéu loai dit liéu. Trong truong hop nay, chuong trinh phai
chi dinh b nhé cho mdi don vi dir liéu. Khi chi dinh bo nhd, ¢6 hai diém can luu ¥ nhu sau :

1. Bao nhiéu bg nhé sé dugc gan
2. Moi don vi dir liéu duoc luu trir & dau trong bd nhd.

Trudc day, cac 1ap trinh vién phai viét chuong trinh theo ngdn ngit may gém cac ma 1 va 0. Néu mudn
luu trlt mét gia tri tam thoi, vi tri chinh xac noi ma dit liéu duoc luu trit trong bd nhd may tinh phai

duoc chi dinh. Vi tri nay 1a mdt con s6 cu thé, goi la dia chi bg nhé.

Céc ngon ngir 1ap trinh hién dai cho phép chung ta sir dung céac tén tuong trung goi la bién (variable),
chi dén mot viung bd nhé noi ma céc gia tri cy thé duoc luu trir.

Kiéu dit liéu quyét dinh téng s6 bd nhé duoc chi dinh. Nhimg tén duoc gan cho bién giup chung ta sir
dung lai dit liéu khi can dén.

Chuing ta da quen véi cach st dung cac ky tu dai dién trong mdt cong thirc. Vi dy, dién tich hinh chi
nhat duoc tinh boi :

Dién tich = A = chiéu dai x chiéu rong =L x B
Céch tinh 13i suat don gian dugc cho nhu sau:

Tién 13i = I =S4 tién ban diu x Thoi gian x Ty 16/100=P x T x R /100

Cackytw A,L,B, P, T, R la cac bién va 1a cac ky tu viét tat dai dién cho cac gia tri khac nhau.
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Xem vi du sau day :

Tinh téng diém cho 5 sinh vién va hién thi két qua. Viéc tinh téng duogc thyuc hién theo hudng dan sau.
Hién thi gid tri tong cia 24, 56, 72, 36 va 82

Khi gia tri téng du:qclhién thi, gia tri nay khong con dugc luu trong by nh¢ may tinh. Gia su, néu
ching ta muodn tinh di€m trung binh, thi gia tri tong dé phai dugc tinh mdt lan nita.

Tt hon 1a chung ta s& luu két qua vao bd nhé may tinh, va sé& 14y lai n6 khi can dén.

sum= 24+ 56+ 72+ 36+ 82

O day, sum 1a bién duoc dung dé chira tong cua 5 sd. Khi can tinh diém trung binh, c6 thé thuc hién
nhu sau:
Avg=sum/5

Trong C, tt ca bién can phai dugc khai bao trudce khi ding chung.
Chung ta hiy xét vi du nhap hai s6 va hién thi tong ctia chung trong vi du 1.
Vidu 1:

BEGIN
DISPLAY ‘Enter 2 numbers
INPUT A, B
C=A+B
DISPLAY C
END

A, B va C trong doan ma trén 1a cac bién. Tén bién gitip ching ta tranh phai nhd dia chi cua vi tri bo
nh¢. Khi doan mi duoc viét va thuc thi, hé diéu hanh dam nhiém viéc cap khéng gian nhé con tréng
cho nhiing bién nay. Hé diéu hanh anh xa mot tén bién dén mot vi tri xac dinh trong b nhé (6 nho).
Va dé tham chiéu t&i mot gia tri riéng biét trong bd nhd, ching ta chi can chi ra tén cua bién. Trong vi
du trén, gi tri caa hai bién dugc nhap tir nguoi dung va ching dugce luu trit noi nao do trong bd nhd.
Nhimg vi tri nay co thé dugc truy cap thong qua cac tén bién A va B. Trong budc ké tlep, gia tri cua
hai bién dugc cong va két qua duge luu trong bién thir 3 12 bién C. Cubi ciing, gia tri bién C duoc hién
thi.

Trong khi mot vai ngdn ngir 1ap trinh cho phép hé diéu hanh x6a ndi dung trong 6 nhé va cap phat bo
nhé nay dé dung lai thi nhitng ngoén ngit khac nhu C yéu ciu l4p trinh vién x6a ving nhd khéng sir
dung théng qua mi chwong trinh. Trong ca hai trudng hop, hé didu hanh déu lo viéc cip phat va thu
héi 6 nhé.

Hé diéu hanh hoat dong nhu mot giao dién gitra cac 6 nhé va lap trinh vién. Lap trinh vién khéng can
lru tAm vé vi tri 6 nhé ma dé cho hé didu hanh dam nhiém. Vay viéc diéu khién b nhé (vi tri ma dir

lidu thich hop lwu trit) s& do hé diéu hanh dam trach, chtr khong phai lap trinh vién.

2.2 Hing (constant)

Trong trudng hop ta dung bién, gia tri duoc luu s& thay d6i. Mot bién ton tai tir lac khai bao dén khi
thoat khoi pham vi dung nd. Nhiing cau 1énh trong pham vi khoi ma nay cé thé truy cép gia tri cua

2 Lap trinh co ban C



bién, va thdm chi c6 thé thay d6i gia tri cua bién. Trong thuc té, doi khi cin st dung mot vai khoan
muc ma gia tri cia chung khong bao gio bi thay doi.

Mot h?ing la mot gia tri khong bao gi¢ bi thay doi. Vi du, 51a mot hé“mg, mé gia tri toan hoc ludn 1a 5
va khong thé bi thay d6i bai bat cir ai. Tuong tu, ‘Black’ 1a mét hang, né bi€u thi cho mau den. Khi d6,
5 duogc goi 1a hang so (numeric constant), ‘Black’ dugc goi 1a hang chuoi (string constant).

2.3 Dinh danh (Identifier)

Tén cta cac bién (variables), cac ham (functions), cic nhén (labels) va cac dbi twong khac nhau do
nguoi dung dinh nghia goi 14 dinh danh. Nhitng dinh danh nay c6 thé chira mot hay nhiéu ky tw. Ky tu
dau tién cta dinh danh phai 12 mot chit cai hay mot ddu gach duéi (). Céac ky tu tiép theo c6 thé 1a
cac chit cai, cac con sb hay dau gach dudi.

Arena, s_count, marks40, va class_one l1a nhitng dinh danh dang. Céc vi du vé cac dinh danh sai la
lsttest, ohlgod, va start... end.

Céc dinh danh c6 thé c6 chiéu dai tuy y, nhung s6 ky tu trong mdt bién dugc nhan dién boi trinh bién
dich thi thay d6i theo trinh bién dich. Vi dy, néu moét trinh bién dich nhan dién 31 con s6 c6 y nghia

dau tién cho mot tén dinh danh thi cic ciu sau s& hién thi cung mot két qua:

Day 1a bién testing.... testing
Day la bicn testing.... testing ... testing

Cac dinh danh trong C c6 phan biét chit hoa va chir thudong, cu thé, arena thi khic ARENA.

2.3.1  Céic nguyén tic cho viéc chi dat tén

Céc quy tic dat tén bién khac nhau tuy ngén ngit 1ap trinh. Tuy nhién, vai quy wéc chuin duoc tuan
theo nhu :

> Tén bién phai bat ddu bang mot ky tu chir céi.

> Cac ky tu theo sau ky tu ddu bang mot chudi cac chit cai hodc con sb va ciing ¢ thé bao gdbm ky
tu dac biét nhu dau gach dudi.

> Tranh dung ky tu O tai nhitng vi tri ma ¢ thé gay 1am 1an véi s6 khong (0) va twong tu chit cai
(chit thuong cta chit hoa L) c6 the 1am lan véi so 1.

> Tén riéng nén tranh dit tén cho bién.

> Theo tiéu chuan C cac chit cai thuong va hoa thi xem nhu khac nhau vi dy. bién ADD, add va Add
la khac nhau.

> Viéc phan biét chit hoa va chit thuong khic nhau tuy theo ngdn ngir lap trinh. Do d6, tot nhat nén
dat tén cho bién theo cach thirc chuan.

> Tén mét bién nén c6 ¥ nghia, goi ta va mod ta rd kiéu dir liéu cua nd. Vi dy, néu tim téng cua hai sb
thi tén bien luu trir tong nén dat 1a sum (tong). Neéu dat tén la s hay abl12 thi khong hay lam.
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2.3.2 Tw khoa (Keywords)

T4t ca cac ngdn ngit danh mot sd tir nhit dinh cho muc dich riéng. Nhirng tir ndy c¢6 mot y nghia déc
biét trong ngir canh cua ting ngdn ngit, va duge xem la “tir khoa”. Khi dét tén cho cac bién, ching ta
can bao dam rang khong dung bat cir tir khéa nao 1am tén bién.

Tén kiéu dit lidu tat ca dugc coi la tir khéa.

Do vdy, dit tén cho mot bién 1a int s& phat sinh mét 16i, nhung dat tén cho bién 1a integer thi khong.
Vai ngdn ngir lap trinh yéu cau 1ap trinh vién chi ra tén cta cac bién ciing nhu kiéu dir liéu ciia n6
truge khi dung bién do6 that sy. Budc nay dugc goi la khai bao bién. Ta s& noi rd bude nay trong phan
tiép theo khi thao luéan vé cac kiéu dit liéu. Diéu quan trong cin nhd bay gi0 la budce nay giup hé didu

hanh that sy cdp phat mot khoang khong gian ving nhé cho bién trudc khi bat dau sir dung né.

2.4 Cac kiéu dir liéu (Data types)

Céc loai dir liéu khac nhau dugc luu trit trong bién 1a :
> S6 (Numbers)

e Céc sb nguyén.
Vidu : 10 hay 178993455.
e Cacsb thue.
Vidu: 15.22 hay 15463452.25.
e Céc sb duong.
e Cacsbam.

> Tén.
Vidu : John.

» Giatri luan ly.
Vidu:Y hay N.

Khi dit liéu duoc luvu trit trong cac bién c6 kiéu dit li¢u khac nhau, n6é yéu cAu dung luong bd nhd s€
khéc nhau.

Dung luong bd nhé dugce chi dinh cho mét bién tuy thude vao kiéu dir liéu cua no.

DE chi dinh b nhé cho mét don vi dit lidu, ching ta phai khai bao mot bién véi mot kiéu dit ligu cu
the.

Khai bao mét bién cé nghia 1a mot vung nh¢ nao d6 da dugce gan cho bién Vung bd nh¢ d6 sau nay s€
dugc tham chiéu thong qua tén cia bién. Dung lugng bo nh¢ dugce cip cho bién bsi hé diéu hanh phu
thudc vao kiéu dir liéu duogc luu trit trong bién. Vi vay, mot kiéu dit 1iéu s& md ta loai dir liéu phu hop
v6i bién.
Dang thtrc chung cho viéc khai bao mét bién:

Kiéu dir liéu (Tén bién)

Kiéu dit liéu thudng duoc dung trong cac cong cu lap trinh c6 thé dugc phan chia thanh:

1 Kiéu di li¢u so - luu trir gia tri so.
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2 Kiéu dir liéu ky ty — luu trir thong tin mo ta

Nhing kiéu dir liéu nay c6 thé c6 tén khac nhau trong cac ngdn ngir 1ap trinh khac nhau. Vi dy, mot
kiéu dir liéu s duoc goi trong C 1a int trong khi d0 tai Visual Basic duoc goi 1a integer. Tuong tu,
mét kiéu dix lidu ky tu duoc dit tén la char trong C trong khi do6 trong Visual Basic n6 dugc dat tén la
string. Trong bét cir trudng hop nao, cac dir liéu duoc luu trit ludn gidng nhau. Piém khac duy nhét 1a
céc bién duoc dung trong mot cong cu phai duoc khai béo theo tén cua kiéu dir lidu duoc ho tro boi
chinh cong cu dé.

C ¢6 5 kiéu dit liéu co ban. Tat ca nhitng kiéu dir liéu khac dwa vao mot trong s6 nhimng kiéu nay. 5
kiéu dir liéu d6 la:

> int 1a mot s6 nguyén, vé co ban n6 biéu thi kich ¢& ty nhién ctia cac s6 nguyén (integers).

» float vadouble dugc dung cho cac s6 ¢6 dau chdm dong. Kiéu float (s6 thuc) chiém 4 byte va c6
the ¢6 t61 6 con s6 phan sau du thip phan, trong khi double chiém 8 bytes va c6 thé ¢ téi 10 con
s6 phan thap phan.

> char chiém 1 byte va c6 kha ning luu mot ky tu don (char acter).

> void dugc ding dién hinh dé khai bao mot ham khong tra vé gia tri. Diéu nay s& dugc néi 16 hon
trong phan ham.

Dung lugng nhé va pham vi gia tri cia nhitng kiéu nay thay d6i theo mdi loai bo xur ly va viéc cai dat
cac trinh bién dich C khac nhau.

Luu y: Cac con s6 ddu chdm dong dugc dung dé biéu thi cac gia tri can c6 d6 chinh xac ¢ phan thap
phan.

> Kiéu dir li¢u int

La kiéu dit liéu luu trir dir liéu s6 va 1a mot trong nhing kiéu dir liéu co ban trong bét clr ngdn ngit
1ap trinh nao. N6 bao gdm mét chudi ctia mot hay nhiéu con sb.

Thi du trong C, dé luu trir mot gia tri $6 nguyén trong mot bién tén 1a ‘num’, ta khai bao nhu sau:
int num

Bién num khong thé luu trit bét cir kiéu dit liéu ndo nhu “Alan” hay “abc”. Kiéu dir ligu s6 nay cho

phép cac s0 nguyén trong pham vi -32768 t6i 32767 dugc luu trir. HE dicu hanh cap phat 16 bit (2

byte) cho mét bien da dugc khai bao kicu int. Vi duy: 12322, 0, -232.

Néu chiing ta gan gia tri 12322 cho num thi bién nay 13 bién kiéu sé nguyén va 12322 1a hing sd
nguyeén.

> Kiéu dir liéu sb thuc (float)

Mot bién c6 kiéu dit liéu s6 thuc duge ding dé luu trit céc gia tri chira phan thap phan. Trinh bién
dich phan biét cc kiu dit lidu float vaint.

Diém khac nhau chinh cta chung la kiéu dir liéu int chi bao gdm céc sé nguyén, trong khi kiéu dit
liéu float c6 thé luu gilr thém ca cac phan so.

Vi dy, trong C, dé luu trir mot gia tri float trong mot bién tén goi la ‘num’, vi¢c khai bao s€ nhu
Sau -

float num
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Bi@;n da khai béq 13 kiéu dir liéu float c6 thé luu gia tri thap phan c6 do chinh xac t61 6 con $6.
Bién nay dugc cap phat 32 bit (4 byte) cua bo nhé. Vi du: 23.05, 56.5, 32.

Néu chung ta gan gia tri 23.5 cho num, thi bién num 1a bién s thyc va 23.5 1a mot héng ) thuec.
Kiéu dir liéu double

Kiéu dir liéu double duoc dung khi gié tri duoc luu trir vuot qua gidi han vé dung luong cua kiéu
dir liéu float. Bién cé kiéu dit liéu l1a double c6 thé luu trir nhiéu hon khoang hai 1an s6 cac chir s6

cua kiéu float.

Sb céc chir s6 chinh xac ma kiéu dit lidu float hodc double c6 thé luu trit tiy thude vao hé didu
hanh cy thé cia may tinh.

Céc con s6 dugc luu trir trong kiéu dit liéu float hay double dugc xem nhu nhau trong hé thdng
tinh toan. Tuy nhién, sit dung ki€u dit liéu float tiét ki€ém bd nhd mdt nira so véi ki€u dir liéu

double.

Kiéu dir liéu double cho phép d6 chinh xéac cao hon (t6i 10 con s6). Mot bién khai bao kiéu dir
liéu double chiém 64 bit (8 byte) trong bd nhd.

Thi du trong C, d& lwu trit mot gia trj double cho mdt bién tén ‘num’, khai bao s& nhu sau:
doubl e num
Néu ching ta gan gia tri 23.34232324 cho num, thi bién num 1a bién kiéu double va 23.34232324
la mét hang ki€u double.
Kiéu dir liéu char
Kiéu dit liéu char dugc dung dé luu trir mot ky tu don.

Mot kiu dir ligu char c6 thé luu mdt ki tw don dugc bao dong trong hai dau nhay don (**). Thi du
kiéu dit liéu char nhu: ‘a’, ‘m’, $” “%’.

Ta c6 thé luu trir nhiing chir s6 nhu nhing ky tur bang cach bao chung bén trong cip dau ~nhay don.
Khoéng nén nham 1an ching véi nhimng gia tri s6. Vi dy, ‘17, 5” va ‘9” s& khong dugc nham lan véi
nhimg s6 1, 5 va 9.

Xem xét nhiing cau 1énh ctia ma C duéi day:

char gender;
gender="M;

Hang dau tién khai bao bién gender cia kiéu dir liéu char. Hang tht hai luu gitr mot gia tri khoi
tao cho nd 1a ‘M’. Bién gender 1a mot bién ky ty va ‘M’ 1a mot hang ky tu. Bién nay dugc cap
phat 8 bit (1 byte) trong bd nhd.

Kiéu dir liéu void

C c6 mét kiéu dir liéu ddc biét goi 1a void. Kiéu dir liéu nay chi cho trinh bién dich C biét rang
khong c6 dir li€u cia bat cir ki€u nao. Trong C, cac ham so thuong tra vé dir ligu thuoc mot kicu
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nao do. Tuy nhién, khi mot ham khéng c6 gi dé tra vé, kiéu dit liéu void dugc sir dung dé chi ra
diéu nay.

2.4.1 Nhirng kiéu dir liéu co ban va din xuit

Bén kiéu dit liéu (char, int, float va double) ma chiing ta da thao luan & trén dugc sir dung cho viée
trinh bay dit liéu thuc sy trong bd nhé clia may tinh. Nhing kicu dit liéu nay c6 thé dugc sira doi sao
cho phu hop véi nhiing tinh huéng khac nhau mét cach chinh xac. Két qua, chung ta c6 duogce cac kiéu
dir liéu dan xudt tir nhitng kiéu co ban nay.

Mot bo tir (modifier) duoc st dung dé thay ddi kiéu dit liéu co ban nham phu hop v6i cac tinh hubng
da dang. Ngoai trir kiéu void, tat ca cac kiéu dir liéu khac c¢6 thé cho phép nhimng bd tir dung trude
ching. B tir duge sir dung véi C la signed, unsigned, long va short. Tat ca chiing c6 thé dugc ap
dung cho dit lidu kiéu ky tir va kiéu sé nguyén. Bé tir long ciing c6 thé dugc ap dung cho double.

M6t vai b tir nhu :

1. unsigned
2. long
3. short

Dé khai bao mot bién kiéu din xuit, chung ta cin dat truéc khai bao bién thong thuong mot trong
nhitng tu khoa cta bo tir. Mot giai thich chi tiét vé cac bo tir nay va cach thuc sir dung ching dugc
trinh bay bén dudi.

> Cac kiéu c6 du (signed) va khong dAu(unsigned)

Khi khai bao mét sb nguyén, mic dinh d6 1a mot s6 nguyén c6 diu. Tinh quan trong nhét cua viée
dung signed la dé bo sung cho kiéu dir liéu char, vi char 1a kiéu khong dau theo mac dinh.

Kiéu unsigned chi rd raing mot bién chi c6 thé c6 gia tri dwong. B tir niy co thé dugc sir dung véi
kicu dit liéu int va kicu dit liéu float. Kiéu unsigned c6 thé dp dung cho kicu dit li¢u float trong
vai truong hop nhung di€u nay giam bat tinh kha chuyén (portability) cia ma 1énh.

Véi viée thém tir unsigned vao trude kiéu dir lidu int, mién gia tri cho nhiing sé duong c6 thé
dugc tang 1én gap doi.

Ta xem nhing cu 1énh ctia ma C cung cap & bén dudi, né khai bio mét bién theo kiéu unsigned
int va khai tao bién nay c6 gia tri 23123.

unsi gned int varNum
var Num = 23123;

Chuy rang khong gian cap phat cho kiéu bién nay van giir nguyén. Nghia 13, bién varNum dugc
cap phat 2 byte nhu khi n6 dung kiéu int. Tuy nhién, nhiing gia tri ma mot kiéu unsgned int h trg
s€ nam trong khoang tir 0 dén 65535, thay vi 1a -32768 t6i 32767 ma kiéu int hd trg. Theo mic
dinh, int 1a mot kiéu di liéu c6 dau.

> Céc Kiéu long va short

Chung duoc sir dung khi mot sb nguyén c6 chidu dai ngin hon hodc dai hon chidu dai binh
thuong. Mot bd tir short dwoc ap dung cho kiéu dir liéu khi chiu dai yéu cau ngin hon chiéu dai
sd nguyén binh thudng va mot bd tir long duge dung khi chiéu dai yéu cau dai hon chiéu dai sé
nguyén binh thuong.
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Bo tir short duge sir dung véi kiéu dir liéu int. N6 stra doi kiéu dir lidu int theo hudng chiém it vi
tri bo nhd hon. Boi vay, trong khi mot bién kiéu int chiém giit 16 bit (2 byte) thi mot bién kiéu
short int (hodc chi 1a short), chiém giit 8 bit (1 byte) va cho phép nhitng sé c6 trong pham vi tir -
128 téi 127.

B tir long duogce sir dung turong (mg mot mién gia tri rong hon. N6 ¢6 thé duge sir dung véi int
cling nhu vdi kiéu dir liéu double. Khi dugc st dung véi kiéu dir liéu int, bién chdp nhan nhimng
gié tri sO trong khoang tir -2,147,483,648 dén 2,147,483,647 va chiém giir 32 bit ( 4 byte). Tuong
tu, kiéu long double cua mot bién chiém giir 128 bit (16 byte).

Mot bién long int dugc khai bao nhu sau:

long int varNum

N6 ciing ¢ thé duge khai bao don gian nhu long varNum. Mot sb long integer c¢6 thé duoc khai
bao nhur long int hay chi la long. Tuong tu, ta c6 short int hay short.

Béang dudi day trinh bay pham vi gia tri cho cac kiéu dir lidéu khac nhau va s bit n6 chiém giir dyua

theo tiéu chuin ANSIL.
Kiéu Dung lwong xap xi (don vi 12 bit) | Pham vi
char 8 -128 t61 127
unsigned 8 0 téi 255
signed char 8 -128 téi 127
int 16 -32,768 t61 32,767
unsigned int 16 0 to1 65,535
signed int 16 Giong nhu kiéu int
short int 16 -128 t6i 127
unsigned shortint | 16 0 téi 65, 535
signed short int 16 Giong nhu kiéu short int
long int 32 -2,147,483,648 t6i 2,147,483,647
signed long int 32 Gidng nhu kiéu long int
unsigned long int 32 0t614,294,967,295
float 32 6 con s0 thap phan
double 64 10 con s6 thép phan
long double 128 10 con s6 thép phan

Table 2.1: Cac kiéu dir liéu va pham vi

Thi du sau trinh bay cach khai bao nhiing kiéu dir li¢u trén.

Vidu 2:

mai n()

{
char abc; / *abc of type character */
int xyz; [*xyz of type integer */
float length; /*length of type float */
doubl e area; /* area of type double */
long liteyrs; /*liteyrs of type long int */
short arm /*arm of type short integer*/

}

Chung ta xem lai vi du cong hai sé va hién thi tong & chuong trudc. Mi gia nhu sau :

8
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Vidu 3:

BEG N
I NPUT A, B
C=A+8B
DI SPLAY C
END

Trong vi du nay, cac gia tri cho hai bién A va B duoc nhép. Cac gia tri dugc cong va téng duoc luu
cho bién C bang cach dung cau 1énh C = A + B. Trong cu 1énh ndy, A va B 1a nhiing bién va ky hiéu
+ goi 14 toan tir. Chiing ta s& noi vé toan tir s6 hoc ciia C & phin sau day. Tuy nhién, c6 nhiing loai
toan tir khac trong C s& dugc ban t6i & phan ké tiép.

2.5 Céc toan tir s6 hoc (Arithmetic Operators)

Nhiing toan ti ) hoc duoc st dung dé thuc hién nhitng thao tic mang tinh ) hoc. Chung dugc chia

thanh hai 16p : Toan tir s hoc mot ngdi (Unary) va toan tir sé hoc hai ngoi (binary).

Béng 2.2 liét ké nhing toan tir s6 hoc va chirc ning ctia ching.

Cic toan tir mot ngdi

Chire ning

Cic toan tir hai ng6i

Chire niing

- Liy dbi sb + Cong

++ Tang moét gia tri - Tru

-- Giam mdt gia tri * Nhan
% Lay phan du
/ Chia
A Lay s6 mi

» Cac toan tir hai ngoi

Trong C, cac toan tir hai ngdi c6 chirc ning gidng nhu trong cac ngdn ngir khac. Nhiing toan tir
nhu +, -, * va/co thé duoc ap dung cho hau hét kiéu dir liéu co s?m trong C. Khi toan tr / duoc ap
dung cho mot s6 nguyén hodc ky tu, bit ky phan du nao s& dugc cit bo. Vi du, 5/2 s& béng 2 trong
phép chia s6 nguyén. Toan tir % s& cho ra két qua 1a s6 du cta phép chia sb nguyén. Vi du: 5%?2

Biang 2.2: Cic toan tir s hoc va chirc ning

s& c6 két qua 13 1. Tuy nhién, % khong thé duoc sir dung voi nhing kiéu c6 diu chdm dong.

Chung ta hay xem xét mgt vi du cua toan tir sO mil.

N2

O day 9 1a co s6 va 2 1a s6 mil.

SO bén trai cia ‘“*’ 1a co s6 va s6 bén phai “*’ 1a s6 mdi.

Két qua ciia 9°2 1a 9%9 = 81.

Thém vi du khac:
573

Co nghia la:

Bién va Kiéu dit liéu
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5*5*5

Dodé: 573=5*5*5=125.

Ghi chu: Nhimng ngdn ngit 1ap trinh nhu Basic, hd tro toan tir mii. Tuy nhién, ANSI C khong hd tro ky
hiéu ” cho phep tinh Ity thira. Ta ¢6 thé dung cach khac tinh ldy thura trong C la dung ham pow() da
dugc dinh nghia trong math.h. Ci phap cua n6 thé hién qua vi du sau:

#ihclude<nath.h>
voi d mai n(voi d)

{
/* the follow ng function will calculate x to the power y. */
Z = powm(Xx, Y);
}
Vi du sau trinh bay tat ca toan tir hai ngdi duoc dung trong C. Cha y rang ta chwa noi vé ham
printf() va getchar(). Chung ta s€ ban trong nhiing phan sau.
Vi du 4:
#i ncl ude<st di 0. h>
mai n()
{
int x,vy;
X = 5;
y = 2
printf("The integers are % & %d\n", X, y);
printf("The addition gives %\ n", x +vy);
printf("The subtraction gives %\ n", x - vy);
printf("The multiplication gives %\ n", x * vy);
printf("The division gives %\n", x [/ vy);
printf("The nodul us gives %\n", x %vy);
getchar () ;
}
Két qua la:
The integers are 5 & 2
The addition gives 7
The subtraction gives 3
The multiplication gives: 10
The divi sion gives D2
The nodul us gi ves 1
» Cac toan tir mot ngdi (unary)
Céc toan tir mdt ngoi 1a toan tir trir mot ngoi °-’, toan tr tdng ‘++’ va toan tir gidm --’
Toan ti trir mot ngoi
10 Lap trinh co ban C




Ky hiéu gidng nhu phép trir hai ngdi. Lay dbi sé dé chi ra hay thay dbi ddu dai sé cia mot gia

tri. Vi du:
a=-75;
b=-g

Két qua cua viée gan trén 1a a duoc gan gia tri -75 va b dugc gan cho gia tri 75 (-(- 75)). Dau
trir duoc str dung nhur thé goi 1a toan tir mdt ngoéi vi n6 chi c6 mot toan hang.

No6i mot cach chinh xéc, khong c6 toan tir mét ngdi + trong C. Vi vay, mot 1énh gan nhu.
invid pls = +50;

khi mainvid_pls 1a mot bién’sc”') nguyén 1a khong hop 1¢ trong chuan ctia C. Tuy nhién, nhiéu
trinh bién dich khong phan d6i cach dung nhu vay.

Céc toan tir Tang va Gidm
C bao chura hai toan tir hitu ich ma ta khong tim thdy dugc trong nhiing ngdn ngit may tinh
khac. Chung la ++ va--. Toan tir ++ thém vao toan hang cua né mot don vi, trong khi toan tir -

- giam di toan hang cia n6 mot don vi.

Cu thé:
X = Xx+1;

co thé duoc viét la:

c6 thé duoc viét la:
X--3
Ca hai toan tir nay c6 thé dung trude hodc sau toan hang, chang han:
X =X + 1;
c6 thé dugc viét lai 1
X++ hay ++Xx;
Va ciing tuong tu cho toan tur --.
Su khac nhau gifrq viéc xu ly trude hay sau trong toan tir mot ngoi that sy c6 ich khi né duoc
dung trong mot biéu thirc. Khi toan tir ding trudc toan hqng, C thuc hién viéc tang hodc giam
gia tri trudc khi sir dung gia tri cia toan hang. Pay 1a tién xt ly (pre-fixing). Néu toan tir di

sau toan hang, thi gia tri ciia toan hang duoc st dung trudc khi tdng hodc giam gia tri cia no.
Pay la hau xu ly (post-fixing). Xem xét vi du sau :

O Tgo
1]

10;
3;
a * b++;

Bién va Kiéu dit liéu 11
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Trong biéu thirc trén, gia tri hién thoi cia b duoc sir dung cho tinh toan va sau d6 gia tri ciia b
s€ tang sau. Tuc 13, ¢ dugc gan 50 va sau d6 gia tri cia b dugc tang 1€n thanh 6.

Tuy nhién, néu biéu thirc trén la:
C = a* ++b;

thi gia tri cua ¢ s€ 1a 60, va b sé 1a 6 boi vi b dugce tang 1 trudc khi thyc hién phép nhan véi a,
sau do gia tri dugc gan vao c.

Trong trudng hop ma tic dong cua viéc ting hay giam 1a riéng 1é thi toan tir c6 thé dung trude
hodc sau toan hang déu dugc.

Hau hét trinh bién dich C sinh ma rat nhanh va hi¢u qua do6i véi viéc tang va giam gia tri. Ma
nay s€ tot hon so vdi khi ta dung toan tir gan. Vi vay, céc toan tu ting va giam nén duogc dung
bat ctr khi nao co the.

12
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Tém tit bai hoc

>

Thong thudng, khi chwong trinh tmg dung can xir 1y dit liéu, nd can c6 noi nao d6 dé luu trit tam
thoi dir li€u nay. Noi ma dir liéu dugc luu trir goi 1a bo nhd.

Cac ngdn ngit 1ap trinh hién dai ngay nay cho phép chung ta sir dung cac tén tugng trung goi la
bien (variable), dung d¢ chi dén mdt vung trong bd nhd noi ma cac gia tri cu thé dugc luu trir.

Khéng c6 gidi han vé s6 vi tri bd nhé ma mét chwong trinh c6 thé ding.
Mot hiang (constant) 1a mot gia tri khong bao gio bi thay doi.

Tén ciia cac bién (variable), cac ham (function), cac nhén (label) va cac dbi tugng khac nhau do
nguoi dung dinh nghia goi la dinh danh.

T4t ca ngodn ngit danh mot sé tir nhit dinh cho muc dich riéng. Nhiing tir ndy duoc goi 1a 1a “tur
khoa” (keywords).

Céac kiéu dit liéu chinh cua C l1a character, integer, float, double va void.

Mot bd tur dgqc su dung dé thay ddi kiéu dit liéu co ban sao cho phu hop voi nhiéu tinh huéng da
dang. Cac b6 tir duge str dung trong C la signed, unsigned, long vashort.

C hd trg hai loai toan tir s6 hoc: mot ngdi va hai ngi.

To4n tir ting ‘++° va toan tir giam ‘--> 14 nhiing toan tir mot ngdi. N6 chi hoat dong trén bién kiéu
sO.

Toén tir hai ngdi s6 hoc 1a +, -, *, /, %, no chi tic dong 1én nhitng hing sd, bién hay biéu thirc.

Toén tir phan du %’ chi 4p dung trén cic s6 nguyén va cho két qua 1a phan du cta phép chia sé
nguyén.

Bién va Kiéu dit liéu 13
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Kiém tra tién dd hoc tap

1 C c6 phén biét chir thuong va hoa. (True/ False)

2 S6 10 1a mot

3 Ky tu dau cua dinh danh c6 thé 1a mot sb. (True/ False)
4 Dung kiéu s& tiét kiém bo nhd do né chiém chi nira khong gian nhd so véi
5 Kiéu dir liéu dugc dung dé chi cho trinh bién dich C biét rang khong c6 gia tri nao

duoc tra vé.

6 va 1 hai nhém toén tir sb hoc.
A. Bitwise & va | B. Mot ng6i va hai ngdi
C. Luan ly AND D. Khong cau tra 101 ndo ca

7 Cactoan tt mot ngdéi so hocla  va

A.++va-- B. % va”
C. va$ D. Khéng cau tra 1oi nao ca
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Bai tap tuw lam

1. Chon tuong tng cho cft A va B:

Cot A Cot B
8
10.34 Tén dinh danh sai
ABC Hang s6 nguyén
abc Hing ky tu
23 Double
12112134.86868686886 S6 chdm dong
_Al Tén dinh danh dung
$abc
A’

Huwéng dén : Nhiéu muc trén cot A co thé tuong ung téi mot muc don tai cot B.
2. Tinh gia tri ciia cac bién sau mdi cau 1énh dudi day:

a inta=4M

b. inta=23.34

c. a=10
b=a+at+

d a=-5
b=-a

Bién va Kiéu dit liéu



Bai 3 Bién, Toan tir va Kiéu dir liéu

Muc tiéu:

Két thiic bai hoc nay, ban cé thé:

> St dung bién, kiéu di liéu va biéu thirc s6 hoc.
Phin I — Trong théi gian 1 gio 30 phut diu:

3.1 Bién

Nhu chiing ta d biét, Bién 1a tén dat cho vi tri bo nhé may tinh, co thé dung dé luu trir cc gia
tri khac nhau tai nhitng thoi diém khac nhau. Trong chuong nay, chi yéu ching ta s€ hoc cach
tao va sur dung bién.

3.1.1 Tao bién

Tao bién bao gdm viéc tao kiéu dir lidu va tén hop 1y cho bién, vi du:
int currentVal;
Trong vi du trén, tén bién 14 “currentVal” c6 kiéu dit liéu 13 s6 nguyén (integer).

3.2  Kiéu dir liéu

Kiéu dit liéu dinh nghia loai gia tri ma s& duoc luu trong mot bién nao do, vi du:
int currentVal;
Trong vi du trén “int” chi rang bién currentVal s& luu gié tri kiéu s6 nguyén (integer).

33 Biéu thirc s6 hoc

__%

Mot bi€u thire s6 hoc trong C bao gom mot tén bi€én ndm phia bén trai cia dau , tén bién
hodc hang nam bén phai dau “=". Bién va hang nam bén phai cta dau “=" dugc ndi vdi nhau
boi nhitng toan tir s6 hoc nhu +, -, *, va /. Thi dy,

delta = alpha * beta / gamma + 3.2 * 2 / 5;

Bay gi¢ chung ta xét mot chwong trinh tinh tién 13i don gian nhu sau

Vidu 1:

1. Goi trinh soan thio dé nhap nhirng ciu lIénh cho chwong trinh C.
2. Tao ra mot tap tin moi.
3. Nhap vao doan ma sau:

#i ncl ude <stdi o. h>

voi d main()
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{
int principal, period,
float rate, si;
princi pal = 1000;
period = 3;
rate = 8. 5;
si = principal * period * rate / 100;
printf(“9%”, si);
}

bé théy Kkét qua & dau ra, thuc hién tiép cac budc sau:

4. Luu tap tin v6i tén myprograml.C.
5. Bién dich tap tin myprograml.C.

6. Thuc thi chwong trinh myprograml.C.

7. Tré vé trinh soan thao.

Mau két xuét cho chuong trinh trén nhu hinh sau:

o DryUkilsy TCL TCYE
255 . ARAR00

Hinh 3.1: Két qua ciia myprogramI.C

Vi du 2:

1. Tao mét tap tin mai.

2. GOvaoma sau:
#i ncl ude <stdio. h>
zoid mai n()

int a, b, c, sum

printf(“\nEnter any three nunbers: ”);
scanf (“%d %l %", &, &b, &c);

sum=a + b + c;

42
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5.

6.

printf(“\'n Sum= %", sum;
}

Luu tap tin v6i tén myprogramll.C.
Bién dich tap tin myprogramlI.C.
Thue thi chwong trinh myprogramlII.C.

Troé ve trinh soan thao.

Mau két qua ¢ dau ra cia chuong trinh trén nhu hinh sau:

& Dy Ukils, TCY TC4BINY TC.EXE

Enter any three numbers: 11 12 13
Sum = 36_

Hinh 3.2: Két qué cia myprogramlI.C
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Phan II - Trong thoi gian 30 phit ké tiép:

1. Viét mot chuong trinh nhap vao mot s va tinh binh phuong cia sb do.
Huwéng din: Thuc hién theo cac budc sau:
a  Nhéap vao mot $6.
b. Nhan sé d6 véi chinh né va hién thi két qua do.
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Bai tap tuw lam

1. Viét chuong trinh tinh dién tich va chu vi cia mot vong tron.

2. Viét chuong trinh nhap luvong va tudi ciia mot nguoi va hién thi cac sO vira nhap d6 ra man hinh.
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Bai 4 Toan tir va Biéu thirc

Muc tiéu:
Két thiic bai hoc nay, ban cé thé:

Hiéu dugc Toén tir gan

Hiéu dugc biéu thirc s6 hoc

Nim duoc toan tir quan hé (Relational Operators) va toan tir luan Iy (Logical Operators)
Hiéu toan tir luan Iy nhi phan (Bitwise Logical Operators) va biéu thirc (Expressions)
Hiéu khai niém ép kiéu

Hiéu d0 wu tién cda cac toan tur.

VVVVYVY

Gi6i thi¢u

C c6 mot tap cac toan tir phong phu. Toan tir 13 cong cu ding dé thao tac dir liéu. Mot toan tir 1a mot
ky hi¢u dung dé dai dién cho mét thao tac cu thé nao d6 duge thuc hién trén dit liéu. C dinh nghia bdn
loai toan tur: toan tir s6 hoc (arithmetic), quan hé (relational), luan 1y (logical), va toan tir luan 1y nhj
phan (bitwise). Bén canh d6, C con c6 mot sd toan tir dic biét.

Toan tir thao tac trén hiang hodc bién. Hing hodc bién nay duoc goi 1a toan hang (operands). Bién da
duogc de€ cap ¢ cac chuong trude. Hang la nhiing gié tri ¢6 dinh ma chuong trinh khong the thay doi.
Hang trong C co6 thé 1a bat cur kieu dit li€u co ban nao. Toan tr duwgc phén loai: toan tr mot ngdi, hai
ngoi hodc ba ngodi. Toan tir mot ngdi chi thao tac trén mot phan tr dir lidu, toan tr hai ngdi trén hai
phin tir dit liéu va ba ngdi trén ba phan tir dit liéu.

Vidu4.1:

c=a+b;

O day a, b, ¢ 1a nhiing toan hang, diu ‘=" va d4u +* 13 nhiing toan tu.

4.1  Biéu thirc (Expressions)

Mot biéu thire 1a t6 hop céc toan tur va @oém hang. Toan tur thuc hi¢n cac thao tdc nhu cong,
trur, so sanh v.v... Toan hang la nhirng bién hay nhimg gia tri ma cac phép toan dugc thuc hién
trén n6. Trong vidy a+b, “a’ va“b” 1a todn hang va “+" la toan tir. Tat ca ket hop lai la mot
bicu thtrc.

Trong qua trinh thyc thi chuong trinh, gia tri thuc sy cua bién (néu c6) s& dugce st dung clng véi cac
hang c6 mat trong bi€u thire. Viée danh gia biéu thirc duge thue hién nhd cac toan tir. Vi vy, moi biéu
thtc trong C déu c6 mét gia tri.

Cac vi du vé biéu thuc la:

2

X

3+7

2xy+5

2+6x%(4-2)

z+3%(8-2
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Vidu 4.2:

Roland nang 70 kilograms, va Mark nang k kilograms. Viét mot biéu thirc cho tong cin ning cua ho.
Tong can nang cua hai nguoi tinh bang kilograms la 70 + K.

Vidu 4.3:
Tinh gi tri biéu thirc 4 x z+ 12 v6i z= 15.

Chung ta thay thé moi z véi gid tri 15, va don gian hoa biéu thirc theo quy tic: thi hanh phép toan
trong dau ngoac trudc tién, ké dén liiy thtra, phép nhan va chia r6i phép cong va trir.

4 x 7+ 12 trd thanh

4x15+12= (phép nhan thyuc hién trudc phép cong)
60 +12=

72

Toan tir gan (Assignment Operator)

Trudce khi nghién ctru cac toan tir khéc, ta hiy xét toan tir gan (=). Day la toan tir thong dung nhit cho
moi ngdn nglt va moi ngudi déu bict. Trong C, toan tu gan co6 thé dugc dung cho bat ky bicu thirc C
hop 1€. Dang thirc chung cho toan tir gan la:

Tén bién = biéu thiic;
Gin lién tiép

Nhiéu bién c6 thé dugc gan cing mot gia tri trong mot cau 1énh don. Viéc nay thyc hién qua ct phap
gan lién ti€p. Vi du:

a=>b=c =10;

Dong mi trén gan gi tri 10 cho a, b,vac. Tuy nhién, viéc nay khong thé thuc hién luc khai bao bién.
Vidu,

int a=int b=int c= 0;
Cau 1énh trén phat sinh 15i vi sai ct phap.

Biéu thirc s6 hoc (Arithmetic Expressions)

Cac phép toan thudong duoc thuc hién theo mot thur ty cu thé (hodc riéng biét) dé cho ra gia tri cudi
cung. Thir ty nay goi la do uvu tién (s€ noi den sau).

Céc biéu thirc toan hoc trong C duoc biéu dién bang cach st dung toan tir sd hoc cing véi cac toan
hang dang so0 va ky tu. Nhitng biéu thirc nay goi 1a biéu thic s6 hoc (Arithmetic Expressions). Vi du
ve€ biéu thirc s6 hoc 1a :

a* (b+c/d)/22;
++i % 7;
5 + (c = 3+8);
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Nhu ching ta thiy & trén, toan hang c6 thé 1a héng, bién hay két hop ca hai. Hon nita, mét biéu thic co
thé 1a sy két hop ciia nhiéu biéu thirc con. Chang han, trong biéu thirc dau, ¢/d 1a mdt biéu thirc con, va
trong bi€u thic thir ba ¢ = 3+8 ciing 1a mdt bicu thirc con.

4.2 Toan tir quan hé (Relational Operators)

Toan tir quan h¢ duogc dung dé kiém tra mdi quan hé gitta hai bién, hay gitra mot bién va mot hﬁng. Viduy,
viéc xét s0 16n hon cua hai so0, a va b, dugc thuc hién thong qua dau 16n hon (>) gitta hai toan hang a
vab (a>b).

Trong C, true (dung) la bat ctr gi4 tri nao khac khong (0), va false (sai) la bat clr gia tri nao bang
khong (0). Biéu thirc dung toan tir quan hé tra vé 0 cho falseva 1l cho true. Vi du biéu thirc sau :

a == 14 ,

Biéu thirc nay kiém tra xem gié tri cua a c6 bang 14 hay khong. Gid tri cua biéu thirc s& 1a 0 (false) néu
aco6 gia tri khac 14 va 1 (true) néuno la 14.

Bang sau mo ta y nghia ctia cac toan ttr quan h¢.

Toan tir Y nghia

> 16m hon

>= 16n hon hoic bang
< nhd hon

<= nhé hon hodc bang
== bang

1= khong bang

Béang 4.1: Toan tir quan hé va y nghia

4.3 Toan tir luin Iy (Logical Operators) va biéu thic

Tosn tir luin 1y 14 cac ky hiéu dung dé két hop hay phi dinh biéu thirc c6 chira cac todn tir quan hé.
Nhirng biéu thirc ding toan tir luan 1y tra vé 0 cho false va 1 cho true.

Béang sau mo ta y nghia cua cac toan ti luan ly.

Toan tir Y nghia

&& AND: tra vé két qua 1a truekhi ca 2 toan
hang déu true

I OR : tra vé két qua 1a truekhi chi mot
trong hai todn hang déu true

NOT: Qhuyén dbi gia tri cua toan hang
duy nhat tir true thanh false va nguoc lai.

Table 4.2: Toan tir ludn ly va y nghia

Luu y: Bdt cit todn tir ludn Iy nao ¢é ky hiéu la hai ky tw thi khéng dwoc c6 khodang trdng giita hai ky
tw do, vidy : == s¢€ khong diing néu viét la = =,
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Gia sir mot chuong trinh phai thyc thi nhirmg budc nhat dinh néu diéu kién a < 10 vab == 7 duoc thoa
man. Didu kién nay dugc vict ra bang cach dung toan tir quan hé két hop voi toan tir luan 1y AND.
Toan tr AND duoc viét 1a & & . Ta s€ co6 dicu kién dé€ kiém tra nhu sau :

(a < 10) && (b ==7);
Tuong ty, toan tr OR dung dé kiém tra xem c6 mot trong sO cac Qiéu kién kiém tra la diung hay
khong. N6 ¢6 dang 1a dau (||). Cung vi du trén nhung di€u kién can kiém tra la: chi can moét trong hai
cau 1énh 1a dung thi ta c6 ma sau :

(a <10) || (b ==7);
Toan tir ludn 1y thir ba 1a NOT duoc biéu dién bang ky hiéu diu chim than ‘!’. Toan tu nay dao nguoc

gia tri luan 1y cua biéu thtrc. Vi du, dé kiém tra xem bién s ¢6 bé hon 10 hay khong, ta viét déu kién
kiém tra nhu sau:

(s < 10);
hay la

(! (s >= 10)) /* s khébng 16n hon hay bang 10 */
Ca todn tir quan hé va ludn 1y c6 quyén wu tién thdp hon todn tir s6 hoc. Vi du, 5> 4 + 3 duoc tinh
tuong duong véi 5 > (4+3), nghia 1a 4+3 s& dugc tinh trude va sau do toan tr quan hé¢ s€ duoc thuc
hién. Két qua s& 1a false, tirc 1a tra vé 0.
Cau lénh sau:

printf("o%", 5> 4 + 3);
s€ cho ra:

0

vi 5 bé hon (4 +3).

4.4 To4n tir luin 1y nhi phan (Bitwise Logical Operators) va biéu thirc

Vi du xét toan hang c6 gia tri 1a 12, toan tir luan 1y nhi phan s& coi s6 12 nay nhu 1100. Toan tir luén ly
nhi phén xem x¢ét cac toan hang dudi dang chudi bit chir khong 1a gi tri s thong thuong. Gid tri s6 co
thé thudc cac co sb: thap phan (decimal), bat phan (octal) hay thap luc phan (hexadecimal). Ri€éng toan
tir luan 1y nhi phan s& chuyén ddi toan hang ma né thao tac thanh biéu dién nhi phan twong tmg, d6 1a
day s 1 hodc 14 0.

Toén tir luan 1y nhi phan gom &, |, ~, ~, vv ... dugc tong két qua bang sau:.

Toan tir Mo ta
Blt\glse AND MBOi vi tri ctia bit tra vé két qualal néu bit tai
(x&y) vi tri twong g cua hai toan hang déu 1a 1.
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Bitwise OR MBOi vi tri ciia bit tra vé két qualal néu bit tai
(x1y) vi tri tuong Gmg ciia mét trong hai toan hang la
1

Bitwise NOT Ddo nguoc gia tri cac bit ctia toan hang (1
(=x) thanh 0 va nguoc lai).

o MB&i vi tri cuia bit tra vé két qua 1a 1 néu bit tai
Blt\ll\vme XOR vi tri tuong Gmg ciia mét trong hai toan hang la
(x7y) 1 chtr khong phai cé hai cung 1a 1.

Bing 4.3: Toan ti luian ly nhi phan

Toan tir luén 1y nhi phén xem kiéu dir lidu s6 nhur 14 s6 nhj phén 32-bit, gia tri s6 dugc doi thanh gia tri
bit dé tinh toan trudc rdi sau d6 sé tra vé két qua & dang sé ban dau. Vi du:

Biéu thirc 10 & 15 ¢6 nghia 1a (1010 & 1111) tra vé gia tri 1010 ¢ nghia 1a 10.

Biéu thirc 10 | 15 c6 nghia 13 (1010 | 1111) tra v& gia tri 1111 ¢6 nghia 1a 15.

Biéu thirc 10 ~ 15 ¢6 nghia 14 (1010 ~ 1111) tra v& gia tri 0101 c6 nghia 1a 5.

Biéu thirc ~10 c6 nghia 14 (~1010 ) tra vé& gia tri 1111.1111.1111.1111.1111.1111.1111.0101 ¢6
nghia [a -11.

4.5  Biéu thirc dang hdn hop & Chuyén ddi kiéu

Mot biéu thirc dang hdn hop 12 mot biéu thirc ma trong d6 cac toan hang cia mot toan tir thudc vé nhiéu
kiéu dit liéu khac nhau. Nhiing toan hang nay thong thuong dugc chuyén vé cung ki€u vaéi toan hang co
ki€u dir liéu 16n nhat. Bieu nay dugc goi la tang cap kiéu. Su phat trién ve ki€u dir li¢u theo thu ty sau :

char < int <long <float <double
Chuyén dbi kiéu tw dong dwogc trinh bay dudi ddy nhim xac dinh gia tri caa biéu thirc:

a  char vashort dugc chuyén thanh int vafloat dugce chuyén thanh double.

b.  Néu co mot toan hang la double, toan hang con lai s& dugc chuyén thanh double, va két qua 1a
double.

c.  Néu c6 mot toan hang 1a long, toan hang con lai s& dugc chuyén thanh IOng, va két qua 1a long.

d.  Néu c6 mot toan hang 1a unsigned, toan hang con lai s& dugc chuyén thanh unsigned va két
qua ciing l1a unsigned.

e.  Néu tat ca toan hang kiéu int, két qua la int.

Ngoai ra néu mot toan hang la long va toan hang khéc 1a unsigned va gia tri cua kiéu unsigned khéng
thé biéu dién bang kiéu long. Do vay, ca hai toan hang dugc chuyén thanh unsigned long.

Sau khi ap dung nhimg quy tac trén, mdi cap todn hang c6 cliing kicu va két qua ctia mdi phép tinh s&
cung kiéu véi hai toan hang.
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char ch;

inti;

float f;

doubled;

result = (ch/i) + (f*d) — (f+i);

Lol

int double float

double

double
Trong vi du trén, trudc tién, ch ¢é kiéu ky tw duge chuyén thanh integer vafloat f dugc chuyén thanh

double. Sau do, két qua cua ch/i dugc chuyén thanh double bai vi f*d ladouble. Két quéa cudi cing la
doublebdi vi cac toan hang luc nay deéu la double.

4.5.1 Ep Kiéu (Casts)

Thong thudng, ta nén dbi tit ca hing sb nguyén sang kiéu float néu biéu thirc bao gdm nhitng phép
tinh s6 hoc dua trén s6 thuc, néu khdng thi vai biéu thic ¢6 thé mat di gia tri that cua nd. Ta xem vi du:

int Xx,vy, z;
x = 10;
y = 100;
z = xly;

Trong truong hop niy, z s& dugc gan 0 khi phép chia dién ra va phan thap phan (0.10) s& bi cit bo.
Do d6 mét biéu thirc c6 thé duoc ép thanh mot kiéu nht dinh. Ca phap chung cua cast |&
(kiéu dit liéu) biéu thirc
Vi dy, dé dam bao ring biéu thirc a/b, véi avab la s nguyén, cho két qua 1a kiéu float, dong mé sau
duoc viet:
(float) alb;
Ep kiéu c6 thé ap dung cho cac gia tri hang, biéu thirc hay bién, vi du:
(int) 17.487;

(double) (5 * 4/ 8);
(float) (a + 7);

Trong vi du thir hai, toan tir ép kiéu khong dat muc dich ctia n6 béi vi né chi thyc thi sau khi toan biéu
thirc trong dau ngoac da dugc tinh. Biéu thirc 5* 4/ 8 cho ra gia tri 1a 2 (vi n6 c6 ki€u 1a s6 nguyén

nén da cit di phan thap phén), vi vay, gia tri két qua vé6i kiéu double ciing 1a 2.0.

Vidu:
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int i =1, | =3;
X =il j; /* x = 0.0 */
x = (float) i/(float) j; /* x = 0.33 */

4.6 Do wu tién cia toan tir (Precedence)

D6 uu tién cla toan tir thiét 18p thtr ty vu tién tinh toan khi mot biéu thirc s6 hoc can duoc ude luong.
Toém lai, d6 vu tién d€ cap dén thur ty ma C thyec thi cac toan tu. Thr ty vu tién cua toan tir s6 hoc duge
thé hién nhu bang dudi day.

Loai toan tir Toan tir Tinh két hop
Mot ngdi -, - Phai sang trai
Hai ngoi A Trai sang phai

* 1, %

+’ -

= Phai sang trai

Bang 4.4: Thit ty wu tién ciia toan tir sé hoc

Nhiing toan tir ndm cing mdt hang & bang trén c6 cling quyén wu tién. Viéc tinh toan ciia mot bicu
thirc s6 hoc s€ dugce thuc hién tir trai sang phai cho cac toan tir cung d6 wu tién. Toan tir *, /, va% co
cung d6 uu tién va cao hon + va- (ha ngoi).

Do wu tién cia nhing toan tir ndy c6 thé dugc thay ddi bang cach sir dung ddu ngodc don. Mot biéu
thire trong ngodc ludén ludn dugce tinh toan trudc. Mot cap dau ngoac don nay coé thé dugc bao trong
cap khac. Day la su 1ong nhau cia nhiing dau ngoédc don. Trong truong hop do, viée tinh toan trudc
tién duoc thuc hién tai cdp dau ngodc don trong cung nhat roi dén dau ngoac don bén ngoai.

Néu c6 nhiéu bd dau ngoac don thi viéc thyc thi s€ theo thir tu tur trai sang phai.

Tinh két hop cho biét cach thirc cac toan tir két hop véi cac toan hang cua ching. Vi du, ddi voi toan
tor mot ngdi: toan hang nam bén phai dugc tinh trude, trong phép chia thi toan hang bén trai dugc chia
cho toan hang bén phai. D41 véi toan tir gan thi bicu thuc bén phéi dugc tinh trude roi gan gia tri cho

bién bén trai toan tu.

Tinh két hop ciing cho biét thir tr ma theo d6 C danh gia cac toan tir trong biéu thirc c6 cing do wu
tién. Céc toan ti nhu vay c6 thé tinh toan tir trai sang phai hodc nguogc lai nhu thay trong bang 4.5.

Vidu:
a=>b = 10/2;

Gi4 tri 5 s& gan cho b xong rdi gan cho a. Vi vay thu tu vu tién s& 14 phai sang trai. Hon nita,
-8* 4 %2 - 3

duoc tinh theo trinh ty sau:

Trinh tw Thao tac Két qua

1. - 8 (phép trir mot ngdi) s6 am cua 8
2. -8* 4 -32

3. -32%2 0

4 0-3 -3
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Theo trén thi toan tuy mot ngdi (ddu - ) ¢6 quyén uu tién cao nhat dugc tinh trude tién. Gitta * va% thi
duoc tinh tur trai sang phai. Tiép dén s€ la phép trur hai ngoi.

Thit tw wu tién cia cac biéu thirc con

Nhiing biéu thirc phuc tap co thé chira nhitng biéu thirc nho hon goi 1a biéu thirc con. C khéng x&c
dinh thir tu ma céc bi€u thirc con dugc lugng gia. Mot biéu thire sau:

a*bl/c+d *c;

bao dam rang biéu thirc con a* b/c vad*c s& dugc tinh truée phép cong. Hon nita, quy téc tir trai sang
phai cho phép toan nhan va chia bao dam riang a s& dugc nhan véi b va sau d6 sé chia cho ¢. Nhung
khong c6 quy tic xac dinh hodc a*b /¢ dugc tinh trudc hay sau d*c. Tty chon nay 1a ¢ ngudi thiét ké
trinh bién dich quyét dinh. Quy tic trai sang phai hay nguoc lai chi 4p dung cho mét chudi toan tir
cung d6 uvu tién. Cu thé, nd ap dung cho phép nhan va chia trong a*b/c. Nhung n6 khong 4p dung cho
toan tir + vi da khac cip.

Boi vi khong thé xac dinh thi ty tinh toan cac biéu thic con, do vdy, ta khéng nén ding cac biéu thirc
néu gia tri biéu thirc phu thudc vao thir ty tinh toan cac biéu thirc con . Xét vi du sau:

a* b+c* b+t ;
C6 thé trinh bién dich nay tinh gia tri muc bén trai trudc va ding cliing gia tri b cho ca hai biéu thirc
con. Nhung trinh bién dich khac lai tinh gia tri muc bén phai va ting gia tri b trude khi tinh gia tri
muc bén trai.
Ta khéng nén ding todn tir ting hay gidm cho mét bién ma né xudt hién nhiéu hon mét lan trong mét

biéu thire.

Thir tw wu tién gitra nhitng toan tir so sanh (toan tir quan h¢)

Ta da thay trong phan trudc mot s6 toan tir sO hoc c6 do wu ti€n cao hon céac todn tir sO hoc khac.
Riéng vdi toan tir so sanh, khong c6 thir tu uvu tién gilta cac toan tr va chung dugc udc lugng tur tréi
sang phai.

Thir ty wu tién gitta nhirng toan tir luan ly

Bang dudi day trinh bay thr tu vu tién cho toan tr luan ly.

Thir tw Toan tir
1 NOT
2 AND
3 OR

Bing 4.5: Thir ty wu tién cho toan ti luan ly

Khi ¢6 nhiéu todn tir ludn 1y trong mét diéu kién, ching dwoc heong gid tir phdi sang trdi.

Vi du, xét diéu kién sau:

54 Lap trinh co ban C



False OR True AND NOT False AND True
biéu kién nay dugc tinh nhu sau:

1. FalseOR True AND [NO'!' False] AND True
NOT c6 d0 uvu tién cao nhat.

2. False OR True AND [True AND True] )
O day, AND la toan tir c6 d0 wu tién cao nhat va nhirng toan tir ¢6 cung wu tién dugc tinh tir phai
sang trai.

3. False OR [True AND True]

4. [FaseOR Trug]

5. True

Thi tw wu tién giira cac kiéu toan tir khac nhau

Khi mot biéu thic c6 nhiéu hon mot kiéu toan tir thi thir tu vu tién phai duoc thiét 1ap giita cc kiéu
toan tir vo1 nhau.

Bang dudi day cho biét thtr ty wu tién giita cac kiéu toan tir khac nhau.

Thi tw Kiéu toan tir
1 S6 hoc
2 So sanh (Quan h¢)
3 Luén ly

Bing 4.6. Thir tw wu tién giira cac kiéu toan tir khac nhau

Do vdy, trong mot biéu thirc go”‘m ca ba kiéu todn tir, cac todn tir s6 hoc duoc tinh trude, ké dén la todn
tr so sanh va sau do la todan tu ludgn ly. Th ty wu ti€n cua cac toan tir trong cung mot kiéu thi da duoc
noi téi & nhiing phan trudec.

Xét vi du sau:

2*3+4/2 > 3 AND 3<5 OR 10<9

Viéc thyuc hién tinh toan s€ nhu sau:

1. [2j‘3+4/2] >3 AN!D 3<50R 10<9
Pau tién toan tir s0 hoc s€ dugc tinh theo thir ty vu ti€n nhu bang 4.4.

2. [[2*3]+[4/2]] > 3 AND 3<5 OR 10<9

3. [6+2] >3 AND 3<5 OR 10<9
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7.

8.

[8 >3] AND [3<5] OR [10<9] )
K¢ dén s€ tinh tat ca nhitng toan tur so sanh c¢6 cung do uu ti€n theo quy tac tinh tir trai sang phai.

True AND True OR False i
Cuoi cung tinh toan cac toan tir ki€u luan ly. AND s€ c6 d6 uu tién cao hon OR.

[True AND True]OR False
True OR False

True

DAu ngodc don

Thir tw wu tién cta cac toan tir ¢6 thé thay d6i boi cac ddu ngodc don. Khi d6, chuong trinh s& tinh toan
cac phan dir liéu trong dau ngodc don trude.

>

>

Khi mét cdp dau ngodc don ndy dwgc bao trong cap khac, viéc tinh toan thwc hién truoc tién tai
cdp ddu ngodc don trong ciing nhat, roi dén ddu ngodc don bén ngodi.

Néu ¢é nhiéu bo déu ngodc don thi viéc thuc hién sé theo thir ty tir trdi sang phdi.

Xét vi du sau:

5+9*312-4 > 10 AND (2+2"4-8/4 > 6 OR (2<6 AND 10>11))

Cach tinh sé la:

1

5+9*372-4 > 10 AND (2+2"4-8/4 > 6 OR (True AND False))

Déu ngodc don trong ciing s& dwoc tinh trudce tit ca cac toan tir khac va ap dung quy tic co ban
trong bang 4.6 cho tinh toan bén trong cap dau ngoac nay.

5+9*3"2-4 > 10 AND (2+2"4-8/4 > 6 OR False)

5+9*3"2-4> 10 AND (2+16-8/4 > 6 OR False) .

Ké dén dau ngoac don ¢ ngoai dugc xét dén. Xem lai cac bang noi ve thir ty vu ti€n clia cac toan
tur.

5+9*3"2-4 > 10 AND (2+16-2 > 6 OR False)

5+9*3"2-4> 10 AND (18-2 > 6 OR False)

5+9*3"2-4 > 10 AND (16 > 6 OR False)

5+9*372-4 > 10 AND (True OR False)

5+9*3"2-4 > 10 AND True

5+9*9-4>10 AND True )
Ta tinh bi€u thirc bén trai trude theo cac quy tac

10. 5+81-4>10 AND True
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11. 86-4>10 AND True

12. 82>10 AND True

13. True AND True

14. True.
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Tém tit bai hoc

C dinh nghia bon loai toan tir: s6 hoc, quan h¢ (so sanh), luin Iy va luin 1y nhi phén.
TAt ca toan tir trong C duogc tinh toan theo thu tu d6 uvu tién.

Toén tir quan hé dugc ding kiém tra mbi quan hé giira hai bién hay giita mot bién va mot hing.

YV VvV V V

Toan tir luin 1y 13 nhirng ky hiéu ding dé két hop hay phu dinh nhing biéu thirc chira cac toan tir
quan hé.

> To4n tir ludn 1y nhi phan xét cic toan hang nhu 14 bit nhi phan chir khong phai 1a cac gia tri sb
thap phan.

> Phép gan (=) dugc xem nhu 1a mot toan tir c6 tinh két hop tir phai sang trai.

> Do uu tién thiét 1ap sy phan cAp cia mot tip cac toan tir so véi tap cac toan tir khac khi wdc luong
mot biéu thirc.
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Kiém tra tién dd hoc tap

1. la nhitng cong cu thao tac dir li¢u.
A. Nhirng toan ttr B. Nhiing toan hang
C. Nhirng biéu thtrc D. Khéng cau nao dung
2. Mot bao gém su Kkét hop cuta cac toan tir va céc toan hang.
A. Biéu thirc B. Ham
C. Con trd D. Khéng cau nao dung
3. thiét 1ap su phan cip ciia mot tip cac toan tir so v6i tip cac toan tir khac khi u6c luong

mot biéu thirc.

A. Nhitng toan hang B. b6 uu tién
C. Toan tir D. Khéng cau nao dung
4, 12 mot biéu thirc o cac toan hang thudc nhiéu kiéu dir liéu khac nhau.
A. Biéu thirc don B. Biéu thirc hén hop
C. Quyén uu tién D. Khéng cau nao dung

5. Mot bidu thire dugc ép thanh mét kidu nhét dinh bang cach ding .

A. Ep kiéu B. Quyén uu tién
C. Toan tir D. Khéng cau nao dung
6. dugc dung dé két hop hay phu dinh biéu thirc chira céc toan tir quan hé.
A. Nhitng toan tir luan ly B. Nhiing toan tir luan 1y nhi phan
C. Nhiing toan tur phuc D. Khong céu nao ding
7. Nhiing toan tr ludn Iy nhi phénla , |  va
A%, *and @ B.&,|~and”
C. I,L&and * D. Khong cau nao dang

8. DO uu tién cua cac toan tir c6 thé dugc thay d6i bang cach dit cac phin tir dugc yéu ciu cua biéu
thire trong

A. Dau ngogc xodn ({ }) B. Ky hi¢u mii (*)
C. Nhiing dau ngoac don (()) D. Khong cau nao dung
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Bai tap tu lam

1. Viét mot chuong trinh nhap va cong ba sd.
2. Viét mot chuong trinh tinh gia trj cta biéu thirc v6i cac gia trj sau:

z = a*b+(c/d)-e*f ;

a=10
b=7
c=15.75
d=4
e=2
f=5.6

3. Viét mot chuong trinh tinh dién tich va chu vi cua hinh chit nhat.
4. Viét mot chuong trinh tinh thé tich ciia mot hinh tru.
5. Viét mot chuong trinh tinh lwong thyc 1anh cia mot nhan vién theo cong thirc dudi day

Luong co ban : $ 12000
DA : 12% luong co ban
HRA : $150
TA : $120
Céc muc khac : $450
Thué :
PF :14% luong coban va IT: 15% luong co ban

Luong thyc 1anh = Luong co ban + DA + HRA + TA + Cac muc khac — (PF + IT)
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Bai 5 Toan tir va Biéu thirc

Muc tiéu:

Két thiic bai hoc nay, ban cé thé:

» St dung dugc cac toan tur $6 hoc, so sanh va luan ly
> Chuyén d6i cac kiéu dir liéu

» Nim dugc thtr ty vu tién gitta cac toan tur.

Céc budc trong chuong nay da dugc nghién ctru ki va giai thich chi tiét dé ching ta c6 thé hiéu 16 va
ap dung chung mdt cach hoan chinh.Ta hay theo cac budc can than.

Phan I - Trong thoi gian 1 gid 30 phit diu:
Vidu 1: ) . i o
Trong chuong nay, ta s€ viét mot chuong trinh tinh toan tién 1ai don gian (1ai thuan chua tinh tién vén

vao) khi ta vay tién.

Cong thurc dé tinh toan 1a p * n * r /100. O day ‘p’ c6 nghia 1a tién vdn, ‘n’ 1a sé ndm va ‘r’ c6 nghia
1a ti 18 14i suét.

Chuong trinh khai béo ba bién sb thyc “float” co tén la p, n var. Chi y rang, cac biép duoc khai bao
trén cung mdt dong ma thi ta dung dau phay (,) d€ phan chia ching véi nhau. Moi bién trén dugc gan
mot gia tri.

Xét dong ma sau:

printf(“\nAmount is: %", p*n*r/100);

Trong printf() & trén, ching ta da ding ‘%f” dé hién thi gia tri cia bién kiéu float (sd thuc), gi4 tri bién
ndy 1a p*n*r/100, cong thirc dung tinh 1ai don gian dugc dua vao trong printf(). D6 1a p, n va r dugc
nhan v6i nhau va két qua dugc chia cho 100. Nhu vay printf() sé hién thi 1ai don.

Goi Borland C.

5.1 Tinh lai don

1. Tao ra mot tap tin méi.

2. GO doan ma sau trong ‘Edit window’:

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>

voi d main()
{
float p, n, r;
clrscr();
p 1000;
n 2.5;
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r = 10. 5;

printf(“\'n Amount is: %", p*n*r/100);
}

3. Luu tap tin véi tén Smple.c.
4. Bién dich tip tin Smple.c.
5. Thue thi chwong trinh simple.c.

6. Tré vé trinh soan thio.

Két qua:

The Anpunt is: 262.500000

5.2 Dung toan tir s6 hoc

Trong phan niy ta s& viét mot chwong trinh ¢6 sir dung toan tir s6 hoc.

Chuong trinh nay khai bdo bdn bién s6 nguyén tén 1 a, b, ¢ va d. Gia tri s& gan cho cac bién a, b va ¢
|&

a=50,b=24,c=68

Xé dong ma sau:

d = a*b+c/ 2;

anhan voi b. ¢ chia cho 2. Két qua ciia a*b duoc cong voi thuong sd cua ¢/2. Gia tri nay s& gan cho d
qua toan tit (=). Biéu thuic dugc tinh nhu sau:

1. 50* 24=1200

2. 68/2=34

3. 1200+ 34=1234
4. d=1234

‘printf( )’ : hién thi gié tri cia bién d.
Xét biéu thuc:
d = a*(b+c+(a-c)*h);

O day ddu ngodc don trong cing c6 dd wu tién cao nhit. Do vdy, (a-c) duoc tinh trudc. Sau dé, tinh
tdi cac dau ngodc don ngoai. Két qua cua (a-c) dugc nhan cho b boi vi “*’ ¢6 d6 uu tién cao hon ‘-* va
‘+’. Biéu thuc dugc tinh nhu dudi day:

50* (24 + 68 + (50 - 68) * 24)
50* (24 + 68 + (-18) * 24)

50 * (24 + 68 + (-432))

50 * (92 - 432)

50 * (-340)

O~ WNPF
00000
I n
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6. d = -17000

Céc biéu thic khac duoc tinh tily vao cac toan tir da dugc ding. Két qua dugc hién thi boi 1énh
“printf()’.

1.Tao méi mot tap tin.
2. GO doan ma sau trong ‘Edit window’:

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>

voi d main()

{

int a,b,c,d;

clrscr();

a = 50;

b = 24;

C = 68;

d = a*b+c/ 2;

printf(“\'n The value after a*b+c/2 is: %", d);

d = a%;

printf(“\n The value after a nod b is: %", d);

d = a*b-c;

printf(“\'n The value after a*b-c is: %", d);

d = al b+c;

printf(“\n The value after a/b+c is: %", d);

d = atb*c;

printf(“\n The value after a+b*c is: %", d);

d = (a+tb)*c;

printf(“\'n The value after (atb)*c is: %", d);

d = a*(b+c+(a-c)*h);

printf(“\'n The value after a*(b+c+(a-c)*b) is: %", d);
}

3. Lwu tép tin véi tén arith.c.
4. Bién dich tap tin arith.c.
5. Thue thi chwong trinh arith.c.

6. Tré vé trinh soan thio.

Két qua xuit:

The value after a*b+c/2 is: 1234
The value after a nod b is: 2
The value after a*b-c is: 1132
The value after a/b+c is: 70

The val ue after at+b*c is: 1682
The value after (a+b)*c is: 5032
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The val ue after a*(b+c+(a-c)+b) is: -17000

5.3 Dung toan tir so sanh va luin ly

Trong phan nay ching ta s& viét mot chuwong trinh st dung toan tir so sanh va toan tir luan 1y.

Ba bién s6 nguyén tén 14 a, b va ¢ dugc khai bao trong chuong trinh nay. Céc gia tri gan cho bién nhu
sau:a=5b=6&c=7.

Xét nhitng dong ma sau:
l.a+ b >= c;

Piu tién, a+b s€ duoc tinh (toadn tu $6 hoc c6 @6 uu tién cao hon toan tir so sanh), két quala 11. Ké
den gia tri 11 duogc so sanh véi c. Két qua la 1(true) boi vi 11 > 7.

2. Xét biéu thirc khac:
a > 10 && b <5;

Tinh toan ddu tién s& 1a a> 10 va b<5, bdi vi toan tir so sanh (> <) ¢6 quyén uu tién cao hon toan tir
luan Iy AND (&&). Tinh toéan theo sau:

1. 5>10&& 65
2. FALSE && FALSE
3. FALSE tacla, 0

1. Tao mdt tap tin méi.
2. G6 doan ma sau vao ‘Edit window’:

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>

voi d main()

{
int a=5 b=86, c=17;
printf ("int a =5 b =6, ¢c=7;\n");
printf("The value of a > b is \t%\n\n", a > b);
printf("The value of b < c is \t%\n\n", b < c);
printf("The value of a + b >>c is \t%\n\n", a + b >= ¢);
printf("The value of a - b <=b - cis \t%\n\n", a-b <= b-c);
printf("The value of b-a == - cis\t%\n\n", b - a == - C);
printf("The value of a*b !=c¢c * c is \t%\n\n", a* b <c * c);
printf(“Result of a>10 && b<5 = %\ n\n*, a>10 && b<5);
printf(“Result of a > 100 || b < 50 = %\n\n", a>100 || b<50);
}

3. Lwu tap tin vo6i tén compare.c.
4. Bién dich tap tin compare.c.

5. Thue thi chuwong trinh compare.c.
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6. Tré vé trinh soan thio.

Két qua xuit:

i nt

The

The

The

The

The

The

a=5 b=6, c =7,

value of a > b is 0
value of b <c is 1
value of a + b >>c¢c is 1
value of a - b<=b-c¢c is 1
value of b - a=Db-c¢c is 0
value of a* bl!=c*c is 1

Result of a > 10 && b <5 = 0

Result of a > 100 || b <50 =1

54  Chuyén ddi kiéu dix liéu

Trong phan nay, ta s& viét mot chuong trinh dé€ hi€u rd viéc chuyén doéi ki€u dir liéu.

Trong biéu thirc dau tién, tit ca déu 1a sb nguyén ‘int’ 40 / 17 * 13/ 3 s& c6 két qua 1a 8 (40 / 17 1am
tronra2, 2* 13=26,26/ 3 lamtronra8)

Biéu thirc tht hai nhu sau:

1

2.

Dinh gié tri: 40/ 17 * 13 /3.0
40/ 17 lam tron két qua 1a 2
2*13=26

Nhung vi ¢6 s6 3.0 d3 ép kiéu phép chia cudi cing thanh sb kiéu double, vi vay 26.0 /
3.0 = 8.666667

Trong biéu thirc thi ba:

Néu ching ta di chuyén ddu chdm thap phan sang s6 13 (40 / 17 * 13.0/ 3), két qua van s& 14 8.666667

bdi vi:

40/ 171amtronla?2

S6 13.0 ép kiéu dir liéu phép nhan thanh double nhung két qua van 14 26 vi 2.0 * 13.0
=26.0

Va 26.0 ép phép chia cuéi ciing thanh kiéu double, vi vay 26.0 / 3.0 = 8.666667
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Trong bicu thirc cuoi:

néu chung ta di chuyén déu chdm thap phan sang s6 17 (40 / 17.0 * 13 / 3), két qua bay gio s& la
10.196078 boi vi:

1. 17.0 ép kidu cua phép chia dau thanh kidu double va 40.0 / 17.0 = 2.352941
2. 2.352941* 13.0 = 30.588233
3. va30.588233/3.0 = 10.196078

1. Tao mot tap tin méi.
2. G6 doan ma sau vao ‘Edit window’:

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>

voi d main()

{
clrscr();
printf(“40/17*13/3 = %", 40/17*13/3);
printf(“\n\n40/17*13/3.0 = % f”, 40/17*13/3.0);
printf(“\n\n40/17*13.0/3 = %f”, 40/17*13.0/3);
printf(“\n\n40/17.0*13/3 = %f”, 40/17.0*13/3);
}

3. Luu tép tin véi tén type.c.
4. Bién dich tap tin type.c.
5. Thue thi chwong trinh type.c.

6. Tré vé trinh soan thio.

Két qua xuit:

40/ 17*13/3 = 8

40/ 17*13/3.0 = 8. 666667
40/ 17*13.0/ 3 = 8.666667
40/ 17.0*13/3 = 10. 196078

5.5 Thir ty wu tién cda cac toan tir

Trong phan ndy ching ta s& viét mot chuong trinh dé tim hiéu thir tyr vu tién gifta cac toan tir.
Biéu thtrc sau day s& duogc tinh nhu sau:

(4-2+9/6<=3 & & (10*2/4-3>3|| (1<5 && 8>10)))
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Hay theo cac quy tic chung ta dd hoc trong chuwong “Toan tir va Biéu thirc” (Chu y rang biéu thirc
duoc in dam dudi day sé dugc tinh trudc)

(4-2%9/6<=3 & & (10*2/4-3>3|| (1<5 & & 8>10)))
(4-2+9/6<=3 && (10*2/4-3>3|| (1 & & 0)))
(4-2+9/6<=3 & & (10*2/4-3>3|| 0))
(4-2%9/6<=3 && (20/4-3>3|| 0))
(4-2*9/6<=3 && (5-3>3]| 0))
(4-2¢9/6<=3 && (2>3|| 0))
(4-2*9/6<=3 && (0|| 0))
(4-2*9/6<=3 &8& 0)

. (4-18/6<=3 && 0)

10. (4-3<=3&& 0)

11. (1<=3 && 0)

12. (1&& 0)

13.0 (False)

WCoNOOUA~MWNE

1. Tao mgt tap tin mai.
2. GO doan ma sau vao cira s0 soan thao:

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>

voi d main()

{

clrscr();
printf(“Result = %", (4-2*9/6<=3 && (10*2/4-3 > 3 |
(1 <5 & 8>10))));
}

3. Luu tép tin véi tén precede.c.
4. Bién dich tap tin precede.c.
5. Thue thi chwong trinh precede.c.

6. Tré vé trinh soan thio.

Két qua xuit:

Result =0

Toén tt va biéu thirc 67




Phan II - Trong thoi gian 30 phat ké tiép:
1. Tinh gia tri biéu thirc sau:

10*376*6+5-2AND (2*2+6/3>10R2>8)
Thuc hién nhu sau:

Gd vao biéu thic trén sir dung ciu I1énh printf(). AND dugc thay thé boi && va OR duoc thay thé boi
Il

2. Gia sirtat ca bién c6 kiéu la int. Tim gia tri cho moi bién sau:

a X=(2+3)*6;

b. x=(12+6)/2*3;

c. y=x=(2+3)/4

d y=3+2*(x=7/2);
e. x=(int) 3.8+ 3.3;

f. x=(2+3)* 105

g Xx=3/5*220;

h. x=220* 3/5;
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Bai tap tuw lam

1. Tinh gié tri dwgc gan (nam phia bén trai) cho mdi truong hop sau:

int s, m=3, n=5, r, t;

float x = 3.0, v;

t =n/m

r = n%nm

y = nlm

t = x*y-m 2;
X = x*2.0:;
s = (mn)/r;
y =--m

2. Viét mot chwong trinh nhap vao mot s6 thuc. Pon vi tinh cho sé nay 1a centimet (cm). Hiy in ra sb
tuong duong tinh bang foot (s6 thuc, ¢ 1 s6 1€ thap phan) va inch (so thuc, c6 1 0 1¢ thap phan). Do
chinh xac cua foot va inch 1a mét s6 1¢ thap phan.

Huéng dan: 2.54 centimeters = 1 inch, va 12 inches = 1 foot.

Néu gia tri nhap vao 13 333.3, két qua 1a:

333.3 centimeters twong duong 10.9 feet.

333.3 centimeters tuong duong 131.2 inches.

3. Tim gia tri cua iResult cho nhitng cau 1énh sau:

int iResult, a =10, b =8, ¢ =6, d =5, e = 2;
iResult =a - b - ¢ - d;
iResult = a - b +c¢c - d;
iResult =a +b/ c/ d;
iResult = a +b/ c * d;
iResult = a/ b * c * d;
iResult = a %b/ c * d;
iResult = a %b %c %d;
iResult = a - (b - ¢) - d;
iResult = (a - (b - c¢)) - d;
iResult = a - ((b - c) - d);
iResult = a % (b %c) * d * e;
iResult = a + (b-c¢c) *d- e;
iResult = (a+b) *c +d * e;
I Result = (a + b) * (c/ d) %e;
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Bai 6 Nhip va Xuit trong C

Muc tiéu:
Két thiic bai hoc nay, ban cé thé:

> Hiéu cac ham nhap xuét c6 dinh dang scanf() va printf()

> St dung cic ham nhap xuét ky tu getchar() va putchar().

Gi6i thi¢u

Trong bat ky ngon ngir lap trinh nao, viéc nhap gia tri cho cac bién va in ching ra sau khi xir 1y c6 thé
duoc lam theo hai cach:

1. Théng qua phuong tién nhap/xuit chuén (I/ O).
2. Thong qua nhiing tép tin.

Trong phin nay ta s& n6i vé chirc ning nhap va xut co ban. Nhap va xuit (I/O) luédn 1a cac thanh phén
quan trong ctia bat ky .chuong trinh nao. D¢ tao tinh hiru ich, chwong trinh cta ban can c6 kha ning
nhép dir li€u vao va hién thi lai nhitng két qué cua no.

Trong C, thu vién chuan cung cép nhing thu tuc cho viéc nhap va xuat. Thu vién chuin co nhimg ham
quan ly céac thao tac nhap/xuat cing nhu céac thao tac trén ky tu va chudi. Trong bai hoc nay, tat ca
nhimg ham nhdp dung dé doc dit liéu vao tir thiét bi nhap chuin va tit ca nhitng ham xuét dung dé viét
két qua ra thiét bi xut chun. Thiét bj nhap chuan thong thuong 1a ban phim. Thiét bj xuat chudn
thong thuong 1a man hinh (console). Nhép va xuét ra c6 thé dugc dinh hudng dén tap tin hay tir tap tin
thay vi thiét bi chuin. Nhimng tap tin c6 thé duogc luu trén dia hay trén bat cir thiét bi luu trit nao khéc.
Dit liéu dau ra ciing c6 thé dugc giri dén may in.

6.1 Tap tin tiéu dé <stdio.h>

Trong cac vi du trudc, ta di timg viét dong mi sau:

#i ncl ude <stdio. h>
Pay la lénh tién xu ly (preprocessor command). Trong C chuén, ky hiéu # nén dt tai cot dau
tién. stdio.h 1a mot tap tin va duoc goi 1a tap tin tiéu dé (header). N6 chtra cac macro cho nhiéu
ham nhép va xuat dugc dung trong C. Ham printf(), scanf(), putchar() va getchar() duoc thiét ké theo

cach goi cac macro trong tap tin stdio.h dé thuc thi cac cong viéc twong Ung.

6.2 Nhip va xuit trong C (Input and Output)

Thu vién chuén trong C cung cap hai ham dé thyuc hién cac yéu ciu nhdp va xuét c6 dinh dang. Ching
&

e printf() — Ham xuit ¢ dinh dang.

e scanf() — Ham nhép c6 dinh dang.

Nhing ham nay goi 14 nhitng ham duoc dinh dang vi chiing c¢6 thé doc va in dit liéu ra theo cac dinh
dang khac nhau dugc diéu khién boi nguoi dung. B dinh dang qui dinh dang thirc ma theo do gia
tri cua bién s€ dugc nhap vao va in ra.

Nhap va Xuét trong C 71



P

WORLDWID

6.2.1 printf

Chung ta d4 quen thudc véi ham nay qua céc phan trude. O déy, ching ta s& xem chung chi tiét hon.
Ham printf() duoc dung dé hién thi dir liéu trén thiét bi xuat chuan — console (man hinh). Dang mau
chung ctiia ham nay nhu sau:

printf(“control string”, argunent |ist);

Danh séch tham sb (argument list) bao gdm cac hing, bién, biéu thirc hay ham va dugc phan cach boi
ddu phay. Can phai c6 mot 1énh dinh dang ndm trong chudi diéu khién (control string) cho méi
tham s6 trong danh sach. Nhiing 1énh dinh dang phai twong tmg voi danh sach cac tham sb vé sb
luong, kiéu dir liéu va thir tyr. Chudi diéu khién phai luon dugc dat bén trong cip diu nhay kép*”, day
1 d4u phan cach (delimiters). Chudi diéu khién chira mot hay nhiéu hon ba thanh phin duéi day :

* Ky tw vin ban (Text characters) — Bao gdm céc ky tu c¢6 thé in ra duoc va s& duoc in gidng nhu
ta nhin thdy. Cac khoang tring thuong dugc ding trong viéc phéan chia cac truong (field) dugc
Xuét ra.

= Lénh dinh dang - Dinh nghia cach thirc cic muc dit liéu trong danh sach tham s s& duogc hién
thi. Mot 1énh dinh dang bat dau véi mot ky hiéu % va theo sau 1a mot ma dinh dang tuong tng cho
muc dir lidu. Dau % dugc dung trong ham printf() dé chi ra cac dic ta chuyén doi. Cac 1énh dinh
dang va cac muc dir li¢u tuong thich nhau theo thir ty va kiéu tir trai sang phai. Mot ma dinh dang
thi can thiét cho moi muc dir liéu can in ra.

= Cic ky tw khong in dwgc — Bao gom phim tab, dau khoang trang va diu xu6ng dong.

Mai 1énh (ﬁnh dang gé)rn mot hay nhiéu mi dinh dang. Mot ma (ﬁ{lh dang bao gém ky hi€u % va mot
bd dinh kiéu. Bang 6.1 liét ké cac ma dinh dang khac nhau dugc ho trg bdi cau Iénh printf():

Pinh dang printf() | scanf()
Ky tu don (Single Character) %c %c
Chudi (String) %s %s
Sb nguyén c6 dau (Signed decimal integer) %d %d
S6 thap phan c6 dau cham dong (Floating point) %f %f hoac Y%e
S thap phéan c6 dau chdm dong - Biéu dién phan thap phan %If %If
S thap phan c6 dau cham dong - Biéu dién dang s6 mii %e %f hodc %e
S thap phan c6 dau cham dong (%f hoic %e, con s6 nio it hon) %g
S6 nguyén khong dau (Unsigned decimal integer) %u %u
S6 thap luc phan khong dau (Dung “ABCDEF”) %X %X
(Unsigned hexadecimal integer)
S bat phan khong diu (Unsigned octal integer) %0 %0

Bang 6.1: Ma dinh dang trong printf ()
Trong bang trén, ¢, d, f, If, € g, u, s, 0 vax 1a bo dinh kiéu.

Céc quy udc in cho cac mi dinh dang khac nhau dugc tong két trong Bang 6.2:

Ma dinh dang Quy wéc in 4n
%d Céc con s0 trong s6 nguyén.
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%f Phan s0 nguyén cua s6 s¢ dugc in nguyén dang. Phan thap phan sé chia 6
con s6. Néu phan thap phan cua con s it hon 6 sd, n6 s& dugc thém cac s6
khong (0) bén phai hay goi 1a lam tron phia bén phai.

%e Mot con sb bén trai diu chdm thap phan va 6 con so bén phai gidng nhu %f.

Bang 6.2: Quy woc in

Boi vi cac ky hiéu %\ va“ duoc ding dic biét trong chudi diéu khién, néu chung ta cin in cac ky hiéu
nay 1én man hinh, chung phai dugc dung nhu trong Bang 6.3:

Bang dudi day dua ra vai vi du stir dung chuoi diéu khi€n va ma dinh dang khac nhau.

W Inky tw \
Ve In ky tu *
%% Tn ky tu %

Bang 6.3: Cac ky tw diic biét trong chudi diéu khién

. Chpﬁi Noi dung ma Danh Giai thich Hién thi trén
So Cau Iénh dicu chuoi diéu khién sach | danhsach man hinh
khién chira dung tham so tham so
1. | printf(“%d”, 300); %d Chi chtra 1énh | 300 Hang s6 300
dinh dang
2. | printf(“%d”, 10+5); | %d Chi chita 1énh | 10+5 Biéu thirc 15
dinh dang
3. | printf(“*Good Good Chi 1a cac ky tu | Khdong cé | Khéngcé | Good Morning
Morning Mr. Lee.”); | Morning | van ban (Nil) Mr. Lee.
Mr. Lee.
4. | int count =100; %d Chi chtra Iénh | Count Bién 100
printf(“%d”, count); dinh dang
5. | printf(‘*‘\nhello”); \nhello | Chi 1a cac ky tu | Khdngcd | Khéngcd | Hello
van ban va ky tu (Trén dong mai)
khong in dugc.
6. | #define str “Good | %s Chi chua Iénh | Str Hang chudi | Good Apple
Apple’ dinh dang
printf(“%s’, str)
7o | e %d %d | Chi chra 1énh | count, Hai bién 0, 100
int count,stud_num; dinh dang va trinh | stud_num
count = Q; tu thoat ra
stud_num = 100;
printf(“%d  %d\n”,
count, stud_num);

Vidué6.1:

Bang 6.4 : Chudi diéu khién va mi dinh dang

Pay 1a mét chuong trinh don gidn dung minh hoa cho mét chudi ¢6 thé duogc in theo Iénh dinh dang.
Chuong trinh nay cling hién thi mét ky tu don, s6 nguyén va so6 thuc (a single character, integer, va

float).

#i ncl ude <stdi o. h>

voi d main()
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{
int a = 10;
float b = 24.67892345;
char ch = ‘A ;
printf(“\'nlnteger data = %", a);
printf(“\nFloat Data = %", b);
printf(“\nCharacter = %", ch);
printf(“\nThis prints the string”);
printf(“%”, "\nThis also prints a string”);
}

Két qua chuong trinh nhu sau:

I nteger data = 10

Fl oat Data = 24.678923
Character = A

This prints the string
This also prints a string

> BO tir (Modifier) cho cic 1énh dinh dang trong printf()

Cac 1énh dinh dang c6 thé co bo tir (modifier), gié thay df)i cac dac ta chuyén déi gbc. Sau déy 1a cac
bo tir dugc chap nhan trong cau Iénh printf(). Néu c6 nhiéu bo tir dugc dung thi chiing tuan theo trinh
tu sau :

B6 tir <-¢

Dir liéu s& dugc canh trai bén trong khong gian danh cho no, ching s& duoc in bat dau tir vi tri ngoai
cung bén tréi.

B tir x4c dinh do rong

Chung c6 thé dugc dung véi kiéu: float, double hay char array (chudi-string). B6 tir xac dinh d6 rong
la mot $6 nguyén xac dinh d6 rong nhd nhét cua truong di liéu. Cac dir li¢u c6 do rong nho hon s€ cho
két qua canh phai trong trudng dit lidu. Cac dir liéu co kich thude 16n hon s& dugc in biang cach ding
thém nhig vi tri cho du yéu cau.Vi du, %10f 1a Iénh dinh dang cho cac muc dit liéu kiéu sé thuc véi
d6 rong truong dit liéu thap nhat 1a 10.

Bo tir xac dinh d¢ chinh xac

Chung c6 thé dugc dung voi kiéu float, double hay mang ky tw (char array, string). BO tir x4c dinh do
rong chinh xac dugc Vlet dudi dang .mv6i mla mot s6 nguyén. Néu sir dung voi kiéu float va double,
chudi s6 chi ra s6 con s6 #6i da c6 thé dugce in ra phia bén phai diu chdm thap phan.

Néu phan phan sé ctia cac muc dit lidu kiéu float hay double vugt qua d6 rong con sb chi trong bd
tir, thi s d6 s& duoc lam tron. Néu chiéu dai chudi vugt quéa chiéu dai chi dinh thi chudi sé duge cit
b6 phin du ra & phia cudi. Mot vai s6 khong (0) s& duoc thém vao néu sé con sé thuc su trong mot
muc dit li€u it hon dugc chi dinh trong bo tu. Tuong tu, cac khoang tréng s& duogc thém vao cho chudi
ky tw. Vi du, %10.3f 1a 1énh dinh dang cho muyc dit liéu kiéu float, v6i d6 rong tdi thiéu cho truong dir
lidu 14 10 va 3 vi tri sau phan thap phan.
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Bo tir ‘0’

Theo mac dinh, viéc thém vao mot trudng duoc thuc hién vdi cac khoang tréng. Néu ngudi dung
muon thém vao truong voi so khong (0), bo tir nay phai duge dung.

Bo tir ‘I’

B tir ndy c6 thé duoc ding dé hién thi s nguyén nhu: long int hay mot tham s kiéu double. M3 dinh
dang tuong rng cho né 1a %ld.

Bé tir ‘b’
BO tir nay dugc dung dé hién thi kiéu short integer. Ma dinh dang tuong (g cho n6 1a %hd.
BO tir *

B6 tir nay duoc dung khi ngudi dung khong mudn chi trudc do rong cua truong ma mudn chwong
trinh x4c dinh né. Nhung khi di véi bd tir ndy, mot tham sé dugc yéu cau phai chi ra do rong truong cu
thé.

Chuing ta hdy xem nhing bd tir nay hoat dong thé nao. Pau tién, chung ta xem xét tic dong ciia nd ddi
v6i nhitng dit lidu kiéu s6 nguyén.

Vidu 6.2:

/* Chuong trinh nay trinh bay cach dung bd tu trong printf() */
#i ncl ude <stdio. h>
void nain()

{

printf(“The nunber 555 in various forns:\n");

printf(“Wthout any nodifier: \n”);

printf(“[%l]\n”, 555);

pr

ntf(“Wth - nodifier:\n");

printf(“[%d]\n", 555);
pr
pr
pr

pr

ntf(“Wth digit string 10 as nodifier:\n”);

ntf(“[%0d]\n”, 555);

ntf(“Wth 0 as nodifier: \n");

ntf(“[9®d]\n”, 555);

printf(“Wth O and digit string 10 as nodifiers:\n");
pr
pr

pr

ntf(“[%910d]\n”, 555);

ntf(“Wth -, 0 and digit string 10 as nodifiers:\n");

ntf(“[% 010d]\n”, 555);

}

Két qua nhu dudi day:
The nunber 555 in various forns:
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Wt hout any nodifier:

[ 555]

Wth - nodifier:

[ 555]

Wth digit string 10 as nodifier:
[ 555]

Wth O as nodifier:

[ 555]

Wth 0 and digit string 10 as nodifiers:

[ 0000000555]

Wth -, 0 and digit string 10 as nodifiers:
[ 555 ]

Chung ta da dung ky hiéu ‘[* va'l’ ,dé chi ra noi trudng bét dau va noi két thuc. Khi chung ta dung
%d ma khong ¢6 bo tir, chung ta thay rang né dung cho mét trudng c6 cung do rong voi sO nguyén.
Khi diing %10d chung ta thay rang né dung 10 khoang trdng cho truong va so duge canh I¢ phai theo
mdc dinh. Neu ta dung b6 tir —, s6 s& dugc canh trai trong truong d6. Néu dung bo tir 0, chung ta thay
rang so s€ thém vao 0 thay vi 1a khoang trang.
Bay gio chiing ta hiy xem b tir ding véi sé thuc.
Vidu 6.3:
/* Chuong trinh nay trinh bay cach dung bd tu trong printf () */
#i ncl ude <stdio. h>
voi d main()
{
printf(“The nunber 555.55 in various forns:\n");
printf(“In float formw thout nodifiers:\n");
printf(“[%]\n", 555.55);
printf(“In exponential formw thout any nodifier:\n");
printf(“[%]\n", 555.55);
printf(“In float formwith - nodifier:\n");
printf(“[%f]\n”, 555.55);

printf(“ln float formwith digit string 10.3 as nodifier\n”);

printf(“[90.3f]\n", 555.55);

printf(“In float formwith O as nodifier:\n");
printf(“[%f]\n", 555.55);

printf(“In float formwith O and digit string 10.3");

printf(“as nodifiers:\n");

printf(“[%10.3f]\n”, 555.55);

pr

ntf(“In float formwth -, 0 ");
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printf(“and digit string 10.3 as nodifiers:\n");
pr

printf(“lIn exponential formwith 0”);

ntf(“[% 010.3f]\n”, 555.55);

printf(“ and digit string 10.3 as nodifiers:\n");

printf(“[%10. 3e]\n”, 555.55);
printf(“ln exponential formwth -, 07);

printf(*“ and digit string 10.3 as nodifiers:\n");

printf(“[% 010.3e]\n\n", 555.55);

}

Két qua nhu sau:

The nunber 555.55 in various forns:

In float formw thout nodifiers:

[ 555. 550000]

In exponential formw thout any nodifier:

[ 5. 555500e+02]

In float formw th - nodifier:

[ 555. 550000]

In float formwith digit string 10.3 as nodifier

[ 555.550]

In float formwith O as nodifier:

[ 555. 550000]

In float formwith O and digit string 10.3 as nodifiers:

[ 000555. 550]

In float formwith -, 0 and digit string 10.3 as nodifiers:
[555.550 ]

In exponential formwith O and digit string 10.3 as nodifiers:
[ 05. 555e+02]

In exponential formwth -,0 and digit string 10.3 as nodifiers:
[ 5. 555e+02]

Theo mac dinh cho %f, chung ta c6 thé thefly ré‘i‘ng c6 6 con sé cho’phﬁn thép phén va méc dinh cho %e
la mot con s0 tai phan nguyén va 6 con so6 phan bén phai dau cham thap phan. Chu y cach the hién 2
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s0 cudi cung trong vi du trén, s6 cac con sO bén phai dau cham théap phan la 3, dan dén két qua khong
duoc lam tron.

Bay gio, chung ta hdy xem b6 tir ding v6i chudi sd. Chi ¥ cach mo rong truong dé chura toan bo
chudi. Hon nira, chii y cach dic ta d6 chinh x4c .4 trong viée gidi han sb ky tu dugc in.

Vi du 6.4:

/* Chuong trinh trinh bay cach dung bd tu véi chudix/

#i ncl ude <stdi o. h>
void main()

{

printf(“A string in various forns:\n");

printf(“Wthout any format conmand:\n”);

printf(“Good day M. Lee. \n”);

printf(“Wth format comand but without any nodifier:\n");
printf(“[%]\n”, "Good day M. Lee.");

printf(“Wth digit string 4 as nodifier:\n");
printf(“[%s]\n”, "CGood day M. Lee.”);

printf(“Wth digit string 19 as nodifier: \n");

printf(“[919s]\n", "CGood day M. Lee.”);
pr
pr
pr
pr
pr
pr

ntf(“Wth digit string 23 as nodifier: \n");

ntf(“[%3s]\n”, "Good day M. Lee.”);

ntf(“Wth digit string 25.4 as modifier: \n");

ntf(“[9%5.4s]\n”, "CGood day M. Lee.”);

ntf(“Wth — and digit string 25.4 as nodifiers:\n");

ntf(“[% 25.4s]\n”, "Good day M.shroff.”);
}

Két qua nhu sau:

A string in various fornmns:

Wt hout any format commuand:

Good day M. Lee.

Wth format command but wi thout any nodifier:

[ Good day M. Lee.]

Wth digit string 4 as nodifier:

[ Good day M. Lee.]
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Wth digit string 19 as nodifier:

[ Good day M. Lee.]

Wth digit string 23 as nodifier:

[ Good day M. Lee.]

Wth digit string 25.4 as nodifier:

[ Good]

Wth - and digit string 25.4 as nodifiers:
[ Good ]

Nhirng ky tu ta nhép tai ban phim khong dugc luu ¢ dang cac ky tu. That sy ching luu theo dang cac
s6 dudi dang ma ASCII (B mi chuin My cho viéc trao ddi thong tin - American Standard Code
for Information Interchange). Cac gia tri cia mot bién dugc thong dich dudi dang ky tuw hay mot sb
tly vao kiéu ctia bién d6. Vi du sau mé ta diéu nay:

Vidu 6.5:

#i ncl ude <stdio. h>

void nain()

{
int a = 80;
char b= ‘C;
printf(“\nThis is the nunber stored in ‘a %", a);
printf(“\nThis is a character interpreted from‘a %", a);
printf(“\nThis is also a character stored in ‘b’ %", Db);

printf(“\nHey! The character of ‘b’ is printed as a nunber!
%, b);

}

Két qua nhu dudi day:

This is the nunber stored in "a 80

This is a character interpreted from a P
This is also a character stored in "b" C

Hey! The character of "b' is printed as a nunber! 67

Két qua nay mo ta vigc dung cac ddc ta dinh dang va vi¢c thong dich cua ma ASCIIL. Mac du cac bién
avab da dugce khai bdo 1a cac bién kiéu int va char, nhung chiing da dugc in nhu 1a ky tu va s6 nho
vao vi¢c dung cac bd dinh dang khac nhau. Pac diém nay ctia C giup viéc xur ly dir li¢u duoc linh hoat.
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Khi ding cau 1énh printf() dé cho ra mot chudi dai hon 80 ky tu trén mot dong, khi xudng dong ta phai
ngit mdi dong béi ky hiéu \ nhu duogce trinh bay trong vi du dué6i day:

Vi du 6.6:

/* Chuong trinh trinh bay cédch dung mét chudi dai céc ky tux/
#i ncl ude <stdio. h>

void nain()

{

printf(“aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa\ aaaa
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa\ aaaaaaaa
adaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa\ aaaaaaaaaaaa
adaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa\ aaaaaaaaaaaaaaaa
aaaaaaaaaaaaa”);

}

Két qua nhu sau:

Trong vi du trén, chudi trong cu lénh printf() c6 252 ky tu. Trong khi mot dong van ban chira 80 ky
tu, do d6 chudi dugc mo rong thanh 3 hang trong két qua nhur trén.

6.2.2 scanf
Ham scanf() duogc sir dung dé nhap dit liéu. Khuon dang chung ctia ham scanf() nhu sau:
scanf (<Chudi céac dinh dang>, <Danh sach cac tham sb6>);

Pinh dang dugc sir dung bén trong cau Iénh printf() cling dugc st dung cung cu phap trong cac cau
1énh scanf().

Nhitng 1énh dinh dang, bao gdm bé tur va danh sach tham s6 duoc ban luan cho printf() thi ciing hop 18
cho scanf(), chung tuan theo mot s6 diem khac biét sau:

>  Sw Khac nhau trong danh sich tham sé giira printf() va scanf()

Ham printf() dung céc tén bién, hing s, hang chudi va cac biéu thirc, nhung scanf() sir dung nhimng
con tro tdi cac bién. Mot con tro t6i mot bién 1a mot muc dir lidu chira dung dia chi cua noi ma bién
dugc cét giir trong bd nhd. Nhing con trd s& dugc ban luén chi tiét & chuong sau. Khi str dung scanf()
can tuan theo nhirng quy téc cho danh sach tham sé:
e Néu ta mudn nhép gia tri cho mot bién c6 kiéu dir liéu co ban, gd vao tén bién cing véi ky
hiéu & trudc nod.
e Khi nhdp gié tri cho mot bién thudc kiéu dit lidu dan xudt (khong phai thude bdn kiéu co ban
char, int, float, double), khong sir dung & trudc tén bién.
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»  Sw khic nhau trong Iénh dinh dang giira printf() va scanf()

1. Khong cé tuy chon %g.

2. Mi dinh dang %f va %e c6 cung hiéu qua tac dong. Ca hai nhan mot ky hiéu tiiy chon, mot chudi
cac con s0 c¢6 hay khong c6 dau cham thap phan va mot truong s6 mil tuy chon.

Cach thirc hoat dong ciia scanf()

scanf() sur dung nhing ky tw khong dugc in nhu ky tu khoang trang, ky tu phan céch (tab), ky tu
xudng dong dé quyét dinh khi nao mot trudng nhap ket thac va bat diu. Co sy tuong Gmg gitta 1énh
dinh dang véi nhimng trudng trong danh sach tham sb theo mot thtr tw xac dinh, bo qua nhiing ky tu
khoang tring bén trong. Do d6, ddu vao c6 thé dugc trai ra hon mot dong, mién 1a ching ta co it nhét
mot ky tu phén cach, khoang trang hay hang méi giita cac truong nhap vao. N6 bo qua nhing khoang

trdng va ranh giéi hang dé thu duoc dit lidu.
Vidu 6.7:
Chuong trinh sau m6 ta viéc dung ham scanf().

#i ncl ude <stdi o. h>
void main()
o
int a;
float d;
char ch, nane[40];
printf(“Please enter the data\n”);
scanf(“% % % %", &a, &d, &ch, nane);

printf(“\nThe values accepted are: %, %,

nane) ;

}

Két qua nhu sau:
Pl ease enter the data

12 67.9 F MARK
The val ues accepted are: 12, 67.900002, F, MARK
Dit ligu dau vao c6 thé la:

12 679
FMARK

hoac nhu:
12

67.9

F

MARK

cling duoc nhéan vao cac bién a, d, ch, vaname.

Xem vi du khac:

%%,
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Vi du 6.8:
#i ncl ude <stdi o. h>

voi d main()

{ o
int i;
float x;
char c;
scanf (“98d %f %", &, &, &cC);
}
Néu dit liéu nhép vao la:
2110.345 F

Khi chuong trinh duoc thuc thi, thi 21 s€ gan t6i 1, 10.34 s€ gan tdi x va ky tu 5 s€ dugc gan cho c.
Con lai la déc tinh F s€ bi bo qua.

Khi ta chi rd mét chiéu rong truong bén trong scanf(), thi du %10s, rdi sau d6 scanf() chi thu nhan t6i
da 10 ky tu hodc t6i ky tu khoang trang dau tién (bat cir ky tu nao dau tién). Didu nay ciing ap dung
cho cac kiéu int, float va double.

Vi du dudi ddy md ta viée s dung ham scanf() dé nhap vao mot chudi gdm ¢ nhimg ky tur viét hoa va
khoang trang Chu01 s& ¢6 chiéu dai khong xac dinh ‘nhung n6 bi gi6i han trong 79 ky tu (thét ra, 80 ky
tu bao gdm ky tu trong (null) duoc thém vao noi cudi chudi).

Vidu 6.9:

#i ncl ude <stdi o. h>
voi d main()

{

char 1ine[80]; /* 1line[80] la mdét mang luu 80 ky tu */

scanf (“9% ABCDEFGH JKLMNOPQRSTUWKYZ]”, i ne):

Ma khuon dang %[] c6 nghia nhitng ky tu dugc dinh nghia bén trong [] co thé duoc chép nhan nhu
nhitng ky tu chudi hop 1&. Néu chudi BEIJING CITY dugc nhdp vao tir thiét bi nhap chuan, khi
chuong trinh dugc thyuc thi, toan bd chudi s& duoc gan cho mang mot khi chudi chi toan 1a ky tu viét
hoa va khoang tring. Néu chudi duogc viét 1a Beijing city, chi ky tu don B dwgc gan cho mang, khi d6
thi ky tu viét thuong dau tién (trong truong hop nay 1a ‘e’) dugc thong dich nhu ky tu dau tién bén
ngoai chudi.

Dé chép nhan bat ky ky tu nao dén khi gap ky tu xudng dong, chiing ta sir dung ma dinh dang %["\n],

diéu nay ngy y rang chudi d6 s& chip nhan bat ky ky tu nao trir “\n” (ky tw xubng dong). Dau mii (V)
ngu y rang tat ca cac ky tu trir nhitng ky tw nim sau diu mii d6 s& duoc chip nhan nhu ky tu hop 16.

Vi du 6.10:

#i ncl ude <stdi o. h>
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voi d main()

{
char |ine[80];

scanf(“@@“\n]" l'ine);

Khi ham scanf() duoc thyc thi, mot chudi ¢ chiéu dai khong xac dinh (nhung khong qua 79 ky t) s&
dugc nhép vao tur thlet bi nhap chuan va duoc gan cho mang. S& khong co6 gidi han nao trén cac ky tu
ctia chudi, ngoai trir tit ca chung chi nim trén mot hang. Vi du chudi sau:

All’s well that ends well!
C6 thé duge nhap vao tir ban phim va dugc gan cho mang.

B4 tir * cho két qua khac nhau trong scanf(). Dau * dugc dung dé chi rang mot trudng s& duge boé qua
ludén hay tam bd qua.

Vi du xét chuong trinh:

#i ncl ude <stdi o. h>
voi d main()

{

char itenf20];

i nt partno;

fl oat cost;

éééﬁft;@é %d %", item &partno, &cost);
}

Néu cac muc dit liéu twong tng 1a:
battery 12345 0.05

thi battery s€ dugc gan cho itemva 0.05 s€ duge gan cho cost nhung 12345 s& khong duge gan cho
partno boi vi dau * ngédn chan viée gan.

Bt cur ky tu khac trong scanf() ma khong 1a mé dinh dang trong chudi diéu khién phai dugc nhap vao
chinh x4c néu khong sé& phat sinh 16i. Dac diém nay dugc dung dé chip nhan dau phéan cach phay (,).

Vi du chudi di lidu
10, 15, 17
va lénh nhép vao
scanf(“%, %, %", & ntgr, & It, &ch);

Chu ¥ rang diu phdy trong chudi chuyén ddi twong tmg du phy trong chudi nhap va vi viy no sé co
chtrc nang nhu dau phan cach.
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Ky tu khoang tring trong chqéi didu khién thuong duoc bé qua mic di né s& phét sinh tr¢ ngai khi
dung v6i ma dinh dang % . Néu chung ta dung bd dinh dang % thi mdt khodng trang duoc xem nhu 1a
mot ky tu hop 1€.
Xét doan ma sau:

int x, y;

char ch;

scanf(“%2d % %", &, &ch, &y);

printf(“% %l %\n",x, ch, y);
ta nhap vao:

14 ¢ 5

14 s€ dugc gan cho X, ky tu ch nhan ky tu khoang tring (s6 32 trong hé thap phan), do vy y duoc
gan gia tri cua ky tu ‘c’ tirc 1a s6 99 trong h¢ thap phan.

Xét doan ma sau:
#i ncl ude <stdio. h>
void nain()

{

char cl, c2, c3;

Néu dir liéu nhap vao la:

abec

(v6i khoang tring giira céc ky tu), thi két qua ctia phép gan:

cl = a, c2 = <Khoang trdng>, c3 = b

O day ching ta c6 thé thay ¢2 chira mot khoang trang vi chudi nhap c6 chua ky tu khoang tring. Dé
bo qua cac ky tu khoang trang nay va doc ky tu tiép theo khong phai 1a ky tu khoang tring, ta nén
dung tap chuyén déi %s.

scanf (“%€%ls%s”, &1, &c2, &c3);

Khi d6 két qua s& khac di v6i cung dit liéu nhap vao nhu trude va két qua dung nhu ¥ dinh cua ta:
cl = a, c2 = b, c3 =c

6.3 B nhé dém Nhap va Xuét (Buffered 1/0)
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Ngén ngit C ban than né khong dinh nghia cac thao tac nhip va xuit. TAt ca thao tac nhip va xuét
duoc thyc hién boi cac ham c6 san trong thu vién ham ctia C. Thu vién ham C chira mdt h¢ thong ham
riéng ma no di€u khién céc thao tac nay. Do la:

e B0 nhd dém Nhap va Xuit — duoc dung dé doc va viét cac ky tu ASCII
Mot ving dém 1a noi luu trit tam thoi, ndm trén bd nhé may tinh hoac trén thé nhd cia bd diéu khién
thiét bi (controller card). Céac ky tu nhap vao tir ban phim dugc dua vao bo nhé va dogi dén khi ngudi

dung nhén phim return hay enter thi ching s& duoc thu nhan nhu mot khdi va cung cip cho chuong
trinh.

B6 nhé dém nhap va xuét co thé duoc phan thanh:
= Thiét bi nhap/xuit chuin (Console I/O)
»  Tép tin dém nhap/xuit (Buffered File 1/0)

Thiét bi nhap/xuit chuin lién quan dén nhimng hoat dong ctia ban phim va man hinh ctia may tinh.
Tap tin dém nhip/xuat lién quan dén nhitng hoat dong thuc hién doc va viét dir liéu vao tép tin.
Chung ta s€ noi veé Thiét bi nhap/xuat.

Trong C, Thiét bi nhip/xuit chuin la mot thiét bi ludng. Cac ham trong Thiét bi nhap/xuét chuan
hudng céc thao tdc dén thi€t bi nhap va xuat chuan ctia hé thong.

Céc ham don gian nhit ca Thiét bi nhap/xuit chuén 1a:
= getchar() — BDoc mot va chi mot ky tu tir ban phim.
» putchar() — Xuit mot ky tw don ra man hinh.

6.3.1 getchar()

Ham getchar () duoc dung dé doc dir liéu nhap vao, chi mot ky tu tai mot thoi diém tir ban phim. Trong
hau hét viée thuc thi cua C, khi dung getchar(), cac ky tu nam trong ving dém cho dén khi nguoi ding
nhin phim xuong dong. Vi vay no sé doi cho dén khi phim Enter dugc gd. Ham getchar() khdng co
tham s0, nhung van phai co6 cap dau ngodc don. N6 don gian lay vé ky tu tiép theo va sin sang dua ra
cho chuong trinh. Chiing ta néi rang ham nay tra vé mot gia tri c6 kiéu ky tu.

Chuong trinh sau trinh bay cach dung ham getchar ().
Vi du 6.11:

/* Chuong trinh trinh bay céch dung getchar () */

#i ncl ude <stdi o. h>
void main()

{

char letter;

printf(“\nPl ease enter any character: “);

letter = getchar();

printf(“\nThe character entered by you is %. “, letter);
}

Két qua nhu sau:
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Pl ease enter any character: S

The character entered by you is S

Trong chuong trinh trén ‘letter’ 1a mot bién duoc khai bao 1a kiéu char do vay no6 s€ nhan vao ky tu.
Mot thong bao:
Pl ease enter any character:

s& xuét hién trén man hinh. Ta nhap vao mét ky tu, trong vi du 1a S, qua ban phim va nhin Enter. Him
getchar() nhan ky ty do va gan cho bién c6 tén la letter. Sau d6 n6 dugc hién thi trén man hinh va ta
c6 dugc thong bao.

The character entered by you is S

6.3.2 putchar()

putchar() la ham xuét ky tu trong C, no s€ xuat mot ky tu 1én man hinh tai vi tri con tré6 man hinh.
Ham ndy yéu ciu mot tham s. Tham sb ctiia ham putchar () c6 thé thudc cac loai sau:

e Hiangky ty don
e Dinh dang (Escape sequence)
e Mot bién ky tu.

Néu tham s 12 mot hang no6 phai duoc bao dong trong ddu nhay don. Bang 6.5 trinh bay vai tuy chon
cho putchar () va tac dong ctia ching.

Tham sb Ham Téac dung

Bién ky tu putchar(c) Hién thi ndi dung cua
bien ky tu ¢

Hing bién ky tu putchar(‘A”) Hién thi ky tu A

Hing s putchar(‘5”) Hién thj con s 5

Dinh dang (escape putchar(\t”) Cheén mét ky tu khoang

sequence) cach (tab) tai vi tri con trd
man hinh

Dinh dang (escape putchar(“\n”) Chén mot ma xubng dong

sequence) tai vi tri con trd6 man hinh

Bang 6.5: Nhirng tuy chon cho putchar() va tac dung ciia chiing

Chuong trinh sau trinh bay v& ham putchar():
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Vi du 6.12:

/* Chuong trinh nay trinh bay viéc su dung hdng va dinh dang trong
ham put char () */

#i ncl ude <stdi o. h>
void main()

{
putchar(‘H); putchar(‘\n");
putchar(“\t’);
putchar(‘E ); putchar(‘\n’);
putchar(‘\t’); putchar(‘\t’);
putchar(‘L’); putchar(‘\n’);
putchar(‘\t’); putchar(‘\t’); putchar(‘\t’);
putchar(‘L’); putchar(‘\n’);
putchar(‘\t’); putchar(‘\t’); putchar(‘\t’);
putchar (‘\t’);
put char (‘O );
}

Két qua nhu sau:

H

O
Khac nhau giita getchar () va putchar() 1& putchar () yéu cau mot tham sé trong khi getchar () thi khdng.
Vi du 6.13:
/* Chuong trinh trinh bay getchar () va putchar() */

#i ncl ude <stdi o. h>
void nain()

{
char letter;
printf(“You can enter a character now ")
letter = getchar();
put char(letter);
}

Két qua nhu sau:
You can enter a character now F

F
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Tém tit bai hoc

» Trong C, Nhap va Xuit duge thyc hién bang cach dung cac ham. Bat cit chuong trinh nao trong C
déu c6 quyén truy cép t6i ba tép tin chuan. Chiing 1a tap tin nhap chuan (stdin), tap tin xuat chuan
(stdout) va bo 16i chuan (stderr). Thong thuong tap tin nhép chuan 14 ban phim (keyboar d), tap
tin xuat chudn 14 man hinh (screen) va tap tin 18i chuin ciing 13 man hinh.

> Tap tin tiéu d& <stdio.h> chira cidc macro cua nhidu ham nhdp va xuét (input/output function)
dugc dung trong C.

> Thiét bi nhap/xuét chuin (Console I/O) lién quan dén nhiing hoat dong ctia ban phim va man
hinh cua méay tinh. N6 chtra cac ham dinh dang va khong dinh dang.

> Ham nhap xuat dinh dang la printf() va scanf().

> Ham nhap xuat khong dinh dang 1a getchar () va putchar ().

» Ham scanf() duge dung cho dir liéu nhdp vao c6 dinh dang, trong khi ham printf() duoc dung dé
xuat ra dir liéu theo mot dinh dang cu thé.

> Chudi didu khién cua printf() va scanf() phai luén ton tai bén trong dau nhay kép “”. Chudi nay s&
chira mot tap cac 1énh dinh dang. MBJi 1énh dinh dang chira ky hiéu %, mot tiy chon céac bo tir va
céc dang kiéu dir liéu xac dinh.

> Su khéc nhau chinh giira printf() va scanf() laham scanf() dung dia chi cua bién chtr khong phai 1a
tén bién.

» Ham getchar() doc mot ky tu tir ban phim.

» Ham putchar(ch) goi ky tu ch raman hinh.

> Su khac nhau giita getchar() va putchar() |a putchar() c6 mot tham sb trong khi getchar() thi
khong.
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Kiém tra tién d$ hoc tap

1. Céac ham nhap va xuét co dinh dang 1a va
A. printf() vascanf() B. getchar() va putchar ()
C. puts() vagets() D. Khéng cau nao ding
2. Ham scanf() dung t6i cac bién chir khong dung tén bién.
A. Ham B. Con tré
C. Mang D. Khong céau nao ding
3. xac dinh dinh dang cho céc gia tri cuia bién s& duge nhdp va in.
A. Vian ban B. B6 dinh dang
C. Tham s D. Khong céu nao ding
4, duoc dung bai ham printf() dé xac dinh cac didc ta chuyén dbi.
A. % B.&
C.* D. Khéng cau nao dung
5. getchar() 1a mot ham khong co bat ctr tham sé nao. (True/False)
6. Mot la mot noi luu trlr tam trong bd nhd.
A. ROM (B6 nhé chi doc) B. Thanh ghi
C. Vung dém D. Khong céu nao ding
7. Dinh dang (Escape sequence) c6 thé dugc dit bén ngoai chudi diéu khién cua printf().

(TruelFalse)
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Bai tap tu lam

1. A. Hay dung cdu lénh printf() dé :
a) Xuét ra gia tri cua bién s6 nguyén sum.
b) Xuét ra chudi vin ban "Welcome", tiép theo 1a mot dong mai.
c) Xuét ra bién ky tu letter.
d) Xuét ra bién s6 thyuc discount.
€) Xuét ra bién s thue dump c6 2 vi tri phan thap phan.
1. B. Dung cau 1énh scanf() va thuc hién:
a) Poc gia tri thap phén tir ban phim vao bién s6 nguyén sum.
b) Poc mét gia tri sé thuc vao bién discount_rate.
2 Viét mot chuong trinh xuét ra gia tri ASCII cua cac ky tu ‘A’ va ‘b’
3. Xét chuong trinh sau:

#i ncl ude <stdi o. h>
void nain()

{
int breadth;
float length, height;
scanf (“%d% %6. 2f ", breadth, & ength, height);
printf(“% % %", &breadth, |ength, height);
}

Stra 16i chuong trinh trén.

4. Viét mot chwong trinh nhap vao name, basic, daper (phan trim cua D.A), bonper (phan tram loi
tirc) va loandet (tién vay bi khau trir) cho mot nhan vién. Tinh luong nhur sau:

sal ary = basic + basic * daper/100 + bonper * basic/100 - | oandet

Bang dir li¢u:

name basic daper bonper loandet
MARK 2500 55 33.33 250.00

Tinh salary va xuét ra két qua dudi cac dau dé sau (Luong duoc in ra gan diu ddla ($)):
Name Basic Salary

Viét mot chuong trinh yéu cau nhép vao tén, ho cla ban va sau do xuét ra tén, ho theo dang 1a ho, tén.
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Bai 7 Pidu ki¢n

Muc tiéu:
Két thiic bai hoc ndy, ban cé thé:

» Giai thich vé CAu trtc lya chon
*  Caulénhif
»  (Caulénhif —else
*  Ciu lénh v&i nhiéu lénh if
*  Ciu lénh if 10ng nhau
= Cau 1énh switch.

Gi6i thi¢u

Céc van dé duogc dé cap tir dau dén nay cho phép chung ta viét nhiéu chuong trinh. Tuy nhién
cac chuong trinh d6 c6 nhugc diém 1a bat ctr khi nao dugc chay, chung luén thue hién mot
chudI céc thao tac gidng nhau, theo cach thirc gidng nhau. Trong khi d6, ching ta thuong
xuyén chi cho phép thyc hién céc thao tic nhat dinh néu né thoa man diéu kién dit ra.

7.1. Cau Iénh diéu Kkién 1a gi ?

Céc cau lénh diéu kién cho phép chung ta thay d6I ludng chuong trinh. Dya trén mot diéu
kién nao d6, mot cau 1énh hay mot chudl cac cau l1énh c6 thé duoc thue hién hodc khong.
Hau hét cac ngon ngit 1ap trinh déu st dung 1énh if dé dua ra diéu kién. Nguyén tic thyc hién
nhu sau néu diéu kién dua ra 1a dung (true), chuong trinh s€ thuc hién mot cong viéc nao do,
néu diéu kién dua ra 1a sai (false), chuong trinh s€ thuc hién mot cong viéc khac.

Vidu 7.1:

Dé xac dinh mot sd 1a sé chan hay s6 1¢, ta thyc hién nhu sau:
1. Nhép vao mot sb. ,

2. Chia s@ d6 cho 2 dé xac dinh so du. ) ;

3. Neéu so du cua phép chia 1a 0, d6 1a s6 “Chan”.

HOAC ,
Néu so du cua phép chia khac 0, d6 1a s6 “Lé”.

Budc 2 trong gial thuat trén kiém tra phan du ciia sb d6 khi chia cho 2 c6 bang 0 khong? Néu
dung, ta thuc hién vi¢c hién thi thong bao do 1a s6 chan. Néu s6 du d6 khac 0, ta thuc hién

viéc hién thi thong bao d6 1a sb 1¢.

Trong C mot diéu kién dwoc coi la ding (true) khi né c6 gid tri khdc 0, la sai (false) khi né c6 gid tri
bang 0.
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7.2. Cac cau lénh lya chon:

C cung c?ip hai dang cau 1énh lya chon:
» Cau lénh if
» Cau 1énh switch

Chung ta hiy tim hiéu hai cau 1énh lya chon nay.

7.2.1 Cau Iénh “if’;

Cau Iénh if cho phép ta dua ra cac quyét dinh dya trén viéc kiém tra mot diéu kién nao do la ding
(true) hay sai (false).

Céc diéu kién gom cac toan tir so sanh va logic ma ching ta da thao luan ¢ bai 4.
Dang tong quat cua cau 1énh if:

if (biéu thuc)
Céc cau 1énh;

Biéu thirc phai luén duoc dit trong cip dau ngodc (). Ménh dé theo sau tir khoa if 13 mot diéu kién
(hoac mot bicu thirc diéu kién) can dugc kiém tra. Tiép dén la mot Iénh hay mot tap cac Iénh s€ dugc
thyc thi khi diéu kién (hoac bi€u thuc dicu kién) co6 ket qua true.

Vidu7.2:
#i ncl ude <stdio. h>
void nain()

Lt
int x, vy,
char a = 'y’ ;
X =y = O;
if (a=="y")
{
X += 5;
printf(“The nunbers are % and \t%l”, X, y);
}
}

Két qua ctia chuong trinh nhur sau:

The nunbers are 5 and O
C6 két qua nay 1a do bién a da dwoc gan gid tri 'y’
Chuy rf?mg, khéi 1énh sau Iénh if dugc dat trong cz}p ngodc nhon {}. Khi c6 nhiéu Iénh p?m dqu thuc
hién, cac cau 1énh d6 duge coi nhu mét block (khol 1énh) va phal duoc dat trong cap dau {}. Néu
trong vi du trén ta khong dua vao dau ngodc nhon & cau 1€nh if, chi ¢6 cau Iénh dau tién (x += 5) dugc

thuc hién khi diéu kién trong cau I¢nh if 1a dang.

Vi du dudi day s& kiém tra mot nam c6 phai la ndm nhuén hay khong. Nam nhuén 1a ndm chia hét cho
4 hodc 400 nhung khong chia hét cho 100. Chiing ta str dung 1énh if dé kiém tra diéu kién.

Vi du 7.3:
/* To test for a |l eap year */

#i ncl ude <stdi o. h>
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voi d main()

{ .
I nt year;
printf(“\nPl ease enter a year:”);
scanf (“%”, &year);
i f(year %4 == 0 &% year %100 !'= 0 || year % 400 == 0)
printf(“\n% is a |leap year!”, year);
}

Chuong trinh trén cho ra két qua nhu sau:

Pl ease enter a year: 1988

1988 is a | eap year!

Diéu kién year %4 == 0 && year %100!= 0| year %400 == Otra vé gi trj I néu ndm d6 1a ndm
nhudn. Khi d6, chuong trinh hién thi thong bao gom bién year va dong chit “isa leap year”. Néu dicu

kién trén khong thoa mén, chuong trinh khong hién thi thong bao nao.
7.2.2 Cau Iénh ‘if ... ese':

O trén chung ta da biét dang don gNién nhét cta cau 1énh if, cho phép ta lya chon dé thuc, hi¢n hay
khéng‘m(f)t cau lénh horéc mot chudl cac 1é€nh. C cling cho phép ta lya chon trong hai khol 1énh dé thuc
hién bang cach dung cau trac if — el'se. Ct phap nhu sau:

if (biéu thirc)
cau Iénh —1;
ese

cau Iénh —2;

Néu biéu thirc diéu kién trén 1a diang (khac 0), cau 1énh 1 duogc thuc hién. Néu né sai (khéc 0) cau
1énh 2 dugc thuc hién. Cau 1énh sau if vaese co thé 1a 1énh don hodc 1énh phirc. Cac cdu 1énh d6 nén
duogc lui vao trong dong mac du khong b{ét budc. Cach viét 6 gitp ta nhin thdy ngay nhiing 1énh nao
s& dugc thuc hién tuy theo két qua cua biéu thirc diéu kién.

Bay gio chiing ta viét mot chwong trinh kiém tra mot s6 1a s6 chan hay s6 1¢. Néu dem chia s d6 cho 2
dugc du 14 0 chuong trinh s& hién thi dong chit “The number is Even”, nguoc lai s& hién thi dong chir
“The number is Odd”.

Vidu 7.4:
#i ncl ude <stdi o. h>
voi d main()
{

int num res;

printf(“Enter a nunber: ");
scanf (“%d”, &num;

res = num % 2;

if (res == 0)
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printf(“The nunber is Even”);
el se
printf(“The nunber is Gdd”);

}

Xem mot vi du khéc, d6i mot ky tu hoa thanh ky tu thuong, Néu ky tu khong phai 1a mot ky tu hoa, n6
s€ dugc in ra ma khong can thay doi. Chuong trinh st dung cau tric if-else dé kiém tra xem mot ky tu
¢0 phai 1a ky tu hoa khong, rol thuc hién cac thao tac twong tng.

Vidu 7.5:
/* Doi not ky tu hoa thanh ky tu thuong */
#i ncl ude <stdio. h>
voi d main()

{
char c;
printf(“Please enter a character: ");
scanf (“%", &c);
if (c >"A && c <="'27)
printf(“Lowercase character = %", ¢ + ‘a - "A);
el se
printf(“Character Entered is = %", c);
}

Biéu thic ¢>= ‘A’ && ¢ <= 'Z kiém tra ky tu nhap vao c6 1a ky tu hoa khong. Néu biéu thuc tra vé
true, ky tu d6 s& dugc doi thanh ky tu thuong bang cach sir dung biéu thirc ¢+ ‘a’ —'A’, va duoc in ra
man hinh qua ham printf(). Néu gia tri cua bleu thire 1a false, cau 1énh sau else dugc chay va chuong
trinh hién thi ki ty d6 ra man hinh ma khéng can thuc hién bt cr su thay dd1 nao.

7.2.3 Nhiéu lya chon — Céc cau 1énh “if ... else’;

Cau 1énh if cho phép ta lya chon thyc hién mot hanh dong nao d6 hay khong. Cau 1énh if — else cho
phép ta lua chon thuc hién giita hai hanh dong. C cho phép ta co thé dua ra nhiéu lya chon hon. Ching
ta mo rong cAu tric if —else bang cach thém vao ciu tric else —if dé thuc hién didu d6. Nghia 1a ménh
dé else trong mot cau lénh if — else lal chira mot ciu 1énh if — ese khac. Do d6 nhiéu diéu kién hon
duoc kiém tra va tao ra nhiéu lya chon hon.
Ci phép tong quat trong trudng hop nay nhu sau:
if (biéu thuc) cau lénh;
el se
if (biéu thtc) cau lénh;
else cau lénh;
Céu trac nay gol 13 if—else-if ladder hay if-else-if staircase.
Céch canh 1& (10ii vao trong) nhu trén gitp ta nhin chuong trinh mot cach dé dang khi c6 mot
hodc hai 1énh if. Tuy nhién khi c¢6 nhiéu 1énh if hon cach viét d6 dé gdy ra nham 1an vi nhiéu
cau 1énh s¢€ phai lui vao qua sau. Vi vay, 1énh if-else-if thuong dugc canh 18 theo dang:
if (biéu thuc)
cédu lénh;
else if (biéu thuc)
cdu_ lénh;
else if (biéu thuc)
cdu_lénh;
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Céc diéu kién duogc kiém tra tir trén xudng dudi. Khi c6 mot diéu kién nao d6 1a true, cac cau
1énh gén v6i no s€ dugc thye hién va céac 1€nh con lai s€ dugc bo qua. Néu khong cé diéu kién
ndo latrue, cac cau 1énh gin véi else cudi cung s& dugc thue hién. Néu ménh dé else d6
khong ton tai, s& khong c6 1énh nao duoc thyuc hién do tit ca cac diéu kién déu false.

Vi du dué6i ¢y nhan mot sb tir ngudi ding. Néu sb d6 c6 gia trj tir 1 dén 3, chuong trinh s& in
ra s0 do, nguoc lai chuong trinh in ra thong bao “Invalid choice”.

Vidu 7.6:
#i ncl ude <stdi o. h>
nmai n()
{

int Xx;
x = 0;
clrscr();

printf(“Enter Choice (1 - 3): “);
scanf (“%d”, &x);

if (x == 1)
printf(“\nChoice is 17);
elseif ( x == 2)
printf(“\nChoice is 2");
elseif ( x == 3)
printf(“\nChoice is 3");
el se
printf(“\nlnvalid Choice: Invalid Choice”);

}

Trong chuong trinh trén,

Néu x = 1, hién thj dong chit “Choiceis 1”.
Neéu x =2, hién thi dong chir “Choiceis2". )
Néu x = 3, hién thi dong chit “Choiceis 3” dugc hién thi.

Néu x 14 bat ky mot s6 nao khéc 1, 2, hodc 3, “Invalid Choice” dugc hién thi.
Néu chung ta mudn thue hién nhidu hon mét 1énh sau mdi ciu 1énh if hay else, ta phai dat cac
cau Iénh do6 vao trong cap dau ngoac nhon {}. Cac cau I¢nh do6 tao thanh mdt nhom goi 1a 1énh

phtrc hay mot khdi 1énh.

if (result >= 45)

{
printf("Passed\n");
printf("Congratul ati ons\n");
}
el se
{
printf("Failed\n");
printf("Good luck next tinme\n");
}

7.2.4 Céc ciu trac if 10ng nhau:
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Mot céu tric if l(‘“)ng nhau la mét 1énh if dugc dat bén trong mét 1énh if hoac else khac. Trong
C, 1énh else ludn gan vai 1énh if khéng co else gan n6 nhat, va nam trong cung mot khoi 1énh
v61nd. Vi du:

if (biéu thuc-1)

{
if (biéu thtic-2)
cdu_ 1énhl;
if (biéu thtic-3)
cdu 1énh2;
el se
cdu lénh3; /* védi if (bidu thtac-3) */
}
el se
cdu lénh4; /* védi if (bidu thtc-1) */

Trong doan I¢nh minh hoa & trén, néu gia tri cia biéu thtrc-1 1atruethi 1énh if thir hai s& duge
kiém tra. Néu biéu thtrc-2 13 true thi 1énh cau_lénh1 s& duoc thuc hién. Néu biéu thiru-3 1a true,
cau_lénh2 s& duoc thuc hién néu khong cau_1énh3 dugc thue hién. Néu biéu thirc-1 1a false thi
cau_lénh4 dugc thyc hién.

Vi 1énh else trong cAu tric else-if 1a khong bt budc, nén ¢6 thé cé mot cau trac khac nhu
dang dudi day:

if (diéu kién-1)
if (diéu kién-2)
cdu lénhl;
el se
cdu l1lénh2;
cdu lénh ké tiép;

Trong doan ma trén, néu diéu kién-1 1a true, chuong trinh sé chuyén dén thyc hién 1énh if thu
hai va diéu kién-2 duogc kiém tra. Néu diéu kién d6 1a true, cau_lénh1 duoc thuc hién, néu
khong cau 1énh2 dugc thuc hién, sau d6 chuong trinh thuc hién nhitng Iénh trong cdu 1énh
ké tiép. Néu diép kién-1 1a false, chuong trinh s& chuyén dén thuc hién nhing 1énh trong
cidu lénh ké tiep.

Vi dy, marks1 va marks2 la di€ém hai mon hoc cia mot sinh vién. Biém marks2 s€ dugc cong
thém 5 diém néu n6 nhd hon 50 va marks1 16n hon 50. Néu marks2 16n hon hodc bang 50 thi
sinh vién dat loai ‘A’. Di€u nay c6 thé dugc biéu dién boi doan if ¢6 cau trac nhu sau:

if (marksl > 50 && narks2 < 50)
mar ks2 = marks2 + 5;

if (marks2 >= 50)
grade = ‘A’ ;

Mot s6 ngudi dua ra doan code nhu sau:

if (marksl > 50)
if (marks2 < 50)
marks2 = marks2 + 5;
el se
grade = ‘A’ ;
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Trong doan 1énh nay, ‘A’ duoc gan cho bién grace chi khi marks1 16n hon 50 va marks2 16n hon hoic
bang 50. Nhung theo nhu yéu céu cua bai toan, bién grace duoc gan gia tri ‘A’ sau khi thuc hién viée
kiém tra dé€ cong di€m va kiém tra gia tri cua marks2. Hon nita, gia tri cua bién grace khong phu thude
vao marksl.

Vi Iénh else trong ciu tric if-else 1a khong bat budc, nén khi c6 1énh else nao d6 khong dugc
dua vao trong chuoi cau trac if 160ng nhau chuong trinh s€ trong khong ro rang. Mot 1énh else
luén dugc gan véi Iénh if gan n6 nhat ma 1€nh if nay chua dugc két hop véi mét 1énh else
nao

Vidu:
if (n>0)
if (a>Db)
z=3q
else
z=b;

Lénh else di véi 1énh if bén trong. Viéc viét lui vao trong dong 1a mot cach thé hién mdi quan hé do.
Tuy nhién canh 1€ khong c6 chiic nang gan else véi 1énh if. Cap dau ngodc nhon {} gilip chung ta thuc
hién chirc nang d6 mot cach chinh xac.

if (n>0)
{ if (a>Dh)
zZ = a;
}
el se
Z = b;

Hinh bén duéi biéu dién sy két hop gitra if va else trong mot chudi cac 1énh if 1dng nhau.

if (n >0) —> if (n > 0)
, Iif (a>Dh) {
z = a; if (a>Db)
«— ¢l se Z = a;
zZ = b; }
«—— el se

zZ = b;
else két hop véi if gan nhét ) . )
elsekét hop voi if dau tién, bdi vi cap dau
ngodc nhon da dit 1énh if bén trong.

Theo chuan ANSI, ¢6 thé 16ng nhau dén 15 murc. Tuy nhién, hiu hét trinh bién dich cho phép nhiéu
hon theé.

Mot vi du vé if 1ong nhau dugc cho bén dudi:
Vidu 7.7:

#i ncl ude <stdi o. h>
void nain()

L
int x, vy;
X:y:O;
clrscr();

printf(“Enter Choice (1 - 3): " );
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scanf (“%d”, &x);

if(x == 1)

{
printf(“\nEnter value for y (1 - 5): ");
scanf (“%l", &y);

if (y <=5)
printf(“\nThe value for y is: %", y);
el se
printf(“\nThe value of y exceeds 5");
}
el se

printf (“\nChoice entered was not 1");

}

Trong chuong trinh trén, néu gia tri ciia X dugc nhap 1a 1, nguoi dung dugce yéu cau nhap tlép gia tri
cua y. Ngugc lai, dong chit “Choice entered was not 1” du‘orc hién thi. Lénh if dau tién c6 1ong mot if
trong do dé hién thi gia trj cia y néu ngudi ding nhap vao mét gia tri nho hon 5 cho y, hodc nguoc lai
s& hién thi dong chir “The value of y exceeds 5”.

Chuong trinh dudi day dua ra cach sir dung cia if 10ng nhau.
Vidu7.8:

Mot cong ty san xuét 3 loai san phiam c6 tén goi: vin phong phim cho may tinh (computer stationery),
dia ciing (fixed disks) va may tinh (computer).

San pham Ma

Computer Stationery 1

Fixed Disks 2

Computers 3

Cong ty c6 chinh sach giam gia nhu sau:

San pham Gia tri dat hang Ty 1€ giam gia
Computer Stationery $500/- hoac hon 12%
Computer Stationery $300/- hoac hon 8%
Computer Stationery dudi $300/- 2%
Fixed Disks $2000/- hoac hon 10%
Fixed Disks $1500/- hoac hon 5%
Computers $5000/- hoac hon 10%
Computer $2500/- hoac hon 5%

Duéi day l1a chuong trinh tinh giam gia.

Vi du 7.9:
#i ncl ude <stdi o. h>

void main()

{

i nt product code;
fl oat orderamount, rate = 0.0;
printf(“\nPlease enter the product code: ” );

scanf (“%d”, &productcode);
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}

printf(“Please enter the order anpunt:

scanf(“% ", &orderanount);

i f (productcode == 1)

{ i f (orderanmount >= 500)
rate = 0.12;
else if (orderanmount >= 300)
rate = 0.08;
el se
rate = 0.02;
}
el se if (productcode == 2)
{
if (orderanmount >= 2000)
rate = 0. 10;
else if (orderanmount >= 1500)
rate = 0. 05;
}
el se if (productcode == 3)
{
if (orderanmount >= 5000)
rate = 0. 10;
else if (orderanmount >= 2500)
rate = 0. 05;
}
orderanmount -= orderanount * rate;

printf( “The net order amount is %.2f \n",

Két qua ciia chuong trinh duoc minh hoa nhu sau:

Pl ease enter the product code: 3
Pl ease enter the order anount: 6000
The net order ampunt is 5400
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O trén, else sau cung trong chudi cic ese-if khong can kiém tra bit ky diéu kién nao. Vi du, néu ma
san pham dugc nhap vao 1a 1 va gia tri dat hang nhé hon $300, thi khong can phai kiém tra diéu kién,
Vi tat ca cac kha ning da dugc kiém soat.

Két qua thyc thi chwong trinh v6i ma san phim 13 3 va gia tri dat hang 1a $6000 duoc trinh bay & trén.
Stra doi chuong trinh trén dé chu y dén truong hop dir liéu nhap 12 mot mi san phim khong hop 1¢.
Piéu nay co the dé dang dat dugc bang cach thém mot 1énh else vao chudi 1énh if dung klem tra ma
san phdm. Néu gip mot ma san phdm khong hop 18, chuong trinh phai két thiic ma khéng can tinh gia
tri thuc ctia don dat hang.

7.2.5 Cau Iénh ‘switch’:

Cau 1énh switch cho phép ta dura ra quyét dinh c6 nhiéu cach lya chon, n6 kiém tra gi tri ciia mot
biéu thirc trén mot danh sach cac hang s nguyén hodc ki ty. Khi nd tim thdy mot gia tri trong danh
sach trung véi gia tri cua biéu thirc diéu kién, cac cau lIénh gén voi gia tri d6 s€ dugc thuc hién. Ca
phap téng quat cta 1énh switch nhu sau:

switch (biéu thic)
{ case héng 1:
chudi cdu_lénh;
break;
case hang 2:
chudi cédu_lénh;
break;
case hang 3:
chudi cdu lénh;
break;
def aul t:
chudi cau lénh;

}

O do, switch, case va default 1a cac tur khoa, chudi_cau_lénh co thé 1a 1énh don hodc 1énh ghep va
khong can dat trong cap déu ngodc. Biéu_thirc theo sau tir khoa switch phai duoc dit trong déu ngoac
(), va toan b phan than ctia 1énh switch phai dugc dat trong cip ngoic nhon { |3 Kiéu dir liéu ket qua
ctia biéu_thuc va kiéu dir li€u cua cac hang theo sau tir khoa case phai dong nhat. Chu ¥, hang sO sau
case chi c6 thé 1a mot hing s6 nguyén hoic hang ky tu. N6 ciing ¢ thé 1a cac hing biéu thic —
nhiing biéu thirc khong chira bat ky mot bién nao. Tét ca cac gia tri ctia case phai khac nhau.

Trong cau Iénh switch, biéu thuc duge xac dinh gia tri, gid tri cua n6 dugc so sanh vai tung
gia tri gan véi timg case theo thir tr da chi ra. Néu mot gia trj trong mot case tring voi gid tri
cua biéu thtrc, cac 1énh gan véi case d6 s€ duoc thuc hién. Lénh break (s€ noi & phan sau)
cho phép thoat ra khoi switch. Néu khong dung 1énh break, cac cau 1énh gin vé6i case bén
dudi s& duge thuc hién khong ké gia tri ciia n6 ¢6 tring voi gia tri ciia biéu thire diéu kién hay
khong. Chuong trinh ¢t tiép tuc thuc hién nhu vy cho dén khi gip mot 1énh break. Chinh vi
thé, 1énh break dugc coi 1a 1énh quan trong nhéat khi dung switch.

Céc cau lénh gin voi default s& duoc thuc hién néu khong co case nao thda man. Lénh
default 1a tuy chon. Néu khong c6 1énh default vakhdng co case nao thoa mén, khong co
hanh dong nao dugc thuc hién. Co thé thay doi thir tu cua case va default.

Xét mot vi du.
Vi du 7.10:

#i ncl ude <stdi o. h>
main ()
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char ch;
clrscr ();

printf(“\nEnter a | ower cased al phabet (a - z): ");
scanf (“ %", &ch);

if (ch<*a || ch>"'2z")

printf(“\nCharacter not a | ower cased al phabet”);
el se

switch (ch)

{

case

case

case

case

case :
printf(“\nCharacter is a vowel"”);
br eak;

case ‘'z
printf (“\nLast Al phabet (z) was entered”);
br eak;

defaul t:

printf(“\nCharacter is a consonant”);
br eak;

}

Chuong trinh trén nhan vao mot ki ty & dang chit thuong va hién thi thong bao ki tu d6 1a
nguyén am, la chit z hay 1a mdt phu am. Néu né khong phai ba loai ¢ trén, chuong trinh hién
thi thong bao “Character not alower cased alphabet”.

Nén su dung Iénh break trong ca case cudi cung hodc default mic du vé mit logic la khong
can thiét. Nhung diéu d6 rat c6 ich néu sau nay chung ta dwa thém case vao cubi.

Dudi day la mét vi du, & d6 biéu thirc ctia switch 1a moét bién kiéu s6 nguyén va gia tri cia moi case 1a
mot s6 nguyén.

Vidu 7.11:
/* Integer constants as case |abels */
#i ncl ude <stdio. h>
voi d main()
{ i nt basic;

printf(“\n Please enter your basic: ");

scanf (“%”, &basic);
switch (basic)
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case 200:
printf(“\'n Bonus
br eak;

case 300:
printf(“\'n Bonus
br eak;

case 400:
printf(“\'n Bonus
br eak;

case 500:
printf(“\'n Bonus
br eak;

def aul t:

printf(“\n Invalid entry”);

br eak;

is dollar
is dollar
is dollar
is dollar

%\ n”,

%\ n”,

%\ n”,

%\ n”,

140) ;

175) ;

Tt vi du trén, 1énh switch rat thuan loi khi chung ta muén kiém tra mot biéu thirc dya trén
mot danh sach gia tri riéng biét. Nhung n6 khong thé dung dé kiém tra mot gia tri c6 ndm
trong mot mién nao d6 hay khong. Vi du, khong thé dung switch dé kiém tra xem basic c6
nam trong khoang tir 200 dén 300 hay khong, dé tir 46 xac dinh mtc tién thuéng. Trong

nhiing truong hop nhu vay, ta phai su dung if-else.

12
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Tém tit bai hoc
> Céc 1énh diéu kién cho phép chiing ta thay d6i luong thyc hién ciia chuong trinh.

> C hd tro hai dang cau lénh lua chon : if vaswitch.
> Sau day 1a mot vai cau 1énh diéu kién:

e Lénh if — khi mot diéu kién duoc kiém tra; néu két qua la true, cac cau 1énh theo sau n6 sé dugc
thuc thi va sau d6 thuc hién 1énh ti€p theo trong chuong trinh chinh. Ngugc lai, néu két qua 1a false, sé

thyc hién ngay 1énh tiép theo trong chwong trinh chinh.

e Lénh if ... dse— khi mot diéu kién duoc kiém tra; néu két qua 1a true, cac cdu lénh theo sau if
duogc thuc thi. Néu két qua 1a false, thi cac 1€nh theo sau €l se dugc thuc thi.

e Céc lénh if 16ng nhau 14 1énh if bén trong mot 1énh if khéc.

e L[&nh switch cho phép dua ra quyét dinh ¢6 nhiéu lya chon, no kiém tra gia tri cia biéu thirc diéu
kién trong mdt danh sach cac hang. Néu cd, chuong trinh chuyén dén phan dé dé thyc hién.
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Kiém tra tién dd hoc tap

1. Caclénh............ cho phép chung ta thay d6i ludng thyc hién ciia chuong trinh.
A. Diéu kién B. Vong lép
C. Tuan tu D. Tat ca déu sai
2. Lénh esela mét tuy chon. (Pung / Sai)
3 la 1énh if duoc dat bén trong mot 1énh if hodc else. i
A. Nhiéu I¢énh if B. Lénh if 1ong nhau
C. Lénh if dao D. Tat ca déu sai
4. Lénh............ 1a mot 1énh cho phép chon nl}iéu huéng thi hanh. Lénh nay kiém tra gia tri cia mot
biéu thire dya vao mét danh sach cac hang s6 nguyén hodc hang ky tu.
A. Tuan tu B.if i
C. switch D. Tat ca déu sai
5

if (biéu_ thuc)
cdu_ 1énhl;
el se
cdu 1énh2;

Céau 1énh nao s& dugc thyc thi khi gia tri ctia biéu_thl'rc la false?
A. cau Iénhl B. cau 1énh2
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Bai tap tw lam

1. Viét chuong trinh nhap vao hai s a va b, va kiém tra xem a c6 chia hét cho b hay khong.
2. Viét chuong trinh nhap vao hai s6 va kiém tra xem tich cua hai s6 nay bang hay 1én hon 1000.

3. Viét chuong trinh nhap vao hai sd. Tinh hiéu cta hai s6 ndy. Néu hiéu sb nay bang v6i mot trong
hai s6 da nhéap thi hién thi thong tin:

Hiéu bing gia tri <gi4 tri ciia s6 di nhap vao>
Néu hiéu khong béng véi mét trong hai gia tri da nhép, hién thi thong tin:
Hiéu khong bing bat ky gia tri nao da dwoc nhap

4. Cong ty Montek dua ra cac mirc trg cap cho nhan vién (mg véi timg loai nhan vién nhu sau:

Loai nhin vién Mikc tro cip
A 300
B 250
Nhitng loai khac 100

Tinh luong cudi thang ctia nhan vién (Mirc lwong va loai nhan vién duoc nhap tir ngudi dung).

5. Viét chuong trinh xép loai sinh vién theo cac qui ludt dudi dy:

Néu diém => 75 - Loai A
Néu 60 <=diém<75 - Loai B
Néu 45 <=diém <60 - Loai C
Néu 35 <=diém <45 - Loai D
Néu diém < 35 - Loai E
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Bai 8 Piu kién

Muc tiéu:
Két thiic bai hoc nay, ban cé thé:

» St dung:
= Ciu lénh if
= (Cau lénh if — else
=  Cau Iénh véi nhiéu if
= Cau lénh if 10ng nhau
= (Cau lénh switch.

Céc budc trong bai hoc nay dugc trinh bay chi tiét, 10 rang va can than. Piéu nay gitp ta hiéu 16 vé
cong cu 1ap trinh. Thuc hién theo cac budc sau that can than.

Phin I - Trong thoi gian 1 gio 30 phit dau:

8.1 Lénh if:

Vidu 1:
Trong phan nay chiing ta s& viét mt chuong trinh dé tinh tién hoa hong phai tra cho nguoi ban hang
dua vao s0 luogng hang ho ban dugc.

Bai toan:

Cong ty SARA sé tra 10% tién hoa hong cho nhdn vién ban hang cua cong ty néu doanh sé ban hang
cia nhan vién dat $10,000 hodc hon. Tinh tién hoa hong phdi tra cudi méi thanng.

Bai toan khai bao hai bién kiéu “float’ 12 sales_amt va com. Chu ¥, cac bién dugc khai bao trong cting
mot dong trong chuong trinh thi sir dung ddu phay (,) @ phan cach giita cac bién.

Theo doi doan ma 1énh dudi day:

printf(“Enter the Sal es Amount: *);
scanf(“% ", &al es_ant);

Trong ham printf(), chang ta hién thi thong diép yéu cau nhap doanh sb ban hang, va trong ham
scanf() su dung %f dé nhan mdt gia tri tr nguoi dung. Gid tri nhap vao s€ dugc gan cho bién
sales_ant.

if (sales_am >= 10000)
com = sales_am * 0.1,

Céau [énh trén dugc dung de kiém tra gié tri ctia bién sales_amt c6 16n hon hodc bang 10000 khong. >=
13 toan tir so sanh, s& tra vé gid trj dung hoac sai. Trong truong hop, néu ban nhp vao gia tri 15000,
diéu kién (sales amt >= 10000) c6 két qua 1a ding. Néu ding, nd s& thuc thi ciu 1énh com =
sales amt * 0.1. Bay gid gi4 tri ctia bién com s& 1a 1500. Néu diéu kién 1a sai, n6 sé& in ra gia tri tién
hoa hdng 14 0. O day chung ta thay, diéu kién if chi c6 mot 1énh duy nhit. Néu c6 nhidu hon mét 1énh
cho didu kién if, cac 1énh phai duoc dat trong cap ddu ngodc {}.

printf(“\n Conm ssion = %", com;
Céu 1énh trén dugc st dung dé hién thi gi4 tri tién hoa hong. ‘%f” dugc s dung dé hién thi gia tri cia

mdt bién ‘float” dugc dua ra sau ddu phay & cudi ctia ham printf(). Vi vay, printf() & day hién thi tién
hoa hong tinh dugc.
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8.1.1 Tinh tién hoa hong:

1. Tao mot tap tin méi. _
2. Nhép vao doan mi 1énh sau day trong ciia s6 ‘Edit Window’:
#i ncl ude <stdio. h>
#i ncl ude <coni o. h>
voi d nmain()
{ float com= 0, sales_ant;
clrscr();
printf(“Enter the Sales Anmount: “);
scanf(“% ", &sales_ant);
if (sales_ant >= 10000)
com= sales_ant * 0.1;
printf(“\n Comm ssion = %", com;
}
3. Lwu tap tin voi tén comm.C.
4. Bién dich tap tin comm.C.
5. Thye thi chuwong trinh comm.C.
6. Tré vé cira sb ‘Edit Window”.

KET QUA:

Enter the Sales Amount; 15000
Commission = 1500.000

8.2 Lénh ‘if-else’:

Trong phan nay chung ta s& viét mot chwong trinh st dung 1énh if-else. Chwong trinh hién thi s6 16n
hon trong hai so.

Theo doi cac dong ma 1é€nh sau:

if (nunil > nunR)

printf(“\'n The greater nunber is: %", numl);
el se

printf(“\ The greater nunber is: %", nunR);

Trong doan mi 1énh nay ham printf() dau tién chi dwoc thuc thi néu gid tri cua bién numl 16n hon gia
tri ctia bién num2, khi d6 phan else dugc boé qua. Néu gia trj ciia bién numl khong 16n hon gia tri cua
bién num2, ham printf() dugc bo qua. Trong truong hop nay ham printf() thir hai, 1énh theo sau else,
duoc thuc thi.

Trong chuong trinh sau, boi vi gia tri ciia bién numil 1én hon num2, ham printf() dau tién duoc thyc
thi.

1. Tao mot tap tin méi.
2. Nhip vao doan mi I¢nh sau diy trong ciia s6 ‘Edit Window’:
#i ncl ude <stdio. h>
#i ncl ude <coni o. h>

voi d main()

{
int Nunl, Nun®;
clrscr();
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Numil 540;
Nun® 243;
if (Nunil > NunR)
printf(“\n The Geater Nunber Is: %", Nunml);

el se
printf(“\n The Geater Nunber Is: %", NunR);

Luru tp tin véi tén ifelse.C.
Bién dich chwong trinh ifelse.C.
Thue thi chwong trinh ifelse.C.
Tré vé cira s6 ‘Edit Window’.

PO PEY

KET QUA:

| The greater number is: 540

8.3 Lénh ‘if-else-if’:

Trong phan nay chung ta s& viét mot chuong trinh sir dung 1énh if —else — if. Chuong trinh s& hién thi
s6 16n hon trong hai sb, hodc s& hién thi cac sb 13 bang nhau.

Trong chuong trinh & phan trude, c6 hai bién ‘sé nguyén’ numl va num2 duoc khai bao. Cac bién
dugc gan gia tri.

Quan sat cac dong ma 1€nh sau:

i f (nunl == nunR)

printf(“\nNunbers are Equal ");
else if (nunl < nun®)

printf(“\nThe Larger Nunber is: %l”, nun®);
el se

printf(“\nThe Larger Nunber is: %", numl);

Trong doan ma 1énh trén, didu kién ‘if” d4u tién (numl == num2) kiém tra xem gi tri ctia bién numil
¢6 bang bién num2 khong. Trong C, ky hiéu == dugc sir dung dé kiém tra hai toan hang c6 bang nhau
khong. Néu diéu kién dau tién (numl = =num?2) co gia tri true thi ham printf() theo ngay sau s& duoc
thyc thi. Néu didu kién dau tién khong dung, didu kién cta else-if s& duoc kiém tra. Trong truong hop
diéu kién nay (numl < num?2) théa, ham printf() theo sau nd s& dwogc thuc thi. Néu ca hai diéu kién
cua if vaelseif déu khong théa man, thi cAu 1énh sau else cudi cung s& duge thuc thi.

Trong chuong trinh duéi day, vi gia tri cia numl nhé hon num2, 1énh printf() thi hai sé duoc thue thi.

1. Tao mot tap tin méi.
2. Nhip doan mi I¢nh sau trong cira sé ‘Edit Window”’.
#i ncl ude <stdio. h>
#i ncl ude <coni o. h>

voi d main()

{ int nunml, nun®;
nunl = 77;
nunm = 90;

if (nunl == nun®)
printf(“\nThe Nunbers are equal ");
else if (numl < nun)
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printf(“\n The Larger Nunmber is: %l”, nun®);
el se
printf(“\n The Larger Number is: %l”, nunil);
}
1. Luwu tap tin véi tén ifelsaif.C.
2. Bién dich tap tin ifelsaif.C.
3. Thuyec thi chwong trinh ifelseif.C.
4. Tré ve cira so ‘Edit Window’.
KET QUA:

| The Larger Number is: 90

8.4 Lénh ‘if 16ng nhau’:

Trong phin nay ching ta s& viét mot chuwong trinh dé hiéu rd vé 1énh “if 1dng nhau’.
Bai toan:

Cong ty MONTEK da ra qb‘tyé't dinh chi tién hoa hong cho bg phdn ban hang tity thudc vio doanh thu
ban san pham. Ty I¢ hoa hong dwoc tinh nhu sau:

Doanh thu ban Loai sin phim Hoa héong
> 10,000$ A 10%

-- 8%
<= 10,000 -- 5%

Tinh tién hoa hong cudi moi thang.

Trong chuong trinh nay ching ta tinh tién hoa hdng dira vao loai san phdm va luong san phim ban
duoc.

Quan sat cac dong ma 1€nh sau:

printf(“\Enter the Sales Amount: “);
scanf(“% ", &al es_am);

printf(“\n Enter the Gade: “);
scanf (“%", &gr ade) ;

Ham scanf() dz‘iul, tién dugc dung dé nhap doanh thu ban hang, va ham scanf() thir hai dugc st dung dé
nhap loai sdn pham. Pinh dang %c dugc str dung dé nhan mdt ky tu tir nguoi dung.

if (sales_ant > 10000)
if (grade == "A")
com= sales_ant * 0.1;
el se
cone = sales _ant * 0.08;
el se
com = sales_am * 0.05;

Gia st ching ta nhip doanh thu ban hang la 15000 va loai san pham 1a “‘A’. Chuong trinh s& kiém tra
diéu kién if (sales_amt > 10000); vi diéu kién nay c6 ket qua dung, chuong trinh s& tiép tuc 1énh if thir
hai (grade == ‘A”). Diéu kién nay ciing thoa, vi vy tién hoa hong dugc tinh com = sales amt * 0.1.

Chung ta xem mdt tinh hudng khac véi doanh thu ban hang & 15000 va loai san pham 1a ‘B’. Chuong

trinh s& kiém tra diéu kién if du tién (sales_amt > 10000), diéu kién nay théa. Va chuwong trinh thuc
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hién tiép 1énh if thir hai, trong truong hop nay diéu kién khong thoa man, chuong trinh s& chuyén dén
1énh else twong ng, ...

el se
com = sales_am * 0.08;

Néu chiing ta nhp gia tri 10000 hogc nho hon, chuong trinh s& chuyén dén diéu kién else sau ciing va
tinh ti€n hoa hong theo céng thirc:

com = sales amt * 0.05;

1. Tao mot tap tin mai. _

2. Nhép doan mi Iénh sau trong cira so6 ‘Edit Window’.
#i ncl ude <stdio. h>

#i ncl ude <coni o. h>

voi d main()
{
float com= 0, sales_ant;
char grade;
clrscr();
printf(“\Enter the Sales Anobunt: “);
scanf(“% ", &sales_ant);
printf(“\n Enter the G ade: “);
scanf (“%”, &grade);
if (sales_ant > 10000)
if (grade == "A")
com = sales_am * 0.1,
el se
com = sales_ant * 0.08;
el se
com = sales_ant * 0.05;
printf(“\n Comm ssion = %", com;

Luwu tip tin véi tén nestif.C.
Bién dich tap tin nestif.C.
Thuc thi chwong trinh nestif.C.
Tré vé cira s6 ‘Edit Window’.

ApODNPET

KET QUA:

Enter the Sales Amount; 15000
Enter the grade: A
Commission = 1500

8.5 Sir dung I€nh ‘switch’:

Trong phan nay chung ta s& sir dung 1énh ‘switch’. Chuong trinh hién thi két qua tlly vao toan tir toan
hoc dugc st dung.

Trong chuong trinh nay c6 hai bién s6 nguyén 1a numl va num2 va mét bién ky tu op duoc khai béo.
Céac bién dugc gan gia tri. Mot phép toan so hoc dugc luu trong bién op.
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Bién op duoc truyén vao biéu thirc sau ‘switch’. case diu tién so sanh gi tri cta bién op vé6i “+’. Néu
nhan (+) so khop vai gia tri trong op, thi cac dong ma 1énh sau dugc thuc thi:

res = numl + nun®;
printf(“\'n The sumis: %", res);
br eak;

Téng ctia numl va num2 dugc luu trong bién res. Lénh printf() hién thi gia tri cta bién res. Lénh
break dé thoat khoi 1énh ‘switch’.

Trong case thir hai, gi4 tri ctia op dugc so sanh voi -, va sau d6 biéu thirc numl — num2 duoc thuc
thi. Tuong tu, néu gia tri cta op la**’ va‘/’, numl* num2 vanuml / num2 dugc thyuc thi.

Néu khong c6 trudng hop nao & trén thoa mén, thi 1énh printf() cua default’ s& duoc thuc thi.

1. Tao mot tap tin méi. _
2. Nhép doan mi Iénh sau trong cira so6 ‘Edit Window’.
#i ncl ude <stdio. h>
#i ncl ude <coni o. h>
voi d nmain()
{ int nunil, nunR, res;
char op;
nunl = 90;
numn 33;
op = ‘-,
clrscr();
switch (op)
{ case '+ :
res = nunml + nunt;
printf(“\nThe Sumis: %", res);
br eak;

case
res = numl - nun®;
printf(“\nNumber after Subtraction: %, res);
br eak;
case ‘/’:
res = nunl / nung;
printf(“\'n nNunber after Division: %", res);
br eak;
case ‘' *':
res = nunil * nung,
printf(“\n nNunmber after multiplication: %", res);
br eak;
defaul t:
printf(“\nlnvalid");
br eak;

}

Luwu tip tin voi tén case.C.
Bién dich tap tin case..C.
Thuwe thi chwong trinh case.C.
Tré vé cira s6 ‘Edit Window’.

pONPET

KET QUA:

| Nunber after Subtraction: 57
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Phan II -

Trong thoi gian 30 phut ké tiép:

1. Mot hoc vién duge kiém tra 3 mén hoc. Mdi bai kiém tra toi da 1a 100 diém. Diém trung binh ciia
hoc vién duogc tinh, va hoc vién dugc x&p loai tuy thudc vao két qua cia di€m trung binh theo qui luat

Sau:

Piém trung binh Loai
>=90 E+
80-<90 E
70-<80 A+
60-<70 A
50-<60 B+
<50 ROT

Dé thyc hién:

cpoow

biéu kién

Nhép vao diém cua 3 mén hoc va luu trong 3 bién khac nhau 1a M1, M2 vaM3.
Tinh diém trung binh (avg = (M1 + M2 + M3)/3).

Xéc dinh loai cua hoc vién dua trén diém trung binh da tinh.

Hién thj loai.
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Bai tap tuw lam

1. Khai bao hai bién x va y. Gan tri cho cac bién nay. SO x dugc in ra man hinh chi khi x nh6 hon
2000 va 16n hon 3000, va so y chi dugc in ra man hinh khi y nam gitra 100 va 500.

2. Viét chuong trinh trinh bay kha ning cua may tinh ciia ban. Ngudi dung nhap va mot ky tu trong
bang chit cai va chuong trinh hién thi ngdn ngit 1ap trinh tuong img. M6t vai vi du nhép va xuat nhu

Sau:

Nhip

A hodc a
B hoac b
Choicc
D hodcd
F hoac f
P hoac p
V hodc v

Xuit

Ada

Basic
COBOL
dBASE III
Fortran
Pascal
Visual C++

St dung 1énh ‘switch’ dé chon va hién thi thong diép thich hop. Sir dung nhan default dé hién thi
thong diép néu ky tu nhap khong nam trong danh sach liét ké trén.

3. Nhip gia tri vao ba bién va in ra man hinh gi4 tri 16n nhét.

Lap trinh co ban C



Bai 9 Vong lap

Muc tiéu:
Két thiic bai hoc nay, ban cé thé:

Hiéu duoc vong lap ‘for’ trong C

Lam viéc v6i toan tir ‘phay’

Hiéu cac vong lip 16ng nhau

Hiéu vong lap ‘while’ va vong lip ‘do-while’
Lam viéc vdi 1€nh ‘break’ va 1énh ‘continue’
Hiéu ham ‘exit()’.

YVVVYVYYYVY

Gidi thi¢u:

Mot trong nhitng diém manh 16n nhit cua may tinh 1a kha ning thuc hién mot chudi cac 1énh lap di lap
lai. Piéu do6 c6 duoc 1a do str dung cac cau tric 1ap trong ngén ngit 1ap trinh. Trong bai nay ban sé& tim
hicu cac loai vong lap khac nhau trong C.

9.1 Vong lap:

Vong lap 1a mot doan ma 1énh trong chuong trinh dugc thyc hién lap di lap lai cho dén khi théa man
mot diéu kién nao d6. Vong lap 1a mot khai ni€ém co ban trong lap trinh cau tric.

Trong C c6 céc loai vong lap sau:
Vong lap for
Vong lap while
Vong lap do...while

Ta sir dung cAc todn tir quan hé va toan tir logic trong cac biéu thirc diéu kién dé diéu khién sy thuc
hién cua vong lap.

9.2 Vong lap “for’:

Cu phép tong quat ctia vong lap for nhu sau:

for (khdi tao gid tri cho bién diéu khién; biéu thuc diéu
kién;biéu thtc thay dbi gid tri cia bién diéu khién)

{

Cdu 1lénh (céc cédu 1lénh);

}
Khéi tao gid tri cho bién diéu khién 1a mot cau 1énh gan gia tri ban dau cho bién diéu khién trudc khi
thuc hién vong lip. Lénh nay chi duoc thyc hién duy nhit mot lan. Biéu thire diéu kién 1a mot biéu
thirc quan hé, xac dinh didu kién thoat cho vong lap. Biéu thirc thay déi gid tri cia bién diéu khién xéc
dinh bién diéu khién s& bi thay d6i nhu thé nao sau mdi 1an vong lap duoc lap lai (thuong 1a ting hodc
giam gia tri cua bién diéu khién). Ba phan trén dugc phan cach boi ddu chidm phay. Cau 1énh trong
than vong lap co thé 1a mot 1énh duy nhat (1énh don) hodc 1énh phirc (nhiéu 1énh).
Vong lap for sé& tiép tuc dugc thuc hién chirng nao ma biéu thtrc diéu kién con dung (true). Khi biéu
thirc diéu kién 1a sai (false), chuong trinh s& thoat ra khoi vong lap for.

Xem vi du sau:
/* Pay la chuong trinh minh hoa voéng 1ldp for trong chuong trinh C*/

#i ncl ude <stdi o. h>
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mai n()
o
int count;
printf(“\t This is a \n");
for (count = 1; count <= 6; count++)
printf(“\n \t \'t nice”);
printf(“\n\t\t world. \n");

}

Két qua cta chuong trinh trén dugc minh hoa nhu sau:

This is a
ni ce
ni ce
ni ce
ni ce
ni ce
ni ce
wor | d.

Chung ta s& xem xét ki doan vong lap for trong chwong trinh trén:

1. Khai tao gié tri cho bién diéu khién: count = 1.

Lénh nay duoc thuc hién duy nhét mot 14n khi vong lap bat dau duoc thuc hién, va bién count duoc
dat giatrila 1.

2. Biéu thirc diéu kién: count < = 6.

Chuong trinh kiém tra xem gia tri hién tai cua bién count c6 nhd hon hay bang 6 hay khong. Néu

dtng, cac cau Iénh trong than vong lap s€ dugc thyc hién.

3. Than cta vong lip c6 duy nhit mot 1énh
printf(“\n \t \t nice”);

Cau 1énh nay c6 thé dit trong cip dau ngoic nhon {} cho d& nhin.

4. Biéu thirc thay ddi gia tri cta bién didu khién count++, ting gi4 tri cta bién count 1én 1 cho lin
lap ke tiép.

Cac budc 2, 3, 4 dugce 1ap lai cho dén khi biéu thirc diéu kién la sai. Vong lap trén sé dugc thuc hién 6
lan v6i gia tri cta count thay doéi tir 1 dén 6. Vi vay, tir nice xuat hién 6 1an trén man hinh. Sau do6,

count ting 1én 7. Do gié tri nay 16n hon 6, vong lip két thic va cau 1énh sau vong 1ap duge thyc hién.

Chuong trinh sau in ra cc s6 chin tir 1 dén 25.

Vidu 9.2:
#i ncl ude <stdi o. h>
mai n()
L
int num
printf(“The even nunbers from1l to 25 are: \n\n”);
for (nun2; num <= 25; nunmt=2)
printf(“%\n”, nunj;
}

Két qua cia chuong trinh trén nhu sau:

2 Lap trinh co ban C



The even nunmbers from1l to 25 are:

Vong lap for & trén khi tao gia tri ciia bién nguyén num1a 2 (dé ldy mot sé chin) va ting gia tri cua
no 1én 2 moi lan vong 1ap duoc 1ap lai.

Trong cac vong lap for, biéu thuc diéu kién ludn duoc kiém tra ngay khi bat dau vong lip. Do do cac
1énh trong than vong 1ap s€ khong dugce thuc hién néu ngay tir ban dau diéu kién d6 1a sai.

» Toan tir ‘phdy (comma)”: i i
Phan bicu thirc trong toan tir for c6 thé dugc mé rong de thém vao cac 1énh khoi tao hay cac 1€nh thay
doi gié tri cia bien. Ca phap nhu sau:

bidu thtcl , biédu thuc?

Céc biéu thirc trén dugc phan cach béi toan tir ‘phdy’ (, ), va dugc thuc hién tir trai sang phai. Thir tur
cuia cac biéu thire 1 quan trong trong truong hop gia tri cua biéu thirc thr hai phu thudc vao gia trj cta
biéu thirc thir nhat. Toan tr nay c6 do uvu tién thap nhat trong cac toan tir ca C.

Vi dy duéi day in ra mot bang cac phép cong voi két qua khong ddi d& minh hoa khai niém vé toan tir
phay 1o rang hon.

Vi du 9.3:
#i ncl ude <stdi o. h>
nmai n()
{

int i, j, nmax;
printf(“Please enter the nmaxi numvalue \n”);
printf(“for which a table can be printed: “);
scanf (“%”, &max);
for (i =0, j =max; | < =max; i++ j--)
printf(“\n% + % = %", i, j, i +]j);
}

Két qua ctia chuong trinh trén duge minh hoa nhu sau:

Pl ease enter the maxi num val ue
for which a table can be printed: 5
0 +

N Who
I n
(G266 é) |

1 +
2 +
3 +
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5
5

4 + 1
5 + 0

Chuy trong vong lap for, phan khoi tao gia tri 1a:
i = 0, j = max
Khi vong lap bat dau chay, i dugc gan gia tri 0 va j dugc gan gia tri clia max.
Phéan thay dbi gia tri cua bién diéu khién gdém hai biéu thirc:
i+, j—
sau moi lén thuc hién than vong lap, i duoc ting 1én 1 va j giam di 1. Téng cua hai bién d6 luén bang
max va dugc in ra man hinh:

» Vong lap ‘for long nhau’:

Mot vong lap for duoc goi la 16ng nhau khi né nam bén trong mot vong lap for khac. N6 s& c6 dang
tuong tu nhu sau:

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

{

f or (j =0; | < max2 ; j++)

{
}
,

Xem vi du sau:

Vi du 9.4:
#i ncl ude <stdi o. h>
mai n()
{
int i, j, k;
i = 0;
printf(“Enter no. of row “);
scanf(“%d”, & );

printf(“\n”);
for (j =0; j <i; j++)
{
printf(“\n”);
for (k = 0; k <= j; k++) /*vong ldp for bén trong*/
printf(“*”);
}

}

Chuong trinh trén s& hién thi ky ty “*’ trén mdi dong va sé ky tu “*’ trén mdi dong sé& ting thém 1.
Chuong trinh s€ nhan vao s6 dong, tir d6 ky tu “*’ s€ dugc in ra. Vi dy, néu nhap vao so6 5, két qua nhu
Sau
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*

* %

* % %
* k k%

* k k k%

» Cac truong hop khac cia vong lap ‘for’:

Vong lap for co thé dugc sir dung ma khong can phai ¢ ddy du cac thanh phan cia né.
Viduy,
for (num= 0; num!= 255;)
{ printf(“Enter no. “);
scanf (“%”, &un) ;

}

Doan mi trén s& yéu cau nhap gid tri cho bién num cho dén khi nhép vao 255. Vong lap khong co phan
thay ddi gié tri ciia bién didu khién. Vong lap s& két thiic khi bién num c6 gia tri 255.

Tuong ty, xét vi du sau:

bri ntf("Enter value for checking :");
scanf ("%", &num;

for(; num< 100; )
{

}
Vong lip trén khong c6 phan khoi tao tham sé va phan thay ddi gié tri ciia tham sb.
Vong lap for khi khong c6 bét ky thanh phan nao s& 1a mot vong lap vo tan

for ( ; ;
printf(“This loop will go on and on and on...\n");

Tuy nhién, 1¢nh break bén trong vong lap s€ cho phép thoat khdi vong lap.

for (; ;)
{ printf(“This will go on and on”);
i = getchar();
if (i =X || i =="'x");
br eak;

Vong lap trén s¢ duoc thyc hién cho dén khi nguodi dung nhap vao X hodc X.

Vong lip for (hay vong lap bat ki) co thé khong c6 bat ki Iénh nao trong phan thin ctia né. Ki thuét
nay giup tang tinh hi¢u qua trong mét vai giai thuat va dé tao ra do tré vé mat thoi gian.

(i =0; i < xyz_value; i++);

Vong lap 5



@TECH
WoRLowio e

1a mot vi du dé tao ra do tré vé thoi gian.

9.1.2 Vong lap ‘whil€e':

CAu truc 13p thir hai trong C 1a vong 1ap while. Ca phép téng quat nhu sau:

while (diéu kién la dung)
cdu_lénh;

O @6, cau_lénh c6 thé 1a rdng, hay mot 1énh don, hay mot khdi 1énh. Néu vong lap while chira mot tap
cac 1énh thi chiing phai dugc dit trong cip ngodc xoan {}. diéu_kién c6 thé 1a bicu thic bat ky. Vong
1ap s€ dugc thuc hién lap di 1ap lai khi diéu kién trén 1a dung (true). Chuong trinh sé& chuyén dén thuc
hién 1énh tiép sau vong 1ap khi didu kién trén 14 sai (false).

Vong lép,for c6 thé dugce sir dung khi §6 lan thuc hién vong lap da dugc xac dinh trude. Khi s6 1an lap
khong biét trude, vong 1ap while ¢6 thé dugce str dung.

Vidu 9.5:
/* A sinple programusing the while |oop*/
#i ncl ude <stdi o. h>
mai n()
t
int count = 1;
while (count <= 10)
{ printf(“\n This is iteration %\ n”, count);
count ++;

printf(“\nThe loop is conpleted. \n");

}

Két qua cua chuong trinh trén dugc minh hoa nhu sau:
This is iteration 1
This is iteration 2
This is iteration 3
This is iteration 4
This is iteration 5
This is iteration 6
This is iteration 7
This is iteration 8
This is iteration 9
This is iteration 10

The | oop is conpl et ed.

Dau tién chuong trinh gan gia tri ciia count 1a 1 ngay trong cau 1énh khai bao né. Sau d6 chuwong trinh
chuyén dén thuc hién 1énh while. Phin biéu thirc diéu kién duoc kiém tra. Gi tri hién tai cua count |a
1, nho hon 10. Két qua kiém tra diéu kién 1a ding (true) nén céc 1énh trong than vong 1ap while dugc
thuc hién. Cac 1énh nay duogc dit trong cip dau ngodc nhon {}. Gia tri cua bién count 14 2 sau lan lap
dau tién. Sau do6 biéu thirc didu kién lai dugc kiém tra 1an nira. Qu4 trinh nay ct 1ap di 13p lai cho dén
khi gi4 tri ctia count 16n hon 10. Khi vong lap két thuc, 1énh printf() thir hai duoc thyc hién.

Gibng nhu vong 1dp for, vong 1dp while kiém tra diéu ki¢n ngay khi bat dau thyc hién vong ldp. Do d6
céc 1€nh trong than vong lap s€ khong dugce thuc hién néu ngay tur ban dau diéu kién do 1a sai

6 Lap trinh co ban C



P

WORLDWID

Biéu thirc diéu kién trong vong ldp c6 thé phirc tap tily theo yéu ciu ciia bai toan. Cac bién trong biéu
thue dicu kién c6 thé bi thay doi gia tri trong than vong ldp, nhung cuoi cung dieu ki¢n do phai sai
(false) néu khong vong lap s& khong bao gid két thiic. Sau ddy 1a vi du vé mét vong lap while vo han.

Vi du 9.6:
#i ncl ude <stdi o. h>
mai n()
{ int count = O;
while (count < 100)
{
printf(“This goes on forever, HELP!'!!\n");
count += 10;
printf(“\t%”, count);
count -= 10;
printf(“\t%”, count);
printf(“\Crl - Cwll help”);
}
}

O trén, count ludn ludn bing 0, nghia 13 luén nhé hon 100 va vi vay biéu thire ludn ludn tra vé gia tri
true. Nén vong lap khong bao gio két thic.

Néu c6 hon mét didu kién dugc kiém tra dé két thuc vong lip, vong lap s& két thiic khi c6 it nhdt mot
diéu kién trong cac diéu kién d6 1a false. Vi du sau s& minh hoa diéu nay.

#i ncl ude <stdi o. h>

mai n()
{ int i, j;
i = 0;
j = 10
while (i < 100 & j > 5)
{ i+
b -=2
}
}

Vong lap nay s€ thuc hién 3 lan, lan lap thir nhét j s& 1 10, lan lap ké ‘giép j bang 8 va lan lap thir ba
s€ bang 6. Khi do i van nho hon 100 (i bang 3), j nhén gid tri 4 va dicu kién j > 5 tr¢ thanh false, vi
vay vong lap ket thuc.

Chung ta hay viét mot chuwong trinh nhan di liéu tir ban phim va in ra man hinh. Chuong trinh két thuc
khi ban nhan phim *Z (Ctrl + Z).

Vidu9.7:
| * ECHO PROGRAM */

/* A program to accept input data from the console and print it on
the screen */
/* End of input data is indicated by pressing ‘~Z */
#i ncl ude <stdio. h>
nmai n()
{

char ch;

while ((ch = getchar()) != EOF)
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put char (ch)
}

Két qua ctia chuong trinh trén duge minh hoa nhu sau:
Vi du mot két qua thyuc thi nhu sau:

Have

Have

a

a

good

good

day

day

Nz

Dit liéu nguoi dung nhap vao duoc in dam. Chuong trinh 1am viéc nhu thé nao ? Sau khi nhap vao mot
tap hop cac ky tw, noi dung ctia n6 s& dugc in hai 1an 1én man hinh khi ban nhdn <Enter>. Piéu nay la
do céc ky tu ban nhap vao tir ban phim dugc luu trir trong b dém ban phim. Va 1énh putchar () s& liy
n6 tir bd dém sau khi ban nhan phim <Enter>. Chu y cach thirc két thuc qua trinh nhép diie liéu bang
t6 hop phim ~Z, day 1a ki ty két thiic file tront DOS.

9.1.3 Vong liap ‘do ... whil€e':

Vong 1dp do ... while con duge goi 1a vong ldp do trong C. Khong giong nhu vong 1ap for vawhile,
vong lap nay kiém tra diéu kién tai cudi vong lap. Didu nay ¢ nghia 1a vong ldp do ... while s& dugce
thue hién it nhat mot lan, ngay ca khi diéu kién 1a sai (fal ) & lan chay dau tién.

Ci phép tong quat ctia vong 1ap do ... while nhu sau:

do{
cdu_lénh;
} while (diéu kién);

Cap dau ngodc {} 1a khong can thiét khi chi c6 mot cau 1énh hién dién trong vong lap, nhung viéc s
dung d4u ngodc {} 1a mot théi quen tdt. Vong lap do ... while lap dén khi diéu_kién mang gia tri false.
Trong vong 13p do ... while, cdu_Iénh (khdi cac cau 1énh) s& duoc thuc thi trude, va sau d6 diéu_kién
dugc kiém tra. Néu diéu kién 1 true, chuong trinh s€ quay lai thue hién 1énh do. Néu diéu kién la
false, chuong trinh chuyen dén thuc hién Iénh nam sau vong lap.

Xét chuong trinh sau:

Vi du 9.8:
/* accept only int value */
#i ncl ude <stdio. h>
voi d main()

{ int numl, nun®;
nunmg = O;
do{

printf(“\nEnter a nunber: “);
scanf (“ %", &unl) ;
printf(“No. is %", nunl);

nun++;
}while (nuntl != 0);
printf(“\nThe total nunbers entered were %”, - - nunk);
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/[* nun?2 is decremented before printing because count for |ast
integer (0) is not to be considered */

Két qua ctia chuong trinh dwoc minh hoa nhu sau:
Enter a nunber: 10

No. is 10

Enter a nunber: 300
No. is 300

Enter a nunber: 45
No. is 45

Enter a number: O
No. is O

The total nunmbers entered were 3

Poan chuong trinh trén s€ nhéan cac $6 nguyén va hién thi chung cho dén khi mot $6 0 duogc nhap vao.
Va sau d6 chuong trinh s€ thoat khoi vong lap do ... while va so lugng cac so nguyén da dugc nhap
vao

> Céac vong lip ‘while 16ng nhau’ va ‘do ... while’

Ciing giébng nhu vong 13p for, cac vong lip whilevado ... while ciing ¢6 thé dugc 1dng vao nhau. Hay
xem mot vi du dugc dua ra dudi day.

Vidu 9.9:
#i ncl ude <stdi o. h>
void main()

o
int Xx;
char i, ans;
=",
do{
clrscr();
X = 0;
ans = ‘y’;
printf(“\nEnter sequence of character: “);
do{
i = getchar();
X++:
}while (i '=‘\n");
P="'":
printf(“\nNunber of characters entered is: %", --X);

printf(“\nMre sequences (Y/N?");
ans = getch();
}while (ans == ‘Y || ans == 'y’);
}

Két qua cua chuong trinh dugc minh hoa nhu sau:

Ent er sequence of character: Good Morning!
Nurmber of character entered is: 14
More sequences (Y/N? N

Chuong trinh trén yéu cAu ngudi ding nhap vao mot chudi ki tu cho dén khi nhin phim enter (vong

13p while bén trong). Khi do, chuong trinh thoat khoi vong ldp do...while bén trong Sau d6 chuong
trinh hoi nguoi ding ¢6 mudn nhap tiép nita hay théi. Néu ngudi dung nhin phim ‘y’ hoic °Y’, didu
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kién cho vong while bén ngoai 1a true va chuong trinh nhic ngudi diung nhap vao chudi ky tu khéc.
Chuong trinh ctr tiép tuc cho dén khi ngudi dung nhan bat ky mot phim nao khac voi phim “y” hodc
“Y’. Va chuong trinh két thuc.

9.2 Cac Iénh nhay:

C ¢6 bbn cau 1énh thyc hién sy ré nhanh khong diéu kién: return, goto, break, va continue. Su ré
nhanh khong diéu kién nghia 1 su chuyén diéu khién tir mot diém dén mot 1énh xac dinh. Trong cac
1énh chuyén diéu khién trén, return va goto co thé dung bat ky vi tri nao trong chuong trinh, trong khi
1énh break va continue duoc sir dung két hop véi cac cau 1énh vong lap.

9.2.1 Lénh ‘return’:

Lénh return dung dé quay lai vi tri goi ham sau khi cac Iénh trong ham do6 duoc thyc thi
xong. Trong Iénh return co thé c6 mot gia tri gin v6i nd, gia tri d6 s& duoc tra vé cho chuong
trinh. Ct phép tong quét cua cau l1énh return nhu sau:

return biéu thuc;
Biéu_thtc 1a mot tuy chon (khong bat budc). C6 thé c6 hon mét 1énh return duge sir dung trong mot
ham. Tuy nhién, ham s€ quay tro vé vi tri goi ham khi gip 1énh return dau tién. Lénh return s& duoc

lam r6 hon sau khi hoc vé ham.

9.2.2 Lénh ‘goto’:

C 12 mot ngodn ngit 1ap trinh ¢6 cau tric, tuy vay né van chira mét s6 cau 1énh lam pha vé cau
truc cua chuong trinh:

» (goto
> labe

Lénh goto cho phép chuyén quyén diéu khién téi mot 1énh bat ki ndm trong cung khéi 1énh
hay khéc khoi 1énh bén trong ham d6. Vi vay no6 vi pham céc qui tdc ciia mot ngdn ngir 1ap
trinh c6 cau truc.

C phép tong quat cia mot cau 1énh goto |&:
goto label;

Trong d6 label 1a mot dinh danh phai xudt hién nhu 14 tién t6 (prefix) cia mot cau 1énh khac
trong ciing mot ham. Dau chdm phay (;) sau label danh dau sy két thuc cta 1énh goto. Cac 1énh goto
lam cho chuong trinh khé doc. Chung lam giam d9 tin c@y va lam cho chuong trinh kho bao tri. Tuy
nhién, ching van dugc dung vi ching cung cép céc cach thirc hitu dung dé thoat ra khéi nhimng vong
13p 16ng nhau qua nhiéu mirc. Xét doan mi sau:

for (...) {

for(...) {

for(...) {
while(...) {
if (...) goto errorl,;
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errorl: printf(“Error !'117);
Nhu da thy, label xuét hién nhu 13 mot tién t6 ciia mot cdu 1énh khéc trong chwong trinh.

label: céu 1lénh

hoac
| abel :
{ )
Chudi cac céu 1lénh;
}
Vi du 9.10:

#i ncl ude <stdio. h>
#i ncl ude <coni o. h>
void nain()
t
int num
clrscr();
| abel 1:
printf(“\nEnter a nunber (1): “);
scanf (“%”, &num;
if (num== 1)
goto Test;
el se
goto | abel 1;
Test:
printf(“All done...”);

}

Két qua cua chuong trinh trén dugc minh hoa nhu sau:
Enter a nunber: 4
Enter a number: 5
Enter a number: 1
Al done. ..

9.2.3 Lénh ‘break’:

Cau lénh break c6 hai cach ding. N6 c6 thé duge sir dung dé két thic mot case trong cau 1énh switch
hodc de ket thuc ngay mot vong 1ap, ma khong can ki€m tra diéu kién vong lap.

Khi chuong trinh gap 1énh break trong mét vong 1ap, ngay lap tie vong 1ap dugce két thuc va quyén
di€u khién chuong trinh dugc chuyén dén cau 1é€nh theo sau vong lap. Vi duy,

Vidu9.11:
#i ncl ude <stdio. h>
void nain()

{ int countl, count?2;
for (countl= 1,count2 = 0; countl <= 100; count1++)
{ printf(“Enter %d Count2: “ countl);

scanf (“%d”, count 2) ;
i f (count2==100) break
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}

Két qua cua chuong trinh trén dugc minh hoa nhu sau:

Enter 1 count2: 10
Enter 2 count2: 20
Enter 3 count2: 100

Trong doan ma 1énh ’trén, ngudi ‘dl‘mg 96 thé nhap gié trj 100 cho Cqun'§2. Tuy nhién, néu 100 duoc
nhép vao, vong lap ket thuc va dieéu khién dugc chuyén dén céau lénh ke tiép.

Mot diém khéc,c?in luu y 1a viée sir dung cau 1énh break trong cac 1énh lap 16ng nhau. Khi chuong
trinh thyc thi dén mot 1¢énh break ndm trong mot vong 1dp for 1ong bén trong mét vong lap for khac,
quyén diéu khién dugc chuyén tré vé vong lap for bén ngoai.

9.2.4 Lénh ‘continue':

Lénh continue két thuc 1an 1ap hién hanh va bat dau lan lap ké tiép. Khi g@p énh nay trong chuong
trinh, cac céu 1énh con lai trong than cua vong lap dugc bo qua va quyén diéu khién duoc chuyén dén
budc dau cua vong lip trong 1an 1ap ké tiép.

Trong truong hop vong 13p for, continue thyc hién biéu thirc thay doi gia tri cua bién dleu khién va
sau d6 kiém tra biéu thtrc diéu kién. Trong truong hgp cua Iénh while vado...while, quyén diéu khién
chuong trinh duoc chuyen dén biéu thirc kiém tra diéu kién. Vi du:

Vi du 9.12:
#i ncl ude <stdio. h>
void nain()

{
int num
for (num= 1; num <= 100; numt+)
{
if (num%9 == 0) countinue;
printf(“%\t”, num;
}
}

Chuong trinh trén in ra tat ca cac s tir 1 dén 100 khong chia hét cho 9. Két qua chuong trinh dwoc
trinh bay nhu sau:

1 2 3 4 5 6 7 8 10 11 12 13
14 15 16 17 19 20 21 22 23 24 25 26
28 29 30 31 32 33 34 35 36 37 38 39
40 41 42 43 44 46 47 48 49 50 51 52
53 55 56 57 58 59 60 61 62 63 64 65
66 67 68 69 70 71 73 74 75 76 77 78
79 80 82 83 84 85 86 87 88 89 91 92
93 94 95 96 97 98 100

9.3Ham ‘exit()’:

Ham exit() 1a mot ham trong thu vién chuan cia C. N6 lam viéc twong tu nhu mét 1énh chuyén quyén
diéu khién, diém khac nhau chinh 14 c4c 1énh chuyen quyén diéu khién thuong dugc sir dung dé thoat
khoi mot vong lap, trong khi exit() duoc sir dung dé thoat khoi chuong trinh. Ham nay s& ngay 1ap tirc
két thuc chwong trinh va quyén diéu khién dugc tra vé cho hé diéu hanh. Ham exit() thuong dugc ding
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dé kiém tra mot diéu kién bét budc cho viéc thyc thi cia mot chuong trinh c6 dugc thoda man hay
khong. Ca phap tong quat cia ham exit() nhu sau:
exit (int m& tra vé);

& 46 ma_trd_vé 13 mot tiy chon. S6 0 thudng duoc ding nhu mot md_trd vé dé xac dinh su két thuc
chuong trinh mot cach binh thuong. Nhiing gia tri khac xac dinh mét vai loai 16i.

Vong lap 13
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Tém tit bai hoc

> Cac cau trac vong lap sin c6 trong C:

e Vong lap for.

e Vong lap while.

e Vong lap do ... while.
» Trong C, vong lap for cho phep su thyc thi cac cau 1énh dugce lap lai. N6 dung ba biéu thirc, phan
cach boi ddu chim phay, dé diéu khién qua trinh 13p. Phan than ciia vong lap c6 thé 1a mot 1énh don

hoac 1énh ghép.

> Toan tir ‘ddu phay’ d6i khi hitu dung trong cac 1énh for. Trong C, day 1a toan tir c6 d wu tién
thap nhat.

> Phan than cta 1énh do dugc thuc hién it nhat mot 1an.
> Trong C ¢ bdn 1énh thuc hién sy & nhanh khong diéu kién: return, goto, break, va continue.

> Lénh break cho phép nhanh chong thoat khoi mot vong 1ap don hodc mét vong lap 10ng nhau.
Cau lénh continue bat dau lan lap ké tiép ctia vong lap.

> Mot lénh goto chuyén diéu khién mot cAu 1énh bét ky trong cling mot ham trong chuong trinh C,
n6 cho phép nhay vao va ra khoi cac khoi [énh.

> Ham exit() két thuc ngay chwong trinh va diéu khién dugc chuyén tré vé cho h¢ diéu hanh.
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Kiém tra tién dd hoc tap

1 cho phép mét tap cac chi thi dugc thuc thi cho dén khi mot didu kién xac dinh dat
duoc

A. Vong lap B. Céu trac

C. Toén tur D. Tat ca déu sai.
2. Cacvonglap ............... kiém tra diéu kién tai dinh ctia vong lap, diéu nay c6 nghia 1a doan ma

1énh cua vong lip khong duoge thuc thi néu didu kién 14 sai tai diém bat dau.

A. vong lap while B. vong lap for
C. vong lap do ... while D. Tat ca déu sai.
3. Mot............ dugc st dung dé phan cach ba phan cua biéu thirc trong mot vong lap for.
A. ddu phay B. déu chdm phay
C. dau ganh néi D. Tat ca déu sai
4. Vonglap ............... kiém tra diéu kién tai cudi vong lip, nghia 1a sau khi vong lap duoc thuc
thi.
A. while B. for i
C.do... while D. Tat ca déu sai
5. Lénh............... thuc hién sy tré vé mot vi tri ma tai d6 ham da duoc goi.
A. exit B.return
C. goto D. Tat ca déu sai
6. Lénh............... vi pham qui ludt cia mot ngdn ngir 14p trinh céu truc.
A. exit B.return
C. goto D. Tat ca déu sai
7. Him............... két thuc ngay chwong trinh va diéu khién dugc chuyén tré vé cho hé diéu hanh.
A. exit B.return
C. goto D. Tat ca déu sai
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1. Viét chuong trinh in ra day s6 100, 95, 90, 85, ....., 5.

2.

3.

16

Nhép vao hai s6 numl vanum2. Tim tdng cua tit ca cac sd 1é ndm giita hai sb dd dugc nhap.

Viét chuong trinh in ra chudi Fibonaci (1, 1, 2, 3, 5, 8, 13,...)

Viét chuong trinh dé hién thi theo miu dudi day:

(@

1

12
123
1234
12345

(b)

12345
1234
123
12

Viét chuong trinh in 1én man hinh nhu sau:

kkkkkkx

*kkkkkx

*kkk*k

*kk*k

* k%

* %

*
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Bai 10 Vong lap

Muc tiéu:
Két thiic bai hoc nay, ban cé thé:
> Su dung cdu trac vong lap
» Viét mét vai chuong trinh:
= St dung vong lap ‘for’
= Str dung vong lap ‘while’
= St dung vong lap ‘do...while’.

Céc budc trong bai hoc nay dugc trinh bay chi tiét, rd rang va can than. Diéu nay giap ta hiéu 16 vé
cong cu lap trinh. Thyc hién theo cac budc sau that can than.

Phan I - Trong thoi gian 1 gid 30 phiit diu:

10.1 S dung vong lap ‘for’:

Trong phin nay ching ta s& viét mot chuong trinh str dung vong lip ‘for’. Chuong trinh hién thi cac sb
chan tr 1 dén 30.

Trong chuong trinh, mot bién ‘sb nguyén’, hum, dugc khai bao. Vong 1ap ‘for’ dugc str dung dé hién
thi cac s6 chan dén 30. P6i s6 dau tién ciia vong ldp ‘for’, khoi tao bién numla 2. Dbi sé thar hai cuia
vong lap “for’, kiém tra gia tri cia bién c6 nhé hon hodc bang 30 khong. Néu diéu kién nay thoa, 1énh
trong vong lip duogc thuc hién. Lénh ‘printf()’ duoc sir dung dé hién thi gia tri caa bién num.

Trong ddi s6 thi ba, gia tri ctia bién num dugc tang 1én 2. Trong C, num +=2 glong nhu num = num +
2. Lénh “printf’ dugc thue thi khi ddi sb thir hai van théa. Mot khi gia tri cia bién tr& nén 16n hon 30,
diéu kién khong thoa nita va vi vay vong lap khong duoc thuc thi. Dau ngodc nhon {} khong can thiét
khi chi ¢c6 mdt cau 1€nh hién dién trong vong lap, nhung viéc st dung cap dau ngoac {} la mdt thoi
quen 1ap trinh t6t.

1. Tao mot tap tin méi.
2. Nhip vao doan ma Iénh sau diy trong ciia so ‘Edit Window’:

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>
voi d main()

Lt
int  num
clrscr();
printf(“The even Nunbers from1l to 30 are \n “);
for (num= 2; num <= 30; num +=2)
printf(“%d\n”, nun);
}

3. Luu tap tin véi tén for.C.

4. Bién dich tap tin for.C.

5. Thye thi cher’ng trinh for.C .
6. Tré vé cira s6 ‘Edit Window’.

KET QUA:

Vong lap 1
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The even Numbers from1l to 30 are
2
4
6
8
10
12
14
16
18
20
22
24
26
28
30

10.2 Sir dung vong lap ‘while’:

Trong phan nay chiing ta s& viét mot chuong trinh sir dung vong lap ‘while’. Chwong trinh hién thi cac
s0 tir 10 dén 0 theo thir tu ddo nguoc.

Trong chuong trinh ¢6 mot bién s6 nguyén num. Bién dugc khoi tao.
Xét dong ma I¢nh sau:
while (num >= 0)

{ printf(“\n%”, nunj;
num - ;
}

Lénh ‘while’ kiém tra, gi4 tri ctia bién num c6 16n hon 0 hay khong. Néu diéu kién thoa 1énh “printf()’
duogc thuc thi va gia tri ciia bién num giam 1. Trong C, num--lam viéc giong nhu num = num —1. Vong
lap ‘while’ van tiép tuc khi gia tri cua bien 16n hon 1 hoéc bang 0.

1. Tao mot tap tin mai.
2. Nhip vao doan ma Iénh sau day trong ciia so ‘Edit Window’:

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>
voi d main()

Lt
int  num
clrscr();
num = 10;
printf(“\'n Countdown");
while (num >= 0)
{
printf(“\n%”, nunj;
num - ;
}
}

3. Luu tép tin véi tén while.C.
4. Bién dich tap tin while.C.
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5. Thuc thi chwong trinh while.C.
6. Tré vé cira so0 ‘Edit Window’.

KET QUA:

Count down
10

OFRPNWRAOOITOON®OO

10.3 Sir dung vong lap ‘do...while’:

Trong phan ndy ching ta s& viét mot chuong trinh st dung vong lap ‘do...while’. Vong lap ‘do...
while’ khac véi vong ldp ‘while’ 1a n6 thyc thi 1énh trudc khi danh gia biéu thire. Mot didu quan trong
can phai nhé 13, khong gidng nhu vong lap ‘while’, phan than ctia vong lap ‘do’ s& dugc thuc hién it
nhit mot 1an. Boi vi vong ldp ‘while’ danh gia biéu thirc truée khi thyuc thi 1énh, néu diéu kién 14 sai
(0) ngay lic bit dau, phan 1énh s& khong bao gior duge thuc thi.

Chuong trinh s€ nhan vao cac s6 nguyén va hién thi chung cho dén khi s6 0 dugc nhép vao. Sau d6 nd
s€ thoat khéi vong 1dp ‘do...while’ va in ra cac s6 nguyén da duoc nhap.

Chuong trinh khai bao hai bién cnt va cntl. Bén trong vong lap ‘do —while’ chiing ta s& nhap s bang
céach sir dung ma 1énh sau:

printf(“\nEnter a Nunber: “);
scanf (“%d”, &nt) ;

Lénh bén dudi s& hién thi s6 da nhap.

printf(“No. is %", cnt);
cntl++ s€ tang gia tri bién cntl 1én 1. Gia sir néu ching ta nhap vao sb 0, trudc hét no s& in gia trj va
sau do6 ki€ém tra di¢u kién. Trong trudong hop nady dicu ki¢n 1a sai. N6 s€ thoat khoi vong 1dp va in gia

tri ctia bién cntl. Bién cntl dwgc giam mot don vi trudce khi in ra béi vi s6 nguyén cudi cing (0) khong
duoc dém.

1. Tao mot tip tin méi.
2. Nhip vao doan ma Iénh sau diy trong ciia so ‘Edit Window’:

#i ncl ude <stdi o. h>

#i ncl ude <coni o. h>

voi d mai n()

{
i nt cnt = 0, num
clrscr();
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do
{
printf(“\n Enter a Nunber: “);
scanf (“%”, &num;
printf(“No. is %", num;
cnt ++;
} while (num!= 0);
printf(“\n The total nunbers entered were %d”, --cnt);

}

3. Luu tap tin véi tén dowhile.C.

4. Bién dich tap tin downhile.C.

5. Thue thi chwong trinh dowhile.C.
6. Tré' vé cira s6 ‘Edit Window’.

KET QUA:
Enter a nunber 11
No is 11
Enter a nunber 50
No is 50
Enter a nunber 0
No is O
The total nunmbers entered were 2

10.4 Sir dung 1énh break:

Lénh break giup thoat ra khéi vong ldp for, while, do-while hay 1énh switch ngay 1ap tirc.
Chuong trinh sau minh hoa cac dung ctia 1é€nh break.
Quan sat doan ma 1énh sau:

for (cnt = 1; cnt <= 10; cnt++)
{ if (cnt == 5)
br eak;
printf(“%\n”, cnt);
}

Poan ma 1€nh trén st dung mot vong lap “for’ dé in ra cac gia tri tur 1 dén 10. Gia tri cua bién cnt dugc
khoi tao 1a 1, va sau d6 no6 sé€ kiém tra dicu kién. Néu dicu kién 1a diing, no s€ thyc thi cac cau 1énh bén
trong vong lap.

Trong truong hgp nay, chuong trinh chi in ra 1, 2, 3, 4. Khi gi4 tri cla bién cnt 1a 5, diéu kién if tre
nén dung, va di¢u khién sé& thoat khéi vong lap.

1. Tao mot tip tin méi. _
2. Nhap vao doan ma Iénh sau day trong ctia so ‘Edit Window’:

#i ncl ude <stdi o. h>

#i ncl ude <coni o. h>

voi d main()

{ .
i nt cnt;
clrscr();
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for (cnt = 1; cnt <= 10; cnt ++)

{
if (cnt ==5)
br eak;
printf(“%\t”, cnt);
}

}

3. Luru tp tin véi tén breakex.C.

4. Bién dich tap tin breakex.C.

5. Thyec thi chuong trinh breakex.C.
6. Tré vé cira sb ‘Edit Window’.

KET QUA:

| 1 2 3 4

10.4 Sir dung Iénh continue:

Lénh continue khi dugc dung trong mot vong lap while, for, hoac do-while s€ bd qua tAt ca cac cau
1énh phia sau va lan lap ké tiép dugc thuc thi.

Chuong trinh sau minh hoa cach str dung cua 1énh continue.
Xem doan ma Iénh sau:

for ( cnt = 1; cnt <=10; cnt++)
{ if (cnt ==5)
conti nue;
printf(“%\t”, cnt);

DBoan mé 1énh sir dung mot vong lap for dé in ra cac gia tri tir 1 dén 10. Gia tri ctia bién cnt dugc khoi
tao 1a 1, sau d6 diéu kién s& duoc kiém tra. Néu diéu kién 1a dung,cac 1énh trong vong lip s& duogc thuc
thi.

Trong truong hop nay, chuong trinh chi in ra cac s61,2,3,4,6,7,8,9 va 10. Khi gia tri cua bién cnt
1a 5, diéu kién if tré nén dung va didu khién tré vé& ddu vong lip for ma khong in ra gia tri 5.

1. Tao mot tap tin méi. _
2. Nhap vao doan ma I€nh sau day trong ctia so ‘Edit Window’:

#i ncl ude <stdi o. h>
#i ncl ude <coni o. h>
voi d nmain()

{ .
i nt cnt;
clrscr();
for (cnt = 1; cnt <= 10; cnt++)
{
if (cnt ==5)

conti nue;
printf(“%\t”, cnt);
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}

3. Luu tp tin véi tén continueex.C.

4. Bién dich tap tin continueex.C.

5. Thye thi chwong trinh continueex.C.
6. Tré' vé cira s6 ‘Edit Window’.

KET QUA:

| 1 2 3 4 6 7 8 9 10
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Phin II: Trong thoi gian 30 phut ké tiép:

1. Tim giai thira ctia mot so.

Goi y: Xem cong thirc tinh giai thira ctia mot s6 :

Goiy:

n=n*Mn1*nN2)*..*1

4 =4*3*2*1
=1
o=1

Nhép vao mot $6.

Khéi dau, thiét dat giai thira cia mot s 1a 1.

Trong khi s con 16n hon 1.

Tinh giai thira ciia mot s6 bang giai thira nhan véi sb do.
Giam s6 xuéng mot don vi.

In ra giai thura.

Vong lap



@I'ECH

Bai tap tuw lam

1. Khai bao mot bién luu tuodi cua mot nguoi. In ra t€n ctia ngudi d6 vaéi O lan in bang so tuoi.

2. Viét chuong trinh sinh diy sb theo dang sau:
1
12
123
1234
12345
123456
1234567
12345678
123456789

3. Viét chuong trinh in ra bang ctru chuong ctia mdt s6 dugc nhap vao.
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Bai 11 Maing

Muc tiéu:
Két thiic bai hoc nay, ban cé thé:

Hiéu duoc cac phan tir ciia mang va cac chi sé mang
Khai bao mét mang

Hiéu cach quan Iy mang trong C

Hiéu mot mang duoc khoi tao nhu thé nao

Hiéu mang chudi/ ky tur

Hiéu mang hai chiéu

Hiéu cach khoi tao mang nhiéu chiéu.

VVVVVYVY

Gidi thiéu:

C6 thé ban s& gip kho khin khi luu trir mot tp hop cac phan tir dir lidu gidng nhau trong cac bién
khac nhau. Vi du, diém cho tit ca 11 cau thi cua mot doi bong da phai dugc ghi nhan trong mot tran
d4u. Su luu trit diém ctia mdi cAu thu trong cac bién co6 tén khac nhau thi chic chin phién ha hon ding
mot bién chung cho chung. V61 mang moi viéc s€ duoc thuc hi¢én don gidn hon. M6t mang 1a mot tap
hop cac phan tir dit lidu c6 cung kiéu. Mdi phan tir dugc luu trit & cc vi tri ké tiép nhau trong bd nhé
chinh. Nhitng phan tir nay duoc goi 1a phan tir mang.

11.1 Céc phan tir mang va cac chi muc:

Madi phan tir cia ‘mang duoc dinh danh bang mot chi muc hodc chi s0 gan cho né. Chleu cua mang
dugc x4c dinh bang sb chi s6 can thiét @& dinh danh duy nh4t mdi phan ta. Mot chi sb 1a mot so
nguyén duong dugc bao bang d4u ngoic vubng [ ] dit ngay sau tén mang, khéng c6 khoang trang o
giita. Mot chi sb chita cac gid tri nguyén bat dau bang 0. Vi vdy, mot mang player voi 11 phan tir
dugc biéu dién nhu sau:

pl ayer[ 0], player[1], player[2], ... , player[10].

Nhu d3 thdy, phin tir mang bat diu voi player[0], va vi vay phan tr cudi cung 1a player[10] khong
phai la player[11]. Diéu nay la do boi trong C, chi s6 mang bt dau tur 0; do do trong mang N phén tir,
phan tir cudi cung c6 chi s6 1a N-1. Pham vi cho phép cia cdc gia tri chi s6 duge goi 1a mién gi6i han
cua chi sO mang, giéi han dwdi va gidi han trén. Mot chi s6 mang hop 1é phai c6 ‘mot gia tri nguyén
nam trong niém gidi han. Thuét nglr hep 1€ duoc st dung cho mét nguyén nhén rat dic trung. Trong
C, néu ngudi dung cb ging truy xuat mot phan tir nim ngoai day chi s6 hop 1€ (nhu player[11] trong vi
du trén cua mang), trinh bién dich C s& khong phat sinh ra 16i. Tuy nhién, c6 thé no truy xuat mot gia
trj ndo d6 dan dén két qua khong doan dugc. Ciing co nguy co viét chong lén dir liéu hodc mé lénh
chuong trinh. Vi vay, ngudi 14p trinh phai dam bao rang tit ca cac chi s6 13 nim trong mién gi6i han

hop 1€.
» Khai bao mot mang:

Mot mang c6 mot vai dac tinh riéng bi¢t va phai dugce khai bao khi st dung ching. Nhiing déc tinh
nay bao gom:

» Loép lwu triv

> Kiéu dir liéu cia cic phan tir mang.

> Tén mang — xac dinh vi tri phan tir dau tién ciia mang.

> Kich thwéc mang - mot hing sb c6 gia tri nguyén duong.

Mang 1
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Mot mang dugc khai bao giéng nhu cach khai bao mot bién, ngoai trir t€n mang duoc theo sau boi mét
hodc nhicu bicu thuc, dugc dat trong dau ngodc vudng [] xac dinh chi€u dai cia mang. Cl phap tong
quat khai bao m¢t mang nhu sau:

16p luu trix kiéu dit 1iéu  tén mang[biéu thtc kich thuéc]

O day, biéu_thire_kich_thwée 1a mot biéu thic xac dinh s phan tir trong mang va phai dinh ra mot
tri nguyén dwong. Lép luu trir 1a mét tuy chon. Mac dinh 16p automatic duoc dung cho mang khai
bao bén trong mot ham hoac mat khéi 1énh, va 16p external dugc dung cho mang khai bao bén ngoai
mot ham. Vi vdy mang player duoc khai bao nhu sau:

int player[11];

Nén nh¢ ring, trong khi khai bio mang, kich thudc cia mang sé& 1a 11, tuy nhién cic chi s6 cia timg
phan tu bén trong mang s& 1a tu 0 dén 10.

Cac qui tac dat tén mang 1a gidng véi qui tic dat tén bién. Mot tén mang va mot tén bién khong duoc
gidng nhau, n6 dan dén sy nhap nhang Néu mét sy khai bao nhu vay xuét hién trong chuong trinh,
trinh bién dich s& hién thi thong bao 16i.

> Mot vai qui tic v6i mang:

e Tét ca cac phan tir cia mot mang co cung kiéu. Didu nay c6 nghia 14, néu mot mang duoc khai
béo kiéu int, n6 khong thé chira cac phin tir c6 kiéu khac.

e MGdi phan tir cia mang c6 thé duoc st dung bit clr noi ndo ma mét bién dugc cho phép hay
dugc yéu ciu.

e Mot ph?m tr cia mang co thé dugc tham chiéu dén béng cach st dung mét bién hodc mot biéu
thirc nguyén. Sau day 1a cac tham chiéu hop 1¢:

player[i]; /*0 d6 i 1la mdét bién, tuy nhién cén phai cht y rdng
i ndm trong mién gidi han cua chi sé d& duogc khai
bédo cho mang player*/

player[3] = player[2] + 5;

pl ayer[ 0] += 2;

player[i [/ 2 + 1];

e Kiéu dit liéu ciia mang c6 thé 1a int, char, float, hoic double.

11.2 Viéc quan ly mang trong C:

Mot mang duge “déi xir” khac voi mot bién trong C. Tham chi hai mang ¢ cung kiéu va kich thuée
cung khong thé tuong duong nhau. Hon nita, khong thé gan mot mang truc tiép cho m{t mang khac.
Thay vi thé, mdi phan tir mang phai dugc gan riéng 1¢é twong tng voi tung phin tir cia mang khac. Cac
gia tri khong thé duogc gan cho toan bd mot mang, ngoai trur tai thoi diém khoi tao. Tuy nhién, timg
phan tir khong chi ¢6 thé duge gan tri ma con 6 thé duoc so sanh.

int playerl[11], player2[11];
for (i = 0; i < 11; i++)
pl ayer1[i] = player2[i];

Tuong tu, ciing c6 thé co két qua nhu vay bang viéc sir dung cac 1énh gan riéng 1¢ nhu sau:

pl ayer 1] 0] = pl ayer2[0];
pl ayer 1] 1] pl ayer2[ 1];

pI éyer 11 10] = player?2[10];
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Céu trac for 1a cach 1y tuong dé thao tac cac mang.

Vidu 11.1:

/* Program denonstrates a single dinensional array */
#i ncl ude <stdio. h>
void nain()

{

}

int nuni5];

int i;

nuni{ 0] = 10;

nuni{ 1] = 70;

nuni{ 2] = 60;

nuni 3] = 40;

nuni 4] = 50;

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

pirntf(“\'n Nunber at [%] is %d”, i, nunfi]);

Két qua ctia chuong trinh dugc trinh bay bén dudi:

Nunber at [O] is 10
Nunber at [1] is 70
Nunber at [2] is 60
Nunber at [3] is 40
Nunber at [4] is 50

Vi du bén dudi nhap cac gia tri vao mot mang c6 kich thude 10 phan tir, hién thi gia tri I6n nhét va gia
tri trung binh.

Vidu 11.2:

/*I nput values are accepted fromthe user into the array ary[10]*/
#i ncl ude <stdi o. h>
void main()

{

Mang

int ary[10];

int i, total, high;

for (i =0; i < 10; i++4)

{
printf(“\nEnter value: %: “, i + 1);
scanf(“%”, &ary[i]);

}

/* Displays highest of the entered val ues */

high = ary[0];

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

if (ary[i] > high)
high = ary[i];

printf(“\'n H ghest value entered was %", high);

/* Prints average of value entered for ary[10] */
for (i =0, total =0; i < 10; i++)
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total = total + ary[i];

printf(“\nThe average of the elenent of ary is %", total/i);
}
Mot vi du vé két qua dugc trinh bay dudi ddy:

Enter value: 1: 10

Enter value: 2: 20

Enter value: 3: 30

Enter value: 4: 40

Enter value: 5: 50

Enter value: 6: 60

Enter value: 7: 70

Enter value: 8: 80

Enter value: 9: 90

Enter value: 10: 10

Hi ghest val ue entered was 90
The average of the elenent of ary is 46

» Viéc khoi tao mang:

Cac mang khong dugce khdi tao tu dong, trir khi mdi phin tir mang dugc gan mot gid tri riéng 8.
Khong nén dung cac mang trudce khi co sy khoi tao thich hop. Diéu nay 1a béi vi khong gian luu trir
ctia mang khong duge khoi tao ty dong, do d6 dé gay ra két qua khong luong trude. Moi khi cac phan
tor cia mot mang chua khdi tao duge sit dung trong cac bleu thirc toan hoc, cac gia tri da ton tai sin
trong 6 nhé s& duoc sir dung, cac gia tri nay khéng dam bao rang c6 cung kiéu nhu khai béo ciia mang,
trir khi cac phan tir cia mang dugc khéi tao mot cach rd rang. Diéu nay dung khong chi cho cac mang
ma con cho cac bién théng thudng.

Trong doan m 1énh sau, cac phan tir ciia mang dugc gan gia tri bang cac dung vong lap for.

int ary[20], i;
for(i=0; i<20; i++)
ary[i] = 0;

Khéi tao mot mang sir dung vong lap for co thé dugc thuc hién véi mot h?ing gia tri, hoac cac gia tri
dugc sinh ra tir mot cap so cong.

Mot vong lap for ciing ¢ thé duoc st dung dé khai tao mot mang cac ky tu nhu sau:
Vidu 11.3:

#i ncl ude <stdi o. h>
voi d main()

{
char al pha[ 26];
int i, j;
for(i =65 | =0; i < 91; i++, |++)
{
al phal[j] =1i;
printf(“The character now assigned is %\n”, alpha[j]);
}
getchar();
}
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Mot phan két qua ctia chwong trinh trén nhur sau:

The character now assigned is A
The character now assigned is B
The character now assigned is C

Chuong trinh trén gan cic mé ky tu ASCII cho cac phan tir ciia mang alpha. Két qua 1a khi in v6i dinh
dang %c, mot chudi cac ky tu dugc xuét ra man hinh. Céc mang cling c6 thé duoc khéi tao khi khai
béo. Didu nay duoc thuc hién béng viéc gan tén mang véi mot danh sach cac gia tri phan cach nhau
bang diu phay (,) dit trong cap diu ngodc nhon {} Céc gia trj trong cap diu ngodc nhon {} dugc gan
cho cac phén tir trong mang theo dung thir tu xut hién.

Vi du:
int deci[10] = {0, 1, 2, 3, 4, 5 6, 7, 8, 9};
static float rates[4] = {0.0, -2.5, 13.75, 18.0};
char conpany[5] = {'A, 'P, ‘P’, ‘L', ‘E};
int marks[100] = {15, 13, 11, 9}

Cac gia tri khoi tao cua mang phai la cac hang, khong thé 14 bién hoic cic bleu thirc. Mot vai phan tir
dau tién cua ‘mang s& duoc khoi tao néu sb luong gia tri khéi tao 1a it hon sé phan tr mang duoc khai
bao. Cac phan tir con lai s& dugc khoi tao gia tri 0. Vi du, trong mang marks sau khi c6 su khai tao
nhu trén, bdn phan tr dau tién (tr 0 dén 3) twong tmg dwoc khai tao 14 15, 13, 11 va 9. Cac phan tir
con lai c6 gia tri 0. Khong thé chi khéi tao cac phan tir tir 1 dén 4, hodc tir 2 dén 4, hay tir 2 dén 5 khi
su khai tao duge thuc hién tai thoi diém khai bao. Trong C khong co6 kha nang 1ap lai sy khoi tao giad
tri.

Trong truong hop sy khoi tao 1a tuong minh, 16p extern hodc static, cac phan tir cia mang dugc dam
bao khai tao 1a 0 (khong giong 16p auto).

Khéng can thiét khai bao kich thudc ciia mang dang duoc khéi tao. Néu kich thude cia mang duge bo
qua khi khai bo, trinh bién dich s& x4c dinh kich thu6c ciia mang bang cach dém cac gia tri dang
duoc khai tao. Vi du, su khai bao mang external sau day sé chi dinh kich thudc cia mang ary a5 vi
c0O 5 gia tri khéi tao.

int ary[] = {1, 2, 3, 4, 5};
> Cac mang chudi/ky tu:
Mot chudi cc')~thé dy:qc khai bao nhu la mét mang ky tu’,~vé duoc két thic boi mot ky tw NULL. Mdi
ky tu cua chuoi chiém 1 byte, va ky tu cudi cung cua chuoi ludén Iudn 1a ky ty \0°. Ky tu \0” duogc goi
[aky tw null. N6 1a mot ma thoat (escape sequence) twong tu nhu “\n’, thay thé cho ky tu c6 gia trj 0.
Vi \0” luén la ky tu cubi ciing ciia mot chudi, nén cac mang ky tu pha1 ¢6 nhidu hon mét ky tu so véi

chiéu dai tdi da ma ching quan 1y. Vi du, mt mang ary quan ly mot chudi 10 ky ty phai dugc khai
b4o nhu sau:

char ary[11];

Vi tri thém vao duoc sir dung dé luwu trit ky tu null. Nén nhé rang ky tu két thic (ky tu null) 1a rit quan
trong.
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Céc gié tri chudi c6 thé duoc nhdp vao bang cach sir dung ham scanf(). Véi chudi ary dwogc khai bao &
trén, ma I¢nh nhap s€ nhu sau:

scanf (“%”, ary);
Trong Iénh trén, ary xéac dinh vi tri noi ma lan luot cac ky tu ctia mang s€ duoc luu trir.
Vidu 11.4:

#i ncl ude <stdi o. h>
voi d main()

{
char ary[5];
int i;
printf(“\'n Enter string: ");
scanf (“%", ary);
printf(“\n The string is % \n\n", ary);
for (i =0; i <5; i++4)
printf(“\tod”, ary[i]);
}

Cac két qua thyc thi chwong trinh voi nhiing dir liéu nhap khac nhau nhu sau:
Neéu chuoi dugc nhap 1a appl, ket qua s¢ la:

The string is app
97 112 112 108 O

Két qua nhu trén 1a ciia 4 ky tu (appl) va ky tu tht 5 1a ky ty null. Didu nay duoc thay rd véi ma
ASCII cho cac ky tu dugc in ra & dong thir hai. Ky ty thir ndm duoc in la 0, 1a gia tri cia ky tu null.

Néu chudi nhap vao la apple, két qua sé la:
The string is apple

97 112 112 108 101
Két qua & trén cua 13 mot dit liéu diu vao co 5 ky tw a, p, p, 1 va e. No khong duge xem la mot chudi
boi vi ky tu thir 5 ciia mang khong phai 14 \0. Mot 1an nita, didu nay dugc thay rd bang dong in ra ma
ASCII ciacac ky tua, p, p, 1, e.

Néu chudi dugc nhap vao la ap, thi két qua sé la:
The string is ap
97 112 O 6 100

Tror~1g vi du tréq, khi chi cé hai ky ty duoc nhap, ky tu thir ba s€ 1a ky tu null. biéu nay cho biét 1a
chuoi da duoc két thuc. Nhitng ky tu con lai la nhiing ky ty khong du doan duogc.

Trong trudng hop trén, tinh quan trong cta ky tu null tré nén rd rang. Ky tu null xac dinh su két thac
cua chuoi va 1a cach duy nhat dé cac ham lam viéc voi chuoi sé biét dau 1a diém keét thiic ctia chuoi.

Mic du C khong c6 kiéu dit liéu chudi, nhung n6 cho phép cac hang chudi. Mot hing chudi 1a mot day

cac ky tu duoc dat trong ddu nhay doi (“”). Khong gidng nhu cac hang khac, né khong thé duoc sta
d6i trong chwong trinh. Vi du nhu:
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“H Aptechite!”
Trinh bién dich C s€ tu dong thém vao ky tu null cudi chudi.

C h trg nhidu ham cho chudi, cac ham nay nam trong thu vién chuén stri ng.h. Mot vai ham dugc dua
ra trong bang 11.1. Cach lam viéc cua cac ham nay s€ dugc thdo luan trong bai 17.

Tén ham Chirc ning

strepy(sl, s2) Sao chép s2 vao sl

strcat(s1, s2) N&i s2 vao cudi cua sl

strlen(s1) Tra vé chi€u dai cua sl

strcmp(s1, s2) Tra vé 0 nu sl va s2 1a giéng nhau; nh6 hon 0 néu s1<s2; 16n hon 0
néu s1>s2

strchr(s1, ch) Tra vé mot con trd tré dén vi tri xuat hién dau tién cua ch trong sl

strstr(s1, s2) Tra v€ mot con tro tro dén vi tri xuat hién dau tién cua chudi s2 trong
chuoi sl

Bang 11.1

11.3 Ming hai chiéu:

Chung ta di biét thé nao 12 mang mét chidu. Didu nay cé nghia 14 cic mang chi c6 mot chi sb. Cac
mang co thé ¢6 nhidu hon mot chiéu. Cac mang da chiéu gitp dé dang trinh bay cac dbi tugng da
chiéu, chiang han mot d6 thi voi cac dong va cot hay toa d6 man hinh ciia may tinh. Cac mang da chiéu
dugc khai bao gidng nhu cac mang mot chiéu, ngoai trir c6 thém mot cap déu ngoic vuong [] trong
truong hop mang hai chidu. Mot mang ba chidu s& can ba cip diu ngodc vudng,... Mot cach tdng quat,
mot mang da chiéu c6 thé dugc biéu dién nhur sau:

storage _cl ass data type ary[expl][exp2]....[expN;

O do, ary la mft mang c6 16p 1a storage_class, kiéu dir liéu 1a data_type, va expl, exp2,....., expN la
cac biéu thirc nguyén duwong xac dinh sb phan tir ciia mang duoc két hop voi mdi chiéu.

Dang don gian nhét va thuong dugc str dung nhét clia cic mang da chiéu 14 mang hai chidu. Mot
mang hai chiéu c6 thé xem nhu 14 mot mang ciia hai ‘mang mot chiéu’. Mot mang hai chiéu dic trung
nhu bang lich trinh ctia may bay, xe lira. bé xac dinh thong tin, ta s€ chi dinh dong va cot can thiét, va
thong tin dugc doc ra tir vi tri (dong va cft) dugc tim théy Tuong ty nhu viy, mt mang hai chiéu 1a
mot khung luéi chita cac dong va cot trong d6 mdi phan tir duge xac dinh duy nhit bang toa d6 dong
va ¢t ciia n6. Mot mang hai chidu tmp c6 kiéu int voi 2 dong va 3 ¢ot ¢6 thé duoc khai bao nhu sau,

int tnp[2][3];
Mang nay s& chira 2 x 3 (6) phan tit, va chiing c6 thé dugc biéu dién nhu sau:

Dong 0 1 2
Cot
0 el e2 €3
1 e4 e5 €6

O d6 el — e6 biéu dién cho cac phan tir ciia mang. Ca dong va cot duoc danh sb tir 0. Phan tir e6 duoc
xac dinh bang dong 1 va cot 2. Truy xuat dén phan ttr nay nhu sau:

tp[1][2];
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> Khéi tao mang da chiéu:

Khai bio mang da chiéu c6 thé két hop véi viéc gan cac gid tri khoi tao. Can phai can than luu y dén
thir tu cac gia tri khoi tao duoc gan cho cc phén tr cia mang (chi c6 mang exter nal va static co thé
dugc khai tao). Cac phan tir trong dong dau tién ciia mang hai chiéu s& dugc gan gia tri trudc, sau d6
dén cac phan tir cia dong thi hai, ... Hay xem su khai bio mang sau:

int ary[3][4] =(1,2,3,4,5,6,7,8,09,10, 11, 12};

Két qua ctia phép khai béo trén s& nhu sau:

ary[0][0] =1 ary[O][1] =2 ary[0][2] =3 ary[O][3]=
ary[1][0] =5 ary[1][1] =6 ary[1][2] =7 ary[1][3] = 8
ary[2][0] =9 ary[2][1] =10 ary[2][2] =11 ary[2][3] = 12

Chu y rang chi s6 thi 1 chay tir 0 dén 2 va chi sb tha hai chay tr 0 dén 3. Mot diém can nhé 1a cac
phan tir cia mang s& dugc luu trit & nhimg vi tri ké tiép nhau trong bd nhé. Mang ary ¢ trén c6 thé
xem nhu 14 mdt mang cua 3 phan tir, mdi phan tr 14 mot mang cia 4 sb nguyén, va s& xuét hién nhu
Sau:

Dong 0 Dong 1 Dong 2
1 2 3 4 5 6 7 8 9 10 11 12

Thir ty ty nhién ma cac gia tri khoi tao duoc gan co thé thay doi bang hinh thirc nhém cac gid tri khoi
tao lai trong cac dau ngodc nhon {}. Quan sat sy khdi tao sau:
int ary [3][4] =

{1, 2, 3},

{4, 5, 6},

{7, 8, 9}

}s
Mang s€ dugc khoi tao nhu sau:

ary[0][0] =1 ary[ 0] [ 1] =2 ary[0][2] =3 ary[0][ 3] =0
ary[1] [ 0] =4 ary[1][1] =5 ary[1][2] =6 ary[1][3] =0
ary[2][0] =7 ary[2][1] =8 ary[2][2]=9 ary[2][3]=0

Mot phén tir cia mang da chiéu c6 thé duoc st dung nhu mot bién trong C bang cach ding cac chi sb
de xac dinh phan tr clia mang.

Vidu 11.5:

/* Chuong trinh nhdp cac sbé vao mdét mang hai chiéu. */
#i ncl ude <stdio. h>
voi d main()
{
int arr[2][3];
int row, col;

for(row = 0; row < 2; rowtt)
for(col = 0; col < 3; col ++)

{
printf(“\nEnter a Nunber at [%d][%l]: ", row, col);
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scanf (“%”, &arr[row[col]);

row, col, arr[row][col]);

}

}
for(row = 0; row < 2; rowt+)
{

for(col = 0; col < 3; col ++)

{

printf(“\nThe Nunber at [ %] [ %]

}

}

}

Mot vi du vé két qua thyc thi chuong trinh trén nhu sau:

Ent er
Ent er
Ent er
Ent er
Ent er
Ent er

Nunber at [0][O0]: 10
Nunber at [O][1]: 100
Nunber at [0][2]: 45
Nunber at [1][O0]: 67
Nunber at [1][1]: 45
Nunber at [1][2]: 230

DY DYDY YD

10
100
45
67
45
230

The Number at [0][0]
The Number at [O0][1]
The Number at [O0][2]
The Number at [1]]0]
The Number at [1][1]

[
[
[
[
[
The Nunber at [1][2] i

nunununuonon

> Mang hai chiéu va chudi:

Nhu ching ta d3 biét & phan trude, mot chudi cé thé duge biéu didn bang mang mot chiéu, kiéu ky tu.
Madi ky tu trong chudi dugc luu trit trong mot phan tir ciia mang. Mang cua chudi c6 thé dugc tao bang
cach st dung mang ky tu hai chidu. Chi s6 bén trai xac dinh sé luong chudi, va chi sé bén phai xéac
dinh chiéu dai tdi da ctia mdi chudi. Vi du bén dudi khai bao mot mang chira 25 chudi va mbi chudi ¢

do6 dai t6i da 80 ky tu ké ca ky ty null.
char str_ary[25][80];
> Vi du minh hoa cich sir dung ciia mt mang hai chiéu:

Vi du bén dudi minh hoa cach dung ctia mang hai chiéu nhu cac chuoi.

Xét bai toan t6 chirc mot danh sach tén theo thir tu bang chir cai. Vi du sau day nhép mdt danh sach

cac tén va sau d6 sap xép chiing theo thir t bang chit cai.

Vidu11.6
#i ncl ude <stdio. h>
#i ncl ude <string. h>
#i ncl ude <coni o. h>

voi d main()

{

int i, n=0;

Mang



int item
char x[10][12];
char tenp[12];

clrscr();
printf(“Enter each string on a separate line \n\n");
printf(“Type ‘ END when over \n\n");

/* Read in the list of strings */
do
{
printf(“String %: ", n + 1);
scanf (“%”, x[n]);
} while (strcenp(x[n++], “END"));

/| *Reorder the list of strings */

n=n-1,

for(item=0; item<n - 1; ++iten)

{
/* Find | owest of renmining strings */
for(i =item+ 1; i < n; ++i)
{

if(stremp(x[iteny, x[i]) > 0)
{
/*1 nterchange two strings*/
strcpy(tenp, x[iten]);
strepy(x[item, x[i]);
strcepy(x[i], tenp);
}

/* Display the arranged |ist of strings */

printf(“Recorded list of strings: \n");

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

printf("\nString % is %", i + 1, x[i]);
}

}

Chuong trinh trén nhap vao cac chudi dén khi ngudi ding nhap vao tir “END”. Khi END duoc nhap
vao, chuong trinh s& sip xép danh sach cac chudi va in ra theo thtr ty d sip xép. Chwong trinh kiém
tra hai phan tir ké tiép nhau. Néu thtr ty ctia chiing khong thich hop, thi hai phan tir s& duoc doi chd.
Sy so sanh hai chudi dugc thuc hién véi sy trg gitp cta ham stremp() va su d6i chd duge thuc hién
véi hamg strepy().

Mot vi du vé két qua thyc thi cia chuong trinh nhu sau:
Enter each string on a separate line

Type ‘ END when over
String 1: has
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String 2: seen
String 3: alice
String 4: wonder | and
String 5: END

Record list of strings:
String 1 is alice
String 2 is has

String 3 is seen
String 4 is wonderl and

Mang



Tém tit bai hoc

>

>

12

Mot mang 1a mot tap hop céc phan tu dir 1i€u c6 cung kiéu dugc tham chiéu bdi cung mét tén.
MBJi phan tir ctia mang c6 cung kiéu dit liéu, cing 16p luu trix va c6 cing cac dic tinh.

Madi phan tir dugc luu trir & vi tri ké tiép nhau trong bo nhd chinh. Céac phan tir dir lidu duge biét
nhu 1a cac phan tir mang.

Chiéu ctia mang duoc xac dinh boi sb cac chi s can thiét dé dinh danh duy nhat mdi phan tir.
Cac mang co thé c6 cac kiéu dir liéu nhu int, char, float, hodc double.

Phan tir cua mang co thé dugc tham chiéu béng cach st dung mot bién hodc mot biéu thirc sd
nguyén.

Mot mang khong thé duoc khoi tao, trir khi mdi ph?ln tor dugc gan mot gia tri ri€ng 18&.
Cac mang extern vastatic cé thé duoc khoi tao khi khai bao.

Mang hai chiéu c6 thé xem nhu 1a mdt mang ctia cac mang mat chicu.
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Kiém tra tién dd hoc tap

1. Mot 1a mot tap hop cac phan tir dit liéu cung kiéu va duoc tham chiéu boi ciing mot tén.
A. Vong lap B.Mang
C. Cau tric D. Tat ca déu sai

2. MGdi phin tr cia mang duoc dinh danh bang duy nhat hodc duoc gan tdi no.
A. Chi muc, Chi sb B. Mién gi4 tri, Chi s&

C. Tét ca déu sai
3. Mot tén méang va mot tén bién co thé gidng nhau (Piling/Sai)

4. Mot phan tir cia mang c6 thé duogc st dung bt ky vi tri ndo ma mot bién duge cho phép va yéu
cau. (Pung/Sai)

5. Hai mang, ngay ca khi chiing c6 cung kiéu va kich thudc, khong thé duoc xem 1a

A. Piéu kign B. Sy phu dinh
C. Bang nhau D. Tat ca déu sai

6. Mot chudi dugc khai bao nhu 13 mot mang kiéu ky tw, duoc két thuc boi ky tu

A. chim phiy B. phéy .
C.NULL D. Tat ca déu sai
7. Céc mang c6 thé c6 nhiéu hon mot chiéu. (Piing/Sai)
8. Su so sanh hai chudi duoc thyuc hién véi sy gitp dd cua va su doi vi tri dugc thuc hién
bang
A. strcmp, strcpy B. streat, strcpy
C. strlen, strcat D. Tat ca déu sai
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Bai tap tuw lam

1. Viét mot chuong trinh dé sip xép cac tén sau dy theo thir ty abc.

Ceor ge

Al bert

Ti na

Xavi er

Roger

Tim

WIliam
2. Viét mot chuong trinh dém s6 ky tu nguyén 4m trong mot dong vén ban.
3. Viét mot chuong trinh nhap cac sé sau day vao mot mang va dao nguoc mang

34

45

56

67
89
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Bai 12 Mang

Muc tiéu:
Két thiic bai hoc nay, ban cé thé:

» St dung mang mdt chiéu
» St dung mang hai chicu.

Céc budc trong bai hoc nay dugc trinh bay chi tiét, rd rang va can than. Diéu nay gitp ta hiéu 16 vé
cong cu lap trinh. Thyc hién theo cac budc sau that can than.

Phin I — Trong théi gian 1 gio 30 phut diu:

12.1 Maing

Céc mang c6 theé dugc phan 1am hai dang dua vao chiéu ciia mang: Mang mét chiéu va mang da chicu.
Trong bai nay, chung ta sé tap trung vao cach tao va sir dung cac mang.

12.1.1 Su sip xép mét mang mot chiéu

Mang mot chiéu c6 thé duoc st dung dé luu trit mot tap cac gia tri c6 cung kiéu dir liéu. Xét mot tap
diém cua sinh vién trong mot mén hoc. Chung ta s& sip xép cac diém nay theo thi ty giam dan.

Cac budc sap xép mang mot chiéu theo thi ty gidm nhu sau:
1. Nhap vao so lugng cac diém.

Dé thyuc hién didu nay, mot bién phai duoc khai bao va gia tri ctia bién phai dugc nhap. M3 1énh nhu
Saul.

int n;

printf(“\n Enter the total nunber of marks to be entered : ");
scanf (“%”, &n);

2. Nhap vio tap cac diém.
bé nhap vao tap cac gia tri cho mot mang, mang phai duoc khai bdo. Ma I¢nh nhu sau,
i nt nun{100];
Sb phan tir cua mang dugc xac dinh bang gi4 tri dd nhip vao bién n. n phin tr cia mang phai dugc
khoi tao gia tri. Be nhap n gia tri, st dung vong lap for. Mot bién nguyén can dugc khai bao dé st

dung nhu la chi sO clia mang. Bién ndy gitp truy xuat timg phan tir cia mang. Sau d6 gia tri cua cac
phin tir mang duoc khéi tao bang cach nhén cac gid tri nhap vao tir ngudi dung. Ma 1énh nhu sau:

int |;

for(l =0; | < n; |++)

{
printf(“\'n Enter the marks of student %l : ", | + 1);
scanf(“%”, &nunil]);

}
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Vi céc chi sb cua mang luén bét dau tir 0 nén chung ta can khai tao bién | 1a 0. Mdi khi vong lap duoc
thuc thi, mot gia tri nguyén dugc gan dén mot phan tir cia mang.

3. Tao mot ban sao cia mang.

Trudc khi sap x€p mang, tot hon 1a nén giit lai mang goc. Vi vdy mot mang khac dugc khai bao va céc
phan tir ciia mang thur nhat c6 thé dugc sao chép vao mang mai nay. Cac dong ma 1€nh sau dugc su
dung dé thuc hién diéu nay:

i nt desnuni 100], k;
for(k = 0; k < n; k++)
desnuni{ k] = nunik];

4. Sip xép mang theo thr ty giam dan.

Dé sép xép mot mang, cac phan tir trong mang can phai duoc so sanh véi nhiing phan tir con lai. Cach
t6t nhat dé sap x€p mét mang, theo thir ty giam dan, 1a chon ra gia tri 16n nhét trong mang va hoan vi
n6 v6i phan tr ddu tién. Mot khi diéu nay duoc thuc hién xong, gia tri 16n thir hai trong méang c6 thé
dugc hoan vi v6i phin tir thir hai cuia mang, phan tir dau tién ciia mang dugc bé qua vi nd da 1a phén tir
16n nhit. Tuong tu, céc phﬁn ti cua mang dugc loai ra tudn tu dén khi phﬁn tir 16n thtr n dugce tim
thdy. Trong trudng hop mang can sip xép theo thir tu ting dan gia tri 16n nhét s& dwgc hoan vi véi
phan tir cudi cing cuia mang.

Quan sat vi du mot diy sé dé hiéu dugc giai thuat. Hinh 12.1 trinh bdy mdt mang sb nguyén can duoc
sap xép.

num—»| 10 | 40 | 9 | 60 | 70 |
iz0 i=4

Hinh 12.1: Mang num véi chi s0i(5 phﬁn tir)
Dé sép xép mang nay theo thr tw giam dan,

a Chung ta can tim phan tir 16n nhat va hoan vi nd vao vi tri phan tir diu tién. Xem nhu day 1a lan
thuc hién thir nhéat. D& dwa gia trj 16n nhét vé vi tri dau tién, chung ta can so sanh phan tir thir nhit véi
cac phan ttr con lai. Khi phan tir dang dugc so sanh 16n hon phan tir du tién thi hai phan tir ny can
phai dugc hoan vi.

Khéi du, ¢ 14n thyuc hién ddu tién, phan tir & vi tri tha nhat dugc so sanh véi phan tr & vi tri thir hai.
Hinh 12.2 biéu dién su hoan vi tai vi tri thir nhat.

L 040
num—» 40 ‘|‘ 10 | 9 | 60 | 70 |
i=0 i=4

Hinh 12.2: P4o vi tri phan tir thir nhét véi phan tir thir hai

Tiép @6, phan tir tht nhét dugc so sanh voi phan tir thir ba. Hinh 12.3 biéu dién su hoan vi giita phan
tir thtr nhét va phan tir thi ba.
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i=0 i=4
Hinh 12.3 PAo vi tri phan tir thi nhét véi phan tir thie ba

Qua trinh nay duoc l3p lai cho dén khi phan tir thir nhit duoc so sanh voi phan tir cudi ciing clia mang.
Maéng két qua sau lan thuc hién dau tién dugc trinh bay trong hinh 12.4 bén duéi.

num—» 90 | 40 | 10 | 60 | 70 |
i=0 i=4
Hinh 12.4: Ming sau lin thyc hién diu tién

b. Bo6 qua phan tir dﬁu tién, ching ta can tim phan tir 16n thir hai va hoan vi n6 véi phan tir thir hai
cua mang. Hinh 12.5 bi€u dién mang sau khi dugc thuc hién 1an hai.

num—»| 9 | 70 | 10 | 60 | 40 |
i=0 i=4

Hinh 12.5: Mang sau lan thye hi¢n thir hai

c. Phén tir thtr ba phai duoc hoan vi véi phan tir 16n thir ba cia mang. Hinh 12.6 biéu dién mang sau
khi hoan vi phan tir 16n tht ba.

num—» 9 [ 70 | 60 | 10 [ 40 |
i=0 i=4

Hinh 12.6: Mang sau lan thuc hién thi ba

d. Phén tir thir tw phai dugc hoan vi v6i phan tir 16n thir tr cia mang. Hinh 12.7 biéu dién mang sau
khi hoan vi phan tu 16n tht tu.

num—| 9 | 70 | 60 | 40 [ 10 |
i=0 i=4
Hinh 12.7: Mang sau lan thye hién thir tw

e. Hinh 12.7 ciing biéu dién mang da dugc sip xép.

Dé 14p trinh cho bai toan nay, ching ta cin hai vong lip, mot dé tim phan tir 16n nhét trong mang va
mot vong lap kia dé lap qua trinh thyc hién n lan. Thuc chét qua trinh phai ldp n-1 14n cho mot phan tir
cua mang boi vi phan ttr cudi cing s& khong con phan tir nao dé so sanh V61 no. Vi vdy, ching ta khai
béo hai bién i va j dé thao tac véi hai vong lap for. Vong lap for voi chi sb i dugc dung dé lap lai qua
trinh x4c dinh phan tir 16n nhit trong phan con lai ciia mang. Vong lap for véi chi sb j duoc dung dé
tim phén tir 16n th{r i cila mang trong cac phan tir tir phan tir thir i+1 dén phan tir cudi cung ciia mang.
Theo céch d6, phan tir 16n thir nhat thi i trong phan con lai ciia mang s& dugc dua vao vi tri thi i.

Doan mi 1énh khai bao chi sd va vong lap thyc hiénn - 1 14n v6i i nhu 1a chi s6:
int i,j;
for(i =0; i <n - 1; i++4)

{

Doan mi 1énh cho vong 1ap tir phan tir thir i + 1 dén phan tir thir n ctia mang:
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for(j =i + 1; j < n; j++)

{

Dé hoan vi hai phén tir trong mang chiing ta can sir dung mot bién tam. Béi vi ddy 1a thoi diém mot
phan tir cia mang duoc sao chép thanh mdt phan tir khac, gid tri trong phan tir thir hai s€ bi mat. bé
tranh mat gia tri cua phan tr thir hai, gia tri can phai dugc luu lai trong mot bien tam. Poan ma 1¢nh dé
hoan vi phan tr thtr i v6i phan tir 16n nhat trong phén con lai ciia mang la:
i f(desnunfi] < desnunij])
{
tenmp = desnunfi];

desnunii] = desnunij];
desnunij] = tenp;

}
Cac vong lap for can dugc dong lai va vi vay hai diu ngoac dong xuét hién trong doan ma 1énh trén.
5. Hién thi mang di duogc sip xép.
Chi 86 i ¢6 thé dugc dung dé hién thi cac gid tri clia mang nhu céc cau Iénh trinh bay bén dudi:

for(i =0; i < n; i+t
printf("\'n Nunber at [%] is %", i, desnunii]);

Theo cich d6 cac phan tir ciia mot mang dugc sap xép. Hay xem chuong trinh hoan thién duéi day.

1. Goi trinh soan thio ma ban c6 thé viét chwong trinh C.
2. Tao mot tap tin moi.
3. Dwa vao ma Iénh sau:

voi d main()
t
int n;
i nt nuni100];
int |;
i nt desnuni 100], k;
int i, j, tenp;

printf("\nEnter the total nunmber of nmarks to be entered : “);
scanf (“%”, &n);
clrscr();
for (I =0; | <n; |++)
{
printf(“\'n Enter the marks of student % : ", | + 1);

scanf (“%d”, &nunil]);
}
for(k = 0; k < n; k++)
desnuni k] = nun{kK];
for(i =0; i <n - 1; i+4)
{

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

i f(desnunf{i] < desnunij])
{
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tenp = desnunfi];
desnunii] = desnunij];
desnunij ] t enp;

}
}
for(i =0; i < n; i++)
printf("\'n Nunber at [%] is %", i, desnunii]);

Dbé xem két qua, thuc hién theo cac budc liét ké dudi day:

Luu tap tin v6i tén arrayl.C.
Bién dich tap tin, arrayl.C.
Thuec thi chwong trinh, arrayl.C.
Tré vé trinh soan thao.

No o s

Vi du vé két qua thyc thi cua chuong trinh trén dugc trinh bay trong hinh 12.8 va 12.9.

[ E burboch Bint, TC.EXE

the marks student
the marks student
the marks student
the marks student

the marks student

Humher
Mumher
Humher
Mumher
Humher

Hinh 12.9 : Két qua xuit II ctia arrayl.C — Xuit ra cac gia tri

12.1.2 Cong ma tran sir dung cic mang hai chiéu

Cac mang c6 thé c6 nhic¢u chiéu. Mot vi du tiéu bi€u cua mang hai chi€u la ma tran. Mot ma tran dugc
tao boi cac dong va céac cdt. Giao diém cua moi dong va c¢dt cd mot gia tri. Hinh 12.10 biéu dién mét
ma tran.

Dong
A(1,1) 1 2 3
~a

v
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1 1 2 1
Cot lz 8 5 1
3 3 6 9

A(3,3)
Hinh 12.10 : Ma tran A

S6 dong va cot trong ma tran khi dugc biéu dién dang (s6 dong) x (s6 cot) duoc goi 1a kich thudc ciia
ma tran. Kich thudc cua ma trén trong hinh 12.10 1a 3x3.

Chung ta hily xem vi du cong ma tran dé hiéu cach st dung ctia mang hai chidu. Quan sat hai ma tran
A vaB trong hinh 12.11.

A
1
2
3

W0k~
GIDNIDN
Ok |w
WwNE-R
®|W|N |-
(CIENTENIN
oN|D|w

Hinh 12.11 : Ma trin A va B

Téng cuia hai ma tran nay 1a mot ma tran khic. N6 dugc tao tir viéc cong cac gia tri tai mdi dong va cot
tuong tmg. Vi dy. phan tir dau tién C(1,1) trong ma tran C sé& la tong cua A(1,1) va B(1,1). Phan tir thir
hai C(1,2) s& 1a tong ctia A(1,2) va B(1,2) ... Mot qui ludt quan trong trong viéc cong cac ma tran 1a
kich thudc cua cac ma tran phai giéng nhau. Nghia 1a, mt ma tran 2x3 chi c6 thé duoc cong voi mot
ma tran 2x3. Hinh 12.12 Biéu dién ma tran A, B va C.

A 1 2 3 B 1 2 3 C 1 2 3
1 1 2 1 1 2 1 4 1 3 3 5
2 8 5 1 2 3 4 2 2 11 ] 9 3
3 3 6 9 3 8 9 0 3 |11 ]15] 9
Hinh 12.12 : Ma trdn A, Bva C
Dé 1ap trinh cong viéc nay,
1. Khai bdo hai mang. Ma 1énh nhu sau,
int AL10][10], B[10][10], C[10][10];
2. Nhép vao kich thudc clia cac ma tran. Ma 1énh 1a,
int row, col;
printf(“\n Enter the dinension of the matrix : “);

scanf(“% %", & ow, &col ) ;
3. Nhap cac gia tri cho ma tran A va B.
Cac gia tri ciia ma tran dugc nhap theo dong. Trudc tién cac gia tri ctia dong thu nhat duoc nhép vao.
K¢é dén cac gia tri cua dong thtr hai dugc nhép, ... Bén trong mot dong, cac gia tri cua cot duge nhap
tuan ty. Vi vay can hai vong ldp dé nhap cac gia tri cuia mot ma tran. Vong lap thtr nhat di qua tung
dong mot, trong khi vong 1dp bén trong sé& di qua tirng cot.

Poan ma 1énh nhu sau:

printf(“\n Enter the values of the matrix A and B: \n");
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int i, j;

for(i =0; i <row i++)
for(j =0; j < col; j++)
{

print(“A %, %], B[ %, %l]:“, row, col, row, col);
scanf (“9d %", &A[i][j], &B[il[j]);
}

4, (Cong hai ma tran. Hai ma tran cé thé duogc cong b?ing cach str dung doan ma 1énh sau,
Aillil = Alilli] + Bli][j];

Chu y, dong 1énh nay can dat & vong 1ap bén trong cua doan Iénh da noi & trén. Mot cach khac, hai
vong lap co thé dugc viét lai dé cdng ma tran.

5. Hién thi ba ma trin. M3 1énh s& nhu sau,

for(i = 0; i <row i++)
for(j = 0;j < col; j++)

printf(“\nAl%, %] =vd, B[%, %] = %, C %, %] =% \n*,
b, g, ALTIL)L, 0, gy BLOETLGT, 0, g, i)

Bén dudi 1a chuong trinh hoan chinh.

1. Tao mdt tap tin méi.
2. Dwa vao ma Iénh sau:

voi d main()

{
int AL10][10], B[1l0][10], C10][10];
int row, col;
int i,j;
printf(“\'n Enter the di nension of the matrix : “);
scanf (“% %l”, & ow, &col);
printf(“\nEnter the values of the matrix A and B: \n");
for(i =0; i < row i++)
for(j =0; j < col; |++)
{
printf(“\n Al%, %], B[ %, %]: “, i, j, i, j);
scanf (“% %", &A[i][j], &B[i]l[j]);
Aillil = AT + BLil[i];
for(i = 0; i <row i++)
for(j =0; j < col; j++)
{
printf(“\nAl %, %] =%, B[ %, %] =%, ( %, %] =%\ n*,
; bod. ALELLNT. b, g, BLOUTLGD, 0, b, dilT);
}

3. Luwu tap tin voi tén arrayl|.C.
4. Bién dich tap tin, arrayll.C.
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5. Thuec thi chwong trinh arrayl|.C.

6. Tré vé trinh soan thao.

Mot vi du vé két qua thyc thi ctia chuong trinh trén dugc trinh bay trong hinh 12.13.

WINNT L System 32 cmd.exe

Enter the dimension of the matrix = 3

Enter the values of

Al@a.al
AlB.11
ACB.21
Al1.81]
Al1.11
Al1.21]
ArCz2.al
ALZ2.11
ALZ.21
AlB.a@al
Al@a.11
ACB.21
Al1.@1]
Al1.11
Al1.21
AlZ.@a]
AC2.11
AL2.21

»

BIA.a]
Bl@.11
BIa.21
BIi.81
Bl1.11
Bl1.21
Bl2.@]
BI2.11

= BT R - - R R R
& 0 G0 M b W s = [a

Bl2.21 ?

1

L =T - B L A T - - B R

»

BLB.81
BI[A.11
BLB.21]
BI[1.81
Bl1.11
Bri.21
BL2.81]
BL2.11
BLZ2.21

the matrix A and B

= <0 80 M s W s M

C[A.a1]
c[a.11
cra.21
CI[1.81]
CIl1.11
Cri.21
CL[2.81]
CL2.11
Grz.21

Hinh 12.13 : Két qua I ciia arrayIl.C — Nhip cac gia tri
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Phin II — Trong thoi gian 30 phut ké tiép:
1. Viét mot chuong trinh C nhap mét tap hop s vao trong mot mang va dao ngugc mang.

Dé thuc hién diéu nay:

a  Khai bao hai mang.

b. Nhép cac gia tri vao mot mang.

c. Thyc hién vong lap theo thir ty nguoc trén mang nay dé sao chép cac gia tri vao mang thir hai.
Dung mét chi s6 khac cho mang thir hai, chi s6 nay chay tir 0.
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Bai tap tw lam

1. Viét mot chuong trinh C dé tim gié tri nho nhét va gia tri 16n nhét trong mot mang.

2. Viét mot chuong trinh d& dém sb lwong nguyén 4m va phu 4m trong mot tir.
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Bai 13

Muc tiéu:

Két thiic bai hoc nay, ban cé thé:

Gaén gia tri cho con tro
Hiéu cac phép todn s6 hoc con tro

Hiéu cac phép toan so sanh con trd

Hiéu con tro 1a gi, va con trdé dugc st dung ¢ dau

Biét cach str dung bién con tré va cac todn tir con trd

Biét cach truyén tham s6 con tré cho ham

V V V V V VYV V V V

Gi6i thitu

Hiéu cach st dung con tré két hop voi mang mdt chiéu
Hiéu cach str dung con tro két hop véi mang da chiéu

Hiéu cach cép phat bd nhé duoc thuc hién nhu thé nao

Con tro cung cip mot cach thirc truy xuét bién ma khong tham chleu tryc tiép dén bién. N6 cung cip
cach thirc sir dung dia chi. Bai nay s& dé cap dén cac khai niém vé con tro va cach sir dung chung trong

C.

13.1 Con troé la gi?

Mot con tré 1a mot bién, n6 chura dia chi ving nhé cua mot bién khéc, chtr khéng luu triy gié tri ctia
bién d6. Néu mot bién chira dia chi ctia mot bién khac, thi bién nay dugc goi 1a con tré dén bién thir
hai kia. M6t con tro cung cap phuong thirc gian tiép dé truy xuat gia tri cia cac phan tir dir lidu. Xét
hai bién varl va var2, varl cé gia tri 500 va dugc luu tai dia chi 1000 trong bd nhd. Néu var2 duoc

khai bao nhu 13 mot con tré téi bién varl, sy biéu dién s& nhu sau:

Vi tri Gia tri Tén
B6 nhé lwu triv bién
1000 500 varl
1001
1002
1108 1000 var2

O day, var2 chua gia tri 1000, d6 1a dia chi cua bién varl.

Céc con tro co thé tro dén cac bién cua cac kiéu dir liéu co so nhu int, char, hay double hodc dir liéu
c6 cau truc nhu méang.

Con tré
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13.1.2 Tai sao con tré dwgc diing?

Con tré ¢6 thé duoc sir dung trong mot sb truong hop sau:

> Dé tra vé nhidu hon mot gia trj tir mot ham

» Thuan tién hon trong vige truyén céc mang va chudi tir mot ham dén mot ham khac

> Sir dung con tro dé lam viéc v6i cac phan tir cia mang thay vi truy xuat tryc tiép vao cac phan tir
nay

> Dé cip phat bd nhé dong va truy xuit vao ving nhé dwgc cdp phat nay (dynamic memory
allocation)

13.2 Cac bién con tré

Neéu mot bien dugc su dung nhu mot con trd, n6 phai dugc khai bao truge. Cau Ienh khai bao con tré
bao gobm mot kiéu dir liéu co ban, mot dau *, va moét tén bién. C phap tong quat dé khai bao mot bién
con tré nhu sau:

type *nane;
O d6 type la mdt kiéu dit liéu hop 1€ bét ky, va name la tén cua bién con tro. Cau Iénh khai bao trén
nodi vai trinh bién dich la name dugc sir dung d€ luu dia chi cua mét bién c6 kicu dir liéu type. Trong
cau 1énh khai bdo, * xac dinh rang mdt bién con tré dang duoc khai béo.

Trong vi du cua var1 vavar2 o trén, vi var2 1a mot con tro giit dia chi cua bién var1 c6 kiéu int, nd
s€ duogc khai bao nhu sau:

int *var?2;

Bay gio, var2 co thé duoc sir dung trong mot chuong trinh dé truc tiép truy Xuét gia tri cua var 1. Nho
rang, var 2 khong phai c6 kiéu dit liéu int nhung n6 1a mot con tré tré dén mot bién co kiéu dir lidu int.

Kiéu dif liéu co so ctia con tré xac dinh kiéu ciia bién ma con tro tro den Vé mat ky thuat, mdt con tro
¢6 kiéu bit ky o thé tro dén bat ky vi tri nao trong bd nhd. Tuy nhién, tit ca cac phép toan sb hoc trén
con tré déu c6 lién quan dén kiéu co s cua nd, vi vay khai bao kiéu dit liéu cta con tré mot cach rd
rang 1a diéu rat quan trong.

13.3 Cac toan tw con tro

C6 hai toan tir dic biét dugce dung véi con tro: * va& . Toan tir & 12 mot toan tir mot ngdi va nd tra vé
dia chi cta toan hang. Vi duy,

var2 = &varl;

liy dia chi ving nhé cta bién varl gan cho var2. Pia chi nay 1a vi tri 6 nhé bén trong may tinh ciia
bién varl va n6 khong lam gi v6i gia tri cia varl. Toan tor & c6 thé hiéu 1a tra vé “dia chi cua”. Vi
vay, phép gan trén c6 nghia Ia “var2 nhan dia chi cta varl”. Tré lai, gia tri ctia varl 1a 500 va n6 dung
ving nhé 1000 dé luu gid tri nay. Sau phép gan trén, var 2 s& c6 gia tri 1000.

Toan tir thtr hai, todn tr *, dugc dung vdi con tro 1a phan bo xung cua toan tir & . N6 1a mét toan tir
mot ngdi va trd ve gia tri chira trong vung nhé dugc tro bdi gia tri ciia bién con tro.

Xem vi du trude, ¢ d6 varl cé gia tri 500 va duogc luu trong viung nhé 1000, sau cau Iénh
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var2 = &varl;
var?2 chira gia tri 1000, va sau 1énh gan
tenp = *var2;
temp sé& chtra 500 khong phai 1a 1000. Toan tir * ¢6 thé duoc hiéu la “tai dia chi”.

Ca hai todn tr * va & c6 do uu tién cao hon tat ca cac toan tir toan hoc ngoai trir todn tir 1ay gia tri am.
Chung c6 cung do wu tién vdi toan tir l1ay gia tri am (-).

Chuong trinh dudi ddy in ra gia tri cuia mot bién kiéu s6 nguyén, dia chi cua n6 dugc luu trong mot
bién con trd, va chuong trinh ciling in ra dia chi cta bién con tro.

#i ncl ude <stdi o. h>

void main()

{
int var = 500, *ptr_var
/* wvar is declared as an integer and ptr_var as a pointer
pointing to an integer */
ptr_var = &var; /*stores address of var in ptr_var*/
/* Prints value of variable (var) and address where var is
stored */
printf(“The value % is stored at address %u:”, var, &var);
/* Prints value stored in ptr variable (ptr_var) and address
where ptr_var is stored */
printf(“\nThe value %u is stored at address: %",
ptr_var, &ptr_var);
/* Prints value of variable (var) and address where
var is stored, using pointer to variable */
printf(“\nThe value % is stored at address:%”, *ptr_var,
ptr_var);
}

Két qua cia vi du trén dugce hién thi ra nhu sau:

The value 500 is stored at address: 65500
The val ue 65500 is stored at address: 65502
The value 500 is stored at address: 65500

Trong vi du trén, ptr_var chta dia chi 65500, 1a dia chi ving nhé luu triv gia tri cua var. Noi dung 6
nhd 65500 nay c6 thé 1ay duoc bang cach st dung toan tr *, nhu *ptr_var. Lac ndy *ptr_var twong
g voi gia tri 500, 1a gi4 tri ciia var. Boi vi ptr_var ciing 1a mot bién, nén dia chi ciia n6 c¢6 thé duoc
in ra bang toan tir & . Trong vi du trén, ptr_var duoc luu tai dia chi 65502. Ma quy cach %u chi dinh
cach in gi4 tri cac tham s theo kiéu sé nguyén khong déu (unsigned int).
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Nh6 lai 1, mot bién kiéu s nguyén chiém 2 bytes bd nhé. Vi vdy, gia tri cua var duoc luu trit tai dia
chi 65500 va trinh bién dich cip phéat 6 nh¢ ké tiép 65502 cho ptr_var. Tuong tw, mdt s6 thap phan
kiéu float yéu ciu 4 bytes va kiéu double yéu cau 8 bytes. Cac bién con trd luu trit mot gia tri nguyén.
Vi hau hét cac chuong trinh sir dung con trd, kiéu con tro c6 thé xem nhu mot gia tri 16-bit — chiém 2
bytes bd nho.

Chu y rang hai cau Iénh sau cho ra cing mot két qua.

printf(“The value is %", var);
printf(“The value is %", *(&var));

Gan gia tri cho con tré

Céc gié tri c6 thé dugc gan cho bién con tro théng qua toan tir & . Cau 1énh gan sé 1a:
ptr_var = &var;

Luc nay dia chi cua var dugc luu trong bién ptr_var. Ciing c6 thé gan gié tri cho con tré théng qua
mot bien con trd khac tréo dén mot phan tir dit li€u c6 cung kicu.

ptr_var = &var;
ptr_var2 = ptr_var;

Gia tri NULL ciing ¢6 thé dugc gan dén mot con tré bang s 0 nhu sau:
ptr_var = 0;
Céc bién ciing c6 thé duoc gan gia tri thong qua con tro cta chung.
*ptr_var = 10;
s& gan 10 cho bién var néu ptr_var tr6 dén var.
Noéi chung, cac bleu thirc ¢o chira con trd ciing theo cung qui ludt nhu cac biéu thie khac trong C.
Diéu quan trong can chi ¥ phai gan gié tri cho bién con trod trude khi sir dung chung; néu khong chiing

c6 thé tro dén mot gia tri khong xac dinh nao do.

Phép toan so hoc con tré

Chi phép cong va trir 14 cac toan tir ¢6 thé thuc hién trén cac con tré. Vi du sau minh hoa diéu nay:

int var, *ptr_var;
ptr_var = &var;
var = 500;

Trong vi du trén, chung ta gia su rang var dugc luu tai dia chi 1000. Sau d6, gia tri 1000 s€ duoc luu
véo ptr_var. Vi kiéu s nguyén chiém 2 bytes, nén sau biéu thirc:

ptr_var++ ;

ptr_var s& chira 1002 ma KHONG phai l1a 1001. Diéu nay c6 nghia 1a ptr_var by gio tro dén mot sd
nguyén dugc luu tai dia chi 1002. MB&i khi ptr_var dugc ting 1én, nd s& tro dén sb nguyén ké tiép va
boi vi cac s6 nguyén 1a 2 bytes, ptr_var s& dugc tang tri 1a 2. Didu niy ciing twong ty voi phép toan
giam tri.
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bay la mét vai vi du.

++ptr_var or ptr var++ Tré dén s6 nguyén ké tiép dung sau var

--ptr _var or ptr var-- Tré dén s6 nguyén ding trude var

ptr var+i Tr6 dén s6 nguyén thir i sau var

ptr_var -1 Tr6 dén s6 nguyén thi i trudc var

++*ptr_var or (*ptr_var)++ S€ tang tri var béi 1

*ptr_var++ S& tac dong dén gia trj cua s6 nguyén ké tiép sau var

Moi khi mot con tro dugce ting gia tri, no s tré dén 6 nhé cta phan tir ké tiép. Mdi khi nd dugc giam
gié tri, n6 sé tro dén vi tri cua phan tr ding trude n6. Voi nhiing con tré tro toi cac ky tu, no xuét hién
binh thudng, béi vi mdi ky tu chiém 1 byte. Tuy nhién, tit ca nhiing con tro khéac s& ting hodc giam tri
tuy thudc vao do dai kiéu dir liéu ma ching tré toi.

Nhu d3 thdy trong cac vi du trén, ngodi cdc toan tir ting tri va giam tri, cac sd nguyén ciing co thé
dugc cong vao va trir ra véi con tré. Ngoai phép cong va trir mot con trd véi mot sé nguyén, khong co
mot phép toan nao khac c6 thé thyuc hién dugce trén cac con tro. Noi 16 hon, cac con tro khong thé dugc
nhan hodc chia. Ciing nhu kiéu float va double khong thé dugc cOng hodc trur véi con tro.

So sanh con tro.

Hai con tro c6 thé dugc so sanh trong mot biéu thirc quan hé. Tuy nhién, diéu nay chi c6 thé néu ca hai
bién nay déu tro dén cac bién cé cung kiéu dir liéu. ptr_a vaptr_b 1a hai bién con tro tré dén cac phan
tir dir liéu a vab. Trong truong hop nay, cac phép so sanh sau day 1a co thé thuc hién:

ptr a<ptr b Tra vé gia trj true néu a duoc luu trit & vi tri trude b

ptr a>ptr b Tra vé gid tri true néu a dugc luu trlr ¢ vi tri sau b

ptr a<=ptr b | Tra v¢ gia tri true néu a dugc luu trit & vi tri trude b hodc ptr_a va ptr b tré
dén cung mdt vi tri

ptr a>=ptr b | Tra vé gia tri true néu a dugc luu trir & vi tri sau b hodc ptr_a va ptr b tro dén
cung mot vi tri

ptr a==ptr b | Tra v€ gia tri true ncu ca hai con trd ptr_a va ptr_b tré dén cung mot phan tur div
liéu.

ptr al=ptr b Tra v gia tri true n€u ca hai con tro ptr_a va ptr_b tr6 dén cac phéan tir dir li¢u
khéac nhau nhung c6 cung kié€u dit liéu.

ptr a==NULL | Tra v¢ gia tri true néu ptr_a dugc gan gia tri NULL (0)

Tuong tu, néu ptr_begin vaptr_end tro dén cac phan tir ciia cing mot mang thi,
ptr_end - ptr_begin
s& tra vé sb bytes cach biét giir hai vi tri ma ching tro dén.

13.4 Con trd va mang mét chiéu

Tén ctia mot mang that ra 1a mot con trd tré dén phan tir dau tién ciia mang d6. Vi vay, néu ary 1a mot
mang mot chiéu, thi dia chi cua phan tir ddu tién trong mang c6 thé duoc biéu dién 1a & ary[0] hoic
don gian chi 1a ary. Tuong tu, dja chi cia phan tir mang thir hai c6 thé dugc viét nhu & ary[1] hoic
ary+1,... Tong quat, dia chi ctia phan tir mang thir (i + 1) c¢6 thé dugc biéu dién 1a & ary[i] hay (ary+i).
Nhu véy, dia chi cia mot phan tor mang bat ky c6 thé duoc biéu dién theo hai cach:

> Sir dung ky hiéu & trudc mot phan tir mang
» St dung mét bicu thirc trong do6 chi so6 dugc cong vao tén cua mang.
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Ghi nhé rang trong biéu thuc (ary + i), ary tuong trung cho mot dia chi, trong khi i biéu dién sé
nguyén. Hon thé nira, ar y la tén cua mét mang ma cac phan tir ¢ thé 1a ca kiéu s nguyén, ky tu, 5O
thap phan,... (di nhién, tit ca cac phin tir cia mang phai c6 cung kiéu dit liu). Vi vay, biéu thirc &
trén khong ch1 12 mot phép cong; no that ra 1a xac dinh mot dia chi, mot s6 xac dinh cua cac 6 nhd .
Biéu thic (ary +i) 1a mdt sy trinh bay cho mét dia chi chir khong phai 1a mot biéu thirc toan hoc.

Nhu d3 no6i ¢ trude, sb luong 6 nhé duge két hop voi mot mang s& tiy thude vao kiéu dir liéu cua
mang cting nhu la kién truc cua may tinh. Tuy nhién, ngudi 1ap trinh chi co the xac dinh dia chi cua
phan tr mang dau tién, d6 1a tén cia mang (trong truong hop nay la ary) va s0 cac phan tir tiép sau
phan tir dau tién, d6 13, mot gia tri chi s6. Gia tri ctia i doi khi duoc xem nhu 1a mot d9 doi khi duoc
dung theo cach nay.

Céc biéu thire & ary][i] va (ar y+i) biéu dién dia chi phan tir thi i cta ary, va nhu vdy mot cach logic 1a
ca ary[i] va*(ary + i) déu biéu dién ndi dung cua dia chi do, nghia 1a, gid tri cua phan tir thu i trong
mang ary. Ca hai cach co thé thay thé cho nhau va dugc str dung trong bat ky tng dung nao khi nguoi
1ap trinh mong muén.

Chuong trinh sau day biéu dién mdi quan hé giita cac phan tir mang va dia chi cua chung.

#i ncl ude<st di 0. h>

voi d main()

{
static int ary[10] = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10};
int i;
for (i =0; i < 10; i ++)
{
printf(“\ni =9% , ary[i] =% , *(ary+i)=% “, i,
ary[i], *(ary +1i));
printf(“&ry[i] =X, ary +i = %", &ary[i], ary + i);
/* 9X gives unsi gned hexadeci mal */
}
}

Chuong trinh trén dinh nghia mang mot chidu ary, c6 10 phan tir kiéu sé nguyén, cac phin tir mang
dugc gan gia tri tvong ung 1a 1, 2, ..10. Vong lap for dugc dung dé hién thi gia tri va dia chi tuong
g cua modi phan tir mang. Chu ¥ rang, gia tri ciia mdi phan tir duoc xac dinh theo hai cach khac
nhau, ary[i] va *(ary + i), nhdm minh hoa su tuong dwong ctia chiung. Tuwong tu, dia chi cia mdi phan
tr mang cling duoc hién thi theo hai cach. Két qua cua chuong trinh trén nhu sau:

i = ary[i]=1 *(ary+i)=1 &ary[i]=194 ary+i = 194
i = ary[i]=2 *(ary+i)=2 &ary[i]=196 ary+i = 196
= ary[i]=3 *(ary+i)=3 &ary[i]=198 ary+i = 198
i = ary[i]=4 *(ary+i)=4 &ary[i]=19A ary+i = 19A
i = ary[i]=b *(ary+i)=5 &ary[i]=19C ary+i = 19C
i = ary[i]=6 *(ary+i)=6 &ary[i]=19E ary+i = 19E
i = ary[i]=7 *(ary+i)=7 &ary[i]=1A0 ary+i = 1A0
i = ary[i]=8 *(ary+i)=8 &ary[i]=1A2 ary+i = 1A2
i = ary[i]=9 *(ary+i)=9 &ary[i]=1AM4 ary+i = 1A
i = ary[i]=10 *(ary+i)=10 &ary[i]=1A6 ary+i = 1A6

Két qua nay trinh bay rd rang su khac nhau giita ary[i] - biéu dién gié tri ciia phén tir thir i trong mang,

va&ary[i] - biéu dién dia chi cua no.
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Khi gan mét gia trj cho mot phan tir mang nhu aryfi], vé trai cua 1énh gan c6 thé duoc viét 1a ary[i]
hodc *(ary +i). Vi vay, mot gia tri c6 thé duoc gan tryc tiép dén mot phan tr mang hodc né co thé
dugc gan dén ving nhé ma dia chi cua nd 1a phan tir mang. Doi khi can thiét phai gan mot dia chi dén
mot dinh danh. Trong nhiing trudng hop nhu vy, mot con tro phai xuit hién trong vé trai cta cau 1énh
gan. Khong thé gan mot dja chi tiy y cho mot tén ‘mang hodc mot phin tir ciia mang. Vi vy, cac biéu
thirc nhu ary, (ary + i) va &ary[i] khong thé xuat hién trong vé trai ctia mot cau 1énh gan. Hon thé
nita, dia chi cia mot mang khong thé thay ddi mot cach tuy ¥, vi thé cac biéu thire nhu ary++ la khong
dugc phép. Ly do 1a vi: ary 1a dia chi cia mang ary. Khi mang duoc khai bao, bd lién két da quyét
dinh mang dugc bét dau & dau, vi dy, bit dau ¢ dia chi 1002. Mot khi dia chi nady dugc dua ra, mang s€
& d6. Viée cb gang tang dia chi nay 1én 1a diéu v6 nghia, gidéng nhur khi néi

X = 5++;
Boi vi hiang khong thé dugc tang tri, trinh bién dich s& dua ra thong bao 13i.
Trong truong hop mang ary, ary ciing dugc xem nhu la mot hing con tré. Nhé rang, (ary + 1) khong

di chuyén mang ary dén vi tri (ary + 1), né chi tro dén vi tri d6, trong khi ary++ ¢ gang doi ary sang
1 i tri.

Dia chi ctia mot phan tir khong thé duoc gan cho mot phan tir mang khac, mac di gia tri cia mot phan
tor mang co thé dugc gan cho mot phan tir khac thong qua con trd.

&ary[2] = &ary[3]; /* khdéng cho phép*/
ary[ 2] ary[ 3] ; /* cho phép*/

Nhé¢ lai rang trong ham scanf(), tén cac tham bién kiéu di liéu co ban phai dit sau diu (&), trong khi
tén tham bién mang 1 ngoai 1é. Dleu nay ciing dé hiéu. Vi scanf() doi hoi dia chi by nhé cua tung bién
di liéu trong danh sach tham $0, trong khi toan tr & tra vé dia chi bg nhd cia bién, do d6 trude tén
bién phai c6 diu &. Tuy nhién ddu & khong dugc yéu cau ddi véi tén mang, boi vi tén méang tu bicu
dién dia chi cua n6.Tuy nhién, néu mot phﬁn tr trong mang duoc doc, diu & can phai str dung.

scanf (“%d”, *ary) /* d&bi v&i phadn tu dau tién */
scanf (“%d”, sary[2]) /* d&i voi phdn tu bat ky */

13.4.1 Con tré va mang nhiéu chiéu

Mot mang nhiéu chiéu ciing ¢ thé dugc biéu dién dudi dang con trd ciia mang mot chiéu (tén cua
mang) va mot do doi (chi s0). Thyc hién dugce di€u nay 1a boi vi mot mang nhi€u chiéu la mt tap hop
cua cac mang mot chiéu.Vi dy, mot mang hai chiéu c6 thé dugc dinh nghia nhu 1a mot con tro dén mot
nhom céc mang mot chi€u ké tiep nhau. Cu phap bado mang hai chiu co6 thé viet nhu sau:

data_type (*ptr_var)[expr 2];
thay vi

data_type array[expr 1][expr 2];

Khai niém nay co6 thé duoc tong quat hoa cho cac mang nhiéu chiéu, do 1a,

data_type (*ptr_var)[exp 2] .... [exp N;
thay vi
data_type array[exp 1][exp 2] ... [exp N;

Con tré 187



P

WORLDWID

Trong céc khai béo trén, dat a_t ype 1a kiéu dir liéu ciia mang, ptr _var 1a tén cua bién con tro,
array la tén mang, vaexp 1, exp 2, exp 3, - exp N la cac gia tri nguyén duong xac dinh
s6 luong tdi da cac phan tir mang dugc két hop voi mdi ch1 sO.

Chu y dau ngodc () bao quanh tén mang va dau * phia truc tén mang trong cach khai béo theo dang
con tro. Cap dau ngodac () 1a khong thé thiéu, ngugc lai ¢l phap khai bao s€ khai bao mdt mang cia céac
con tro chir khong phai mét con tré ciia mdt nhdém cac mang.

Vi dy, néu ary la mot mang hai chiéu c6 10 dong va 20 cét, n6 co thé dugc khai bao nhu sau:
int (*ary)[20];

thay vi
int ary[10][20];

Trong sy khai bao thir nhat, ar y dugc dinh nghia 1a mdt con tro tré téi mot nhém cac mang mot chiéu
lién tiép nhau, mdi mang c6 20 phan tir kiéu s6 nguyén. Vi vdy, ary tré dén phin tir dau tién cua
mang, d6 13 dong dau tién (dong 0) cua mang hai chiéu. Tuong tu, (ary + 1) tré dén dong th hai cua
mang hai chiéu, ...

Mot mang thap phan ba chiéu fl_ary c6 thé duoc khai bao nhu:
float (*fl _ary)[20][30];

thay vi
float fl _ary[10][20][ 30];

Trong khai bao dau, f | _ary duogc dinh nghia nhu 1 mot nhom cac méang thap phéan hai chiéu c¢6 kich
thude 20 x 30 lién tiép nhau. Vi vay, f1 _ary tro dén mang 20 x 30 ddu tién, (fl_ary + 1) trd dén
mang 20 x 30 thu hai,...

Trong mang hai chiéu ary, phan tir tai dong 4 va c6t 9 c¢6 thé dugc truy xuat str dung cau lénh:

ary[3][8];
hoiac
“(*(ary + 3) + 8);

Céch thu nhat 1a cach thuong dugce dung. Trong cach thi hai, (ary + 3) 1a mot con trd tré dén dong thir
4. Vi vy, d6i tugng cua con tro nay, *(ary + 3), tham chiéu dén toan bd dong. Vi dong 3 1a mot mang
mot chiéu, *(ary + 3) 1a mot con tré tré dén phan tir ddu tién trong dong 3, sau do 8 dugc cong vao con
tré. Vi vy, *(*(ary + 3) + 8) 1a mot con tré tré dén phan tir 8 (phan tir thir 9) trong dong thr 4. Vi vay
dbi twong cua con troé nay, *(*(ary + 3) + 8), tham chiéu dén tham chiéu dén phan tu trong cot thir 9
cua dong thu 4, d6 la ary [3][8].

C6 nhiéu cach thuc dé dinh nghia mang, va c6 nhiéu cach dé€ xir Iy cac phan tr mang. Lya chon cach
thirc nao tuy thudc vao ngudi dung. Tuy nhién, trong cac ing dung cé cac mang dang so, dinh nghia

mang theo cach thong thuong s& dé dang hon.

Con troé va chuoi

Chudi don gian chi 1a mot mang mot chiéu co kiéu ky ty. Mang va con trd ¢6 moi lién hé mat thiét, va
nhu vay, mot cach tu nhién chudi ciing s€ c6 moi lién h¢ mat thiét vdi con tro. Xem truong hgp ham
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strchr(). Ham nay nhén cac tham s6 1a mot chudi va mot ky ty dé tim kiém ky tu d6 trong mang,
nghia 1a,

ptr_str = strchr(strl, “a’);

bién con tro ptr_str s& dwoc gan dia chi cua ky ty ‘a’ dau tién xuét hién trong chudi st r . Day
khong phai 1a vi tri trong chudi, tir 0 dén cudi chuoi, ma la dia chi, tir dia chi bat dau chuoi dén dia chi
két thuc cua chuoi.

Chuong trinh sau sir dung ham strchr(), ddy la chuong trinh cho phép ngudi dung nhép vao mot chudi
va mot ky tu dé tim kiém. Chuong trinh in ra dia chi bét dau cua chudi, dia chi cua ky tw, va vi tri
tuong ddi cua ky tu trong chudi (0 1a vi tri cua ky tu dau tién, 1 1a vi tri cta ky tu thir hai,...). Vi tri
tuong d6i nay 1a hiéu s6 giira hai dia chi, dia chi bat dau cua chudi va dia chi noi ma ky tu can tim dau
tién xuét hién.

#i ncl ude <stdio. h>
#i ncl ude <string. h>

void main ()
{
char a, str[81], *ptr;
printf(“\nEnter a sentence:”);
gets(str);
printf(“\nEnter character to search for:”);
= getche();
ptr = strchr(str, a);

/* return pointer to char*/

printf(“\nString starts at address: %", str);

printf(“\nFirst occurrence of the character is at address: %",
ptr);

printf(“\nPosition of first occurrence (starting fromOQ)is: %",
ptr-str);
}

Két qua cia vi du trén dugce hién thi ra nhu sau:

Enter a sentence: W all live in a yell ow submari ne
Enter character to search for: Y

String starts at address: 65420.

First occurrence of the character is at address: 65437.
Position of first occurrence (starting fromO0) is: 17

Trong cau 1énh khai bao, bién con tro ptr dugc thiét dat dé chira dia chi tra vé tir ham strechr(), vi vay
day la mot dia chi ctia mot ky tu (ptr c6 kiéu char).

Ham strchr() khong can thiét phai khai bao néu thu vién string.h duoc khai béo.

13.5 CAp phat b nhé

Cho dén thoi diém nay thi ching ta da biét 1a tén cia mot mang that ra 1a mot con tr6 tro t6i phan tir
dau tién cua mang. Hon nita, ngoai cach dinh nghia mot mang thong thudng c6 thé dinh nghia mot
mang nhu 1a mot bién con tré. Tuy nhién, néu mot mang dugc khai bdo mot cach binh thuong, Kkét qua
12 mot khdi bd nhé ¢b dinh dugce danh sin tai thoi diém bat dau thuc thi chuong trinh, trong khi diéu
nay khéng xay ra néu mang duoc khai bao nhu 1a mot bién con tré. Str dung mot bién con tré dé bicu
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didn mot mang doi hoi viée gan mot vai 6 nhé khéi tao trude khi cac phan tir mang duoc xir 1y. Su cip
phat bo nhd nhu vay thong thuong duoc thuc hién bang cach sir dung ham thu vién malloc().

Xem vi du sau. Mot mang s6 nguyén mot chiéu ary c6 20 phin tir ¢6 thé duoc khai bao nhu sau:
int *ary;

thay vi

int ary[?20];

Tuy nhién, ary sé khong dugc ty dong gan mot khdi bo nhé khi né dugce khai bao nhu 1a mot bién con
tro, trong khi mot khoi 6 nhg du dé chira 10 s6 nguyén s€ dugce danh san néu ary duogc khai bao nhu la
mot mang. Néu ary dugc khai bado nhu 1a mot con trd, so lugng bo nhé cé thé duge gan nhu sau:

ary = malloc(20 *sizeof (int));

S& danh mot khdi bo nhé co kich thude (tinh theo bytes) tuong dwong voi kich thudc cua mot s6
nguyén. O day, mot khéi bd nhé cho 20 sé nguyén duoc cip phat. 20 con so gan voi 20 bytes (mot
byte cho mot s6 nguyén) va dugc nhén voi sizeof(int), sizeof(int) s& tra vé két qua 2, néu may tinh
dung 2 bytes dé luu trit mot s6 nguyén. Néu mot may tinh sir dung 1 byte dé luu mot s6 nguyén, ham
sizeof() khong doi hoi ¢ déy. Tuy nhién, sir dung no6 s€ tao kha nang uyén chuyén cho ma 1énh. Ham
malloc() tra vé mt con tr6 chira dia chi vi tri bét dau cua vung nhé duge cap phat. Néu khong gian bd
nho yeu cau khong c6, malloc() tra vé gia tri NULL. Sy cép phat bo nhé theo cach nay, nghia 13, khi
dugc yéu ciu trong mdt chwong trinh duoc goi 1a Cip phat bd nhé dong.

Trude khi tiép tuc xa hon, ching ta hdy thao luan vé khai niém Cép phat bd nhé dong. Mot chuong
trinh C ¢6 thé luu trir cac thong tin trong b nhd cta may tinh theo hai cach chinh. Phuong phép thir
nhit bao gdm cac bién toan cuc va cuc bd — bao gdbm cac mang. Trong trudng hop cac bién toan cuc va
bién tinh, sy luu trir 12 ¢ dinh sudt thoi gian thyc thi chwong trinh. Cac bién nay doi hoéi nguoi lap
trinh phai biét truéc tong s6 dung lugng bd nhG cén thiét cho mdi truong hop. Phuong phép thir hai,
thong tin c6 thé duoc luu trir thong qua HE thong cip phat dong cua C. Trong phuong phap nay, su
Iuru trit thong tin duoc cap phét tir ving nhd con tu do va khi can thiét.

Ham malloc() 14 mot trong cac ham thuong duge ding nhat, nd cho phép thuc hién viéc cip phat bd
nhd tir viing nhé con tw do. Tham s6 cho malloc() 1a mot s6 nguyén xac dinh sb bytes can thiét.

Mot vi du khac, xét mang ky tu hai chidu ch_ary c6 10 dong va 20 cot. Su khai bao va cp phat bo
nhdé trong treong hop nay phai nhu sau:

char (*ch_ary)[20];
ch_ary = (char*)mal |l oc(10*20*si zeof (char));

Nhu d3 néi ¢ trén, malloc() tra v& mot con tré tré dén kiéu rdng (void). Tuy nhién, vi ch_ary 1a mot
con tr6 kiéu char, su chuyén d6i ki€u la can thiét. Trong cau 1énh trén, (char*) doi kiéu tra vé cia

malloc() thanh mét con tro tré dén kiéu char.

Tuy nhién, néu sy khai béo ciia mang phai chira phép gan cdc gia tri khoi tao thi mang phai duoc khai
bao theo cach binh thudng, khong thé ding mét bién con tro:

int ary[10] ={1,2,3,4,5,6,7,8,9, 10};
hoiac

int ary[] = {1,2,3,4,5,6,7,8,09,10};
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Vi du sau day tao mot mang mot chidu va sip xép mang theo thtr ty ting dan. Chuong trinh st dung
con tré va ham malloc() d€ gan bd nho.

#i ncl ude<st di o. h>
#i ncl ude<mal | oc. h>

void nain()

{
int *p, n, i, j, tenp;
printf("\'n Enter nunber of elements in the array: ");
scanf ("%", &n);
p = (int*) malloc(n * sizeof(int));
for(i =0; i < n; ++i)
{
printf("\nEnter elenent no. %:", i + 1);
scanf("%d", p + i);
}
for(i =0; i <n - 1; ++i)
for(j =i + 1; j < n; +4)
f{f(*(p +i) >*(p +1j))
tenp = *(p + i);
(p+i) =>(p +1]);
*(p + ) = tenp;
}
for(i =0; i < n; ++i)
printf("%l\n", *(p +1i));
}

Chu y 1énh malloc():
p = (int*)malloc(n*sizeof(int));
O day, p dugc khai bao nhu mot con tro troé dén mot mang va dugc gan bd nhé st dung malloc().
Dit liéu duoc doc vao sir dung 1€nh scanf().
scanf ("%d", p+i);
Trong scanf(), bién con tro duoc sir dung dé luu dit liéu vao trong mang.
Céc phan tir mang da luu trir duge hién thi bang printf().
printf("%\n", *(p +i));

Chu y du * trong truong hop nay, vi gid tri luu trong vi tri d6 phai duoc hién thi. Khong c6 dau *,
printf() s€ hién thi dia chi.

> freg()
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Ham nay c6 thé duoc str dung dé giai phong bd nhd khi no khong con can thiét.

Dang tong quét ctia ham free():

void free(void *ptr );

Ham free() giai phong khong gian duoc tro boi ptr, khong gian duge giai phong nay co thé str dung
trong tuong lai. ptr da sir dung trudc do6 bang cach goi dén malloc(), calloc(), hoac realloc(), calloc()

va realloc() (s€ duoc thao luan sau).

Vi du bén dudi s& héi ban co bao nhiéu sd nguyén s€ dugc ban luu vao trong mot mang. Sau do sé cép
phat b nhd dong bang cach sir dung malloc va luu s6 lugng s6 nguyén, in ching ra, va sau dé x6a bd

nh¢ cép phat bang cach st dung free.

#i ncl ude <stdi o. h>

#include <stdlib.h> /* required for the malloc and free functions */

int main()

{
i nt nunber;
int *ptr;
int i;

printf("How many ints would you like store? ");

scanf (" %", &nunber);

ptr = (int *) malloc (nunber * sizeof(int));

if(ptr !'= NULL)

{
for(i =0 ; i < nunber ;
{
*(ptr+i) =1
for(i=nunmber ; i>0 ; i--)
{
printf("%\n", *(ptr+(i-1)));
}
free(ptr); /* free allocated nenory */
return O;
}
el se
{
printf("\nMenory allocation failed -
return 1;
}

}

Két qua nhu sau néu gia tri dugc nhép vao 3:

How many ints would you |ike store? 3

2
1
0

> calloc()

/*al | ocate nenory*/

[*print out in reverse order*/

not enough nmenory.\n");
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calloc twong tw nhu malloc, nhung khac bi€t chinh 1a méc nhién cac gia tri duoc luu trong khong gian
bo nhd da cap phat 1a 0. Voi malloc, cap phat bd nhé c6 thé co gia tri bat ky.

calloc doi hoi hai do6i s6. Doi s6 thir nhat 1a s6 cac bién ma ban muon cap phat bo nhd cho. Doi so6 thir
hai 1a kich thudc ctia moi bién.

void *calloc( size_t num size_t size);

Gidng nhu malloc, calloc s& tra vé mot con tré rong (void) néu sy cap phat bd nhd 1 thanh cong,
nguoc lai no s€ tra vé mot con tro NULL.

Vi du bén dudi chi ra cho ban goi ham calloc nhu thé nao va tham chiéu dén 6 nhd di cap phat s
dung mot chi s6 mang. Gia tri khdi tao cua ving nhd da cap phat dugc in ra trong vong 1ap for.

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

int main()
{
float *callocl, *calloc?;
int i;
callocl = (float *) calloc(3, sizeof(float));
calloc2 = (float *) calloc(3, sizeof(float));

if(callocl '= NULL && calloc2 != NULL)

{
for(i =0; i < 3; i++)
{
printf("\ncallocl[ %] holds %05.5f ", i, callocl[i]);
printf("\ncalloc2[%l] holds %5.5f", i, *(calloc2 + i));
}
free(callocl);
free(call oc2);
return O
}
el se
{
printf("Not enough nenory\n");
return 1;
}
}
Két qua:
call oc1[ 0] hol ds 0.00000
call oc2[ 0] hol ds 0.00000
call oc1l[ 1] hol ds 0.00000
call oc2[ 1] hol ds 0.00000
call ocl[ 2] hol ds 0.00000
call oc2[ 2] holds 0.00000

Trong tat ca cac may, cac mang calloc1 va calloc2 phai chira cac gia tri 0. calloc déc biét hitu dung khi
ban dang st dung mang da chiéu. Day la mét vi du khac minh hoa cach dung cia ham calloc().
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/* This program gets the nunber of elenents, allocates
spaces for the elenents, gets a value for each
el enment, sumthe values of the elenments, and print
t he nunber of the elements and the sum
*/

#i ncl ude <stdi o. h>
#i ncl ude <stdlib. h>

nmai n()
Lt |
int *a, i, n, sum= O;
printf(“\n%%”, “An array will be created dynam cally. \n\n”,

“Input an array size n followed by integers: ");
scanf( “%l”, &n); /* get the nunber of elenents */
a = (int *) calloc (n, sizeof(int)); /* allocate space */

/* get a value for each el enment */

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

{
printf(“Enter % values: “, n);
scanf(“%d”, a + i);

}

/* sumthe val ues */

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

sum += af[i];
free(a); /* free the space */
/* print the nunber and the sum*/

printf(“\n%%d\n%%d\n\n", “Nunber of elenents: ", n,
“Sum of the elenments: ", sun);

}

> realloc()

Gia sir chung ta di cap phat mot s6 bytes cho mot mang nhung sau d6 nhan ra 1a ban mu6n thém cac
gia tri. Ban co thé sao chép moi thir vao mot mang l6n hon, cach nay khdng hiéu qua. Hodc ban co thé
cAp phat thém cac bytes st dung bang cach goi ham realloc, ma dir lidu cua ban khong bi méat di.

realloc() nhan hai ddi s6. i sb thir nhat 1a mot con tré tham chiéu dén bo nhé. Bdi s6 thir hai 1a tong
s0 bytes ban mudn cap phat thém.

void *realloc( void *ptr, size t size);
Truyén 0 nhu 1a d6i s6 th hai thi twong duong véi viée goi ham free.

Mot lan, realloc tra vé mot con tré rong (void) néu thanh cong, nguge lai mot con trdo NULL duoc tra
ve.

Vi du nay sir dung calloc dé cip phat du bo nhé cho mot mang int ¢6 ndm phan tir. Sau d6 realloc
duoc goi d€ md rong mang de co thé chira bay phan ta.
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#i ncl ude<st di o. h>
#i ncl ude <stdlib. h>

int main()
{
int *ptr;
int i
ptr = (int *)calloc(5, sizeof(int *));
i f(ptr!=NULL)
*ptr = 1,
*(ptr + 1) = 2;
ptr[2] = 4;
ptr[3] = 8;
ptr[4] = 16;
[* ptr[5] = 32; wouldn't assign anything */
ptr = (int *)realloc(ptr, 7 * sizeof(int));
i f(ptr!=NULL)
{
printf("Now al |l ocating nore nenory... \n");
ptr[5] =32; /* nowit's legal! */
ptr[ 6] = 64;
for(i =0;i < 7; i++4)
{
printf("ptr[%] holds %\n", i, ptr[i]);
}
reall oc(ptr, 0); /* same as free(ptr); - just fancier! */
return O;
}
el se
{
printf("Not enough nmenory - realloc failed.\n");
return 1;
}
}
el se
{
printf("Not enough nenory - calloc failed.\n");
return 1;
}
}
Kétqué:
Now al | ocati ng nore nenory. .
ptr[0] holds 1
ptr[1] holds 2
ptr[2] holds 4
ptr[3] holds 8
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ptr[4] holds 16
ptr[5] holds 32
ptr[ 6] holds 64

Chu y hai cach khac nhau dugc st dung khi khéi tao mang: ptr[2] = 4 1a twong duong voi *(ptr + 2) =
4 (chi dé doc hon!).

Trude khi sir dung realloc, viéc gan mot gia tri dén phén tir ptr[5] khong gdy ra 13i cho trinh bién dich.
Chuong trinh van thyc thi, nhung ptr[5] khong chira gia tri ma ban da gan.
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Tém tit bai hoc

>

vV Vv VYV VvV V

Mot con tré cung cip mot phuong thirc truy xuit mot bién ma khong can tham chiéu tryc tiép dén
bién.

Mot con tro 1a mot bién, chira dia chi viing nhé ctia mot bién khac.

Sy khai bao con tré bao gdbm mét kiéu dir lidu co so, mot ddu *, va mot tén bién.
Co hai toan tir dac biét dugc dung vdi con tro: * va &.

Toén ti & tra vé dia chi bo nhé cua toan hang.

Toan tir tha hai, *, 1a ph?ln bd xung cua todn tir &. NO tra vé gia tri duoc chira trong vi tri by nhd

duoc tro boi con tro.

>

vV VvV VY V¥V

Chi c6 phép cong va phép trir 1a c6 thé dugce thuc thi véi con tro.

Hai con tré ¢6 thé dugc so sanh trong mét biéu thitc quan h¢ chi khi ¢ hai bién ndy cung tré dén
cac bién co cung kiéu dir li¢u.

Cac con tré dugc truyén té1 ham nhu cac doi so.
Mot tén mang that ra 1a mdt con tro tré dén phan tir dau ti€n cia mang.
Mot hang con tré 1a mdt dia chi; mét bién con tréd 1a mdt noi dé luu dia chi.

Bo nhé c6 thé duge cip phat khi can ding bang cach ding cac ham malloc(),calloc(),realloc(). Su

cAp phat bo nhé theo cach nay duoc goi 1a su cip phat bd nhd dong.
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Kiém tra tién dd hoc tap

1. Mot cung cap mot phwong thire truy xuit mot bién ma khong tham chiéu truc tiép dén
bién.

A. Mang B. Con tré

C. Cau trtc D. Tat ca déu sai
2. Céc con tro khong thé tro dén cac mang. (Pung/Sai)
3. cuia con tro xac dinh kiéu cta cac bién ma con tré co thé tro dén.

A. Kiéu B. Kich thudc

C. N6i dung D. Tat ca déu sai
4. C6 hai toan tu dic biét dugc dung vdi con tré 1a va

A.va% B.;va?

C.*va& D. Tat ca déu sai
5. Chicé va la nhiing phép toan co thé duoc thuc hién trén cac con tro.

A. Cong, Trur B.Nhan, Chia

C. Chia, Cong D. Tat ca déu sai

6. Hai con tro co6 thé duoc so sanh chi khi ca hai bién nay dang tré dén cac ki€u dir li€u khac nhau.

7. Su cép phat bd nhé theo cach nay, nghia 1a, khi trong chuong trinh c6 yéu cau dugc goi la

A. Cép phat bd nhé dong B. Cﬁ:.p phat b6 nh¢ tinh
C. Cap phat bd nhé ndi dung D. Tat ca déu sai
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Bai tap tuw lam

1. Viét mot chuong trinh dé nhan vao mét chudi va in ra né néu d6 1a chudi doc xudi — nguoc déu
giong nhau.

2. Viét mdt chuong trinh sir dung con tro tré dén cac chuoi dé nhan té€n cua mdt con thii va mdt con
chim va tra v€ cac tén theo dang so nhicu.
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Bai 14 Con tro

Muc tiéu:

Két thiic bai hoc nay, ban cé thé:

» Sir dung con tro

» St dung con tro vi mang.

Céc budc trong bai hoc nay dugc trinh bay chi tiét, 10 rang va can than. Diéu nay giup ta hiéu rd vé
cong cu 1ap trinh. Thuc hién theo cac budc sau that can than.

Phin I — Trong thoi gian 1 gio 30 phut dau:

141 Con tré
Cac bién con tro trong C chtra dia chi cua mot bién c6 bit ky kiéu nao. Nghia 13, cac con tro
co thé 1a kiéu dir li€u so6 nguyén hodc ky tu. Mot bién con trod s6 nguyén s€ chua dia chi ciia
mot bién so nguyén. Mot con tro ky tu s€ chira dia chi ciia mét bien kieu ky tu.
14.1.1 _Pém s6 nguyén 4m trong mét chudi sir dung con tro
Céc con tro c6 thé dugc st dung thay cho céc chi sO duyét cac phan tur trong mot mang. Vi du,
mot con tro kiéu chudi co thé dugce dung dé tro dén dia chi bt diu cua mot tir. Vi vy mot con
tro dugc st dung dé doc cac ky ty trong tur do. Pé minh hoa diéu nay, ching ta viét mot
chuong trinh C dé dém so nguyén am trong mot tir bang cach st dung con tré. Cac bude dugc
liét ké nhu sau:
1. Khai bao mot bién con tro kiéu ky tg. Ma Iénh nhu sau,
char *ptr;
2. Khai bdo mgt mang ky tu va nhap vao cung gia tri. Ma 1énh nhu sau,
char word[ 10];
printf(“\n Enter a word : “);
scanf (“%”, word);
3. Gén con trd ky tur téi chudi. M 1énh nhur sau,
ptr = &word[0];
Dia chi ciia ky tu dau tién cia mang ky tu, word, s& dugc luu trong bién con tro, ptr. Noi
cach khac, con tro ptr sé tro téi ky tu dau tién trong mang ky tu word.
4. Lan luot duyét cac ky tu trong tir dé xac dinh d6 1a nguyén 4m hay khong. Trong truong
hop mot nguyén am dugc tim thiy, ting gia tri bién dém nguyén am. Poan mi 1énh nhu
Sau,
int i, vowcnt;
for(i = 0; i < strlen(word); i++)
{
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if((rptr=="a’) [ (*ptr=="e") || (*ptr=="i") [| (*ptr
=='0") || (*ptr=="u") || (*ptr=="A") || (*ptr=="E) |[]
(*ptr =="1") || (*ptr=="0) || (*ptr=="U))

vowcnt ++;
ptr++;

}

5. Hién thi tr va $6 lwong nguyén am trong tir. Poan ma 1énh s& nhu sau,

printf(“\n The word is : % \n The nunber of vowels in
the word is: % “, word, vownt);

Duéi day l1a chuong trinh hoan chinh.

1. Goi trinh soan thao chwong trinh C.
2. Tao tap tin mai.
3. Duwa vao doan ma Iénh sau:

voi d main()
{
char *ptr;
char word[ 10] ;
int i, vownt=0;
printf(“\n Enter a word: “);
scanf (“%”, word);
ptr = &word[0];
for(i = 0; i < strlen(word); i++)

{

(*ptr=="0') |
(*ptr==E) |
(*ptr==U))

vowcnt ++;
ptr++;

if((*ptr=="a)
| (Pptr=="u')
I

(*ptr=="e')
|
|

printf(“\n The word is: % \n The nunber of vowel s in
the word is: % “, word, vowcnt);

Xem két qua, theo nhiing budc sau:

4. Luu tap tin véi tén pointerl.C.

5. Bién dich tap tin, pointerl.C.
6. Chay chwong trinh, pointerl.C.
7. Tré ve trinh soan thdo.

Két qua cua chuong trinh trén dugc thé hién nhu trong hinh 14.1.
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“turboc'Bint, TC.EXE

Enter a word: Consonants

The word is : Consonants
The number of vowels in the word iz :

Hinh 14.1 : Két qua ciia chwong trinh pointerI.C

14.1.2 Sip xép modt mang theo thit tw abe sir dung con tro

Céac con tré ¢ thé duoc sir dung dé hoan vi ndi dung cua hai 6 nhé. Pé minh hoa diéu nay,
chung ta viét mét chuong trinh C d€ sap xé€p mot tap cac chuoi theo thi tu abe.

Co nhiéu cach giai quyét chwong trinh ndy. Chung ta hiy dung mot mang cua con tré ky tuw dé
hiéu cach dung mang ctia con tro.

Pé thuc hién chuong trinh nay,
1. Bé khai bdo méang con tré ky tu chira 5 chudi. Ma 1énh nhu sau,
char *ptr[5];
Mang dugc mo ta trong hinh 14.2.

ptr[0] ptr[l] ptr[2] Ptr[3] ptr[4]

Hinh 14.2: Mang con tré ky tw

2. Nhap 5 chudi va gdn céc con tré trong mang con tré dén cic chudi. Poan mi 1énh nhu
Sau,

int i;
char cpyptr1[5][10];
for (i=0;i<5;i++)

{
printf(“\n Enter a string : “);
scanf (“9%”, cpyptri[i]);
ptri]=cpyptri[i];
}
Mang dugc md ta nhu hinh 14.3.
ptr[0] |, 4+——— cpyptr1[0]
ptr[1] 1, < cpyptri[]]
ptr[2]], <—— cpyptr1[2]
ptr[3]1, <« cpyptr1[3]
ptr(4] 1, <— cpyptri[4]

Hinh 14.3 : Miéng con tré ky tw, ptr dang tré dén mang ky tw cpyptrl
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Mbi chudi s& duoc doc vao bo nhé va mot bién con tro s& duoc gan dén vi tri d6. Mang
dugc mo ta nhu trong hinh 14.4.

ptr[0]—,. | John
ptr{1]—, | Samuel
ptr[2]—, | Ritcha
ptr{3]—y | Jim
ptr[4]—,. | Young

Hinh 14.4 : Médng sau khi duwgc nhip cac gia tri
3. Luu trir mang cta cac chudi trude khi sap xép.

bé thuc hién di€u nay, ching ta can tao mot ban sao cia mang cac chudi. Poan ma 1énh
nhu sau,

char cpyptr?2[5][10];
for(i = 0; i < 5; i++4)
strcpy(cpyptr2[i], cpyptrilptr[i]);

O day hamg strepy() duge st dung dé sao chép cac chudi vao mot mang khac.

4. Sip xép mang cac chudi theo thu tu abe. M3 1énh 13,

char *tenp;
for(i =0; i < 4; i++)
{
for(j =1 +1; j <5; i++)
{
if (strenp(ptr[i], ptr[j]) > 0)
{
temp = ptr[i];
ptr[i] = ptr[j];
ptr[j] = tenp;

5. Hién thi cac chudi ban dau va cac chuoi da dugc sap xép. Poan ma 1énh 13,

print(“\'nThe Oiginal list is ");
for(i =0; i <5; i++)
printf(“\n%”, cpyptr2[i]);
printf(“\nThe Sorted list is ");
for(i =0; i <5; i++)
printf(“\n%”, ptr[i]);

Duéi day l1a chuong trinh hoan thién.

1. Tao tip tin méi.

2. Dwa vao doan ma Iénh sau:
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APTECH
S

voi d main()
{
char *ptr[5];
int i;
int j;
char cpyptr1[5][10], cpyptr2[5][10];
char *tenp;

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

{
printf(“\nEnter a string: “);
scanf (“9%”, cpyptri[i]);
ptr[i] = cpyptrifi];

for(i = 0; i <5; i++)
strcpy(cpyptr2[i], cpyptrl[i]);
for(i =0; i < 4; i++)

for(j =i + 1; j <5; j++)

{
if (strenp(ptr[i], ptr[j]) > 0)
{

tenmp = ptr[i];
ptrii] = ptr[j];
ptrij] = tenp;

}

printf(“\n The Oiginal list is ");
for(i = 0; i <5; i++)
printf(“\n%”, cpyptr2[i]);

printf(“\n The Sorted list is ”);
for(i = 0; i < 5; i++4)
printf(“\n%”, ptr[i]);
}
}

bé xem két qua, thuc hién theo cac budc sau:

3. Luu tip tin véi tén pointll.C
4. Bién dich tap tin, pointll.C

5. Chay chwong trinh, pointIl.C

6. Tré vé trinh soan thao.

Két qua cua vi du trén dugc hién thi ra nhu trong hinh 14.5.
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Original list dis =
iz: John

name
name
name
name
name
Sort
name
name
name
name
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i Bin",

string
string
string
string

string

John
Samuel
Ritcha
Jim
Young

iz: Samuel
iz: Ritcha

iz: Jim

iz: Young
ed list is =

iz Jim
is John

Ritcha
Samuel

Figure 14.5: Két qua ciia chwong trinh pointIL.C
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Phin II — Trong thoi gian 30 phut ké tiép:

1. Viét mot chuong trinh C dé nbi hai chudi bang cach sir dung cac con tro.

Dé thyc hién diéu nay,

a

b
C.
d.
e

—

Khai bio ba bién chudi.

Khai béao ba con tro kiéu ky tu.

Nhap cac gia trj clia hai chudi.

Tao ba con tro dé tro dén ba bién chudi. Chudi thir ba hién tai khong co bét ky gia tri gi.
Lip qua chudi thir nhét va sao chép ndi dung cta chudi d6 vao chudi thi ba. Sir dung cac
bién con tré dé sao chép céc gia tri.

Sau khi sao chép chudi thir nhit, 1ap qua chudi thtr hai va chép ndi dung cia chudi vao
cubi chudi ba. Str dung cac bién con tré dé sao chép gia tri.

In ra chudi tht ba.
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Bai tap tw lam

1. Viét mot chuong trinh C dé dao mot mang ky tu bang cach st dung con tro.

2. Viét mot chuong trinh dé cong hai ma tran st dung céc con tro.
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Q-
3

Bai 15 H

Muc tiéu:

Ket thuc bai hoc nay, ban co thé:

» Tim hi€u v¢ cach str dung cac ham
Tim hiéu vé cau truc cia mot ham
Khai bao ham va cac nguyén mau ham

Thao luan cac ki€u khac nhau cta bién

YV V V V

Tim hiéu cach goi cac ham:
e (Goi bang gia tri
¢ Goi bang tham chic¢u
Tim hiéu vé cac qui tac v€ pham vi cia ham
Tim hiéu cac ham trong cac chuong trinh cé nhi€u tap tin

Tim hiéu vé céc 16p luu trir

YV V V V

Tim hi€u vé con tro ham.

Gi6i thigu

Mot ham 1a mot doan chuong trinh thyc hién mét tac vu dugc dinh nghia cu thé. Chting thuc chat 1a
nhiing doan chuong trinh nho gitup gidi quyét mot van dé 16n.

15.1 Sir dung cac ham

Noi chung, cac ham dugc st dung trong C dé thuc thi mot chudi cac 1énh lién tiép. Tuy nhién, cach sur
dung cac ham thi khong gidng véi cac vong liap. Cac vong lip co thé lap lai mot chudi cac chi thi voi
cac lan 13p lién tiép nhau. Nhung viéc goi mot ham s& sinh ra mot chudi cac chi thi dugce thyc thi tai vi
tri bat ky trong chuong trinh. Cac ham c6 thé duoc gol nhiéu lan khi c6 yéu cau. Gia su mot phan cua
mi 1énh trong mdt chuong trinh dung dé tinh ti 1¢ phan trim cho mot vai con s6. Néu sau do, trong
cling chuong trinh, viéc tinh toan nhu vay can phai thyc hién trén nhitng con s khac, thay vi phai viét
lai cac chi thi giéng nhu trén, mot ham c6 thé dugc viét ra dé tinh ti 16 phﬁn trim cua bat ky cac con
s6. Sau d6 chuong trinh c6 thé nhay dén ham dé, dé thuc hién viéc tinh toan (trong ham) va trd vé noi
n6 da dugc goi. biéu nay s€ dugc giai thich roé rang hon khi thao luan vé cach hoat dong ctia cac ham.

Mot diém quan trong khéc 1 cac ham thi d& viét va d& hiéu. Cac ham don gian c6 thé duoc viét dé
thue hién céc tac vu xac dinh. Viéc g& rdi chuong trinh ciing d& dang hon khi c4u trac chwong trinh
dé doc, nho vao sy don gian hoa hinh thirc cia nd. Mdi ham c6 thé duoc kiém tra mot cach doc lap véi
cac dir lidu dau vao, voi dir lidu hop 1€ ciing nhu khéng hop 1€. Cac chuong trinh chira cac ham cling
d& bao tri hon, boi vi nhimg sira dbi, néu yéu ciu, c6 thé duoc gi6i han trong cac ham cia chuong
trinh. Mgt ham khong chi dugc goi tir cac vi tri bén trong chuong trinh, ma cac ham con c6 thé dat vao
mét thu vién va dugc st dung boi nhiéu chuong trinh khac, vi vay tiét ki€ém dugc thoi gian viét
chuong trinh.

15.2 Chu tric ham

C phép tong quat cia mot ham trong C a:
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type_specifier function_nane (arguments)

body of the function
return statement

}

type _specifier xac dinh kiéu dir liéu cta gia tri sé duoc tra vé boi ham. Néu khong co kiéu dugce dua
ra, ham cho ré“mg tra vé mot két qua sb nguyén. Cac dbi sb dugc phan cach boi déu phéy Mot cap dau
ngoac rong () van phai xuét hién sau tén ham ngay ca khi neu ham khong chira bét ky dbi s6 nao. Cac
tham s6 xuat hién trong cap dau ngoic () duoc goi la tham s6 hinh thirc hodc dbi s6 hinh thirc. Phan
than ciia ham c6 thé chira mot hodc nhidu cu 1énh. Mot ham nén tra vé mot gia tri va vi vdy it nhét
mot 1é€nh return phai cé trong ham.

15.2.1 Céc d6i s6 ciia mot ham

Trudce khi thao ludn chi tiét vé cac doi so, xem vi du sau,

#i ncl ude <stdi o. h>

mai n()
Lt

int i;

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

printf(“\nSquare of % is %l “, i,squarer (i));
}

squarer(int x)
[* int x; */

Lt
int j;
j =X * X
return(j);
}

Chuong trinh trén tinh tinh binh phuong cac sb tir 1 dén 10. Piéu nay dugc thuc hién bang viéc goi
ham squarer. Dir liéu dugc truyén tir thi tuc goi (trong truong hop trén 1a ham main()) dén ham dugc
goi squarer thong qua cac dbi sd. Trong thu tuc goi, cac dbi s6 dugc biét nhu la cac dbi sb thue va
trong dinh nghia cua ham dugc goi (squarer()) cac d01 s6 duoge goi 1a cac dm s6 hinh thire. Kiéu dit
lidu cua cac dbi sd thuc phai cung kiéu voi cac di s hinh thirc. Hon nita, s6 lugng va thir tw ciia cac
tham s thuc phai gidng nhu cta cac tham s hinh thuc.

Khi mot ham duogc goi, quyén diéu khién s& duge chuyén dén cho né, & d6 cac ddi sb hinh thirc dugc
thay thé bdi cac doi so thuc. Sau d6 ham duoc thyc thi va khi bat gép cau 1€nh return, né s€ chuyén

quyén diéu khién cho chuong trinh goi né.

Ham squarer() dugc goi bang cach truyén sé can duogc tinh binh phuwong. Dbi s6 x ¢o thé duoc khai
bao theo mot trong cac cach sau khi dinh nghia ham.

Phwong phap 1

squarer(int x)
/* x dugc dinh nghia cung véi kiéu dit liéu trong cdp déu ngodc () */

Phwong phap 2

squarer ( x)
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int Xx;
/* x dugc dit trong cdp diu ngodc (), va kiéu cua né duogc khai béo
ngay sau tén ham */

Chu y, trong truong hop sau, X phai dugce dinh nghia ngay sau tén ham, trudc khéi 1énh. Diéu nay that
tién loi khi c6 nhidu tham sb ¢ cung kiéu dit liéu duogc truyén. Trong trudng hop nhu vay, chi phai chi
15 kiéu dé mot lan duy nhét tai diém bt dau.

Khi cac d6i s6 duoc khai bao trong cap dau ngoic (), mdi c101 sO phai duoc dinh nghia riéng 1¢, cho du
ching c6 cung kiéu dit liéu. Vi dy, néu x va y 13 hai d6i s6 cia mot ham abc(), thi abc(char  x,
char y) la mot khai bao diing va abc(char x, y) lasa.

15.2.2 Sw tra vé tir ham

Lénh return ¢ hai muc dich:

> Ngay lap tic tra diéu khién tir ham vé chuong trinh goi
» Batky cai gi bén trong cap dau ngodc () theo sau return dugc tra vé nhu 1a mét gia tri cho chuong
trinh goi.

Trong ham squar er (), mot bién j kleu int dugc dinh nghia dé luu gia tri binh phuong ciia ddi s truyén
vao. Gia tri cua bién nay duogc tra vé cho ham _goi thong qua Iénh return. Mot ham c6 thé thyc hién
mot tac vu xac dinh va tra quyén diéu khién vé cho thu tuc goi n6 ma khong can tra v& bét ky gia tri
nao. Trong truong hop nhu véy, 1énh return co thé duoc viét dang return(0) hodc return. Cha y
rang, néu mot ham cung cip mot gia tri tra vé va nd khong 1am didu do thi no s& tra vé gid tri khong
thich hop.

Trong chuong trinh tinh binh phuong cua cac s0, chuong trinh tmyén dir liéu t61 ham squar er théng
qua céac dbi s6. Co thé co cac ham duoc goi ma khong can bét ky dbi s6 nao. O day, ham thyuc hién
mot chudi cac 1énh va tra vé gia tri, néu dugc yéu cau

Chu ¥ rang, ham squarer () ciing c6 thé duoc viét nhu sau

squarer(int x)

{
}

return(x*x);

O day mot biéu thire hop 1€ dugc xem nhu mdt dbi sb trong cau 1énh return. Trong thuc té, Iénh return
c6 the duoc st dung theo mdt trong cac cach sau day:

return,;

return(héng),

return (bién) ;

return (biédu thuc);

return (cdu 1&nh danh gid); vidu:return(a>b?a:Db);

Tuy nhién, giéi han cua 1énh return 1a né chi c6 thé tra vé mot gia tri duy nhét.

15.2.3 Kiéu ciia mét ham

type-specifier dugc s dung dé xac dinh kiéu dit liéu tra vé cua mot ham. Trong vi du trén, type-
specifier khong dugc viét bén canh ham squarer(), vi squarer() tra vé mot gia tri kiéu int. type-
specifier 1a khong bit budc néu mot gia tri kiéu sd nguyén duogc tra vé hodc néu khong c6 gia tri nao
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dugc tra ve. . Tuy nhién, tot hon nén chi ra ki€u dir liéu tra v€ 1a int néu mét gia tri s6 nguyén dugc tra
vé va tuong tu dung void néu ham khong trd vé gia tri nao.

15.3 Goi ham

C6 thé goi mot ham tir chwong trinh chinh bang cach str dung tén ciia ham, theo sau 1a cip dau ngoic
(). Cip diu ngodc 13 can thiét dé noi vai trinh bién dich 1a ddy 1a mot 11 goi ham. Khi mét tén ham
dugc su dung trong chuong trinh goi, tén ham c6 thé 1a mot phén cua mot mdt 1énh hoac chinh no la
mot ciu 1énh. Ma ta da biét mot cau 1énh ludn két thic voi mot d4u chdm phay (;). Tuy nhién, khi dinh
nghia ham, khong duoc ding dau chdm phay & cudi phan dinh nghia. Sy ving mit ciia ddu cham phay
n6i véi trinh bién dich day 14 phan dinh nghia ctia ham va khong dugc goi ham.

Mot so diem can nho:

Mot dAu chim phéy dugc dung ¢ cudi cau Iénh khi mot ham duoc goi, nhung né khong duoc dung
sau mot sy dinh nghia ham.

Cip déu ngoic () 12 bt budc theo sau tén ham, cho dit ham c6 d6i sb hay khong.

Ham goi dén mot ham khac dugc goi 1a ham goi hay thii tuc goi. Va ham duoc goi dén con duoc
goi 13 ham dwgc goi hay thi tuc dwoc goi.

Cac ham khong tra vé mot gia tri sO nguyén can phai x4c dinh kiéu ciia gia tri dugc tra ve.

Chi mot gia tri co thé duoc tra vé béi mot ham.

Mot chuong trinh cé thé c6 mot hoac nhiéu ham.

VVV VV VYV

15.4 Khai bao ham

Mot ham nén dugce khai bao trong ham main() trude khi n6é dugc dinh nghia hodc st dung. Dicu nay
phai dugc thuc hién trong truong hop ham dugc goi trude khi né duge dinh nghia.

Xem vi du,

#i ncl ude <stdi o. h>

mai n()
{
éddress();
}
addr ess()
{
}

Ham main() goi ham address() va ham address() dugc goi trude khi n6 duge dinh nghia. Méc du, n6
khong dugc khai bao trong ham main() thi diéu nay c6 thé thuc hién duoc trong mot sé trinh bién dich
C, ham address() duoc goi ma khong can khai béo gi thém ca. Py la sy khai bio khéng twong
minh ctia mot ham.
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15.5 Cac nguyén mau ham

Mot nguyén mau ham 1a mot khai bao ham trong dé xac dinh 5 kiéu dir liéu cua cac ddi sb va tri tra
vé. Thong thuong, cac ham duoc khai bao bang cach xac dinh kiéu cua gia tri dugc tra vé boi ham, va
tén ham. Tuy nhién, chudn ANSI C cho phép s luong va kiéu dit liéu cua cac dbi sb ham duogc khai
bao. Mot ham abc() c6 hai ddi sb kiéu int 13 x va y, va tra vé mot gia tri kiéu char, c6 thé dugc khai
bao nhu sau:

char abc();
hoiac
char abc(int x, nt y);

Cach dinh nghia sau duoc goi 1a nguyén mau ham. Khi cac nguyén mau dugc sir dung, C co thé tim
va thong bao bat ky kiéu dit liéu khong hop 1¢ khi chuyén d6i gitra cac dbi sé dugc dung dé goi mot
ham véi sy dinh nghia kiéu cta cac tham sb. Mot 16i s& duoc thong bao ngay khi co su khac nhau giira
$6 luwong céc ddi sb duoc stir dung dé goi ham va $6 luong cac tham s6 khi dinh nghia ham.

Cu phap tong quat ciia mot nguyén mau ham:

type function_name(type parm nanel,type parmnane2,..type
par m_nameN) ;

Khi ham dugc khai bao khong c6 cac thong tin nguyén rnau trinh bién dich cho rang khéng co théng
tin vé cac tham sb duoc dua ra. Mot ham khong co ddi sb c6 thé gdy ra 16i khi khai bao khong c6
thong tin nguyén mAu. Dé tranh didu nay, khi mot ham khong c6 tham sb, nguyén mau cua né sir dung
void trong cap dau ngoic (). Nhu da néi ¢ trén, void ciing dugc sir dung dé khai béo tuong minh mot
ham khong c6 gia tri tra vé.

Vi duy, néu mot ham noparam() trd v€ kiéu dit li€u char va khong c6 cac tham so dugc goi, cé thé dugc
khai bao nhu sau

char noparam(voi d);

Khai bao trén chi ra rang ham khong c6 tham sb, va bat ky 10i goi ¢6 truyén tham s dén ham d6 1a
khong dung.

Khi mgt ham khong nguyén méu dugc goi tat ca cac kiéu char dugc déi thanh kiéu int va tat ca kiéu
float dugc d6i thanh kiéu double. Tuy nhién, néu mdt ham la nguyén mau, thi cac kiéu da dua ra trong

nguyén miu dugc gitr nguyén va khong co su ting cip kiéu xay ra.

15.6 Cac bién

Nhu da thao luan, céac bién 1a nhiing vi tri dugc dat tén trong bd nhd, duge st dung dé chua gia tri co
thé hodc khong thé dugc stra d6i bdi mét chuong trinh hodc mdt ham. Cé ba loai bién co ban: bién cuc
bg, tham s0 hinh thirc, vabién toan cuc.

1.Bién cuc bd 1a nhitng bién dugc khai bio bén trong mot ham. )
2.Tham s0 hinh thirc duoc khai bao trong mot dinh nghia ham nhu 1a cac tham so.

3.Bién toan cuc dugc khai bao bén ngoai cac ham.

15.6.1 Bién cuc bd

Bién cuc bd con duoc goi 1a bién ddng, tir khoa auto duoc sir dung dé khai bao chung. Chung chi
dugc tham chiéu dén boi cac 1énh bén trong cua khdi 1énh ma bién duoc khai bao. Dé rd hon, mét bién
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cuc bd dugce tao ra trong luc vao mot khdi va bi huy trong luc di ra khoi khdi d6. Khéi 1énh thong
thudng nhat ma trong d6 mot bién cuc bd duoc khai bao chinh 1a ham.

Xem doan ma lénh sau:

void blkl(void) /* void denotes no val ue returned*/
{

char ch;

ch ="‘'a’;

}
voi d bl k2(voi d)
{

char ch;

ch = ‘b ;

}

Bién ch duogc khai bdo hai lan, trong blk1() va blk2(). ch trong blk1() khong c6 lién quan dén ch
trong blk2() béi vi moi ch chi dugc biét dén trong khoi 1énh ma n6 dugce khai bao.

Vi céac bién cyc bo dugc tao ra va huy di trong mot khoi ma ching dugc khai bdo, nén ndi dung cua
chung bi mat bén ngoai pham vi cta khoi. Di€u nay c6 nghia 1a chiing khéng thé duy tri gid tri ctia
chung gitra cac lan goi ham.

Tir khéa auto c6 thé duge ding dé khai bao cac bién cuc bd, nhung thudng nd khong duoce dung vi
mac nhién cac bién khong toan cuc dugc xem nhu la bién cuc bd.

Céc bién cuc bo dugce st dung boi cac ham thuong duoc khai bao ngay sau diu ngodc mé “{¢ cia ham
va trude tit ca cac cau 1énh. Tuy nhién, cic khai bao co thé & bén trong mot khdi cuia mot ham. Vi du,

voi d bl ki(void)
{

int t;
1
t > 5)

— 1l

I
t
i f
{

char ch;

}

Trong vi du trén bién ch dugc tao ra va chi hop 1€ bén trong khdi ma 1énh if’. N6 khong thé dugc tham
chiéu dén trong mot phan khac ctia ham blk1().

Mot trong nhitng thuén loi cua sy khai bao mot bién theo cach nay d6 1a bo nhé sé chi dugce c?ip phat
cho no khi néu diéu kién dé di vao khoi 1énh if duoc thoa. Piéu nay la bdi vi cac bién cuc bo chi dugce
khai bao khi di vao khoi 1énh ma cac bién dugc dinh nghia trong doé.

Chuy: biéu quan trong can nhé 12 tit ca cac bién cuc bd phai dugc khai bao tai diém bat dau cua khdi
ma trong d6 chung dugc dinh nghia, va trudc tat ca cac cau 1€nh thyc thi.
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Vi du sau c6 thé khong lam viéc véi mét so cac trinh bién dich.

voi d bl k1(voi d)

{
int |en;
len = 1;
char ch; /* This will cause an error */
ch ="‘'a’;
}

15.6.2 Tham s6 hinh thic

Mot ham sir dung cac ddi sé phai khai bao cic bién dé nhan cac gia tri cua cac dbi so. Cac bién nay
duoc goi l1a tham so hinh thirc cia ham va hoat dong giong nhu bat ky mot bién cuc bd bén trong
ham.

Céc bién nay dugc khai bao bén trong cip dau ngodc () theo sau tén ham. Xem vi du sau:

bl k1(char ch, int i)

if(i > 5)

ch ="‘'a’;
el se

i =0 +1;
return;

}
Ham blk1() c6 hai tham sé: ch vai.

Céc tham sb hinh thirc phai dugc khai bao cung véi kiéu cta ching. Nhu trong vi du trén, ch c6 kiéu
char vai c6 kiéu int. Cac bién nay c6 thé duoc sir dung bén trong ham nhu cac bién cuc bd binh
thuong. Ching bi huy di khi ra khoi ham. Can chu y 14 cac tham s6 hinh thirc da khai bao c6 cung kiéu
dir lidu v6i cac ddi so duge st dung khi goi ham. Trong truong hop c6 sai, C co thé khong hién thi 15i
nhung c6 thé dwa ra mot két qua khong mong mubn. Didu nay lavi, C van dua ra mot vai két qua
trong céac tinh hudng khac thuong. Ngudi 1ap trinh phai dam bao rang khong co cac 16i vé sai kiéu.

Ciing gidng nhu véi cac bién cuc bd, cac phép gan ciing co thé dugc thuc hién voi tham sé hinh thic
ctia ham va chung ciing c6 thé dugc st dung bét ky biéu thirc ndo ma C cho phép.

15.6.3 Bién toan cuc

Céc bién toan cuc 1a bién duoc thiy bai toan bd chuong trinh, va c¢6 thé dugc sir dung boi mot ma 1énh
bat ky. Chung dugc khai bao bén ngoai cic ham cua chuong trinh va luu gia tri ciia ching trong sudt
su thue thi ciia chuong trinh. Cac bién nay c6 thé dugc khai bao bén ngoai main() hodc khai bao bat
ky noi dau trude lan sir dung dau tién. Tuy nhién, tot nhat dé khai bao cac bién toan cuc 1a tai dau
chuong trinh, nghia la truéc ham main().

int ctr; [* ctr is global */
voi d bl ki1(void);
voi d bl k2(void);
voi d mai n(voi d)

{
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ctr = 10;
bl k1 ();

}
voi d bl k1(void)

{
int rtc;
if (ctr > 8)
{
rtc =rtc + 1;
bl k2();
}
}
voi d bl k2(voi d)
L
int ctr;
ctr = O;
}

Trong doan mi 1énh trén, ctr 1a mot bién toan cuc va dugc khai bao bén ngoai ham main() va blk1(),
n6 ¢6 thé duge tham chiéu dén trong cac ham. Bién ctr trong blk2(), 1a mot bién cuc bd va khong c6
lién quan véi bién toan cuc ctr. Néu mot bién toan cuc va cuc bd c6 cung tén, tit ca cac tham chiéu
dén tén d6 bén trong khdi chira dinh nghia bién cuc bd s& dugc két hop vai bién cuc bd ma khong phai
12 bién toan cuc.

Céc bién toan cuc duoc luu trit trong cac vung ¢ dinh cua bd nhd. Cac bién toan cuc hitu dung khi
nhiéu ham trong chuong trinh str dung cung dir liéu. Tuy nhién, nén tranh sur dung bién toan cuc néu
khong can thiét, vi chung giit bd nhé trong sudt thoi gian thuc hién chuwong trinh. Vi vdy viéce st dung
mdt bién toan cuc & noi ma mot bién cuc bd co kha nang dap ing cho ham st dung 1a khong hi¢u qua.
Vi du sau s& giup 1am rd hon diéu nay:

voi d addgen(int i, int j)
{
return(i + j);
P
int 1, J;
voi d addspe(voi d)
{
return(i + j);
}

Ca hai ham addgen() va addspe() déu tra vé tong clia cac bién i vaj. Tuy nhién, ham addgen() duoc
sir dung dé tra vé tdng cua hai sb bt ky; trong khi ham addspe() chi tra vé tdng cua cac bién toan cuc
ivaj.

15.7 Lép luu triv (Storage Class)

M&i bién trong C ¢6 mot dgc trung duoc goi 1a 16p lwu trir. Lop luu trir xac dinh hai khia canh cua
bién: thoi gian song cua b1en va pham vi ciia bién. Thoi gian song cua mot bién 14 thoi gian ma gia
tri cua bién tdn tai. Sw thay dwge cua mot bién xac dinh cac phan cua mot chuong trinh s€ cé thé nhan
ra bién. Mot bién c6 thé xuit hién trong mot khdi, mot ham, mot tap tin, mot nhom cac tap tin, hodc
toan by chuong trinh
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Theo cach nhin cua trinh bién dich C, mot tén bién xac dinh mot vai vi tri vat Iy bén trong may tinh, ¢
d6 mot chudi cac bit biéu dién gia tri dugc luu trit ctia bién. C6 hai loai vi tri trong may tinh ma & d6
gi4 tri ciia bién c6 thé duoc luu trit: bo nhé hodc thanh ghi CPU. Lop luu trit cua bién xac dinh vi tri
bién duoc luu trit 14 trong bd nhd hay trong mot thanh ghi. C c6 bdn 16p luu trir. D6 1a:

auto
external
static
register

VVVY

D6 1a cac tir khoa. Cua phép téng quat cho khai bao bién nhu sau:
storage_specifier type var_nane;

15.7.1 Bién tw dong

Bién ty dong that ra la bién cuc bo ma chung ta da n6i ¢ trén. Pham vi ciia mot bién tu dong co thé nho
hon ham, néu né duoc khai bao bén trong mot cau 1énh ghép: pham vi ctia né bi giéi han trong cu
1énh ghép d6. Ching co6 thé dwoc khai bao bang tir khéa auto, nhung su khai bao nay 1a khong cén
thiét. Bat ky mot bién duogc khai bao bén trong mot ham hodc mot khdi 18nh thi mic nhién 1a thude 16p
auto va hé thong cung cap ving bd nhé duge yéu cu cho bién do.

15.7.2 Bién ngoai

Trong C, mdt chuong trinh 16n c6 thé dugc chia thanh cac module nho hon, cac module nay cé thé
dugc bién dich riéng 1& va duoc lién két lai v6i nhau. Piéu nay duoc thuc hién nhim ting toc do qua
trinh bién dich cac chuong trinh 16n. Tuy nhién, khi cac module dugc lién két, cac tap tin phai dugc
chuong trinh thong bao cho biét v& cac bién toan cuc duge yéu cAu. Mot bién toan cuc chi c6 thé duge
khai bao mot 1an. Néu hai bién toan cuc c6 cung tén dugc khai bo trong cing mot tip tin, mot thong
diép 13i ‘duplicate variable name’ (t€n bién trung) c6 thé duoc hién thi hodc don gian trinh bién dich
C chon mot bién khac. Mot 16i tuong ty xay ra néu tat ca cac bién toan cuc dugc yéu cau boi chuong
trinh chtra trong mdi tap tin. Mic du trinh bién dich khong dua ra bat ky mot théng bao 16i nio trong
khi bién dich, nhung sy that cac ban sao ctiia cung mot bién dang duoc tao ra. Tai thoi diém lién két
céc tap tin, bo lién két s& hién thi mot théng bao 16i nhu sau ‘duplicate label’ (nhan trang nhau) vi nb
khong biét sir dung bién nao. Lop extern dugc dung trong truong hop nay. Tat ca cac blen toan cuc
dugc khai bao trong mot tap tin va cac bién gibng nhau duoc khai bao 14 & ngoai trong tit ca cac tap
tin. Xem doan ma Iénh sau:

Fild File2

int i,j; externint i,j;
char a; extern char a;
mai n() xyz()

{ r

I =] *5

} }

abc() par ()

{ {

i = 123; j = 50;
} }
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File2 c6 cac bién toan cuc gidng nhu Filel, ngoai trir mot diém 1a cac bién nay c6 tir khoa extern
dugc thém vao sy khai bao cua chung. Twr khoa ndy noi véi trinh bién dich 1a tén va kiéu cua bién toan
cuc dugc st dung ma khong can phai tao lai sy luu trit cho ching. Khi hai module dugc lién két, cac
tham chiéu dén cac bién ngoai duoc giai quyét.

Néu mot bién khong duoc khai bao trong mot ham, trinh bién dich s& kiém tra né c6 so khép véi bat

ky bién toan cuc niao khong. Néu khop voi mot bién toan cuc, thi trinh bién dich s& xem nhu mét bién
toan cuc dang dugc tham chiéu dén.

15.7.3 Bién tinh

Céc bién tinh 1a cac bién cb dinh bén trong cac ham va cac tap tin. Khong gidng nhu cic bién toan
cuc, chung khong duoc biét dén bén ngoai ham hoic tap tin cua chung, nhung ching gitr dugc gia tri
ctia chung giita cac 1an goi. Piéu nay c6 nghia la, néu mot ham két thuc va sau d6 duoc goi lai, cac
bién tinh di dinh nghia trong ham d6 van giit dugc gia tri cta chiung. Sy khai bao bién tinh duoc bt
dau véi tir khoa static.

C6 thé dinh nghia cac bién tinh c¢6 cung tén nhu hudng dan véi cac bién ngoai. Cac bién cuc bd (bién
tinh ciing nhu bién dong) c6 d6 wu tién cao hon céc bién ngoai va gia tri cta cac bién ngoai s& khong
anh hudng boi bat ky su thay d6i nao cac bién cuc bd. Cac bién ngoai co cung tén véi cac bién noi
trong mot ham khong thé dwoc truy xut truc tiép bén trong ham do.

Céc gia tri khoi tao c6 thé duoc gan cho cac bién trong sy khai bao cac bién tinh, nhung cac - gia trl nay

phai 1a cac hing hodc cac biéu thuc. Trinh bién dich tu dong gan mdt gia tri mic nhién 0 dén cac bién
tinh khong duoc khai tao. Sy khai tao thyc hién & dau chuong trinh.

Xem hai chuong trinh sau. Su khac nhau gitra bién cuc bo: tu dong va tinh s€ dugc lam rd.
Vi du vé bién tu dong:

#i ncl ude <stdi o. h>

mai n()
incre();
incre();
incre();
}
incre()
{
char var = 65; /[* var is automatic vari abl e*/

printf(“\nThe character stored in var is %", var++);

}

Két qua cta chuong trinh trén s& la:
The character stored in var is A
The character stored in var is A
The character stored in var is A

Vi du vé bién tinh:

#i ncl ude<st di 0. h>
mai n()
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{
incre();
incre():
incre():
}
incre()
{
static char var = 65; /* var is static variable */
printf(“nThe character stored in var is %", var++);
}

Két qua cta chuong trinh trén sé la:

The character stored in var is A
The character stored in var is B
The character stored in var is C

Ca hai chuong trinh goi incre() ba lan. Trong chwong trinh thir nhat, mdi lan incre() duoc goi, bién
var voi 16p luu trir auto (16p luu trir mac dinh) duge khoi tao lai 1a 65 (1a ma ASCII tuong tng cua ky
tu A). Vi vay khi ket thiic ham, gia tri méi cua var (66) bi mat di (ASCII tng véi ky tu B).

Trong chuong trinh thi hai, var 1a cua 16p luu trit static. O day var dugc khéi tao 1a 65 chi mot lan
duy nhét khi bién dich chwong trinh. Cubi 1an goi ham dau tién, var c6 gi tri 66 (ASCII B) va tuong
tu & 1an goi ké tiép var co gia tri 67 (ASCII C). Sau lan goi ham cudi cung, var duoc ting gia tri theo
su thi hanh cua 1énh printf(). Gia tri nay bi mat khi chuong trinh két thuc.

15.7.4 Bién thanh ghi

Céc may tinh co cac thanh ghi trong bd s6 hoc logic - Arithmetic Logic Unit (ALU), cac thanh ghi nay
dugc str dung dé tam thoi luwu trir dit liéu duogce truy xudt thuong xuyén. Két qua tire thoi cua phép tinh
todn cling dugc Iuu vao cac thanh ghi. Cac thao tac thuc hién trén dir 1i€u luu trit trong cac thanh ghi
thi nhanh hon di liéu trong bo nh¢. Trong ngdn ngir assembly (hop ngir), nguoi 1ap trinh phai truy
xuat dén cac thanh ghi nay va sir dung ching dé gitip chuong trinh chay nhanh hon. Cac ngon ngir lap
trinh béc cao thuong khong truy xuit dén cac thanh ghi cua may tinh. Trong C, viéc lya chon vi tri luu
trir cho mét gia tri tuy thudc vao nguoi lép trinh. Néu mét gia tri dac biét duge dung thuong xuyén (vi
du gia tri diéu khién cia mot vong lip), 16p luu trir ciia nd cd thé khai béo 1a register. Sau do neu trinh
bién dich tim thdy mot thanh ghi con tréng, va cac thanh ghi cua may tinh du 16n dé chua bién, bién s&
dugc dat vao thanh ghi d6. Nguoc lai, trinh bién dich s€ xem cac bién thanh ghi nhu cac bién dong
khéc, nghia 1a Iuu trit chiing trong bd nhd. Tir khoa register duge dung khi dinh nghia cac bién thanh
ghi.

Pham vi va sir khéi tao ciia cic bién thanh ghi 1a giéng nhu cac bién ddng, ngoai trir vi tri luu tri.
Cac bién thanh ghi la cuc bd trong mgt ham. Nghia la, chiing ton tai khi ham dugc goi va gia tri bi mat
di mdt khi thoat khoi ham. Sy khéi tao cac bién nay dugc thuc hién bdi ngudi 1ap trinh.

Vi s6 luong céac thanh ghi 1a c6 han, 1ap trinh vién can xac dinh cac bién nao trong chuong trinh dugc
sir dung thuong xuyén dé khai bao chung 1a cac bién thanh ghi.

Su hitu dung cua céc bién thanh ghi thay doi tir may nay dén mot may khac va tir mot trinh bién dich
C nay dén mot trinh bién dich khac. Doi khi cac bién thanh ghi khong dwoc hd tro boi tit ca — tir khoa
register van duoc chip nhan nhung dwoc xem giéng nhu 1a tir khoa auto. Trong cac trudng hop khac,
néu bién thanh ghi dugc hd tro va néu 1ap trinh vién sir dung chung mot cach hop 1y, chuong trinh s&
dugc thyc thi nhanh hon gép doi.
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Céc bién thanh ghi duoc khai bao nhu bén dudi:

register int x;
regi ster char c;

Sy khai bao thanh ghi chi c6 thé gin vao cac bién dong va tham sé hinh thirc. Trong trudng hop sau,
su khai bao s€ giong nhu sau:

f(c,n)
register int c, n;

{

register int i;

}

Xét mot vi du, & d6 chuong trinh hién thi téng 14p phuong cac sé thanh phan ciia mot s6 bang chinh sb
d6. Vi du 370 1a mot s nhu vy, vi:

33+73+03=27+343+0=370
Chuong trinh sau in ra cac con sb nhu vy trong khoang 1 dén 999.

#i ncl ude <stdio. h>
mai n()
{ | o
register int i;
int no, digit, sum
printf(“\nThe nunbers whose Sum of Cubes of Digits is Equa
to the nunber itself are:\n\n”);
for(i = 1; i < 999; i++)

{
sum = 0;
no = i;
whi | e( no)
{
digit = no%O0;
no = no/ 10;
sum= sum+ digit * digit * digit;
}
if (sum==1i)
printf(“t%\n”, i);
}

}

Két qua cia chuong trinh trén nhu sau:

The nunbers whose Sum of Cubes of Digits is Equal to the
nunber itself are:

1

153

370

371
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Trong chuong trinh trén, gia tri cua [ thay d6i tir 1 dén 999. Véi mdi gia tri nay, 1ap phuorng cua tirng
con sd riéng 1¢ dugc cong va két qua tong dugc so sanh véi i. Néu hai gia tri nay 1 bang nhau, i duoc
hién thi. Vi i duoc st dung dé diéu khién su lap, (phan chinh cia chuong trinh), né dugc khai bao 1a
cua 16p luu trit thanh ghi. Sy khai bao nay lam tang hi¢u qua cua chuong trinh.

15.8 Cic qui luat vé pham vi ciia mét ham

Qui luét vé pham vi 1a nhiing qui ludt quyét dinh mot doan ma 1énh c6 thé truy xuit dén mot doan ma
Iénh khac hoac dir liéu hay khong. Trong C, mdi ham cua chuong trinh 1a cac khéi 1€nh riéng 1&. Ma
Iénh bén trong mot ham 1a cuc bo véi ham do va khong thé duoc truy xuét boi bat ky 1énh nao ¢ ngoai
ham, ngoai trir 161 goi ham. Ma 1énh bén trong mot ham 1a an d6i voi phén con lai cua chuong trinh, va
trir khi n6 str dung bién hodc dir liéu toan cuc, né co thé tac dong hoic bi tac dong bai cac phan khac
cua chuong trinh. Dé 6 hon, mé 1énh va dir liéu duge dinh nghia bén trong mot ham khong thé tuong
tac voi ma Iénh hay dir liéu dugc dinh nghia trong ham khéc bdi vi hai ham c¢é pham vi khac nhau.

Trong C, tat ca cac ham c6 cung muc pham vi. Nghia 1a, mot ham khong thé dugc dinh nghia bén
trong mot ham khac. Chinh vi Iy do nay ma C khong phai 1a mét ngébn ngii cau trac khoi vé mat ky

thuat.

15.9 Goi ham

Mot cach tong quat, cac ham giao tiép voi nhau bang cach truyén tham sb. Cac tham sé dugc truyén
theo mét trong hai cach sau:

> Truyen bang gia tri
> Truyén bang tham chiéu.

15.9.1 Truyén bing gia tri

Mac nhién trong C, tat ca cac dbi s6 cua ham duoc truyén bang gid tri. Pidu nay co6 nghia la, khi cac
dbi s6 duoc truyén dén ham dwoc goi, cac gia tri dugc truyén thong qua cac bién tam. Moi su thao tac
chi duogc thue hién trén cac bién tam nay. Ham duoc goi khong thé thay dbi gia tri ciia chung. Xem vi
du sau,

#i ncl ude <stdio. h>

mai n()

{
int a, b, c;
a=b=c=0;
printf(“\nEnter 1st integer: “);
scanf (“%d”, &a);
printf(“\nEnter 2nd integer: “);
scanf (“%d”, &b);
c = adder(a, b);
printf(“\n\na &b in nmain() are: %, %d’, a, b);
printf(“\n\nc in min() is: %", c);
/* c gives the addition of a and b */

}
adder(int a, int b)
L

int c;

c = a + b;
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a *= a

b += 5;

printf(“\n\ina &b within adder function are: %, % “, a, b);
printf(“\nc within adder function is : %", c);

return(c);

}
Vi du vé két qua thuc thi khi nhap vao 2 va 4:

a&binmin() are: 2, 4

cinmin() is: 6

a &b within adder function are: 4, 9
¢c within adder functionis : 6

Chuong trinh trén nhan hai s6 nguyén, hai sb nay dugc truyén dén ham adder (). Ham adder () thuc
hién nhu sau: n6 nhén hai sé nguyén nhu la cac dbi s6 cua no, cong chuing lai, tinh binh phuong cho s6
nguyén thi nhét, va cong 5 vao sd nguyén thir hai, in két qua va tra vé tong ciia cac ddi sb thuc. Cac
bién duoc st dung trong ham main() va adder () c6 cung tén. Tuy nhién, khong ¢ gi la chung giita
chung. Chung duogc luu trit trong cac vi tri bo nhd khac nhau. Piéu nay dugc thiy rd tir két qua cua
chuong trinh trén. Céc bién a va b trong ham adder () duoc thay ddi tir 2 va 4 thanh 4 va 9. Tuy nhién,
su thay d6i nay khong anh hudng dén cac gid tri ciia a va b trong ham main(). Cac bién duoc luu &
nhitng vi tri bd nhd khac nhau. Bién ¢ trong main() thi khac véi bién ¢ trong adder ().

Vi vy, cac ddi s6 dugc goi la truyén bing gia tri khi gia tri ctia cac bién dugc truyén dén ham dugc
goi va bat ky su thay doi trén gia tri nay ciing khong anh hudng dén gia tri gdc ctia bién da truyén.

15.9.2 Truyén bing tham chiéu

Khi cac ddi sb duoc truyén bang gia tri, cac gia tri cua déi s6 cia ham dang goi khong bi thay ddi. Tuy
nhién, c6 thé co truong hop, 6 do gia tri cua cac dbi sb phai duoc thay d6i. Trong nhiing truong hop
nhu vay, truyén bang tham chleu duogc dung. Truyen bang tham chiéu, ham dugc phép truy xuat
dén ving bd nhé thue cia cac dbi sb va vi vay co thé thay ddi gié tri ciia cac dbi sé ciia ham goi.

Vi du, xét mt ham, ham nay nhan hai d6i s6, hoan vi gia tri cia ching va tra Ve cac gia tri cia chung.
Néu mot chuong trinh gidng nhu chuong trinh dudi day duoc viét dé giai quyét muc dich nay, thi s&
khong bao gid thuc hién duoc.

#i ncl ude <stdi o. h>

mai n()
L
int x, vy;
x = 15; y = 20;
printf(“x =%, vy =%\n", x, y);
swap(x, Y);
printf(“\nAfter interchanging x = %, y = %d\n", X, y);
}
swap(int u, int v)
{
int tenp;
temp =
u=v;
v = tenp;
return;
}
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Két qua cia chuong trinh trén nhu sau:

x =15, y = 20
After interchanging x = 15, y = 20

Ham swap() hoan vi cac gia tri cia u va v, nhung cac gia tri ndy khong dugc truyén tré vé ham
main(). Piéu nay la boi vi cac bién u vav trong swap() 1a khac véi cac bién u vav dugc ding trong
main(). Truyén bang tham chiéu c6 thé duoc sir /dung trong truong hop nay dé dat dugc két qua mong
mudn, boi vi né s& thay dbi cac gia tri cua cac dbi sb thuc. Cac con tré duoc dung khi thuc hién truyén
bang tham chiéu.

Céc con tro dugce truyén dén mot ham nhu 13 cac dbi s6 dé cho phép ham duoc goi ciia chuong trinh
truy xuit cac bién ma pham vi ctia n6 khéng vuot ra khoi ham goi. Khi mét con troé dugc truyén dén
mot ham, dia chi cua dir liéu duoc tmyén dén ham nén ham co thé ty do truy Xuét ndi dung cua dia chi
d6. Cac ham goi nhén ra bit ky thay ddi trong ndi dung cua dia chi. Theo cach nay, d6i sé ham cho
phép dit liéu duogc thay ddi trong ham goi, cho phép truyén dit liéu hai chidu giita ham goi va ham
dugc goi. Khi cac dbi s6 ctia ham 1a cac con tré hodc mang, truyén bang tham chiéu dugc tao ra doi
nghich véi cach truyén bang gia tri.

Cac déj s6 hinh thirc ciia mot ham 1a cac con trd thi phai c6 mot dau * phia trudc, gidng nhu sy khai

bao bién con tro, dé xac dir}h chung la cac con tro. Cac doi so thug kiép con tro trong loi goi ham co

thé dugc khai bdo 1a mot bién con tré hodc mét bién dugc tham chi€u dén (&var).

Vi dy, dinh nghia ham
getstr(char *ptr_str, int *ptr_int)

dbi s6 ptr_str tré dén kiéu char vaptr_int tré dén kiéu int. Him c6 thé dugc goi bang cau 1énh,
getstr(pstr, &var)

& do pstr duoc khai bao 1a mot con tro va dia chi ciia bién var dugc truyén. Gan gia tri thong qua,
*ptr_int = var;

Ham béy gid c6 thé gan cac gia tri dén bién var trong ham goi, cho phép truyén theo hai chiéu dén va
tor ham.

char *pstr;

Quan sat vi du sau cia ham swap(). Bai toan nay s& giai quyét dugc khi con tré duoc truyén thay vi
dung bién. Ma I¢nh tuong ty nhu sau:

#i ncl ude <stdi o. h>
voi d main()

{
int x, y, *px, *py;

/* Storing address of x in px */
px = &X;

/* Storing address of y in py */
py = &;
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x = 15; y = 20;
printf(“x =%, y =% \n", X, y);
swap (px, py);

/ * Passing addresses of x and y */
printf(“\n After interchanging x = %, y = %\n”", X, y);
}

swap(int *u, int *v)
/* Accept the values of px and py into u and v */
{

int tenp;

tenp = *u;

*u = *v,

*v = tenp;

return;

}

Két qua ciia chuong trinh trén nhu sau:

x =15, y = 20
After interchanging x = 20, y = 15

Hai bién kiéu con tro px va py dugc khai bao, va dia chi cua bién x vay dugc gan dén ching. Sau d6
cac bién con tro dugc truyén dén ham swap(), ham nay hoan vi cac gia tri luu trong x va y thong qua

cac con tro.

15.10 Sy 16ng nhau cia 1oi goi ham

Loi goi mot ham tir mot ham khac dwoc goi 1a sw 10ng nhau cia 161 goi ham. Mot chuong trinh kiém
tra mot chudi co phai 1a chudi doc xudi - doc nguoc nhu nhau hay khong, 12 mot vi du cho cac 101 goi
ham 16ng nhau. Tir doc xudi - nguge giéng nhau 1a mét chudi cac ky tyr ddi ximg. Xem doan ma 1énh
theo sau day:

mai n()

{

balindrone();

pal i ndr one()

{
Qetstr();
reverse();
cmp() ;

}
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Trong chuong trinh trén, ham main() goi ham palindrome(). Ham palindrome() goi dén ba ham khac
getstr(), reverse() vacmp(). Ham getstr () dé nhan mét chudi ky tu tir ngudi dung, ham rever se() dao
nguoc chudi va ham cmp() so sanh chuoi duge nhédp vao va chuoi da dugc dao.

Vi main() goi palindrome(), ham palindrome() lan luot goi cac ham getstr(), reverse() va cmp(),
cac 101 goi ham nay duogc goi la dugc long bén trong palindr ome().

Sy 16ng nhau cua cac 16 goi ham nhu trén la duge phep, trong khi dinh nghia mdt ham bén trong mot
ham khac 1a khong dugc chap nhén trong C.

15.11 Ham trong chwong trinh nhiéu tip tin

Céc chuong trinh ¢6 thé dugc tao boi nhiéu tap tin. Nhitng chuong trinh nhu vay dugc tao bdi cac ham
16n, & d6 mdi ham c6 thé chiém mot tap tin. Ciing nhu cac bién trong cac chuong trinh nhiéu tp tin,
cac ham ciling co thé dugc dinh nghia la static hodc external. Pham vi ctia ham external c6 thé duge
sir dung trong tat ca cac tap tin cua chuong trinh, va d6 1a cach luu trit mic dinh cho cac tap tin. Cac
ham static chi dugc nhén biét bén trong tip tin chuong trinh va pham vi ctia né khong vuot khoi tap tin
chuong trinh. Phan tiéu dé (header) cua ham nhu sau,

static fn _type fn_name (argunent |ist)

hoiac
extern fn_type fn_nane (argunent |ist)

Tir khoa extern 1a mot tuy chon (khong bt budc) vi né 13 16p luu trit mic dinh.

15.12 Con tré dén ham

Mot dic tinh manh mé cua C van chua dugc d& cap, chinh 13 con tré ham. Du raing mot ham khong
phai 13 mét bién, nhung né c6 dia chi vat ly trong bd nhé noi ¢o thé gan cho mot con tré. Mot dia chi
ham 1a diém di vao ctia ham va con tré ham c6 thé dugc st dung dé goi ham.

Dé hiéu cac con tré ham lam viéc nhur thé nao, that sy can phai hiéu that rd mot ham dugc bién dich va
dugc goi nhu thé nao trong C. Khi méi ham duoc bién dich, mi ngudn duoc chuyen thanh ma d6i
tuong va mot diém di vao cua ham duoc thiét 1ap. Khi mot 1o goi duoc thuc hién dén mot ham, mot
101 goi ngdn ngit may dugc thuc hién dé chuyén didu khién dén diém di vao ctia ham. Vi vy, néu mot
con tré chira dia chi cua diém di vao cta ham, nd c¢6 thé duoc dung dé goi ham d6. Dia chi ciia mot
ham c6 thé 1iy duoc bang cach sir dung tén ham khong c6 déu ngoic () hay bat ky dbi sé nao. Chuong
trinh sau s€ minh hoa khai niém cta con tré ham.

#i ncl ude <stdio. h>
#i ncl ude <string. h>

voi d check(char *a, char *b, int (*cnp)());

mai n()

{
char s1[80], s2[80];
int (*p)();
p = strcnp;
gets(sl);
gets(s2);

check(sl, s2, p);
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voi d check(char *a, char *b, int (*cnp)())

{
printf(“Testing for equality \n");
if(!(*cnp)(a, b))
printf(“Equal ");
el se
printf(“Not Equal”);
}

Ham check() duoc goi bang cach truyén hai con tro ky tw va mot con tré ham. Trong ham check(), c&c
ddi s duogc khai bao 1a cac con tro ky tu va mét ham con tré. Chi ¥ cach mot ham con tré duoc khai
bao. Ct phap twong ty duoc dung khi khai bao cac ham con tro khac bat luan d6 1a kiéu tra vé cua
ham. Cip dau ngodc () bao quanh *cmp 1a can thiét dé chuong trinh bién dich hiéu ciu 1énh nay mot
cach rd rang.
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Trong C, cac ham dugc dung dé thuc thi mot chudi cac chi thi nhiéu hon mot lan.
type specifier xac dinh kiéu di liéu cua gia tri s& duoc tra vé& boi ham.
Céc ddi s6 téi ham c6 thé 1a cac hang, bién, biéu thirc hay cc ham.

Cac doi sO con duoc goi la cac doi so thwe trong ham goi va doi so hinh thirc trong ham duoc
goi.

Mot ham phai duoc khai bao trong ham main(), trudc khi né dugc dinh nghia hay st dung.
Trong C, mic dinh, tat ca cac dbi sb ciia ham duoc truyén bang gia tri.

C6 ba loai bién co ban: bién cuc bd, tham sd hinh thirc va bién toan cuc.

e Bién cuc bo dugc khai bao bén trong mot ham.

e Tham s6 hinh thitc dugc khai bao trong dinh nghia ctia tham s6 ham.

¢ Bién toan cuc dugc khai bdo bén ngoai tat ca cac ham.

L6p luu trit dinh nghia hai dic tinh cta bién; thoi gian sdng cua bién va tAm nhin hay pham vi.
Céc bién ty dong gidng nhur cac bién cuc bo.

Tat ca cac bién toan cuc dwoc khai béo trong mét tap tin va gidng v6i cac bién dugc khai bao
extern trong tat ca cac tap tin.

Céc bién static 1a cac bién c¢b dinh bén trong cac ham hodc tap tin cua chung.

Khong gidong cac bién toan cuc, cac bién tinh khéng duoc nhan biét bén ngoai ham hoac tap tin
cua no, nhung chung duy tri dugc cac gia tri cuia chiing gitra cac 1an goi.

Néu mot gia tri dac biét dugc st dung thuong xuyén, co thé dung 16p luu trix register cho né.

Ciing gidng nhu cac bién trong cic chuong trinh c¢6 nhidu tap tin, cac ham ciing c6 thé dugc dinh
nghia la static hay external.

Ma 1€nh va dit liéu dugc dinh nghia bén trong mét ham khong thé tuong tac véi ma Iénh hay dix
liéu dugc dinh nghia trong ham khac badi vi hai ham c6 pham vi khac nhau.

Mot ham khong thé duoc dinh nghia bén trong mot ham khéc.
Mot nguyén mau ham 14 mot sy khai bao ham dé chi ra cac kiéu dit liéu cta cac dbi sb.
Loi goi mét ham tir bén trong mdt ham khac duogc goi 1a sy ctia 161 goi ham.

MOt con tré ham c6 thé duoc dung dé 01 mot ham.
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Kiém tra tién dd hoc tap

1. Mot la mdt doan chuong trinh chita chinh n6 va thuc hién mét tac vu cu thé.

2. Cac dbi sb xuat hién trong cap du ngoic () con dugce goi 1a

3. Néu khéng c6 1énh return, didu khién chuyén dén chuong trinh goi khi gip diu ngodc dong } cua
khoi ma 1€nh. Dicu nay dugc goi la

4. Ham goi dén mot ham khac c6 tén 1a va ham dang duogc goi dén co tén 1a

5. Mot 1a mot su khai bao ham dé chi ra kiéu dit lidu ctia cac ddi so.

6. chi ¢6 thé dugc tham chi€u dén bai cac 1€nh bén trong khoi Iénh da khai bao ching.

7. dugc nhin thay boi toan bo chuong trinh, va ¢6 thé duoc sir dung ¢ bat ky ma 1&€nh nao.

8. quyét dinh mdt doan ma 1€nh c¢6 thé truy xuat dén mdt doan ma 1€nh khac hoac dir li¢u

hay khéng.

9. Céc d6i s6 duoc goi la truyén khi gié tri ctia cac bién duoc truyén dén ham duoc goi

10. Trong , ham duogc phép truy xuat vi tri bd nh¢ that cta cac doi so.
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Bai 16 Ham

Muc tiéu:

Két thiic bai hoc nay, ban cé thé:

» Dinh nghia va goi ham

> Sir dung cac tham s6 trong ham.

Phin I — Trong thoi gian 1 gio 30 phut diu:

16.1

Ham

16.1.1

Nhu chung ta da biét, mot ham 1a mot khdi cac 1énh thuc hién mét tac vu xac dinh. Trong bai
nay, ching ta tp trung vao cach tao va st dung ham.

Pinh nghia ham

16.1.2

Mot ham dugc dinh nghia véi mdt tén ham, theo sau bdi cap dau ngodc nhon{} bén trong
chira mdt hay nhi€u cau 1€nh. Vi dy,

argentina()
statenent 1;

statenent 2;
statenent 3;

}

Goi mot ham

Mot ham c6 thé duoc goi tir chuong trinh chinh béng cach dua ra tén cta ham theo sau boi cap
dau ngodc () va mt dau cham phay. Vi du,

argentina();

Bay gio, xem chuong trinh hoan thién.

1. Goi trinh soan thio chwong trinh C.
2. Tao tap tin moi.
3. Dwa vao doan ma lénh sau:

#i ncl ude<st di o. h>

voi d main()

{
printf(“\nl amin main”);
italy();
brazil ();
argentina();
}

Ham
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italy()
{ printf(“\nl aminitaly”);
{)razil()

i printf(“\nl amin brazil”);

argentina()

printf(“\'nl amin argentina”);

bé xem két qua, thuc hién cac budc sau:

4. Luwu tap tin véi tén functionl.C.
5. Bién dich tap tin, functionl.C.
6. Thuc thi chwong trinh, functionl.C.

7. Tré vé trinh soan thio.

Két qua cua chuong trinh trén dugc minh hoa nhu hinh 16.1

argentina

Hinh 16.1: Két qua ciia functionI.C

12 Sir dung cac tham s trong ham

Cic tham s6 duoc sir dung dé truyén thong tin dén ham. Cac chudi dinh dang va danh sach
cac bien dugc dat bén trong cdp dau ngodc () cia ham la cac tham so.

16.2.1 Dinh nghia mét ham c6 tham $0

Mot ham dugc dinh nghia véi mdt tén ham theo sau la dau ngodc mo (, sau d6 1a cac tham so
va cudi cung la dau ngodc déng ). Bén trong ham, c6 thé c6 mot hoac nhi€u cau 1énh. Vi dy,

cal culatesum (int x, int y, int z)

{
statenent 1;
statenent 2;
statenent 3;
}
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Xem chuong trinh hoan thi¢n sau.

1

2.

5.

6.

Tao mot tap tin moi.
Nhéap vao ma Iénh sau:
#i ncl ude<st di o. h>

voi d main()

{
int a, b, ¢, sum
printf(“\nEnter any three nunbers: ");
scanf(“% %l %d”, &, &b, &c);
sum = cal cul atesun{a, b, c);
printf(“\nSum = %", sum;
}
cal cul atesum(int x, int y, int z)
{
int d;
d =x +y + z;
return (d);
}

Luwu tap tin voi tén functionll.C.
Bién dich tap tin, functionll.C.
Thue thi chwong trinh, functionlI.C.

Troé ve trinh soan thao.

Két qua ctia chuong trinh trén duoc minh hoa nhu hinh 16.2
o D Ukils' TC TCBINS TC.ERE

Enter any three numbers: 11 12 13
Sum = 3J6_

Hinh 16.2: Két qua ciia functionII.C

Ham
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Phan II — Trong thoi gian 30 ké tiép:
1. Viét mot chuong trinh C nhap vao mot s6 va tinh binh phuong cua sé d6 bang cach sir dung ham.

Dé thyc hién diéu nay,
a  Khai bao mot ham.
b. Nhap vao mot sb.
c. Truyén sé d6 dén ham va ham s& tra vé binh phuong caa s6 do.
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Bai tap tw lam

1. Viét mot chuong trinh C dé tinh dién tich va chu vi hinh tron.

2. Viét mot chuong trinh in ra giai thira ciia mot s6 nguyén.
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Bai 17 Chubi

Muc tiéu:

Két thiic bai hoc nay, ban cé thé:

Giai thich cac bién va hang kiéu chudi
Giai thich con tr6 tré d&én chudi

Thuc hién cac thao tac nh@p/xuét chudi
Giai thich cac ham thao tac chudi

Giai thich cach thic truyén mang vao ham nhu tham s6

vV VvV V VY V VY

Mo ta cach thirc sir dung chudi nhu cic tham s6 ctia ham.

Gi6i thi¢u

Céc chudi trong C duoc cai dat nhu 1a cic mang ky tu két thic boi ky ty NULL (“\0°). Bai nay sé& thao
luan v€ cong dung va thao tac trén chuodi.

17.1 Céc bién va hang kiéu chudi

Cac bién chuoi dugc stir dung dé€ Iuu trit mot chuoi cac ky tu. Nhu cac bién khac, cac bién nay phai
dugc khai bao trudce khi st dung. Vi du khai bao mot bién chuoi:

char str[10];
str 1a mot mang cac ky tu c6 thé luu tbi da 10 ky tu. Gia sir str duoc gan mot hing chudi,
“WELL DONE”

Mot hing chudi 1a mot diy cac ky ty nam trong dau nhay kép. Mdi ky tu trong mot chudi dwoc luu
trit nhu [a mot phan tir cia mang. Trong bo nhd, chudi dugc luu trit nhu sau:

w [ E [T [T [~ [ D[ 0[N E][W0]

Ky tu \0” (null) duoc tw dong thém vao trong cach biéu dién bén trong cua chudi dé danh diu diém
két thac chuoi. Vi vay, khi khai bdo mot chuoi, phai tang kich thudc cua né thém mdt phan tir dé chira
ki hiéu két thuc null.

17.1.1 Con tré tré dén chudi

Chudi c6 thé dugc luu va truy cip bang cach sir dung con tro kiéu ky tu. Mot con trd kiéu ky tu tro
dén mot chuoi duoc khai bao nhu sau:

char *pstr = “WELCOWVE’;
pstr 1a mot con tro duge khoi tao dé tro dén mot hang chudi. Con tré pstr 6 thé thay doi dé tro dén

bat ki mot chudi nao khac. Mic du khi con tro pstr tré dén mot chudi khac thi ta khong thé truy xut
dén chuoi “ WEL COVE” duogc nita.
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17.1.2 Cic thao tac nhap xuét chudi

Céc thao tac nhap/xuét (I/O) chudi trong C dugce thuc hién bang cach goi cac ham. Cac ham nay la
mét phan cua thu vién nhdp/xuat chuan tén stdio.h. Mot chuong trinh mudn sir dung cac ham
nhép/xuat chuoi phai c6 cau 1énh khai bao sau & dau chuong trinh:

#i ncl ude <stdi o. h>;

Khi chuong trinh ¢6 chira cau 1énh nay dugc bién dich, thi ndi dung cia tép tin stdio.h s€ tré thanh
mot phan cua chuong trinh.

» Cic thao tac nhap/xuit chudi don gian

St dung ham gets() la cach don gian nhrét dé nhap mot chudi thong qua thié't bi nhap chuén, Cac
ky tu s& dugc nhap vao cho dén khi nhan phim Enter. Ham gets() thay thé ky tu két thac trd vé
dau dong ‘\n’ bang ky tu \0’. Ct phap ham nay nhu sau:

gets(str);

Trong d6 str 1a mot mang ky tu da duogc khai bao.

Tuong ty, ham puts() dugc st dung dé hién thi mot chudi ra thiét bi xut chuan. Ky tu xudng
dong s€ két thuc viéc xuat chuoi. Ci phap ham nhu sau:

puts(str);

Trong d6 str 1a mot mang ky tu da dugc khai bao va khoi tao. Chuong trinh sau day nhan vao mot
tén va hién thi mét thong béo.

Vidu 1:
#i ncl ude <stdi o. h>
void main()

char nane[ 20];

/* nane is declared as a single dinmensional character
array */

clrscr(); /* Clears the screen */

puts("Enter your nane:"); [/* Displays a nessage */

get s(nane) ; /* Accepts the input */

puts("Hi there: ");
put s( nane) ; /* Displays the input */

getch();
}

Néu tén Lisa dugc nhap vao, chuong trinh trén cho ra két qua:

Enter your nane:
Li sa
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H there:
Li sa

> Cic thao tac Nhap/Xuit chudi c¢6 dinh dang

C6 thé sir dung cac ham scanf() va printf() dé nhap va hién thi cac gia tri chudi. Cac ham nay
dugc dung d€ nhép va hién thi cac kiu dir liéu hon hop trong mot cau 1énh duy nhat. Ca phap dé
nhép mot chuoi nhu sau:

scanf (“%", str);

Trong do6 ky hiéu dinh dang %s choqbié':t réng mot gia tri chudi s& duoc nhap vao. str 1a mot mang
ky tu da dugc khai bdo. Tuong tu, d€ hién thi chudi, ct phap sé la:

printf(“%”, str);
Trong d6 ky hi¢u dinh dang %s cho biét r?mg mot gia tri chuéi s€ dy’qc ._hién thi va str 1a mot
mang ky tu da dugc khai bao va khdi tao. Ham printf() c6 thé dung d€ hién thi ra cac thong bao

ma khong can ki tuy dinh dang.

C6 thé sira d6i chuong trinh bén trén dé nhap vao va hién thi mot tén, sir dung ham scanf() va
printf().

Vidu 2:
#i ncl ude <stdi o. h>

void nain()

{
char nane[ 20];
/* nane is declared as a single dinmensional character

array */

clrscr(); /* Clears the screen */
printf("Enter your name: "); /* Displays a nessage */
scanf (“%”, name); /* Accepts the input */
printf("H there: %", nane); /* Displays the input */
getch();

}

Néu nhap vao tén Brendan , chuwong trinh trén cho ra két qua:

Enter your nane: Brendan
H there: Brendan

17.2 Cac ham vé chudi

C hd tro rat nhiéu ham vé chudi. Cac ham nay c6 thé tim thiy trong tap tin string.h. Mot sb thao tac
ma cac ham nay thuc hién la:

» Noi chudi
» So sanh chudi
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> Dinh vi mot ky tu trong chudi
» Sao chép mdt chuoi sang chuoi khac
» Xac dinh chiéu dai cta chudi.

17.2.1 Ham strcat()

Ham strcat() dugc st dung dé ndi hai chudi vao nhau. Ct phap ham la:
strcat(strl, str2);

trong d6 strlvastr2 1a hai chudi da duoc khai bao va khai tao. Haim nay s& thuc hién ndi chudi str2
vao sau chuoi strl

Chuong trinh sau day nhan vao ho va tén,néi chung véi nhau va hién thij ra ho tén déy du.
Vidu 3:

#i ncl ude<st di 0. h>
#i ncl ude<stri ng. h>

void rmain()

{

char firstnane[15];
char | astname[ 15];

clrscr();

printf("Enter your first nane: ");
scanf ("%", firstnane);

printf("Enter your last name:");
scanf ("%", |astnane);

strcat (firstnane, |astnane);
/* Attaches the contents of |astname at the end of firstname */

printf("%", firstnane);
getch();
}

Két qua cua chuong trinh trén dugc minh hoa nhu sau:
Enter your first nane: Carla

Enter your |ast nanme: Johnson
Car | aJohnson

17.2.2 Ham stremp()

Viéc so sanh hai s6 (b;j?mg nhau hay khong bang nhau) c6 thé thyc hién bang cach str dung céac toan tir
quan hé. Tuy nhién, dé€ so sanh hai chuoi ki tw, phai duing mot ham. Ham strcmp() so sanh hai chuoi
v&i nhau va tra vé mot so nguyén phu thudc vao két qua so sanh. Ct phap cia ham strcmp() nhu sau:

strenp(strl, str2);

trong d6 str1 vastr2 1a hai chudi da duoc khai bao va khdi tao.Ham tra vé gia tri:
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> th”) hon 0 néu strl<str2
» Onéustrl = §tr2
» Lon hon 0 néu str1>str2

Chuong trinh sau ddy so sanh bién namel véi cac bién name2, name3, name4 va hién thi két qua cua

phép so sanh:
Vi du 4:

#i ncl ude <stdio. h>
#i ncl ude<stri ng. h>

void rmain()

{
char nanel[15] = "Ceena";
char nane2[ 15] = "Dorothy";
char nane3[ 15] = "Shani a";
char nane4[ 15] = "Ceena";
int i;
clrscr();
I = strcnp(nanel, nane2);
printf("% conmpared with % returned %\ n", nanel, nane2, i);
I =strcnp(nanmel, nane3);
printf("% conmpared with % returned %\ n", nanel, nane3, i);
i =st rcnp( nanel, nane4) ;
printf("% conpared with % returned %\ n", nanel, nane4, i);
getch();
}

Két qua cua chuong trinh trén dugc minh hoa nhu sau:
Ceena conpared with Dorothy returned 3

Ceena conpared with Shania returned -12
Ceena conpared with Geena returned 0

Luu ¥ gié tri tra vé trong mdi phép so sanh & vi du trén. D6 13 su khac nhau v& ma ASCII cia hai ki tu
khac nhau dau tién tim thay trong hai chuoi.

17.2.3 Ham strchr()

Ham strchr () xac dinh vi tri xuat hién ciia mot ky tu trong mot chudi. Ct phap ham 1a:
strchr(str, chr);

trong d6 str 14 mot mang ky tu hay chudi. chr 1a mot bién ky tu chira gi4 tri cin tim. Ham tra vé con tro
tré dén gia tri tim dugc dau tién trong chudi, hodc NULL néu khong tim thay.

Chuong trinh sau dy x4c dinh liéu ky tu ‘a’ c6 xuét hién trong tén hai thanh phé hay khong.
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Vidu5:

#i ncl ude <stdio. h>
#i ncl ude<stri ng. h>

void rmain()

{
char str1[15] = "New York";
char str2[15] = "Washi ngton";
char chr = "a', *loc;
clrscr();
loc = strchr(strl, chr);
/* Checks for the occurrence of the character value held by chr
inthe first city name */
if(loc !'= NULL)
printf("% occurs in %\n", chr, strl);
el se
printf("% does not occur in %\n", chr, strl);
loc = strchr(str2, chr);
/* Checks for the occurrence of the character in the second
city nanme */
if(loc !'= NULL)
printf("% occurs in %\n", chr, str2);
el se
printf("% does not occur in %\n", chr, str2);
getch();
}

Két qua cua chuong trinh trén dugc minh hoa nhu sau:

a does not occur in New York
a occurs in Washington

17.2.4 Ham strcpy()

Trong C khong c6 toan tir ndo xur 1y mot chudi nhu 12 mot don vi duy nhét. Vi vdy, phép gan mot gia
tri chudi nay cho mét chudi khac doi hoi phai sir dung ham strepy(). Ca phap ham 1a:

strepy(strl, str2);

trong do strl vastr2 la hai mang ky tu da dugc khai bao va khoi tao. Ham sao chép gia tri str2 vao
strlvatra vé chudistril.

Chuong trinh sau day minh hoa viéc str dung ham strepy(). N6 thay ddi tén ciia mot khach san va hién
thi tén moi.

Vi du 6:

#i ncl ude <stdi o. h>
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#i ncl ude<stri ng. h>

void rmain()

{
char hot el nanel[ 15] = "Sea View'
char hot el nane2[ 15] = "Sea Breeze";
clrscr();
printf("The old name is %\n", hotel nanel);
strcpy(hot el nanel, hotel nane2);
/ *Changes the hotel nane*/
printf("The new name is %\n", hotel namel);
/*Di spl ays the new nanme*/
getch();

}

Két qua cta chuong trinh trén dugc minh hoa nhu sau:

The old nane is Sea View
The new nane is Sea Breeze

17.2.5 Ham strlen()

Ham strlen() tra vé chiéu dai cta chudi. Chiéu dai ciia chudi rat hay duge st dung trong cac vong lap
truy cap ting ki tu cia chuoi. Ct phap cua ham la:

strlien(str);

trong d6 str 12 mang ky tu di duoc khai béo va khoi tao. Ham tra vé chiéu dai cua chudi str.

Chuong trinh sau didy dua ra vi du don gian su dung ham strlen(). No
tim chiéu dai cua tén mdt céng ty va hién thi tén céng ty dé véi céac
ky tu dugc phdn cdch nhau bdi ky tu Y*'.

Vidu7:

#i ncl ude<st di 0. h>
#i ncl ude<stri ng. h>

void rmain()

{

char conpnane[20] = "Mcrosoft";
int len, ctr;

clrscr();

l en = strlen(conpnane);
/* Determines the length of the string */

for(ctr = 0; ctr < len; ctr++)
/* Accesses and di spl ays each character of the string*/
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printf("% * ", conpnane[ctr]);

getch();
}

Két qua ciia chwong trinh trén dwgc minh hoa nhw sau:
M*i *c*r *o*s*o*f *t*

17.3 Truyén mang viao ham

Trong C, khi m§t mang dugc truyén vao ham nhu mot tham s0, thi chi ¢6 dia chi ciia mang duoc
truyen vao. Tén mang khong kém theo chi sb 13 dia chi cia mang. Poan ma dudi ddy mé ta cach
truyén dia chi cua mang ary cho hamfn_ary():

voi d main()

{
int ary[10];

fn_ary(ary);

}

Néu tham sb ctia ham la mot mang mot chiéu thi tham s6 d6 c6 thé duoc khai bao theo mét trong cac
cach sau:

fn_ary (int ary [10]) /* sized array */
{

}

fn_arry (int ary []) /[ *unsi zed array */

{
}

Ca hai khai bao & trén déu cho ciing két qua. Kiéu thtr nhat sir dung cach khai bao mang chuén, chi rd
ra kich thudce cia mang. Kiéu thir hai, chi ra rang tham so 1a mét mang kiéu int c6 kich thudc bat ki.

hoiac

Chuong trinh sau ddy nhén céc sd vao mot mang s6 nguyen. Sau d6 mang nay s& dugc truyén vao ham
sum_arr(). Ham s€ tinh toan va tra ve tong cua céc sO nguyén trong mang.

Vidu 8:

#i ncl ude <stdio. h>

void rmain()

{
int nun{5], ctr, sum= 0;
int sumarr(int numarr[]); /* Function declaration */
clrscr();

for(ctr = 0; ctr <5; ctr++) /*Accepts nunbers into the array*/
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printf("\nEnter nunmber % d: ", ctr+1);
scanf ("%", &nunfctr]);

}

sum = sumarr(nun); /* Invokes the function */

printf("\nThe sumof the array is %", sum;

getch();
}
int sumarr(int numarr[]) /* Function definition */
{
int i, total;
for(i =0, total =0; i <5; i++) /* Calculates the sum?*/
total += numarr[i];
return total; /* Returns the sumto nain()
}

Két qua cta chuong trinh trén dugc minh hoa nhu sau:
Enter nunber 1: 5
Enter nunber 2: 10
Enter nunber 3: 13
Enter nunber 4: 26
Enter nunber 5: 21
The sumof the array is 75

17.4 Truyén chudi vao ham

Chudi, hay mang ky tu, c6 thé duoc truyen vao ham. Vi dy, chuong trinh sau day s€ nhan vao cac
chudi va luu trong mot mang ky tu hai chidu. Sau d6, mang nay s& duoc truyén vao trong mot ham
dung dé tim chudi dai nhét trong mang do.

Vidu9:
#i ncl ude <stdi o. h>
void nmain()

{
char lines[5][20];

int ctr, longctr = O;

int |ongest(char lines_arr[][20]);
/* Function declaration */

clrscr();
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}

i nt

{

}

for(ctr = 0; ctr < 5; ctr++)
/* Accepts string values into the array */

{

printf("\nEnter string %: ", ctr + 1);
scanf("%", lines[ctr]);

}

| ongctr = longest(lines);

/* Passes the array to the function */
printf("\nThe | ongest string is %", lines[longctr]);

getch();

| ongest (char lines_arr[][20]) /* Function definition */

int i =0, |I_ctr =0, prev_len, new.|en;

prev_len = strlen(lines_arr[i]);
/* Determines the length of the first el enent */

for(i++; i < 5; i++)
{
new len = strlen(lines_arr[i]);
/* Determnes the I ength of the next elenment */

if(new_len > prev_len)
| _ctr =1i;
/* Stores the subscript of the | onger string */

prev_len = new_ | en;

}

return | _ctr;
/* Returns the subscript of the |ongest string */

Két qua cua chuong trinh trén dugc minh hoa nhu sau:

246

Enter string 1. The
Enter string 2: Signma
Enter string 3: Protocol
Enter string 4: Robert
Enter string 5: Ludlum

The | ongest string is Protocol
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Tém tit bai hoc

A\ YV VvV VY V V

YV Vv V¥V Vv VY V VY

Chudi trong C dugc cai dit nhu mang cac ky tu két thic bang ky tu NULL (\0”).
Céc bién chudi dugc st dung dé luu mot day cac ky tuy.

Mot hing chudi 1a mot diy cac ky tu bao béi diu nhay kép.

Céc chudi c¢6 thé duoc luu trit va truy cip bang cach st dung cac con trod ky tu.

Céc thao thac nhap/xuat chudi trong C duoc thuc hién bang cac ham thude thu vién nhap/xuat
chuan stdio.h.

Ham gets() va puts() 1a cach don gian nhét dé nhap vao va hién thi chudi.

Ham scanf() va printf() co thé duoc sir dung dé nhap vao va hién thi chudi cing voi cac kicu dit
liéu khac.

C hd trg rat nhidéu ham vé chudi, ma chiing ta c6 thé tim thay trong thu vién chuan string.h.
Ham strcat() dugc st dung dé ndi hai chudi vao mot.

Ham stremp() so sanh hai chudi va tra v& mot sé nguyén dira vao két qua cua phép so sanh.
Ham strchr () xac dinh vi tri xuét hién ciia mot ky tu trong mot chudi.

Ham strcpy() sao chép nodi dung ciia mot chudi vao mot chudi khac.

Ham strlen() tra vé& do dai cta chudi.

Trong C, khi mot mang dugc truyén vao ham nhu mdt tham sd, chi c6 dia chi cia mang duoc
truyén vao.

Tén mang khong di kém véi chi so 1a dia chi cua mang.
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Kiém tra tién dd hoc tap

1

2.

248

Cac chudi duogc két thuc boi ky tu

S6 luong ky tu c¢6 thé nhap vao char arr[15] 1a

Su thay d6i gié tri ciia con tré kiéu chudi c6 thé din dén mét dir lidu. (Piing / Sai)
Ky tuy  duoc sir dung dé sang dong moi trong printf().

Dé st dung ham streat(), tap tin header phai dugc bao gdm trong chwong trinh.

Hai con tré c6 thé so sanh dugc chi khi ca hai bién dang tré dén céc bién c6 kiéu khac nhau.
(Pung / Sai)

stremp() tra vé néu hai chuoi hoan toan giong nhau.

Khi mot mang dugc truyén vao mot ham, chi co cua nd dugc truyén.
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Bai tap tuw lam

1. Viét mot chuong trinh dé nhép vao hai chudi. Chuong trinh s& xac dinh liéu chudi thir nhat ¢ xuat
hién ¢ cuoi chuoi thir hai khéng.

2. Viét mot chuong trinh nhap vao mot mang cac sb va hién thi gia trj trung binh. Str dung ham dé
tinh gia tri trung binh.
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Bai 18 Chubi

Muc tiéu:
Két thiic bai hoc nay, ban cé thé:

> St dung cac ham vé chudi

> Truyén mang vao ham

> Truyén chudi vao ham.

Céc bude trong bai nay duoc giai thich chi tiét, ddy da. Muc dich 13 ndm dugc nhitng noi

dung trong bai 1y thuyét va sir dung thanh thao duoc céng cu. Hiy lam theo cac budc dudi
day mot cach can than.

Phin I — Trong thoi gian 1 gio 30 phuat diu:

18.1  Céc ham vé chudi

Céc ham xir i chudi trong C nam trong trong thur vién chuan string.h. Do d6 bat ki
chuong trinh nao c6 st dung dén cac ham xir 1i chudi phai dwa thu vién nay vao bing
Iénh include.

18.1.1 Sip xép chudi sir dung cic ham trong thw vién

Céc ham vé chudi duoc dung dé thao tac trén cac mang ky ty. Chang han nhu, chidu dai cia
mot chuoi co thé dugc xac dinh bang ham strlen(). Chung ta hay viet mét chuong trinh C dé
sap x€p 5 chuoi theo dd dai gidm dan. Cac budce thuc hién duogc liét ké nhu sau:

1. Nhu ching ta da hoc trong bai ly thuyét, trong C, dé str dung cac ham vé chudi, chung ta
can phai dua vaohai thu vién chuin: stdio.h, string.h. Cau 1énh s& 1a:

#i ncl ude <stdio. h>
#i ncl ude <string. h>

2. Khai bao mot mang ky tu dé luu 5 chudi. Cau 1énh sé 1a:
char str_arr[5][20];
3. Nhap vao 5 chudi trong vong lap for. Cau lénh sé& 1a:
for(i =0; i < 5; i++)
{ printf("\nEnter string %: ", i + 1);

scanf ("%", str_arr[i]);

}

4. So sanh chi€u dai ctia moi chudi véi cac chudi khac, néu chiéu dai cua chudi ndy nho hon
chiéu dai ciia mot chuoi dimg ¢ vi tri phia sau n6 trong mang, ta s€ thuc hién doi cho 2
chuoi d6 cho nhau. Cau lénh s€ la:

for(i =0; i < 4; i++)
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for(j =i + 1; j <5; j++)
{
if(strlen(str_arr[i]) < strlen(str_arr[j]))
{
strepy(str, str_arr[i]);
strepy(str_arr[i], str_arr[j]);
strcpy(str_arr[j], str);
}

}

Chudi str duoc sir dung trong thao tac hoan ddi hai chudi.

5. Hién thi cac chudi theo th tw da sip xép. Cau 1énh s& la:

printf("\nThe strings in descending order of length are:");
for(i =0; i <5; i++)

printf("\n%", str_arr[i]);

Chung ta hay xem chuong trinh hoan chinh.

1. Mé chuwong trinh soan thio ma ban ding dé go chwong trinh C.
2. Tao mot tap tin méi.
3. Go vao cac dong Iénh sau day:

#i ncl ude <stdi o. h>
#i ncl ude <string. h>

void rmain()

{

int i, j;
char str_arr[5][20], str[20];
clrscr();
for(i = 0; i <5; i++)
{
printf("\nEnter string %: ", i + 1);
scanf ("%", str_arr[i]);
}
for(i = 0; i < 4; i++)
for(j =i + 1; j <5; j+4+)
{
if(strlen(str_arr[i]) < strlen(str_arr[j]))
{
strcpy(str, str_arr[i]);
strcepy(str_arr[i], str_arr[j]);
strcpy(str_arr[j], str);
}
}

printf("\nThe strings in descending order of |length are:");

for(i = 0; I < 5; i++)
printf("\n%", str_arr[i]);
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18.1.2

getch();

bé xem két qua, thuc hién cac budc sau day:

Luu tap tin v6i tén stringl.C.
Bién dich tap tin, stringl.C.
Thue thi chwong trinh, stringl.C.
Tré vé chwong trinh soan thio.

No o s

Két qua ciia chuong trinh trén duoc minh hoa nhu sau:

Enter string 1: This
Enter string 2: sentence
Enter string 3: is

Enter string 4: not
Enter string 5: sorted
The strings in descending order of length are:
sentence

sorted

This

not

is

Sir dung ham dé chuyén mét mang ky tw vé kiéu chir hoa

Céc chudi c6 thé duoc truyén vao ham dé thao tac. Khi chudi hay mang céc ky tu, dugc truyén
vao ham, thyc ra la ta truyén dia chi cua n6. D€ minh hoa di€u nay, ching ta hdy viét mot
chuong trinh C d€ chuyén cac chuoi vé kiéu chit hoa. Viéc chuyén déi vé ki€u chit hoa sé&
duoc thyc hién bang mdt ham.
Cac budc duoc liét ké nhu sau:

1. Dua vao cac thu vién can thiét. Cau 1énh sé la:

#i ncl ude <stdi o. h>
#i ncl ude <string. h>

2. Khai bao mot mang dé luu trir 5 chudi. Cau 1énh s& la:
char nanes[5][20];

3. Khai bao mot ham nhén vao mot chudi nhu 1a mot ddi sd. Cau 1énh sé la:
voi d uppernanme(char nane_arr[]);

4. Nhap 5 chudi dua vao mang. Cau lénh s 1a:
for(i =0; i <5; i++)

{
printf("\nEnter string %: ", i + 1);

scanf ("%", nanes[i]);
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5. Truyén mdi chudi vao ham dé chuyén thanh in hoa. Sau khi chuyén dbi, hién thj
chuoi da thay doi. Cau Iénh s¢€ la:

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

{
upper nanme(nanes[i]);
printf("\nNew string %: %", i + 1,

}

6. Dinh nghia ham. Cau I¢nh s la:

voi d uppername(char nane_arr[])

nanes[i]);

t
int x;
for(x = 0; nane_arr[x] !'="\0"; Xx++)
{
if(name_arr[x] >= 97 && name_arr[x] <= 122)
nane_arr[x] = name_arr[x] - 32;
}
}

Cau 1énh diéu kién bén trong vong lap kién} tra gia tri ASCII cua tung ki ty trong chudi. Néu
ki ty & dang chit thuong, nd s€ dugc chuyén vé dang chit hoa. Luu y rang gia tri ASCII cia
‘A’ laeé5va‘a lagvr.

Chung ta hay xem chuong trinh hoan chinh.

1

2.

Tao mot tap tin moi.

Go vao cac dong Iénh sau day:

#i ncl ude <stdio. h>
#i ncl ude <string. h>

void rmain()

{

int i;

char nanes[5][20];

voi d upper nanme(char nane_arr[]);
clrscr();

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

{
printf("\nEnter string %: ", i + 1);
scanf ("%", nanes[i]);
}
for(i = 0; i <5; i++)
{
upper name( hanes[i]);
printf("\nNew string %: %", i + 1,
}

nanes[i]);
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getch();

voi d upper nanme(char nane_arr[])

L
int x;
for(x = 0; name_arr[x] !'="\0"; x++)
{ if(nane_arr[x] >= 97 & & nane_arr[x] <= 122)
name_arr[x] = nanme_arr[x] - 32;
}
}

bé xem két qua, thuc hién cac budc sau day:

3. Luwu tap tin voi tén stringll.C.
4. Bién dich tap tin stringIl.C.
5. Thuc thi chwong trinh stringll.C.

6. Tré vé chwong trinh soan thao.

Két qua ctia chuong trinh trén dugc minh hoa nhu sau:

Enter string 1: Sharon
Enter string 2: Christina
Enter string 3: Joanne
Enter string 4: Joel

Enter string 5: Joshua

New string 1: SHARON
New string 2: CHRISTINA
New string 3: JOANNE
New string 4: JOEL

New string 5: JOSHUA

Chudi
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Phin II — Trong thoi gian 30 phut ké tiép:

1. Viét mot chuong trinh C dé hién thi s6 lan xuat hién cia mot ky tu ndo d6 trong mot chudi. Ding
mot vong lap dé thuc hién thao tac nay 5 lan.

beé lam diéu nay,

a

b.

@ ™o a0

Khai bao mét bién ky tu va mot mang ky tu.

Khai bao mot ham dé nhan vao mot mang ky tu va mot bién ky tu, va tra vé mot gia tri
nguyén.

Dung mét vong lap dé nhap vao mot chudi va mot ky tu 5 lan.

Nhan vao mét chudi va mot ky tur.

Truyén chudi va ky tw vao ham va nhén gi4 tri tra vé bang mot bién nguyén.

In gié tri tra vé.

Ham trén thuc hién so sanh tung ki tu trong chudi véi ki tu can tim. Tang bién dém lén
mot mdi khi tim thay ki ty d6 trong chudi. Cudi cing, tra vé gia tri ctia bién dém cho ham
main().
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Bai tap tw lam

1. Viét mot chuong trinh C dé nhap vao 5 tén va mot chie danh. Chén chire danh d6 vao phan dau
moi tén trong mang. Hién thi cac tén da sua doi.

2. Viét mot chuong trinh C nhap vao nhiét do trung binh hing nim cta 5 nim qua cho 5 thanh phd.
Hién thi nhi€t d§ 16n nhat va nhoé nhat cia moi thanh pho. St dung ham dé xac dinh cac nhiét do
16n nhat va nhé nhat.
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Bai 19 Cac Kiéu dir liéu N4ang cao va Sip xép

Muc tiéu:
Két thiic bai hoc nay, ban cé thé:

Tim hiéu c4u tric (structure) va céng dung cia ching
Dinh nghia ciu triic

Khai bio cic bién kiéu cu tric

Tim hiéu cach truy cip vao cac phan tir ciia cdu trac
Tim hiéu cach khoi tao céu trac

Tim hiéu cach sir dung céu trac voi cau 1énh gan

Tim hiéu cach truyén tham sé kiéu ciu tric

St dung mang ciu tric

Tim hiéu cach khoitao cac mang ciu triic

Tim hiéu con tré dén cau trac

Tim hiéu cach truyén ddi s6 kiéu con tro cdu tric vao ham .

Tim hiéu tir khoa typedef

V VV V VYV V V V V V V V VY

Tim hiéu hai thuat toan sap xép méang 1a Insertion sort va Bubble sort.

Gi6i thigu

Céc chuong trinh Gmg dung trong thuc t& doi héi luu trit cac kiéu dir liéu khac nhau. Tuy nhién, cac
kiéu dir liéu ctia C ma chung ta da duoc hoc co thé khong du trong cac truong hop d6. Vi vay, C cho
phép tao ra cac kiéu dit liéu do nguoi ding dinh nghia. Mot trong nhiing kiéu nhu vay 1a cu tric
(structure). Mot cAu tric 1a mot tap cac bién duoc nhdém lai véi nhau c6 cung tén. Mot kiéu dit liéu
ciing c6 thé duge dit tén moi bang cach sir dung tir khoa typedef.

Céc ung dung thuong luu trir mot sO lugng dir lidu rat 1on. Trong nhitng truong hop nay, viéc dinh vi
mot muc dir liéu ndo d6 c6 thé ton nhidu thoi gian. Sap xép cac gia tri theo mot trat ty ndo do s& lam
cho cong viéc tim kiém nhanh chéng va d& dang hon. Trong chuong ndy, ching ta ciing s& xem mot s6
giai thuat dung dé sip xép cac mang.

19.1  CAu tric

Bién dugc su dung dé luu gilr mot mau dir lidu tai mot thoi diém va mang dugc sir dung dé luu giir
mot s6 maudit liéu c6 cung kiéu. Tuy nhién, mot chuong trinh c6 thé y€u cau xtr ly cac muyc dir liéu co
kiéu khéac nhau trong ciing mot don vi chung. O trudng hop nay, ca bién va mang déu khong thich hop
dé str dung.

Vi du, mot chuong trinh duoc Viét dé luu trir dit liéu v& mot danh muc sach. Chuong trinh doi hoi phai
nhép va luu trir n cua mdi quyén sach (m6t mang chu01) tén cua tac gia (mot mang chudi khac), 1an
xuét ban (mot sd nguyén), gia cua quyén sach (mot s6 thyc). Mot mang da chiéu khong thé sir dung de
1am diéu ndy, vi cac phan tir cia mot mang phai c6 cung kiéu. Trong truong hop nay, viée sir dung cdu
truc s€ lam cho moi viéc tré nén don gian hon.
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MGt cau tric bao gdm mét s6 mau dir liu, khdong can phai cung kiéu, duwoc nhom lai véi nhau. Trong
vi du trén, mot cau trac s€ bao gom tén sach, tén tac gid, lan xuat ban, va gia ctia quyén sach. Cau triac
6 theé luu gitt bao nhi€éu mau dit li€u cling dugc.

Hinh 19.1 Minh hoa su khac biét gitra m6t bién, mot mang va mot cu truc.

I 3\
L
L
y Tén séch
s}
I |
| 1] L 0
Bién L N
u S |/
S B
[ A Tén
O C tac gia
N H
? Lan
Mang 7 1 . xuét ban
Cau tric

Hinh 19.1. Sy khac nhau giira mjt bién, mét mang va mét cu tric.

19.1.1 Dinh nghia mét cAu tric

Viéc dinh nghia cAu tric s& tao ra kiéu dir liéu moi cho phep nguoi dung sur dung chung dé khai bao
cac bién kiéu ciu trac. Cac bién trong cdu trac duoc goi 1a cac phin tir hay cac thanh phan cua cu
trdc.

Mot cach téng quat, cac phin tir ciia mot cAu trac quan hé v6i nhau mét cach logic vi ching lién quan
deén mot thyc theé duy nhat. Vi dy, mdt danh muc sach c6 thé dugc bicu dien nhu sau:

struct cat

{
char bk_nane [25];
char aut hor [20];
int edn;
float price;

b

Cau Iénh trén dinh nghia mét kiéu dit liéu mdi c6 tén la struct cat. Moi bién cua kiéu nay bao g(‘A)m
bbn phan tr - bk name, author, edn, va price. Cau 1énh khong khai bao bat ky bién nao va vi viy
chuong trinh khong dé danh bat ky vung nhé nao trong bo nhd. N6 chi dinh nghia cdu tric cua cat. Tir
khéa struct bao cho trinh bién dich biét rang mot structure duoc dinh nghia. Nhan cat khong phai la
tén bién, vi khong phai ta dang khai bao bién. N6 12 mot tén kiéu. Cac phan tir cua cdu truc duge dinh
nghia trong ddu méc, va két thuc toan bd ciu 1énh bang mot diu chim phay.

19.1.2 Khai bso bién kiéu ciu tric

Khi mot cau tric da duge dinh nghia, ching ta co thé khai bao mot hodc nhiéu bién kiéu nay. Vi du:
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struct cat booksi;

Cau Iénh nay s& danh du ving nhd dé luu giir tit ca cic muc trong mot cu trac. Khai bao trén thyc
hién chirc ning twong tu nhur cac khai béo bién: int xyz vafloat ans. Né bao véi trinh bién dich danh
ra mdt vung luu trir cho mdt bi€n véi ki€u nao dé va gan tén cho bién.

Ciing nhu véi int, float va cac kiéu dit liéu khac, ta c6 thé c6 mot s6 bat ky cac bién c6 kiéu cdu tric
da cho. Trong mét chwong trinh, ¢6 thé khai bao hai bi€n books1 va books2 ¢6 ki€u cau truc cat . Biéu
nay c6 thé thuc hién duogc theo nhiéu cach.

struct cat

{
char bk_nane[ 25] ;

char aut hor[ 20];
i nt edn;
float price;

} booksl, books2;

hoiac
struct cat booksl, books2;

hoiac

struct cat booksl,

struct cat booksz2;
Céc khai bao nay s& danh ving nhé cho hai bién books1 va books2.
Céc phan tir clia ciu tric dugc truy cap thong qua viée st dung toan tir chdm (), toan tir nay con duoc
goi 1a toan tir thanh vién member ship. Ch phap tong quat dung dé truy cap mot phan tur cta cau truc
la

structure_nane. el enent _nane

Vi du nhu mi 1énh sau day truy cip dén trudng bk name cua bién kiéu cdu trac books! di khai bao &
trén.

books1. bk _name
bé doc vao tén cia quyén sach, cau lénh s¢€ la:
scanf (“9%”, booksl. bk _nane);
Dé in ra tén sach, cau 1énh s la:

printf(“The nane of the book is %", booksl. bk _nane);

19.1.3 Khéi tao bién céu triic

Giong nhu cac bién va mang, cac bién kiéu cau trac c6 thé dugc khoi tao tai thoi diém khai bao. Hinh
thre twong ty nhu cach khoi tao mang. Xét cau truc sau dung dé luu so thtr ty va tén nhan vién:

struct enpl oyee
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i nt no;
char nane[ 20];

1
Céc bién emp1 vaemp2 c6 kiéu employee c6 thé dugc khai bao va khai tao nhur sau:

{346, “Abrahani}
{347, “John”};

struct enpl oyee enpl
struct enpl oyee enp2

O day, sau khi khai bao kiéu céu trac, hai bién cau tric empl va emp2 duogc khai béo va khai tao.
Viéc khai bao va khoi tao cua chung dugc thue hién cung luc boi mot cau Iénh duy nhit. Viéc khoi tao
cAu triic twong ty nhu khéi tao mang — kiéu bién, tén bién, va toan tir gan, cubi cung 1a danh sach cac
gi4 tri dugc dit trong cip moc va dugc phan cach boi ddu phay.

19.1.4 Thuec hién ciu 1énh gin véi cic bién ciu tric

C6 thé gan gia tri cua mot bién cau triic cho mot bién khac cung kiéu bang cach sir dung ciu lénh gan
don gian. Chang han, néu books1 va books2 la cac bién cau truc c6 cung kiéu, thi cau 1énh sau 1a hop
1¢.

books2 = books1;

Cling c6 nhiing truong hop khong thé dung cau Iénh gan truc tiép, thi c6 thé st dung ham tao sin
memcpy(). Nguyén mau ctia ham nay la:

mencpy (char * destn, char &source, int nbytes);

Ham nay thuc hién sao chép nbytes dugc luu trit bt dau tir dja chi sour ce dén mét ving nhé khac c6
dia chi bat dau tir destn. Ham doi hoi nguoi sir dung phai chi ra kich ¢& ctia ciu tric (nbytes), kich ¢
nay c6 thé dat dugc bang cach st dung toan tir sizeof(). Stir dung ham memcpy(), c6 thé sao chép noi
dung ctia booksl sang book s2 nhur sau:

mencpy (&bbooks2, &booksl, sizeof(struct cat));

19.1.5 CAu tric 16ng trong ciu tric

Mot cdu tric c6 thé 10ng trong mot céu trac khéc. Tuy nhién, mot cau tric khong thé 1ong trong chinh
n6. Rat nhiéu truong hop thue té doi hoi c6 mot cau trac nam trong mot cau trac khac. Xeét vi du, dé
luru trir thong tin v€ nhiing nguoi mugn sach va chi tiét cuia quyén sach duge muon ta c6 thé st dung
cu tric sau:

struct issue

{
char borrower [20];
char dt_of _i ssue[ 8];
struct cat books;
}issl;

Céu 1énh nay khai bao books la mét thanh phan clia cdu trac issue. Ban than thanh phan nay 1a mot
cu triic kiéu struct cat. Bién cau tric trén ¢6 thé dugc khoi tao nhu sau:

struct issue issl = {“Jane”, “04/22/03", {“IIlusions”
“Ri chard Bach”, 2, 150.00}};

Cac dau ngodc long nhau dugc st dung dé€ khoi tao mot cau triic nam trong mot cau truc.
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D6i voi bién cdu tric ¢ thanh phan 1a mét ciu triic khac, viée truy cip cac thanh phan cua bién nay
hoan toan tuong tu doi voi mot bién cau triic thong thuong. Chang han, dé truy cap vao tén cta nguoi
muon ta dung 1€nh la:

i ssl. borrower

Tuy nhién, dé truy cap thanh phan author cua bién ciu tric cat ma bién cAu trac nay lai 14 thanh phan
clia mot bién cau tric isd ta sir dung 1énh sau:

i ssl . books. aut hor

Mitc do 1dng cua cac cau trac chi bi gi61 han boi dung lugng hién thoi cua bo nhé. Co thé co6 mot cau
truc 1dng trong mot cAu trac roi 1dng trong mot cu trac khac va v.v... Tén cua cac bién thuong duoc
dat theo cach thirc goi nhé ndi dung thdng tin ma no luu trit. Vi du nhu:

conpany. di vi si on. enpl oyee. sal ary

Ciing can nhé rang néu mdt cau truc duogc 1ong trong mot cau tric khac, né phai duoc khai bao trudc
cau tric khac st dung no.

19.1.6 Truyén tham sb kiéu cAu tric

Kiéu tham sb ctia mot ham c6 thé 14 ciu trac. Pay 1 mot phuong tién hiru dung khi ta mu6n truyen
mot nhém cac thanh phan dit lidu co quan h¢ logic voi nhau thong qua mot blen thay vi phai truyen
tung thanh phan mot. Tuy nhién, khi mét ciu tric dugc st dung nhu mot tham s6, can phai luu ¥ rang
kiéu ctia tham s thuc phai tring véi kiéu ctia tham sb hinh thirc.

Chéng han nhu, mét cau tric dugc khai bao d€ luu trir tén, méa s6 khach hang va s6 tién gui goc vao tai

khoan cua khach hang. Dir liéu dugc nhap trong ham mal n(), viéc toan sb tién 1ai phai tra dugc thuc
hién bang cach goi ham intcal() c6 mdt tham sb kiéu cau triic. Poan 1énh nhur sau:

Vidu 1:
#i ncl ude <stdi o. h>

struct strucintcal /* Defines the structure */

{
char nane[ 20];
i nt nunb;
fl oat ant;

I

void main()

{

struct strucintcal xyz; /* Declares a variable */
void intcal (struct strucintcal);
clrscr();

/* Accepts data into the structure */
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printf("\nEnter Custonmer nane: ");
get s(xyz. nane) ;

printf("\nEnter Custonmer nunber: ");
scanf ("%", &xyz.nunb);

printf("\nEnter Principal anmount: ");
scanf ("% ", &xyz.ant);

intcal (xyz); /* Passes the structure to a function */
getch();

}

void intcal (struct strucintcal abc)

{
float si, rate = 5.5, yrs = 2.5

/* Computes the interest */
si = (abc.ant * rate * yrs) / 100;

printf ("\'nThe custonmer nanme is %", abc.nane);
printf("\nThe custoner nunber is %", abc.nunb);
printf("\nThe amount is %", abc.ant);
printf("\nThe interest is %", si);

return;

}

Két qua cua chuong trinh trén dugc minh hoa nhu sau:

Ent er Custoner nane: Janhe

Ent er Custoner nunber: 6001
Enter Principal Anmpunt: 30000
The custoner nane is Jane

The custoner nunber is 6001
The anmpbunt is 30000. 000000

The interest is 4125. 000000

C6 thé dinh nghia mot cdu tric ma khéng c6 nhan. Diéu nay hitu dung khi mét bién dugc khai bao
cung lic voi dinh nghia cau trac cia n6. Nhan s€ khdng can thi€t trong trudng hop nay.

19.1.7 Mang céc cAu tric

MGt trong nhitng cach stir dung thong thudng cua cau truc 1a mang cau trac. Pé khai bao mot mang céc
cau triic, mot cau trac s€ dugc dinh nghia trudc, va sau d6 mot bién mang co6 kiéu do s€ dugc khai bao.
Vi du nhu, d€ khai bao mgt mang cac cau triic co ki€u cat, cau Iénh sé la:

struct cat books[50];

Gidng nhu tat ca cac bién, mang cac ciu triic bat dau tai chi s6 0. Tén mang va chi s6 nam trong cip
dau ngodc vudng theo sau tén mang dai di¢n cho mot ph?in tir cia mang. Sau 1énh khai bdo & trén,
phin tir nay 13 mot ciu trac theo dinh nghia ctia nd. Vi vay tit ca cac qui tic dung dé truy xut dén cac
phan tir ciia cdu tric déu duoc ap dung trén phan tir mang nay. Sau khi mang céu trac books dugc khai
bao,
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s& twong tng 1a thanh phan author ctia phan tir thir tw trong mang books.
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19.1.8 Khéi tao mang céu triic

Mot mang kiéu bat ky dugc khoi tao bang cach liét k€ danh sach gia tri cia cac phan tr trong mot cdp
dau moéc. Luat nay van dang khi cac phan tr mang 1a cac cu tric. Vi mdi phin tir ciia mang 1a mot
cAu truc, ma gia tri khoi tao cia mot cau truc dugc dat trong cap diu moc, nén ta phdi st dung cac cap
dau moc 16ng nhau khi khoi tao mang cac cau triic. Xét vi dy sau:

struct unit

{
char ch;
int i;
};
struct unit series[3] =
{
{*a, 100},
{"b, 200},
{*c’, 300},
b

Doan 1énh nay khai bao series 1a mot mang ciu trac gdm 3 phan tir, mdi phan tir ¢6 kiéu unit. Khi
khoi tao, vi moi phan tr 1la mdt cau triic nén gia tri cia n6 dugc dat trong cdp dau moéc, va toan bo
gia tri cac phan tir dugc dong trong dau moc de cho biet dang khdi tao mot mang.
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19.1.9 Con tré ciu tric

C hd trg con trd cAu truc, nhung c6 mét s6 khia canh dac biét ddi véi con tré chu trac. Giéng nhu cac
ki€u con tré khac, con tro cau triic dugc khai bao bang cach dit dau * trudc té€n cia bien cau trac. Vi
du, cau 1énh sau day khai bao con tro ptr_bk cua kiéu cau trac cat.

struct cat *ptr_bk
Bay gio dé gan dia chi ctia bién ciu trac books kiéu cat cho ptr_bk, cau 1énh s& nhu sau:

ptr_bk = &books;
Toan tir -> duoc ding dé truy cap dén phan tir cia mot con trd cau truc. Toan tir nay 1a mot t6 hop cua
dau trir (-) va dau 16n hon (>) va n6 dugc biet dén nhu mét toan tir to hep. Vi du nhu, truong author
¢6 thé duoc truy cap theo mdt trong cac cach sau day:

pt r _bk->aut hor
hoiac

books. aut hor

hoiac
(*ptr_bk). aut hor

Trong biéu thirc cudi ciing, diu ngodc 1a bat budc vi toan tir cham (.) co dd wu tién cao hon toan tir vo
huong (*). Khong c6 dau ngodc, trinh bién dich s& sinh ra mot 101, vi todn tr cham khong dugc ap
dung trén bién con tro ptr_bk.

Ciing nhu tat ca cac khai bao con tro khac, viéc khai bao mot con tro chi cap phat khong gian cho con
tré ma khong cap phat cho noi n6 tré dén. Vi vay, khi mdt con tré cau truc duge khai bao, khong gian
dugc cap phat 1a danh cho dia chi ctia cau trac chir khong phai 1a ban than cau tric.

19.1.10 Truyén con trd cAu triic nhw 13 cic tham sb

Co thé st dung cac con tré cau triic nhu 1a tham so cua ham. Tai thoi diém goi ham, mdt con tré cau
truc hodc dia chi cua mot bién céu triic dugc truyeén vao ham. Diéu nay cho phép mét ham c6 the sira
d6i cac phan tir ciia cau trac mot cach tryc ti€p.

19.2  Tir khoéa typedef

Mot kiéu dir liéu méi c6 thé dugc dinh nghia bang cach sir dung tir khoa typedef. Tir khoa nay khong
tao ra mot kiéu dir liéu méi, ma dinh nghia mot tén méi cho mét kiéu da c6. Ca phap tong quat cta cau
1énh typedef &

t ypedef type nane;

trong d6 type 1a mot kiéu dit liéu cho phép bat ky va name 1a mot tén méi cho kiéu dit liéu nay.

Tén maéi duge dinh nghia, 1a mét tén thém vao, chir khong phai la tén thay thé, cho kiéu dir liéu d3 co.
Vi du nhu, mot tén maéi cho float ¢6 thé dugc dinh nghia theo cach sau:

t ypedef float deci
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Céu Iénh nay s€ bao cho trinh bién dich biét dé nhan dang deci 13 mot tén khac cua float. Mot bién
float c6 thé dugc dinh nghia sir dung deci nhu sau:

deci ant;

O day, amt la mot bién sb thuc kiéu geci, chinh 1a mot tén khac cua floe}t. Sau khi dugc dinh nghia,
deci ¢6 the duge st dung nhu mot ki€u dir liéu trong cau 1énh typedef d¢ gan mot tén khac cho kiéu
float. Chang han,

t ypedef deci point;

Cau 1énh trén bao cho trinh bién dich biét dé nhan dang point nhu 1a mét tén khac cua deci, ciing
chinh 1a mét tén khéc cua float. Dic tinh typedef dic biét tién loi khi dinh nghia cac cdu trac, vi ta
khong can nhic lai nhan struct mdi khi mdt str dung cau tric. Khi d6 viéc str dung cau tric s& thuan
tién hon. Thém vao do, tén mot kiéu céu tric do nguoi dung dinh nghia thuong goi nh dén muc dich
clia ciu truc trong chuwong trinh. Mot cach téng quat, mot cdu tric do ngudi ding dinh nghia c6 thé
duoc viét nhu sau:

typedef struct new_type

{
type varl;

type var 2;
}

O day, new _type la kleu cau triic do nguoi ding dinh nghia va n6 khong phai la mot bién ciu trac.
Bay gid, cac bién kiéu ciu trac c6 thé duoc dinh nghia theo kiéu dit liéu méi. Vi du:

t ypedef struct

{
i nt day;
i nt nont h;
int year;
} date;

dat e due_dat e;
O day, date 1a mot kiéu dit liéu méi va due_date 1a mot bién kiéu date.
Can nhé rang typedef khong thé sir dung véi stor age classes.

19.3  Sip xép mang (Sorting Arrays)

Sép xép c6 nghia la xép mang dir liéu theo mot thir tu xac dinh nhu tang dan hay giam dan. Khi mang
da dugc sap xép, viéc tim kiém trén mang tro nén dé dang hon.

C6 mot s6 phuong phéap dé sip xép mang. Chung ta s& xem xét hai phuong phép sau day:

> Bubble Sort
> Insertion Sort

Céc phuong phéap dugc trinh bay sau day ap dung dbi véi mang sap xép theo thi ty ting dan
19.3.1 Bubble Sort
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Ban than tén ciia qué trinh sip xép ndy dd mo ta cach thire né lam viée. O day, viéc so sanh bét dau tur
phan tir dudi ciing va phan tir ¢6 gia tri nho hon s& no6i bot dan 1én trén dinh. Qua trinh sip xép mot
méng 5-phan tir theo thir ty ting dan dugc cho nhu sau:

YV VvV ¥V VY VYV

So sanh gia tri trong phén tir thir 5 voi gia tri trong phan tir thir 4.

Néu gia tri trong phan tir thir 5 nhé hon gié tri trong phan tir thir 4, thi gia tri trong hai phan tir s&
dugc hoan doi.

Ké tiép, so sanh gi4 tri trong phan tir thir 4 v6i gid tri trong phan tir thir 3, va theo cach tuong tu,
cac gia tri s& dugc hoan d6i néu gia tri trong phan tir sau 1a nho hon gié tri ctia phan tir trudc

So sanh gié tri trong phan tir thir 3 voi gia tri trong phan tir thir 2, va qua trinh so sanh va hoan d6i
nay ctr thé tiép tuc.

Sau mdt luot, gia tri nho nhéat s& duoc dit vao ph?m ttr dAu tién. Mot cach ném na, co thé phat biéu
rang gia tri nho nhét da ‘ndi 1én’.

Trong luot ké tiép, viée so sanh lai bit diu voi phan tir cudi cing, va so sanh din 1én dén phan tir
thir 2. Vi phan tir thir nhit da chira gia tri nho nhat, khong can thiét phai so sanh né nira.

Véi cach nhu vay, & cubi qua trinh sap xép, cac phan tir nho hon s& ‘ndi bot” dan 1én trén, trong khi
céc gia tri 16n hon s€ ‘chim xuong’. Hinh 19.2 minh hoa cho phuong phéap buble sort.

23 23 23 c 23 ) 9
90 90 c 90 > 9 23
9 90 90

9 c 9

25 16 16 16 16
c 16 25 25 25 25

9 9 9 9

23 23 c 23 D 16
90 c 90 16 23
16 90 90

c 16

25 25 25 25
9 9 9
16 16 16

23 c 23 23
c 90 > 25 25

25 90 90
9 9
16 16
23 23
c 25 25
90 90
9
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Figure 19.2: Bubble Sort
Chuong trinh thyc hién sap xép méang theo phuong phap bubble sort:
Vi du 2:
#i ncl ude <stdio. h>

void main()

{
int i, j, tenp, arr_nuni5] ={ 23, 90, 9, 25, 16};
clrscr();
for(i =3; i > 0; i--) /* Tracks every pass */
for(j =4; j >4 - 1i; j--) [* Conpares elenents */
{
if(arr_nunj] < arr_nunij - 1])
{
temp = arr_nunfj];
arr_nunij] = arr_nun{j - 1];
arr_nunij - 1] = tenp;
}
}
printf("\nThe sorted array");
for(i = 0; i < 5; i++4)
printf("\n%", arr_nunii]);
getch();
}
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19.3.2 Insertion Sort

Trong phuong phap Insertion sort, ta xét mdi phan tir cia mang va dit vao vi tri ding ciia n6 gitra cac
phan tir 43 duoc sip xép. Khi phan tir cudi cung dugc dit vao vi tri ding cua no, thi mang da duoc sip
x€p. Vi dy, xét mot mang cd 5 phan tu,

vV VYV ¥V VY VYV

Gi4 tri trong phan tir thir nhit dwoc xem nhu 13 d3 ¢ dung thw tu.

So sénh gia tri trong phan tir thir hai v6i phan mang da sép xép, ma hién tai chi c6 phan tir thir
nhat.

Néu _gia tri trong phan tir thir hai nho hon, né duoc xen trude phan tir thir nhét. Bay gig, hai phan
tar dau tién da tao thanh phan danh sach sap xep va phan coOn lai l1a danh sach chua sap xép.

Pl}an tir ké tiép trong danh sach chua sap xép, phan tir thir 3, dugc so sanh véi danh sach da sap
xep.

Néu gia tri trong phan ttr thr 3 nho hon phin tir tha 1, gia tri trong phan tir tha 3 dugc xen trude
phan tir thu 1.

Nguoc lai, néu gi tri trong phan tir thir 3 nho hon phan tir thir 2, gia tri trong phan tir thtr 3 dugce
xen trudc phan tir thir 2. Bay gio, phan sip xép ciia mang gdm 3 phan tir, phan chwa sip xép gom
2 phan tir con lai.

Qué trinh so sanh cac phan tir trong danh sach chua sap xép véi cac phan tir trong danh sach da
sap xép tiép tuc cho dén khi phan tir cubi cing trong mang di dugc so sanh va dat vao vi tri ding
cta no.

O cudi qua trinh sip xép, mdi phan tir duoc xen vao dung vi tri ctia né. Hinh 19.3 minh hoa cach lam
viéc clua insertion sort.

23 23
c 90 90

9 9

25 25

16 16

23 9

90 23

9 90

25 25

16 16

9 9 9 9
23 23 23 23
90 90 90 25
25 25 C 25 90
16 16 16 16
9 9 9
23 23 16
25 25 23
90 90 25
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Figure 19.3: Insertion Sort
Chuong trinh thyc hién sap xép méang theo phuong phap insertion sort :

Vidu 3:

#i ncl ude<st di o. h>

void main()

{
int i, j, arr[5] ={ 23, 90, 9, 25, 16 };
char fl ag;

clrscr();

/*Loop to conpare each el enent of the unsorted part of the
array*/
for(i = 1; i < 5; i++4)
/ *Loop for each elenment in the sorted part of the array*/
for(j =0, flag="n"; j <i && flag =="'n"; j++)

if(arr[j] > arr[i])
{

[ *I nvoke the function to insert the nunber*/
insertnum(arr, i, j);
flag = 'y';

}

printf("\n\nThe sorted array\n");
for(i = 0; i <5; i++)
printf("%\t", arr[i]);

getch();

insertnunm(int arrnuni], int x, int y)

{
int tenp;

[*Store the nunber to be inserted*/
temp = arrnunix];

/*Loop to push the sorted part of the array down fromthe
position where the nunber has to inserted*/
for(; x >vy; x--)
arrnunix] = arrnunfx - 1];

[*Insert the number*/
arrnuni x] = tenp;

272 Lap trinh co ban C



Céc Kiéu dit liéu Nang cao va Sip xép 273



P

WORLDWID

Toém tit

>

Mot cau truc 1a tdp cac bién c6 thé co kiéu dir li€u khac nhau dugc nhém lai véi nhau dudi cung
mot tén.

> Viéc dinh nghia cAu tric s& tao ra kiéu dit liéu mé&i cho phép nguoi dung str dung chung dé khai
bao cac bién kiéu cau triac

> Cac phan tir doc 1ap cua cdu trac dugce truy cap bang cach sir dung toan tir chAm (.), hay con duoc
goi 1a toan tir thanh vién.

> Céc gia tri ciia mot bién céu tric c6 thé duge gan cho mot bién khac ¢ cung kiéu bang cach st
dung cau Iénh gan don gian.

> €6 thé c6 mot ciu tric nam trong mot cau triic khac. Tuy nhién mot cau triic khong thé 16ng trong
chinh no.

> Mot bién cAu truc c6 thé duoc truyén vao mdt ham nhu 1a mot tham s6.

> Cach sir dung thong dung nhét ctia céu trac 1 dudi hinh thirc mang ciu truc.

> Toén tir -> duogc sir dung dé truy cip vao cac phan tir cia mot cdu trac thong qua mét con tré tro
dén cau trac do.

> Mot kiéu dit liéu méi c6 thé dugc dinh nghia bang tir khoa typedef.

> Hai phuong phap ding dé sap xép mot mang 1a bubble sort va insertion sort.

» Trong bubble sort, gia tri ciia cac phan tir dugc so sanh voi gia tri cua phan tur ke tiép. Trong
phuong phép nay, cac phan tir nho hon ndi 1én dan, va cudi cing mang s& duoc sip xép.

» Trong 1nsert10n sort, ta xét moi phan tur trong mang va cheén vao vi tri ding ctia né gitta cac phan
tir da duoc sép xép.
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. 5 , 5t sé mau dit licu lai véi u, ¢4 Su dit lidu na n £, q A
1. Mot nhoém mot sO mau dir li€u lai v&i nhau, cac mau dir liéu nay khong nhat thiét
phai c6 cung kicu.

2. Céc phn tir cia cu trac duoc truy cap dén thong qua viée str dung

3. Céc gia tri cua mot bién ciu trac co thé duoc gan cho mot bién khac co cung kiéu bang cach sir
dung cau 1énh gan don gian. (Pung / Sai)

4. Khong thé c6 mot ciu trac ndm trong mot cAu tric khac. (Pung / Sai)
5. Mot kiéu dit liéu méi c6 thé dugc dinh nghia sir dung tir khoa

6. Trong bubble sort, cac phan tir duogc so sanh.

7. Trong insertion sort, néu mot phf?ln tir chua duoc sép xép phai dugc dat vao mot vi tri da dugc sép
xEp nao do, thi cac gia tri nay s€ dugc trao doi voi nhau. (Pung / Sai)
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1

Viét ‘mdt chuong trinh C dé cai dat mot h¢ thong quan ly kho. Hay luu trir ma s0, tén hang, gi4 ca
va sb lugng dang c6 cua moi mén hang trong mot cau tric. Nhap chi tiét cua 5 mén hang vao mot
mang cac cau trac va hién thi tén tirng mén hang va téng gia tri ciia nd. O cudi chuong trinh , hiy
hién thi tong gia tri cua kho hang.

Viét mot chuong trinh C dé luu trir cac tén va diém sb cua 5 sinh vién trong mot mang ciu truc.
Hay sap xép mang céu trac theo thir ty diém sé giam dan. Hién thi 3 diém s cao nht.
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Bai 20 Cac kiéu dir liéu nang cao va Sap xep

Muc tiéu:

Két thiic bai hoc nay, ban cé thé:

» Sir dung cau truc va cac mang cau tric

» Truyén tham s0 cau trac vao ham

> Sip xép mang.

Cac budc trong bai nay dugc giai thich chi tiét, day di. Muc dich 1a nim dugc nhimng noi dung trong
bai 1y thuyét va st dung thanh thao duoc cong cu. Hiy lam theo cic bude dudi ddy mot cach cén than.

Phin I — Trong thoi gian 1 gio 30 phut dau:

20.1

Cau truc

20.1.1

Mot cAu truc 1a mot nhém cac mau dir lidu c6 thé c6 kiéu khac nhau. Moi cAu tric phai duogc
dinh nghia trude khi né dugc sit dung trong khai bao bién. Mot dinh nghia cau truc c6 thé bao
gom mot thanh phan la mot cau truc khac. Viéc khoi tao cau trac twong ty nhu viéc khoi tao
mang.

Cac mang cau truc va sap xep

Trong C, ¢6 thé tao mang cu trac. Ciing nhu véi mang, dit liéu trong cac mang céu trac ey thé
dugc sip xép theo hai phuong phap Selection sort va Bubble sort. Chung ta hay viét mot
chuong trinh C dé cai dat mot hé théng quan 1y thu vién co ban. Hé théng luu trit danh muc
sach va ghi nhan cac giao dich muon va tra sach. Str dung hé thong nay, ta co thé thém thong
tin chi tiét cia mot sach, ghi nhan cic giao dich muon/tra sach va sap xép cac ghi nhan nay.
Céc budc dé tao hé thong duoc liét ké nhu sau:

1. Pinh nghia mot c4u trac dé luu trit chi tiét sach. Cau 1énh s& 1a:

struct book_st{
i nt book_cd;
char book_nn{ 30] ;
char aut hor[ 30];
i nt copi es;

s

2. Dinh nghia mét ciu tric dé luu trit cac giao dich muon/tra sach. Luu y rang ngay mugn/tra
cling s€ 1a mot cau truc va cling phai dugc dinh nghia. Cau I¢nh s€ 1a:

struct date_ st {int nonth;
i nt day;
int year;};

struct tran_st {int book_code;
char tran_type;
struct date_st tran_dt; };

Céc Kiéu dir liéu Nang cao va Sap xép 277



3. Khai bao cac bién c6 hai kiéu cdu tric trén. Dé thuc hanh, ta gia sir ring can luu trit chi tiét
cua 5 quyén sach va 10 giao dich. Cau 1énh s€ la:

struct book_st books[5];
struct tran_st trans[10];

4. Viét mot vong lap dé hién thi menu cac thao tac ma chuong trinh ¢o thé thyc hién.. Cau
Iénh s€ la:

whi | e(choice = 4)
{ clrscr();
printf("\nSelect from Menu\nl. Add book nanes\n2.
Record |ssue/Return\n3. Sort Transactions\n4.
Exi t\n\nEnter choice: ");
scanf ("%", &choice);

}

5. Néu thao tac dugc chon 1a thém sach, thi nhép cac thong tin chi tiét cua sach trong mot
vong lap. Cau I€nh sé€ la:

for(i =0; i <5 & addflag == "y'; i++)
{ books[i].book cd =i + 1;
printf("\n\nBook code: %\ n\nBook nane: ", i + 1);

scanf ("%", books[i].book nnj;
printf("\nAuthor: ");

scanf ("%", books[i].author);
printf("\nNunber of copies: ");
scanf (" %", &books[i].copies);
printf("\n\nContinue? (y/n): ");
scanf (" %", &addfl ag);

}

6. Néu thao tac duoc chon la thém giao dich, dat mot vong lap dé nhap cac thong tin chi tiét
cua giao dich. Cau I¢nh s€ 1a:

for(i =0; i <10 & addflag == "y'; i++)
{ printf("\n\nBook code: ");
scanf ("%d", &rans[i].book code);
printf("\nlssue or Return?(I/R: ");
scanf(" %", &rans[i].tran_type);
printf("\nDate: ");
scanf ("% % %",
& rans[i].tran_dt.nonth, &ransf[i].tran_dt. day,
& ransf[i].tran_dt.year);
printf("\n\nContinue? (y/n): ");
scanf ("%", &addfl ag);

}

7. Néu thao tac duoc chon 1a sip xép cac giao dich, thi truyén tham sb mang cau triic vao
ham. Ham s& sap xép mang theo ma sach st dung phuong phap buble sort. Cau 1énh sé la:

for(i = 0; i < 10; i++)
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for(j =i +1; j < 10; j++)
{
if(tran[i].book code > tran[j].book code)
{
tenmptran=tran[i];
tran[i]=tran[j];
tran[j]=tenptran,;
}

}

8. Hién thi s6 giao dich cho mdi quyén sach trong ham sip xép. Cau 1énh s& 1a:

for(i =0, j =0; i <10; j = 0)

{ t enpcode tran[i].book_code;
while(tran[i].book _code == tenpcode && i < 10)
{
j ++;
i ++;

printf("\nBook code %l had % transactions"”,
t enpcode, j);

}

Tién hanh thyc hién cac budc sau ddy dé co6 chuong trinh hoan chinh

1. Mé chwong trinh soan thio ma ban dung dé gé chwong trinh C.
2. Tao mot tap tin moi
3. GO vao cac dong Iénh sau day:

#i ncl ude<st di 0. h>

struct book st { i nt book_cd;
char book_nnf 30] ;
char aut hor[ 30];
int copies; };

struct date st { i nt nont h;
i nt day;
int year; };

struct tran_st { i nt book_code;
char tran_type;
struct date_st tran_dt; };

voi d main()
{
int choice =1, i;
char addfl ag;
struct book st books[5];
struct tran_st trans[ 10];

whi | e(choice = 4)
{ clrscr();
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printf("\nSelect from Menu\nl. Add book nanes\n2.
Record |Issue/Return\n3. Sort Transactions\n4.
Exi t\ n\nEnter choice: ");

scanf ("%", &choice);

i f(choice == 1)

{ addflag = 'y';
clrscr();
for(i =0; i <5 &% addflag == "y'; i++)
{ books[i].book_cd =i + 1;
printf("\n\nBook code: %\ n\nBook nane:",
i +1);
scanf ("%", books[i].book nnj;
printf("\nAuthor: ");
scanf ("%", books[i].author);
printf("\nNunber of copies: ");
scanf ("%d", &books[i]. copies);
printf("\n\nContinue? (y/n): ");
scanf (" %", &addfl ag);
}
el se if(choice == 2)
{ addflag = 'y';
clrscr();
for(i =0; i < 10 & addflag == "y'; i++)
{ printf("\ n\nBook code: ");
scanf ("%", &rans[i].book code);
printf("\'nlssue or Return?(l/R: ");
scanf (" %", &rans[i].tran_type);
printf("\nDate: ");
scanf ("% % %",
& rans[i].tran_dt. nonth,
& rans[i].tran_dt. day,
& rans[i].tran_dt.year);
printf("\n\nContinue? (y/n): ");
scanf (" %", &addflag);
}
el se if(choice == 3)
{
sorttran(trans);
}
}
}
sorttran(struct tran_st tran[10])
{
int i, j, tenpcode;
struct tran_st tenptran;
clrscr();
for(i =0; i < 10; i++)
for(j =i +1; j < 10; j++)
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{ j ++;
i ++;

}
getch();
}

ranfj];
enpt r an;

{
{ tenptran = tranf[i];
tran[i] =t
tran[j] =t
}
}

for(i =0, j =0; i <10; j = 0)
{ tenpcode = tran[i].book_code;

whil e(tran[i].book_code == tenpcode && i

if(tran[i].book code > tran[j].book code)

< 10)

printf("\nBook code %d had % transacti ons",
t enpcode,

i)

bé xem két qua, thuc hién cac budc sau day:

4. Luu tip tin v6i tén structl.C.
5. Bién dich tap tin, structl.C.

6. Thuc thi chwong trinh, structl.C.

7. Tré vé chwong trinh soan thao.

Mau két qua ciia churong trinh nhur sau:

Select from Menu

1. Add book names

2. Record Issue/Return
3. Sort Transactions

4, Exit

Enter choice:

Néu nhap vao 1, miu két xuat ctia chuong trinh sé la:

Book code: 1

Book name: Detective
Author: Hailey
Number of copies: 3

Continue? (y/n): y

Neéu nhép vao 2, mau két xuat ciia chuong trinh sé la:

Book code: 1
Issue or Return? (I/R): |
Date: 222 03
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Continue? (y/n): y
Néu nhap vao 3, miu két xuit ciia chuong trinh s& 1a:

Book code 1 had 3 transactions
Book code 2 had 1 transactions
Book code 3 had 2 transactions
Book code 4 had 0 transactions
Book code 5 had 4 transactions
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Phin II — Trong thoi gian 30 phut ké tiép:

1. Viét mot chuong trinh C dé luu trit cac thong tinh vé sinh vién trong mot cdu trac. Dit lidu phai
bao gdm mi sinh vién, tén sinh vién, khoa hoc di dang ky va nam ding ky. Viét mot ham dé hién
thi cac thong tin chi tiét cua cac sinh vién da nhép hoc trong mdt ndm hoc nao do. Viét mot ham
khéac dé xéac dinh va hién thi thong tin chi tiét cta mot sinh vién khi biét ma cua sinh vién do.

Yéu cau:

a

b
C.
d.
e

Dinh nghia mét ciu trac dé luu trir thong tin chi tiét cua sinh vién.

Khai bo va khai tao bién cdu trac voi thong tin chi tiét ciia 10 sinh vién.

Viét vong lap dé hién thi mot menu cac thao tac ma chwong trinh ¢6 thé thyc hién.

Nhén vao lga chon danh muc va goi ham thich hop véi tham s6 1a mang cAu truc.

Trong ham dung dé hién thi thong tin chi tiét cua cac sinh vién nhép hoc trong mét nam,
viét chuong trinh dé thyc hién nhap vao nim hoc can dugc hlen thi thong tin, sau do sur
dung vong lap dé klem tra nim nhap hoc cua timg sinh vién, néu tring véi ndm cén hién
thi thong tin yéu cau thi hién thi thong tin cua sinh vién d6. Ngoai ra, ham nay con cho
phép ngudi dung co thé tiép tuc thyc hién viéc hién thi thong tin cua nhitng nim khéc cho
dén khi ho khong mubn st dung chirc nang nay nia.

Ham dung dé hién thi thong tin chi tiét cua sinh vién cho phép nhap vao ma cua sinh
vién,diing mot vong lip dé kiém tra mi cua m01 sinh vién,néu mi cua sinh vién nio tring
vGi mi da dugc nhép thi hién thi thong tin chi tiét ctia sinh vién d6. Ngoai ra, ham nay con
cho phép ngudi ding c6 thé tiép tuc thuc hién viée hién thi thong tin cua nhimg sinh vién
khac cho dén khi ho khéng mudn sir dung chirc ning nay nira
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Bai tap tw lam

1. Viét mot chuong trinh C dé luu trit 5 do dai trong mot mang ciu trac. Mi do dai phai bao gém 3
thong tin vé yards, feet va inches. Sap xép va hién thi cac 4o dai.

2. Viét mot chuong trinh C dé luwu trir thong tin chi tiét ciia nhan vién trong mot mang ciu tric.
Thong tin ctia mdt nhan vién phai bao gdm ma nhan vién, tén, lvong va ngiy vio lam. Ngiy vio
lam phai duoc luu trong mot cau trac khac. Chuong trinh phai thuc hién céc thao tac sau day dua
trén sy lya chon trongmenu cac chirc nang ctia chuong trinh:

a Tang luong theo cac luat sau:

Salary Range Per centageincrease
<= 2000 15%

> 2000 and <= 5000 | 10%

>5000 No increase

b. Hién thi thong tin chi tiét cia cac nhan vién d lam viéc trong cong ty tir 10 ndm trd 1én.
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Bai 21 Quan ly tap tin

Muc tiéu:
Két thiic bai hoc nay, ban cé thé:

Giai thich khai niém ludng (streams) va tap tin (files)
Thao ludn cac ludng vin ban va cac ludng nhi phan
Giai thich cac ham x1r 1y tap tin

Giai thich con tré tap tin

Thao luan con tré kich hoat hién hanh

YV V.V V VYV V

Giai thich cac dbi s6 tir dong nhéc 1énh (command-line).

Gi6i thi¢u

Hau hét cac chuong trinh déu yéu cau doc va ghi dir liéu vao cac hé thong luu trit trén dia. Cac chuong
trinh xt Iy vin ban can luu cac tap tin vin ban, chuong trinh xir Iy bang tinh can luu ndi dung cua cac
0, chuwong trinh co s& dit liéu can luu cic mAu tin. Bai nay s& kham pha cac tién ich trong C danh cho
cac thao tac nhap/xuét (I/0) dia hé thong.

Ngon ngir C khong chira bét ky cau 1énh nhap/xudt ndo mot cach tuong minh. Tat ca cac thao tac
nhap/xuat déu thyc hién thong qua cac ham thu vién chuin cua C. Tiép can nay lam cho hé thong quan
ly tap tin ctia C rat manh va uyén chuyén. Nhap/xuat trong C 1a tuyét voi vi dir liéu c6 thé truyén ¢
dang nhi phan hay ¢ dang van ban ma con ngudi cé thé doc dugc. biéu nay lam cho viéc tao tap tin dé
déap rng moi nhu cau mot cach d& dang.

Viéc hiéu rd sy khac biét giita stream va tap tin la rat quan trong. Hé thong nhap/xuat ciia C cung cap
cho ngudi diung mot giao dién doc 14p voi thiét bi that sy dang truy cap. Giao dién nay khong phai la
mot tap tin that sy ma 12 mot su bidu dién triru twong cua thiét bi. Giao dién triru twong niy duoc goi 1a
mot stream va thiét bi that su duoc goi la tap tin.

21.1 File Streams

Hé théng tap tin cua C lam viéc dugc voi rat nhiéu thiét bi khac nhau bao gém may in, b dia, 6 bang tir
va cac thiét bi dau cudi. Mic du tt ca cac thiét bi déu khac nhau, nhung hé thdng tap tin c6 ving dém
s€ chuyén mdi thiét bi vé mot thiét bi logic goi 1a mot stream. Vi moi Streams hoat dong tuong tu, nén
viéc quan 1y cac thiét bi 1 rat d& dang. C6 hai loai streams — viin ban (text) vanhi phén (binary).

21.1.1  Streams van ban

Mot streams vin bén 1a mot chudi cac ky tu. Céac streams vin ban c6 thé dugc t6 chirc thanh cac
dong, mdi dong két thuc bang mot ky tu sang dong moi. Tuy nhién, ky tu sang dong moi 1a tuy chon
trong dong cudi va duoc quyét dinh khi cai dit. Hau hét cac trinh bién dich C khong két thuc stream
van ban vo1 ky tu sang dong méi. Trong mét stream van ban, co thé xay ra mot vai su chuyén d6i ky
tu khi moi trudng yéu cau. Chang han nhu, ky tu sang dong madi co thé duoc chuyén thanh mét cap ky
tu vé ddu dong/nhay dén dong ké. Vi vay, moi quan h¢ gitta cac ky tu duoc ghi (hay doc) va nhirng ky
tw & thlet bi ngoai vi c6 thé khong phai 1a mbi quan hé mot-mot. Va ciing vi sy chuyén ddi c6 thé xay
ra nay, sb lugng ky tu dugc ghi (hay doc) c6 thé khong gidng nhu s6 lwong ky tu nhin thiy & thiét bi
ngoai vi.
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21.1.2 _ Streams nhi phin

Mot streams nhj phén 1a mot chudi céac byte VO sy twong (mg mot-mot voi thiét bi ngoai vi, nghia la,
khong co su chuyén ddi ky tu. Ciing vi vay, sb luong byte doc (hay ghi) ciing s& giong nhu so luong
byte & thiét bi ngoai vi. Cac stream nhi phan 1 cic chudi byte thuan tay, ma khong c6 bét ky ky hiéu
nao dugc dung dé chi ra diém két thuc cia tap tin hay két thiic ctia record. Két thiic cta tap tin duoc
xéc dinh bang do 16n cua tap tin.

21.2  Céc ham vé tap tin va structure FILE

Mot tép tin co thé tham chiéu dén bat cur cai gi: tr mot tap tin trén dia dén mot thiét bi dau cudi hay
mot may in. Tuy nhién, tit ca cac tip tin déu khong c6 cung kha nang. Vi du nhw, mot tap tin trén dia
c6 thé ho trg truy cip ngau nhién trong khi mot ban phim thi khéng. Mot tap tin s& két hop voi mot
stream bang cach thyc hién thao tic mo. Twong tu, no s& thoi két hop véi mot stream bang thao tac
dong. Khi mot chuong trinh két thiic binh thudng, tit ca cac tap tin déu tw dong déng. Tuy nhién, khi
mot chuong trinh bi treo hodc két thuc bt thudng, cac tap tin van con md.

21.2.1 __Cic ham co ban vé tip tin

Mot hé théng quan ly tép tin theo chuin ANSI bao gom mét sé ham lién quan véi nhau. Cac ham
thong dung nhat dugc liét ké trong bang 21.1.

Name Function
fopen() | Md& mot tap tin
fclose() | Pong mot tép tin
fputc() Ghi mdt ky tu vao mét tap tin
fgetc() Poc mdt ky tu ttr mot tap tin
fread() Poc tir mdt tdp tin vao mdt vung dém
fwrite() | Ghi tir m§t ving dém vao tép tin
fseek() Tim mot vi tri ndo do trong tap tin
fprintf() | Hoat dong gidng nhu printf(), nhung trén mot tap tin
fscanf() | Hoat dong gidng nhu scanf(), nhung trén mot tap tin
feof() Tra vé true néu da dén cudi tap tin (end-of-file)
ferror() Tra vé true néu xdy ra mot 16i
rewind() | Pat lai con tro dinh vi tri (position locator) bén trong tip tin vé dau tap tin
remove() | X6a mot tap tin
fflush() Ghi dit liéu tr mdt viing d€m bén trong vao mot tap tin xac dinh

Bang 21.1: Cac ham co ban vé tip tin

Céc ham trén chira trong tap tin header stdio.h. Tap tin header nay phai duogc bao gdm vao chuong
trinh ¢6 s dung cac ham nay. Hau hét cic ham nay tuong tu nhu cac ham nhap/xuat tir thiét bi nhap
xuét chuin. Tép tin header stdio.h con dinh nghia mot s6 macro st dung trong qua trinh xtr 1y tap tin.
Vi du nhu, macro EOF duoc dinh nghia la -1, chira gia tri tra vé khi mot ham cb doc tiép khi da dén
cudi tap tin.

21.2.2 Con tro tap tin

Mot con tro tap tin (file pointer) rat can thiét cho viéc (doc va ghi cac tap tin. N6 la mot con tro dén
mot structure chira thong tin ve tap tin. Thong tin bao gbdm: tén tap tin, vi tri hién tai cua tap tin, tap tin
dang duoc doc hay ghi, c6 bat ky 18i nao xuat hién hay da dén cu01 tap tin. Nguoi dung khong can
thiét phai biét chi tiét, vi cac dinh nghia liy tir studio.h c6 bao gdm mot khai bao structure tén la
FILE. Cau Iénh khai bao duy nhét can thiét cho mot con trod tap tin la:
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FI LE *f p;
Khai bao nay cho biét fp 1a mot con tro tro dén mot FILE.

21.3  Céc tip tin van ban

C6 nhiéu ham khac nhau dé quan 1y tap tin van ban. Chiing ta s& thao luan trong cac doan bén dudi:

21.3.1 Md mot tap tin van ban

Ham fopen() mo mot stream dé sir dung va lién két mot tap tin voi stream d6. Con tré két hop véi tap
tin dugc tra vé tir ham fopen(). Trong hau hét cac truong hop, tap tin dang md 1la mot tép tin trén dia.
Nguyén mau cta ham fopen() |1&

FI LE *fopen(const char *fil enanme, const char *node);

trong d6 filename 1a mot con trd tro dén chudi ky tu chira mot tén tap tin hop 1& va ciing c6 thé chira
ca phan m6 td duong dan. Chuoi dugc tré dén bdi con tré mode xac dinh cach thirc tap tin dugc mo.
Bang 21.2 liét ké cac ché dd hop 1¢ ma mot tap tin c6 thé mé.

Ché dd Y nghia
r Mo mot tap tin van ban dé doc
Tao mot tap tin van ban dé ghi
a No6i vao mot tap tin van ban
+ Mo mot tap tin van ban dé doc/ghi
w+ Tao mot tap tin van ban dé doc/ghi
atf No6i hoac tao mdt tap tin van ban dé doc/ ghi

Bang 21.2: Cac ché dd mé tap tin viin ban.

Bang 21.2 cho théy cac tap tin cb thé duoc mo & nhiéu ché d6 khac nhau. Mot con tr6 null dugc tra vé
néu xay ra loi khi ham fopen() mé tap tin. Luu y rang cac chuoi nhu “a+f” ¢6 thé dugc bicu dién nhu
1 ﬁ"'” i

Néu phai mé mot tap tin Xyz dé ghi, cau 1énh s& 1a:

FI LE *f p;
fp = fopen ("xyz", "wW');

Tuy nhién, mot tap tin néi chung dugc md b?ing cach str dung mot tap hop cac cau 1énh tuong ty nhu
Sau:

FI LE *fp;
if ((fp = fopen ("xyz", "w')) == NULL)

printf("Cannot open file");
exit (1);
}

Macro NULL dugc dinh nghia trong stdio.h la \0. Néu sir dung phuong phap trén dé mé mot tap tin,
thi ham fopen() s€ phat hién ra 10i néu c6, chang han nhu dia dang ¢ ché d6 cam ghi (write-protected)
hay dia day, trudc khi bat dau ghi dia.
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Néu mét tap tin duoc md dé ghi, bit ky mot tap tin nao ¢ cung tén va dang m¢ s€ bi viét chdng lén.
Vi khi mét tap tin dugec mé & ché do ghi, thi mot tap tin méi dugc tao ra. Néu mudn ndi thém cac miu
tin vao tép tin da co, thi n6 phai duge mo voi ché d6 “a”. Néu mot tap tin dugc md & ché do doc vano
khong tdn tai, ham sé tra vé 16i. Néu mot tap tin du:qc mé dé doc/ghi, n6 s€ khong bi x6a néu da tdn
tai. Tuy nhién, néu nod khong tdn tai, thi no s€ duoc tao ra.

Theo chuan ANSI, tim tap tin co thé duoc mé tai mot thoi diém. Tuy vay, hau hét cac trinh bién dich
C va méi trudong déu cho phép mé nhidu hon tam tap tin.

21.3.2 DPong mot tip tin vin ban

Vi sb lugong tap tin cé thé mé tai mot thoi diém bi gidi han, viéc dong mot tap tin khi khong con su
dung 12 mot diéu quan trong. Thao tic niy sé giai phong tai nguyén va lam giam nguy co vuot qua
giéi han da dinh. Dong mot stream ciing s& lam sach va chép ving dém két hop cua no ra ngoai (mot
thao tac quan trong dé tranh mat dit liéu) khi ghi ra dia. Ham fclose() dong mot stream dd dugc mo
bang ham fopen(). N6 ghi bét ky dir liéu nao con lai trong ving dém cta dia vao tap tin. Nguyén mau
cua ham fclos() |&

int fclose(FILE *fp);

trong d6 fp 1a mot con trod tap tin. Ham fclose() tra vé 0 néu dong thanh cong. Bat ky gi tri tra vé nao
khac 0 déu cho thay c6 15i xay ra. Ham fclose() sé that bai néu dia da sém dugc g& ra khoi 6 dia hoac
dia bi day.

Mot ham khéac ding dé dong stream la ham fcloseall(). Ham nay hitu dung khi phai dong cung mét luc
nhiéu stream dang mo. No s€ dong tat ca cic stream va tra vé so stream di dong hoic EOF néu c6 phat
hién 16i. N6 ¢6 thé duge sir dung theo cach nhu sau:

fcl = fcloseall ();
if (fcl == EOF)

printf("Error closing files");
el se

printf("%l file(s) closed", fcl);

21.3.3 Ghi mot ky tw

Streams co j[hé duogc ghi vao tap tin theo timg ky tu mot hodc theo timg chudi. Trudce hét ching ta hiy
thao luan vé cach ghi cac ky tu vao tap tin. Ham fputc() duoc st dung d€ ghi cac ky tu vao tép tin da
dugc md trude d6 bang ham fopen(). Nguyén mau cua ham nay nhu sau:

int fputc(int ch, FILE *fp);

trong d6 fp la mdt con tro tép tin tra vé boi ham fopen() vach la ky tu can ghi. Mic du ch dugc khai
béo 1a kiéu int, nhung n6é duoc ham fputc() chuyén d6i thanh kiéu unsigned char. Ham fputc() ghi
mot ky tu vao stream da dinh tai vi tri hi€n hanh cua con tré dinh vi tri bén trong tap tin va sau do ting
con tré nay 1én. Néu fputc() thanh cong, né tra vé ky tu da ghi, nguoc lai né tra vé EOF.

21.3.4 DPoc mot kv tw

Ham fgetc() duoc ~dl‘mg dé doc cac ky tu tor mot tdp tin da dugc mo o ché do doc, su dung ham
fopen(). Nguyén mau ctia ham la:

int fgetc (FILE *fp);

trong d6 fp 12 mot con tré tap tin kiéu FILE tra vé bai ham fopen(). Ham fgetc() tra vé ky tu ké tiép
cua vi tri hién hanh trong stream input, va ting con troé dinh vi tri bén trong tap tin 1én. Ky tu doc duoc
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12 mot ky tu kiéu unsigned char va dugc chuyén thanh kiéu int. Néu da dén cubi tap tin, fgetc() tra vé
EOF.
bé doc mot tap tin van ban tur dau cho dén cuoi, cau Iénh s¢ la:

do

{
ch = fgetc(fp);
} while (ch !'= EOF);

Chuong trinh sau day nhan cac ky tu tir ban phim va ghi ching vao mét tap tin cho dén khi nguoi
dung nhap ky tu ‘@’. Sau khi nguoi dung nhap théng tin vao, chuong trinh s&€ hién thi ndi dung ra
man hinh.

Vidu 1:

#i ncl ude <stdi o. h>
nmai n()

FILE *fp
char ch=" ";

/* Witing to file JAK */
if ((fp=fopen("jak", "w'))==NULL)
{

printf("Cannot open file \n\n");
exit(l);
}
clrscr();
printf("Enter characters (type @to termnate): \n");
ch = getche();
while (ch '=" @)
{
fputc(ch, fp) ;
ch = getche();

}
fclose(fp);

/* Reading fromfile JAK */
printf("\n\nDi splaying contents of file JAK\n\n");

i f((fp=fopen("jak", "r"))==NULL)
{

printf("Cannot open file\n\n");
exit(1);

ch = fgetc (fp);
put char (ch) ;
} while (ch!=EOCF);

getch();
fclose(fp);
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Mot mau chay cho chuong trinh trén la:

Enter Characters (type @to termnate):
This is the first input to the File JAK@

Di spl aying Contents of File JAK
This is the first input to the File JAK

21.3.5 Nhap xuit chudi

Ngoai fgetc() va fputc(), C con hd tro cac ham fputs() va fgets() dé ghi vao va doc ra cac chudi ky tu
tur tap tin trén dia.

Nguyén mau cho hai ham nay nhu sau:

int fputs(const char *str, FILE *fp);
char *fgets(char *str, int length, FILE *fp);

Ham fputs() lam viéc gidng nhu ham fputc(), ngoai trir 1a nd viét toan bd chudi vao stream. N6 tra vé
EOF néu xay ra 1.

Ham fgets() doc mot chudi tir stream da cho cho dén khi doc duge mét ky tu sang dong méi hodc sau
khi da doc duoc Iength 1ky tu. Néu doc duge mot ky tu sang dong mdi, ky ty nay dugc xem nhu la
mot phan cta chudi (khong glong nhu ham gets()). Chu01 két qua sé két thiic bang ky tu null. Ham tra
vé mdt con tro tro dén chudi néu thanh cong va null néu xay ra 16i.

21.4  Céc tap tin nhi phan

Céc ham ding dé xu ly cac tap tin nhi phén ciing gidng nhu cac ham sir dung dé quan 1y tap tin vin
ban. Tuy nhién, ché dé md& tap tin cia ham fopen() thi khac di trong trudng hop cac tap tin nhi phan.

21.4.1 Mé mot tap tin nhi phan

Bang sau day liét ké cac ché do khac nhau ciia ham fopen() trong trudng hop mé tp tin nhi phan.

Ché dd Y nghia

rb Mo mdt tap tin nhi phan dé doc

wb Tao mot tap tin nhi phan dé ghi

ab Noi vao mét tép tin nhi phan

r+b Mo mot tap tin nhi phan dé doc/ghi
wtb Tao mdt tdp tin nhi phan dé doc/ghi
atb Nbi vao mot tap tin nhi phan dé doc/ ghi

Biang 21.3: Cac ché d9 mé tp tin nhi phan.
Néu mot tap tin Xyz dugc md dé ghi, cau 1énh s¢ la:

FI LE *f p;
fp = fopen ("xyz", "wh");

21.4.2 DPoéng mot tip tin nhi phin
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Ngoai tap tin van ban, ham fclose() cling c6 thé duoc dung dé dong mét tap tin nhi phan. Nguyén mau
cua fclose nhu sau:

int fclose(FlILE *fp);
trong do fp 1a mot con tro tap tin tré dén mot tap tin dang mo.

21.4.3 Ghi mét tap tin nhi phin

Mot so ung dung lién quan dén viéc sir dung cac tap tin dit liéu d€ luu trir cac khoi di li€u, trong do
moi khoi bao gom cac byte lién tuc. Moi khoi ndi chung s€ bicu dien mét cau trac dir li€u phic tap
hoac mot mang.

Chang han nhu, mét tap tin dit liéu c6 thé bao gdm nhiéu ciu tric c6 cling thanh phan céu tao, hodc né
¢6 thé chira nhidu mang ¢ cung kiéu va kich thude. Va véi nhing tmg dung nhu vy thuong doi hoi
doc toan bd khéi dix liéu tir tap tin dit li€u hoac ghi toan bo khéi vao tap tin dit 1liéu hon 1a doc hay ghi
cac thanh phan doc 1ap (nghia 1a cac thanh vién ciia ciu tric hay cac phan tir ciia mang) trong mdi khoi
riéng biét.

Ham fwrite() dugc dung dé ghi dir liéu vao tap tin dir liéu trong nhiing tinh huéng nhu vay. Ham nay
c6 the dung de ghi bat ky kiéu dir liéu nao. Nguyén mau cua fwrite() la:

size t fwite(const void *buffer, size t numbytes, size t
count, FILE *fp);

Kiéu dir liéu size t duoc thém vao C chuin dé tang tinh twong thich cua chuong trinh voi nhidu hé
thong. N6 dugc dinh nghia trude nhu la mot kiéu sd nguyén du lon dé Iuu giir két qua cua ham
sizeof(). Pbi v6i hau hét cac hé théng, n6 c6 thé duoc ding nhu mot sé nguyén duong..

Buffer 1a mot con trd tré dén thong tin s& duoc ghi vao tap tin. S6 byte phai doc hodc ghi dugc cho boi
num_bytes. Péi sb count xac dinh ¢6 bao nhiéu muc (mdi muc dai num_bytes) dugc doc hodc ghi.
Cudi cung, fp la mot con trd tap tin tro dén mot stream da dugc mo trude d6. Cac tap tin mé cho
nhitng thao tac ndy phai mé & ché d6 nhj phén.

Ham nay tra vé sd luong cac ddi twong da ghi vao tap tin néu thao tac ghi thanh cong. Néu gia tri nay
nhé hon count thi da xay ra 10i. Ham ferror() (s€ duoc thao luan trong phan t61) c¢6 thé duoc dung dé

xac dinh 13i.

21.4.4 Poc mot tip tin nhi phin

Ham fread() c6 thé duge dung dé doc bét ky kiéu dit liéu nao. Nguyén miu cua ham la:

size_t fread(void *buffer, size_t numbytes, size_t count
FILE *fp);

buffer 1a mot con tré tro dén vung nhd s€ nhan dir li¢u tr tap tin. Sé byte phai doc hoac ghi dugc cho
bai num_bytes. Béi sé count xac dinh c¢6 bao nhidu muc (mdi muc dai num_bytes) duoc doc hoic
ghi. Cudi cung, fp 1a mot con trd tap tin tro dén mot stream da dugc md trude d6. Cac tap tin dad md
cho nhimg thao tac nay phai mo & ché do nhi phan.

Ham nay tra vé sb luwong cac dbi tuong da doc néu thao tac doc thanh cong. No tra vé 0 néu doc dén
cuoi tap tin hodc xay ra 10i. Ham feof() va ham ferror() (s€ dugc théo ludn trong phan tdi) c6 the dugc
dung d¢ xac dinh nguyén nhan.
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Cac ham fread() va fwrite() thuong dugc goi la cac ham doc hoac ghi khong dinh dang.

Mién la tap tin dugc md cho cac thao tac nhi phan, ham fread() va fwrite() co thé doc va ghi bat ky
kiéu thong tin nao. Vi du, chuong trinh sau day ghi vao va sau d6 doc nguoc ra mot s6 kiéu double,
mot s6 kiéu int va mot s6 kiéu long tir tap tin trén dia. Luu ¥ rang n6 st dung ham sizeof() dé xac dinh
d6 dai cua mdi kiéu dir liéu.

Vi du 2:

#i ncl ude <stdio. h>

main ()

{
FILE *fp
double d = 23.31 ;
int i = 13;
long |I'i = 1234567L,;
clrscr();

if ((fp = fopen ("jak", "wb+")) == NULL )

printf("Cannot open file ");
exit(l);
}

fwite (&d, sizeof(double), 1, fp);
fwite (&, sizeof(int), 1, fp);
fwite (& i, sizeof(long), 1,fp);
fclose (fp);

if ((fp = fopen ("jak", "rb+")) == NULL )

printf("Cannot open file");
exit(l);
}
fread (&d, sizeof(double), 1, fp);
fread(& , sizeof(int), 1, fp);
fread (& i, sizeof(long), 1, fp);

printf ("% % %d", d, i, li);
fclose (fp);
}

Nhu chwong trinh ndy minh hoa, c¢6 thé doc buffer va thuong noé chi 1a mot ving nhé dé giir mot bién.
Trong chuong trinh don gian trén, gia tri trd vé cta ham fread() va fwrite() dugc boé qua. Tuy nhién,
dé 1ap trinh hi€u qua, céac gia tri d6 nén dugc kiém tra xem da co6 161 xay ra khong.

Mot trong nhimng tng dung hiru dung nhat ciia fread() va fwrite() lién quan dén viéc doc va ghi cac
kiéu dit liéu do ngudi ding dinh nghia, dic biét 1a cac cu tric. Vi du ta co cAu tric sau:

struct struct_type
{
fl oat bal ance;
char nane[ 80];
} cust;
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Cau 1énh sau day ghi ndi dung cua cust vao tap tin dang duoc tro dén bai fp.
fwite(&ust, sizeof(struct struct type), 1, fp);

21.5 Cac ham xit ly tap tin

Céc ham xu 1y tap tin khac duoc thao luan trong phan nay.

21.5.1 Ham feof()

Khi mot tép tin dugc mé dé doc ¢ dang nhi phan, mot sb nguyén c6 gia tri tuong duong voi EOF co
the dugc doc. Trong trudng hop nay, qué trinh doc s& cho rang da dén cudi tap tin, mic du chua dén
cubi tap tin thuc su. Mot ham feof() c6 thé dugc ding nhing trong trudng hop ndy. Nguyén mau cia
ham &

int feof(FILE *fp );

N6 tra vé true néu da dén cudi tap tin, néu khong né tra vé false (0). Ham nay duoc ding trong khi doc
dir liéu nhi phan.

DPoan 1énh sau day doc mot tap tin nhi phan cho dén cudi tap tin.

while (Ifeof(fp) )
ch = fgetc(fp);

21.5.2 Ham rewind()

Ham rewind() dit lai con tro dinh vi tri bén trong tap tin vé diu tap tin. N6 14y con tré tap tin lam dbi
0. Ct phap cta rewind() &

rewi nd(fp);

Chuong trinh sau mé mét tap tin ¢ ché d6 doc/ghi, str dung ham fputs() voi déu vao 1a cac chudi, dua
con tré quay vé dau tap tin va sau d6 hién thi cac chudi giong nhur vay bang ham fgets().

Vidu 3:
#i ncl ude <stdi o. h>

nmai n()

{
FILE *fp
char str [80];
/* Witing to File JAK */
if ((fp = fopen("jak", "w+")) == NULL)

printf ("Cannot open file \n\n");
exit(l);

clrscr ();
do

Quan ly tap tin 293



{
printf ("Enter a string (CRto quit): \n");
gets (str);
i f(*str I="'"\n")
{ strcat (str, "\n"); /* add a new line */
fputs (str, fp);
}
} while (*str I="'\n");

/*Reading fromFile JAK */

printf ("\n\n D splaying Contents of File JAK\n\n");
rewind (fp);

while (!feof (fp))

fgets (str, 81, fp);
printf ("\n%", str);

}
fclose(fp);
}

Mot mau chay chuong trinh trén nhu sau:

Enter a string (CRto quit):
This is input line 1

Enter a string (CRto quit)
This is input line 2

Enter a string (CRto quit):
This is input line 3

Enter a string (CRto quit):

Di spl ayi ng Contents of File JAK
This is input line 1

This is input line 2

This is input line 3

21.5.3 Hamferror()

Ham ferror () xac dinh liéu mot thao tac trén tap tin c6 sinh ra 16i hay khong. Nguyén mau ctia ham la:

int ferror(FILE * fp) ;

trong d6 fp 1a mét con trd tap tin hop 16. N6 tra vé true néu c6 xay ra mot 15i trong thao tac cudi cing
trén tap tin ; nguoc lai, n6 tra vé false. Vi moi thao tac thiét 1ap lai tinh trang 16i, nén ham ferror ()
phai dugc goi ngay sau moi thao tac; neu khong, 161 s€ bi mat.

Chuong trinh trudc ¢ thé dugce stra doi dé kiém tra va canh bao vé bat ky 151 nao trong khi ghi nhur
Sau:
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printf(“ Enter a string (CRto quit): \n");

gets(str);
i f(*str I="'"\n")
{ strcat (str, "\n"); /* add a new line */

fputs (str, fp);

}
if(ferror(fp))
printf("\nERROR in witing\n");

} while(*str!="\n");

21.5.4  Xoa tap tin

Ham remove() x6a mot tap tin d dinh. Nguyén mau cua ham la:

i nt

remove (char *filenane);

NGO tra vé 0 néu thanh cong ngugc lai tra vé mot gia tri khac 0.

Vi dy, xét doan ma 1€nh sau day:

printf ("\nkErase file % (Y/IN ? ", filel);
ans = getchar ();

if(remove(filel))

{
printf ("\nFile cannot be erased");
exit(l);

}

21.5.5 Lam sach cac stream

Thong thudng, cac tap tin xuat chuin duoc trang bi ving dém. Diéu ndy c6 nghia 1a két xut cho tap
tin dugc thu thap trong bo nhé va khong that su hién thi cho den khi ving dém day. Neu mot chuong
trinh bi treo hay két thuc bt thuong, mot sb ky tu van con nim trong ving dém. Ket qua la chuong
trinh c6 vé nhu két thiic sém hon 1a n6 that su da lam. Ham fflush() s& giai quyét van dé nay. Nhu tén
goi cua no, nd s& lam sach ving dém va chép nhing gi c6 trong vung dém ra ngoai. Hanh dong lam
sach tuy theo kiéu tap tin. Mot tap tin dugc mo dé doc s& co ving dém nhap tréng, trong khi mot tap

tin duoc m& dé ghi thi ving dém xuét cia né s& duge ghi vao tap tin.

Nguyén mau ctia ham nay la:

int fflush(FILE * fp);
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Ham fflush() s& ghi n6i dung cua bét ky ving dém dir liéu nao vao tép tin ket hop voi fp. Ham
fflush(), khong co d01 sO, s& lam sach tat ca cac tap tin dang mé dé xuat. N6 tra vé 0 néu thanh céng,
nguoc lai, n6 tra vé EOF.

21.5.6 Cic stream chuéin

MB&i khi mét chwong trinh C bt dau thue thi duéi DOS, hé diéu hanh s& tw dong mé 5 stream dic biét.
5 stream nay |&

Nhap chuén (stdin)

Xuét chuén (stdout)

Li chudn (stderr)

May in chuan (stdprn)

Thiét bi hd tro chuén (stdaux)

VVVYYVY

Trong d6, stdin, stdout va stderr duoc gan mic dinh cho cac thiét bj nhap/xuit chuan cua hé thong
trong khi stdprn dugc gan cho cong in song song dau tién va stdaux duoc gan cho cong nbi tiép dau
tién. Chung dugc dinh nghia nhu 1a cac con trd cd dinh kiéu FILE, vi vay ching cé thé duoc st dung &
bét ky noi nao ma viéc st dung con tré FILE 1a hgp 1¢. Ching ciing c6 thé dugc chuyén mot cach hiéu
qua cho cac stream hay thiét bi khac mdi khi can dinh hudng lai.

Chuong trinh sau day in ndi dung cua tap tin vao may in.
Vi du 4:

#i ncl ude <stdi o. h>

nmai n()

{ .
FI LE *in;
char buff[81], fnane[13];
clrscr();

printf("Enter the Source File Name:");
gets(fnane);

i f((in=fopen(fname, "r"))==NULL)
{
fputs("\nFile not found", stderr);
/* display error nessage on standard error rather
t han standard out put */
exit(l);
}
whil e(!feof (in))
if(fgets(buff, 81, in))

fputs(buff, stdprn);
/* Send line to printer */

}
}

fclose(in);
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Luu y cach sir dung cua stream stderr véi ham fputs() trong chuong trinh trén. N6 dugc sir dung thay
cho ham printf vi két xuét cua ham printf 1a ¢ stdout, noi ma cé thé dinh hudng lai. Néu két xuat cua
mot chuong trinh dugc dinh hudng lai va mot 18i xay ra trong qua trinh thyc thi, thi tat ca cac thong
bao 15i dua ra cho stream stdout ciing phai dugc dinh huéng lai. Dé tranh didu nay, stream stderr
dugc dung dé hién thi thong bao 15i 1én man hinh vi két xuit cua stderr ciing 1a thiét bi xuit chuin,
nhung stream stderr khong thé dinh hudng lai. N6 luon ludn hién thi thong béo 1én man hinh.

21.5.7 Con tré kich hoat hién hanh

Dé 1an theo vi tri noi ma céc thao tac nhgip/xuét dang dién ra, mét con tro duoc duy tri trong ciu trac
FILE. M&i khi mot ky tu dugc doc ra hay ghi vao mot stream, con trd kich hoat hién hanh (current
active pointer) (goi 14 curp) duogc ting 1én. Hau hét cac ham nhap xuat déu tham chiéu dén curp, va
cap nhat né sau cac thu tuc nhap hoac xudt trén stream. Vi tri hién hanh cta con tro nay co thé dugc
tim thay bang sy trg giup cia ham ftel(). Ham ftell() tra v& mot gia tri kiéu long int biéu din vi tri
ctia curp tinh tir dau tap tin trong stream da cho. Nguyén mau cua ham ftell() 1&

long int ftell (FILE *fp);
Cau Iénh trich tr mot chuong trinh s& hién thi vi tri ctia con tro hién hanh trong stream fp.

printf("The current location of the file pointer is : %d ",
ftell (fp));

> Dat lai vi tri hi€én hanh

Ngay sau khi mé stream, con tro kich hoat hién hanh dugc dat 1a 0 va tré dén byte dau tién cua
stream. Nhu da théy trude day, mdi khi c6 mét ky tu dugc doc hay ghi vao stream, con tré kich
hoat hién hanh s¢ tang 1én. Bén trong mot chuong trinh, con tro co thé duoc dat dén mot vi tri bat
ky khac vé6i vi tri hién hanh vao bat ky luc nao. Ham rewind() dit vi tri con tro nay vé dau. Mot
ham khac duoc sir dung dé dat lai vi tri con tro nay 1a fseek().

Ham fseek() dinh lai vi tri ctia curp doi di mot sé byte tinh tir dau, tir vi tri hién hanh hay tir cudi
stream la tiy vao vi tri dugc qui dinh khi goi ham fseek (). Nguyén mau ctia ham fseek() la

int fseek(FILE *fp, long int offset, int origin);
trong d6 offset 1a s6 byte can di chuyén vuot qua vi tri tip tin dwoc cho bai tham sé origin. Tham

s6 origin chi dinh vi tri bit ddu tim kiém va phai ¢6 gia tri 14 0, 1 hodc 2, bidu dién cho 3 hing ky
hiéu (dugc dinh nghia trong stdio.h) nhu trong bang 21.4:

Origin Vi tri tip tin
SEEK SET or 0 | Pau tép tin
SEEK_CURoor 1 | Vi tri con tro cua tap tin hién hanh
SEEK_END or 2 | Cuoi tap tin

Biang 21.4: Cac hang ky hiéu
Ham fseek () tra vé gia tri 0 néu da thanh cong va gié tri khac 0 néu thét bai.
Doan 1énh sau tim mau tin thit 6 trong tap tin:
struct addr

{

char nane[ 40];
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char street[40];
char city[40];
char state[3];
char pin[7];

}

FILE *fp

fseek(fp, 5L*si zeof (struct addr), SEEK SET);

Ham sizeof() duoc dung dé tim do dai ciia mdi méu tin theo don vi byte. Gid trj tra vé duoc dung dé
xac dinh s0 byte can thict dé nhay qua 5 mau tin dau tién.

21.5.8 Ham fprintf() vafscanf()

Ngoai cac ham nhdp xuat da dugc thao ludn, hé thong nhap/xuat c6 ving dém con bao gdm cac ham
fprintf() vafscanf(). Cac ham nay twong tu nhw ham printf() va scanf() ngoai trir rang chung thao téc
trén tap tin. Nguyén mau cua ham fprintf() vafscanf() la

int fprintf(FILE * fp, const char *control _string,..);
int fscanf(FILE *fp, const char *control _string,...);

trong d6 fp 1a con tro tap tin tra vé boi 101 goi ham fopen(). Ham fprintf() vafscanf() dinh hudng cac
thao tac nhép xuat cua ching dén tap tin dugc tro boi fp. Doan chuong trinh sau day doc mét chuoi va
mot s6 nguyén tir ban phim, ghi ching vao mét tap tin trén dia, va sau dé doc thong tin va hién thi trén
man hinh.

pfintf("Enter a string and a nunber: ");
fscanf(stdin, "% %", str, &no);
/* read fromthe keyboard */

fprintf(fp, "% %", str, no);
/[* wite to the file*/

fclose (fp);

fscanf(fp, "Os %", str, &no)
/* read fromfile */

fprintf(stdout, "% %", str, no)
/* print on screen */

Nén nhé rang, mic du fprintf() vafscanf() thuong la cach dé nhat dé ghi vao va doc dit liéu hdn hop
ra cac tap tin trén dia, nhung chung khong phai ludn ludn 14 hiéu qua nhit. Nguyén nhén 1a mdi 161 goi
phai mat thém mot khoang thoi gian, vi dit liéu dugc ghi theo dang ASCII ¢6 dinh dang (nhu né s&
xudt hién trén man hinh) chtr khéng phai theo dinh dang nhi phéan. Vi vay, néu téc d6 va do 16n cua tap
tin 1a dang ngai, fread() vafwrite() s& 1a lya chon tt hon.
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Tém tit

> Ngon ngit C khong chira bat ky cau 1énh nhap/xuat nao twong minh. Tét ca cac thao tac nhap/xuat
duoc thyc hién bang cach st dung cac ham trong thu vién chuan cua C.

> C6 hai kiéu stream — stream viin ban va stream nhi phan.

> Mot stream vin béan 1a mot chudi cac ky tu.

> Mot stream nhi phan 12 mot chudi cac byte.

> Mot tap tin c6 thé 1 bat ctr gi tir mot tap tin trén dia ¢én mot thiét bi dau cudi hay mot may in.

» Mot con tro tap tin 1a mot con tro tro dén céu truc, trong d6 chira cac thong tin vé tap tin, bao gé)rn
tén, vi tri hi€n hanh cua tép tin, tap tin dang dugc doc hodc ghi, va c6 16i xuat hién hay da dén cuoi
tap tin.

> Hamfopen() mé mot stream dé dung va lién két mot tap tin véi stream do.

> Hamfclose() dong mot stream di duge md bang ham fopen().

> Ham fcloseall() c6 thé duoc sir dung khi can dong nhidu stream dang mé ciing mot lc.

> Ham fputc() dugc dung dé ghi ky tu, va ham fgetc() dugc dung dé doc ky tu tir mot tap tin dang
mo.

> Ham fgets() va fputs() thao tic gibng nhu ham fgetc() va fputc(), ngoai trir rang ching lam viée
trén chuoi.

> Hamfeof() duoc dung dé chi ra cudi tap tin khi tap tin dwoc md cho cac thao tac nhi phén.

> Hamrewind() dat lai vi tri ctia con tré dinh vi tri vé dau tap tin.

> Hamferror() xac dinh liéu mot thao tc trén tap tin c6 sinh 16i hay khong.

» Hamremove() x6a mot tip tin da cho.

> Ham fflush() 1am sach va chép cac buffer ra ngoai. Néu mot tap tin duoc mé dé doc, thi ving dém
nhép cla no s€ trong, trong khi mét tap tin dugc mo dé ghi thi ving dém xuat cua né dugc ghi vao
tap tin.

> Ham fseek() c6 thé duoc sir dung dé dat lai vi tri cia con tro dinh vi bén trong tap tin.

> Céac ham thu vién fread() vafwrite() dugce dung dé doc va ghi toan bo khdi dir lidu vao tap tin.

> Hé théng nhap xuat c6 ving dém ciing bao gdm hai ham fprintf() va fscanf(), hai ham nay twong

tu nhu ham printf() va scanf(), ngoai trir chiing thao tac trén tap tin.
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Kiém tra tién dd hoc tap

1. C0 hai kiéu stream 1a stream va stream
2. Céc tap tin dang m¢ duoc dong lai khi chwong trinh bj treo hay két thiic bat thuong.
i ) (Pung /Sai)
3. Ham md mot stream de dung va lién két mot tap tin véi stream do.
4. Ham duoc dung dé ghi ky tu vao tap tin 1a
5. Ham fgets() xem ky tu sang dong méi nhu 1a mét phan ciia chudi. (Piing / Sai)
6. Ham dat lai vi tri ctia con tré dinh vi bén trong tap tin vé dau tap tin.
7. Mbi khi mot ky tu dugc doc hay ghi tir mét stream, duoc tang 1én.
8. Céc tap tin ma trén d6 ham fread() va fwrite() thao tac thi phai duoc md & ché do
9. Vi tri hién hanh cua con tro kich hoat hién hanh c6 thé duoc tim théy b?ing sy trg giup cua ham
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Bai tap tuw lam

1. Viét mot chuong trinh dé nhép dit liéu vao mot tap tin va in n6 theo thu ty nguoc lai.

2. Viét mot chuong trinh dé truyén dir li€u tor mot tap tin nay sang mot tap tin khac, loai bo tAt ca céac
nguyén am (a, e, 1, 0, u). Loai bo cadc nguyén am ¢ dang chit hoa lan chit thuong. Hién thi ndi dung
cua tap tin moi.
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Bai 22 Quan Ly Tap Tin

Muc tiéu:

Két thiic bai hoc nay, ban cé thé:

>

>
>
>

Thuc hién céc thao tac trén tap tin van ban va tép tin nhi phan
Mo va dong tap tin
Poc tur tap tin va ghi vao tap tin

Str dung con tré tap tin.

Cac bude dugce cho trong bai nay dugc giai thich can kg, dé hiéu va tu duy cén than tir ddu dén cubi.
Bai di duogc viét dé dap ung dugc muc tiéu hoc va dé co thé hiéu hoan toan vé cong cu. Xin hiy thuc
hién theo cic budc mot cach can than.

Phin I — Trong thoi gian 1 gio 30 phut diu:

22.1  Quan ly tap tin trong C

C cung cip mot giao dién ddng nhit cho viéc quan ly nhép va xuit. Cac phuong phap truy cap
tép tin cling gidng nhu cac phuong phap quan ly cac thiét bi khac. Giai phap cho tinh dong
nhét nay 1a trong C khong c6 kiéu tap tin. C xem tat ca cac tap tin 1a stream.

22.1.1 Poc, ghi va truy cip dir li€u trong tip tin

C6 mot s6 ham xir 1y tap tin trong tap tin header stdio.h. Chung ta hay viét mot chuwong trinh C
sit dung nhitg ham nay. Chuong trinh tao mot hé thdng ngan hang don gian. Cac chi tiét
khach hang duoc nhép vao va luu trong mot tap tin goi la customer. Chi tiét ciia cac giao dich
nhw guri tién va rat tién dugc kiém tra hop 18 trén tap tin customer. Cac giao dich hop 1¢ dugc
ghi nhan trong tap tin trans. Mot bao cao vé cac khach hang c6 sb vén thip duogc in ra. Cac
budce duoc liét ké nhu sau:

1. Pinh nghia mot structure dé luu trir dit lidu vé khach hang va giao dich. Cau I¢nh s€ 1a:

struct cust_st

{ i nt acc_no;
char cust_nnf 30];
fl oat bal

3

struct tran_st

{ int acc_no;
char trantype
float ant;

b

2. Hién thi mot danh muc dé thuc hién cac thao tac khac nhau dya trén lya chon cua nguoi
dung. Cau I¢nh s€ 1a:
whi | e(choice = 4)
{ clrscr();
printf("\nSel ect choice fromnenu\n\nl. Accept
custoner details\n2. Record Wthdrawal / Deposit
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transaction\n3. Print Low Bal ance Report\n4.
Exi t\n\nEnter choice: ");

scanf (" %", &choice);

}

. Goi cac ham tuong ung dua vao lya chon cia ngudi dung. Cau 1€nh s¢ 1a:

i f(choice == 1)

addcust () ;

el se if(choice == 2)
rectran();

el se if(choice == 3)
pr nl owbal ();

. Trong ham thém chi tiét cua khach hang, dinh nghia mot con tro tap tin dé két hop voi tap

tin customer. Khai bao mot bién cAu truc dé nhép dit liéu ctia khach hang. Cau I¢nh s€ 1a:

FILE *fp
struct cust_st custdata;

. Mo tap tin customer theo ché do append dé c6 thé thém cac miu tin méi. Xéac nhan rang

thao tac m¢ tap tin da dugce thuc hién. Cau Iénh s€ 1a:

if((fp = fopen("custoner", "a+")) == NULL)

{ printf("\nERRCR opening custoner file");
getch();
return;

}

. Nhép dir liéu khach hang vao bién cau tric va ghi dit liéu vao tap tin customer. Cau lénh s&

la&

fwite(&ustdata, sizeof(struct cust _st), 1, fp);

. Dong tap tin customer sau khi nhép dit li¢u. Cau 1énh s la:

fclose(fp);

. Trong ham dung dé ghi cac giao dich, (dinh nghia bién con tro dé tro dén tap tin customer

va tap tin trans. Va dinh nghia bién c4u trac dé nhap vao dir liéu cua giao dich va doc dit
li¢u khach hang. Cau 1énh sé la:

FILE *fpl, *fp2;
struct cust_st custdata;
struct tran_st trandata;

. M& hai tap tin theo ché d6 thich hop. Tap tin customer phai md dé doc va cap nhat, trong

khi tap tin trans phdi cho phép thém cac mau tin méi. Cau 1énh s& 1a:

i f((fpl=fopen("customer”, "r+w'))==NULL)

{ printf("\nERRCR opening custoner file");
getch();
return;

}

306

Lap trinh co ban C



if((fp2 = fopen("trans", "a+")) == NULL)

{ printf("\nERROR opening transaction file");
getch();
return;
}
10.Nhap vao s tai khoan cho giao dich va bao dam riing n6 ton tai trong tap tin customer. Cau
1énh s¢€ la:
whil e((fread(&custdata, size, 1, fpl)) == 1 & found == "'n")
i f(custdata.acc_no == trandata.acc_no)
{ found="y';
br eak;
}

}

11.Dé bao dam nhap vao mot kiéu giao dich hop 18, ciu 1énh sé la:

if(trandata.trantype!='"D && trandata.trantype!="d'
&& trandata.trantype! =W && trandata.trantypel =" w)
printf("\t\tlnvalid transaction type, please reenter");

12.D06i vai cac giao dich rut tién, phai bao dam rang so ti€n rit ra phai san co6 trong tai khoan
cua khach hang. Néu san cd, cép nhat so tien con lai trong tai khoan. Cling can cap nhat s
tién trong tai khoan cho céc giao dich gui tién. Cau 1énh s la:

if(trandata.trantype=="W || trandata.trantype=="w)
{

i f(trandat a. ant >cust dat a. bal )
printf("\ nAccount bal ance is % 2f. Pl ease

reenter withdrawal anmount.", custdata. bal);
el se
{
cust dat a. bal - =t randat a. ant ;
}
}
el se
{
cust dat a. bal +=tr andat a. ant ;
}

13.Ghi mau tin chra giao dich méi vao tap tin trans va cip nhat mau tin cta khach hang trong
tap tin customer. Cau Iénh s€ la:

fwite(&randata, sizeof(struct tran_st), 1, fp2);
fseek(fpl, (long)(-size), 1);
fwite(&ustdata, size, 1, fpl);
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Luu y rang trong sudt qua trinh kiém tra sd tai khoan ctia khach hang, miu tin doc cubi
cung 1a cua khach hang dang thyc hién giao dich. Vi vdy, con tré tép tin cua tdp tin
customer phai nim & cudi cia miu tin can cdp nhat. Con trd tap tin s€ duoc dat lai vi tri
vé dau ctia mau tin st dung ham fseek(). O day size 1a mot bién s6 nguyén chira kich co
clia c4u trac cho dir liéu khach hang.

14.Doéng hai tap tin sau khi da nhap giao dich. Cau 1€nh s¢ la:

fclose(fpl);
fclose(fp2);

15.Trong ham hién thi cac tai khoan c6 sé vdn it, dinh nghia con tro tap tin dé két hop véi tap
tin customer . Khai bao mét bién cau tric dé¢ doc dit liéu ctia khach hang. Cau 1énh sg la:

FILE *fp
struct cust_st custdata;

16.Sau khi mé tap tin & ché do doc, doc mdi mau tin khach hang va kiém tra so von. Néu no it
hon 250, in mau tin ra. Cau lénh s€ la:

whil e((fread(&custdata, sizeof(struct cust_st), 1, fp))==1)
{ i f (custdata. bal <250)

{

printf("\n%\t%\t% 2f", custdata.acc_no,
custdata. cust_nm custdata. bal);

17.Dong tap tin customer. Cau I¢nh s€ la:
fclose(fp);

Chuing ta hay nhin vao chuong trinh hoan chinh.

1. Mé chwong trinh soan thio ma ban dung dé gé chwong trinh C.
2. Tao mot tap tin moi.
3. GO vao cac dong Iénh sau day:

#i ncl ude<st di o. h>

struct cust_st

{ int acc_no;
char cust_nnf 30];
fl oat bal

s

struct tran_st
{ int acc_no;
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char trantype

float ant;
IE
voi d main()
{

int choice = 1;

whi | e(choice ! = 4)

{ clrscr();
printf("\nSel ect choice from nmenu\n\nl. Accept

custoner details\n2. Record Wt hdrawal / Deposit
transaction\n3. Print Low Bal ance Report\n4.
Exi t\ n\nEnter choice: ");
scanf (" %", &choice);
i f(choice == 1)
addcust () ;
el se if(choice == 2)
rectran();
el se if(choice == 3)
prnl owbal () ;
}
}
addcust ()
{

FILE *fp

char flag = 'y';

struct cust_st custdat a;

clrscr();

if((fp = fopen("custoner"”, "a+")) == NULL)

{ printf("\nERRCR opening custoner file");
getch();
return;

}

while(flag == "y")

{ printf("\n\nEnter Account nunber: ");
scanf (" %", &custdata.acc_no);
printf("\nEnter Custoner Nane: ");
scanf (" %", custdata.cust_nm;
printf("\nEnter Account Bal ance: ");
scanf (" %", &custdata.bal);
fwite(&ustdata, sizeof(struct cust_st), 1, fp);
printf("\n\nAdd another? (y/n): ");
scanf (" %", &flag);

}

fclose(fp);

}
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rectran()
{
FILE *fpl, *fp2;
char flag = 'y', found, val fl ag;
struct cust_st custdata;
struct tran_st trandata;
int size = sizeof(struct cust_st);

clrscr();

if((fpl = fopen("custoner”, "r+w')) == NULL)

{ printf("\nERRCR opening custoner file");
getch();
return;

}

if((fp2 = fopen("trans", "a+")) == NULL)

{ printf("\nERROR opening transaction file");
getch();
return;

}

while(flag == "y")

{ printf("\n\nEnter Account nunber: ");
scanf (" %", &trandata.acc_no);
found='n";
val flag = 'n';

rewi nd(fpl);
whil e((fread(&custdata, size, 1, fpl))==1 &&
found=="'n")

{ i f(custdata.acc_no == trandata.acc_no)
{ found = "y';
br eak;
}
}
if(found == "y")
{ while(val _flag == 'n")
{

printf("\nEnter Transaction type (DW: ");
scanf (" %", & randata.trantype);
if(trandata.trantype!='D &&

trandata.trantype!="d &&
trandata.trantype! ='W &&
trandata.trantype! ='w)

printf("\t\tlnvalid transaction type,
pl ease reenter");
el se
val _flag = "y';

val flag = 'n';
while(val _flag == 'n")
{ printf("\nEnter amount: ");

scanf(" %", & randata.amnt);
if(trandata.trantype=="W ||

trandata. trantype=="w)
{
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i f(trandata.ant > custdata. bal)

fclose(fpl);
fclose(fp2);

{ i f(custdata. bal < 250)

{ flag = "y,
printf("\n%\t%\t% 2f", custdata.acc_no,
custdata.cust_nm custdata. bal);

}
}
if(flag == 'n")

printf("\nAccount bal ance is
% 2f . Pl ease reenter w thdrawal anount.", custdata.bal);
el se
{ custdat a. bal -= trandata. am
val flag = 'y';
}
}
el se
{ cust dat a. bal += trandata. ant
val _flag = "'y';
}
}
fwite(&randata, sizeof(struct tran st), 1
fp2);
fseek(fpl, (long)(-size), 1);
fwite(&ustdata, size, 1, fpl);
}
el se
printf("\nThis account nunber does not
exist");
printf("\nRecord another transaction? (y/n): ");
scanf (" %", &flag);
}

}
pr nl owbal ()
{
FILE *fp
struct cust_st custdat a;
char flag = 'n';
clrscr();
if((fp = fopen("custonmer”, "r")) == NULL)
{ printf("\nERRCR opening custoner file");
getch();
return;
}
printf("\nReport on account bal ances bel ow 250\ n\n");
whil e((fread(&custdata, sizeof(struct cust_st), 1, fp))
== ]_)
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printf("\nNo account bal ances found bel ow 250");

getch();

fclose(fp);

bé xem két qua, thuc hién cac budc sau day:

4. Luu tap tin voi tén filesl.C.
5. Bién dich tap tin, filesl.C.
6. Thuc thi chwong trinh, filesl.C.

7. Tré vé chwong trinh soan thao.

Két xuét ctia chwong trinh nhu sau:

Select choice from menu

1. Accept customer details

2. Record Withdrawal/Deposit transaction
3. Print Low Balance Report

4. Exit

Enter choice:

Mot mau két xuat cia ham thém vao chi tiét cua khach hang nhu sau:

Enter Account number: 123
Enter Customer Name: E.Wilson
Enter Account Balance: 2000
Add another? (y/n):
Mot mau két xuét cua ham thém vao chi tiét cua giao dich nhu sau:
Enter Account number: 123
Enter Transaction type (D/W): W
Enter amount: 1000

Record another transaction? (y/n):

Mot mau két xuat cia ham hién thi bao cdo céc tai khodn ¢ von thap nhu sau:

Report on account balances bel ow 250

104 Jones 200
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113 Sharon 150
120 Paula 200

Quan ly tap tin 313



Phin II — Trong thoi gian 30 phut ké tiép:

1. Viét mot chuong trinh C dé hién thi sy khac nhau giita hai tp tin nhap vao nhu 1a dbi sé cia dong
Iénh. Voi méi su khac nhau, hién thi vi tri tim thdy sy khac nhau va cac ky tu cua hai tap tin tai vi
tri do. Cling can phai bao dam ring nguoi sir dung da nhép vao s6 luong ddi s6 hop 18. Cudi cung,
hién thi téng s6 su khac nhau di tim théy.

Dé lam diéu nay,

a. Khai bao cac bién argv va argc dé nhan vao dbi sb tir dong 1énh.

b. Khai bao con tré tro dén hai tap tin.

c. Kiém tra tinh hop 1 ctia arge dé bao dam riang da nhap dung sb dbi sb.

d. Mo hai tap tin & ché d6 doc.

e. Dbat mot vong lap dé doc timg ky tu tir hai tap tin cho dén khi dén cubi ca hai tap tin.

f. Néu cac ky tu 1a khac nhau, hién thi chung cing véi vi tri ciia chiing. Tang sb dém sy khac
nhau lén 1.
Néu di den cubi ciia mot tap tin, in cac ky tu con lai trong tap tin kia nhu 1a sy khac biét.
. Kiém tra s6 dém su khac nhau dé hién thi cac thong béo thich hop.
I.  Dong hai tap tin.

>@
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Bai tap tw lam

1. Viét mot chuong trinh C dé sao chép ndi dung cia mot tap tin vao mot tap tin khac loai trir cac tir
a, an, vathe.

2. Viét mdt chuong trinh C d nhap vao hai chudi sd. Luu trit mdi chudi ¢ hai tap tin riéng biét. Sip
xep chudi trong moi tap tin. Tron hai chudi vao mot, sap x&p va luu lai chuoi két qua vao mot tap
tin moi. Hién thi ndi dung cuia tap tin moi.
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