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MO PAU
1. Muc tiéu va yéu cau ciia hoc phan
1.1. Muc tiéu tong quat

Ngay nay, khoa hoc may tinh thdm nhap vao moi linh vuc. Ty dong hoda hién
dang 13 nganh chu chdt didu hudng sy phét trién thé gidi. Bit ctr nganh nghé nao ciing
can phai hiéu biét it nhiéu vé Cong nghé Théng tin va lap trinh ndi chung. Cu thé, C 1a
mot ngdn ngir 1ap trinh cap cao ma moi lap trinh vién can phai biét. Vi thé, trong giao
trinh ndy, chung ta s& nghién ciru chi tiét cau tric ngdn ngir C. Dau tién chung ta tim
hiéu su khac nhau ctia nhitng khai niém: Lénh (Command), Chuong trinh (Program)
va Phan mém (Software).

C 1 ngdn ngit 1ap trinh cép cao, duge st dung rat phd bién dé 1ap trinh hé théng
va phat trién cac tng dung.

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

Niam 1978, Dennish Ritchie va B.W Kernighan di cho xuit ban quyén “Ngén
ngir lap trinh C” va dugc phd bién rong rii dén nay.

Luc ban dau, C duoc thiét ké nham 1ap trinh trong mdi trudng cta hé didu hanh
Unix nham muc dich hd trg cho céc cong viéc lap trinh phuc tap. Nhung vé sau, vGi
nhitng nhu cau phat trién ngay mot ting cua cong viée lap trinh, C di vuot qua khudn
kho ctia phong thi nghiém Bell va nhanh chong hoi nhdp vao thé gidi 1ap trinh dé rdi
cac cong ty 1ap trinh sir dung mot cach rong rdi. Sau do, cac cong ty san xuat phin
mém lan luot dua ra cac phién ban hd tro cho viée 1ap trinh bang ngdn ngir C va chuén
ANSI C ciing dugc khai sinh tur do.

Ngbn ngir 1ap trinh C 1a mot ngdn ngir 1ap trinh hé théng rat manh va rat “mém
déo”, c6 mot thu vién gém rat nhiéu cac ham (function) da dwgc tao san. Ngudi 1ap
trinh ¢6 thé tan dung cac ham nay dé giai quyét cac bai toan ma khong can phai tao
moi. Hon thé nita, ngdn ngit C hd tro rat nhiéu phép toan nén phu hop cho viée giai
quyét cac bai toan k¥ thuat co nhiéu cong thirc phirc tap. Ngoai ra, C cling cho phép
ngudi lap trinh ty dinh nghia thém céc kiéu dir liéu triru twong khac. Tuy nhién, diéu
ma ngudi méi vira hoc 1ap trinh C thuong gap “rac r6i” 1a “hoi kho hiéu” do sy “mém
déo” cua C. Du vay, C duoc phd bién kha rong rdi va da tré thanh mot cong cu lap
trinh kha manh, dugc sir dung nhu 1a mét ngdén ngr 1ap trinh chu yéu trong vi¢c xay

dung nhitng phan mém hién nay.



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

o Tinh ¢é dong (compact): C chi co 32 tir khéa chuin va 40 toan tir chudn, nhung
hau hét déu duogc biéu dién bang nhiing chudi ky tu ngin gon.

o Tinh cdu tric (structured): C c6 mot tap hop nhitng chi thi cia lap trinh nhu ciu
trac Iya  chon, lap. .. Tir d6 cac chuong trinh viét bang C duoc t6 chirc 16 rang, d& hiéu.

o Tinh twong thich (compatible): C c6 bd tién xir 1y va mot thu vién chudn vo
cung phong phti nén khi chuyén tir may tinh nay sang may tinh khac cac chuong trinh
viét bang C van hoan toan twong thich.

o Tinh linh déng (flexible): C 13 mot ngdn ngit rat uyén chuyén va ca phap, chp
nhan nhiéu cach thé hién, co thé thu gon kich thudc ctiia cac ma 1€nh lam chuong trinh
chay nhanh hon.

o Bién dich (compile): C cho phép bién dich nhiéu tap tin chuong trinh riéng ré
thanh cac tap tin d6i tuong (object) va lién két (link) cac ddi twong dé lai v6i nhau
thanh mot chuong trinh c6 thé thuc thi dugc (executable) thong nhat.

1.2. Muc tiéu cu thé

* Kién thirc

Moén Lap Trinh Can Ban cung cp cho sinh vién nhiing kién thirc co ban vé lap
trinh théng qua ngon ngit 1ap trinh C. Mén hoc nay 13 nén tang dé tiép thu hau hét cac
mon hoc khac trong chuong trinh dio tao. Mat khac, nam viing ngon ngit C 1 co sé dé
phat trién cac tng dung.

Hoc xong mén nay, sinh vién nganh thong tin hoc nim dugc cic van dé sau:

- Khai niém vé ngén ngir lap trinh.

- Khai niém vé kiéu dit liéu

- Kiéu dit liéu ¢6 cu tric (ciu tric dit lidu).

- Khai niém vé giai thuat

- Ngbn ngit biéu dién giai thuat.

- Ngbn ngit so dd (Iuu dd), st dung luu dd dé biéu dién cac giai thuat.

- Tong quan vé Ngon ngir lap trinh C.

- Cac kiéu dit liéu trong C.

- Céc lénh ¢6 cAu truc.

- Cach thiét ké va sir dung cac ham trong C.

- Mt s6 cau tric dit lidu trong C.

Cic yéu cau dé hoc 1ap trinh ciin ban C:

- Kién thtrc toan hoc.

- Kién thirc va ky niang thao tac trén may tinh.



2. Ciu triic tong quat hoc phin

TT

1.1

1.2

Noi dung co ban cta bai
Tin chi 1: Téng quan vé ngdn ngir 1ap
trinh C
Bai 1: Ngon ngir 1ap trinh va phuwong
phap lap trinh
Ngon ngir 1ap trinh
K¥ thuat 1ap trinh
Céc budc lap trinh
Bai 2: Cac thanh phin trong ngodn
ngir C
Tur khoa
Tén

Kiéu dit liéu
Khai b4o bién

Ghi chu

Téng

z
A

SO

tiét

30

10

10

SO tiét

So tiét SV

Ién I6p hoc nhom,

Cua

GV

15

lam bai tai

16p

15

S6 tiét
nghién
ciru
ngoai xa

héi




1.3

2.1

2.2

23

Bai 3: Nhap xuit dir liéu
Y nghia, cach sir dung ham printf, scanf
Str dung khuon dang, ky tu dac biét, ky

tur diéu khién trong printf, scanf.

Tin chi 2: Cau tric, ham, mang va

chuoi.

Bai 1: Céu tric ré nhanh cé diéu kién.
Lénh va khéi 1énh

Lénh if

Lénh Switch

Bai 2: Céu tric vong lip.

Lénh for

Lénh break

Lénh continue

Lénh while

Lénh do...while

Vong lip 16ng nhau

So sanh su khac nhau cia cac vong lap
Bai 3: Ham

Tham s dang tham bién va tham tri
Str dung bién toan cuc

Dung dan huéng #define

10

30

15

15




2.4

3.1

3.2

3.3

Bai 4: Mang va chubi
Mang

Chudi
Tin chi 3: Con tré, tap tin va dé quy

Bai 1: Con tré

- Khai bao bién con tro

- Truyén dia chi sang ham

- Con tr6 va mang

- Con tro trd dén mang trong ham
- Con tré va chudi

- Khoi tao méang con tro trd dén chudi
- Xir Iy con tr6 tré dén chudi

- Con tré tré dén con tro
Bai 2: Tép tin

- Ghi, doc mang

- Ghi, doc structure

- Cac mode khac dé mé tap tin
- Mot s6 ham thao tac trén file khac
Bai 3: Cac kiéu dir liéu tu tao
-Structure

-Enum

10

10

10

920

15

45

15

45




3. N¢i dung tin chi 1

3.1. Danh muc tén bai

] So tiét | Bai tu
Tong L
L, So tiét GV luan/ Giang
so tiet
GV hwéng | nghién vién
TT Tén bai giang trén .
trinh dan ciru thue
16p cua .
bay thao ngoai xa hi¢n
GV
luén hoi
Bai 1: Ngon ngir 1ap trinh
va phwong phap 1ap trinh
1 | Ngbn ngir 1ap trinh 10 5 5 0 10
K¥ thuat 1ap trinh
Cac budc lap trinh
Bai_ 2: Cac thanh phén
trong ngon ngir C
Tur khoa
2 | Tén 10 5 5 0 10
Kiéu dit ligu
Khai bdo bién
Ghi chu
Bai 3: Nhip xuit dir liéu
Y nghia, cach st dung ham
printf, scanf
3 10 5 5 0 10
Str dung khuoén dang, ky tu
dic biét, ky tu diéu khién
trong printf, scanf.
Tong: 30 15 15 0 30




3.2 Noi dung bai gidang 1
3.2.1 Tén bai giang: BAI 1: TONG QUAN VE NGON NGU LAP TRINH C

S6 tiét Ién I6p ciia GV 05 tiét ; So tiét tw lam bai cia SV: 05 tiét.
3.2.2. Phian mé dau tiép can bai;

Ngay nay, khoa hoc may tinh thdm nhap vao moi linh vuc. Ty dong hoéa hién
dang 1a nganh cha chdt didu hudng sy phét trién thé gidi. Bit ctr nganh nghé nao ciing
can phai hiéu biét it nhiéu vé Cong nghé Thong tin va lap trinh ndi chung. Cu thé, C 1a
mot ngdn ngit 1ap trinh cap cao ma moi lap trinh vién can phai biét. Vi thé, trong giao
trinh ndy, chung ta s& nghién cru chi tiét ciu tric ngdn ngir C. Pau tién chung ta tim
hiéu sy khac nhau cta nhimg khai niém: Lénh (Command), Chuong trinh (Program)
va Phan mém (Software).

3.2.3. Phin kién thire, ky thuit cin ban:
3.2.3.1 Phan kién thirc ciin ban

#* Muc tiéu:

Két thiic bai hoc nay, ban c6 thé:

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

Nén dung C khi nao va tai sao

Nam duoc cau trac mot chuong trinh C
Hiéu ro khai niém giai thuat (algorithms)
V& luu db (flowchart)

Liét ké cac ky hiéu dung trong luu dd

YV V V V VY V V

a) Ra lénh cho may tinh lam viéc
Khi mdt may tinh dugc khéi dong, no s ty dong thuc thi mot sb tién trinh va xuét két
qua ra man hinh. Piéu 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) duoc xem nhu phan
mém hé théng. Phin mém nay khoi dong may tinh va thiét 1ap cac thong s6 ban dau
true khi trao quyén cho ngudi diung. Dé 1am dugc diéu nay, hé diéu hanh phai duoc
ciu tao tir mot tap hop cac chuong trinh. Moi chuong trinh déu ¢b ging dua ra 10 giai
cho mot hay nhiéu bai toan niao d6Moi chuong trinh ¢ ging dua ra giai phap cho mot
hay nhiéu vin d¢. Mdi chuong trinh 13 tdp hop cac cau lénh giai quyét mot bai toan cu
thé. Mot nhom 1énh tao thanh mot chuong trinh va mdt nhém cac chuong trinh tao
thanh mot phin mém.

Dé r5 hon, chung ta hay xem xét mot thi du : Mot ngudi ban dén nha chung ta
choi va dugc moi moén sira dau. Anh ta thiy ngon miéng va muén xin cong thirc lam.
Chung ta huéng dan cho anh ta 1am nhu sau :

1.  Lay mot it sira.



2. D6 nudce ép dau vao.

3. Tron hon hop nay va lam lanh.

Bay gid néu ban ctia ching ta theo nhiing chi dan nay, ho ciing c6 thé tao ra moén sira
dau tuyét voi.
Chung ta hay phan tich chi thi (lénh) o trén

> Lénh dau tién : Lénh nay hoan chinh chua ? N6 c¢6 tra 101 dugc cau hoéi
13y sira ‘& dau’ ?.

> Lénh thtr hai : Mot 1an nita, 1énh nay khong néi rd nudc ép dau dé “o
dau’.

May mén 14 ban cua chung ta di thong minh dé hiéu dugc cong thirc pha ché
no6i trén, di rang con nhiéu diém chua rd rang. Do vay néu chung ta mudn phd bién
cach lam, chiing ta can bd sung cac bude nhu sau

1. R6t mét ly stra vao may tron.

D6 thém vao mot it nude dau ép.

DPoéng nip may tron

M¢ dién va bat dau tron

Dung may tron lai

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

Khi di tron xong, rét hdn hop vao to va dit vao ti lanh.

® N kWD

Pé lanh mét lac rdi 14y ra dung.

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

Tuong ty, may tinh cling xtr ly dir liéu dya vao tap I¢nh ma ndé nhan dugc.
Puong nhién cac chi thi dua cho may vi tinh ciing can phai hoan chinh va ¢ y nghia
16 rang. Nhiing chi thi nay can phai tuan thu cac quy tac:

1. Tuén tu

2. Co gidi han

3. Chinh x4c.

MBOi chi thi trong tap chi thi dugc goi 1a “cau 1énh” va tap cac cau lénh duoc goi
1a “chuong trinh”.

Chung ta hiy xét truong hop chuong trinh huéng din may tinh cong hai sé.

Céc 1énh trong chuong trinh ¢6 thé 1a

1. Nhap s6 thir nhat va nhé né.

2. Nhap s6 thir hai va nhé né.

3. Thyc hién phép cong giira s thir nhat va s6 thir hai, nhd két qua phép
cong.

4. Hién thi két qua.



5. Kétthuc.

Tap lénh trén tuan thu tit ca cac quy tic da dé cap. Vi vay, tap 1énh nay 1a mot
chuong trinh va n6 s& thyc hién thanh cong viéc cong hai sd trén may tinh.

Ghi chii: Kha ning nhé cta con ngudi duge biét dén nhu 13 tri nhd, kha ning
nh¢ dir liéu dugc dua vao may tinh dugc goi 1a “bd nhd”. May tinh nhan dir li¢u tai
mot thoi diém va 1am viée véi dir liéu d6 vao thoi diém khac, nghia 1a may tinh ghi di
li¢u vao trong by nhd roi sau d6 doc ra dé truy xuét cac gia tri dit li€u va lam viéc véi
chung

Khi khéi lwong cong viée giao cho may tinh ngay cang nén nhiéu va phuc tap
thi tat ca cac cau lénh khong thé duoc dua vao mot chuong trinh, chung can dugce chia
ra thanh mot s6 chuong trinh nho hon. Tat ca cac chwong trinh nay cudi cung duoc
tich hop lai dé chung c6 thé 1am viéc voi nhau. Mot tap hop cac chuong trinh nhu thé
duoc goi l1a phén mém.

Méi quan h¢ gitra ba khai ni¢m cau 1€nh, chuong trinh va phﬁn mém c6 thé

dugc biéu dién bang so dd trong hinh 1.1:

Software
Program 1 Program 2
Commands Commands Commands

Hinh 1.1: Phin mém, chwong trinh va ciu Iénh

b) Ngon ngir C
Vao dau nhitng ndm 70 tai phong thi nghiém Bell, Dennis Ritchie d phat trién
ngon nglt C. C dugc str dung lan dau trén mot hé théng cai dat hé diéu hanh UNIX. C
c6 ngudn gdc tir ngdn ngit BCPL do Martin Richards phat trién. BCPL sau d6 da dugc
Ken Thompson phat trién thanh ngén ngir B, day 1a nguoi khoi thiy ra C.
Trong khi BCPL va B khong hd tro kiéu dir lidu, thi C da c6 nhiéu kiéu dir liéu khac
nhau. Nhiing kiéu dir liéu chinh gom : kiéu ky tu (character), kiéu sd nguyén (interger)

va kiéu s6 thuc (float).

10



C lién két chat ché voi hé thong UNIX nhung khong bi tréi budc vao bat cir mot
may tinh hay hé diéu hanh nao. C rat hiéu qua dé viét cac chuong trinh thudc nhiéu
nhitng linh vuc khac nhau.

C ciing dugc dung dé lap trinh hé théng. Mot chuong trinh hé thong ¢ ¥ nghia
lién quan dén hé diéu hanh cua may tinh hay nhimg tién ich hd trg né. Hé diéu hanh
(OS), trinh thong dich (Interpreters), trinh soan thao (Editors), chuong trinh Hop Ngir
(Assembly) 1a cac chuwong trinh hé thong. Hé diéu hanh UNIX dugc phat trién dua vao
C. C dang duogc str dung rong rai bdi vi tinh hi¢u qua va linh hoat. Trinh bién dich
(compiler) C ¢6 san cho hau hét cac may tinh. Ma 1énh viét bang C trén may nay co
thé dugc bién dich va chay trén may khéc chi can thay ddi rat it hodc khong thay doi gi
ca. Trinh bién dich C dich nhanh va cho ra ma d6i tugng khong 16i.

C khi thyc thi ciing rat nhanh nhu hop ngir (Assembly). Lap trinh vién c6 thé
tao ra va bao tri thu vién ham ma ching s€ duogc tai st dung cho chuong trinh khéc.
Do d6, nhitng dy an 16n ¢6 thé duoc quan 1y dé dang ma ton rét it cong strc.

i) C— Ngon ngit bdc trung

C duoc hiéu 1a ngdn ngit bac trung béi vi n6 két hop nhiing yéu té cia nhing
ngdn ngir cap cao va nhitng chirc ning cua hop ngir (ngdn ngit cap thap). C cho phép
thao tac trén nhitng thanh phan co ban ciia may tinh nhu bits, bytes, dia chi.... Hon
nira, ma C rat d& di chuyén nghia 13 phan mém viét cho loai méy tinh nay c6 thé chay
trén mot loai may tinh khac. Mac du C c6 ndm kiéu dir liéu co ban, nhung n6 khong
duoc xem ngang hang voi ngdn ngit cao cip vé mat kiéu dit liéu. C cho phép chuyén
kiéu dir liéu. N6 cho phép thao tac truc tiép trén bits, bytes, word va con trd (pointer).
Vi vay, n6 dugc dung cho 1ap trinh mac hé théng.

i) C - Ngon ngit cdu tric

Thuat ngit ngdn ngir cau triic khéi (block-structured language) khong ap dung
v6i C. Ngon ngir cau triic khdi cho phép thi tuc (procedures) hay ham (functions)
dugc khai bao bén trong cac thu tuc va ham khac. C khong cho phép viéc tao ham
trong ham nén nd khong phai 1a ngdén ngit cau trac khéi. Tuy nhién, né duge xem Ia
ngdn ngit cdu trac vi nd cé nhiéu diém giéng voi ngdn ngir cau traic ALGOL, Pascal
va mot sd ngdn ngir tuong tu khéc.

C cho phép c6 su téng hop cua ma 1&€nh va dir liéu. biéu nay la mot dac diém
riéng biét cia ngdn ngir cau trac. N6 lién quan dén kha ning tap hop ciing nhu 4n du
tat ca thong tin va cac 1énh khoi phan con lai ciia chuong trinh dé ding cho nhirng tac
vu riéng biét. Piéu nay c6 thé thuc hién qua viéc dung cac ham hay cac khbi ma 1énh
(Code Block). Cac ham duoc dung dé dinh nghia hay tach roi nhitng tac vu duoc yéu
cau trong chuong trinh. Pidu nay cho phép nhitng chuong trinh hoat dong nhu trong

mot don vi théng nhat. Khéi ma Iénh 132 m&t nhom céc cau Iénh chuong trinh duoc ndi

11



két v&i nhau theo mot trat tu logic nao do va ciing dugc xem nhu mdt don vi théng
nhat. Mot khéi ma 1énh duoc tao boi mot tap hop nhiéu cau lénh tudn tu gitra dau
ngodc méd va dong xoan nhu dudi day:

do

{

i=i+1;

+ while (i <40);

Ngon ngir cau tric hd tro nhiéu cau tric ding cho vong lip (loop) nhu 1a while,
do-while, va for. Nhiing cu tric lap nay giap lap trinh vién diéu khién hudéng thyc thi
trong chuong trinh.

c) Cdu triic chwong trinh C

C c6 mot sb tir khoa, chinh xac 1a 32. Nhiing tir khoa nay két hop vdi cu phap
ctia C hinh thanh ngon ngir C. Nhung nhiéu trinh bién dich cho C di thém vao nhiing
tir khoa ding cho viée to chiic bd nhé ¢ nhiing giai doan tién xir 1y nhét dinh.

Vai quy tic khi lap trinh C nhu sau :
- Tat ca tir khoa 1a chit thuong (khong in hoa)
- Poan ma trong chuong trinh C c6 phan bi¢t chit thuong va chir hoa.
Vi du : do while thi khac voi DO WHILE

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

- Ham main() luén Ia ham dau tién duge goi dén khi mét chuong trinh bat
dau chay (chiing ta s& xem xét k¥ hon ¢ phan sau)

Xem xét doan ma chuong trinh:

main ()

{
/* This 1s a sample program */
inti=0;
i=i+1;

}

Ghi chua: Nhiing khia canh khac nhau cuia chuong trinh C dugc xem xét qua doan ma
trén. Poan ma nay xem nhu 1a doan m3 mau, no s& duoc dung lai trong sudt phan con

lai ctuia gido trinh nay.
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i) Dinh nghia Ham

Chuong trinh C dugc chia thanh tirng don vi goi 1a ham. Poan ma mau chi c6
duy nhit mot ham main(). Hé diéu hanh ludn trao quyén diéu khién cho ham main()
khi mdt chuong trinh C dugc thuc thi. Tén ham ludn dugc theo sau la cap dau ngoac
don (). Trong d4u ngodc don co6 thé c6 hay khong c6 nhitng tham sb (parameters).

ii) Ddu phdn cach (Delimiters)

Sau dinh nghia ham s& 14 ddu ngodc xodn md {. N6 thong bao diém bat dau cia
ham. Tuong tu, ddu ngodc xodn déng } sau ciu 1énh cudi trong ham chi ra diém két
thuc cua ham. Dau ngoac x04n mé danh dau diém béat dau cua mot khdi ma 1énh, dau
ngodc xoan dong danh dau diém két thuc ciia khdi ma 1énh d6. Trong doan ma mau co
2 cau Iénh giita 2 du ngodc xodn.

Hon nira, d6i véi ham, dau ngodc xodn ciing ding dé phan dinh nhitng doan ma
trong trudng hop ding cho cdu trac vong lap va 1énh diéu kién..

iii) Dau két thiic cdu 1énh (Terminator)

Dong int i = 0; trong doan ma mau 1a mot cau 1énh (statement). Mot cAu 1énh
trong C thi dugc két thiic bang diu cham phay (;). C khong hiéu viéc xudng dong dung
phim Enter, khoang trang dung phim spacebar hay mot khoang cach do dung phim tab.
C6 thé ¢6 nhiéu hon mot cau 1énh trén cung mot hang nhung mdi cau 1énh phai duoc
két thuc bang dau cham phay. Mot cau 1énh khong duoc két thiic bang diu cham phay
duoc xem nhu moét cau 1€nh sai.

iv) Dong chu thich (Comment)

Nhiing chu thich thuong dugc viét dé mo ta cong viéc cia mdt 1énh dic biét,
mot ham hay toan by chuong trinh. Trinh bién dich s€ khong dich chung. Trong C, chu
thich bat dau bang ky hiéu /* va két thiic bang */. Truong hop chii thich c6 nhiéu dong,
ta phai chu y ky hiéu két thac (*/), néu thiéu ky hiéu nay, toan bd chuong trinh s& bi
coi nhur 1a mét chu thich. Trong doan ma mau dong chit "This is a sample program" 1a
dong chu thich. Trong trudng hop chu thich chi trén mot dong ta ¢ thé dung //.

Vi du:
int a = 0; // Bién ‘a’ di duogc khai bao nhu 1a mét kiéu sd nguyén
(interger)

v) Thuw vién C (Library)

Tat ca trinh bién dich C chira mot thu vién ham chuan dung cho nhiing tac vu
chung. M6t vai bo cai dat C dat thu vién trong mot tap tin (file) 16n trong khi da sé con
lai chira né trong nhiéu tap tin nho. Khi lap trinh, nhitng ham dwgc chira trong thu vién
6 thé duoc dung cho nhiéu loai tic vu khac nhau. Mot ham (duoc viét boi mot 1ap

trinh vién) co thé duoc dat trong thu vién va dugc dung boi nhiéu chuong trinh khi
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duoc yéu ciu. Vai trinh bién dich cho phép ham dugc thém vao thu vién chuan trong
khi s khac lai yéu cau tao mot thu vién riéng.

d) Bién dich va thuc thi mot chwong trinh

Nhitng budc khic nhau cua viéc dich mot chuong trinh C tir mi ngudn thanh
ma thyuc thi dugce thuc hién nhu sau :

> Soan thao/Xir ly tir

Ta dung mdt trinh xtr Iy tir (word processor) hay trinh soan thao (editor) dé viét
mi ngudn (source code). C chi chdp nhan loai ma ngudn viét dudi dang tap tin vin ban
chuan. Vai trinh bién dich (compiler) cung cip mdi truong 1ap trinh (xem phu luc)
gom trinh soan théo.

> Mai ngudn

Day 1a doan vin ban ciia chwong trinh ma ngudi ding c6 thé doc. N6 1a du vao
cua trinh bién dich C.

>  Botiénxirly C

Ttr ma ngudn, budc dau tién 13 chuyén né qua bo tién xtr Iy cua C. B tién xur 1y
nay s& xem xét nhitng cau 1énh bat dau bang diu #. Nhimng cau 1énh nay goi la cac chi
thi tién bién dich (directives). Piéu nay s& duoc giai thich sau. Chi thi tién bién dich
thuong dugc dat noi bat dau chuong trinh méc du n6 co thé dugc dat bat ctt noi nao
khéc. Chi thi tién bién dich 1a nhiing té€n ngén gon dugc gan cho mot tdp ma I¢énh.

> Mai nguén mé rong C

B tién xtr 1y cua C khai trién cac chi thi tién bién dich va dua ra két qua. Pay
goi la ma nguén C m¢ rong, sau dé nd dugc chuyén cho trinh bién dich C.

> Trinh bién dich C (Compiler)

Trinh bién dich C dich md nguén mé rong thanh ngdn ngit may dé may tinh
hiéu duoc.

Néu chuong trinh qua 16n né c6 thé dugc chia thanh nhiing tip tin riéng biét va
mdi tap tin c6 thé duoc bién dich riéng ré. Picu nay gitp ich khi ma mot tap tin bi thay
d6i, toan chuong trinh khong phai bién dich lai.

> B0 lién két (Linker)

M3 dbi tugng ciing véi nhitng thu tuc hd tro trong thu vién chuan va nhitng ham duoc
dich riéng 1¢ khac két ndi lai boi Bo lién két dé cho ra ma c6 thé thuc thi dugc.

> B0 nap (Loader)

M3 thuc thi duoc thi hanh bai bo nap ctia hé thong.

Tién trinh trén dugc mé ta qua luu d6 1.2 sau :
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# include file
Tap tin thém vao

~

Library File
Thu vién

Source file
Chuang trinh g6c

|

Compiler
Trinh bién dich

™~

|

Other User-
generated
Object File
Cac tap tin thuc
thi khac ctia ngusi
diina

Object File
Tap tin d6i tugng

|

Linker
BO lién két

|

Executable File
Tap tin thuc thi

Hinh 1.2: Bién dich va thuc thi m¢t chwong trinh

e) Cdc bude ldp trinh gidi quyét van dé

Chung ta thudng gip phai nhimng bai toan. Dé giai quyét nhitng bai toan do,

chung ta can hiéu chung trude roi sau dé méi hoach dinh cac budce can lam .

Gia sir ching ta mudn di tir phong hoc dén quan an ty phuc vu ¢ tang ham. Dé thuc

hién viéc nay chiing ta can hiéu no roi tim ra cac buwdc giai quyet trude khi thuc thi

cac budc do:

BUGC 1 : Roi phong

BUOC 2 : DBén ciu thang

BUGC 3 : Xudng tang him
BUGC 4 : Pi tiép dén quan an tu phuc vu

Thu tuc trén 1iét ké tap hop céc bude thuc hién duogc xac dinh r6 rang cho viée

giai quyét van dé. Mot tap hop cac budc nhu vy goi 1a giai thuat (Algorithm hay goi

van tit 1a algo ).
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Mot giai thudt (con goi 1 thudt toan) co thé duoc dinh nghia nhu 1a mot tha tuc,
cong thie hay cach giai quyét van dé. N6 gdm mot tap hop cac budc gitip dat dwoc 101 giai.

Qua phan trén, ching ta thay rd rang dé giai quyét duoc mot bai toan, trude tién
ta phai hiéu bai toan do, ké dén chiing ta can tap hop tit ca nhimng thong tin lién quan
t61 nd. Budc ké sé& 1a xir Iy nhitng méau thong tin d6. Cubi cing, chiing ta cho ra 1oi giai
cua bai toan do.

Giai thuat ching ta c6 1a mot tap hop cac bude dugc ligt ké dudi dang ngdén ngix
don gian. Rat co thé ring cac budc trén do hai ngudi khac nhau viét van twong ty nhau
nhung ngén ngit ding dién ta cac budc c6 thé khac nhau. Do d6, can thiét co nhing
phuong phap chuan muc cho viéc viét giai thuat dé moi nguoi d& dang hiéu nd. Chinh
vi vy , giai thuat duoc viét bang cach dung hai phuong phap chuan 1a mi gia (pseudo
code) va luu dd (flowchart).

Ca hai phuong phap nay déu ding dé xac dinh mét tap hop cac bude can dugce
thi hanh dé c6 duoc 10i giai. Lién hé t6i van dé di dén quan an tu phuc vu trén, ching
ta d3 vach ra mot ké hoach (thuat toan) dé dén dich. Tuy nhién, dé dén noi, chung ta
phai can thi hanh nhitng budc nay that sy. Tuong tu, mi gia va luu d6 chi dua ra
nhiing budc can lam. Lap trinh vién phai viét ma cho viéc thuc thi nhiing budc nay
qua vi¢c dung mdt ngoén ngir nao do.

Chi tiét vé& v& ma gia va luu dd duoc trinh bay dudi day.

i) Ma gia (pseudo code)

Nhé rang mi gia khong phai 12 ma that. Ma gia st dung mot tap hop nhiing tir
tuong tu nhu ma that nhung n6 khong thé duoc bién dich va thuc thi nhu ma that.

Chung ta hdy xem xét ma gid qua vi du sau:

Vi du nay s& hién thi cau 'Hello World!".

Vidu 1:

BEGIN

DISPLAY 'Hello World!'

END

Qua vi dy trén, moi doan ma giad phai bat dau véi tir BEGIN hoac START, va
két thic voi tir END hay STOP. D¢ hién thi gia tri nao d6, tir DISPLAY hogc WRITE
duge dung. Khi gia tri dugc hién thi 13 mot gia tri hang (khong dbi), trong trudng hop
nay la (Hello World), n6 dugc dét bén trong dau nhdy. Tuong tu, dé nhan mot gia tri
cua nguoi dung, tu INPUT hay READ dugc dung.

Dé hiéu diéu nay rd hon, chung ta xem xét vi du 2, ¢ vi du nay ta s€ nhap hai sb

va may s€ hién thi tong cua hai so.
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Vidu 2:
BEGIN
INPUT A, B
DISPLAY A +B
END
Trong doan ma gia nay, nguoi dung nhap vao hai gia tri, hai gia tri nay duoc
luu trong bo nhé va cod thé duoc truy xuét nhu 14 A va B theo thir tu. Nhiing vi tri dugc
dat tén nhu vay trong by nhd goi la bién. Chi tiét vé bién sé& duoc giai thich trong phén
sau ctia chuong ndy. Budc ké tiép trong doan ma gia s& hién thi tong cta hai gia tri
trong bién A va B.
Tuy nhién, ciing doan ma trén, ta c6 thé bd sung dé luu tong cia hai bién trong
mot bién thtr ba rdi hién thi gia tri bién nay nhu trong vi du 3 sau day.
Vidu 3:
BEGIN
INPUT A, B
C=A+B
DISPLAY C
END
MGt tap hop nhitng chi thi hay cac budc trong ma gia thi dugc goi chung la mot
cAu trac. Co ba loai ciu tric : tuan tu, chon lua va 1ap lai. Trong doan ma gia ta viét &
trén,chiing ta ding cau tric tuan ty. Ching duoc goi nhu vy vi nhitng chi thi duoc thi
hanh tuln ty, cai nay sau cai khac va bat dau tir diém dAu tién. Hai loai cau trac con lai
s& dugc dé cap trong nhitng chuong sau.

ii) Luu do (Flowcharts)
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Mot luu d6 12 mot hinh dnh minh hoa cho giai thuat. N6 vé ra biéu do cia luong
chi thi hay nhiing hoat dong trong mét tién trinh. Mdi hoat dong nhu vay duoc biéu
dién qua nhiing ky hiéu.

Dé hiéu diéu nay rd hon, chung ta xem luu dd trong hinh 1.3 ding hién thi

thong diép truyén thong ‘Hello World!”.

START

/ DISPLAY 'HelloWorld!" I

Hinh 1.3: Luu d6
Luu d6 giéng voi doan ma gia 1a cung bat dau voi tir BEGIN hodc START, va
két thiic véi tir END hay STOP. Tuong tu, tir khoa DISPLAY duoc dung dé hién thi
gia tri nao d6 dén nguoi dung. Tuy nhién, & ddy, moi tir khéa thi nam trong nhiing ky
hi€u. Nhitng ky hi€u khac nhau mang mot y nghia twong ing dugc trinh bay & bang
trong Hinh 1.4.

Ridu Twong M5 Ta

Rit diu hay kbt thae
chirong trinh

Mhitng bwic tinh toan

—
f:? Cac lénh xuit hay

nhip
; Quyét dinh va ré nhanh

d Q B4 ndi hai phén trong
chirong wwinh (#du nii)

J ] Ding chay

Hinh 1.4: Ky hiéu trong luvu do
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Ta hay xét luu d6 cho vi du 3 nhu ¢ Hinh 1.5 duéi day.

- Ky hi¢u bat dau: Ding & dy dé bat
dau luu do
NPT &, B Ky hi¢u xuét/nhap: Dung & day dé
nhip hai so A, B
- Ky hi¢u xir Ij: Ding ¢ ddy dé cong
hai so

DISPLAY © Ky hiéu Xllé}/nh@p:ﬁDilng [i] dﬁy dé
hién thi tong C
Stop Ky hi¢u két thic: Ding & day két thic
luu do

Hinh 1.5: Lwu dd cong hai sé

L

L

L 2

L

Tai budc ma gia tri cua hai bién duoc cong va gan cho bién thir ba thi xem nhu
1a mot xur 1y va dugce trinh bay bang mét hinh chir nhat.

Luu d6 ma ching ta xét & day la don gian. Thong thudng, luu do trai rong trén
nhiéu trang gidy. Trong truong hop nhu thé, biéu tuong bd ndi duoc dung dé chi diém
nbi cua hai phan trong moét chuong trinh nam ¢ hai trang ké tiép nhau. Vong tron chi
su ndi két va phai chtra ky tu hodc s6 nhu & hinh 1.6. Nhu thé, chung ta cé thé tao lién
két giua hai luu d6 chwa hoan chinh.

l

Hinh 1.6: B) ndi
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Boi vi luu d6 duge sir dung dé viét chuong trinh, ching cin dugce trinh bay sao
cho moi 1p trinh vién hiéu chung d& dang. Néu c6 ba lap trinh vién dung ba ngon ngit
1ap trinh khac nhau dé viét ma, bai toan ho can giai quyét phai nhu nhau. Trong trudng
hop nay, ma gia dua cho 1ap trinh vién co6 thé gidng nhau mic du ngdn ngir 1ap trinh
ho dung va tit nhién 1a ca phéap c6 thé khac nhau. Nhung két qua cudi cung 13 mot. Do
d6, can thiét phai hiéu rd bai toan va ma gia phai dugc viét can than. Chung ta ciing
két luan rang ma gia doc lap v6i ngon ngir 1ap trinh.
Vai diém can thiét khac phai cht y khi v& mot luu d6 :
= Luc dau chi tap trung vao khia canh logic ctia bai toan va vé cac ludng xir 1y chinh
ctia luu do
= Mot luu d6 phai c6 duy nhat mot diém bat dau (START) va mot diém két thac
(STOP).
= Khoéng can thiét phai mo ta timg budc cua chuong trinh trong luu dd ma chi can
céc bude chinh va c6 ¥ nghia can thiét.
Chung ta tuan theo nhiing ciu triic tuan ty, ma trong d6 ludng thyc thi chuwong trinh di
qua tat ca cac chi thi bat du tir chi thi dau tién. Ching ta c6 thé bat gap cac diéu kién
trong chuong trinh, dua trén cac diéu kién nay hudng thyc thi ciia chuong trinh c6 thé
r€ nhanh. Nhiing cAu triic cho viéc r& nhanh nhu 13 ciu trac chon lya, ciu tric diéu
kién hay r& nhanh. Nhing cdu tric ndy duoc dé cap chi tiét sau day:
> Céu tric IF (Néu)
Céu tric chon lya co ban 14 cau tric ‘IF’. B¢ hiéu cau tric ndy ching ta hiy xem xét vi
du trong d6 khach hang duoc giam gia néu mua trén 100 ddng. Mdi l1an khach hang tra
tién, mot doan ma chuong trinh s€ kiém tra xem lugng tién tra co qua 100 déng
khong?. Néu ding thé thi s& giam gia 10% cua tong sb tién tra, nguoc lai thi khong
giam gia.
Piéu nay duoc minh hoa so luoc qua mi gia nhu sau:

IF khach hang mua trén 100 thi giam gia 10%
Cau trac dung & day 1a cau 1énh IF.
Hinh thte chung cho cau 1énh IF (cdu trac IF) nhu sau:
IF Diéu kién

Cdc cdu lénh ——Phan thén cia cau tric TF
END IF
Mot ciu trac ‘IF’ bat dau 1a IF theo sau 1a diéu kién. Néu diéu kién 1a dung (thoa diéu
kién) thi quyén diéu khién s& dugc chuyén dén cac cau lénh trong phan than dé thuc
thi. Néu diéu kién sai (khong thoa diéu kién), nhitng cau 1énh & phan than khong duogc
thuc thi va chuong trinh nhay dén cau 1énh sau END IF (chdm dit cdu tric IF). Cau
trac IF phai duoc két thuc bang END IF.
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Chung ta xem vi du 4 cho cau trac IF.
Vidu 4:
Yéu cau: Kiém xem mot sb 13 chin hay khong va hién thi thong diép bao néu
dung 1a s6 chén, ta xir Iy nhu sau :
BEGIN
INPUT num
r=num MOD 2
IF r=0
Display “Number is even”
END IF
END
Poan ma trén nhap mot sb tur nguoi dung, thuc hién toan tr MOD (léy phﬁn du)
va kiém tra xem phan du c6 bang 0 hay khong. Néu bang 0 hién thi thong diép, nguoc
lai thoat ra.

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

INPUT num

‘V
r=num MOD 2 I
No

/DISPLAY "Numberis Even"’

i-—
oo )

Hinh 1.7 : Kiém tra s6 chiin

Cu phép cua 1énh IF trong C nhu sau:

if (Piéu kién)
{

Cau lénh
H
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+ Ciu tric IF...ELSE
Trong vi du 4, s& hay hon néu ta cho ra thong diép béo rang s6 d6 khong la sb

chén tirc 12 s6 16 thay vi chi thoat ra. Dé lam diéu nay ta c6 thé thém cau lénh IF khac
dé kiém tra xem truong hop sé d6 khong chia hét cho 2.

Ta xem vi du 5:

BEGIN

INPUT num

r=num MOD 2

IF =0

DISPLAY “Even number”

END IF

IF r<>0
DISPLAY “Odd number”
END IF
END
Ngbn ngit lap trinh cung cip cho chung ta cau tric IF...ELSE. Dung ciu tric
nay s& hiéu qua va tot hon dé giai quyét vin dé. Cau trac IF ...ELSE gitip 1ap trinh
vién chi lam mot phép so sanh va sau do thyuc thi cac budc tuy theo két qua ciia phép
so sanh la True (ding) hay False (sai).

CAu tric chung cta cu 1énh IF.. . ELSE nhu sau:

IF Diéu kién

Cau lénh 1
ELSE

Cdu lénh 2
END IF

Ci phap cia cdu trac if...else trong C nhu sau:

if(Diéu kién)
{

Cdau lénh 1
f
else
{

Cau lénh 2
h
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Néu diéu kién thoa (True), cau Iénh 1 dugc thuc thi. Ngugc lai, cau 1énh 2 dugc
thuc thi. Khong bao gio ca hai dugce thyc thi cung luc. Vi vay, doan ma t6i wu hon cho
vi du tim s chén duoc viét ra nhu vi du 6.

Vi du 6:
BEGIN
INPUT num
r=num MOD 2
IFr=0
DISPLAY “Even Number”
ELSE
DISPLAY “Odd Number”
END IF
END

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

START

INPUT num

r=num MOD?2 ‘I

i
l Yes ~_~ N l

DISPLAY "Numberis Even“' DISPLAY "Number is Odd" ’

Hinh 1.8: S6 chin hay sé 1é

+ Pa diéu kién sir dung AND/OR

CAu trac IF...ELSE lam giam do phirc tap, gia ting tinh hitu hiéu. O mot mirc
dd nao do, né ciing nang cao tinh dé doc ctia ma. Cac thi dy IF chiing ta da dé cap dén
thoi diém nay thi kha don gian. Chung chi c6 mot diéu kién trong IF dé danh gia.
Thinh thoang chiing ta phai kiém tra cho hon mét diéu kién, thi du: Dé xem xét nha
cung cip c6 dat MVS (nha cung cip quan trong nhat) khong?, mot cong ty sé kiém tra
xem nha cung cip d6 di co 1am viéc vai cong ty it nhat 10 naim khong? va da co tong
doanh thu it nhat 5,000,000 khong?. Hai diéu kién thoa man thi nha cung cip dugc
xem nhu 14 mdt MVS. Do d6 toan tir AND c6 thé duge dung trong cau I¢nh ‘IF’ nhu

trong vi du 7 sau:



Vidu 7:
BEGIN
INPUT yearsWithUs
INPUT bizDone
IF yearsWithUs >= 10 AND bizDone >=5000000
DISPLAY “Classified as an MVS”
ELSE
DISPLAY “A little more effort required!”
END IF
END
Vi du 7 cling khd don gian, vi n6 chi c6 2 diéu kién. O tinh huéng thuc té,
chung ta ¢ thé c6 nhiéu diéu kién can dugc kiém tra. Nhung chung ta ¢ thé dé dang
ding toan tir AND dé ndi nhitng diéu kién lai gidng nhu ta da lam & trén.
Bay gid, gia st cong ty trong vi du trén dbi quy dinh, ho quyét dinh dua ra diéu kién
dé dang hon. Nhu 13 : Hodc 1am viéc vé6i cong ty trén 10 nim hodc c6 doanh sé (gia tri
thuong mai,giao dich) tir 5,000,000 tré 1én. Vi vdy, ta thay thé toan tor AND bang toan
tir OR. Nhé rang toan tir OR cho ra gia tri True (ding) néu chi can mot diéu kién la
True.
+ Cau tric IF 16ng nhau
Mot cach khac dé thue hién vi du 7 1a str dung ciu trac IF 16ng nhau. Ciu tric
IF 16ng nhau 1a c4u Iénh IF ndy nam trong trong cau lénh IF khac. Chung ta viét lai vi
du 7 str dung cAu trac IF léng nhau ¢ vi du 8 nhu sau:
Vidu 8:
BEGIN
INPUT yearsWithUs
INPUT bizDone
IF yearsWithUs >= 10
IF bizDone >=5000000
DISPLAY “Classified as an MVS”

ELSE
DISPLAY “A little more effort required!”
END IF
ELSE
DISPLAY “A little more effort required!”
END IF
END
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Poan ma trén thyc hién cung nhi€ém vu nhung khong c6 ‘AND’. Tuy nhién,
chiung ta ¢c6 mot 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 dau tién kiém tra diéu kién thoi gian nha cung cap lam viée véi
cong ty ¢6 16n hon 10 nam hay khong. Néu dudi 10 nam (két qua tra vé 1a False), né
s€ khong cong nhan nha cung cép 1a mot MVS; Néu théa diéu kién nd xét cau lénh IF
thr hai, n6 s& kiém tra t6i diéu kién bizDone 16n hon hodc bang 5,000,000 hay khong.
Néu thoa diéu kién (két qua tra vé 1a True) luc d6 nha cung cap dugc xem 1a mot
MVS, néu khong thi mot thong diép bao rang d6 khong 1a mot MVS.

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

INPUT yearsWithUs

INPUT bizDone

Yes No

yearsWithUs >= 10
Yes No [DISPLAY "A itte more effort recui red!"'
T bzDone > 5000000

/DISPLAY "Classified asan M\VS" /DISPLAY "A little more effart required!”

STOP

Hinh 1.9: Céu 1¢nh IF 1dng nhau

M3 gia trong truong hop nay cta cau trac IF 16ng nhau tai vi du 8 chwa hiéu
qua. Cau lénh thong bao khong thoa diéu kién MVS phai viét hai 1an. Hon nita lap
trinh vién phai viét thém m3 nén trinh bién dich phai xét hai diéu kién cua 1énh IF, do

d6 lang phi thoi gian. Nguoc lai, néu ding toan tir AND chi xét t6i diéu kién cta cu
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1énh IF mét 1an. Piéu nay khong c6 nghia 1a cau tric IF 10ng nhau noi chung 1a khong
hiéu qua. N6 tiy theo tinh huéng cu thé ma ta ding n6. C6 khi dung toan tir AND hiéu
qua hon, c¢6 khi dung cau trac IF 1dng nhau hiéu qua hon. Chung ta s& xét mot vi du

ma ding ciu tric IF 1dng nhau hiéu qua hon dung toan tir AND.

Mot cong ty dinh phan lwong co ban cho cong nhan dwa 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 vy, néu mot cong nhan duoc xép loai 1a E va ¢6 hai nim kinh nghiém thi
luong 13 2000, néu ba nam kinh nghiém thi lwong 1a 3000.
M3 gia ding toan tir AND cho véan dé trén nhu vi du 9:
Vidu9:
BEGIN
INPUT grade
INPUT exp
IF grade ="E” AND exp =2
salary=2000
ELSE
IF grade = “E” AND exp=3
salary=3000

END IF
END IF
IF grade ="M” AND exp =2
salary=3000
ELSE
IF grade = “M” AND exp=3
salary=4000
END IF
END IF
END
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Cau lénh IF dau tién kiém tra xép loai va kinh nghiém ctia cong nhan. Néu xép
loai 1a E va kinh nghiém 13 2 ndm thi lvong 13 2000, ngoai ra néu xép loai E, nhung ¢
3 nam kinh nghiém thi Ivong 1a 3000.

Néu ca 2 diéu kién khong thoa thi ciu 1énh IF tht hai ciing tuong ty s& kiém
diéu kién xép loai va kinh nghiém cho cong nhan dé phan dinh luong.

Gia st xép loai cia mot cong nhan 1a E va c¢6 hai ndm kinh nghiém. Luong
ngudi d6 s& dugc tinh theo ménh dé IF dau tién. Phan con lai cta cau 1énh IF thir nhat
dugc bd qua. Tuy nhién, diéu kién tai ménh dé IF tht hai s& dugc xét va tat nhién la
khong thoa, do d6 n6 kiém tra ménh dé ELSE cua cau 1énh IF thir 2 va két qua ciing 1a
False. Bay qua la nhitng budc thira ma chuong trinh da xét qua. Trong vi du, ta chi co6
hai cau 1énh IF béi vi ta chi xét ¢o hai loai 12 E va M. Néu ¢6 khoang 15 loai thi s& tén
thoi gian va tai nguyén may tinh cho viéc tinh toan thira mac du lvong da xac dinh tai
cau lénh IF dau tién. Pay dat khoat khong phai 1a ma ngudn hiéu qua.

Bay gio chung ta xét mi gia dung cdu trac IF 10ng nhau di duoc sira doi trong
vi du 10.

Vidu 10:
BEGIN
INPUT grade
INPUT exp
IF grade="E”
IF exp=2
salary = 2000
ELSE
IF exp=3
salary=3000
END IF

END IF
ELSE

IF grade="M”

IF exp=2
Salary=3000

ELSE
IF exp=3

Salary=4000

END IF

END IF

END IF
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END IF
END

Poan ma trén nhin kho doc. Tuy nhién, n6 dem lai hiéu suit cao hon. Ching ta
xét cung vi du nhu trén. Néu céng nhan duoc xép loai 1a E va kinh nghiém 13 2 nim
thi lwong dugc tinh 1a 2000 ngay trong bude dau cia cau 1énh IF. Sau d6, chuong trinh
s€ thoat ra vi khong can thyc thi thém bat ¢t 1énh ELSE nao. Do do, khong c6 su lang
phi va doan mi ndy mang lai hiéu suat cho chuong trinh va chwong trinh chay nhanh
hon.

» Vong lap

Mot chuong trinh may tinh 1a mét tdp céc cau 1€nh s€ dugc thuc hién tudn tu.
N6 ¢6 thé l1ap lai mot s6 budc vai s6 1an lap xac dinh theo yéu cAu cua bai toan hodc
dén khi mot s6 diéu kién nhét dinh duoc thoa.

Chang han, ta mudn viét chuwong trinh hién thi tén cua ta 5 lan. Ta xét ma gia
dudi day.

Vidu 11:

BEGIN

DISPLAY “Scooby”
DISPLAY “Scooby”
DISPLAY “Scooby”
DISPLAY “Scooby”
DISPLAY “Scooby”
END

Néu dé hién thi tén ta 1000 lan, néu ta viét DISPLAY “Scooby” 1000 lan thi rat
tén cong strc. Ta c6 thé tinh gian van d& bang cach viét cdu 1énh DISPLAY chi mot
lan, sau d6 dit no trong cau trac vong lip, va chi thi may tinh thyc hién 1ap 1000 lan
cho cau 1énh trén.

Ta xem mi gia cua ciu truc vong 1ap trong vi du 12 nhu sau:

Vidu 12:
Do loop 1000 times

DISPLAY “Scooby”
End loop

Nhitng cdu 1énh nam giita Do loop va End loop (trong vi du trén 1a lénh
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DISPLAY) duoc thuc thi 1000 1an. Nhitng cau 1énh ndy cing véi cac 1énh do loop va
end loop duoc goi 1a cdu tric vong lap. Cau triic vong l1ap gitp 1ap trinh vién phat trién
thanh nhitng chuong trinh 16n trong d6 c¢6 thé yéu cau thuc thi hang ngan cau 1énh. Do
loop...end loop 12 mot dang thirc tong quat ctia vong lap.
Vi du sau la cach viét khac nhung ciing ding cau trac vong lap.
Vidu 13:
BEGIN
cnt=0
WHILE (cnt < 1000)
DO
DISPLAY “Scooby”
cnt=cnt+1
END DO
END

Luu dd cho m gia trong vi du 13 duoc vé trong Hinh 1.10.

START

cnt=0

—_— >

>

Yes
No
/ DISPLAY "Scooby" ’

cnt=cnt+1

v

STOP '

Hinh 1.10: CAu triic vong lip

Chuy réng Hinh 1.10 khong c6 ky hiéu dac bi¢t nao dé biéu dién cho vong 1ap.
Chung ta dung ky hiéu phan nhanh dé kiém tra diéu kién va quan 1y hudng di cua cia

chuong trinh bang cac dong chay (flow _lines).



3.2.4. Quy trinh k¥ thuit trong bai hgc ctiia GV va SV:
* Quy trinh thi pham cua GV
- Budc 1: Chuan bi bai giang, tai liéu va diéu kién trang thiét bi giang day
- Budce 2: Chuén bi bai tap mau va dua ra ndi dung thuc hanh
- Budce 3: Phd bién cac quy trinh, cac budc thuc hién
- Budc 4: Huéng dan noi dung bai hoc, Huéng dan thi pham mau
- Budce 5: Quan 1y 16p hoc
- Buéc 6: Giai dap, tu van, danh gia, nhan xét
- Bu6e 7: Chdm diém va ndp céac bai danh gia cho b mon
* Quy trinh thuc hién bai cia SV
- Budc 1: SV chuan bi tai liéu, vo, bat, gidy nhap, tai liéu tra ciru
- Buéc 2: Poc tai liéu Lap trinh cin ban C phan gidi thiéu vé ngdn ngir C.
- Budc 3: Sinh vién trinh bay bai thyc hanh, thao luan va nhan xét gop y.
3.2.5. Cac miu hinh sin phim cho SV tham khio:
- SV xem video
3.2.6. Phan tw thye hanh thao tic thudng xuyén ciia SV trong bai hoc:
o Phan mém la mot tap hop cac chuong trinh.
o Mt chuong trinh 1a mot tap hop céac chi thi (I¢nh).
o  Nhitng doan mi 1énh 1a co s& cho bat ky mot chuwong trinh C nao.
o Ngon ngit C co 32 tir khoa.
o  Céac budc can thiét dé giai quyét mot bai toan 1a nghién ciru chi tiét bai
toan do, thu thap thong tin thich hop, xir 1y thong tin va di dén két qua.
o Mot giai thuat 1a mot danh sach rat gon va logic cac bude dé giai quyét
van dé. Giai thuat duoc viét béng ma gia hoac luu dd.
o  Ma gid l1a sy trinh bay cua gidi thuat trong ngdn nglr twong tu nhu ma
that
o Mot luu d6 14 sy trinh bay dudi dang biéu d6 ctia mot giai thuat.
o Luu dd c6 thé chia nho thanh nhiéu phan va dau ndi dung cho viéc ndi
chung lai tai noi chung bi chia cat.
o) Mot chuong trinh c6 thé gap mot diéu kién dua theo do viéc thuc thi c6
thé duoc phan theo cac nhanh r& khac nhau. CAu trtc 1énh nhu vay goi la cAu tric chon

lya, di€u kién hay cau truc r€ nhanh.
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o Céu trac chon co ban 1a cau trac “IF”.

o  Cau tric IF ...ELSE gitp 1ap trinh vién chi 1am so sanh don va sau d6
thuc thi cac bude tily theo két qua ciia phép so sanh 1a True (dang) hay False (sai).

o Céu trac IF 16ng nhau 13 cdu 1énh IF nay ndm trong cau lénh IF khac.

o Thong thuong ta can 1ap lai mot sb bude vai sb 1an 13p xac dinh theo yéu
cAu cta bai toan hodc dén khi mot s6 diéu kién nhat dinh dugc thoa. Nhiing cAu trac
gitip 1am viéc nay goi 1a cdu tric vong lap.

3.2.7. San pham thyc hanh:
+ Cac vi du demo.
3.2.8. Piéu kién dé GV- SV thuec hi¢n bai hoc thwe hanh;
3.2.8.1. Piéu kién chuin bi trudc bai hoc
+ Gidng vién:
- Pé cuong chi tiét bai giang
- Thiét ké bai giang
- Hoc li¢u tham khao, m& rong
+ Sinh vién:
- Boc k¥ bai hoc trudce khi gidng vién 1én 16p
- Chuén bi van d¢ thao luan, trao doi voi giang vién
- Cac tai liéu tham khao, mo rong do giang vién yéu cau
3.2.8.2. Ky thuat va phwong tién day hoc:
- Bang, phén viét
- Man hinh 16n
- May tinh, may chiéu
3.2.8.3. Phuong phap td chirc day-hoc:
- Thuyét trinh, dién giang, thyc hanh
- Phét van
- Trao d6i, thao luan
- Cemina

- Véan dap
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3.3 No¢i dung bai gidng 2

3.3.1 Tén bai gidng: BAI 2: CAC THANH PHAN NGON NGU LAP TRINH C
S6 tiét Ién I6p cua GV: 05 tiét; So tiét tw lam bai ciia SV : 05 tiét

3.3.2. Phian mé dau tiép can bai;

Bét cir chuwong trinh tmg dung nao can xu 1y dit liéu ciing can c6 noi dé luu trix
tam thoi dir liéu éy. Noi ma dir liéu dugce luu trir goi 1a b nhé. Nhitng vi tri khédc nhau
trong bd nhd co thé duge xac dinh boi cac dia chi duy nhat. Nhitng ngon ngit lap trinh
trude ddy yéu cau 1ap trinh vién quan 1y mdi vi tri 6 nhé thong qua dia chi, ciing nhu
gia tri luu trong n6. Céac lap trinh vién dung nhitng dia chi nay dé truy cap hoic thay
d6i ndi dung cua cac 6 nhé. Khi ngdn ngit 1ap trinh phat trién, viéc truy cap hay thay
doi gia tri 6 nhé da dugc don gidn hod nho sy ra doi cia khai niém bién .
3.3.3. Phin kién thire, ky thuit cin ban:
3.3.3.1 Phan kién thirc ciin ban
#* Muc tiéu:

Két thiic bai hoc nay, ban c6 thé:

> Hiéu va st dung duoc bién (variables)
> Phén biét sy khac nhau gitra bién va hing (constants)
> Nim ving va sir dung cac kiéu dit liéu khac nhau trong chuong trinh C
> Hiéu va st dung céc toan tir sb hoc.
a) Bién

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

1. Bao nhiéu bd nhé s€ dugc gan

2. Mbi don vi dit liéu duoc luu trir & dau trong bd nhé.

Trude day, cac 1ap trinh vién phai viét chuong trinh theo ngdn ngit may gdm céc
mi 1 va 0. Néu mudn luu trir mot gia tri tam thoi, vi tri chinh x4c noi ma dir liéu dugc
luu trlr trong by nhd may tinh phai dugc chi dinh. Vi tri nay 1a mét con sb cu thé, goi
la dia chi b0 nho.

Céc ngdn ngit 1ap trinh hién dai cho phép chung ta st dung céc tén tugng trung
goi 1 bién (variable), chi dén mot ving bo nhé noi ma céc gid tri cu thé duge luu trit.

Kiéu dit liéu quyét dinh téng s6 bo nhd duge chi dinh. Nhitng tén dugc gén cho
bién gitp chung ta st dung lai dit liéu khi can dén.

Chung ta da quen v6i cach su dung cac ky tu dai dién trong mdt cong thirc. Vi
du, dién tich hinh chir nhat duogc tinh boi :

Dién tich = A = chiéu dai x chiéu rong=L x B

Céch tinh 13i suat don gian dugc cho nhu sau:
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Tién 1ai = I = S4 tién ban dau x Thoi gian x Ty 16/100 =P x T x R /100

Cickytwu A,L,B, L, P, T, R 1a cac bién va 1a cac ky tu viét tat dai dién cho cac
gia tri khac nhau.

Xem vi du sau day :

Tinh téng diém cho 5 sinh vién va hién thj két qua. Viéc tinh téng duoc thuc hién
theo huéng dan sau.

Hién thi gid tri tong cua 24, 56, 72, 36 va 82

Khi gia tri tong dugc hién thi, gid tri nay khong con duoc luu trong bd nhd may
tinh. Gia sir, néu ching ta muén tinh diém trung binh, thi gia tri tong d6 phai dugc tinh
mot 1an nita.

Tt hon 1a chiing ta s& luu két qua vao bo nhé may tinh, va s& 1dy lai n6 khi can
dén.

sum =24+ 56 +72+ 36+ 82

O day, sum 1a bién duoc dung dé chira tong ciia 5 s6. Khi can tinh diém trung
binh, c6 thé thuc hién nhu sau:

Avg =sum /5

Trong C, tit ca bién can phai duoc khai bao trude khi dung ching.

Chung ta hily xét vi du nhap hai sb va hién thi tong ctia chiing 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 giup chung ta tranh phai nho
dia chi ctia vi tri bd nhé. Khi doan ma dugc viét va thyc thi, h¢ diéu hanh ddm nhiém
viéc cip khong gian nhd con trong cho nhimng bién nay. Hé diéu hanh anh xa mot tén
bién dén mét vi tri xac dinh trong b nhé (6 nhé). Va dé tham chiéu t&i mot gia tri
riéng biét trong bo nhd, ching ta chi can chi ra tén cta bién. Trong vi du trén, gié tri
ctia hai bién duoc nhap tir ngudi ding va ching duge luu trit noi nao dé trong bd nhd.
Nhiing vi tri ndy c6 thé duoc truy cap thong qua céc tén bién A va B. Trong budc ké
tiép, gia tri cua hai bién duoc cong va két qua dugc luu trong bién thir 3 1a bién C.
Cudi cung, gia tri bién C duoc hién thi.

Trong khi mot vai ngdn ngir 1ap trinh cho phép hé diéu hanh x6a noi dung trong

6 nhG va cap phat bd nhé nay dé dung lai thi nhitng ngdn ngit khac nhu C yéu cau lap
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trinh vién x6a vung nh¢ khong su dung thong qua ma chuong trinh. Trong cd hai
truong hop, hé diéu hanh déu lo viéc cap phat va thu hoi 6 nhé.

H¢ diéu hanh hoat dong nhu mot giao dién gilra cdc 6 nhd va 1dp trinh vién. Lap
trinh vién khong can luu tim v& vi tri 6 nhd ma dé cho hé diéu hanh dam nhiém. Vay
viéc didu khién bo nhd (vi tri ma dit liéu thich hop luu trir) s& do hé diéu hanh dam
trach, chtr khong phai lap trinh vién.

b) Hing

Trong truong hop ta ding bién, gia tri duoc luu s& thay doi. Mot bién ton tai tir
lac khai bao dén khi thoat khoi pham vi ding né. Nhiing cau 1énh trong pham vi khéi
mi nay co thé truy cdp gia tri cua bién, va tham chi co thé thay doi gia trj ctia bién.
Trong thuc té, doi khi can st dung mdt vai khodn muc ma gia tri cia chung khong bao
gio bi thay doi.

Mot héing la mot gia tri khong bao gid bi thay ddi. Vi dy, 5 1a mot hé“mg, ma gia
tri toan hoc ludn 13 5 va khong thé bi thay ddi boi bat cir ai. Twong tw, ‘Black’ 1a mot
hang, né biéu thi cho mau den. Khi d6, 5 duoc goi 1a hing s6 (numeric constant),
‘Black’ duoc goi 1a hang chudi (string constant).
c¢) Dinh danh

Tén cua cac bién (variables), cac ham (functions), cac nhén (labels) va cac dbi
tuong khac nhau do nguodi dung dinh nghia goi 1a dinh danh. Nhitng dinh danh nay c6
thé chira mot hay nhiéu ky tu. Ky tu dau tién cia dinh danh phai 1a mot chit cai hay
mot ddu gach dudi (). Cac ky tu tiép theo c6 thé 1 cac chit cai, cac con s6 hay du
gach dudi.

Arena, s_count, marks40, va class_one la nhiing dinh danh ding. Céac vi du vé
cac dinh danh sai 1a 1sttest, oh!god, va start... end.

Cac dinh danh c6 thé c6 chiéu dai tuy ¥, nhung sé ky tu trong mot bién dugc
nhan dién bai trinh bién dich thi thay doi theo trinh bién dich. Vi dy, néu mot trinh
bién dich nhan dién 31 con s6 c6 y nghia dau tién cho mdt tén dinh danh thi cac cau
sau s& hién thi cung mot két qua:

Day 1a bién testing.... testing

Day 1a bién testing.... testing ... testing

Céc dinh danh trong C c6 phan biét chir hoa va chir thuong, cu thé, arena thi khac
ARENA.

v Céc nguyén tic cho viéc chi dit tén

Céc quy tac dat tén bién khac nhau tuy ngon ngit 1ap trinh. Tuy nhién, vai quy

uGe chuan duoc tuan theo nhu

> Tén bién phai bt dau bang mot ky tu chit cai.
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> Céc ky tu theo sau ky tu dau b?lng mot chudi cac chit cai hodc con sb va

cling c6 thé bao gdm ky tu ddc biét nhu ddu gach dudi.

> Tranh dung ky tu O tai nhitng vi tri ma c6 thé giy 1am 13n vé6i sb khong
(0) va tuong tu chir cai | (chit thudng cua chit hoa L) ¢6 thé 1am 1an véi s 1.

> Tén riéng nén tranh dit tén cho bién.

> Theo tiéu chuan C céc chit cai thuong va hoa thi xem nhu khac nhau vi
du. bién ADD, add va Add 1a khéc nhau.

> Vi¢c phan biét chit hoa va chit thuong khac nhau tuy theo ngdn ngtr 1ap

trinh. Do d6, tot nhat nén dit tén cho bién theo cach thirc chuan.

> Tén mot bién nén cod y nghia, goi td va mo ta rd kiéu dir liéu cua no. Vi
du, néu tim téng cta hai sd thi tén bién luu trix téng nén dat la sum (téng). Néu dat tén
1a s hay ab12 thi khong hay lam.

d) Tur khoa (Keywords)

Tat ca cac ngdn ngit danh mot s tir nhat dinh cho muc dich riéng. Nhitng tir nay
c6 mdt y nghia dac biét trong nglr canh cua ting ngoén ngir, va dugc xem la “tir khoa”.
Khi dat tén cho cac bién, chung ta cAn bao dam rang khong dung bat ctr tir khoa nio
1am tén bién.

Tén kiéu dit lidu tat ca dwoc coi 14 tir khoa.

Do vay, dat tén cho mot bién 13 int s& phat sinh mot 10i, nhung dét tén cho bién la
integer thi khong.

Vai ngdn ngit lap trinh yéu ciu 1ap trinh vién chi ra tén cta cac bién ciing nhu
kiéu dir liéu cta no6 trude khi dung bién d6 that sy. Budc ndy dugc goi 1a khai bao
bién. Ta s& noi rd budc nay trong phan tiép theo khi thao luan vé cac kiéu dir liéu.
Piéu quan trong cin nhé bay gio 13 budce nay gitp hé didu hanh that su cdp phat mot
khoang khong gian viing nhé cho bién trude khi bat dau sir dung no.

e) Cdc kiéu dir liéu

Céac loai dit li¢u khac nhau dugc luu trit trong bién 1a :

> S6 (Numbers)

e Cac s nguyén.

Viduy : 10 hay 178993455.

e Céc sd thyec.

Vidu: 15.22 hay 15463452.25.

e Cac s6 duong.

e Cac sO am.

> Tén.
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Vidu : John.

> Gia tri luan ly.

Vidu:Y hay N.

Khi dir liéu dugc luu trir trong céac bién c6 kiéu dit liéu khac nhau, no yéu cAu
dung lugng bd nhd s€ khac nhau.

Dung lugng bd nhé dugce chi dinh cho mdt bién tuy thudc vao kiéu dir liéu cua
no.

Dé chi dinh bd nhé cho mot don vi dit liéu, chung ta phai khai bao mot bién véi
mot kiéu dit liéu cu thé.

Khai bao mot bién c6 nghia 1a mot ving nhé nio d6 da dugc gan cho bién. Ving
bd nhé d6 sau nay s& duoc tham chiéu thong qua tén cua bién. Dung luong bd nhé
duoc cép cho bién boi hé diéu hanh phu thudc vao kiéu dir liéu duoc luu trir trong
bién. Vi vay, mot kiéu dit liéu s& mé ta loai dit liéu phu hop vé6i bién.

Dang thtrc chung cho viéc khai bao mét bién:

Kiéu dir liéu (Tén bién)

Kiéu dir liéu thuong dugc dung trong cac cong cu lap trinh ¢ thé dugc phén chia
thanh:

1Kiéu di liéu s6 - luu trir gia tri sb.

2Kiéu dit liéu ky ty — luu trit thong tin mo ta

Nhing kiéu dit lidu ndy c6 thé ¢ tén khac nhau trong cac ngdn ngit 1ap trinh
khéac nhau. Vi du, mot kiéu dit liéu sb duge goi trong C la int trong khi d6 tai Visual
Basic dugc goi la integer. Tuong tu, mdt kiéu dix liéu ky tu duogc dat tén 1a char trong
C trong khi dé trong Visual Basic né dugc dit tén 1a string. Trong bat ¢t trudng hop
nao, cac dir liéu duogc luu trir luén giéng nhau. Diém khac duy nhét 1a cac bién duoc
dung trong mot cong cu phai duoc khai bao theo tén cia kiéu dir liéu duoc hd trg boi
chinh cong cu do.

C ¢6 5 kiéu dix liéu co ban. Tat ca nhirng kiéu dit liéu khac dua vao mot trong )
nhiing kiéu nay. 5 kiéu dir liéu d6 la:

> int 12 mot s nguyén, vé co ban no biéu thi kich ¢& tu nhién cua cac sd
nguyén (integers).

> float va double duoc ding cho cac s6 c6 ddu chim dong. Kiéu float (sé
thuc) chiém 4 byte va c6 thé c¢6 téi 6 con sd phan sau dau thap phén, trong khi double
chiém 8 bytes va c6 thé ¢6 ti 10 con s phan thap phan.

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

> void duoc dung dién hinh dé khai bao mot ham khong tra vé gia tri. Didu

nay s€ dugc noi rd hon trong phan ham.
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Dung luong nhé va pham vi gia tri cia nhiing kiéu nay thay doi theo mdi loai bo

xur Iy va viéc cai dat cac trinh bién dich C khac nhau.

Luu y: Céac con s0 dau cham dong dugc dung dé biu thi cac gia tri can c6 do

chinh x4c & phan thap phan.

>  Kiéu dir liéu int

La kiéu dit liéu lwu trit dix liéu sb va 1a mot trong nhiing kiéu dit liéu co ban trong
bat clr ngdn ngit 1ap trinh ndo. N6 bao gdm mdt chudi cia mot hay nhiéu con sb.

Thi duy trong C, dé luu trit mot gia tri sé nguyén trong mot bién tén 13 ‘num’, ta
khai b4do nhu sau:

int num;

Bién num khong thé luu trir bt cir kiéu dir liéu ndo nhu “Alan” hay “abc”. Kiéu
dir lidu s6 nay cho phép cac sb nguyén trong pham vi -32768 t6i 32767 duoc luu tri.
Hé diéu hanh cap phat 16 bit (2 byte) cho mot bién da duoc khai bao kiéu int.

Vidu: 12322, 0, -232.

Néu chung ta gan gia tri 12322 cho num thi bién nay 14 bién kiéu s6 nguyén va
12322 1a hing sé nguyén.

>  Kiéu dir liéu so thue (float)

Mot bién co kiéu dix lidu sd thue duoc dung dé luu trix cac gia tri chua ph?m thap
phan. Trinh bién dich phén biét cac kiéu dir liéu float va int.

Diém khac nhau chinh ctia ching 12 kiéu dir liéu int chi bao gdm cac s6 nguyén,
trong khi kiéu dir liéu float co thé luu giir thém ca cac phén sb.

Vi duy, trong C, dé luu trir mot gia tri float trong mat bién tén goi 1a ‘num’, viéc
khai bao s€ nhu sau :

float num;

Bién di khai béo 14 kiéu dit liéu float c6 thé luu gia tri thap phan c6 d6 chinh xéac
t61 6 con s6. Bién nay duogc cp phat 32 bit (4 byte) ciia bo nhé. Vi du: 23.05, 56.5, 32.

Néu chung ta gan gia tri 23.5 cho num, thi bién num 1a bién s6 thuc va 23.5 1a
mot hang sd thuc.

>  Kiéu dir liéu double
Kiéu dit liéu double dugc dung khi gia tri duoc luu trit vuot qua gidi han vé dung
luong cua kiéu dir lidu float. Bién c6 kiéu dir liéu 1a double c6 thé luu trir nhiéu hon
khoang hai 1an s6 céc chit s6 cua kiéu float.

SO cac chir s6 chinh xac ma kiéu dit liéu float hodc double c6 thé luu trit tuy
thudc vao hé diéu hanh cu thé cua may tinh.

Céac con sb duogc luu trit trong kiéu dix liéu float hay double dugc xem nhu nhau
trong hé théng tinh toan. Tuy nhién, st dung kiéu dit liéu float tiét kiém bo nhd mot

ntra so voi ki€u dir li€u double.
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Kiéu dir liéu double cho phép do chinh xac cao hon (t6i 10 con sb). Mot bién
khai bao kiéu dit liéu double chiém 64 bit (8 byte) trong bd nhd.

Thi du trong C, dé luu trir mot gia tri double cho mot bién tén ‘num’, khai bao s&
nhu sau:

double num;

Néu ching ta gan gia tri 23.34232324 cho num, thi bién num 1a bién kiéu double
va 23.34232324 1a mot hang kiéu double.

> Kiéu dir liéu char

Kiéu dit liéu char duoc dung dé luu trit mot ky tu don.

Mot kiéu di liéu char c6 thé luu mot ky tu don duoc bao déng trong hai dau
nhay don (**). Thi du kiéu dit liéu char nhu: ‘a’, ‘m’, ‘$* <%’.

Ta c6 thé Iuu trit nhitng chir s nhu nhiing ky tu bang cach bao chiing bén trong
cap dau nhay don. Khong nén nham 1an ching voi nhiing gia tri s6. Vi duy, 17, *5° va
‘9’ s& khong dugc nham 13n v6i nhitng s6 1, 5 va 9.

Xem xét nhitng cau I¢nh cua ma C dudi day:

char gender;

gender="M";

Hang dau tién khai bao bién gender cua kiéu dir liéu char. Hang thir hai luu giit
mot gia tri khoi tao cho nd 1a ‘M. Bién gender 1a mot bién ky to va ‘M’ 1a mot héng
ky tu. Bién nay duoc cap phat 8 bit (1 byte) trong bo nhé.

>  Kiéu dir liéu void

C c6 mdt kiéu dir liéu dic biét goi la void. Kiéu dir liéu nay chi cho trinh bién
dich C biét rﬁng khong c6 dit li¢u cua bat ctr kiéu nao. Trong C, cac ham sb thuong tra
vé dit liéu thudc mot kiéu nao d6. Tuy nhién, khi mot ham khong co gi dé tra vé, kiéu
d liéu void dugc st dung dé chi ra diéu nay.

v Nhirng kiéu dit liéu co ban va din xuit

Bén kiéu dix liéu (char, int, float va double) ma chiing ta da thao ludn & trén dugc
str dung cho viéc trinh bay dit liéu thyc sy trong bo nhd ctia may tinh. Nhiing kiéu dir
liéu nay c6 thé duoc sira doi sao cho phu hop véi nhiing tinh hudng khac nhau mot
cach chinh xac. Két qua, chung ta c¢6 duoc cac kiéu dir liéu dan xuit tir nhitng kiéu co
ban nay.

Mot bd tir (modifier) duge st dung dé thay ddi kiéu di liéu co ban nham phu hop
vO1 cac tinh huéng da dang. Ngoai trir kiéu void, tat ca cac kiéu dit liéu khac co thé
cho phép nhitng bd tir ding trude ching. B6 tir duge sir dung véi C 1a signed,
unsigned, long va short. T4t ca ching c6 thé dugc ap dung cho dir lidu kiéu ky tu va
kiéu s6 nguyén. Bo tir long ciing co thé duoc ap dung cho double.

Mot vai b tir nhu :
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1. unsigned

2. long

3. short

Dé khai bao mot bién kiéu din xut, chung ta can dit trude khai bao bién thong
thudng mot trong nhirng tir khoa cua bd tir. Mot giai thich chi tiét vé cac bo tir ndy va
cach thtrc sir dung ching dugc trinh bay bén dudi.

> Cic Kiéu ¢6 dau (signed) va khong diu(unsigned)

Khi khai bao mét sb nguyén, mac dinh do 1a mdt ) nguyén co d4u. Tinh quan
trong nhat cua viéc ding signed 1a dé bo sung cho kiéu dir liéu char, vi char 1a kiéu
khong dau theo mic dinh.

Kiéu unsigned chi rd ring mot bién chi co thé cé gia tri dwong. B tir ndy c6 thé
duoc su dung voi kiéu dix liéu int va kiéu dit liéu float. Kiéu unsigned co thé ap dung
cho kiéu dit liéu float trong vai truong hop nhung diéu nay giam bét tinh kha chuyén
(portability) cua ma 1€nh.

Véi viéc thém tir unsigned vao trude kiéu dir lidu int, mién gia tri cho nhimng sb
duong co thé duoc ting 1én gap doi.

Ta xem nhitng cau 1énh ciia md C cung cdp & bén dudi, nd khai bao mot bién
theo kiéu unsigned int va khoi tao bién nay c6 gia tri 23123.

unsigned int varNum;

varNum = 23123;

Chu ¥ rang khong gian cdp phat cho kiéu bién nay van giit nguyén. Nghia 13, bién
varNum dugc cip phat 2 byte nhu khi n6 dung kiéu int. Tuy nhién, nhiing gia tri ma
mot kiéu unsgned int hd trg s& nam trong khoang tir 0 dén 65535, thay vi la -32768
toi 32767 ma kiéu int hd tro. Theo mic dinh, int 1a mot kiéu dit liéu c6 dau.

>  Céc kiéu long va short

Chung dugc str dung khi mot s nguyén c6 chiéu dai ngan hon hodc dai hon
chiéu dai binh thuong. Mot bo tir short duge 4p dung cho kiéu dit liéu khi chiéu dai
yéu ciu ngan hon chiéu dai sd nguyén binh thudng va mét b tir long dugc dung khi
chiéu dai yéu cau dai hon chiéu dai s6 nguyén binh thudng.

B6 tir short duoc sir dung voi kiéu dit liéu int. N6 stra ddi kiéu dir liéu int theo
hudng chiém it vi tri bd nhd hon. Boi véy, trong khi mot bién kiéu int chiém giir 16 bit
(2 byte) thi mot bién kiéu short int (hodc chi 1a short), chiém gitr 8 bit (1 byte) va cho
phép nhitng s6 c6 trong pham vi tir -128 toi 127.

B tir long duogc sir dung twong tmg mdt mién gia tri rong hon. N6 ¢ thé duoc
str dung véi int ciling nhu véi kiéu dir liéu double. Khi dugc sir dung véi kiéu dit liéu

int, bién chip nhan nhimg gia tri s6 trong khoang tir -2,147,483.648 dén
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2,147,483,647 va chiém giir 32 bit ( 4 byte). Tuong tu, kiéu long double ctia mot bién
chiém giit 128 bit (16 byte).

Mot bién long int duoc khai bao nhu sau:

long int wvarNum;

N6 ciing ¢6 thé dugc khai bao don gian nhu long varNum. Mot sb long integer
c6 thé dugc khai bao nhu long int hay chi 14 long. Twong tu, ta c6 short int hay short.

Bang dué6i ddy trinh bay pham vi gia tri cho cac kiéu dit liéu khac nhau va s bit

n6 chiém giir dya theo tidu chuan ANSI.

Kiéu Dung lwong xdp «xi Pham vi
(don vi la bit)

char 8 -128 t61 127

unsigned 8 0 téi 255

signed 8 -128 toi 127
char

Int 16 -32,768 t61 32,767

unsigned 16 0 té1 65,535
int

signed int 16 Giong nhu kiéu int

short int 16 -128 t6i 127

unsigned 16 0 t&1 65, 535
short int

signed 16 Giong nhu kiéu short int
short int

long int 32 -

2,147,483,648 t61 2,147,483,647

signed 32 Giong nhu kiéu long int
long int

unsigned 32 0 151 4,294,967,295
long int

Float 32 6 con sb thap phan
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double 64 10 con s6 thap phan

long 128 10 con sb thap phan
double

Table 2.1: Cac kiéu dir liéu va pham vi
Thi duy sau trinh bay cach khai bao nhiing kiéu dit liéu trén.
Vidu 2:
main ()
{
char abc; /*abc of type character */
int xyz; /*xyz of type integer */
float length; /*length of type float */
double area; /* area of type double */
long liteyrs; /*liteyrs of type long int */

short arm; /*arm of type short integer*/

Chuing ta xem lai vi du cong hai s6 va hién thi tong & chuong trudc. M gia nhu
sau :
Vidu 3:

BEGIN
INPUT A, B
C=A+B
DISPLAY C
END

Trong vi du ndy, cac gia tri cho hai bién A va B dugc nhap. Céac gia tri dugc cong
va tong duogc luu cho bién C bang cach ding ciu 1énh C = A + B. Trong cdu 1énh nay,
A va B 1a nhitng bién va ky hiéu + goi 13 toan tir. Chiing ta s& ndi vé toan tir s6 hoc
ctia C ¢ phan sau day. Tuy nhién, c6 nhiing loai toan tir khac trong C s& duoc ban téi ¢
phan ké tiép.

/) Cdc todn tir s6 hoc
Nhitng toan tir sé hoc duoc st dung dé thuc hién nhitng thao tac mang tinh sé hoc.
Chiing dugc chia thanh hai 16p : Toan tir s6 hoc mot ngdi (unary) va toan tir sd hoc

hai ngdi (binary).
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Bang 2.2 liét ké nhitng toan tir s6 hoc va chirc ning ciia chiing.

Cac toan tir mot Chire Ciac toan tir Chire
ngoi nang hai ngoi nang
- Lay d6i s6 + Cong
++ Tang mot - Tru
gia tri
-- Giam mot * Nhan
gia tri
% Lay phan
du
/ Chia
A Lay sd
mu

Béng 2.2: Cac toan tir s6 hoc va chirc ning

> Cac toan tir hai ngoi

Trong C, cac toan tir hai ngdi co chirc ning gidng nhu trong cac ngdn ngir khac.
Nhitng toan tir nhu +, -, * va / ¢6 thé dugc ap dung cho hau hét kiéu dir liéu c6 sin
trong C. Khi toan tir / duoc ap dung cho mot sé nguyén hoic ky tu, bat ky phan du
nao s& dugc cit bo. Vi du, 5/2 s& bang 2 trong phép chia s6 nguyén. Toan tir % s& cho
ra két qua 1a s6 du ctia phép chia s6 nguyén. Vi du: 5%2 s& c¢6 két qua 1a 1. Tuy nhién,
% khong thé dugc st dung véi nhing kiéu c6 ddu chdm dong.

Chung ta hdy xem xét mot vi dy ciia toan tir s6 mi.

92

O day 9 1a co sd va 2 13 s6 mil.

S6 bén trai cua ‘A’ 1a co s va s6 bén phai “*’ 13 s6 mil.

Két qua ctia 9°2 14 9%9 = 81,

Thém vi du khac:

573

Co nghia la:

5*¥5%*5

Dodo6: 503=5*5*5=125.
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Ghi chi: Nhitng ngon ngit 1ap trinh nhu Basic, hd trg toan tir mil. Tuy nhién,
ANSI C khong hd tro ky hiéu » cho phép tinh liy thira. Ta c6 thé dung cach khac tinh
lily thura trong C 1a dung ham pow() da dugc dinh nghia trong math.h. Cu phap cua n6

thé hién qua vi dy sau:

#include<math.h>
volid main (void)

{

/* the following function will calculate x to the
power y. */

z = pow(x, V)

Vi du sau trinh bay tat ca toan tir hai ngdi duoc dung trong C. Chu ¥ rang ta chua
n6i vé& ham printf() va getchar(). Chung ta s& ban trong nhitng phén sau.
Vidu 4:

#include<stdio.h>

main ()
{

int x,y;

x = 5;

y = 2;
printf ("The integers are : %d & %d\n", x, Vy);
printf ("The addition gives : %d\n", x + vy);
printf ("The subtraction gives : %d\n", x - y);

printf ("The multiplication gives : %d\n", x * y);

printf ("The division gives : %d\n", x / vy);
printf ("The modulus gives : %d\n", x % V)
getchar () ;

}
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Két qua 1a:

The integers are : 5 & 2
The addition gives 7
The subtraction gives : 3
The multiplication gives : 10
The division gives : 2
The modulus gives 1
> Cac toan tir mot ngoi (unary)

Cac toan tr mot ngoi 1a toan tr trr mot ngdi °-°, toan tr tdng ‘“++’ va todn tu
giam ‘--°

Toan tir trir mot ngoi

Ky hiéu gidng nhu phép trir hai ngoi. Lay d6i sd dé chi ra hay thay do6i dau dai sb

cua mot gia tri.

Vi du:
a=-75;
b=-a;

Két qua cua viéc gan trén 13 a dugc gan gia tri -75 va b dugc gan cho gia tri 75 (-
(- 75)). Dau trir duoc sir dung nhu thé goi 13 toan tir mot ngdi vi nd chi c6 mot toan

hang.

No6i mdt cach chinh xac, khong c6 toan tir mgt ngdi + trong C. Vi vay, mét 1énh
gan nhu.
invld pls = +50;
khi ma invid pls 13 mot bién sd nguyén 1a khong hop 1é trong chuan cia C. Tuy
nhién, nhiéu trinh bién dich khong phan dbi cach dung nhu vay.
Céc toan tir Tang va Giam
C bao chira hai toan tir hitu ich ma ta khong tim thy duoc trong nhitng ngdén ngir
may tinh khac. Ching la ++ va --. Todn tor ++ thém vao todn hang ciia né mot don vi,
trong khi todn tir -- gidm di todn hang ciia né6 mgt don vi.
Cu thé:
X = x+1;
c6 thé duoc viét 1a:
X++;
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va:

c6 thé duge viét 1a:
X==;

Ca hai toan tir nay c6 thé dung trude hodc sau toan hang, chang han:
X =x + 1;

c6 thé duoc viét lai 1
x++ hay ++x;

Va cling tuong tu cho toan tir --.

Su khac nhau gitra viéc xtr 1y trudc hay sau trong toan tir mot ngdi that su cé ich
khi né dugc dung trong mdt biéu thirc. Khi toan tur ding trude toan hang, C thyc hién
viéc tang hodc giam gia tri trudc khi str dung gid tri ctia toan hang. Pay 1a tién xu ly
(pre-fixing). Néu toan tir di sau toan hang, thi gia tri cia todn hang dugc str dung tru-
oc khi tdng hodc gidm gia tri ciia n6. Pay 1a hau xir 1y (post-fixing). Xem xét vi du sau;

a=10;
b = 5;
c =a * bt+t+;

Trong biéu thire trén, gia tri hién thoi cua b dugce stir dung cho tinh todn va sau do
gia tri cia b s€ tang sau. Tuc 13, ¢ dugc gan 50 va sau d6 gia tri cua b dugc ting lén
thanh 6.

Tuy nhién, néu biéu thuc trén la:

cC = a * ++b;

thi gia tri cia c s€ 1a 60, va b s€ 1a 6 bdi vi b dugce tang 1 trudce khi thuc hién phép
nhan vdi a, sau do gia tr1 dugc gan vao c.

Trong truong hop ma tac dong cua vi¢c tang hay giam la riéng 1€ thi todn tur co
thé dirng trudc hodc sau toan hang déu duoc.

Hau hét trinh bién dich C sinh ma rit nhanh va hiéu qua d6i voi viée ting va
giam gia tri. M3 nay sé& tot hon so v6i khi ta ding toan tir gan. Vi vy, cac toan tir ting

va gidm nén dugc dung bat ctir khi nao co thé.
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3.3.4. Quy trinh k¥ thuit trong bai hgc ctiia GV va SV:

* Quy trinh thi pham cua GV

- Budc 1: Chuan bi bai giang, tai liéu va diéu kién trang thiét bi giang day

- Budce 2: Chuén bi bai tap mau va dua ra ndi dung thuc hanh

- Budce 3: Phd bién cac quy trinh, cac budc thuc hién

- Budc 4: Huéng dan noi dung bai hoc, Huéng dan thi pham mau

- Budce 5: Quan 1y 16p hoc

- Buéc 6: Giai dap, tu van, danh gia, nhan xét

- Bu6e 7: Chdm diém va ndp céac bai danh gia cho b mon

* Quy trinh thuc hién bai cia SV

- Budc 1: SV chuan bi tai liéu, vo, bat, gidy nhap, tai liéu tra ciru

- Budc 2: Doc tai liéu Lap trinh can ban C phén khai bao tir khoa, bién, h?mg,
kiéu dit liéu.

- Budc 3: Sinh vién trinh bay bai thyc hanh, thao luan va nhan xét gop y.
3.3.5. CAc miu hinh sin phim cho SV tham khio:

- SV xem video

3.3.6. Phin tw thue hanh thao tic thudng xuyén ciia SV trong bai hoc:

o Thong thuong, khi chuong trinh Gmg dung can xir Iy dir liéu, né can cod
noi nao dé dé luu trix tam thoi dit lidu nay. Noi ma dit 1iéu dugc luu trir goi 1a b nhd.

o Cac ngdn ngit 1ap trinh hién dai ngay nay cho phép ching ta sir dung céc
tén tuong trung goi 1a bién (variable), dung dé chi dén mot ving trong bo nhé noi ma
cac gid tri cy thé duoc luu tri.

o Khong c6 gi6i han vé s vi tri bd nhd ma mot chuong trinh c6 thé ding.

o Mot hang (constant) 1a mot gia tri khong bao gio bi thay doi.

o Tén cua cac bién (variable), cac ham (function), cac nhan (label) va céc
dbi twong khac nhau do nguoi dung dinh nghia goi 1a dinh danh.

o T4t ca ngdn ngir danh mot sd tir nhét dinh cho myc dich riéng. Nhiing tir
nay duoc goi la 1a “tir khéa” (keywords).

o Céc kiéu dit liéu chinh cua C 1 character, integer, float, double va void.

o Mot b tir duoc sir dung dé thay doi kiéu dir liéu co ban sao cho phu hop
v6i nhiéu tinh hudng da dang. Céc bo tir dugc sir dung trong C 1a signed, unsigned,

long va short.
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o C hd tro hai loai toan tr sé hoc: mot ngoi va hai ngoi.

o Toén tir tang ‘“++’ va todn tr giam ‘--° 1a nhitng toan tor mot ngdi. No chi
hoat dong trén bién kiéu sd.

o Toén tir hai ngoi sb hoc 1a +, -, *, /, %, n6 chi tac dong 1én nhiing hf?mg
s6, bién hay biéu thirc.

o Toé4n tir phan du ‘%’ chi 4p dung trén cac sb nguyén va cho két qua 1a
phan du ctia phép chia s6 nguyén.
3.3.7. San pham thyc hanh:

+ Cac vi du demo.
3.3.8. Piéu kién dé GV- SV thuec hi¢n bai hoc thye hanh;
3.3.8.1. Piéu kién chuin bi truéc bai hoc
+ Gidng vién:

- Pé cuong chi tiét bai giang

- Thiét ké bai giang

- Hoc li¢u tham khao, m& rong

+ Sinh vién:

- Boc k¥ bai hoc trudce khi gidng vién 1én 16p

- Chuén bi van d¢ thao luan, trao doi voi giang vién

- Cac tai liéu tham khao, mo rong do giang vién yéu cau
3.3.8.2. Ky thuat va phwong tién day hoc:

- Bang, phén viét

- Man hinh 16n

- May tinh, may chiéu
3.3.8.3. Phuong phap t6 chirc day-hoc:

- Thuyét trinh, dién giang, thyc hanh

- Phét van

- Trao d6i, thao luan

- Cemina

- Véan dap
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3.4 Noi dung bai giang 3
3.4.1 Tén bai giang: BAI 3: NHAP XUAT TRONG NGON NGU LAP TRINH C

S6 tiét 1én I6p cua GV: 05 tiét; So tiét tw lam bai cia SV : 05 tiét
3.4.2. Phin mé dau tiép cin bai;

Trong bat ky ngdn ngir 1ap trinh ndo, viéc nhap gia tri cho cac bién va in ching
ra sau khi xir Iy ¢6 thé dugc 1am theo hai cach:

1. Thong qua phuong tién nhap/xuat chuan (I1/ O).
2. Thong qua nhirng tap tin.

Trong phan nay ta s& ndi vé chirc ning nhap va xuat co ban. Nhap va xuat (I/0)
luon 1a cac thanh phan quan trong ctia bat ky chwong trinh nao. Dé tao tinh hitu ich,
chuong trinh cta ban can c6 kha nang nhap dit liéu vao va hién thi lai nhitng két qua
cua no.

Trong C, thu vién chuén cung cép nhiing thu tuc cho viéc nhap va xuét. Thu
vién chudn c6 nhitng ham quan 1y cac thao tac nhap/xuat ciing nhu céac thao tac trén ky
tur va chudi. Trong bai hoc nay, tat ca nhiing ham nhép dung dé doc dix liéu vao tir thiét
bi nhap chuin va tit ca nhiing ham Xuét dung dé viét két qua ra thiét bi xuét chuén.
Thiét bi nhap chuan thong thuong 13 ban phim. Thiét bi xuat chuan thong thuong la
man hinh (console). Nhap va xuét ra c6 thé dugc dinh huéng dén tap tin hay tir tap tin
thay vi thiét bi chun. Nhiitng tap tin c6 thé duoc luu trén dia hay trén bét ctr thiét bi
luu trit nao khac. Di liéu dau ra ciing ¢ thé dugc giri dén may in.

3.4.3. Phin kién thire, ky thuit cin ban:
3.4.3.1 Phan kién thirc ciin ban
+ Phin kién thiic
Muc tiéu:
Két thiic bai hoc nay, ban c6 thé:
> Hiéu cac ham nhap xuit c¢6 dinh dang scanf() va printf()
> Str dung cac ham nhap xuat ky tu getchar() va putchar()
a. Tép tin tiéu dé <studio.h>
Trong cac vi du trudc, ta dd timg viét dong ma sau:
#include <stdio.h>

Pay 14 1énh tién xtr 1y (preprocessor command). Trong C chuan, ky hiéu #

nén dit tai cot dau tién. stdio.h 13 mot tap tin va dugc goi la tap tin tiéu dé (header).

N6 chtra cdc macro cho nhiéu ham nhap va xuat duoc dung trong C. Ham printf{),
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scanf(), putchar() va getchar() duoc thiét ké theo cach goi cac macro trong tip tin
stdio.h d¢é thyc thi cac cong viéc tuong ung.
b. Nhép va xuit trong C
Thu vién chuan trong C cung cip hai ham dé thuc hién cac yéu cau nhap va xuat co
dinh dang. Chung la:

printf() — Ham xuét ¢ dinh dang.

scanf() — Ham nhép c6 dinh dang.

Nhitng ham nay goi 1a nhitng ham dugc dinh dang vi chiing c6 thé doc va in dir
li¢u ra theo cac dinh dang khac nhau dugc diéu khién boi nguoi dung. B dinh dang
qui dinh dang thirc ma theo dé gia tri cta bién s& dugc nhép vao va in ra.

i. printf()
Chung ta dd quen thudc véi ham nay qua cac phan truge. O ddy, ching ta s& xem
chung chi tiét hon. Ham printf) duoc dung dé hién thi di liéu trén thiét bi xuat chudn
— console (man hinh). Dang mau chung ctia ham nay nhu sau:

printf (“control string”, argument list);
Danh sach tham sb (argument list) bao gdm cac hang, bién, biéu thirc hay ham va duoc
phan cach boi dau phéy. Can phai c6 mét 1énh dinh dang nam trong chudi diéu khién
(control string) cho mdi tham s6 trong danh sach. Nhiing 1énh dinh dang phai tuong
mg v6i danh sach cac tham sé vé sé luong, kiéu dir liéu va tht tu. Chudi diéu khién
phai luén duoc dit bén trong cip ddu nhay kép*”, ddy 1a dau phan cach (delimiters).
Chudi diéu khién chtra mot hay nhiéu hon ba thanh phan dudi day :
= Ky tw vin ban (Text characters) — Bao gdm cac ky tu co thé in ra dugc va s&
dugc in giéng nhu ta nhin thiy. Cac khoang trang thuong dugc dung trong viéc phan
chia cac truong (field) duoc xuét ra.
= Lénh dinh dang - Dinh nghia cach thirc cac muyc dit liéu trong danh sach tham sé
s& duoc hién thi. Mot 1énh dinh dang bat dau véi mot ky hi¢u % va theo sau 12 mot ma
dinh dang tuong ung cho muc dit liéu. Dau % dugc dung trong ham printf{) dé chi ra
cac dac ta chuyén ddi. Céc 1énh dinh dang va cac muc dir li¢u twong thich nhau theo
tht tu va kiéu tir trai sang phai. Mot ma dinh dang thi can thiét cho moi muc dit liéu
can in ra.
= Cic ky tw khong in dwoc — Bao gom phim tab, ddu khoang tring va ddu xudng
dong.

Mbi 1énh dinh dang gém mot hay nhiéu ma dinh dang. Mot ma dinh dang bao
gdm ky hiéu % va mot bo dinh kiéu. Bang 6.1 liét ké cic md dinh dang khac nhau

dugc hd tro bai cau 1énh printf():
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Dinh dang printf() | scanf()

Ky tu don (Single Character) %c %c

Chudi (String) %s %s

S6 nguyén co dau (Signed decimal integer) %d %d

S thap phan c6 dau cham dong (Floating point) %ot %;f hodc
%oe

S thap phan c6 dau chdm dong - Biéu dién phan thap phan | %lf %If

S6 thap phan c6 dau cham dong - Biéu dién dang s6 mil %oe %;f hodc
%oe

S thap phan c6 dau cham dong (%f hodc %e, con s6 nao it | %g

hon)

S6 nguyén khong dau (Unsigned decimal integer) %u %u

S thap luc phan khong dau (Dung “ABCDEF”) %X %X

(Unsigned hexadecimal integer)

S6 bat phan khong dau (Unsigned octal integer) %0 %0

Bang 6.1: Ma dinh dang trong printf ()

Trong bang trén, ¢, d, f, I, e, g, u, s, 0 va x 1a bg dinh kiéu.

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

Ma dinh | Quy wéc in 4n

dang

%d Céc con so trong s6 nguyén.

%f Phan s6 nguyén cta so s& dugc in nguyén dang. Phan thap phan
s& chira 6 con s6. Néu phan thap phan cua con sé it hon 6 sd, no
s& dugc thém cac s6 khong (0) bén phai hay goi 1a 1am tron phia
bén phai.

%e Mot con s6 bén trai diu chdm thap phan va 6 con s bén phai
giong nhu %f.

Bang 6.2: Quy wéc in

Bdi vi cac ky hiéu %,\ va ““ dugc dung dic biét trong chudi diéu khién, néu ching ta

can in cac ky hiéu ndy 1én man hinh, chiing phai dwgc dung nhu trong Bang 6.3:

\ Inky tw \
Ve Inky tu ©
%% In ky tuw %

Bang 6.3: Cac ky tuw diic biét trong chudi diéu khién
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Bang dudi day dua ra vai vi du st dung chudi diéu khién va ma dinh dang khac nhau.

Giai
x. | NOi dung ma i
Chuoi x. x Danh thich 2 R
P . N chuoi diéu i Hién thi trén
So Cau Iénh dicu .z sach danh
" khién chira . i man hinh
khién tham so sach
dung £
tham so
1. | printf(“%d”, %d Chi chtra 1énh | 300 Hing s6 | 300
300); dinh dang
2. | printf(“%d”, %d Chi chua I¢nh | 10 +5 Biéu thic | 15
10+5); dinh dang
3. | printf(“Good Good |Chi la cac ky | Khong | Khong cé | Good
Morning Mr. | Morni | ty van ban c6 (Nil) Morning Mr.
Lee.”); ng Mr. Lee.
Lee.
4. |int count=100; | %d Chi chtra Iénh | Count Bién 100
printf(“%d”, dinh dang
count);
5. | printf(*“\nhello”); | \nhello | Chi la cic ky | Khong | Khong cé | Hello
tu van ban va | co (Trén dong
ky tu khong in moi)
duoc.
6. | #define str “Good | %s Chi chtra Iénh | Str Hang Good Apple
Apple” dinh dang chudi
printf(“%s”, str);
7o |, %d %d | Chi chtra lénh | count, | Haibién |0, 100
int dinh dang va|stud nu
count,stud num; trinh tu thoatra | m

count = 0;

stud num = 100;
printf(“%d
%d\n”,
stud_num);

count,

Bang : Chudi diéu khién va ma dinh dang
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Vidul.l:

Pay 1a mot chuong trinh don gian dung minh hoa cho mét chudi c6 thé duoc in
theo 1énh dinh dang. Chuong trinh nay ciing hién thi mot ky tu don, s6 nguyén va sd
thuc (a single character, integer, va float).

#include <stdio.h>
void main ()
{
int a = 10;
float b = 24.67892345;

char ch = ‘A’;

printf (“M\nInteger data = %d”, a);
printf (“M\nFloat Data = %f”, b);
printf (“\nCharacter = %c”, ch);
printf (“\\nThis prints the string”);
(

printf (“%s”, ”“\nThis also prints a string”);

Két qua chuong trinh nhu sau:
Integer data = 10
Float Data = 24.678923
Character = A

This prints the string

This also prints a string

> Bo tir (Modifier) cho céc Iénh dinh dang trong printf()
Cac I¢nh dinh dang co thé c6 bd tur (modifier), dé thay ddi cac dic ta chuyén
ddi gbe. Sau day 1a cac bod tir duoc chap nhan trong cdu 1énh printf{). Néu c6 nhiéu bo

tor dugce dung thi chung tuén theo trinh tu sau :
BO tir ‘-

Dir li€u s€ dugc canh trai bén trong khong gian danh cho n6, chung sé dugc in
bat dau tir vi tri ngoai cting bén trai.
B tir xdc dinh d¢ rong

Chung c6 thé duoc dung véi kiéu: float, double hay char array (chudi-string).
Bé tir xac dinh do rong 1la mot sb nguyén xac dinh do rong nhd nhét cta truong di
ligu. Cac dir li€u c6 do rong nhd hon s€ cho két qua canh phai trong truong dir licu.

Céc dir lidu c6 kich thudc 16n hon s& dugc in bang cach ding thém nhiing vi tri cho du
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yéu cau.Vi du, %1 0f 1a I¢nh dinh dang cho cac muc dir li¢u kiéu sb thuc véi do rong
truong dit lidu thap nhét 1a 10.
B6 tir xac dinh d¢ chinh xac

Chung c6 thé duoc dung véi kiéu float, double hay mdng ky tw (char array,
string). Bé tr xac dinh do rong chinh xac dugc viét dudi dang .m v6i m 1a mdt sb
nguyén. Néu sir dung véi kiéu float va double, chudi s chi ra sb con s 16i da c6 thé
dugc in ra phia bén phai ddu cham thap phan.

Néu phan phén sb cua cac muc dit liéu kiéu float hay double vuot qua do rong
con sb chi trong bo tir, thi s6 d6 s& duge 1am tron. Néu chiéu dai chudi vuot qua chiéu
dai chi dinh thi chudi s& duoc cit bé phin dw ra & phia cudi. Mot vai s6 khong (0) s&
duge thém vao néu sd con s6 thuc su trong mot muc dir li€u it hon dugc chi dinh trong
bo tu. Tuong tu, cac khoang tréng s& dugc thém vao cho chudi ky tu. Vi du, %10.3f 1a
1énh dinh dang cho muc dir liéu kiéu float, voi d6 rong t6i thiéu cho truong dit licu la
10 va 3 vi tri sau phan thap phan.

Bo tir ‘0’

Theo mic dinh, viéc thém vao mot trudng duoc thuc hién véi cac khoang trang. Néu
ngudi dung mudn thém vao trudng véi sé khong (0), bd tir ndy phai duoc dung.

Bo tir ‘I’

B tir nay co thé dugce dung dé hién thi s6 nguyén nhu: long int hay mot tham sé kiéu
double. Ma dinh dang tuong ting cho n6 la %ld.

Bo tir ‘b’

B tir ndy dugc dung dé hién thi kiéu short integer. Ma dinh dang twong mg cho no 1a
%hd.

Bo tir ¢*°

B6 tir nay dugce dung khi nguoi dung khong mudn chi trude do rong cua truong ma
mudn chuong trinh xac dinh n6. Nhung khi di v6i bo tir nay, mot tham sé duoc yéu
cau phai chi ra do rong trudng cu thé.

Chung ta hay xem nhing b6 tir ndy hoat dong thé nao. Pau tién, chiing ta xem xét tac

dong cua n6 do6i voi nhiing dir li¢u kiéu s6 nguyén.

Vidu 1.2:

/* Chuong trinh nay trinh bay céch dung bd tu trong
printf () */

#include <stdio.h>

vold main ()

{

printf (“"The number 555 in various forms:\n”);
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printf (“Without any modifier: \n”);
printf (“[%d]\n”, 555);
printf (“With - modifier:\n”)
printf (M [%-d]\n”, 555);
printf (“With digit string 10 as modifier:\n”
printf (M [%$10d]\n”, 555);

(“With 0 as modifier: \n”);

(

(

(

(

printf (“[%$0d]\n”, 555);

printf

printf ("With 0 and digit string 10 as modifiers:\n”);
printf (M [%010d]\n”, 555);
printf (“With -, 0 and digit string 10 as

modifiers:\n”);
printf (“[%$-010d]\n”, 555);
}
Két qua nhu dudi day:
The number 555 in various forms:

Without any modifier:

[555]

With - modifier:

[555]

With digit string 10 as modifier:

[ 555]

With 0 as modifier:

[555]

With 0 and digit string 10 as modifiers:
[0000000555]

With -, 0 and digit string 10 as modifiers:
[555 ]

Chung ta da dung ky hiéu ‘[¢ va ‘]> dé chi ra noi truong bat ddu va noi két thuc.
Khi chung ta dung %d ma khong ¢ bd tir, chiing ta thay rang n6 ding cho mét trudong
c6 ciing d6 rong véi s6 nguyén. Khi ding %10d chiing ta thdy rang né dung 10 khoang
trang cho truong va sé dugc canh 1& phai theo mic dinh. Néu ta dung bo tir —, s6 s&
dugc canh trai trong truong d6. Néu dung bd tir 0, chiing ta thdy rang s6 s& thém vao 0
thay vi la khoang tring.

Bay gio chiing ta hdy xem bd tir dung véi sé thuc.
Vidu 1.3:
/* Chuong trinh nay trinh bay céach dung bd tu trong
printf () */
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#include <stdio.h>
volid main ()

{

\

printf (“"The number 555.55 in various forms:\n”);

(
printf (“In float form without modifiers:\n”);
printf (M [%$f]\n”, 555.55);

printf (YIn exponential form without any
modifier:\n”);

printf (“[%e]l\n”, 555.55);
printf (“In float form with - modifier:\n”);

printf (“[%$-f]1\n”, 555.55);

printf (“[$010.3e]\n”, 555.55);

A)Y

printf (“In exponential form with -, 07);

A\

printf and digit string 10.3 as modifiers:\n”);

(
(
(
printf (“In float form with digit string 10.3 as
modifier\n”) ;
printf (M [%$10.3f]\n”, 555.55);
printf (“In float form with 0 as modifier:\n”);
printf (M [%$0f]1\n”, 555.55);
printf (“In float form with 0 and digit string 10.3");
printf (“as modifiers:\n”);
printf (“[%$010.3£f]\n”, 555.55);
printf (“In float form with -, 0 7);
printf (“and digit string 10.3 as modifiers:\n”);
printf (“[%$-010.3f]\n”, 555.55);
printf (“In exponential form with 07);
printf (Y and digit string 10.3 as modifiers:\n”);
(
(
(
(

printf (“[%$-010.3e]l\n\n”, 555.55);
}
Két qua nhu sau:
The number 555.55 in various forms:
In float form without modifiers:
[555.550000]
In exponential form without any modifier:
[5.555500e+02]
In float form with - modifier:
[555.550000]
In float form with digit string 10.3 as modifier
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[ 555.550]

In float form with 0 as modifier:

[555.550000]

In float form with 0 and digit string 10.3 as modifiers:
[000555.550]

In float form with -, 0 and digit string 10.3 as
modifiers:

[555.550 ]

In exponential form with 0 and digit string 10.3 as
modifiers:

[05.555e+02]

In exponential form with -,0 and digit string 10.3 as
modifiers:

[5.555e+02]

Theo mic dinh cho %f, chung ta c6 thé thay rang c6 6 con sd cho phan thap
phan va mic dinh cho %e 13 mot con s6 tai phan nguyén va 6 con s6 phan bén phai diu
cham thap phan. Chii y cach thé hién 2 s6 cudi cliing trong vi du trén, s6 cac con sd bén
phai diu chim thap phan 14 3, dan dén két qua khong dwoc 1am tron.

Bay gio, chung ta hiy xem bd tir ding vi chudi s6. Cha ¥ cach md rong trudong
dé chira toan bo chudi. Hon nita, cha y cach dac ta do chinh xéc .4 trong viéc gidi han
sb ky tu dugc in.

Vidu 1.4:

/* Chuong trinh trinh bay cdch dung bd tu véi chudix/
#include <stdio.h>

volid main ()

{

printf (“A string in various forms:\n”);

A

printf (“Without any format command:\n”);

(
(
printf (“Good day Mr. Lee. \n”);

printf (“With format command but without any
modifier:\n”);

printf (M [%s]\n”, ”Good day Mr. Lee.”);

N

printf (“With digit string 4 as modifier:\n”);

printf (M [%4s]\n”, ”Good day Mr. Lee.”);

printf (M [%$19s]\n”, ”Good day Mr. Lee.”);

\’

‘With digit string 23 as modifier: \n”);

"
(
(
printf (“With digit string 19 as modifier: \n”);
(
printf (
("

printf (M [%23s]\n”, ”“Good day Mr. Lee.”);

56



printf (“With digit string 25.4 as modifier: \n”);
printf (M [%25.4s]\n”, ”“Good day Mr.Lee.”);
printf (“With - and digit string 25.4

modifiers:\n”);
printf (M [%$-25.4s]\n”, ”Good day Mr.shroff.”);

}

Két qua nhu sau:

A string in various forms:

Without any format command:

Good day Mr. Lee.

With format command but without any modifier:

[Good day Mr. Lee.]

With digit string 4 as modifier:

[Good day Mr. Lee.]

With digit string 19 as modifier:

[ Good day Mr. Lee.]

With digit string 23 as modifier:

[ Good day Mr. Lee.]

With digit string 25.4 as modifier:

[ Good]

With - and digit string 25.4 as modifiers:

[Good ]

as

Nhitng ky tu ta nhap tai ban phim khong dugc luu ¢ dang cac ky ty. That sy

chung luu theo dang cac s6 dudi dang ma ASCII (B§ mé chuian My cho viée trao doi

thong tin - American Standard Code for Information Interchange). Cac gia tri cia

mot bién duge thong dich dudi dang ky tu hay mot sb tuy vao kiéu cua bién d6. Vi du

sau mo ta diéu nay:
Vidu 1.5:
#include <stdio.h>
volid main ()
{
int a = 80;
char b= ‘C’;
printf ("\\nThis is the number stored in ‘a’ %d”,a);
printf ("\\nThis is a character interpreted from
sc”,a);
printf ("M\nThis 1is also a character stored in

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

number! sdY, Db);
}
Két qua nhu dudi day:

This is the number 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 number!67

Két qua nay mo ta viéc dung cic dac ta dinh dang va viéc thong dich cia ma
ASCIL Mic du cac bién a va b d3 dugc khai bao 1a cac bién kiéu int va char, nhung
chung da dugc in nhu 1a ky tu va s6 nhd vao viée dung cac bd dinh dang khac nhau.
bic diém nay cua C gitp viéc xu ly dir li¢u dugc linh hoat.

Khi ding cau 1énh printf() d cho ra mot chudi dai hon 80 ky tu trén mot dong,
khi xubng dong ta phai ngat mdi dong boi ky hiéu \ nhu dugc trinh bay trong vi du
dudi day:

Vidu 1.6:
/* Chuong trinh trinh bay cédch dung mét chudi dai cac ky
tu*/
#include <stdio.h>
volid main ()
{
printf (“aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
\aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
a\aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aa\aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aaa\aaaaaaaaaaaaaaaaaaaaaaaaaaaaa’);
}
Két qua nhu sau:
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aa
Aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aa
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
aa
aaaaaaaaaaaaa

Trong vi du trén, chudi trong cau 1énh printf() c6 252 ky tu. Trong khi mot dong
van ban chtra 80 ky tu, do d6 chudi duwgc md rong thanh 3 hang trong két qua nhur trén.
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ii.  scanf()

Ham scanf() dugc sir dung dé nhap dir li¢u. Khudén dang chung ctia ham scanf{()
nhu sau:

scanf(<Chudi cac dinh dang>, <Danh sach cic tham s6>);

Pinh dang dugc st dung bén trong cau 1énh printf() ciing dugc st dung cung ct
phép trong cac cau 1énh scanf().

Nhitng 1énh dinh dang, bao gém bé tir va danh sach tham s duoc ban luin cho
printf() thi ciing hop 1é cho scanf(), chiing tuan theo mot sé diém khac biét sau:

> Sw khac nhau trong danh sach tham s giira printf() va scanf()

Ham printf{) dung cac tén bién, hang sb, hang chudi va cac biéu thirc, nhung
scanf() sir dung nhiing con tro téi cac bién. Mdt con tro t&i mot bién 13 mot muc dit
liéu chtra dung dia chi cua noi ma bién duoc cat gilr trong b nhd. Nhitng con tro sé€ d-
woc ban ludn chi tiét & chuong sau. Khi sir dung scanf() can tuan theo nhirng quy tic
cho danh sach tham sé:

« Néu ta mudn nhap gia tri cho mot bién co kiéu dit liéu co ban, g0 vao tén bién
cung véi ky hiéu & trude nob.

« Khi nhép gia tri cho mot bién thudc kiéu dit liéu din xudt (khong phai thudc
bdn kiéu co ban char, int, float, double), khong str dung & trude tén bién.

> Sw khac nhau trong Iénh dinh dang giira printf() va scanf()

a) Khong c6 tuy chon %g.

b) Ma dinh dang %f va %e c6 cung hi¢u qua tdc dong. C4 hai nhan mot ky
hiéu tiy chon, mot chudi cac con sb ¢o hay khong cé diu chim thap phan va mot
truong s mil tiry chon.

Cach thirc hoat dong cua scanf()

scanf() sir dung nhimng ky tu khong duoc in nhu ky tu khoang tring, ky tu phan
cach (tab), ky tu xudng dong dé quyét dinh khi ndo mot truong nhap két thuc va bét
dau. Co sy tuong Gng giita 1énh dinh dang v&i nhimg truong trong danh sach tham sé
theo mot th ty xac dinh, bé qua nhiing ky tu khoang trang bén trong. Do d6, dau vao
6 thé duge trai ra hon mot dong, mién 1a chung ta co it nhéat mot ky tu phan cach,
khoang tring hay hang méi gitra cac truong nhap vao. N6 bo qua nhitng khoang tring
va ranh gi6i hang dé thu duoc dir licu.

Vidu 1.7

Chuong trinh sau m6 ta viéc dung ham scanf()
#include <stdio.h>

volid main ()

{

int a;
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float d;
char ch, name[40];
printf (“Please enter the data\n”);
scanf (“%d %f %c %s”, &a, &d, &ch, name);
printf (“M\nThe values accepted are: %d, %f, %c, %s”, a,
d, ch, name);
}
Két qua nhu sau:
Please enter the data
12 67.9 F MARK
The values accepted are:12, 67.900002, F, MARK
Dir liéu dau vao c6 thé la:
12 67.9
F MARK
hoac nhu:
12
67.9
F
MARK
cling dugc nhan vao céac bién a, d, ch, va name.
Xem vi du khac:
Vidu 1.8
#include <stdio.h>
void main ()
{
int i;
float x;
char c;

scanf (“%$3d %5f %c”, &i, &x, &c);

Néu dir liéu nhép vao la:
2110.345 F

Khi chuong trinh dugc thuc thi, thi 21 s€ gan téi 1, 10.34 s€ gén téi x va ky tu 5
s€ dugc gan cho c. Con lai 1a ddc tinh F s€ bi bo qua.

Khi ta chi rd mot chiéu rong truong bén trong scanf(), thi du %10s, 1o sau d6
scanf() chi thu nhan ti da 10 ky tu hodc téi ky tu khoang tring dau tién (bat ctr ky tu
nao dau tién). Piéu nay cling ap dung cho cac kiéu int, float va double.
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Vi du dudi ddy mé ta viée sir dung ham scanf() dé nhap vao mot chudi gdm co
nhimng ky tur viét hoa va khoang trang. Chudi s& ¢ chiéu dai khong xac dinh nhung nd
bi gidi han trong 79 ky tu (that ra, 80 ky tu bao gdm ky tu trong (null) duoc thém véo
noi cudi chudi).

Vidu 1.9:

#include <stdio.h>

void main ()

{

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

scanf (“%[ ABCDEFGHIJKLMNOPQRSTUVWXYZ]”, line);

Ma khuon dang %[] c6 nghia nhitng ky tu dugc dinh nghia bén trong [] ¢ thé d-
uoc chép nhan nhu nhitng ky tu chudi hop 1¢. Néu chudi BEIJING CITY dugc nhép vao
tir thiét bi nhap chuén, khi chuong trinh dugc thuc thi, toan bd chudi s& duoc gan cho
mang mot khi chudi chi toan 1a ky tu viét hoa va khoang trang. Néu chudi duoc viét 1a
Beijing city, chi ky tu don B dugc gan cho mang, khi d6 thi ky tu viét thuong dau tién
(trong trudng hop nay 1a ‘e’) duoc thong dich nhu ky ty dau tién bén ngoai chudi.

Dé chip nhan bt ky ky tu nao dén khi gip ky tu xudng dong, ching ta st dung
mé dinh dang %["\n], diéu ndy ngu ¥ rang chudi d6 s& chap nhan bat ky ky tu nao trir
“\n” (ky tw xudng dong). Dau mii () ngu ¥ rang tit ca cac ky tu trir nhitng ky ty nim
sau ddu mii d6 s& dugc chép nhan nhu ky tu hop 1€.

Vidu 1.10:

#include <stdio.h>
void main ()

{
char 1ine[80];

Khi ham scanf{) duoc thuc thi, mot chudi co chiéu dai khong xac dinh (nhung
khong qua 79 ky ty) s& duoc nhdp vao tir thiét bi nhap chuin va dugc gan cho mang.
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S€ khong c6 gidgi han nao trén cac ky tu ciia chudi, ngoai trir tat ca ching chi nam trén

mot hang. Vi du chudi sau:
All’s well that ends well!
C6 thé dugc nhap vao tir ban phim va dugc gan cho méng.

B6 tir * cho két qua khac nhau trong scanf(). Dau * duoc ding dé chi rang mot

truong s€ dugc bo qua luén hay tam bo qua.
Vi du xét chuong trinh:

#include <stdio.h>
void main ()

{
char item[20];
int partno;

float cost;

scanf (“%s %*d %$f”, item, é&partno, &cost);
Néu cac muc dir li¢u twong Ung la:

battery 12345 0.05

thi battery s€ dugc gan cho item va 0.05 s€ dugc gan cho cost nhung 12345 s& khong

dugc gan cho partno boi vi dau * ngan chin viée gan.
Bit ctr ky tu khac trong scanf{) ma khong 1 ma dinh dang trong chudi diéu
khién phai duoc nhap vao chinh xac néu khong s& phat sinh 18i. Pic diém nay dugc

dung dé chap nhan diu phéan cach phay (,).

Vi du chubi dit liéu
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10, 15, 17
va 1énh nhap vao
scanf (“%d, %f, %c”, &intgr, &flt, é&ch);

Chu y rang déu phay trong chudi chuyén d6i trong tmg ddu phay trong chudi

nhap va vi vay né sé& c6 chirc nang nhu diu phan cach.

Ky tu khoang tring trong chudi diéu khién thudng dugc bo qua mic di né sé
phat sinh tr& ngai khi dung v6i ma dinh dang $c. Néu chung ta dung bo dinh dang $c
thi mot khoang tréng dugc xem nhu 1a mdt ky tu hop 1€.

Xét doan ma sau:
int x, vy
char ch;
scanf (“"%2d %c %d”,&x, &ch, &y);
printf (“%d %d %d\n”,x, ch, vy);
ta nhap vao:

14 ¢ 5

14 s& duoc gan cho x, ky tu ch nhan ky ty khoang tring (sd 32 trong hé thap phan), do

vay y dugc géan gid tri cua ky tu ‘¢’ tac la s6 99 trong hé thdp phan.
Xét doan ma sau:

#include <stdio.h>

volid main ()

{

char cl, c2, c3;
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Neéu dir li¢u nhap vao la:
a b c

(v6i khoang trang giita cac ky tw), thi két qua ciia phép gan:

cl = a, c2 = <Khoang tr&ng>, c3
b

O déay chiing ta co thé thdy c2 chira mot khoang trang vi chudi nhap co chira ky
tu khoang trang. Dé bo qua cac ky tu khoang tring nay va doc ky tu tiép theo khong
phai 1a ky ty khoang tring, ta nén diung tap chuyén doi %1s.

scanf (“%c%1ls%1ls”, &cl, &c2, &c3);

Khi d6 két qua s& khac di voi cung dit liéu nhap vao nhu trude va két qua dung
nhu y dinh cua ta:

cl = a, c2 = b, c3 = c
¢.  B)nhé dém Nhip va Xuit

Ngbén ngit C ban than né khong dinh nghia cac thao tac nhap va xuit. Tat ca
thao tac nhap va xuét duge thue hién bdi cac ham c6 sin trong thu vién ham cua C.
Thu vién ham C chira mot hé théng ham riéng ma noé diéu khién cac thao tac nay. D6
la:

. B6 nhé dém Nhap va Xuat — duoc dung dé doc va viét cac ky tu ASCII

Mot vung dém la noi luu trir tam thoi, nam trén bd nhé may tinh hoac trén thé
nhé cua bo diéu khién thiét bi (controller card). Cac ky ty nhap vao tir ban phim dugc
dua vao bd nhé va doi dén khi nguoi dung nhan phim refurn hay enter thi ching s&

dugc thu nhan nhue mot khéi va cung cép cho chuong trinh.

B6 nhé dém nhép va xuét c6 thé duoc phan thanh:
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. Thiét bi nhap/xut chuan (Console 1/0)
. Tap tin dém nhap/xuét (Buffered File I/O)

Thiét bi nhap/xuit chuin lién quan dén nhiing hoat dong cia ban phim va
man hinh ctia may tinh. T4p tin dém nhap/xuit lién quan dén nhimng hoat dong thuc
hién doc va viét dit liéu vao tap tin. Chung ta s& noi vé Thiét bi nhap/xuit.

Trong C, Thiét bi nhap/xuit chuin 13 mot thiét bi ludng. Cac ham trong Thiét
bi nheflp/xuét chuan hudng cac thao tac dén thiét bi nhdp va xuat chuén cua hé théng.

Céc ham don gian nhét cua Thiét bi nhap/xuat chuan 1a:

Ll getchar() — BDoc mot va chi mét ky ty tir ban phim.
. putchar() — Xuit mot ky tu don ra man hinh.
i)  getchar()
Ham getchar() dugc dung dé doc dit liéu nhap vao, chi mot ky tu tai mot thoi diém tir
ban phim.Trong hau hét viéc thyuc thi ciia C, khi dung getchar(), cac ky tuy nam trong
ving dém cho dén khi ngudi dung nhan phim xudng dong. Vi vay no s& doi cho dén
khi phim Enter duoc gd. Ham getchar() khong c6 tham s6, nhung van phai c6 cip diu
ngodc don. N6 don gian 1y vé ky tu tiép theo va sin sang dua ra cho chwong trinh.
Chung ta ndi rang ham nay tra vé mot gia tri c6 kiéu ky tu.
Chuong trinh sau trinh bay cach dung ham getchar().
Vidu 1.11:
/* Chuong trinh trinh bay cach dung getchar () */
#include <stdio.h>
volid main ()
{

char letter;

printf (“"\nPlease enter any character: “);

letter = getchar();

A\Y

o°
Q
~

printf (“M\nThe character entered Dby vyou 1is
letter);
}

Két qua nhu sau:

Please enter any character: S

The character entered by you is S.

Trong chuong trinh trén ‘letter’ 1a mot bién duoc khai béo 1a kiéu char do vay no

s€ nhan vao ky tu.
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Mt thong béo:

Please enter any character:

s& xuét hién trén man hinh. Ta nhdp vao mét ky tu, trong vi du la S, qua ban
phim va nhan Enter. Him getchar() nhan ky ty d6 va gan cho bién c6 tén 1a letter. Sau
d6 no6 duoc hién thi trén man hinh va ta c6 duoc thong bao.

The character entered by you is S.

i1) putchar()

putchar() 1a ham Xuét ky tu trong C, n6 s€ xuit mot ky tu 1én man hinh tai vi tri
con trd man hinh. Ham nay yéu cau mot tham s6. Tham sé ctia ham putchar() c6 thé
thudc cac loai sau:

e Hang ky tu don

¢ Dinh dang (Escape sequence)

e M6t bién ky tu.

Néu tham s6 12 mot hang né phai dugc bao dong trong dau nhay don. Bang 6.5

trinh bay vai tuy chon cho putchar() va tac dong cua chiing.

Tham s6 Ham Tac dung

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

Hang bién ky tu putchar(‘A’) Hién thi ky tw A

Hang s6 putchar(‘5”) Hién thi con s6 5

DPinh dang (escape putchar(‘\t’) Chén mét ky tu

sequence) khoang céch (tab) tai
vi tri con tré man
hinh

Pinh dang (escape putchar(‘\n’) Chén mdt ma xudng

sequence) dong tai vi tri con tro
man hinh

Bang 6.5: Nhitng tuy chon cho putchar() va tac dung cia chiing
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Chuong trinh sau trinh bay vé ham putchar(): Vi du 1.12:

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

#include <stdio.h>

volid main ()

{

putchar (‘H’); putchar(‘\n’) ;
putchar (*\t’);
putchar (‘E’); putchar(‘*\n’);

(

(

(
putchar (*\t’); putchar(‘\t’);

putchar (‘L’); putchar(‘*\n’);

(

(

(

(

(

H
\
E
\
L
putchar (*\t’); putchar ( *\t’); putchar (‘\t’);
L
\
\
@)

\

putchar ’); putchar (*\n’);

\

putchar t’); putchar (‘\t’); putchar(‘*\t’);
tr);

")

\

putchar
putchar (1
}

Két qua nhu sau:
H

O
Khéc nhau giita getchar() va putchar() 13 putchar() yéu cau mot tham sb trong
khi getchar() thi khong.
Vidu 1.13:
/* Chuong trinh trinh bay getchar () va putchar() */
#include <stdio.h>
volid main ()
{
char letter;
printf (“You can enter a character now: ”);
letter = getchar();
putchar (letter);
}
Két qua nhu sau
You can enter a character now: F
F
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3.4.4. Quy trinh k¥ thuit trong bai hgc ctiia GV va SV:
* Quy trinh thi pham cua GV
- Budc 1: Chuan bi bai giang, tai liéu va diéu kién trang thiét bi giang day
- Budce 2: Chuén bi bai tap mau va dua ra ndi dung thuc hanh
- Budce 3: Phd bién cac quy trinh, cac budc thuc hién
- Budc 4: Huéng dan noi dung bai hoc, Huéng dan thi pham mau
- Budce 5: Quan 1y 16p hoc
- Buéc 6: Giai dap, tu van, danh gia, nhan xét
- Bu6e 7: Chdm diém va ndp céac bai danh gia cho b mon
* Quy trinh thuc hién bai cia SV
- Budc 1: SV chuan bi tai liéu, vo, bat, gidy nhap, tai liéu tra ciru
- Budce 2: Doc tai liéu Lap trinh can ban C nhap, xuét dir liéu.
- Budce 3: Sinh vién trinh bay bai thyc hanh, thao luan va nhan xét gép y.
3.4.5. CAc miu hinh sin phim cho SV tham khio:
- SV xem video
3.4.6. Phan tw thue hanh thao tic thudng xuyén ciia SV trong bai hoc:
Cau 1. A. Hay dung cau 1énh printf() dé :

a) Xuét ra gia tri ciia bién s6 nguyén sum.

b) Xuat ra chudi van ban "Welcome", tiép theo 1a mot dong méi.
c) Xuat ra bién ky tu letter.

d) Xuat ra bién s6 thuc discount.

e) Xuat ra bién s6 thuc dump c¢6 2 vi tri phan thap phén.

Cau 1. B. Dung cau Iénh scanf() va thuc hién:
a) Poc gia tri thap phan tir ban phim vao bién s nguyén sum.
b) Poc mot gia tri sb thuc vao bién discount rate.
c) Xét chuong trinh sau:
#include <stdio.h>
void main ()
{
int breadth;
float length, height;
scanf (“%d%f%6.2f"”, breadth, &length, height);
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printf (“"%d $f %e”, &breadth, length, height);

Stra 16i chuong trinh trén.

d) Viét mot chuong trinh nhdp vao name, basic, daper (phan trim cia
D.A), bonper (phan trim loi tirc) va loandet (tién vay bi khau trir) cho mot nhan vién.
Tinh lvong nhu sau:

salary = Dbasic + Dbasic * daper/100 + Dbonper *
basic/100 - loandet

Béang dir lidu:

name basic Daper bonper loandet

MARK 2500 55 33.33 250.00

Tinh salary va xuit ra két qua dudi cac dau dé sau (Lwong duoc in ra gan diu
dola ($)):
Name Basic Salary
Viét mot chuong trinh yéu cau nhap vao tén, ho cta ban va sau do6 xuét ra tén, ho
theo dang 1a ho, tén
3.4.7. San pham thuc hanh:
+ Cac vi du demo.
3.4.8. Diéu kién dé GV- SV thuc hién bai hoc thwe hanh;
3.4.8.1. Diéu kién chuin bi trwéc bai hoc
+ Gidng vién:
- Pé cuong chi tiét bai giang
- Thiét ké bai giang
- Hoc li¢u tham khao, m& rong
+ Sinh vién:
- Boc k¥ bai hoc trudce khi gidng vién Ién 16p
- Chuén bi van d¢ thao luan, trao doi voi giang vién
- Cac tai liéu tham khao, mo rong do giang vién yéu cau
3.4.8.2. Ky thuat va phuwong tién day hoc:

- Bang, phén viét
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- Man hinh 16n
- May tinh, may chiéu
3.4.8.3. Phwong phap t6 chirc day-hoc:
- Thuyét trinh, dién giang, thuc hanh
- Phét van
- Trao d6i, thao luan
- Cemina

- Véan dap
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4. Tin chi 2

4.1 Danh muc tén bai

) S6 tiét | Baitu
Tong L,
L, So tiét GV luan/ Giang
SO tiet
GV hwéng | nghién vién
TT Tén bai giang trén .
trinh dan ciru thuc
16p cua .
bay thao ngoai xa hién
GV
luin hoi
Bai 1: CAu tric ré nhanh c6
diéu kién.
1 | Lénh va khéi 1énh 8 4 4 0 8
Lénh if
Lénh Switch
Bai 2: Cau triic vong lap.
Lénh for
Lénh break
Lénh continue
2 | Lénh while 8 4 4 0 8
Lénh do...while
Vong lap 16ng nhau
So sanh su khac nhau cua cac
vong 1ap
Bai 3: Ham
Tham sb dang tham bién va
3 | tham tri 8 4 4 0 8
Str dung bién toan cuc
Dung din huéng #define
Bai 4: Mang va chubi
4 | Mang 6 3 3 0 6
Chubi
Tong 30 15 15 0 30
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4.2 N§i dung bai gidng 1
4.2.1 Tén bai giang: BAI 1: CAU TRUC RE NHANH CO PIEU KIEN

Sé tiét lén I6p cuia GV: 04 tiét; So tiét tw lam bai cia SV : 04 tiéT
4.2.2. Phan mé dau tiép can bai;

Céc van d& duoc dé cap tir ddu dén nay cho phép chung ta viét nhiéu chuong
trinh. Tuy nhién cac chuong trinh d6 c6 nhugc diém 1a bat cit khi nao dugc chay,
chung luén thyc hién mot chudi cac thao tac giéng nhau, theo cach thic gidng nhau.
Trong khi d6, ching ta thuong xuyén chi cho phép thuc hién cac thao tac nhat dinh
néu n6 théa man diéu kién dat ra
4.2.3. Phin kién thire, k§ thuit cin ban:
4.2.3.1. Phan kién thirc ciin bén:

« Muc tiéu:
Két thic bai hoc nay, ban cé thé:

» Giai thich vé CAu trac lya chon

. Cau 1énh if

. Cau lénh if — else

. Cau I¢nh véi nhiéu Iénh if
. Cau Iénh if 16ng nhau

= Cau lénh switch.

a. Céu 1énh diéu Kién 1a gi ?

Cac cau lénh diéu kién cho phép chung ta thay dol ludng chuong trinh. Dua
trén mot diéu kién nao do, mot cau 1énh hay mot chudl cac cau Iénh co thé duoc thuc
hién hodc khong.

Hau hét cac ngdn ngir lap trinh déu sir dung 1énh if dé dua ra diéu kién. Nguyén
tic thuc hién nhu sau néu diéu kién dua ra la ding (true), chuong trinh sé thuc hién
modt cong viéc nao do, néu diéu kién dua ra la sai (false), chuong trinh s& thyc hi¢n
mot cong vi¢e khac.

Vidu 1:

Dé xac dinh mot sb 1a sb chan hay s6 1€, ta thuc hién nhu sau:

1. Nhap vao mot so.
2. Chia s6 d6 cho 2 dé xéc dinh s6 du.
3. Néu sb du cta phép chia 13 0, d6 1a s6 “Chan”.

HOAC
Néu s du ctia phép chia khac 0, d6 1a s6 “Lé”.
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Budc 2 trong gial thuat trén kiém tra phan du cia s6 d6 khi chia cho 2 c¢6 bang
0 khong? Néu ding, ta thuc hién vi¢c hién thi thong bao do la s6 chan. Néu sd du do
khac 0, ta thyc hién viéc hién thi thong bao d6 1a sd 1é.

Trong C mot diéu kién dwoc coi la dung (true) khi no co gia tri khac 0, la sai
(false) khi né cé gid tri bang 0.
b. Cac ciu lénh lya chon:

C cung cép hai dang cu 1énh lira chon:
> Cau lénh if
> Cau 1énh switch

Chung ta hay tim hiéu hai cau 1€nh lya chon nay.
Cau Iénh ‘if’:

Cau Iénh if cho phép ta dua ra cac quyét dinh dua trén viéc kiém tra mot diéu kién nao do6 la
ding (true) hay sai (false).
Céc diéu kién gdm cac toan tir so sanh va logic ma chung ta di thao luan & bai 4.
Dang téng quat cua ciu 1énh if:
if (biéu thuc)
Cac cau lénh;

Biéu thirc phai luén dugc dit trong cip ddu ngodc (). Ménh dé theo sau tir khoa
if 13 mot didu kién (hodc mot biéu thire didu kién) can dugc kiém tra. Tiép dén 1a mot
1énh hay mot tap cac 1énh s& dugc thyc thi khi diéu kién (hodc biéu thirc diéu kién) co
két qua true.

Vidu 2:

#include <stdio.h>

volid main ()

{

int x, vy;

char a = ‘y’;
x =y = 0;
if (a == ‘y’)
{

x +=5;

printf (“The numbers are %d and \t%d”, x, y);

}
Két qua ctia chuong trinh nhu sau:

The numbers are 5 and O
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C6 két qua nay 13 do bién a di duoc gan gia tri 'y’

Chu y réng, khdi 1énh sau 1énh if duge dat trong cdp ngoac nhon {}. Khi co
nhiéu 1énh can duge thyc hién, cac cau 1énh d6 duoc coi nhu mot block (khéI 1énh) va
phal dugc dat trong cip dau {}. Néu trong vi du trén ta khong dua vao ddu ngodc nhon
& cau 1énh if, chi c6 cau 1énh dau tién (x += 5) duoc thuc hién khi diéu kién trong ciu
1énh if 12 dGng.

Vi du dudi day s& kiém tra mot ndm c6 phai 1a nim nhuan hay khong. Nam
nhuan 13 ndm chia hét cho 4 hodc 400 nhung khong chia hét cho 100. Ching ta sir
dung 1énh if dé kiém tra diéu kién.

Vidu 3:

/¥ To test for a leap year */

#include <stdio.h>
void main ()

{

int year;

printf (“"\nPlease enter a year:”);

scanf (“%d”, &year);

if(year % 4 == 0 && year % 100 !'= 0 || year %
400 == 0)

printf (“M\n%d is a leap year!”, year);

Chuong trinh trén cho ra két qua nhu sau:
Please enter a year: 1988
1988 is a leap year!

Dicu kién year % 4 == 0 && year % 100 != 0 || year % 400 == 0 tra vé& gia
tri 1 néu nam d6 13 ndm nhuan. Khi d6, chuong trinh hién thi théng bao gdm bién year
va dong chit “is a leap year”. Néu diéu kién trén khong théa mén, chuong trinh khong
hién thi thong bao nio.

Cau Iénh ‘“if ... else’:

O trén chiing ta d4 biét dang don gian nhét ciia cau 1énh if, cho phép ta lya chon
dé thuc hién hay khong mot cau 1énh hodc mot chudl cac lénh. C ciing cho phép ta lua
chon trong hai khdI 1énh dé thuc hién bang cach dung ciu trac if — else. Ca phap nhu

sau:
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if (biéu thirc)
cau_lénh — 1;

else

cau_lénh — 2;

Néu biéu thire diéu kién trén 13 ding (khac 0), cau 1énh 1 duoc thuc hién. Néu no sai
(khac 0) cau 1énh 2 dugc thuc hién. Cau Iénh sau if va else cé thé 1a 1énh don hodc
1énh phitc. Cac cau 1énh d6 nén duoc i vao trong dong mic du khong bat bude. Cach
viét 6 gitp ta nhin thdy ngay nhiing 1énh ndo s& duoc thuc hién tiiy theo két qua cia
biéu thirc diéu kién.
Bay gio chiing ta viét mot chuong trinh kiém tra mot s 14 s6 chan hay s6 1¢. Néu dem
chia sb d6 cho 2 dugc du 13 0 chwong trinh s& hién thi dong chit “The number is
Even”, nguoc lai sé hién thj dong chir “The number is Odd”.
Vidu 4:

#include <stdio.h>

void main ()

{

int num, res;

printf (“Enter a number: ”);

scanf (“$d”, &num) ;

if (res == 0)
printf (“The number is Even”);
else
printf (“The number is 0dd”) ;
}

Xem mét vi du khac, d6i mot ky tu hoa thanh ky tu thuong. Néu ky tu khong
phai 1a mdt ky tu hoa, né s€ dugc in ra ma khong can thay ddi. Chuong trinh str dung
ciu tric if-else dé kiém tra xem mot ky ty c6 phai 1a ky tu hoa khong, rol thuc hién
cac thao tac tuong ung.

Vidu 5:
/* Doi mot ky tu hoa thanh ky tu thuong */
#include <stdio.h>
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void main ()
{
char c;
printf (“Please enter a character: ”);

scanf (“sc”, &c);

if (c >= ‘A’ && c <= ‘7'")
printf (“Lowercase character = %c”, c + ‘a’ -
‘AT
else
printf (“Character Entered is = %c”, c);

}

Biéu thitc ¢ >= ‘A4’ && ¢ <= ‘Z’ kiém tra ky tu nhdp vao co 1a ky tu hoa
khong. Néu biéu thirc tra vé true, ky tw d6 s& duoc doi thanh ky tu thudng bang cach
sir dung biéu thirc ¢ + ‘@’ — ‘4’, va dugc in ra man hinh qua ham printf{). Néu gia tri
cta biéu thuc 1a false, cau 1énh sau else dugc chay va chuong trinh hién thi ki ty d6 ra
man hinh ma khong can thuc hién bt c su thay ddl nao.

d. Nhiéu lwa chon — Céc cau 1énh ‘if ... else’:

Cau 1énh if cho phép ta luya chon thyc hién mdt hanh dong nao d6 hay khong.
Cau I¢nh if — else cho phép ta lya chon thyc hién gitra hai hanh ddng. C cho phép ta co
thé dua ra nhiéu lya chon hon. Chiing ta m& rong cdu trac if — else bang cach thém vao
céu tric else — if dé thyc hién diéu d6. Nghia 1a ménh dé else trong mot cau lénh if —
else lal chira mot cu lénh if — else khac. Do d6 nhiéu diéu kién hon dwoc kiém tra va
tao ra nhiéu lya chon hon.

C phéap tong quat trong trudng hop ndy nhu sau:

if (biéu thuc) cau lénh;

else

if (biéu thuc) cau lénh;
else cau_lénh;
Cau tric ndy goi 1a if—else—if ladder hay if-else-if staircase.

Céch canh 1& (Iui vao trong) nhu trén giup ta nhin chuong trinh mot cach dé
dang khi c6 mot hodc hai 1énh if. Tuy nhién khi c6 nhiéu 1énh if hon cach viét d6 dé
gdy ra nham l4n vi nhiéu ciu 1énh s& phai lui vao qua sau. Vi vdy, 1énh if-else-if
thuong duoc canh 1¢ theo dang:

if (biéu thic)
cau_ lénh;
else if (biéu thuc)
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cau lénh;

else if (biéu thuc)

cau lénh;
Céac diéu kién duoc kiém tra tir trén xuéng dudi. Khi c6 mot diéu kién nao dé 1a true,
cac cau lénh gén voi nd s€ duge thuc hién va céc 1€nh con lai s€ dugc bo qua. Néu
khong co diéu kién ndo 1a true, cac ciu lénh gén véi else cudi cung s€ dugc thyuc hién.
Néu ménh dé else do khong tdn tai, s& khong c6 1énh nao dugc thuc hién do tat ca céc
diéu kién déu false.

Vi du dudi day nhan mot sb tir nguoi dung. Néu sb d6 co gia tri tu 1 dén 3,
chuong trinh s& in ra sb d6, nguoc lai chuong trinh in ra thong bao “Invalid choice”.
Vidu 6:

#include <stdio.h>

main ()

int x;
x = 0;
clrscr();
printf (“Enter Choice (1 - 3): “);
scanf (“%d”, &x);
if (x == 1)
printf (“M\nChoice is 17);
else if ( x == 2)
printf ("\nChoice is 27);
else if ( x == 3)
printf (“"\nChoice is 3”);
else
printf ("M\nInvalid Choice: Invalid Choice”);

Trong chuong trinh trén,

Néu x = 1, hién thi dong chit “Choice is 1.

Néu x = 2, hién thi dong chit “Choice is 2”.

Néu x = 3, hién thi dong chit “Choice is 3” duoc hién thi.

Néu x 1a bat ky mot s6 nao khéc 1, 2, hodc 3, “Invalid Choeice” duoc hién thi.
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Néu ching ta mudn thue hién nhiéu hon mot 1énh sau mdi cau 1énh if hay else,
ta phai dat cic cau lénh d6 vao trong cip dau ngodc nhon {}. Cac cau lénh dé tao
thanh mot nhém goi 1a 1énh phirc hay mot khéi 1énh.

if (result >= 45)
{
printf ("Passed\n") ;
printf ("Congratulations\n") ;

else
{
printf ("Failed\n");
printf ("Good luck next time\n");
}
e.  Cac clu tric if1ong nhau:

Mot ciu trac if léng nhau 12 mot 1énh if dugc dat bén trong mot Iénh if hoac
else khac. Trong C, 1énh else luon gin véi 1énh if khong co else gan né nhét, va nim
trong ctng mot khdi 1énh véi né. Vi du:

if (biéu thuc-1)

{

if (biéu thuc-2)
cau lénhl;
if (biéu thuc-3)
cau lénh2;
else
cdu 1lénh3; /* véi if  (biéu thiic-3)
*/
}
else
cau_lénhi4; /* voi if (biéu thuc-1) */

Trong doan I¢énh minh hoa ¢ trén, néu gia tri cua biéu thic-1 1a true thi 1énh if
thir hai s& dugc kiém tra. Néu biéu thirc-2 13 true thi 1énh cau 1énhl s& dugc thuc
hién. Néu biéu thiru-3 13 true, cdu_lénh2 s& dugc thuc hién néu khong cau_1énh3 dugc
thuc hién. Néu biéu thirc-1 12 false thi cau_lénh4 duoc thuc hién.

Vi 1énh else trong cau tric else-if 1a khong bt budc, nén co6 thé c6 mot cau tric
khéc nhu dang dudi day:

if (diéu kién-1)
if (diéu kién-2)
cau lénhl;
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else
cdu_ 1lénh2;

cdu lénh ké tiép;

Trong doan ma trén, néu diéu kién-1 13 true, chuong trinh s& chuyén dén thyc
hién 1énh if thir hai va diéu kién-2 duoc kiém tra. Néu diéu kién d6 1a true, cau 1énhl
dugce thuc hién, néu khong cau 1énh2 dugc thuc hién, sau d6 chuong trinh thuc hién
nhiing 1énh trong cdu 1énh ké tiép. Néu diéu kién-1 1a false, chuong trinh s&
chuyén dén thyuc hién nhiing 1énh trong cdu 1énh ké tiép.

Vi du, marks1 va marks2 1a diém hai mén hoc ctia mot sinh vién. Diém marks2
s€ duogc cong thém 5 diém néu n6 nho hon 50 va marks1 16n hon 50. Néu marks2 16n
hon hoic bang 50 thi sinh vién dat loai ‘A’. Diéu nay co thé duoc biéu dién boi doan if
c6 céu trac nhu sau:

if (marksl > 50 && marks2 < 50)

marks2 = marksZ2 + 5;
if (marks2 >= 50)
grade = ‘A’;
Mot sd nguoi dua ra doan code nhu sau:
if (marksl > 50)
if (marks2 < 50)
marks2 = marks2 + 5;
else
grade = ‘A’;

Trong doan 1énh ndy, ‘A’ duoc gan cho bién grace chi khi marks1 16n hon 50
va marks2 16n hon hoic bang 50. Nhung theo nhu yéu ciu cia bai toan, bién grace
duoc gan gia tri ‘A’ sau khi thuc hi¢n viéc kiém tra dé cong diém va kiém tra gia tri
ctia marks2. Hon nita, gia tri ctia bién grace khong phu thudc vao marks1.

Vi [énh else trong cAu tric if-else 1a khong bét budc, nén khi c6 1énh else nao do
khong duoc dua vao trong chudi cau truc if 16ng nhau chuwong trinh sé& trong khong rd
rang. Mot 1énh else luon duogc gén vo1 Iénh if gén n6 nhat ma 1énh if nay chua duogc

két hop voi mot 1€nh else nao.

Vidu:
if (n >0)
if (a>Db)
zZ=a;
else
z=Db;
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Lénh else di véi 1énh if bén trong. Viéc viét Iui vao trong dong 1a mot cach thé
hién méi quan hé d6. Tuy nhién canh 1& khong c6 chirc ning gan else véi 1énh if. Cip

dau ngodc nhon {} giup chung ta thyc hién chic ning d6 mot cach chinh xac.

if (n > 0)
{ if (a > b)
z = a;
}
else
z = b;

Hinh bén duéi biéu dién su két hop giira if va else trong mot chudi cac 1énh if
16ng nhau.

if (n >0) —> if (n > 0)
> 1f (a > b) {
«—— z = a; if ( a > b)
else < z = ajy
z = b; }
else

z = b;
else két hop véi if gan nhat
else két hop véi if dau tién, boi vi cip
dau ngoac nhon da dat Iénh if bén

trong.

Theo chuan ANSI, c6 thé 16ng nhau dén 15 mirc. Tuy nhién, hiu hét trinh bién
dich cho phép nhiéu hon thé.
Mot vi du vé if léng nhau duogc cho bén dudi:
Vidu 7:
#include <stdio.h>
volid main ()
{
int x, vy;
x =y = 0;
clrscr();
printf (“Enter Choice (1 - 3): ” );
scanf (“%d”, &x);
if(x == 1)
{
printf (“M\nEnter value for y (1 - 5): ”);
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}

scanf (“&%d”, &y);

if

else

}

(y <= 5)

printf (“\\nThe value for y is: %d”, vy);
else

printf (“\\nThe value of y exceeds 5”);

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

4

Trong chuong trinh trén, néu gia trji ctia x duoc nhap 13 1, nguoi dung duge yéu

cau nhép tiép gia tri cua y. Nguoc lai, dong chit “Choice entered was not 17 dugc

hién thi. Lénh if dau tién c6 16ng mot if trong d6 dé hién thi gia tri cia y néu ngudi

dung nhdp vao mot gia tri nho hon 5 cho y, hodc nguoc lai sé hién thi dong chir “The

value of y exceeds 5”.

Chuong trinh duéi day dua ra cach sir dung cua if 10ng nhau.

Vi du 8:

Mot cong ty san xuat 3 loai san pham c6 tén goi: van phong pham cho méy tinh

(computer stationery), dia cing (fixed disks) va may tinh (computer).

San phim Ma

Computer Stationery 1

Fixed Disks 2

Computers 3

Cong ty co6 chinh sach giam gid nhu sau:

San pham Gia tri dit hang Ty 1¢ giam gia

Computer Stationery

$500/- hoac hon

12%
Computer Stationery $300/- hodc hon
Computer Stationery dudi $300/-
Fixed Disks $2000/- hoac hon 10%
Fixed Disks $1500/- hodc hon 5%
Computers $5000/- hodc hon 10%
Computer $2500/- hodc hon 5%

Dudéi day 1a chuong trinh tinh giam gié.

Vi du 9:

#include <stdio.h>

volid main ()

81

2%

8%



int productcode;
float orderamount, rate = 0.0;

printf (“"\nPlease enter the product code: ” );
scanf (“%d”, &productcode);
printf (“Please enter the order amount: ”);
scanf (“$f£”, &orderamount);
if (productcode == 1)
{

if (orderamount >= 500)

rate = 0.12;

else if (orderamount >= 300)

rate 0.08;

else

Il
o

rate .02;

else if (productcode == 2)

{

if (orderamount >= 2000)

rate = 0.10;

else if (orderamount >= 1500)

rate = 0.05;

else if (productcode == 3)
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if (orderamount >= 5000)

rate = 0.10;

else if (orderamount >= 2500)

rate = 0.05;

orderamount -= orderamount * rate;

o°

printf( “The net order amount 1is .2f  \n”,
orderamount) ;

}
Két qua ctia chuong trinh dugc minh hoa nhu sau:

Please enter the product code: 3
Please enter the order amount: 6000

The net order amount is 5400

O trén, else sau cung trong chudi cac else-if khong can kiém tra bat ky diéu
kién nao. Vi du, néu mi san phém dugc nhap vao la 1 va gia tri dat hang nho hon
$300, thi khong can phai kiém tra diéu kién, vi tat ca cac kha nang da duoc kiém soat.

Két qua thuc thi chuong trinh v6i ma san pham 13 3 va gid tri dat hang 1a $6000
duoc trinh bay ¢ trén.

Stra d6i chwong trinh trén dé chu y dén truong hop dir liéu nhap 13 mot ma san
pham khong hop 1&. Diéu nay c6 thé dé dang dat dugc bang cach thém mot 1énh else
vao chudi 1énh if dung kiém tra ma san pham. Néu gip mot ma san pham khong hop
1¢, chwong trinh phai két thiic ma khong can tinh gia tri thyc ctia don dat hang.

f. Cau Iénh ‘switch’:

Cau Iénh switch cho phép ta dua ra quyét dinh c6 nhiéu cach lya chon, n6 kiém
tra gia tri cia mot biéu thirc trén mot danh sach cac héng ) nguyén hodc ki tu. Khi n6d
tim théy mot gia tri trong danh séch trung véi gia tri cua biéu thirc diéu kién, cc cau

1énh gin véi gia tri 6 s& duoc thyc hién. Ca phap tong quat cta 1énh switch nhu sau:
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switch (biéu thuc)

{ case hdng 1:
chudi cau lénh;
break;

case hdng 2:
chudi cau lénh;
break;

case hdng 3:
chudi cau lénh;
break;

default:
chudi cau lénh;

}

O do, switch, case va default 1a cac tir khod, chudi_cau lénh co thé 1a 1énh don
hoic 1énh ghép va khong can dat trong cip ddu ngodc. Biéu_thirc theo sau tir khoa switch
phai duoc dit trong ddu ngodc (), va toan bd phan than cia 1énh switch phai duoc dat
trong cdp ngodc nhon { }. Kiéu dit liéu két qua ctia biéu_thirc va kiéu dit liéu cua cac hing
theo sau tir khoa case phai dong nhét. Chu ¥, hang s6 sau case chi c6 thé 1a mot hing s6
nguyén hodc hang ky tu. N6 ciing co thé 13 cac hiang biéu thirc — nhitng biéu thirc khong
chira bat ky mot bién ndo. Tét ca cac gid tri cua case phai khac nhau.

Trong cau 1énh switch, biéu thirc dugc xac dinh gia tri, gia tri ctia né dugc so
sanh Vi timg gia tri gdn voi timg case theo thir ty da chi ra. Néu mot gia tri trong mot
case trung v4i gia tri cua biéu thirc, cac 1énh gin véi case d6 s& dugc thuc hién. Lénh
break (s& noi ¢ phan sau) cho phép thoat ra khoi switch. Néu khong dung 1énh break,
cac cau lénh gén v6i case bén dudi s€ dugce thuc hién khong ké gia tri cia no cb trung
v6i gia tri cta biéu thire diéu kién hay khong. Chuong trinh ctr tiép tuc thuc hién nhu
vay cho dén khi gdp mot Iénh break. Chinh vi thé, 1énh break dugc coi la 1énh quan
trong nhat khi dung switch.

Cac cau lénh ge“in v6i default s& duoc thuc hién néu khong c6 case nao thda
min. Lénh default 13 tiy chon. Néu khong c6 1énh default va khong co case nio thoa
mén, khong c6 hanh dong nao dugc thyc hién. Co thé thay doi thi tu ciia case va
default.

Xét mot vi du.
Vidu 10:
#include <stdio.h>

main ()
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char ch;

clrscr ();

printf (“\nEnter a lower cased alphabet (a - z): ”);

scanf (“%c”, &ch);

if (ch < Ya’ || ch > ‘z')
printf (“\nCharacter not a lower cased
alphabet”) ;
else
switch (ch)
{
case ‘a’:
case ‘e’:
case ‘i
case ‘o’:
case ‘u
printf (“"\nCharacter is a vowel”);
break;
case ‘z':
printf (“\nLast Alphabet (z) was entered”);

break;

default:
printf (“"\nCharacter is a consonant”);

break;

}

Chuong trinh trén nhan vao mét ki ty & dang chir thuong va hién thi thong bao
ki tu d6 1a nguyén am, 1a chir z hay 1a mot phu am. Néu no khong phai ba loai ¢ trén,
chuong trinh hién thi théng bao “Character not a lower cased alphabet”.

Nén str dung 1énh break trong ca case cudi cung hoic default mic du vé mat
logic 12 khong can thiét. Nhung diéu dé rat cé ich néu sau nay chung ta dua thém case
vao cudi.

Duéi day 1a mot vi du, & d6 biéu thirc ciia switch 13 mot bién kiéu sb nguyén va
gi4 tri ciia mdi case 1a mot s nguyén.

Vidu 11:
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/* Integer constants as case labels */

#include <stdio.h>

void main ()

{

int basic;

printf (“\n Please enter your

scanf (“%d”, &basic):
switch (basic)
{
case 200:
printf (“\n Bonus

break;

case 300:
printf (“\n Bonus

break;

case 400:
printf (“\n Bonus

break;
case 500:
printf (“\n Bonus

break;

default:

printf (“M\n Invalid entry”);

break;

}

is

is

is

is

basic:

dollar

dollar

dollar

dollar

//) .
’

$d\n”,

sd\n”,

$d\n”,

$d\n”,

50) ;

125);

140) ;

175);

Tu vi du trén, 1énh switch rat thuan lgi khi chung ta mudn kiém tra mot biéu

thirc dua trén mot danh sach gid tri riéng biét. Nhung né khong thé dung dé kiém tra

mot gia tri ¢ nam 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 d6 xac dinh

mirc tién thudng. Trong nhing trudng hop nhu vy, ta phai sir dung if-else.
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4.2.4. Quy trinh k¥ thuat trong bai hgc ctiia GV va SV:
* Quy trinh thi pham cua GV
- Budc 1: Chuan bi bai giang, tai liéu va diéu kién trang thiét bi giang day
- Budce 2: Chuén bi bai tap mau va dua ra ndi dung thuc hanh
- Budce 3: Phd bién cac quy trinh, cac budc thuc hién
- Budc 4: Huéng dan noi dung bai hoc, Huéng dan thi pham mau
- Budce 5: Quan 1y 16p hoc
- Buéc 6: Giai dap, tu van, danh gia, nhan xét
- Bu6e 7: Chdm diém va ndp céac bai danh gia cho b mon
* Quy trinh thuc hién bai cia SV
- Budc 1: SV chuan bi tai liéu, vo, bat, gidy nhap, tai liéu tra ciru
- Budc 2: Doc tai li¢u Lap trinh cdn ban C phén cAu trtc r& nhanh c6 diéu kién.
- Budce 3: Sinh vién trinh bay bai thyc hanh, thao luan va nhan xét gép y.
4.2.5. Cac miu hinh sin phiam cho SV tham khao:
- SV xem video
4.2.6. Phan ty thuce hanh thao tic thudng xuyén ciia SV trong bai hoc:
Cau 1: Viét chuong trinh nhap vao hai s6 a va b, va kiém tra xem a c6 chia hét
cho b hay khong.
Cau 2: Viét chuong trinh nhap vao hai sé va kiém tra xem tich ctia hai s6 nay
bang hay 16n hon 1000.
Cau 3: Viét chuong trinh nhap vao hai sd. Tinh hiéu cta hai s6 nay. Néu hiéu
s6 ndy bang vi mot trong hai s6 da nhép thi hién thi thong tin:
Hiéu bang gia tri <gia tri clia s6 dd nhap vao>
Néu hiéu khong béng v6oi mot trong hai gia tri da nhép, hién thi thong tin:
Hiéu khong bang bat ky gia tri nao da dwoe nhap
Cau 4: Cong ty Montek dua ra cic mirc trg cap cho nhan vién ung véi timg

loai nhan vién nhu sau:

Loai nhén vién Mikc trg cip
A 300
B 250
Nhiing loai khéc 100
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Tinh luong cudi thang ciia nhan vién (Mirc luong va loai nhan vién dugc nhap
tor nguoi dung).

Cau 5: Viét chuong trinh xép loai sinh vién theo cac qui luat dudi déy:

Néu diém=>75 - Loai A

Néu 60 <=diém<75 - Loai B
Néu 45 <=diém<60 - Loai C
Néu35<=diém<45 - Loai D
Néu diém < 35 - Loai E

4.2.7. San phim thyce hanh:
+ Cac vi du demo.
4.2.8. Piéu kién dé GV- SV thuc hién bai hoc thue hanh;
4.2.8.1. Diéu kién chuin bj trwéc bai hoc
+ Gidng vién:
- P& cuong chi tiét bai giang
- Thiét ké bai giang
- Hoc liéu tham khao, m& rong
+ Sinh vién:
- Poc k¥ bai hoc trudce khi gidng vién Ién 16p
- Chuén bi van d¢ thao luan, trao doi voi giang vién
- Cac tai liéu tham khao, mo rong do giang vién yéu cau
4.2.8.2. Ky thuat va phuong tién day hoc:
- Bang, phén viét
- Man hinh 16n
- May tinh, may chiéu
4.2.8.3. Phwong phap t6 chirc day-hoc:
- Thuyét trinh, dién giang, thyc hanh
- Phét van
- Trao d6i, thao luan
- Cemina

- Véan dap
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4.3 N§i dung bai gidang 2
4.3.1. Tén bai gidng: BAI 2: CAU TRUC VONG LAP

S6 tiét Ién I6p cua GV: 05 tiét; So tiét tw lam bai ciia SV : 05 tiét
4.3.2. Phan mé dau tiép can bai;

Mot trong nhitng diém manh 16n nhét cua may tinh 1a kha nang thuc hi¢n mot
chudi cac lénh lap di lip lai. Diéu d6 c6 duoc 1a do st dung céc cAu tric lap trong
ngon ngir 1ap trinh. Trong bai ndy ban s& tim hiéu cac loai vong 1ap khac nhau trong C.
4.3.3. Phan kién thirc, k§ thuit cin ban:
4.3.3.1 Phan kién thirc can bin
%+ Muc tiéu:

Két thiic bai hoc nay, ban co thé:

Hiéu duoc vong lip “for’ trong C

Lam viéc véi toan tir ‘phay’

Hiéu cac vong lap 10ng nhau

Hiéu vong lap ‘while’ va vong lap ‘do-while’
Lam viéc voi 1énh ‘break’ va 1énh ‘continue’
Hiéu ham ‘exit()’.

Vong lap:

© VV V V VYV V¥V

Vong lap 12 mgt doan ma I¢nh trong chuong trinh dugc thuc hién 1dp di 1ap lai
cho dén khi théa man mot didu kién nao d6. Vong lap 1a mot khai niém co ban trong
1ap trinh céu truc.

Trong C c6 cac loai vong 1ap sau:

Vong lap for

Vong lap while

Vong lap do...while

Ta sir dung cic toan tir quan hé va toan tir logic trong cac biéu thirc diéu kién

dé di€u khién sy thyc hién cia vong 1ap.

o Vong lap ‘for’:
Ct phap tong quat cua vong lap for nhu sau:
for (khéi tao gid tri cho bién diéu khién; biéu
thtc diéu kién;biéu thtc thay d&bi giad tri cua bién diéu
khién)
{

Cau lénh (cac céu lénh);
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Khdi tao gid tri cho bién diéu khién 1a mot cau 1énh gan gia tri ban dau cho bién
diéu khién trudc khi thyc hién vong lip. Lénh ndy chi duoc thuc hién duy nhat mot
lan. Biéu thirc diéu kién 1a mot biéu thic quan hé, xac dinh diéu kién thoat cho vong
1ap. Biéu thitc thay doi gid tri cua bién diéu khién xac dinh bién diéu khién s& bi thay
d6i nhu thé nao sau mdi 1an vong lap dugc lap lai (thudng 1a ting hodc giam gia tri cua
bién diéu khién). Ba phan trén dwoc phan cach boi diu chim phdy. Cau lénh trong
than vong 1ap c6 thé 1a mot 1énh duy nhét (1énh don) hodc 1énh phic (nhiéu 1énh).

Vong lap for sé tiép tuc dugc thuc hién chung nao ma biéu thirc diéu kién con
ding (true). Khi biéu thire diéu kién 13 sai (false), chuong trinh s& thoat ra khoi vong
1ap for.

Xem vi du sau:

/* Pay la chuong trinh minh hoa vong ldp for trong
chuong trinh C*/

#include <stdio.h>

main ()

{

int count;

printf (“\t This is a \n”);

for (count = 1; count <= 6; count++)

printf ("\n \t \t nice”);

printf ("M\n\t\t world. \n”);

}

Két qua cua chuong trinh trén dugc minh hoa nhu sau:

This is a

nice

nice

nice

nice

nice

nice

world.

Chung ta s€ xem xét ki doan vong lap for trong chuong trinh trén:

1.  Khoi tao gia tri cho bién diéu khién: count = 1.

Lénh nay dugc thuc hién duy nhat mot 1an khi vong lap bt dau duoc thuc hién,
va bién count duoc dat gid tri 1a 1.

2. Biéu thire diéu kién: count < = 6.

Chuong trinh kiém tra xem gié tri hién tai ctia bién count c6 nho hon hay bang
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6 hay khong. Néu dang, cac cau 1€nh trong than vong 1ap s€ dugc thuc hién.

3.  Thén caa vong lap c6 duy nhit mot 1énh

printf ("“\n \t \t nice”);

Cau 1énh nay c6 thé dit trong cip ddu ngodc nhon {} cho d& nhin.

4.  Biéu thirc thay d6i gia tri cia bién diéu khién count++, ting gia tri cua
bién count 1én 1 cho lan lip ké tiép.

Céc budc 2, 3, 4 dugce lap lai cho dén khi biéu thirc diéu kién 1a sai. Vong lap
trén s& duoc thuc hién 6 1an véi gia tri cua count thay ddi tir 1 dén 6. Vi vay, tor nice
xudt hién 6 1an trén man hinh. Sau do6, count ting 1én 7. Do gia tri nay 16n hon 6, vong
lap két thic va cau 1énh sau vong 1ap dugc thuc hién.

Chuong trinh sau in ra cac s6 chin tir 1 dén 25.

Vidu 2:

#include <stdio.h>

main ()

{

int num;

printf (“The even numbers from 1 to 25 are:
\n\n”) ;
for (num2; num <= 25; num+=2)
printf (“%d\n”, num);

}

Két qua ctia chwong trinh trén nhu sau:

The even numbers from 1 to 25 are:

2

4

6

8

10

12

14

16

18

20

22

24
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Vong lap for ¢ trén khoi tao gia tri ctia bién nguyén num 1a 2 (dé lay mot sd
chin) va ting gia tri cua no6 1én 2 mdi 1an vong lap duogc lip lai.

Trong cac vong lip for, biéu thuc didu kién luén dugc kiém tra ngay khi bat
dau vong lap. Do dé cac 1énh trong than vong 1ap s& khong dugc thuc hién néu ngay tir
ban dau diéu kién d6 1a sai.

> Toan tiv ‘phdy (comma)’:

Phan biéu thirc trong toan tu for co thé duoc mé rong dé thém vao cac 1énh khai
tao hay cac 1énh thay ddi gia tri ctia bién. Ct phap nhu sau:
biéu thucl , biéu thuc2
Céc biéu thire trén dugc phan cach boi toan tir ‘phay’ ( , ), va dugc thyc hién tir
trai sang phai. Thir tu ciia cac biéu thirc 14 quan trong trong truong hop gia tri cua biéu
thirc thir hai phu thudc vao gia tri ctia biéu thire thir nhat. Toan tir nay c6 do wu tién
thap nhét trong céc toan tir ctia C.
Vi du duéi day in ra mot bang cac phép cong v6i két qua khong d6i dé minh
hoa khai niém vé toan tir phay rd rang hon.
Vidu 3:
#include <stdio.h>
main ()
{
int i, j, max;
printf (“Please enter the maxinum value \n”);
printf (“for which a table can be printed: “);
scanf (“3d”, é&max);
for (i = 0, J = max; i < = max; i++, j--)
printf ("\n%d + %d = %47, i, J, 1 + 3);
}
Két qua cua chuong trinh trén dugc minh hoa nhu sau:
Please enter the maxinum value
for which a table can be printed: 5
+ 5 =

a s W DD B O

+ 4+ 4+ 4+ o+

O P N W b
I

o o1 o1 o1 o1 U

Chu y trong vong lap for, phan khai tao gia tri 1a:
i =20, j = max
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Khi vong lip bat dau chay, i dugc gan gia tri 0 va j dugc gan gid tri cia max.

Phén thay d6i gia tri ctia bién diéu khién gdm hai biéu thirc:

i++, j—

sau mdi 1an thuc hién than vong 1ap, i duoc ting 1én 1 va j giam di 1. Tong cua
hai bién d6 lu6n bang max va dugc in ra man hinh:

> Vong lip ‘for long nhau’:

Mot vong lip for duoc goi 1a 10ng nhau khi né ndm bén trong mét vong lap for
khac. N6 s€ co dang tuong ty nhu sau:
for (1 = 1; 1 < maxl; i++)

{

for (3 = 0; j < max2 ; Jj++)

}

Xem vi du sau:

Vi du 4:

#include <stdio.h>

main ()

{

int i, 3j, k;

i = 0;

printf (“Enter no. of row: %);

scanf (“&d”, &i);

printf (“\n”);

for (jJ = 0; 3 < 1i; J++)

{

printf (“\n”);

for (k = 0; k <= 3; k++) /*vong ldp for bén
trong*/
printf (“*7);

}

}

Chuong trinh trén s& hién thi ky tu “* trén mdi dong va sb ky tu *’ trén mdi
dong s& ting thém 1. Chwong trinh s& nhan vao s6 dong, tir 6 ky tu “*’ s& duoc in ra.
Vi du, néu nhap vao s 5, két qua nhu sau
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*

* x

* kK
* k kK

* kK kK

> Cac trwong hop khac cia vong lap ‘for’:

Vong lap for c6 thé duoc sir dung ma khong can phai co day du cac thanh phan

cua no.

Vi duy,
for (num = 0; num != 255;)
{ printf (“Enter no. “);

scanf (“%d”, &num) ;

}

Poan ma trén s€ yéu cAu nhdp gia tri cho bién num cho dén khi nhap vao 255.

Vong lap khong ¢ phan thay doi gia tri cua bién diéu khién. Vong lip s& két thuc khi

bién num c6 gia tri 255.

Tuong tu, xét vi du sau:

printf ("Enter value for checking :");

scanf ("%d", &num) ;

for(; num < 100; )
{

Vong lap trén khong c6 phan khdi tao tham sb va phan thay doi gia tri ciia tham

Vong lap for khi khong c6 bat ky thanh phan nao s& 1 mot vong lap vo tan
for (7 7 )
printf (" This loop will go on and on and on.. \n”);

Tuy nhién, 1€nh break bén trong vong 1ap s€ cho phép thoat khdi vong lap.

for ( ; ;)
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{ printf (“"This will go on and on”);

i = getchar () ;
if (1 == X' || 1 == Yx');
break;

Vong lap trén s€ dugce thuc hién cho dén khi nguoi dung nhap vao x hodc X.

Vong lap for (hay vong lap bat ki) c6 thé khong co bat ki 1énh nao trong phan
than ctia n6. Ki thuat nay giup ting tinh hiéu qua trong mot vai giai thuat va dé tao ra
do tré vé mat thoi gian.

for (i = 0; 1 < xyz value; 1i++);

1a mot vi du dé tao ra do tré vé thoi gian.

o Vong lap ‘while’:

Céu tric 13p th hai trong C 14 vong 13p while. Ct phap tong quat nhu sau:

while (diéu kién la duang)

cau lénh;

O @0, cau_lénh c6 thé 1a rdng, hay mot 1énh don, hay mot khdi 1énh. Néu vong
lap while chira mdt tap céc 1énh thi ching phai dugc dat trong cap ngodc xodn {}.
diéu_kién c6 thé 1a biéu thire bat ky. Vong lip s& duoc thuc hién lip di lap lai khi diéu
kién trén 1a ding (true). Chuong trinh s& chuyén dén thuc hién 1énh tiép sau vong lap
khi diéu kién trén 13 sai (false).

Vong lap for co thé dugc sur dung khi sb 1an thuc hién vong lap da dugc xac
dinh truge. Khi s 1an lap khong biét trude, vong lap while c6 thé dugc st dung.

Vidu S:

/* A simple program using the while loop*/

#include <stdio.h>

main ()

{

int count = 1;

while (count <= 10)

{ printf ("M\n This is iteration %d\n”, count);
count++;

}

printf (“M\nThe loop is completed. \n”);

}

Kétquécﬁachuongtﬂnhtx&1duqcInhﬂlhoanhusau

This is iteration 1

This is iteration 2
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This is iteration
This is iteration
This is iteration
This is iteration

This is iteration

O J o U b W

This is iteration

This is iteration 9

This is iteration 10

The loop is completed.

Dau tién chuong trinh gan gia tri cta count 1a 1 ngay trong cau lénh khai bao
n6. Sau d6 chuong trinh chuyén dén thyc hién 1énh while. Phan biéu thirc diéu kién
duogc kiém tra. Gia tri hién tai ciia count 1a 1, nh6 hon 10. Két qua kiém tra diéu kién 1a
ding (true) nén cac 1énh trong than vong ldp while dugc thuc hi¢n. Cac 1€nh nay
duoc dat trong cap dau ngoac nhon {}. Gia tri cia bién count 1a 2 sau 1an lap dau tién.
Sau d6 biéu thirc diéu kién lai duoc kiém tra 1an nita. Qua trinh nay c lap di l1ap lai
cho dén khi gia tri ctia count 16n hon 10. Khi vong lap két thic, 1énh printf() thir hai
duoc thuc hién.

Gidng nhu vong lap for, vong lip while kiém tra diéu kién ngay khi bat dau
thuc hién vong lip. Do d6 céc 1énh trong than vong lip s& khong dugc thuc hién néu
ngay tir ban dau diéu kién do 1a sai

Biéu thic diéu kién trong vong lap co thé phiic tap tiy theo yéu ciu cua bai
toan. Cac bién trong biéu thirc diéu kién co thé bi thay dbi gia tri trong than vong lip,
nhung cudi cung diéu kién d6 phai sai (false) néu khong vong lip s& khong bao gid két
thiic. Sau day 14 vi du vé mét vong 1dp while vo han.

Vi du 6:

#include <stdio.h>

main ()

{ int count = 0;

while (count < 100)

{

printf (“"This goes on forever, HELP!!!\n”);

count += 10;
printf (“\t%d”, count);
count -= 10;
printf (“"\t%d”, count);
printf ("\\Ctrl - C will help”);
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O trén, count ludn ludn béng 0, nghia 1a luén nho hon 100 va vi vay biéu thuc
ludn ludn tra vé gid tri true. Nén vong lap khong bao gior két thuc.

Néu ¢6 hon mot diéu kién duoc kiém tra dé két thuc vong lip, vong lap sé& két
thac khi ¢6 it nhat mot diéu kién trong cac diéu kién d6 1a false. Vi du sau s& minh
hoa diéu nay.

#include <stdio.h>

main ()

{ int i, J;
i = 0;
j = 10;

while (i < 100 && j > 5)

Vong 1ap nay sé€ thuc hién 3 lan, 1an lap tha nhét jselalo, lan lap ké tiép Jj béng
8 va lan lap tht ba j s& bang 6. Khi d6 i van nho hon 100 (i bing 3), j nhan gia tri 4 va
diéu kién j > 5 tro thanh false, vi vay vong lap két thic.

Chung ta hay viét mot chuong trinh nhan dir liéu tir ban phim va in ra man hinh.
Chuong trinh két thiic khi ban nhan phim ~Z (Ctrl + Z).

Vidu7:

/* 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 ‘"7’ */

#include <stdio.h>

main ()

{

char ch;
while ((ch = getchar()) != EOF)

{
putchar (ch)
}

}
Két qua ctia chuong trinh trén dugce minh hoa nhu sau:
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Vi du mot két qua thuc thi nhu sau:

Have

Have

a

a

good

good

day

day

~Z

Dir lidu nguoi ding nhap vao duoc in ddm. Chuong trinh 1am viéc nhu thé nao
? Sau khi nh@p vao mot tap hop cac ky tu, nd1 dung cua né s€ dugc in hai lan 1én man
hinh khi ban nhan <Enter>. Diéu nay la do cac ky tu ban nhap vao tir ban phim duoc
luu trit trong bd dém ban phim. Va 1€nh putchar() s€ léy no tr bo dém sau khi ban
nhin phim <Enter>. Chu ¥ cach thirc két thiic qué trinh nhap diie liéu bang t6 hop
phim *Z, day 1a ki tu két thac file tront DOS.

o Vong lap ‘do ... while’:

Vong lip do ... while con dugc goi 1a vong lip do trong C. Khong gidng nhur
vong lip for va while, vong 13p nay kiém tra diéu kién tai cudi vong lap. Piéu nay co
nghia la vong 13p do ... while s€ dugc thuc hién it nhét mot 1an, ngay ca khi diéu kién
1a sai (false) & lan chay dau tién.

Ct phap tong quat cua vong 1ap do ... while nhu sau:

do{

cdu_lénh;

} while (diéu kién);

Cap dau ngoac {} la khong can thiét khi chi c6 mét cau lénh hién dién trong
vong ldp, nhung viéc sir dung dau ngodc {} 1a mot thoi quen tdt. Vong lap do ... while
lap dén khi diéu_kién mang gié tri false. Trong vong lip do ... while, cdu_I¢nh (khdi
cac cau 1énh) s€ duoc thuc thi trudce, va sau do diéu_kién duoc kiém tra. Néu diéu kién
1a true, chuong trinh s€ quay lai thuc hién Iénh do. Néu diéu kién 1a false, chuong trinh
chuyén dén thuc hién 1énh nam sau vong lap.

Xét chuong trinh sau:

Vidu 8:

/* accept only int value */

#include <stdio.h>

volid main ()

98



{ int numl, num2;
num2 = 0;
do{
printf (“\nEnter a number: “);
scanf (“$d”, &numl) ;
printf (“No. is %d”, numl);
num2++;
}while (numl != 0);
printf(*\nThe total numbers entered were %d”,--num?2);
/* num2 1is decremented before printing because count
for last integer (0) is not to be considered */
}
Két qué cua chuong trinh dugc minh hoa nhu sau:
Enter a number: 10

No. is 10

Enter a number: 300
No. is 300

Enter a number: 45
No. is 45

Enter a number: O

No. is O

The total numbers entered were 3

Doan chuong trinh trén s& nhan cac s6 nguyén va hién thi chiing cho dén khi
mot s6 0 duge nhap vao. Va sau dé chuong trinh s& thoat khoi vong lip do ... while va
s6 luong cac sd nguyén da duoc nhap vao.

>  Cac vong Lip ‘while 16ng nhau’ va ‘do ... while’

Ciing giébng nhu vong lap for, cac vong lap while va do ... while ciing c6 thé
duqcléngvéonhauQHéyxennnétViduduchuaradudidéy

Vidu9:

#include <stdio.h>

volid main ()

{

int x;

char i, ans;

i="";
do{

clrscr();
x = 0;
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\ 4

ans = ‘y’;
printf (“\nEnter sequence of character: “);
do{
i = getchar();
X++;
}while (i != *\n’);
=y
printf (“\nNumber of characters entered
is:%d”, --x);

printf (“\nMore sequences (Y/N)?2”);
ans = getch();
}while (ans == ‘Y’ || ans == ‘y');

}

Kétquécﬁachuongtﬂnhduqcnﬁnhhganhusaw

Enter sequence of character: Good Morning!

Number of character entered is: 14

More sequences (Y/N)? N

Chuong trinh trén yéu ciu ngudi ding nhap vao mét chudi ki tu cho dén khi
nhan phim enter (vong Lip while bén trong). Khi d6, chuong trinh thoat khoi vong lap
do...while bén trong. Sau d6 chuong trinh héi ngudi ding c6 mudn nhap tiép nira hay
thoi. Néu ngudi ding nhan phim ‘y’ hodc “Y’, diéu kién cho vong while bén ngoai 1a
true va chuong trinh nhic ngudi ding nhap vao chudi ky tu khac. 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.

o Cac 1énh nhiy:

C ¢6 bdn cau lénh thuc hién sy r& nhanh khong diéu kién: return, goto, break,
va continue. Sy r& nhanh khong diéu kién nghia 13 sy 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 ndo trong chuong trinh, trong khi 1énh break va continue duoc st
dung két hop voi cac cau 1énh vong lap.

o Lénh ‘return’:

Lénh return dung dé quay lai vi tri goi ham sau khi cac I¢nh trong ham d6 duoc
thuc thi xong. Trong Iénh return cé thé c6 mot gia tri gén v&i no, gia tri do s€ dugc tra
vé cho chuong trinh. Ct phép tong quat ciia cau 1énh return nhu sau:

return biéu thic;
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Biéu_thtc 1a mot tiy chon (khong bat budc). C6 thé c6 hon mot 1énh return
duoc sir dung trong mot ham. Tuy nhién, ham s& quay trd vé vi tri goi ham khi gip
1énh return dau tién. Lénh return s& dugc 1lam rd hon sau khi hoc vé ham.

o Lénh ‘goto’:

C 1a mot ngon ngilr 1ap trinh co cAu truc, tuy vdy n6 van chira mot sb cau lénh
1am pha vé céu trac cta chuong trinh:

> goto

> label

Lénh goto cho phép chuyén quyén diéu khién téi mot 1énh bat ki nam trong
cung khéi 1énh hay khac khéi 1énh bén trong ham dé. Vi vdy né vi pham cac qui tic
clia mot ngdn ngir 14p trinh ¢o cau trac.

C1 phap tong quat cia mot ciu 1énh goto la:

goto label;

Trong d6 label 1a mot dinh danh phai xuét hién nhu 1 tién t6 (prefix) ciia mot
cau 1énh khac trong cing mot ham. DAu chdm phay (;) sau label danh dau su két thic
cua Iénh goto. Céc 1énh goto 1am cho chuong trinh khé doc. Chung lam giam dd tin
cdy va lam cho chwong trinh khé bédo tri. Tuy nhién, chiing van duoc dung vi chung
cung cap cac cach thirc hitu dung dé thoat ra khoi nhitng vong lap 16ng nhau qua nhiéu

muc. Xét doan ma sau:

for (...) {
for(...) {
for(...) {
while(...) {
if (...) goto errorl;
}
}
}
}
errorl: printf (“Error !!!”);

Nhu da théy, label xuat hién nhu la mot tién t6 cua mot cau 1énh khéc trong
chuong trinh.

label: cau_ lénh

hoac

label:

{

Chudi cé&c cau lénh;
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}
Vi du

10:

#include <stdio.h>

#include <conio.h>

void

{

main ()

int num

Test:

clrscr();
labell:

printf (“M\nEnter a number (1):

scanf (“%d”, &num) ;
if (num == 1)
goto Test;
else

goto labell;

printf (“All done...”);

}

Két qua ctia chuong trinh trén dugce minh hoa nhu sau:
Enter a number: 4

Enter a number: 5

Enter a number: 1
All done...

o Lénh ‘break’:

Cau 1énh break c6 hai cach dung. N6 co thé duoc st dung dé két thuc mot case

trong cau 1énh switch hodc dé két thuc ngay mot vong lip, ma khong can kiém tra diéu

kién vong lap.

Khi chuong trinh gép lIénh break trong mdt vong lap, ngay lap tic vong lap
duge két thiic va quyén diéu khién chuong trinh dugc chuyén dén cau lénh theo sau

vong lap. Vi duy,
Vidu 11:
#include <stdio.h>

volid main ()

{

int countl, count2;

\\).
’

for (countl= 1,count2 = 0; countl <= 100; countl++)

{

printf (“Enter %$d Count2: “ countl);

scanf (“%$d”, count?2) ;

if (count2==100) break;
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}

Két qua ctia chuong trinh trén duge minh hoa nhu sau:

Enter 1 count2: 10

Enter 2 count2: 20

Enter 3 count2: 100

Trong doan mi 1énh trén, ngudi dung co thé nhap gia tri 100 cho count2. Tuy
nhién, néu 100 duoc nhép vao, vong lap két thuc va diéu khién duoc chuyén dén cau
1énh ké tiép.

Mot diém khac can luu y 14 viée st dung cu 1énh break trong cac 1énh lap 10ng
nhaquhichuongtﬁnhthucthidénInét1@ﬂ1breakrﬁn1ﬂongInétvénglapibrléng
bén trong mot vong lap for khac, quyén diéu khién duoc chuyén tré vé vong lap for
bén ngoai.

o Lénh ‘continue’:

Lénh continue két thuc 1an 1ap hién hanh va bat dau 1an lap ké tiép. Khi gap
1énh nay trong chuong trinh, cac cau 1€nh con lai trong than ctia vong 1dp dugc bo qua
va quyén diéu khién duoc chuyén dén budc dau cua vong lap trong lan 1ap ké tiép.

Trong truong hop vong lap for, continue thuc hién biéu thic thay doi gia tri
ctia bién diéu khién va sau d6 kiém tra biéu thirc diéu kién. Trong trudng hop cia 1énh
while va do...while, quyén diéu khién chuong trinh duoc chuyén dén biéu thirc kiém

tra diéu kién. Vi du:

Vidu 12:
#include <stdio.h>
volid main ()

{

int num;
for (num = 1; num <= 100; num++)
{

if (num % 9 == 0) countinue;

printf (“$d\t”, num);
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Chuong trinh trén in ra tat ca cac sd tir 1 dén 100 khong chia hét cho 9. Két qua
chuong trinh dugc 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 4 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 9% 97 98 100
o) Ham ‘exit()’:

Ham exi#() 1a mot ham trong thu vién chuan cia C. N6 lam viéc tuong tu nhu
mot 1énh chuyén quyén diéu khién, diém khac nhau chinh 1a cac 1énh chuyén quyén
diéu khién thuong dugc st dung dé thoat khoi mot vong lap, trong khi exit() duoc sir
dung dé thoat khoi chwong trinh. Ham nay s& ngay lap tuc két thic chuong trinh va
quyén diéu khién dugc tra vé cho hé diéu hanh. Ham exit() thudng dugc ding dé kiém
tra mot diéu kién bit budc cho viée thuc thi ciia mot chuwong trinh c6 duoc thoa min
hay khong. Ct phap tong quat ctia ham exit() nhu sau:

exit (int m& tra vé);

& d6 ma_trd_vé 1a mot tuy chon. S6 0 thuong duge dung nhu mot ma_trd_vé dé
xac dinh sy két thic chuong trinh mdt cach binh thuong. Nhiing gia tri khac xac dinh

mot vai loai 101.
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4.3.4. Quy trinh k¥ thuat trong bai hgc ctiia GV va SV:
* Quy trinh thi pham cua GV
- Budc 1: Chuan bi bai giang, tai liéu va diéu kién trang thiét bi giang day
- Budce 2: Chuén bi bai tap mau va dua ra ndi dung thuc hanh
- Budce 3: Phd bién cac quy trinh, cac budc thuc hién
- Budc 4: Huéng dan noi dung bai hoc, Huéng dan thi pham mau
- Budce 5: Quan 1y 16p hoc
- Buéc 6: Giai dap, tu van, danh gia, nhan xét
- Bu6e 7: Chdm diém va ndp céac bai danh gia cho b mon
* Quy trinh thuc hién bai cia SV
- Budc 1: SV chuan bi tai liéu, vo, bat, gidy nhap, tai liéu tra ciru
- Budc 2: Doc tai liéu Lap trinh cdn ban C phan céu trac vong lap For
- Budce 3: Sinh vién trinh bay bai thyc hanh, thao luan va nhan xét gép y.
4.3.5. Cac miu hinh sin phiam cho SV tham khao:
- SV xem video
4.3.6. Phan ty thue hanh thao tic thwdng xuyén ciia SV trong bai hoc:
Cau 1: Viét chuong trinh in ra diy s6 100, 95, 90, 85, ....., 5.
Cau 2: Nhap vao hai s6 numl va num2. Tim tong cua tat ca cac s6 1é nam gitra
hai s6 da duoc nhap.
Cau 3: Viét chuong trinh in ra chudi Fibonaci (1,1,2,3,5,8,13,...)

Cau 4: Viét chuong trinh dé hién thi theo mau dudi day:

(a) 1 (b) 12345
12 1234
123 123
1234 12
12345 1

4.3.7. San pham thuwc hanh:

+ Cac vi du demo.
4.3.8. Diéu kién dé GV- SV thuc hién bai hoc thuc hanh;
4.3.8.1. Diéu kién chuin bj trwéc bai hoc

+ Gidng vién:
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- Pé cuong chi tiét bai giang

- Thiét ké bai giang

- Hoc liéu tham khao, m& rong

+ Sinh vién:

- Boc k¥ bai hoc trudce khi gidng vién Ién 16p

- Chuén bj vén dé théo luan, trao doi vai giang vién

- Cac tai liéu tham khao, mé rong do giang vién yéu cau
4.3.8.2. Ky thuat va phuwong tién day hoc:

- Bang, phan viét

- Man hinh I6n

- May tinh, may chiéu
4.3.8.3. Phwong phap td chirc day-hoc:

- Thuyét trinh, dién giang, thuc hanh

- Phét van

- Trao d6i, thao luan

- Cemina

- Van dap
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4.4 N§i dung bai gidng 3
4.4.1 Tén bai giding: BAI 3: HAM

S6 tiét 1én I6p cua GV: 04 tiét; So tiét tw lam bai cia SV : 04 tiét
4.4.2. Phan mé dau tiép cin bai;
Mot ham 1a mdt doan chuong trinh thuc hi€n mdt tdic vu duoc dinh nghia cu thé.
Chung thuc chét 1a nhitng doan chwong trinh nho gitp giai quyét mot van dé 16n.
4.4.3. Phan kién thire, k§ thuit cin ban:
4.4.3.1. Phan kién thire ciin bin

+ Phan kién thirc

Muc tiéu:

Két thiic bai hoc nay, ban c6 thé:
Tim hiéu vé cach st dung cac ham
Tim hiéu vé cAu tric cia mot ham

Khai b4do ham va cac nguyén mau ham

YV V V V

Thao luan céc kiéu khac nhau cta bién

> Tim hiéu cach goi cac ham:

e Goi bang gi4 tri

> Goi bang tham chiéu
Tim hiéu vé cac qui tic vé pham vi ciia ham

> Tim hiéu cac ham trong cac chuong trinh c6 nhiéu tap tin

> Tim hiéu vé cac 16p luu trit

> Tim hiéu vé con tro ham.
o  Sir dung cac ham

No6i chung, cac ham dugc st dung trong C dé thuc thi mot chudi cac 1énh lién
tiép. Tuy nhién, cach str dung cac ham thi khong gidng véi cac vong lap. Cac vong lap
6 thé l3p lai mot chudi cac chi thi véi cac lan 1ap lién tiép nhau. Nhung viéc goi mét
ham sé& sinh ra mot chudi cac chi thi duoc thue thi tai vi tri bat ky trong chuong trinh.
Céc ham c6 thé duge goi nhiéu 1an khi ¢é yéu cau. Gia sir mot phan ctia ma 1énh trong
mot chuong trinh dung dé tinh ti 1¢ phan trim cho mot vai con sd. Néu sau do, trong
cung chuong trinh, viéc tinh todn nhu vy can phai thyc hién trén nhiing con sé khac,
thay vi phai viét lai cac chi thi giéng nhu trén, mot ham co thé duoc viét ra dé tinh ti 18
phan trim cua bat ky cac con s6. Sau d6 chuong trinh c6 thé nhay dén ham d6, dé thuc
hién viéc tinh todn (trong ham) va tro vé noi né da duoc gol. biéu nay s€ dugc giai
thich rd rang hon khi thdo luan vé cach hoat dong cua cac ham.

Mot diém quan trong khéc 1a cac ham thi dé viét va dé hiéu. Cac ham don gian
¢ thé duoc viét dé thuc hién cac tac vu xac dinh. Viée g0 roi chuong trinh cling dé
dang hon khi cdu trac chuong trinh d& doc, nhd vao su don gian héa hinh thirc cta né.
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M&di ham c6 thé dugce kiém tra mot cach doc 1ap voi cac dir ligu dau vao, voi dir lidu
hop 1é cling nhu khong hop 18. Cac chuong trinh chira cac ham ciing dé béo tri hon,
boi vi nhitng sira ddi, néu yéu cau, c6 thé dugc giéi han trong cic ham cia chuong
trinh. Mgt ham khong chi dugc goi tir cac vi tri bén trong chuong trinh, ma cac ham
con ¢6 thé dat vao mot thu vién va dugc st dung boi nhiéu chuong trinh khac, vi vay
tiét kiém duoc thoi gian viét chuwong trinh.
o  Céu tric ham
C phép tong quat ciia mot ham trong C 1a:
type specifier function name (arguments)
{
body of the function
return statement
}
type_specifier xac dinh kiéu dir lidu cua gia tri s& dugc tra vé bai ham. Néu

khong ¢ kiéu duoc dua ra, ham cho rang tra vé mot két qua sd nguyén. Cac ddi sb
dugc phan cach boi dau phay. Mot cip diu ngodc rdng () van phai xuat hién sau tén
ham ngay ca khi néu ham khong chira bit ky ddi sé nao. Cac tham sb xuat hién trong
cap dau ngoac () dugc goi la tham s6 hinh thirc hoc d6i s6 hinh thirc. Phin than cua
ham c6 thé chira mot hodc nhiéu ciu 1énh. Mot ham nén tra vé mot gia tri va vi vay it
nhat mot 1énh return phai co6 trong ham.

o Cac doi s0 caa mot ham

Trude khi thao ludn chi tiét vé cac d6i s6, xem vi du sau,
#include <stdio.h>
main ()
{
int i;
for (i =1; i <=10; i++)

printf ("\nSquare of %d is %d “, 1i,squarer (i));

squarer (int x)
/* int x; */
{
int j;
J = x * x;
return(j) ;
}
Chuong trinh trén tinh tinh binh phuong cac s6 tir 1 dén 10. Piéu nay dugc thuc
hién bang viéc goi ham squarer. Dir liéu duoc truyén tir thu tuc goi (trong trudng hop
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trén 1a ham main()) dén ham duogc goi squarer thong qua cac ddi s6. Trong thu tuc
goi, cac ddi sb duoc biét nhu 13 cac dbi s6 thwe va trong dinh nghia ctia ham duogc goi
(squarer()) cac d6i sb dugc goi 1a cac ddi s6 hinh thire. Kiéu dir liéu cua cac dbi sd
thuc phai cung kiéu v6&i cac dbi sé hinh thirc. Hon nita, sb luong va thr ty cua cac
tham s thuc phai giéng nhu cia cac tham sd hinh thirc.

Khi mét ham dugc goi, quyén diéu khién sé& duoc chuyén dén cho no, & d6 cac
dbi s6 hinh thirc duge thay thé boi cac d6i sb thyc. Sau d6 ham duoc thyc thi va khi
bat gdp cau 1énh return, nd s& chuyén quyén diéu khién cho chuong trinh goi né.

Ham squarer() dugc goi bang cach truyén s6 can duoc tinh binh phuong. Déi s6
x ¢6 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 vé&i kiéu dit liéu trong cédp
ddu ngodc ()*/

Phwong phap 2

squarer (x)

int x;

/*x dugc d&t trong cdp diu ngodc (), va kiéu cua nd
dugc khai bdo ngay sau tén ham */

Chu y, trong truong hop sau, x phai dugc dinh nghia ngay sau tén ham, trudc
khéi 1énh. Piéu nay that tién loi khi c6 nhiéu tham sé co ciung kiéu dit liéu duoc
truyén. Trong trudong hop nhu vay, chi phai chi rd kiéu d& mot lan duy nhét tai diém
bat dau.

Khi cac ddi sb duoce khai bao trong cap dau ngoic (), moi ddi sb phai dugc dinh
nghia riéng 1, cho du chiing cé cung kiéu dit liéu. Vi du, néu x va y 1a hai déi s6 cia
mot ham abc(), thi abc (char x, char y) la mot khai bdo ding va abc (char
x, y) lasai.

o  Swutra vé tir ham

Lénh return co6 hai muc dich:

> Ngay lap tirc tra diéu khién tir ham vé chuong trinh goi

> Bit ky cai gi bén trong cip dau ngodc () theo sau return duoc tra vé nhu
la mot gia tri cho chuong trinh goi.

Trong ham squarer(), mot bién i kiéu int dugc dinh nghia dé luu gid tri binh
phuong ctia d6i s6 truyén vao. Gia tri ctia bién nay duoc tra vé cho ham goi thong qua
1énh return. Mot ham c6 thé thuc hién mot tac vu xac dinh va tra quyén diéu khién vé cho

thi tuc goi nd ma khong can tra vé bét ky gia tri nao. Trong truong hop nhu vy, 1énh
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return c6 thé dugc viét dang return(0) hodc return. Chu ¥ rang, néu mot ham cung cp
mot gia tri trd vé va n6 khong 1am didu do6 thi no sé tra vé gid tri khong thich hop.

Trong chuong trinh tinh binh phuong cta cac s, chuong trinh truyén dit liéu t6i
ham squarer thong qua cac d6i sd. C6 thé ¢ cac ham dugc goi ma khong can bat ky dbi
s6 nao. O day, ham thyc hién mot chudi cac 1énh va tra vé gia tri, néu duoc yéu cau

Chu ¥ rang, ham squarer() ciing c6 thé duoc viét nhu sau

squarer (int x)

{

return (x*x) ;

}

O day mot biéu thuc hop 1€ dugc xem nhu mdt dbi s trong cau lénh return.
Trong thyc té, 1énh return c6 thé duoc st dung theo mot trong cac cach sau day:

return;

return (hdng) ;

return (bién) ;

return (biéu thuc) ;

return (cdu lénh danh gid); vidu: return(a>b?a:b);

Tuy nhién, gidi han ctia I¢nh return 1a né chi cé thé tra vé mot gia tri duy nhét.

o Kiéu cia mot ham

type-specifier duoc st dung dé xac dinh kiéu dit liéu tra vé ctia mot ham.
Trong vi du trén, type-specifier khong duoc viét bén canh ham squarer(), vi
squarer() tra vé mot gia tri kiéu int. type-specifier 13 khong bét budc néu mot gia tri
kiéu sb nguyén duoc tra vé hodc néu khong ¢ gia tri ndo duoc tra vé. . Tuy nhién, tdt
hon nén chi ra kiéu dir liéu tra vé 1a int néu mot gia tri s nguyén duoc tra vé va tuong
tu dung void néu ham khéng tra vé gia tri nao.
o  Goi ham

C6 thé goi mot ham tir chuong trinh chinh bang cach sir dung tén cua ham, theo
sau la cap dau ngoac (). Cap dau ngodc la can thiét dé noi voi trinh bién dich 1a day la
mot 101 goi ham. Khi mot tén ham dugc s dung trong chuong trinh goi, tén ham co
thé 1a mot phan ctia mot mot 1énh hodc chinh nd 1a mot cau 1énh. Ma ta da biét mot cau
1énh ludn két thiic véi mot dau chdm phay (5). Tuy nhién, khi dinh nghia ham, khong
dugc dung ddu cham phay ¢ cudi phan dinh nghia. Su ving mat cia diu chdm phay
n6i voi trinh bién dich day 1a phan dinh nghia ctia ham va khong duoc goi ham.

Mot s6 diém can nhé:

» Mot diu chAm phéy dugc dung & cudi cau 1énh khi mot ham dugc go1, nhung

n6 khong duge dung sau mdt su dinh nghia ham.
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> Cap dau ngoic () 1a bit budc theo sau tén ham, cho du ham co dbi sé hay
khong.
> Ham goi dén mot ham khac dugc goi 13 ham goi hay thi tuc goi. Va ham
duogc goi dén con dugce goi 1a ham dwgc goi hay thii tuc dwoc goi.
> Céc ham khong tra vé mot gia tri sb nguyén can phai x4c dinh kiéu cua gia tri
duoc tra vé.
> Chi mot gié tri c6 thé duoc tra vé boi mot ham.
> Mot chuong trinh ¢ thé c6 mot hodc nhiéu ham.
o  Khai bao ham
Mot ham nén dugc khai bao trong ham main() trude khi ndé duge dinh nghia
hoidc sir dung. Pidu nay phai duoc thuc hién trong trudng hop ham duoc goi trude khi
n6 dugc dinh nghia.
Xem vi du,
#include <stdio.h>
main ()

{

address () ;

}

address ()

{

}

Ham main() goi ham address() va ham address() dugc goi trudc khi ndé dugce
dinh nghia. Mic du, né khong dugc khai bao trong ham main() thi diéu nay co thé
thuc hién dugc trong mot s6 trinh bién dich C, ham address() dugc goi ma khong can
khai bao gi thém ca. Day la sy khai bao khong twong minh ciia mdt ham.

Ciac nguyén miu ham

Mot nguyén miu ham 1a mot khai bao ham trong d6 xac dinh rd kiéu dir liéu

cua cac doi sb va tri tra vé. Thong thuong, cac ham dugc khai bao bﬁng cach xac dinh

kiéu cua gia trj duoc tra vé boi ham, va tén ham. Tuy nhién, chuan ANSI C cho phép
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s6 luong va kiéu dir lidu cta cac ddi s6 ham dugc khai bao. Mot ham abe() ¢6 hai ddi
sb kiéu int 1a x va y, va tra vé mot gia tri kiéu char, c6 thé duoc khai bao nhu sau:
char abc();

hoac

char abc(int x, nt y);

Céach dinh nghia sau duoc goi 1 nguyén miu ham. Khi cic nguyén mau dugc
sit dung, C c6 thé tim va thong bao bat ky kiéu dit liéu khong hop 1é khi chuyén doi
gilia cac ddi sb duoc dung dé goi mot ham véi sy dinh nghia kiéu cta cac tham sb.
Mot 15 s& duoc thong bao ngay khi co su khac nhau gitra s6 lwong cac ddi sb dugce sir
dung dé goi ham va s luong cac tham s6 khi dinh nghia ham.

C phép tong quat ciia mot nguyén mau ham:

type function name (type
parm namel, type parm nameZ, ..type
parm nameN) ;

Khi ham dugc khai bao khong c6 cac thong tin nguyén mau, trinh bién dich cho
rang khong c6 thong tin vé cac tham sé duoc dua ra. Mot ham khong c6 ddi sb co thé
gdy ra 11 khi khai bao khong co thong tin nguyén mau. Bé tranh diéu nay, khi mot
ham khong c6 tham s6, nguyén mau cua né st dung void trong cip dau ngoic (). Nhu
da ndi & trén, veid ciing duoc st dung dé khai bao twdng minh mot ham khong cé gia
tri tra ve.

Vi du, néu mot ham noparam() tra vé kiéu dir liéu char va khong c6 cac tham $6
dugc got, co thé duoc khai bdo nhu sau

char noparam(void) ;

Khai bao trén chi ra ring ham khong c6 tham sb, va bat ky 10i goi c6 truyén
tham s dén ham d6 1a khong dung.

Khi mot ham khéng nguyén mau duoc goi tit ca cac kiéu char dugc doi thanh
kiéu int va tat ca kiéu float dwgc ddi thanh kiéu double. Tuy nhién, néu mot ham la
nguyén mau, thi cac kiéu di dua ra trong nguyén mau duoc giit nguyén va khong co su
tang cap kiéu xay ra.

o Cécbién

Nhu d3 thdo luan, cac bién 1a nhitng vi tri dugc dat tén trong by nhd, dugce su

dung dé chira gia tri c6 thé hodc khong thé duogc stra doi boi mot chuong trinh hoic

mot ham. Co ba loai bién co ban: bién cuc by, tham so hinh thire, va bién toan cuc.

1. Bién cuc bd la nhitng bién duoc khai bao bén trong mot ham.
2. Tham s6 hinh thire dugc khai bao trong mot dinh nghia ham nhu 1a cac
tham sb.
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3. Bién toan cuc duogc khai bio bén ngoai cac ham.
o  Bién cuc bd
Bién cuc bd con dugc goi 1a bién ddng, tir khoa auto dugc sir dung dé khai béo
chung. Ching chi duoc tham chiéu dén boi cac 1énh bén trong cua khdi 1énh ma bién
dugc khai bao. Pé rd hon, mét bién cuc bd duoc tao ra trong luc vao mét khdi va bi
huy trong luc di ra khoi khéi 6. Khéi 1énh thong thudng nhat ma trong d6 mot bién
cuc bo duoc khai bao chinh la ham.
Xem doan ma 1énh sau:
void Dblkl (void) /* void denotes no value
returned*/
{
char ch;

ch = ‘a’;

}
void blk2 (void)
{

char ch;

ch = ‘b’;

}
Bién ch duoc khai bao hai lan, trong blk1() va blk2(). ch trong blk1() khong co
lién quan dén ch trong blk2() boi vi mdi ch chi dugc biét dén trong khdi 1énh ma nd

duoc khai bao.

Vi céc bién cuc bd duoc tao ra va huy di trong mdt khdi ma chung dugc khai
bao, nén nodi dung cta ching bi mat bén ngoai pham vi ctia khdi. Diéu nay c6 nghia 1a
chung khong thé duy tri gia tri ciia chung gitra cac lan goi ham.

T khéa auto co thé duge dung dé khai bao céc bién cuc bd, nhung thuong no
khong dugc dung vi mac nhién cac bién khong toan cuc dugc xem nhu la bién cuc bo.

Céc bién cuc bd dugc sir dung boi cac ham thuong duoc khai bao ngay sau dau
ngodc md “{* ctia ham va trudc tit ca cic cau lénh. Tuy nhién, cac khai bao c6 thé &
bén trong mot khdi ctia mot ham. Vi dy,

void blkl (void)
{
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int t;

t =1,
if(t > 5)
{
char ch;

}
Trong vi du trén bién ch duoc tao ra va chi hop 1€ bén trong khéi ma 1énh if’.
N6 khong thé dugc tham chiéu dén trong mot phﬁn khac cua ham blk1().
Mot trong nhitng thuén lgi ctuia su khai bdo mot bién theo cach nay d6 1a bd nho
s& chi dugc cip phat cho né khi néu diéu kién dé di vao khdi Iénh if duoc thoa. Pidu
nay 1a boi vi cac bién cuc bo chi dugc khai bao khi di vao khdi 1énh ma cac bién dugc

dinh nghia trong do.

Chu y: Diéu quan trong cAn nhé 12 tit ca cac bién cuc bd phai dugc khai bao tai
diém bt dau ctua khdi ma trong d6 ching dugc dinh nghia, va trudc tAt ca cic cau 1énh
thuc thi.

Vi du sau c6 thé khong 1am viéc v6i mot s6 cac trinh bién dich.
void blkl (void)
{

char ch; /* This will cause an error */

}
o) Tham s6 hinh thirc

Mot ham stir dung cac doi s6 phai khai bdo céc bién d€ nhan cac gia tri cia cac

dbi s6. Cac bién nay dugc goi 1a tham so hinh thire ciia ham va hoat dong giéng nhur
bat ky mét bién cuc bd bén trong ham.
Céc bién nay duoc khai bao bén trong cip dau ngoic () theo sau tén ham. Xem

vi du sau:
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blkl (char ch, int i)
{

if(i > 5)

ch = ‘a’;
else

i =1 +1;
return;

}

Ham bIk1() ¢6 hai tham sé: ch va i.

Céc tham sd hinh thirc phai duoc khai bao cung véi kiéu ciia chung. Nhu trong
vi du trén, ch c6 kiéu char va i c6 kiéu int. Cac bién nay co thé duoc st dung bén
trong ham nhu céc bién cuc bo binh thuong. Chiing bi huy di khi ra khoi ham. Can cha
¥ 13 cac tham s6 hinh thie d khai bao c6 cung kiéu dit liéu véi cac dbi sé duge st
dung khi goi ham. Trong trudng hop cé sai, C c6 thé khong hién thi 16i nhung c6 thé
dua ra mot két qua khong mong mudn. Diéu nay 1a vi, C van dua ra mot vai két qua
trong cac tinh huéng khéac thuong. Nguoi 1ap trinh phai dam bao rang khong cé cac 15i
vé sai kiéu.

Ciing giéng nhu véi cac bién cuc bd, cac phép gan ciing co thé dugc thyc hién
v6i tham s6 hinh thirc ciia ham va chung ciing c6 thé dugc st dung bét ky biéu thirc
nao ma C cho phép.

o  Bién toan cuc

Céc bién toan cuc 13 bién duge théy boi toan bo chuong trinh, va co thé duoc st
dung bai mdt ma 1énh bat ky. Chung dugc khai bao bén ngoai cac ham cia chuong
trinh va luu gia tri ciia chung trong sudt sy thyc thi cia chuong trinh. Cac bién nay co
thé dugc khai bao bén ngoai main() hodc khai bao bt ky noi dau trude 1an st dung
dau tién. Tuy nhién, tt nhat dé khai bao cac bién toan cuc 1a tai ddu chuong trinh,
nghia 1a trudc ham main().

int ctr; /* ctr is global */
void blkl (void);
void blk2 (void) ;
void main (void)
{
ctr = 10;
blkl ();

}
void blkl (void)
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int rtc;

if (ctr > 8)

{
rtc = rtc + 1;
blk2();

}
void blk2 (void)

Trong doan ma I¢nh trén, ctr 1a mot bién toan cuc va duge khai béo bén ngoai
ham main() va blk1(), n6 c6 thé duoc tham chiéu dén trong cac ham. Bién ctr trong
bIk2(), 1a mot bién cuc bd va khong co lién quan voi bién toan cuc ctr. Néu mot bién
toan cuc va cuc bd co cing tén, tit ca cac tham chiéu dén tén d6 bén trong khéi chira
dinh nghia bién cuc bo s& duge két hop véi bién cuc bo ma khong phai 1a bién toan
cuc.

Céac bién toan cuc duoc luu trit trong cac vung ¢d dinh cta bd nhé. Céc bién
toan cyc hitu dung khi nhiéu ham trong chwong trinh sir dung cing dir liéu. Tuy nhién,
nén tranh sir dung bién toan cuc néu khong can thiét, vi ching giit bd nhé trong subt
thot gian thuc hién chuong trinh. Vi vay viéc st dung mét bién toan cuc ¢ noi ma mot
bién cuc bd co kha ning dap ung cho ham sir dung 1a khong hiéu qua. Vi du sau sé&
gitip 1am rd hon diéu nay:

void addgen (int i, int 7j)

{

return (i + 7j);
}
int i, 3;
void addspe (void)
{

return (i + 7j);
}

Ca hai ham addgen() va addspe() déu tra vé tong cia cac bién i va j. Tuy
nhién, ham addgen() duogc st dung dé tra vé tong cua hai s bat ky; trong khi ham
addspe() chi tra vé tong cia cac bién toan cuc i va j.

o  Lop luu trir (Storage Class)
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MB&i bién trong C c6 mét dic trung duoc goi 14 16p lwu trix. Lp luu trit xac dinh
hai khia canh cua bién: thoi gian séng ctia bién va pham vi cta bién. Thoi gian song cia
mot bién 13 thoi gian ma gid tri ctia bién ton tai. Sw thay dwec ciia mot bién xac dinh cac
phﬁn cua mot chuong trinh s€ cé thé nhan ra bién. Mot bién c6 thé xuét hién trong mot
khéi, mot ham, mot tap tin, mGt nhom cac tap tin, hodc toan by chuong trinh

Theo cach nhin cua trinh bién dich C, mot tén bién xac dinh mot vai vi tri vat ly
bén trong mdy tinh, & 46 mot chudi cac bit biéu dién gid trj duoc luu trir cua bién. Co
hai loai vi tri trong mdy tinh ma & do gia tri cua bién c6 thé duoc luu trit: bd nhd hodc
thanh ghi CPU. L6p luu trit cua bién x4c dinh vi tri bién duoc luu trix 1a trong by nhé
hay trong mét thanh ghi. C ¢6 bén 16p luu trit. D6 1a:

> auto

» external

» static

» register

D6 1a cac tir khod. Ca phéap tong quat cho khai bao bién nhu sau:
storage specifier type var name;

o Bién tw dong

Bién tu dong that ra la bién cuc bo ma chung ta da n6i ¢ trén. Pham vi cia mét
bién ty dong c6 thé nho hon ham, néu né duoc khai bao bén trong mot ciu 1énh ghép:
pham vi ctia nd bi gidi han trong cau 1énh ghép d6. Ching c¢6 thé dugc khai bao bang
tor khoa auto, nhung su khai bao nay la khong can thiét. Bét ky mot bién dugc khai
bao bén trong mot ham hodc maot khdi 1énh thi mic nhién 1a thudc 16p auto va hé théng

cung cap vung bo nhé dugc yéu cau cho bién do.

o Bién ngoai

Trong C, mot chuong trinh 16n co thé duoc chia thanh cidc module nhé hon, céac
module nay cé thé duoc bién dich riéng 1é va duoc lién két lai voi nhau. Diéu nay
duoc thuc hién nham tang tde dd qua trinh bién dich céc chuong trinh 16n. Tuy nhién,
khi cac module dugc lién két, cac tap tin phai duoc chuong trinh thong bao cho biét vé
céc bién toan cuc duoc yéu cAu. Mot bién toan cuc chi c6 thé duoc khai bao mot lan.
Néu hai bién toan cuc c6 cung tén dugc khai bio trong cung mot tap tin, mot thong
diép 16i ‘duplicate variable name’ (tén bién trung) c6 thé dwoc hién thi hodc don gian
trinh bién dich C chon mét bién khac. Mot 18i twong ty xay ra néu tat ca cac bién toan
cuc dugce yéu cau boi chuong trinh chira trong mdi tap tin. Mac du trinh bién dich

khong dua ra bat ky mot thong bao 15i nao trong khi bién dich, nhung sy that cac ban
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sao cua cung mot bién dang duoc tao ra. Tai thoi diém lién két cac tap tin, bo lién Kkét
s& hién thi mot thong bao 16i nhu sau ‘duplicate label’ (nhan tring nhau) vi n6 khong
biét str dung bién ndo. Lop extern dugc dung trong truong hop nay. Tat ca cac bién
toan cuc dugc khai bao trong mdt tdp tin va cac bién giéng nhau duoc khai bao 1a o

ngoai trong tat ca cac tap tin. Xem doan ma 1énh sau:

Filel File2
int i,3; extern int 1i,7;
char a; extern char a;
main () XyZ ()
{ {
i=3 *5

} }
abc () par ()
{ {

i =123; J = 50;

} }

File2 c6 cac bién toan cuc giéng nhu Filel, ngoai tror mot diém 1a cac bién nay
co tu khoa extern dugc thém vao su khai bdo cua ching. Tu khoa nay ndi véi trinh
bién dich 1a tén va kiéu cua bién toan cuc dugc sir dung ma khong can phai tao lai sy
luu trir cho chung. Khi hai module dugc lién két, cac tham chiéu dén céac bién ngoai
duoc giai quyét.

Néu mot bién khong dugc khai bdo trong mdt ham, trinh bién dich sé& kiém tra
no6 ¢o so khop voi bat ky bién toan cuc nao khong. Néu khép vo1 mot bién toan cuc, thi
trinh bién dich s& xem nhu mot bién toan cuc dang dugc tham chiéu dén.

o  Bién tinh

Céc bién tinh 13 cac bién cb dinh bén trong cac ham va cac tap tin. Khong gidng
nhu cac bién toan cuc, ching khong dugc biét dén bén ngoai ham hodc tap tin cia
ching, nhung ching gilr duoc gia tri cia ching giita cac lan goi. Diéu nay c6 nghia 14,
néu mot ham két thiic va sau d6 dugc goi lai, cac bién tinh di dinh nghia trong ham do6
van giir dugc gia tri ciia chung. Su khai bao bién tinh duoc bat dau véi tir khoa static.

C6 thé dinh nghia cac bién tinh c6 cing tén nhu hudng din véi cac bién ngoai.

Céc bién cuc b (bién tinh cling nhu bién dong) c6 do uvu tién cao hon céc bién ngoai
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va gia tri ciia cac bién ngoai s& khong anh huong boi bat ky sy thay doi ndo cac bién
cuc bd. Cac bién ngoai co cung tén vadi cac bién noi trong mot ham khong thé duoc
truy xuét truc tiép bén trong ham do.

Céc gia tri khoi tao ¢o thé duoc gan cho cac bién trong su khai bao cac bién
tinh, nhung céac gia tri nay phai la cac hang hodc cac biéu thirc. Trinh bién dich ty dong
gan mot gia tri mac nhién 0 dén céc bién tinh khong duoc khoi tao. Su khéi tao thuc
hién ¢ dau chuwong trinh.

Xem hai chuong trinh sau. Sy khéac nhau gitra bién cuc bd: tu dong va tinh sé
duoc lam ro.

Vi du vé bién tu dong:

#include <stdio.h>
main ()
{
incre () ;
incre () ;

incre () ;

incre ()
{
char var = 65;/* var i1s automatic variable*/
printf ("\nThe character stored in var is %c”,
var++) ;
}

Két qua ctia chuong trinh trén sé 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:
#include<stdio.h>
main ()
{
incre () ;
incre () :
incre () :
}

incre ()
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static char var = 65; /* var is static variable
*/

printf (“nThe character stored in wvar is %c”,
var++) ;

}

Két qua ctia chuong trinh trén sé 1a:

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 véi 16p Ivu trir auto (16p luu trir mac dinh) dugc khéi tao
lai 12 65 (1a ma ASCII twong tng cua ky tu A). Vi vy khi két thiic ham, gia tri moéi
ctia var (66) bi mat di (ASCII ing v6i ky tu B).

Trong chuong trinh thi hai, var 13 cta 16p luu trir static. O day var duoc khoi
tao 1a 65 chi mot lan duy nhét khi bién dich chuong trinh. Cudi lan goi ham dau tién,
var c6 gia tri 66 (ASCII B) va tuong tu & l1an goi ké tiép var co gia tri 67 (ASCII C).
Sau lan goi ham cudi cung, var dugc ting gia tri theo sy thi hanh cta lénh printf().
Gia tri nay bi mat khi chuong trinh két thc.

o  Bién thanh ghi
Céc may tinh co cac thanh ghi trong bd s6 hoc logic - Arithmetic Logic Unit

(ALU), cac thanh ghi nay dugc st dung dé tam thoi luu trir dir lidu duoc truy xuét
thuong xuyén. Két qua tirc thoi cua phép tinh toan ciing duoc luu vao cac thanh ghi.
Cac thao tac thyc hién trén dir li¢u luu trir trong cac thanh ghi thi nhanh hon dit li¢u
trong bd nhé. Trong ngdn ngir assembly (hop ngit), ngudi 1ap trinh phai truy xuit dén
céc thanh ghi nay va sir dung chung dé giup chwong trinh chay nhanh hon. Cac ngén
ngir 1ap trinh bac cao thuong khong truy xuat dén cac thanh ghi ciia may tinh. Trong
C, viéc lua chon vi tri luu trir cho mdt gia tri tuy thudc vao nguoi 1ap trinh. Néu mot
gia tri dic biét duoc dung thudng xuyén (vi du gia tri diéu khién ctia mot vong lap),
16p luu trit ctia nd c6 thé khai bao 1a register. Sau d6 néu trinh bién dich tim thdy mot
thanh ghi con tréng, va cac thanh ghi ciia may tinh du 16n dé chira bién, bién s& duoc
dat vao thanh ghi d6. Nguoc lai, trinh bién dich s€ xem cac bién thanh ghi nhu céc
bién dong khac, nghia 13 luu trit chung trong bd nhd. Tir khoa register dugc dung khi
dinh nghia cac bién thanh ghi.

Pham vi va s khéi tao cua cac bién thanh ghi 1a gidng nhu cac bién dong,

ngoai trir vi tri luyu trir. Cac bién thanh ghi 1a cuc b trong mot ham. Nghia 13, chiing
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ton tai khi ham duoc goi va gid tri bi mat di mot khi thoat khoi ham. Su khai tao cac
bién nay dugc thuc hién boi ngudi lap trinh.

Vi s6 lugng céc thanh ghi 1a ¢6 han, 13p trinh vién can xac dinh céc bién nao trong
chwong trinh duoc str dung thudng xuyén dé khai bao chung 1a cac bién thanh ghi.

Su hitu dung cua cac bién thanh ghi thay ddi tir may nay dén mot may khac va
tir mot trinh bién dich C nay dén mot trinh bién dich khac. D6i khi cac bién thanh ghi
khong dugc hd trg boi tat ca — tir khoa register van dugc chap nhan nhung dugc xem
gidng nhu 1a tir khoa aute. Trong cac truong hop khac, néu bién thanh ghi dugc hd tro
va néu 1ap trinh vién st dung ching mot cach hop 1y, chuong trinh s€ dugc thuc thi
nhanh hon gap dbi.

Céc bién thanh ghi duoc khai bao nhu bén dudi:

register int x;
register char c;

Su khai bao thanh ghi chi ¢6 thé gin vao cac bién dong va tham sé hinh thirc.

Trong truong hop sau, su khai béo s& giéng nhu sau:
f(c,n)
register int ¢, n;
{

register int i;

}
Xét mot vi du, ¢ do chuong trinh hién thi téng 1ap phuong cac sb thanh phﬁn
ctia mot sb béing chinh s d6. Vi du 370 1a mot s6 nhu vay, vi:
33+73+03=27+343+0=370
Chuong trinh sau in ra cac con s6 nhu véy trong khoang 1 dén 999.
#include <stdio.h>
main ()
{
register int 1i;
int no, digit, sum;
printf (“\\nThe numbers whose Sum of Cubes of
Digits is Equal to the number itself are:\n\n”);
for(i = 1; 1 < 999; i++)
{

sum = 0;
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while (no)
{
digit = no%10;
no = no/10;

sum = sum + digit * digit * digit;

if (sum == 1)
printf (“t%d\n”, 1i);

}
Két qua ctia chwong trinh trén nhu sau:
The numbers whose Sum of Cubes of Digits is Equal
to the
number itself are:
1
153
370
371
407
Trong chuong trinh trén, gid tri cua i, thay doi tir 1 dén 999. Vi mdi gia tri
nay, 1ap phuong cua timg con sb riéng 1& dugc cong va két qua tong duoc so sanh véi
i. Néu hai gia tri nay la béng nhau, i duoc hién thi. Vi i duoc st dung dé diéu khién sy
lap, (phan chinh cta chwong trinh), n6 dugc khai bao 13 ctia 16p luu trit thanh ghi. Su
khai bao nay lam tang hi€u qua cua chuong trinh.
o Ciac qui luat vé pham vi ciia mot ham
Qui luat vé pham vi 1a nhitng qui luat quyét dinh mot doan ma 1énh c¢6 thé truy
xuat dén mot doan ma lénh khac hoic dir liéu hay khong. Trong C, mdi ham cia
chuong trinh 1a cac khéi 1énh riéng 1¢. Ma 1énh bén trong mot ham la cuc bd véi ham
d6 va khong thé dugc truy xuét bai bat ky 1énh nao & ngoai ham, ngoai trir 101 goi ham.
M3 1énh bén trong mot ham 1a an dbi v6i phan con lai ciia chuong trinh, va trir khi nd
su dung bién hodc dir liéu toan cuc, nd c6 thé tac dong hoac bi tdc dong boi cac phén
khéc cia chuong trinh. Dé 5 hon, ma 1énh va dit liéu duge dinh nghia bén trong mot
ham khong thé twong tac voi mé 1énh hay dit liéu dugce dinh nghia trong ham khac boi

vi hai ham c6 pham vi khac nhau.
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Trong C, tit ca cac ham cé cung mic pham vi. Nghia 13, mot ham khong thé
dugc dinh nghia bén trong mot ham khac. Chinh vi 1y do nay ma C khong phai 1a mot
ngdn ngir cdu triic khdi vé mat ky thuat.

o  Goi ham

Mot cach tong quat, cic ham giao tiép v6i nhau bang cach truyén tham sd. Cac
tham sb dugc truyén theo mot trong hai cach sau:

> Truyén bang gia tri

> Truyén bang tham chiéu.

o  Truyén bing gia tri
Mic nhién trong C, tit ca cac d6i s6 cia ham duoc truyén bang gia tri. Piéu nay

c6 nghia 1a, khi cac ddi sb duoge truyén dén ham duoc goi, cac gia tri dugc truyén
thong qua cac bién tam. Moi su thao tic chi dugce thuc hién trén cac bién tam nay.
Ham duoc goi khong thé thay ddi gia tri cia chung. Xem vi du sau,
#include <stdio.h>
main ()
{
int a, b, c;
a=>b=c=0;
printf (“\nEnter 1lst integer: “);
scanf (“&sd”, &a);
printf (“\nEnter 2nd integer: “);
scanf (“%d”, &b);
c = adder(a, b);

printf ("M\n\na & b in main() are: %d, % d4d”, a,

printf ("M\n\nc in main() is: %d”, c);
/* ¢ gives the addition of a and b */
}
adder (int a, int b)
{
int c;
c =a + b;
a *= ay
b += 5;
printf (“\n\na & b within adder function
are: %d, %d %, a, b);
printf ("M\nc within adder function is : %d”,c);

return(c) ;
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}
Vi du vé két qua thyc thi khi nhap vao 2 va 4:
a & b in main() are: 2, 4
c in main() 1s: 6
a & b within adder function are: 4, 9
¢ within adder function is : 6
Chuong trinh trén nhan hai s6 nguyén, hai s6 nay dugc truyén dén ham adder().
Ham adder() thuc hién nhu sau: n6 nhan hai sb nguyén nhu la cac ddi s6 cua no, cong
chung lai, tinh binh phuong cho sb nguyén tht nhét, va cong 5 vao s6 nguyén thir hai,
in két qua va tra vé tong cta cac dbi sé thuc. Cac bién duoc sir dung trong ham main()
va adder() c6 cung tén. Tuy nhién, khong c6 gi 1a chung gitra chung. Chung dugc luu
trir trong cac vi tri bd nhd khac nhau. Piéu nay duoc thiy rd tir két qua cta chuong
trinh trén. Cac bién a va b trong ham adder() duoc thay doi tir 2 va 4 thanh 4 va 9.
Tuy nhién, sy thay d6i nay khéng anh hudng dén cic gia tri ciia a va b trong ham
main(). Cac bién dugc luu ¢ nhimng vi tri bd nhé khac nhau. Bién ¢ trong main() thi
khac vé6i bién ¢ trong adder().
Vi vay, cac ddi s6 dugc goi 1a truyén bang gia tri khi gia tri cia cac bién duoc
truyén dén ham dugc goi va bat ky sy thay doi trén gia tri nay ciing khéng anh hudng
dén gia tri gdc cua bién da truyén.

o Truvén bﬁng tham chiéu

Khi cac d6i s6 duoc truyén bang gia tri, cac gia tri ciia di s6 ciia ham dang goi
khong bi thay d6i. Tuy nhién, ¢ thé c6 truong hop, & d6 gia tri cua cac dbi sé phai
duoc thay ddi. Trong nhitng truong hop nhu viy, truyén bang tham chiéu duoc
dung. Truyén bang tham chiéu, ham dugc phép truy xuat dén ving bo nhd thuc cia
cac dbi s6 va vi vy co thé thay doi gia tri ctia cac ddi sé ctia ham goi.

Vi dy, xét mot ham, ham nay nhan hai ddi 6, hoan vi gia tri cua ching va tra vé
cac gia tri cua ching. Néu mot chuong trinh giéng nhu chuong trinh duéi day duoc
viét dé giai quyét muc dich nay, thi s& khong bao gid thuc hién dugc.

#include <stdio.h>
main ()
{
int x, y;
x = 15; y = 20;
printf (“x = %d, y = %d\n”, x, Vy);
swap (x, y);
printf ("M\nAfter interchanging x = %d, y =
sd\n”, x, Vv);

124



swap (int u, 1int wv)
{

int temp;

temp = u;

u = vy

v = temp;

return;
}
Két qua ctia chwong trinh trén nhu sau:
x = 15, y = 20
After interchanging x = 15, y = 20

Ham swap() hodn vi céc gia tri cia u va v, nhung cac gia tri nay khong duoc
truyén tré vé ham main(). Diéu nay 1a bai vi cac bién u va v trong swap() 1 khac vai
céc bién u va v dugc dung trong main(). Truyén bang tham chiéu c6 thé duoc sir dung
trong trudng hop nay dé dat duoc két qua mong mudn, béi vi né sé thay ddi cac gia tri
cta céc dbi sb thuc. Céac con tré duge dung khi thyc hién truyén béng tham chiéu.

Céc con tré duoc truyén dén mot ham nhu 14 cac d6i s6 dé cho phép ham duge
goi cia chuong trinh truy xudt cic bién ma pham vi ctia né khong vuot ra khoi ham
goi. Khi mét con tré dugc tmyén dén mot ham, dia chi cua dit lidu duoc truyén dén
ham nén ham co thé tu do truy xuét ndi dung cua dia chi d6. Cac ham goi nhan ra bat
ky thay d6i trong noi dung ciia dia chi. Theo cach nay, d6i sé6 ham cho phép dir lidu
duoc thay d6i trong ham goi, cho phép truyén dir liéu hai chiéu giita ham goi va ham
duoc goi. Khi cac d6i s6 ciia ham 13 cac con trd hodc mang, truyén bang tham chiéu
dugc tao ra d6i nghich véi cach truyén bang gia tri.

Céac dbi sb hinh thirc ctia mot ham 13 cac con tré thi phai c6 mot dau * phia
trudc, giéng nhu su khai béo bién con trd, dé xac dinh chung la cac con tré. Cac ddi s
thuc kiéu con trd trong 101 goi ham co6 thé duoc khai bao 1a mét bién con tré hoic mot
bién dugc tham chiéu dén (&var).

Vi duy, dinh nghia ham

getstr (char *ptr str, int *ptr int)

dbi s6 ptr_str tro dén kicu char va ptr_int tro dén kiéu int. Ham c6 thé duoc

goi bang cau 1énh,
getstr (pstr, &var)
o0 d6 pstr duoc khai bdo la mot con tro va dia chi cua bién var duogc truyén.

Gaén gid tri thong qua,
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*ptr int = var;

Ham bay gio c6 thé gan cac gia tri dén bién var trong ham goi, cho phép truyén

theo hai chiéu dén va tir ham.

char *pstr;

Quan sat vi du sau cua ham swap(). Bai toan nay s€ giai quyét dugc khi con trd

dugc truyén thay vi dung bién. M3 1énh twong tu nhu sau:
#include <stdio.h>

$d\n”,

volid main ()

{

Xy

}

int x, y, *px, *py;

/* Storing address of x in px */

pPxX = &x%X;

/* Storing address of y in py */
py = &y;

x = 15; y = 20;
printf (“x = %d, y = %d \n”, x, Vy);
swap (px, PY);:

/* Passing addresses of x and y */

printf ("M\n After interchanging x

V)i

swap (int *u, int *v)

/*

{

}

Accept the values of px and py into u and v */

int temp;
temp = *u;
*U. = *V,’

*v = temp;

return;

Két qua ctia chwong trinh trén nhu sau:
x = 15, y = 20
After interchanging x = 20, y = 15
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Hai bién kiéu con tré px va py duoc khai bao, va dia chi cia bién x va y duogc
gan dén chung. Sau d6 cac bién con tré duoc truyén dén ham swap(), ham nay hoan vi
céc gia tri luu trong x va y thong qua céc con tro.
o Sw 16ng nhau ciia 107 goi ham

Loi goi mot ham tor mot ham khac dugc goi 1a sw léng nhau cuia 1oi goi ham.
Mot chuong trinh kiém tra mot chudi cd phai 1a chudi doc xudi - doc nguoc nhu nhau
hay khéng, 12 mot vi du cho cac 11 goi ham 16ng nhau. Tir doc xudi - nguge giéng
nhau 12 mot chudi cac ky tu ddi xting. Xem doan ma 1énh theo sau day:

main ()

{

palindrome () ;

}

palindrome ()

{

getstr();
reverse () ;

cmp () ;

}

Trong chuong trinh trén, ham main() goi ham palindrome(). Ham
palindrome() goi dén ba ham khac getstr(), reverse() va cmp(). Ham getstr() dé
nhan mot chudi ky tu tir nguoi dung, ham reverse() dao ngugce chudi va ham emp() so
sanh chudi dugc nhap vao va chudi da dugc dao.

Vi main() goi palindrome(), him palindrome() 1an luot goi cic ham getstr(),
reverse() va cmp(), cac 1oi goi ham nay duoc goi 1a duoc ldng bén trong
palindrome().

Su léng nhau cua cac 101 goi ham nhu trén 1a dugc phép, trong khi dinh nghia

mot ham bén trong mot ham khéc 1a khong duoc chép nhéan trong C.
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o Ham trong chwong trinh nhiéu tip tin

Céc chuong trinh c6 thé dugc tao boi nhiéu tap tin. Nhitng chuong trinh nhur
vay duoc tao béi cac ham 1én, & d6 mdi ham co thé chiém mot tap tin. Ciing nhu cac
bién trong cac chwong trinh nhiéu tép tin, cac ham ciing c6 thé dugc dinh nghia 1a
static hodc external. Pham vi ciia ham external c6 thé dugc st dung trong tat ca cac
tap tin cua chuong trinh, va dé la cach luu trit méc dinh cho céc tép tin. Cac ham static
chi dugc nhan biét bén trong tap tin chuong trinh va pham vi cua né khong vuot khdi
tap tin chuyong trinh. Phan tiéu dé (header) ciia ham nhu sau,

static fn type fn name (argument list)
hoac
extern fn type fn name (argument list)

Tt khoa extern 1a mot tuy chon (khong bét budc) vi no 1a 16p luu trlr mac dinh.
o Con tro dén ham

Mot dic tinh manh mé ctia C van chua dugc dé cap, chinh 14 con tré ham. Du
rang mot ham khong phai 1a mot bién, nhung n6 co dia chi vat 1y trong bd nhé noi co
thé gan cho mot con tré. Mot dia chi ham 13 diém di vao cua ham va con tré6 ham co
thé duoc st dung dé goi ham.

Dé hiéu cac con tréo ham 1am viéc nhu thé nao, that sy can phai hiéu that rd mot
ham dugc bién dich va dugc goi nhu thé nao trong C. Khi mdi ham duoc bién dich, ma
ngué)n duoc chuyén thanh ma d6i tuong va mot diém di vao cta ham duoc thiét lap.
Khi mdt 101 goi dugc thyc hién dén mot ham, mot 1o goi ngoén nglt may dugc thuc
hién dé chuyén diéu khién dén diém di vao cua ham. Vi vay, néu mot con tré chia dia
chi cta diém di vao ctia ham, n6 c6 thé duge dung dé goi ham d6. Pia chi cua mot
ham c6 thé 1ay duoc bang cach sir dung tén ham khong c6 dau ngodc () hay bat ky d6i

s0 nao. Chuong trinh sau s€ minh hoa khai niém cua con tré ham.
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#include <stdio.h>

#include <string.h>

void check (char *a, char *b, int (*cmp) ());

main ()
{
char s1[80], s2[801];
int (*p) ()7
p = strcmp;
gets (sl);
gets(s2);

check(sl, s2, p);

void check (char *a, char *b, int
{
printf (“Testing for equality \n”);
1f(! (*cmp) (a, b))

printf (“Equal”) ;
else

printf (“Not Equal”);

}

(*cmp) () )

Ham check() duoc goi bang cach truyén hai con tro ky tu va mot con tré ham.

Trong ham check(), cac doi s6 dugc khai bao la cac con tré ky tu va mgt ham con tré.

Cht y cach mot ham con tré dugc khai bao. Cua phap tuong tu dugc dung khi khai bdo

céac ham con tro khac bét luan d6 1a kiéu tra vé ciia ham. Cap dau ngoic () bao quanh

*cmp 13 can thiét & chuong trinh bién dich hiéu cau 1énh nay mét cach rd rang.
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4.4.4. Quy trinh k¥ thuat trong bai hgc ctiia GV va SV:
* Quy trinh thi pham cua GV
- Budc 1: Chuan bi bai giang, tai liéu va diéu kién trang thiét bi giang day
- Budce 2: Chuén bi bai tap mau va dua ra ndi dung thuc hanh
- Budce 3: Phd bién cac quy trinh, cac budc thuc hién
- Budc 4: Huéng dan noi dung bai hoc, Huéng dan thi pham mau
- Budce 5: Quan 1y 16p hoc
- Buéc 6: Giai dap, tu van, danh gia, nhan xét
- Bu6e 7: Chdm diém va ndp céac bai danh gia cho b mon

* Quy trinh thuc hién bai cia SV

- Budc 1: SV chuan bi tai liéu, vo, bat, gidy nhap, tai liéu tra ciru
- Budc 2: Doc tai li¢u Lap trinh cdn ban C phén Ham.
- Budce 3: Sinh vién trinh bay bai thyc hanh, thao luan va nhan xét gép y.

4.4.5. Cac miu hinh sin phiam cho SV tham khao:

- SV xem video

4.4.6. Phan ty thue hanh thao tic thwdng xuyén ciia SV trong bai hoc:
+ Ham...

4.4.7. San phiam thye hanh:
+ Cac vi du demo.

4.4.8. Diéu kién dé GV- SV thuc hién bai hoc thuc hanh;

4.4.8.1. Diéu kién chuin bj trwdc bai hoc

+ Gidng vién:
- Pé cuong chi tiét bai giang
- Thiét ké bai giang
- Hoc liéu tham khao, m& rong
+ Sinh vién:
- Poc k¥ bai hoc trudce khi gidng vién 1én 16p
- Chuén bj vén dé thao luan, trao doi vai giang vién
- Céac tai liéu tham khao, mé rong do giang vién yéu cau

4.4.8.2. Ky thuat va phuwong tién day hoc:
- Bang, phén viét

- Man hinh 16n
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- May tinh, may chiéu
4.4.8.3. Phwong phap t6 chirc day-hoc:
- Thuyét trinh, dién giang, thuc hanh
- Phét van
- Trao d6i, thao luan
- Cemina

- Vén dap
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4.5 N§i dung bai giang 4
4.5.1. Tén bai giang: BAI 4: MANG VA CHUOI

S6 tiét Ién I6p cua GV: 03 tiét; So tiét tw lam bai cia SV : 03 tiét
4.5.2. Phan mé dau tiép can bai;

C6 thé ban s& gap kho khan khi luu trit mot tip hop cac phan tir dit liéu gidng
nhau trong céac bién khéc nhau. Vi dy, diém cho tit ca 11 cau tha caa mot doi boéng da
phai duogc ghi nhan trong mdt tran d4u. Sy luu trir diém cua mdi cau tha trong cac bién
c6 tén khac nhau thi chic chan phién ha hon dung mét bién chung cho ching. Véi
mang moi viéc s€ dugc thyc hién don gian hon. Mot mang 1a mét tap hop cac phén tor
dir liéu c6 cung kiéu. Mdi phan tir dugc luu trit & cac vi tri ké tiép nhau trong b nhé
chinh. Nhitng phan tir nay duoc goi 12 phan tir mang.

4.5.3. Phan kién thire, k§ thuit cin ban:
4.5.3.1 Phan kién thirc ciin ban
+  Muc tiéu:

Két thiic bai hoc nay, ban c6 thé:

Hiéu duogc cac phan tir cia mang va cac chi sé mang
Khai bdo mot mang

Hiéu cach quan 1y mang trong C

Hiéu mot mang dugc khoi tao nhu thé nao

Hiéu mang chudi/ ky tur

Hiéu mang hai chiéu

YV V V VYV V V

Hiéu cach khoi tao mang nhiéu chiéu.
o Cac phan tir mang va cac chi muc:

Mbi phén tor cia mang dugc dinh danh béng mot chi muc hodc chi s6 gan cho
n6. Chiéu cia mang duoc xac dinh bang sb chi s can thiét ¢é dinh danh duy nhat mdi
phan tir. Mot chi s6 1a mot s6 nguyén dwong dugc bao bang diu ngodc vudng [ | dat
ngay sau tén mang, khong c6 khoang tring & giita. Mot chi sé chira cac gia tri nguyén
bat dau bang 0. Vi vay, mot mang player v6i 11 phan tir duge biéu dién nhu sau:

player[0], player[l], player[2], ... , player[10].

Nhu di thdy, phan tir mang bat dau véi player[0], va vi vay phan tir cudi cung 1a
player[10] khong phai 1a player[11]. Diéu nay 14 do boi trong C, chi sé mang bat dau
tir 0; do d6 trong mang N phan tir, phan tr cudi cung c6 chi sé 1a N-1. Pham vi cho
phép ciia cac gia tri chi sb duoc goi 12 mién giéi han cia chi s mang, gidi han duéi
va gidi han trén. Mdt chi sb mang hop 1€ phai c6 mot gia tri nguyén nam trong niém
gidi han. Thuat ngit hep 18 duoc st dung cho mot nguyén nhan rat dic trung. Trong C,
néu nguoi dung ¢d ging truy xuidt mot phan tir nam ngoai diy chi sé hop 1& (nhu

player[11] trong vi du trén clia mang), trinh bién dich C s& khong phat sinh ra 16i. Tuy
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nhién, c6 thé nd truy xuit mot gia tri ndo d6 dan dén két qua khong doan duoc. Ciing
c6 nguy co viét chong 1én dir liéu hodc ma 1énh chuong trinh. Vi vdy, nguoi 1ap trinh
phai dam bao rang tat ca cac chi sd 1a nam trong mién gidi han hop 18.
» Khai bao myt mang:

Mot mang cdé mot vai dac tinh riéng biét va phai dugc khai bao khi str dung
chung. Nhitng dic tinh nay bao gdm:
» Lép luu triv
> Kiéu dir liéu cua cac phan tor mang.
> Tén mang — x4c dinh vi tri phan tir dau tién ciia mang.

> Kich thwéc mang - mot hing sé c6 gia tri nguyén duong.

Mot mang duoc khai bao gidng nhu cach khai bio mot bién, ngoai trir tén mang
dugc theo sau béi mot hodc nhiéu biéu thire, duge dat trong dau ngodc vudng [] xac
dinh chiéu dai ciia mang. Cu phap tong quét khai bao mot mang nhu sau:

16p luu trit kiéu du liéu
tén mang[biéu_thtc kich thudc]

O day, biéu_thirc_kich_thwée 13 mot biéu thirc xac dinh sd phéan tir trong
mang va phai dinh ra mot tri nguyén dwong. Lop luu trit 1a mét tuy chon. Mac dinh
16p automatic dugc dung cho mang khai bao bén trong mot ham hozc mot khdi 1énh,
va 16p external dugc dung cho mang khai bdo bén ngoai mot ham. Vi vady mang
player duoc khai bao nhu sau:

int player[1l1];

Nén nh¢ rang, trong khi khai bio mang, kich thudc ctia mang s& 1a 11, tuy
nhién cac chi sb ctia timg phan tir bén trong mang s& 1a tir 0 dén 10.

Céc qui tic dat tén mang 13 gidng voi qui tic dit tén bién. Mot tén mang va
mot tén bién khong dugc giéng nhau, n6 dan dén sy nhap nhéng. Néu mot su khai bao
nhu vy xuat hién trong chuong trinh, trinh bién dich s& hién thi thong béo 15i.

Mot vai qui tic véi mang:

e Tat ca cac phan tr cia mot mang c6 cung kiéu. Piéu nay c6 nghia 13, néu mot
mang duoc khai béo kiéu int, n6 khong thé chira cac phan tir c6 kiéu khéc.

o Maoi phﬁn tor cia mang co thé dugc st dung bt ¢t noi ndo ma mot bién duoc
cho phép hay duoc yéu cau.

e Mot phén to cua mang co thé duoc tham chiéu dén béng cach st dung mot bién
hodc mot biéu thirc nguyén. Sau day la cac tham chiéu hop 1¢:

player([il; /*0 d6 i 1la mdét bién, tuy nhién can phai
chi v rdang i ndm trong mién gidéi han cua chi sb da duoc

khai bado cho mang player*/
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player[3] = player[2] + 5;

player([0] += 2;

player[i / 2 + 1];

e Kiéu dir liéu ciia mang c6 thé 14 int, char, float, hoic double.
o Viéc quan ly mang trong C:

Mot mang duoc “ddi xt” khac voi mot bién trong C. Tham chi hai mang cé
cung kiéu va kich thudc ciing khong thé twong dwong nhau. Hon nita, khong thé gan
mot mang truc tiép cho mot mang khac. Thay vi thé, mdi phan tir mang phai dugc gan
riéng 1é twong Ung voi timg phan tir ciia mang khac. Cac gia tri khong thé duoc gan
cho toan by mot mang, ngoai trur tai thoi diém khéi tao. Tuy nhién, tung phﬁn tu khong
chicéthéduqcgéntdrnécbncéthéduqcsosénh.

int playerl[11l], player2[11];

for (i = 0; i < 11; i++)

playerl[i] = player2[i];
Tuong tu, ciing ¢6 thé co két qua nhu vy bang viéc st dung cac 1énh gan riéng

1é nhu sau:

playerl[0] = player2[0];

playerl[1l] = player2[1l];

playerl[10] = player2[10];

CAu tric for 13 cach Iy tuong dé thao tac cac mang.

Vidu 1:
/* Program demonstrates a single dimensional array */
#include <stdio.h>

volid main ()

{ int num[5];

int 1;

num[0] = 10;

num[1l] = 70;

num([2] = 60;

num[3] = 40;

num([4] = 50;

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

pirntf (“\n Number at [%d] is %d”, 1, num[il]);
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Két qua cta chuong trinh dugc trinh bay bén dudi:

Number at [0] is 10
Number at [1] 1is 70
Number at [2] 1s 60
Number at [3] 1is 40
Number at [4] 1is 50

Vi du bén dudi nhap cac gia tri vao mot mang co kich thudc 10 phan tir, hién

thi gia tri 16n nhét va gia tri trung binh.

Vidu 2:
/*Input values are accepted from the user into the array
ary[10]~*/

#include <stdio.h>
void main ()
{
int ary[10];
int i, total, high;
for (1 = 0; 1 < 10; i++)
{
printf (“M\nEnter value: %d: “, 1 + 1);

scanf (“%d”, &aryl[il]);

/* Displays highest of the entered values */
high = ary[0];
for (1 = 1; 1 < 10; i++)
{
if (ary[i] > high)
high = aryl[i];
}
printf (“\n Highest value entered was %d”, high);

/* Prints average of value entered for ary[10] */
for (1 = 0, total = 0; 1 < 10; i++)
total = total + aryl[i];

printf (“\\nThe average of the element of ary is %d”,
total/i);
}
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Mot vi du vé két qua duogc trinh bay duéi day:
Enter value: 1: 10

20

30

40

Enter value: 50

Enter value: 2

3

4

5
Enter value: 6: 60

7

8

9

1

Enter value:

Enter value:

70
80
90
0: 10

Highest value entered was 90

Enter value:
Enter wvalue:
Enter value:

Enter wvalue:

The average of the element of ary is 46
» Viéc khéi tao mang:

Cac mang khong duogc khoi tao ty dong, trir khi mdi phﬁn tr mang dugc gan
mot gid tri riéng 1é. Khong nén dung cdc mang trudc khi c6 sy khoi tao thich hop.
Diéu nay 1a bai vi khong gian luu trit ciia mang khong duoc khoi tao tu dong, do d6 dé
gdy ra két qua khong ludng trude. Mdi khi cac phan tir cia mot mang chua khoi tao
dugc st dung trong cac biéu thirc toan hoc, cac gia tri da tdn tai san trong 0 nhg s€
duoc st dung, cac gia tri nay khong dam bao rang c6 cung kiéu nhu khai bao cia
mang, trir khi cac phan tir cia mang duoc khdi tao mot cach rd rang. Piéu nay ding
khong chi cho cac mang ma con cho céc bién thong thuong.

Trong doan ma 1énh sau, cac phan tir cia mang duoc gan gia tri bang cac dung
vong lap for.

int ary[20], 1i;

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

ary[i] = 0;

Khoi tao mot mang su dung vong lap for co thé dugc thuc hién véi mot hé“mg
gia tri, hodc céc gia tri dugc sinh ra tir mot cép sb cong.

Mot vong lap for ciing c6 thé duoc st dung dé khéi tao mot mang cac ky tu
nhu sau:

Vidu 3:
#include <stdio.h>
void main ()
{
char alphal[26];

int i, J;
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for(i = 65, j = 0; i < 91; i++, Jj++)
{
alphalj] = 1i;

printf (“"The character now assigned 1is %c\n”,

alphaljl);

}
getchar () ;

Mot phan két qua cta chuong trinh trén nhu sau:

The character now assigned is A
The character now assigned is B

The character now assigned is C

Chuong trinh trén gan cac ma ky tw ASCII cho cac phan tir cia mang alpha.

Két qua 1a khi in voi dinh dang %ec, mot chudi cac ky tu duoc xuét ra man hinh. Cac

mang cling c6 thé duoc khoi tao khi khai bao. Diéu nay dugc thuc hi¢n bfmg viéc gan

tén mang vi mot danh sach cac gia tri phan cach nhau bang diu phay (,) dit trong cip

dau ngodc nhon {}. Cac gia tri trong cap dau ngodc nhon {} dugc gan cho céc ph?m tr

trong mang theo dung thi tu xuat hién.

Vi du:

int decifl10] = {0, 1, 2, 3, 4, 5, 6, 7, 8, 9};
static float rates[4] = {0.0, -2.5, 13.75, 18.0};
char companyl[5] = {‘A’", ‘p’, ‘', ‘L', ‘E'};

int marks[100] = {15, 13, 11, 9}

Cac gia tri khoi tao ciia mang phai 1a cac hang, khong thé 1a bién hoac cac biéu

thire. MOt vai phén tr dau tién cua mang s€ dugc khoi tao néu sb lugng gié tri khoi tao

14 it hon sb phﬁn tor mang dugc khai bao. Cac phﬁn tur con lai s€ dugc khoi tao gia tri 0.

Vi du,

trong mang marks sau khi c6 su khoi tao nhu trén, bon phén ttr du tién (tr 0

dén 3) twong tmg duogc khoi tao 13 15, 13, 11 va 9. Cac phan tir con lai c6 gi tri 0.
Khong thé chi khoi tao cac phan tir tir 1 dén 4, hodc tir 2 dén 4, hay tir 2 dén 5 khi sy
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khéi tao duoc thuc hién tai thoi diém khai bao. Trong C khong c6 kha nang 1ap lai su
khéi tao gia tri.

Trong truong hop sy khéi tao 1a tuong minh, 16p extern hodc static, cac phﬁn
tir ctia mang dugce dam bao khai tao 1a 0 (khong gidng 16p auto).

Khong can thiét khai bao kich thudc cua mang dang duoc khoi tao. Néu kich
thudc cua mang dugc bo qua khi khai bao, trinh bién dich s& xac dinh kich thudc cia
mang bang cach dém céc gia tri dang duoc khoi tao. Vi du, su khai bao mang external

sau day s€ chi dinh kich thudc ciia mang ary 1a 5 vi c6 5 gia tri khéi tao.
int ary[] = {1, 2, 3, 4, 5};
> Cac mang chudi/ky tu:

Mot chudi co thé duoc khai bao nhu 14 mot mang ky tu, va dugc két thuc boi
mot ky tw NULL. Mdi ky tu cta chudi chiém 1 byte, va ky tu cudi ciing cta chudi luén
luén 1a ky tr \0’. Ky tu \0” dugc goi 1a ky tw null. N6 12 mdt ma thoat (escape
sequence) twong ty nhu ‘\n’, thay thé cho ky tu c6 gia tri 0. Vi \0° ludn 1a ky tu cudi
cung ctia mot chudi, nén cac mang ky tu phai ¢ nhiéu hon mét ky tu so v6i chiéu dai
t6i da ma ching quan 1y. Vi dy, mot mang ary quan 1y mot chudi 10 ky tu phai duoc

khai bao nhu sau:
char ary[1l1l];

Vi tri thém vao dugc su dung dé luu trix ky tu null. Nén nho réng ky tu két thic

(ky tu null) 1a rat quan trong.

Céac gia tri chudi co thé duoc nhédp vao béing cach st dung ham scanf(). Voi

chuoi ary dugc khai bao ¢ trén, ma 1€nh nhap s€ nhu sau:
scanf (“%s”, ary);

Trong 1€nh trén, ary xac dinh vi tri noi ma lan luot céac ky tu cua mang s€ dugc
luu trir.
Vidu 4:
#include <stdio.h>
void main ()

{
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char aryl[5];

int i;

printf (“\n Enter string: ”);
scanf (“%s”, ary);

printf (“"\n The string is %s \n\n”, ary);

for (1 = 0; 1 < 5; 1i++)
printf (“\t%d”, aryl[i]):;
}
Céc két qua thyc thi chuong trinh véi nhitng dit liéu nhap khac nhau nhu sau:
Néu chudi dwoc nhap 1a appl, két qua sé la:
The string is appl
97 112 112 108 O
Két qua nhu trén 13 cta 4 ky tu (appl) va ky tu tha 5 1a ky tu null. Diéu nay
dugc thdy rd véi ma ASCII cho cac ky tu dugc in ra & dong thtr hai. Ky tu thir nim
dugc in la 0, 1a gid tri cua ky ty null.
Néu chudi nhap vao 1a apple, két qua sé la:
The string is apple
97 112 112 108 101
Két qua ¢ trén cua la mot dir ligu dau vao co 5 ky tu a, p, p, | va e. N6 khong
duoc xem 1a mot chudi boi vi ky tur thir 5 cia mang khong phai 12 \0. Mot 1an nira, diéu
nay duoc thdy rd bang dong in ra ma ASCII cua cac ky tu a, p, p, 1, e.
Néu chubi duoc nhip vao 13 ap, thi két qua s& la:
The string is ap
97 112 0 6 100
Trong vi du trén, khi chi c6 hai ky tu dugc nhap, ky tu thur ba s€ 1a ky tu null.
Diéu nay cho biét 1a chudi da dugc két thuc. Nhimng ky tu con lai 1a nhitng ky tu khong
du doan duoc.
Trong truong hop trén, tinh quan trong cua ky tu null tré nén ro rang. Ky tu
null xac dinh sy két thiic cua chudi va 1a cach duy nhat dé cac ham 1am viéc voi chudi

s& biét dau la diém két thuc ctia chudi.

Mic du C khong c6 kiéu dit liéu chudi, nhung né cho phép cac hing chudi. Mot hang
chudi 12 mot day cac ky tu duoc dat trong ddu nhay doi (“’). Khong gidng nhu cac
héng khéc, n6 khong thé duogc stra ddi trong chuong trinh. Vi du nhu:

“Hi Aptechite!”
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Trinh bién dich C s& ty dong thém vao ky tu null cudi chudi.
C hd tro nhiéu ham cho chudi, cdc ham nay nam trong thu vién chuan string.h.
Mot vai ham dugc dua ra trong bang 11.1. Cach lam vi¢c cua cac ham nay s€ dugc

thao luan trong bai 17.

Tén ham Chirc nang

strepy(sl, s2) Sao chép s2 vao sl

strcat(s1, s2) Noi s2 véio cudi ciia sl

strlen(s1) Tra vé chiéu dai cta sl

stremp(sl, s2) Tra vé 0 néu sl va s2 1a giong nhau; nho hon 0 néu s1<s2;

16n hon 0 néu s1> s2

strchr(s1, ch) Tra vé€ mot con tro tro dén vi tri xuat hién dau tién cua ch
trong s1
strstr(s1, s2) Tra v€ mot con tré tré dén vi tri xuat hién dau tién cua

chudi s2 trong chudi sl

o Ming hai chiéu:

Chung ta da biét thé nao 13 mang mot chiéu. Diéu ndy c6 nghia 1a cac mang chi
c6 mot chi s6. Cac mang co thé c6 nhiéu hon mot chiéu. Cac mang da chiéu giup dé
dang trinh bay cac d6i tuong da chiéu, chang han mot d6 thi véi cac dong va cot hay
toa 6 man hinh cia may tinh. Cac mang da chiéu dugc khai bao gidng nhu cic mang
mot chiéu, ngoai trir ¢6 thém mot cip ddu ngodc vudng [] trong trudng hop mang hai
chiéu. Mot mang ba chiéu s& can ba cap dau ngoac vuong,... Mot cach téng quat, mot
mang da chiéu co thé duoc biéu dién nhu sau:

storage class data type aryl[expl] [exp2]....[expN];

O @6, ary 1a mot mang cé 16p 1a storage_class, kiéu dir liéu 13 data_type, va
expl, exp2,..... , expN 1a cac biéu thirc nguyén duong xac dinh s phan tir cia mang
duoc két hop v6i mdi chiéu.

Dang don gian nhit va thuong duoc st dung nhat cia cdc mang da chiéu 1a
ming hai chiu. Mot mang hai chiéu c6 thé xem nhu 12 mot mang ciia hai ‘mang mot
chiéu’. Mot mang hai chiéu dic trung nhu bang lich trinh ciia may bay, xe lira. Dé xac
dinh thong tin, ta s€ chi dinh dong va cot can thiét, va thong tin dugc doc ra tir vi tri
(dong va cot) dugc tim théy. Tuong ty nhu vay, mot mang hai chiéu 12 mot khung ludi
chtra cac dong va cot trong d6 mdi phan tir dugce xac dinh duy nhat bang toa do dong
va cOt cia n6. Mot mang hai chiéu tmp co kiéu int véi 2 dong va 3 cot co thé duogc

khai bao nhu sau,
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int tmp[2][3];

Mang nay sé& chira 2 x 3 (6) phan ttr, va chiing c6 thé duoc biéu dién nhu sau:

Dong 0 1 2
Cot

0 el e2 e3

1 e4 e5 eb

O @6 el — e6 biéu dién cho cac phan tir cia 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 tir ndy nhu sau:
tmp[1][2];

> Khéi tao mang da chiéu:

Khai bio mang da chiéu c6 thé két hop véi viée gan cac gia tri khoi tao. Can
phai can than luu v dén tht tu cac gia tri khoi tao dugc gan cho céac phﬁn tor cua mang
(chi c6 mang external va static co thé duoc khoi tao). Cac phan tir trong dong dau tién
ctia mang hai chiéu s& dugc gan gia tri trude, sau d6 dén cac phan tir ctia dong thir hai,
... Hay xem su khai bao mang sau:

int ary[3][4] ={1,2,3,4,5,6,7,8,9,10,11,12};

Két qua ctia phép khai bao trén s& nhur sau:

ary[0][0] = 1 ary[0][1] = 2 ary[O0]([2] = 3 ary[0][3]=

4

ary[1]1[0] = 5 ary[l][1] = 6 ary[1l][2] = 7 ary[1]1[3] =

8

ary[2][0] = 9 ary[2][1] = 10 ary[2][2] = 11
ary[2][3] = 12

Chu ¥ rang chi s thtr 1 chay tir 0 dén 2 va chi sb tha hai chay tar 0 dén 3. Mot
diém can nh¢ 1a cic phan tir cia mang sé& dwoc luu trir & nhitng vi tri ké tiép nhau
trong bo nhd. Méang ary & trén c6 thé xem nhu 12 mot mang ctia 3 phan tir, mdi phan

tir la mOt mang cua 4 s6 nguyén, va s€ xuat hi¢n nhu sau:

Dong 0 Dong 1 Dong 2
1 2 3 4 5 6 7 8 9 10 11 12

Thur tu ty nhi€n ma céc gia tri khoi tao dugc gan co thé thay doi béng hinh thirc nhom
cac gié tri khai tao lai trong cac dau ngoac nhon {}. Quan sat su khoi tao sau:
int ary [3][4] ={
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{l’ 2/ 3}/

{4, 5, o},
{7, 8, 9}
i
Mang sé dugc khoi tao nhu sau:
ary[0] [0]=1 ary[0] [1]=2 ary[0][2]=3
ary[0][3]=0
ary[1]1[0]=4 ary[1][1]=5 ary[1]1[2]=6
ary[1]1[3]=0
ary[2] [0]=7 ary[2][1]=8 aryl[2][2]=9
[

Mot phan tir ciia mang da chiéu c6 thé dugc st dung nhu mot bién trong C bang
cach dung céac chi s6 dé xac dinh phan tir cia mang.
Vidu 5:
/* Chuong trinh nhdp cdc sb vao mdét mang hai chiéu. */
#include <stdio.h>
volid main ()
{

int arr[2][3];

int row, col;

for(row = 0; row < 2; row++)
{
for(col = 0; col < 3; col++)
{
printf (“M\nEnter a Number at [%d][%d]: ”
row, col);

scanf (“$d”, &arr[row] [col]);

for(row = 0; row < 2; row++)

{
for(col = 0; col < 3; col++)
{
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printf (“\\nThe Number at [%d][%d] 1is %d”,
row, col, arr[row][col]);

}
}

Mot vi du vé két qua thyc thi chuong trinh trén nhu sau:
Enter a Number at [0][0]: 10
Enter a Number at [0][1]: 100
Enter a Number at [0][2]: 45
Enter a Number at [1][0]: 67
Enter a Number at [1][1]: 45
Enter a Number at [1][2]: 230

The Number at [0][0] is 10

The Number at [0][1] 1is 100

The Number at [0][2] 1is 45

The Number at [1][0] 1is 67

The Number at [1][1] is 45

The Number at [1][2] 1is 230
> Mang hai chiéu va chudi:

Nhu chiing ta d biét ¢ phan trude, mot chudi co thé duoc biéu dién bang mang
mot chiéu, kiéu ky tu. Mi ky tu trong chudi duoc luu trir trong mot phan tir cia mang.
Mang cta chudi co thé duoc tao bang cach sir dung méang ky tu hai chiéu. Chi sé bén
trai xac dinh s lugng chudi, va chi s bén phai xac dinh chiéu dai tdi da cia mdi
chudi. Vi du bén duéi khai bao mot méang chira 25 chudi va mdi chudi co do dai ti da
80 ky tu ké ca ky tu null.

char str ary([25][80];
» Vidu minh hoa cach si dung ciia m¢t mang hai chiéu:
Vi dy bén duéi minh hoa cach ding ctia mang hai chiéu nhu cac chudi.
Xét bai toan t6 chirc mot danh sach tén theo thir ty bang chit cai. Vi du sau day

nhap mot danh sach céc tén va sau d6 sip xép chung theo thir tu bang chir céi.
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Vidu 6
#include <stdio.h>
#include <string.h>

#include <conio.h>

void main ()

{
int i, n = 0;
int item;
char x[10][12];
char temp[12];

clrscr();

printf (“Enter each string on a separate
\n\n”) ;

printf (“Type ‘END’ when over \n\n”);

/* Read in the list of strings */
do
{
printf (“String %d: 7, n + 1);
scanf (“%$s”, x[n]);

} while (strcmp(x[n++], “END”));

/*Reorder the list of strings */

n=n-1;
for(item = 0; item < n - 1; ++item)
{

/* Find lowest of remaining strings */

for(i = item + 1; i < n; ++1i)
{
if(strcmp(x[item], x[1]) > 0)
{
/*Interchange two strings*/
strcpy (temp, x[item]);

strcpy (x[item], x[i]);
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strcpy (x[i],

temp) ;

/* Display the arranged list of strings */

printf (“Recorded list of strings:

for (i

Chuong trinh trén nhap vao cac chudi dén khi ngudi ding nhap vao tir “END”.
Khi END dugc nhap véao, chuong trinh s& sap xép danh sach cac chudi va in ra theo
thir tu dd sip xép. Chuong trinh kiém tra hai phan tir ké tiép nhau. Néu thir tu cua
chung khong thich hop, thi hai phén tr s& duogc dbi chd. Su so sanh hai chudi duge

thuc hién véi sy trg giup clia ham stremp() va su d6i chd duoc thuc hién véi hamg

strepy().

{

= 0; 1 < n; ++1)

printf ("\nString %d is %s",

Mot vi du vé két qua thyc thi cia chuong trinh nhu sau:

Enter each string on a separate line
Type ‘END’

String
String
String
String
String
Record
String
String
String
String

1:

when over

has

seen

alice
wonderland
END

of strings:
alice
has

seen

wonderland
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4+ Mouc tiéu:

Két thiic bai hoc nay, ban c6 thé:
Giai thich céc bién va hang kiéu chudi
Giai thich con tré tro dén chudi
Thuc hién cac thao tac nhép/xuét chudi
Giai thich cac ham thao tac chudi

Giai thich cach thirc truyén mang vao ham nhu tham s6

YV V V V VYV V

M0 ta cach thirc stir dung chudi nhu cac cua ham.
o Cac bién va hing kiéu chudi
Cic bién chudi duge st dung dé luu trir mot chudi cac ky tu. Nhu céac bién khac,
céc bién nay phai dugc khai bao trudc khi st dung.
char str[10];
str 1a mot mang céac ky tu co thé luu ti da 10 ky tu. Gia su str dugc gan mot
hang chudi,
“WELL DONE”
Mot hing chudi 1 mot diy cac ky tu nam trong dau nhay kép. Mdi ky tu trong
mot chudi duoc luu trit nhu 13 mot phan tir cia mang. Trong bo nhd, chudi dugc luu

trit nhu sau:

< 3 3 < 3 < 3 3 < <

w’ E’ L’ L’ ’ D’ o’ N’ E’ \0’

o Con tro tro dén chuoi

Chudi ¢6 thé duoc luu va truy cap béng cach st dung con tro kiéu ky tu. Mot con
trd kiéu ky tu tro dén mot chudi duoc khai bao nhu sau:
char *pstr = “WELCOME”;

Cac thao tac nhap xuit chudi

Cac thao tac nhép/xuét (I/0) chudi trong C dugc thuc hién béing cach goi céc
ham. Cac ham nay la mét phén cua thu vién nhép/xuét chun tén stdio.h. Mot chuong
trinh mudn st dung céc ham nhép/xuét chudi phai c6 cau lénh khai bao sau & dau
chuong trinh:

#include <stdio.h>;
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Khi chuong trinh ¢6 chtta cau 1€nh nay dugc bién dich, thi ndi dung cua tap tin
stdio.h s& tr¢ thanh mot phan cia chuong trinh.

»  Cic thao tic nhap/xuit chudi don giin

am gets() 1a cach don gian nhat dé nhap mot chudi thong qua thiét bj nhap chun.
Céc ky tu s& duoc nhap vao cho dén khi nhdn phim Enter. Ham gets() thay thé ky tu
két thiic tré vé dau dong “\n’ bang ky tu “\0’. Ca phap ham nay nhu sau:

gets (str);

Trong do str 1a mot mang ky tu da dugc khai bao.

Tuong tu, ham puts() duoc su dung dé hién thi mot chudi ra thiét bi xuit chuin.
Ky tu xudng dong sé& két thic viéc xuat chudi. Cti phap ham nhu sau:

puts (str) ;

Trong d6 str 1a mét mang ky ty da duogc khai bao va khoi tao. Chuong trinh sau

day nhén vao mot tén va hién thi mot .

Vidu 1:
#include <stdio.h>
volid main ()

{

char name[20];

/* name is declared as a single dimensional
character
array */
clrscr(); /* Clears the screen */
puts ("Enter your name:"); /* Displays a message */
gets (name) ; /* Accepts the input */

puts ("Hi there: ");
puts (name) ; /* Displays the input */

getch () ;
}
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Néu tén Lisa dugc nhap vao, chuong trinh trén cho ra két qua:
Enter your name:
Lisa
Hi there:
Lisa
>  Céc thao tac N/X chubi ¢6 dinh dang
C6 thé str dung cac ham scanf() va printf() dé nhap va hién thi cac gia tri chudi.
Céac ham nay duoc dung dé nhap va hién thi cac kiéu dit liéu hdn hop trong mot cu
1énh duy nhit. Ct phap dé nhap mot chudi nhu sau:
scanf (“%s”, str);

Trong do6 ky hi€u dinh dang %s cho biét réng mot gia tri chudi s& duoc nhap vao.

str 1a mot mang ky tu da duoc khai bao. Tuwong tu, dé hién thi chudi, cu phap sé la:
printf (“3s”, str);

trong d6 ky hiéu dinh dang %s cho biét ring mot gia tri chudi s& dwoc hién thi va
str 12 mot mang ky tu da dugc khai bao va khoi tao.

C6 thé stra d6i chuong trinh bén trén dé nhap vao va hién thi mot tén, st dung
ham scanf() va printf().

Vidu 2:

#include <stdio.h>

volid main ()

{

char name[20];

/* name is declared as a single dimensional

character
array */
clrscr () ; /* Clears the screen */
printf ("Enter your name: "); /* Displays a message */
scanf (“%s”, name); /* Accepts the input */
printf ("Hi there: %s", name); /* Displays the input
*/
getch () ;
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Néu nhap vio tén Brendan , chuong trinh trén cho ra két qua:
Enter your name: Brendan
Hi there: Brendan
o  Cac ham vé chudi
C hd tro rit nhidu ham vé chudi. Cac ham nay c6 thé tim thy trong tap tin
string.h. Mot sb thao tdc ma cac ham nay thyuc hién la:
> Néi chudi
So sanh chudi
Dinh vi mot ky tu trong chudi

Sao chép mot chuoi sang chuoi khac

YV V V V

chiéu dai chudi.
o Ham strcat()
Ham streat() duoc sir dung dé ndi hai chudi vao . Ca phap ham la:
strcat (strl, str2);
trong do6 strl va str2 1a hai da duoc khai bao va khai tao.
Vidu 3:
#include<stdio.h>
#include<string.h>
void main ()
{
char firstname[1l5];
char lastname[1l5];
clrscr();
printf ("Enter your first name: ");
scanf ("%$s", firstname);
printf ("Enter your last name:");
scanf ("%$s", lastname);
strcat (firstname, lastname);
/* Attaches the contents of lastname at the end of
firstname */
printf ("%$s", firstname);
getch();
}

Enter your first name: Carla

Enter your last name: Johnson

CarlaJdJohnson
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o) Ham strcmp()

stremp (strl, str2);

trong do strl va str2 1a hai da dugc khai bdo va khoi tao.Ham tra vé gia tri:

> Nhé hon 0 néu str1<str2
> 0 néu strl = str2

> L&n hon 0 néu str1>str2
Vidu 4:

#include <stdio.h>
#include<string.h>

void main ()

{

char namel[15] = "Geena";
char name2[15] = "Dorothy";
char name3[15] = "Shania";
char named4[15] = "Geena";
int 1i;

clrscr();

i = strcmp(namel,name?2);

printf ("%$s compared with %s returned %d\n", namel,

name?2, 1i);

i=strcmp (namel, name3);
printf ("%s compared with %s returned %d\n", namel,

name3, 1i);

i=strcmp (namel, named) ;
printf ("%s compared with %s returned %d\n", namel,

named, 1i);

getch();

}

Geena compared with Dorothy returned 3
Geena compared with Shania returned -12

Geena compared with Geena returned 0

150



o Ham strchr()

Ham strehr() xac dinh vi tri xudt hién ciia mot ky tu trong mot chudi. Cu phap
ham la:

strchr (str, chr);

trong do str 1a mot mang ky tu hay chudi. chr 13 mot bién ky tu chta gia tri can
tim. Ham tra vé con trd tré dén gia tri tim duoc trong chudi, hoic NULL néu khong
tim .

Chuong trinh sau day xac dinh liéu ky tu ‘a’ ¢ xuat hién trong .

Vidu5:

#include <stdio.h>

#include<string.h>

void main ()

{

char strl[15] = "New York";
char str2[15] = "Washington";
char chr = 'a', *loc;
clrscr();

loc = strchr(strl, chr);

/* Checks for the occurrence of the character value
held by chr in the first city name */

if (loc != NULL)

printf ("%c occurs in %s\n", chr, strl);

else

printf ("%c does not occur in %s\n", chr, strl);

loc = strchr(str2, chr);
/* Checks for the occurrence of the character in the

second city name */

if (loc != NULL)
printf ("%c occurs in %$s\n", chr, str2);
else

printf ("%$c does not occur in %s\n", chr, str2);

getch () ;
}
a does not occur in New York

a occurs in Washington
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o) Ham strepy()

Trong C khong c6 toan tir nao xir Iy mot chudi nhu 1a mot don vi duy nhat. Vi
vay, phép gan mot gia tri chudi ndy cho mot chudi khac doi hoi phai st dung ham
strepy(). Cu phap ham la:

strepy (strl, str2);

trong do strl va str2 1a hai mang ky tu da dugc khai bao va khéi tao. Ham sao
chép gia tri str2 vao strl va tra vé strl.

Chuong trinh sau ddy minh hoa viéc sitr dung ham strcpy(). N6 thay d6i tén cua
mot khach san va hién thi tén méi.

Vidu 6:

#include <stdio.h>

#include<string.h>

void main ()

{

char hotelnamel[15] = "Sea View";

char hotelname2[15] = "Sea Breeze";
clrscr();
printf ("The old name is %s\n", hotelnamel) ;

strcpy (hotelnamel, hotelname?2);
/*Changes the hotel name*/

printf ("The new name is %s\n", hotelnamel) ;

/*Displays the new name*/

getch();
}

The old name 1s Sea View

The new name 1s Sea Breeze
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o) Ham strlen()

strlen(str) ;

trong d6 str 1a mang ky tu di duoc khai bao va khoi tao. Ham tra vé cua str.
Vidu7:

#include<stdio.h>

#include<string.h>

void main ()

{
char compname[20] = "Microsoft";

int len, ctr;
clrscr():;

len = strlen (compname) ;

/* Determines the length of the string */

for(ctr = 0; ctr < len; ctr++)
/* Accesses and displays each character of the
string*/

printf ("$c * ", compname|[ctr]);

getch();
}
M * l * c * r * o) * IS * o) * f * t *
o Truyén mang vao ham
Trong C, khi mot mang dugc truyén vao ham nhu mot s, thi chi co dia chi cua
mang duogc truyén vao. Tén mang khong kém theo chi s 1a dia chi ctia mang.
void main ()

{
int ary[10];

fn ary(ary):;
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}

fn ary (int ary [10])
{

/* sized array */

}
hoac

fn arry (int ary [])
{

/*unsized array */

}

Chuong trinh sau day nhan cac s6 vao mot mang s6 nguyén. Sau d6 mang nay s&

dugc truyén vao ham sum_arr(). Ham s€ tinh toan va trd v€ tong ctuia cac sO nguyén
trong mang.

Vidu 8:
#include <stdio.h>

void main ()

{

int num([5], ctr, sum = 0O;

int sum arr(int num arr[]); /* Function declaration
*/

clrscr();

for(ctr = 0; ctr < 5; ctr++) /*Accepts numbers into

the array*/
{

printf ("\nEnter number %d: "

scanf ("%d", &num[ctr]);

, ctr+l);

sum = sum arr(num); /* Invokes the function */

printf ("\nThe sum of the array is %d", sum);

getch () ;
}

int sum arr(int num arr[]) /* Function definition */
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{

int i, total;

for(i = 0, total = 0; i < 5; 1i++) /* Calculates the
sum */

total += num arr[i];

return total; /* Returns the sum to main() */

}

Enter number 1: 5

Enter number 2: 10
Enter number 3: 13
Enter number 4: 26
Enter number 5: 21

The sum of the array is 75
o Truyén chudi vao ham

Chubi, hay mang ky tu, co thé duoc tmyén vao ham. Vi dy, chuong trinh sau day
s& nhan vao cac chudi va mot mang ky tu hai chiéu. Sau do, mang nay s¢ dugc tmyén
vao trong mot ham ding dé chudi dai nhét trong mang.

Vidu9:

#include <stdio.h>

void main ()

{
char lines[5][20];

int ctr, longctr = 0;

int longest(char lines arr([][20]);

/* Function declaration */
clrscr();

for(ctr = 0; ctr < 5; ctr++)
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/* Accepts string values into the array */

{

printf ("\nEnter string %d: ", ctr + 1);

scanf ("%$s", lines[ctr]);

longctr = longest(lines);

/* Passes the array to the function */

printf ("\nThe longest string is %s", lines[longctr]);

getch () ;
}

int longest (char lines arr([][20]) /*

definition */

{

int 1 = 0, 1 ctr = 0, prev len, new len;

prev_len = strlen(lines arr[i]);

Function

/* Determines the length of the first element */

for(i++; 1 < 5; i++)
{

new len = strlen(lines arr[i]);

/* Determines the length of the next element */

if(new len > prev len)

1l ctr = 1;

/* Stores the subscript of the longer string */

prev_len = new len;
}

return 1 ctr;

/* Returns the subscript of the longest string */

}

Enter string 1: The
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Enter string 2: Sigma

Enter string 3: Protocol

Enter string 4: Robert

Enter string 5: Ludlum

The longest string is Protocol
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4.5.4. Quy trinh k¥ thuat trong bai hgc ctiia GV va SV:
* Quy trinh thi pham cua GV
- Budc 1: Chuan bi bai giang, tai liéu va diéu kién trang thiét bi giang day
- Budce 2: Chuén bi bai tap mau va dua ra ndi dung thuc hanh
- Budce 3: Phd bién cac quy trinh, cac budc thuc hién
- Budc 4: Huéng dan noi dung bai hoc, Huéng dan thi pham mau
- Budce 5: Quan 1y 16p hoc
- Buéc 6: Giai dap, tu van, danh gia, nhan xét
- Bu6e 7: Chdm diém va ndp céac bai danh gia cho b mon
* Quy trinh thuc hién bai cia SV
- Budc 1: SV chuan bi tai liéu, vo, bat, gidy nhap, tai liéu tra ciru
- Buéc 2: Doc tai liéu Lap trinh cdn ban C phan mang va chudi
- Budce 3: Sinh vién trinh bay bai thyc hanh, thao luan va nhan xét gép y.
4.5.5. Cac miu hinh sin phiam cho SV tham khao:
- SV xem video
4.5.6. Phan ty thue hanh thao tic thwdng xuyén ciia SV trong bai hoc:
Cau 1: Viét mot chuong trinh dé sap xép céc tén sau day theo thir tu abc.
George
Albert
Tina
Xavier
Roger
Tim
William
Cau 2: Viét mot chuong trinh dém s6 ky tu nguyén am trong mot dong van ban.
Cau 3: Viét mot chuong trinh nhap cac sé sau diy vao mot mang va dao ngugc
mang
34
45
56
67
89
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Cau 4: Viét mot chuong trinh dé nhap vao hai chudi. Chuong trinh sé& xac dinh
liéu chudi thtr nhat c6 xuét hién & cudi chudi thr hai khong.

Cau 5: Viét mot chuong trinh nhap vao mot mang cac s6 va hién thi gia tri trung
binh. St dung ham dé tinh gia trj trung binh.
4.5.7. San phim thye hanh:

+ Cac vi du demo.
4.5.8. Diéu kién dé GV- SV thuc hién bai hoc thuc hanh;
4.5.8.1. Diéu kién chuin bj trwéc bai hoc
+ Giang vién:

- Pé cuong chi tiét bai giang

- Thiét ké bai giang

- Hoc li¢u tham khao, m¢ rong

+ Sinh vién:

- Boc k¥ bai hoc trudce khi gidng vién 1én 16p

- Chuén bi van d¢ thao luan, trao ddi voi giang vién

- Cac tai liéu tham khao, mé rong do giang vién yéu cau
4.5.8.2. Ky thuat va phuwong tién day hoc:

- Bang, phén viét

- Man hinh 16n

- May tinh, may chiéu
4.5.8.3. Phwong phap t6 chirc day-hoc:

- Thuyét trinh, dién giang, thuc hanh

- Phét van

- Trao d6i, thao luan

- Cemina

- Véan dap
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5. Tinchi3
5.1 Danh muc tén bai

2 So tict | Baity
Tong £ oK A .
5 bt So tiét GV luan/ Giang
SO tie
e N GV hwéng | nghién vién
TT Tén bai giang trén . x i
L trinh dan ciru thuc
1op cua ; . e~ oA
bay thao ngoai xa hién
GV " s
luin hoi
Bai 1: Con tré
- Khai bao bién con tro
- Truyén dia chi sang ham
- Con tré va mang
- Con tr6 tr6 dén mang trong
1 | ham 10 5 5 0 10
- Con trd va chudi
- Khéi tao mang con 16 o dén
chudi
- Xt 1y con tré tré dén chudi
- Con trd tro dén con tro
Bai 2: Tap tin
- Ghi, doc mang
- Ghi, doc structure
2 |- Cac mode khac dé m¢ tap | 10 5 5 0 10
tin
- Mot s6 ham thao tac trén
file khac
Bai 3: Cac kiéu dir liéu tu
tao
-Structure
3 E 10 5 5 0 10
-Enum
30
Tong 30 15 15 0
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5.2 N§¢i dung bai gidng 1
5.2.1 Tén bai giang 1: BAI 01: CON TRO, TEP TIN VA KIEU DU LIEU TU
TAO

S6 tiét lén I6p cua GV: 07 tiét; So tiét tw lam bai cia SV : 07 tiét
5.2.2. Phan mé dau tiép can bai;

Con tro cung cip mdt cach thic truy xudt bién ma khong tham chiéu truc tiép dén
bién. N6 cung cép cach thirc sir dung dia chi. Bai nay sé dé cap dén céc khai niém vé
con tro va cach st dung chung trong C.

5.2.3. Phin kién thire, k§ thuit cin ban:
5.2.3.1. Phan kién thirc ciin bin
+  Phan kién thirc

Muc tiéu:

Két thiic bai hoc nay, ban c6 thé:

Hiéu con tro 1a gi, va con tré duoc sir dung & dau

Biét cach sir dung bién con tré va cac toan tir con tro
Gan gia tri cho con trod

Hiéu cac phép toan sb hoc con tro

Hiéu cac phép toan so sanh con tro

Biét cach truyén tham sb con tro cho ham

Hiéu cach sir dung con tro két hop vi mang mot chiéu

Hiéu céch sir dung con trd két hop véi mang da chicu

YV V VYV VY V VY

Hiéu cach cép phat by nh¢ duoc thyc hién nhu thé nao
o Con troé la gi?

Mot con tré 13 mot bién, no chia dia chi vung nhé cua mot bién khéc, chi
khong luu trir gid tri cua bién d6. Néu mét bién chira dia chi ciia mot bién khac, thi
bién nay duoc goi 1a con tré dén bién thir hai kia. Mot con troé cung cip phuong thirc
gian tiép dé truy xudt gia tri ciia cac phan tir dit liéu. Xét hai bién varl va var2, varl ¢
gia tri 500 va dugc luu tai dia chi 1000 trong bo nho. Néu var2 duge khai bao nhu 1a

mot con tro to1 bién varl,su biéu dien s€ nhu sau:

Vi tri Gia tri Tén
B6 nhé lIuu triv bién
1000 500 varl
1001
1002

1108 1000 var2
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O day, var2 chira gia tri 1000, d6 1a dia chi cua bién varl.
Cac con trd co6 thé tro dén cac bién cua céc kiéu dir li€u co s¢ nhu int, char, hay
double hodc dir 1i€u co6 cau tric nhu mang.

Tai sao con tré dwoc dung?

Con tré c6 thé duogce sir dung trong mot s truong hop sau:

> Dé tra vé nhiéu hon mot gia tri tr mot ham

> Thuan tién hon trong viéc truyén cac mang va chudi tir mot ham dén mot
ham khac

> Str dung con tro dé lam viéc vi cac phan tir cia mang thay vi truy xuat

truc tiép vao cac phan tir nay

> Dé cip phat bd nhé dong va truy xuét vao ving nhd duoc cip phat nay
(dynamic memory allocation)

o  Céc bién con tré

Néu mot bién dugce st dung nhu mét con tro, nd phai dugc khai bdo trudc. Cau
Iénh khai bao con tré bao g@)m mot kiéu dit liéu co ban, mot dau *, va mét tén bién. Ch
phap tong quat dé khai bao mét bién con tro nhu sau: type *name;

O dé type 1a mot kiéu dit liéu bat ky, va name la tén cia bién con tro. Cau 1énh
khai bao trén ndi véi trinh bién dich 1a name dugc st dung dé luu dia chi ctia mot bién
¢6 kiéu dit liéu type. Trong cau 1€nh khai bdo, * xac dinh ré‘mg mot bién con tro dang
duoc khai bao.

Trong vi du cta varl va var2 ¢ trén, vi var2 la mot con tro gitr dia chi cua bién
varl c6 kiéu int, n6 s& duge khai bao nhu sau:

int *var2;

Bay gio, var2 co thé duoc st dung trong mot chuong trinh dé truc tiép truy xuat
gia tri cta varl. Nhg rang, var2 khong phai c6 kiéu dir liéu int nhung n6 1a mot con
trd trd dén mot bién c6 kiéu dit lidu int.

Kiéu dit liéu co s& cua con tro xac dinh kiéu cta bién ma con tré tré dén. Vé mat
ky thuat, mot con tro co kiéu bat ky co thé tro dén bat ky vi tri ndo trong bd nhé. Tuy
nhién, tit ca cac phép toan sd hoc trén con tré déu c6 lién quan dén kiéu co s& cua no,
vi vay khai bao kiéu dir liéu cuia con tro mot cach 16 rang 1a diéu rat quan trong.

o  Cac toan tir con tré

C6 hai toan tir dac biét dugce dung voi con tré: * va &. Toan tor & 1a mot toan tur
mot ngdi va no tra vé dia chi cua toan hang. Vi du,

var2 = &varl;

lay dia chi ving nhd ctia bién varl gan cho var2. Dia chi nay 1a vi tri 6 nhé bén
trong may tinh ctia bién varl va no khong lam gi véi gia tri cua varl. Toan tir & c6

thé hi€u la tra ve “dia chi cia”. Vi vay, phép gan trén c6 nghia l1a “var2 nhan dia chi
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ctia varl”. Tré lai, gia trj ctia varl 1a 500 va n6 dung ving nhd 1000 dé luu gia tri nay.
Sau phép gan trén, var2 s€ co gia tri 1000.
Toan tir thir hai duoc dung vdi con tro 13 phan cia toan tir &. N6 1a mot toan tir
mot ngdi va tra vé gia tri chira trong ving nhd dugc trd boi gia tri cua bién con tro.
Xem vi du trude, & do varl co gia tri 500 va dugc luu trong vung nhd 1000, sau
cau 1énh
var2 = &varl;
var chtra gid tri 1000, va sau Iénh gan
temp = *var2;
temp s& chira 500 khong phai 1a 1000. Toan tir * c¢6 thé dugc hiu 14 “tai dia chi”.
Ca hai toan tir * va & c6 do uu tién cao hon tit ca cac toan tir toan hoc ngoai trir
toan tir 1ay gia tri am. Chung c6 cing d6 uu tién vé6i toan tir 1dy gia tri am (-).
Chuong trinh dudi ddy in ra gia tri ciia mot bién kiéu s6 nguyén, dia chi ciia n6
duoc luu trong mat bién con tro, va chuong trinh cling in ra dia chi ctua bién con tro.
#include <stdio.h>
void main ()

{

int var = 500, *ptr var;

/* var 1is declared as an integer and ptr var as a
pointer

pointing to an integer */

ptr var = &var; /*stores address of wvar in
ptr var*/

/* Prints value of variable (var) and address where
var is

stored */

printf (“The value %d 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: %u”,
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ptr_var,
&ptr var) ;
/* Prints wvalue of wvariable (var) and address
where
var is stored, using pointer to variable */
printf (“*\nThe value %d is stored at address:%u”,
*ptr var, ptr_var);

}

The value 500 is stored at address: 65500
The value 65500 is stored at address: 65502
The value 500 is stored at address: 65500

Trong vi du trén, ptr_var chaa dia chi 65500, 1a dia chi vung nhd luu triv gia tri
ctia var. Noi dung 6 nhd 65500 nay co thé 1dy dugc bang cach sir dung toan tir *, nhu
*ptr_var. LUc nay *ptr_var gia tr1 500, 1a gia tri cia var. Boi vi ptr_var ciling 1a mot
bién, nén dia chi cta nd c6 thé duoc in ra bﬁng toan tu &. Trong vi du trén, ptr_var
duoc luu tai dia chi 65502. Ma quy céach %u chi dinh cach in gié tri cac tham s6 theo
kiéu s6 nguyén khong dau (unsigned int).

Nh6 lai 13, mot bién kiéu sd nguyén chiém 2 bytes b0 nhd. Vi vay, gia tri ciia var
duogc luu trir tai dia chi 65500 va trinh bién dich cdp phat 6 nhé ké tiép 65502 cho
ptr_var. Tuong tu, mot sd thiap phan kiéu float yéu cau 4 bytes va kiéu double yéu cau
8 bytes. Cac bién con trd luu trit mot gia tri nguyén. V&i hau hét cac chuong trinh sir
dung con trd, kiéu con tro ¢ thé xem nhu mot gia tri 16-bit — chiém 2 bytes by nhd.

Chu ¥ rang hai ciu 1énh sau cho ra cting mot két qua.

printf (“The value is %d”, var);
printf (“The value is %d”, *(&var));
o  Gan gia tri cho con tré

Céc gia tri c6 thé duoc gan cho bién con tro thong qua toan tir &. Cau 1énh gan

sé la:
ptr var = &var;

Luc nay dia chi ctua var duoc luu trong bién ptr_var. Ciing c6 thé gan gia tri cho
con tro thong qua mot bién con tro khac tro dén mot phan tir dir liéu c6 cung kiéu.

ptr var = &var;

ptr var2 = ptr var;

Gia tri NULL ciing c6 thé dugc gan dén mot con tro bang s6 0 nhu sau:

ptr var = 0;
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Céc bién ciing c6 thé duoc gan gia tri thong qua con tro cta chiing.
*ptr var = 10;

s& gan 10 cho bién var néu ptr_var tré dén var.

Néi chung, cac biéu thirc c¢6 chira con trd ciing theo cung qui luat nhu cac biéu
thirc khéc trong C. Diéu quan trong can chii ¥ phai gan gia tri cho bién con tro trudc
khi sir dung chung; néu khong chiing c6 thé tré dén mot gia tri khong xac dinh nao do.
o Phép toan sb hoc con tré

Chi phép cong va trir 1a cc toan tir ¢6 thé thuc hién trén cc con tré. Vi du sau
minh hoa diéu nay:

int var, *ptr var;
ptr var = &var;
var = 500;

Trong vi du trén, ching ta gia st réng var duogc luu tai dia chi 1000. Sau do, gia
tri 1000 s& dugc luu vao ptr_var. Vi kiéu sé nguyén chiém 2 bytes, nén sau biéu thic:

ptr var++ ;

ptr_var s& chira 1002 ma KHONG phai 1a 1001. Diéu nay c6 nghia 13 ptr_var bay
gio tro dén mot sé nguyén duogc luu tai dia chi 1002. Mbi khi ptr_var duoc ting 1én, né
s& tro dén s6 nguyén ké tiép va boi vi cac sb6 nguyén 1a 2 bytes, ptr_var s& duoc tang tri
1a 2. Piéu nay ciing twong tu v4i phép toan giam tri.

bay 1a mot vai vi du.

++ptr_var or Tro dén s6 nguyén ké tiép dimg sau var
ptr_var++

--ptr_var or Tro dén s6 nguyén dung trudc var
ptr_var--

ptr_var + i Tro dén s6 nguyén thi i sau var

ptr_var - i Tro dén sd nguyén thu i trudce var

++*ptr_var or S€ tang tri var bdi 1
(*ptr_var)++

*ptr_vart++ S& tac dong dén gia tri ciia s6 nguyén ké

tiép sau var

Mbi khi mot con tré duoc ting tri, nd sé trd dén 6 nho cua phﬁn ter ké tiép. Moi
khi n6 dugc giam tri, n s& tré dén vi tri ctia phan tir ding trude nd. Voi nhitng con trd
tré t6i cac ky tu, nd xuét hién binh thuong, béi vi mdi ky tu chiém 1 byte. Tuy nhién,
tat ca nhiing con tro khéc sé& tang hodc giam tri tuy thudc vao do dai kiéu dit liéu ma

chung tro toi.
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Nhu d3 thiy trong cic vi du trén, ngoai cac toan tir ting tri va giam tri, cic sb
nguyén ciing c6 thé duoc cong vao va trir ra voi con trd. Ngoai phép cong va trir mot
con tré véi mot sb nguyén, khong c6 mdt phép toan nao khac céd thé thuc hién duoc
trén céc con tro. Noi rd hon, cac con tro khong thé duogc nhan hodc chia. Ciing nhu
kiéu float va double khong thé duoc cong hodc trir voi con tro.

o  So sanh con tro.

Hai con trd ¢6 thé dugc so sanh trong mot biéu thirc quan hé. Tuy nhién, diéu nay
chi c6 thé néu ca hai bién nay déu tré6 dén cac bién c6 cung kiéu dit liéu. ptr_a va
ptr_b 13 hai bién con tr6 tré dén cac phan tir dir liéu a va b. Trong trudng hop nay, cac

phép so sanh sau déy 1a c6 thé thuc hién:

ptr a < Tra vé gia tri true néu a dugc luu trir & vi tri trude b
ptr b

ptr a > Tra vé gia tri true néu a duge luu trit & vi tri sau b
ptr b

ptr a Tra vé gia tri true néu a duoc lvu trit & vi tri trude b hodc
<=ptr b ptr_a va ptr b tré dén cing mot vi tri

ptr a Tra vé gia tri true néu a duoc luu trit & vi tri sau b hodc ptr a
>=ptr_b va ptr_b tro dén ciing mot vi tri

ptr a Tra vé gia tri true néu ca hai con tré ptr_a va ptr_b tré dén
==ptr b cing mot phan tir dir licu.

ptr a = Tra vé gia trj true néu ca hai con trd ptr_a va ptr b tro dén
ptr b céc phan tir dit liéu khac nhau nhung c¢6 cung kiéu dir liéu.

ptr a Tra vé gia trj true néu ptr_a duoc gan gia tri NULL (0)
== NULL

Tuong tu, néu ptr_begin va ptr_end tré dén cic phan tir cia cling mot mang thi,
ptr end - ptr begin

s& tra vé s bytes cach biét gitr hai vi tri ma chung tré dén.
o  Con trd va mang mot chiéu

Tén cia mot mang that ra 1a mdt con tro trd dén ph?m tir dau tién cla mang d6. Vi
vay, néu ary 1a mot mang mot chiéu, thi dia chi cia phan tir dau tién trong mang co
thé duoc biéu dién 1a &ary[0] hodc don gian chi la ary. Tuong tu, dia chi cua ph?m to
mang thur hai co6 thé duoc viét nhu &ary[1] hodc ary+1,... Téng quat, dia chi cua phén
tr mang tht (i + 1) c6 thé dugc biéu dién 1a &ary[i] hay (ary+i). Nhu vay, dia chi cia
mot phan tir mang bat ky c6 thé dwoc biéu dién theo hai cach:

> St dung ky hi¢u & trudc mot phan tir mang

> Str dung mot biéu thuce trong d6 chi s6 dugc cong vao tén ciia 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 nita, ary 1 tén ctia mot mang ma céc phan tir co thé
c6 kiéu sb nguyén, ky tu, sb thap phan,... (di nhién, tit ca cac phan tir cia mang phai
co6 cung kiéu dit ligu). Vi vay, biéu thirc & trén khong chi 1a mdt phép cong; n6 that ra
1a x4c dinh mot dia chi, mot sd xac dinh cta cac 6 nhé . Biéu thirc (ary + i) 1a mot su
trinh bay cho mot dia chi chir khong phai 1a mét biéu thire toan hoc.

Nhu d3 néi ¢ trudc, sb luong 6 nhé dugce két hop v61 mot mang s€ tuy thudc vao
kiéu dir liéu cia mang ciing nhu 14 kién tric cia may tinh. Tuy nhién, ngudi 1ap trinh
chi co thé x4c dinh dia chi ctia phan tir mang dau tién, d6 1a tén cia mang (trong
truong hop ndy 13 ary) va sd cac phan tir tiép sau phan tir dau tién, d6 13, mot gia tri
chi s6. Gia trj cua i d6i khi dwge xem nhu 12 mot do doi khi dugc dung theo cach nay.

Céc biéu thirc &ary[i] va (ary+i) biéu dién dia chi phan tir thit i cia ary, va nhu
vay mot cach logic 13 ca ary[i] va *(ary + i) déu biéu dién noi dung cua dia chi do,
nghia 13, gia tri cua phan tir thir i trong mang ary. Ca hai cach c6 thé thay thé cho nhau
va duoc sir dung trong bat ky ing dung nao khi ngudi lap trinh mong mudn.

Chuong trinh sau ddy biéu dién mdi quan hé giita cic phan tir mang va dia chi
cua chung.

#include<stdio.h>

volid main ()
{
static int ary([l10] = {1, 2, 3, 4, 5, 6, 7, 8,
9, 10};
int i;
for (i = 0; 1 < 10; 1 ++)
{
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o°
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*
Q
=

=
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'_l -
I

printf ("\n 1

5d v, i,

]
printf (“&aryl[i] = %X , ary + 1 = %X”, &arylil],
ary + 1);

/* %X gives unsigned hexadecimal */

}
Chuong trinh trén dinh nghia mang mot chiéu ary, c6 10 phan tir kiéu s6 nguyén,
cac phan tir mang duoc gan gid tri twong tmg 1a 1, 2, ..10. Vong lap for duoc dung dé

hién thi gia tri va dia chi twong tmg ctia mdi phan tir mang. Chu ¥ ring, gia tri cia moi
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phan tir dugc xac dinh theo hai cach khac nhau, ary[i] va *(ary + i), nhdm minh hoa sy
tuong dwong ctia ching. Tuong tu, dia chi ctia mdi phan tir mang cling duoc hién thi

theo hai cach. Két qua thuc thi ctia chuong trinh nhu sau:

i=0 ary[i]=1 *(ary+i)=1 ¢&ary[i]=194 ary+i =
194

i=1 ary[i]=2 *(ary+i)=2 &aryl[i]=196 ary+i =
196

i=2 ary[i]=3 *(ary+i)=3 &ary[i]=198 ary+i =
198

i=3 aryl[i]=4 *(ary+i)=4 &ary[i]=19A ary+i =
19A

i=4 ary[i]=5 *(ary+i)=5 &ary[i]=19C ary+i =
19C

i=5 ary[i]=6 *(ary+i)=6 &ary[i]=19E ary+i =
19E

1i=6 ary[i]=7 *(ary+i)=7 &ary[i]=1A0 ary+i =
1A0

i1=7 ary[i]=8 *(ary+i)=8 ¢&ary[i]=1A2 ary+i =
1A2

1=8 ary[i]1=9 *(ary+i)=9 ¢gary[i]=1A4 ary+i =
1A4

i=9 ary[1]=10 *(ary+i)=10 &ary[i]=1A6 ary+i =
1A6

Két qua nay trinh bay rd rang su khac nhau giita aryl[i] - biéu dién gia tri cua
phan tir thir i trong méang, va &aryli] - biéu dién dia chi cta né.

Khi gan mot gia tri cho mot phan tir mang nhu aryl[i], vé trai ciia 1énh gan c6 thé
duogc viét 1a ary[i] hodc *(ary + i). Vi vdy, mot gia tri c6 thé duoc gan truc tiép dén
mot phan tir mang hodc no c6 thé duoc gan dén ving nhd ma dia chi cta né 1a phén tir
mang. Do6i khi can thiét phai gan mot dia chi dén mot dinh danh. Trong nhing truong
hop nhu vay, mot con tro phai xuét hién trong vé trai clia cau 1énh gan. Khong thé gan
mot dia chi tuy ¥y cho mot tén mang hoac mat phén tor cua mang. Vi vay, cac biéu thire
nhu ary, (ary + i) va &ary[i] khong thé xut hién trong vé trai cia mot cu lénh gan.
Hon thé nira, dia chi ctia mot mang khong thé thay doi mot cach tiy ¥, vi thé cac biéu
thirc nhu ary++ 1a khong dugc phép. Ly do 1a vi: ary la dia chi cia mang ary. Khi

mang duoc khai bao, bo lién két di quyét dinh mang dugc bat dau ¢ dau, vi dy, bit dau
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¢ dia chi 1002. Mot khi dia chi nay dugc dua ra, mang s€ ¢ d6. Viéc ) géng tang dia

chi nay 1én 1a diéu v6 nghia, gibng nhu khi néi
X = b5++;

Boi vi hing khong thé duoc ting tri, trinh bién dich s& dua ra théng bao 15i.

Trong trudng hop méang ary, ary ciing dugc xem nhu 1a mot hing con tré. Nhé
rang, (ary + 1) khong di chuyén mang ary dén vi tri (ary + 1), n6 chi tré dén vi tri do,
trong khi ary++ cb gang doi ary sang 1 vi tri.

Dia chi ciia mot phén tir khong thé duoc gan cho mét phan tir mang khac, mic du

gi4 tri ciia mot phan tir mang c6 thé dugc gan cho mot phan tir khac théng qua con tro.

sary[2] = &ary[3]; /* khdébng cho phép*/
ary[2]= ary[3]; /* cho phép*/

Nho lai réing trong ham scanf(), tén cac tham bién kiéu dit liéu co ban phai dat
sau dau (&), trong khi tén tham bién mang 1a ngoai 18. Piéu nay ciing d& hiéu. Vi
scanf() doi hoi dia chi bd nh¢ cua ting bién dit lidu trong danh sach tham $0, trong khi
toan tir & tra vé dia chi bd nhé cta bién, do d6 trude tén bién phai co diu &. Tuy
nhién dau & khong duoc yéu cau dbi véi tén mang, boi vi tén mang ty biéu dién dia

chi cia n6.Tuy nhién, néu mot phan tir trong mang dugc doc, dau & can phai s dung.

scanf (“%d”, *ary)/* dbéi véi phadn tu dau tién */
scanf (“%d”, s&ary[2]) /* dbi voi
phan tu bat ky */

o) Con tré va mang nhiéu chiéu

Mot mang nhiéu chiéu ciing c6 thé dugc biéu dién dudi dang con tré cia mang
mot chidu (tén ctia mang) va mot do doi (chi s6). Thuc hién duoc diéu nay 1a boi vi
mot mang nhiéu chiéu la mot tdp hop cua cadc mang mdt chiéu. Vi du, mot mang hai
chiéu c6 thé duge dinh nghia nhu 1a mot con tré dén mot nhom cac mang mot chiéu ké
tiép nhau. Cu phap bio mang hai chiéu co thé viét nhu sau:
data type (*ptr var) [expr 2];
thay vi

data type arraylexpr 1] [expr 2];
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Khai niém nay c6 thé dugc tong quat hda cho cdc mang nhiéu chiéu, do 1a,

data type (*ptr var) [exp 2] .... [exp N];
thay vi
data type arraylexp 1][exp 2] ... [exp NJ;

Trong cac khai bao trén, data typela kiéu dit liéu cua mang, ptr var latén
ctia bién con tro, array 1a tén mang, va exp 1, exp 2, exp 3, ..exp Nla
céc gia tri nguyén dwong xac dinh sé lwong tdi da cac phan tir mang duoc két hop voi
mdi chi sb.

Chu y dau ngoic () bao quanh tén mang va ddu * phia trudc tén mang trong cach
khai bao theo dang con tré. Cip diu ngoic () 1a khong thé thiéu, nguoc lai ca phap
khai bdo s€ khai bdo mdt mang cua céac con tréd chir khong phai mdt con tré cia mot
nhom céc mang.

Vi du, néu ary la mét mang hai chiéu c6 10 dong va 20 cot, n6 co thé duoc khai

bao nhu sau:
int (*ary) [20];
thay vi
int ary[10][20];

Trong su khai bdo thu nhét, ary dugc dinh nghia 1a mét con trd tré téi mot nhém
cac mang mot chiéu lién tiép nhau, mdi mang c6 20 phan tir kiéu s6 nguyén. Vi vay,
ary tro dén phan tir dau tién cia mang, d6 1a dong dau tién (dong 0) cua mang hai
chiéu. Tuong ty, (ary + 1) tro dén dong thi hai ciia mang hai chiéu, ...

Mot mang thap phan ba chiéu fl_ary c6 thé dugc khai bao nhur:

float (*fl ary) [20][30];

thay vi

float fl ary([10][20][30];
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Trong khai bao dau, £ 1 ary dugc dinh nghia nhu 1a mdt nhom cac mang thap
phan hai chiéu c6 kich thudc 20 x 30 lién tiép nhau. Vi vay, £ 1 arytro dén méang 20
x 30 dau tién, (fl_ary + 1) trd dén mang 20 x 30 thit hai,...

Trong mang hai chiéu ary, phan tir tai dong 4 va cot 9 c6 thé duogc truy xuat sir
dung cau Iénh:

ary[3][8];
hoac
*(*(ary + 3) + 8);

Céch tht nhat 1 cach thuong duoc dung. Trong cach thtr hai, (ary + 3) 1a mot
con tré tro dén dong thir 4. Vi vay, ddi twong cua con tro nay, *(ary + 3), tham chiéu
dén toan bd dong. Vi dong 3 1a m{t mang mot chiéu, *(ary + 3) 1a mdt con tro trod dén
phan tir dau tién trong dong 3, sau d6 8 dugc cong vao con tro. Vi vay, *(*(ary + 3) +
8) 1a mot con tro tré dén phan tir 8 (phan tir thir 9) trong dong thir 4. Vi vay ddi tuong
ctia con tré nay, *(*(ary + 3) + 8), tham chiéu dén tham chiéu dén phan tir trong cot
thir 9 cia dong thu 4, do 1a ary [3][8].

C6 nhiéu céach thirc & dinh nghia mang, va c6 nhiéu cach dé xtr 1y cac phan tir
mang. Lya chon cach thic nao tuy thudc vao nguoi dung. Tuy nhién, trong céc ing
dung c6 cac mang dang s6, dinh nghia mang theo cach thong thuong s& dé dang hon.

v Con tré va chudi

Chudi don gian chi 1a mot mang mot chiéu co kiéu ky tw. Mang va con trd ¢6 mbi
lién hé mat thiét, va nhu vay, mdt cach ty nhién chudi ciing s& ¢ mbi lién hé mat thiét
v6i con tré. Xem trudng hop ham strehr(). Him nay nhan cac tham sb 13 mot chudi va

mot ky ty dé tim kiém ky tu d6 trong mang, nghia 1a,
ptr str = strchr(strl, ‘a’);

bién con tré pt r str s€ dugc gan dia chi cua ky tu ‘a’ dau tién xuat hién trong
chudi str. Pay khong phai 1a vi tri trong chudi, tir 0 dén cudi chudi, ma l1a dia chi, tir
dia chi bat diu chudi dén dia chi két thic cta chudi.

Chuong trinh sau st dyng ham strchr(), day 1a chuong trinh cho phép nguoi
dung nhap vao mot chudi va mot ky tu dé tim kiém. Chuong trinh in ra dia chi bét dau
ctia chudi, dia chi cia ky tu, va vi tri twong ddi cua ky tu trong chudi (0 1a vi tri cua ky
tu dau tién, 1 13 vi tri ca ky tu tha hai,...). Vi tri tvong d6i nay 13 hiéu sé giira hai dia

chi, dia chi bat dau ctua chudi va dia chi noi ma ky tu can tim dau tién xuat hién.

#include <stdio.h>
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#include <string.h>

void main ()
{
char a, str[81l], *ptr;
printf (“\nEnter a sentence:”);
gets (str);
printf (“"\nEnter character to search for:”);
a = getche();

ptr = strchr(str, a);

/* return pointer to char*/
printf (“\nString starts at address: %u”, str);
printf (“"\nFirst occurrence of the character is at
address: %u”, ptr);
printf (“M\nPosition of first occurrence (starting
from 0)is: %d”, ptr-str);
}
Enter a sentence: We all live in a yellow submarine
Enter character to search for: Y
String starts at address: 65420.
First occurrence of the character 1is at address:
65437.

Position of first occurrence (starting from 0) is: 17

Trong cau 1énh khai béo, bién con tro ptr dugc thiét dat dé chira dia chi tra vé tur
ham strchr(), vi vay day 1a mot dia chi ciia mot ky tu (ptr c6 kiéu char).

Ham strchr() khong can thiét phai khai bao néu thu vién string.h dugc khai bao.
v' Cép phat b nhé

Cho dén thoi diém nay thi chiing ta da biét 13 tén ciia mot mang that ra 1a mot con
tro tro toi phan tr dau tién ciia mang. Hon nira, ngoai cach dinh nghia mot mang thong
thudng ¢ thé dinh nghia mot mang nhu 1 mot bién con tro. Tuy nhién, néu mot mang
dugc khai bao mot cach binh thuong, két qua 1a mot khdi bd nhé ¢b dinh dugce danh
san tai thoi diém bat dau thuc thi chuong trinh, trong khi diéu nay khong xay ra néu
mang duoc khai bao nhu 13 mot bién con tré. St dung mot bién con tro dé biéu dién
mot mang doi hoi viée gdn mot vai 6 nhéd khaoi tao trude khi cac ph?m tr mang dugc xur
1y. Su cip phat bd nhé nhu vay thong thudng duoc thue hién bang cach s dung ham
thu vién malloc().
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Xem vi du sau. Mot mang s6 nguyén mot chiéu ary co 20 phan tir ¢ thé duoc

khai bao nhu sau:
int *ary;
thay vi

int ary[20];

Tuy nhién, ary s€ khong dugc tu dong gan mot khdi bd nhd khi né duge khai bao
nhu 12 mot bién con tro, trong khi mdt khdi 6 nhé du dé chira 10 s nguyén s€ dugc
danh sin néu ary dugc khai b4do nhu 12 mot mang. Néu ary duoc khai bdo nhu 1a mot

con tro, s6 lugng bo nhé cod thé duoc gan nhu sau:
ary = malloc (20 *sizeof (int));

S& danh mot khdi bo nhd c6 kich thudc (tinh theo bytes) twong duong véi kich
thudc ciia mot s6 nguyén. O day, mot khdi bo nhé cho 20 sb nguyén duge cp phat. 20
con sd gan voi 20 bytes (mot byte cho mot s6 nguyén) va dugc nhan véi sizeof(int),
sizeof(int) s& tra vé két qua 2, néu may tinh ding 2 bytes dé luu trir mot sé nguyén.
Néu mot may tinh sir dung 1 byte dé luu mot sé nguyén, ham sizeof() khong doi hoi &
day. Tuy nhién, st dung né s& tao kha ning uyén chuyén cho ma 1énh. Ham malloc()
tra vé mot con tré chira dia chi vi tri bat dau cua vung nhé dugce cép phat. Néu khong
gian bd nhé yéu cau khong co, malloc() tra vé gia tri NULL. Su cép phat b nhé theo
cach nay, nghia 13, khi dwgc yéu ciu trong mt chwong trinh duoc goi 1a Cap phat
b0 nh¢ dong.

Trude khi tiép tuc xa hon, chung ta hay thao luan vé khai niém Cp phat b nhé
dong. Mot chuong trinh C ¢6 thé luu trir cac thong tin trong bd nhd ciia may tinh theo
hai cach chinh. Phuong phép thi nhit bao gdm cac bién toan cuc va cuc bd — bao gdm
cac mang. Trong truong hop céac bién toan cuc va bién tinh, su luwu trit 12 ¢ dinh sudt
thoi gian thyc thi chuong trinh. Céc bién nay doi hoi nguoi lap trinh phai biét trude
tong sd dung lugng bo nhd can thiét cho mdi trudng hop. Phuong phap th hai, thong
tin c¢6 thé duoc luu trit thong qua Hé thong cap phat dong cua C. Trong phuong phap
nay, sy luu trit thong tin dugc cép phat tir ving nh¢ con tu do va khi can thiét.

Ham malloc() 12 mét trong cac ham thuong dugc dung nhét, n6 cho phép thuc
hién viéc cép phat bo nhd tor ving nhd con tu do. Tham s6 cho malloc() 1a mot sb

nguyén xac dinh s bytes can thiét.
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Mot vi du khéc, xét mang ky tu hai chiéu ch_ary c6 10 dong va 20 cot. Sy khai
bao va cip phat b nhd trong trudng hop nay phai nhu sau:

char (*ch ary) [20];

ch ary = (char*)malloc(10*20*sizeof (char));

Nhu d3 néi ¢ trén, malloc() tra vé mdt con tro tro dén kiéu rdéng (void). Tuy
nhién, vi ch_ary 1a mot con tré kiéu char, sy chuyén di kiéu 1a can thiét. Trong cau
1énh trén, (char*) doi kiéu tra vé cuia malloc() thanh mdt con tré tré dén kiéu char.

Tuy nhién, néu su khai bédo cia mang phai chira phép gan cac gia tri khoi tao thi

mang phai dugc khai bao theo cach binh thudng, khong thé dung mét bién con tro:

int aryl[1l0] = {1,2,3,4,5,6,7,8,9,10};
hoac
int aryI[] = {1,2,3,4,5,6,7,8,9,10};

Vi du sau day tao mdt mang mat chiéu va sa"lp xép mang theo thw tu ting dan.
Chuong trinh sir dung con tro va ham malloc() dé gan bo nhd.

#include<stdio.h>

#include<malloc.h>

vold main ()

{

int *p, n, i, j, temp;

printf ("\n Enter number of elements in the array: ");

scanf ("%d", &n);

p = (int*) malloc(n * sizeof (int));

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

{

printf ("\nEnter element no. %d:", 1 + 1);

scanf ("%d", p + 1i);

}

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

for(j =1 + 1; j < n; ++3j)

if(x(p + 1) > *(p + 7))

temp = *(p + 1i);

*(p+ 1) = *(p + J);
*(p + j) = temp;
}
for(i = 0; 1 < n; ++1)

printf ("$d\n", *(p + 1i));
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Chu y 1énh malloc():

p = (int*)malloc(n*sizeof (int));

O day, p dugc khai bdo nhu mot con tro trd dén mot mang va dugc gan bg nho st
dung malloc().

D1t liéu dugc doc st dung scanf().

scanf ("%d", p+1i) ;
Trong scanf(), bién con tro duoc sir dung dé luu dit liéu vao trong mang.
Céc phan tir mang da luu trit duge hién thi bang printf().

printf ("%d\n", *(p + 1));

Chu ¥ dau * trong trudng hop ndy, vi gid tri luu trong vi tri d6 phai duoc hién thi.
Khong ¢6 déu *, printf() s& hién thi dja chi.

> free()

Ham nay c6 thé dugc str dung dé giai phong bo nhé khi né khong con can thiét,

Dang tong quat cia ham free():

volid free( void *ptr ) ;

Ham free() gidi phong khong gian dugc tro boi ptr, khong gian duge giai phong
nay co thé st dung trong twong lai. prr da st dung trudc d6 bang cach goi dén
malloc(), calloc(), hoac realloc(), calloc() va realloc() (s€ dugc thao ludn sau).

Vi du bén dudi s& hoi ban c6 bao nhiéu sb nguyén s€ dugc ban luu vao trong mot
mang. Sau d6 s& cdp phat bd nhé dong bang cach sir dung malloe va luu sé luong sb
nguyén, in ching ra, va sau d6 x6a b nhd cép phat bang cach sir dung free.

#include <stdio.h>

#include <stdlib.h> /* required for the malloc and
free functions */

int main ()
{
int number;
int *ptr;
int 1i;
printf ("How many ints would you like store? ");
scanf ("%d", &number) ;
ptr = (int *) malloc (number * sizeof (int));
/*allocate memory*/
if (ptr != NULL)
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for(i = 0 ; 1 < number ; 1i++)
*(ptr+i) = 1i;

for (i=number ; i>0 ; i--)
{
printf ("%d\n", * (ptr+ (i-
1))); /*print out in reverse order*/
}
free (ptr); /* free allocated memory */

return 0;
else

printf ("\nMemory allocation failed - not
enough memory.\n");

return 1;

}

Két qua nhu sau néu gia tri dugc nhép vao 3:

How many ints would you like store? 3
2

> calloc()

calloc tuong tu nhu malloc, nhung khéc biét chinh 1a mac nhién cac gia tri dugc
luu trong khong gian bd nhé da cap phat 1a 0. Véi malloe, cap phat bo nhé c¢6 thé cd
gié tri bat ky.

calloc doi hoi hai dbi s6. Ddi s6 thir nhat 13 s6 cac bién ma ban mudn cip phat bo
nhé cho. Déi s6 thir hai 1a kich thudce clia mdi bién.

void *calloc( size t num, size t size );

Gidng nhu malloc, calloc s& tra vé mot con tro rong (void) néu sy cap phat bo
nhd la thanh cong, ngugc lai nd s& tra vé mot con trdo NULL.

Vi du bén dudi chi ra cho ban goi ham calloc nhu thé nao va tham chiéu dén 6
nhé da cap phat st dung mot chi sé6 mang. Gia tri khoi tao ciia ving nhd da cip phat
duoc in ra trong vong 1ap for.

176



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

{

float *callocl, *calloc?2;

int i;
callocl = (float *) calloc (3, sizeof(float)):
calloc?2 = (float *) calloc (3, sizeof(float)):;
if (callocl != NULL && calloc2 != NULL)
{

for(i = 0; 1 < 3; 1i++)

{
printf ("\ncallocl[%d] holds %05.5f

", i, callocl[i]);
printf ("\ncalloc2[%d] holds
$05.5f", i, *(calloc2 + 1i));

}

free(callocl);
free(calloc?);
return 0;
}
else
{
printf ("Not enough memory\n");

return 1;

}

Két qua:

callocl[0] holds 0.00000
calloc2[0] holds 0.00000
callocl[1l] holds 0.00000
calloc2[1] holds 0.00000
callocl[2] holds 0.00000
calloc2[2] holds 0.00000
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Trong tit ca cac mdy, cac mang callocl va calloc2 phai chtra cac gid tri 0. calloc
dac bi¢t hitu dung khi ban dang sir dung mang da chiéu. Day 1a moét vi du khac minh
hoa cach dung ctia ham calloc().

/* This program gets the number of elements, allocates
spaces for the elements, gets a value for each
element, sum the values of the elements, and print
the number of the elements and the sum.

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

main ()
{
int *a, i, n, sum = 0O;
printf (“M\n%s%s”, “An array will be created

dynamically. \n\n”,
“Input an array size n followed by integers:
")
scanf ( “%d”, &n); /* get the number of elements */
a = (int *) calloc (n, sizeof(int)); /* allocate
space */
/* get a value for each element */
for( i = 0; 1 < n; i++ )
{
printf (“Enter %d values: %, n);
scanf (“%d”, a + 1);
}
/* sum the values */
for(i = 0; 1 < n; i++ )
sum += af[i];
free(a); /* free the space */
/* print the number and the sum */
printf ("M\n%s%$7d\n%$s%$7d\n\n”, “Number of elements: ”,
n,

”

“Sum of the elements: ,

sum) ;
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> realloc()

Gia sir ching ta di cdp phat mot s6 bytes cho mot mang nhung sau d6 nhan ra 1a
ban mudn thém céc gia tri. Ban co thé sao chép moi thir vao mdt mang 16n hon, cach
nay khong hiéu qua. Hodc ban co thé cip phat thém cac bytes sir dung bang cach goi
ham realloc, ma dir li€u ctia ban khong bi mét di.

realloc() nhan hai ddi s6. Ddi s6 tht nhat 13 mot con tré tham chiéu dén bd nho.
Déi s6 thir hai 13 tong sd bytes ban mudn cp phat thém.

void *realloc( void *ptr, size t size );

Truyén 0 nhu 12 d6i s6 thir hai thi twong duong véi viéc goi ham free.

Mot lan, realloc tra vé mot con tré rong (void) néu thanh cong, ngugc lai mot
con tro NULL dugc tra vé.

Vi du nay sur dung calloc dé cép phat du bd nhd cho mot mang int c6 ndm phén
tir. Sau do6 realloc duoc goi dé mo rong mang dé c6 thé chia bay phan tu.

#include<stdio.h>

#include <stdlib.h>

int main ()

{

int *ptr;
int i;
ptr = (int *)calloc (5, sizeof (int *));
if (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));
if (ptr!=NULL)
{

printf ("Now allocating more memory... \n");
ptr[5] = 32; /* now it's legal! */

ptr[6] = 64;

for(i = 0;1 < 7; i++)

{
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printf ("ptr[%d] holds %d\n", 1, ptr[il);
}
realloc(ptr, 0); /* same as free(ptr); - just
fancier! */
return 0;
}
else
{
printf ("Not enough memory - realloc
failed.\n");
return 1;
}
}
else
{
printf ("Not enough memory - calloc failed.\n");
return 1;
}
}
Két qua
Now allocating more memory. . .
ptr[0] holds 1
ptr[l] holds 2
ptr[2] holds 4
ptr[3] holds 8
ptrl4] holds 16
ptr[5] holds 32
ptr[6] holds 64

Chu y hai céch khac nhau dugc st dung khi khéi tao mang: ptr[2] = 4 1a tuong

duong véi *(ptr + 2) = 4 (chi dé doc hon!).

Trude khi sir dung realloc, viéc gan mot gia tri dén phan tir ptr[5] khong giy ra

16i cho trinh bién dich. Chwong trinh van thuc thi, nhung ptr[5] khong chira gia tri ma

ban da gan.
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5.2.4. Quy trinh k¥ thuat trong bai hgc ctia GV va SV:
* Quy trinh thi pham cua GV
- Budc 1: Chuan bi bai giang, tai liéu va diéu kién trang thiét bi giang day
- Budce 2: Chuén bi bai tap mau va dua ra ndi dung thuc hanh
- Budce 3: Phd bién cac quy trinh, cac budc thuc hién
- Budc 4: Huéng dan noi dung bai hoc, Huéng dan thi pham mau
- Budce 5: Quan 1y 16p hoc
- Buéc 6: Giai dap, tu van, danh gia, nhan xét
- Bu6e 7: Chdm diém va ndp céac bai danh gia cho b mon
* Quy trinh thuc hién bai cia SV
- Budc 1: SV chuan bi tai liéu, vo, bat, gidy nhap, tai liéu tra ciru
- Budc 2: Doc tai li¢u Lap trinh cdn ban C phén con tro
- Budce 3: Sinh vién trinh bay bai thyc hanh, thao luan va nhan xét gép y.
5.2.5. Cac miu hinh sin phiam cho SV tham khao:
- SV xem video
5.2.6. Phan ty thue hanh thao tic thwdng xuyén ciia SV trong bai hoc:
Cau 1: Viét mot chuong trinh dé nhan vao mot chudi va in ra n6 néu do 1a chudi
doc xudi — ngugc déu gidng nhau.
Cau 2: Viét mot chuong trinh sir dung con tré trd dén cac chudi dé nhan tén cua
mot con thi va mdt con chim va tra vé cac tén theo dang s6 nhiéu.
5.2.7. San pham thuwc hanh:
+ Cac vi du demo.
5.2.8. Piéu ki¢n dé GV- SV thuc hi¢n bai hoc thue hanh;
5.2.8.1. Piéu kién chuin bi trwéc bai hoc
+ Giang vién:
- Pé cuong chi tiét bai giang
- Thiét ké bai giang
- Hoc liéu tham khao, m& rong
+ Sinh vién:
- Boc k¥ bai hoc trude khi gidng vién Ién 16p
- Chuén bj vén dé théo luan, trao doi vai giang vién

- Cac tai li¢u tham khao, mé rong do giang vién yéu cau
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5.2.8.2. Ky thuat va phuwong tién day hoc:
- Bang, phén viét
- Man hinh 16n
- May tinh, may chiéu
5.2.8.3. Phwong phap t6 chirc day-hoc:
- Thuyét trinh, dién giang, thuc hanh
- Phét van
- Trao d6i, thao luan
- Cemina

- Vén dap
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5.3 N§i dung bai gidng 2
5.3.1 Tén bai giang: BAI 2: QUAN LY TEP TIN

S6 tiét Ién I6p cuia GV: 08 tiét; So tiét tw lam bai cia SV : 08 tiét
5.3.2. Phan mé dau tiép can bai;

Hau hét cac chuwong trinh déu yéu cau doc va ghi dir lidu vao cac hé théng luu
trit trén dia. Cac chuong trinh xtr 1y vin ban can luu cac tap tin vin ban, chuong trinh
xtr 1y bang tinh can luu ndi dung ciia cac 6, chuong trinh co s& dit liéu can luu cac miu
tin. Bai ndy s& kham pha cac tién ich trong C danh cho cac thao tic nhap/xuat (I/O)
dia hé théng.

Ngbn ngit C khong chira bat ky cau 1énh nhap/xudt nao mot cach twong minh.
TAt ca cac thao tac nheip/xuét déu thuc hién thong qua cac ham thu vién chuén cua C.
Tiép can nay lam cho hé thong quan 1y tap tin cia C rdt manh va uyén chuyén.
Nhép/xuét trong C 13 tuyét voi vi dit liéu c6 thé truyén ¢ dang nhi phan hay ¢ dang van
ban ma con ngudi c¢6 thé doc duge. Diéu nay lam cho viéce tao tap tin dé dap tmg moi
nhu cdu mét cach dé dang.

Viéc hiéu rd su khac biét gilta stream va tap tin 1a rat quan trong. H¢ théng
nhép/xuét cua C cung cép cho nguoi dung mot giao dién doc lap véi thiét bi that su
dang truy cap. Giao dién nay khong phai 1a mot tap tin that sy ma 1a mot sy biéu dién
triru tuwong cua thiét bi. Giao dién triru twong nay duoc goi 1a mot stream va thiét bi
that su duogc goi la tap tin.

5.3.3. Phan kién thirc, k§ thuit cin ban:
5.3.3.1. Phén Kkién thirc ciin ban
+  Phan kién thiic
Muc tiéu:
Két thiic bai hoc nay, ban c6 thé:
Giai thich khai niém ludng (streams) va tap tin (files)
Thao luan cac ludng vin ban va cac ludng nhi phan
Giai thich cac ham xu 1y tap tin

Giai thich con tro tap tin

YV V V VY

Thao luan con tré kich hoat hién hanh

> Giai thich cac ddi s6 tir dong nhic 1énh (command-line).
o File Streams

Hé théng tap tin cua C lam viéc dugc véi rat nhiéu thiét bi khac nhau bao gém
may in, 6 dia, 6 bang tir va cac thiét bi dau cudi. Mic du tat ca cac thiét bi déu khac
nhau, nhung hé théng tap tin c6 vung dém sé chuyén mdi thiét bi vé mot thiét bi logic
goi 1a mdt stream. Vi moi streams hoat dong tuong tu, nén viéc quan ly céac thiét bi 1a

rat dé dang. C6 hai loai streams — viin ban (text) va nhi phén (binary).
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v' Streams vin ban

Mot streams vin ban 13 mot chudi céc ky tu. Cac streams van ban c6 thé duoc
t6 chirc thanh cac dong, mdi dong két thuc bang mot ky tu sang dong méi. Tuy nhién,
ky tu sang dong méi 13 tiry chon trong dong cubi va duoc quyét dinh khi cai dat. Hau
hét cac trinh bién dich C khong két thuc stream vin ban véi ky tu sang dong moi.
Trong mdt stream vin ban, c6 thé xay ra mot vai su chuyén ddi ky tu khi méi trudng
yéu cau. Chang han nhu, ky tir sang dong méi c6 thé dugc chuyén thanh mét cip ky tu
vé dau dong/nhay dén dong ké. Vi vy, mbi quan hé giira cac ky tu duoc ghi (hay doc)
va nhitng ky tu & thiét bi ngoai vi c6 thé khong phai 1a mdi quan hé mot-mot. Va ciing
vi su chuyén d6i c6 thé xay ra nay, s6 luong ky tu duge ghi (hay doc) cé thé khong
gidng nhu s luong ky ty nhin thay ¢ thiét bi ngoai vi.

v’ Streams nhi phin

Mot streams nhi phan 1a mot chudi cac byte voi su twong tng mot-mot véi thiét
bi ngoai vi, nghia 1a, khong c6 su chuyén doi ky tg. Cling vi vay, $6 lugng byte doc
(hay ghi) ciing s& giéng nhu sd lugng byte & thiét bj ngoai vi. Cac stream nhj phéan 1a
cac chudi byte thuan tay, ma khong co bat ky ky hiéu nao dugc dung dé chi ra diém
két thic cua tap tin hay két thiic cia record. Két thuc cua tap tin dugc xac dinh béng do
16n cua tap tin.
¢ Cac ham veé tap tin va structure FILE

MGt tap tin co thé tham chiéu dén bat ctr cai gi: tr mQt tap tin trén dia dén mot
thiét bi dau cubi hay mot may in. Tuy nhién, tit ca cac tap tin déu khong c6 cung kha
nang. Vi du nhu, mot tap tin trén dia co thé hd tro truy cap ngéu nhién trong khi mot
ban phim thi khong. Mot tép tin s€ két hop v6i mot stream béng cach thuyc hién thao
tac mo. Tuong ty, nd s& thoi két hop v61 mot stream bé“lng thao tac dong. Khi mot
chuong trinh két thuc binh thuong, tat ca cac tap tin déu ty dong dong. Tuy nhién, khi
mot chuong trinh bj treo hodc két thiic bat thuong, cac tp tin van con mé.

v Chc ham co ban vé tap tin

Mot hé théng quan 1y tap tin theo chuan ANSI bao gdm mét sé ham lién quan

v6i nhau. Cac ham thong dung nhat dugc liét ké trong bang 21.1.

Na Function
me
fop Mé mot tap tin
en()
fcl Dbong mot tap tin
ose()
fpu Ghi mdt ky tu vao mot tap tin
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tc()

fge Poc mot ky tur tir mdt tép tin
tc()

fre Poc tir mot tap tin vao mdt ving dém
ad()

fwr Ghi tr mot vung dém vao tap tin
ite()

fse Tim mQt vi tri nao d6 trong tap tin
ek()

fpri Hoat dong giong nhu printf(), nhung trén mét tap tin
ntf()

fsc Hoat dong giong nhu scanf(), nhung trén mot tap tin
anf()

feo Tra vé true néu da dén cudi tap tin (end-of-file)
fO)

ferr Tra vé true néu xay ra mot 10i
or()

re bat lai con tro dinh vi tri (position locator) bén trong tép tin vé dau
wind() tap tin

re Xd6a mot tap tin
move()

fflu Ghi dir 1iéu tor mot vung dém bén trong vao mot tap tin xac dinh
sh()

Cac ham trén chira trong tap tin header stdio.h. Tap tin header nay phai duogc bao

gom vao chuong trinh c6 sir dung cac ham nay. Hau hét cac ham nay tuong tu nhu cac

ham nhép/xuét tur thiét bi nhap xuét chun. Tap tin header stdio.h con dinh nghia mot

s6 macro st dung trong qué trinh xur ly tap tin. Vi du nhu, macro EOF dugc dinh nghia

1a -1, chira gia tri tra vé khi mot ham cd doc tiép khi da dén cudi tap tin.

v Con tré tap tin

Mot con tro tap tin (file pointer) rat can thiét cho viéc doc va ghi cac tap tin. N

12 mot con tro dén mot structure chira thong tin vé tap tin. Thong tin bao gom: tén tap

tin, vi tri hién tai cta tap tin, tap tin dang dugc doc hay ghi, c6 bat ky 15i nao xuat hién

hay da dén cudi tap tin. Nguoi ding khong can thiét phai biét chi tiét, vi cac dinh
nghia lay tir studio.h ¢6 bao gdm mot khai béo structure tén 1a FILE. Cau 1énh khai

bao duy nhét can thiét cho mot con trd tap tin la:
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FILE *fp;
Khai bao nay cho biét fp 1a mét con tr6 tré dén mot FILE.
o Caéc tap tin van ban
C6 nhiéu ham khac nhau dé quan 1y tap tin vin ban. Chung ta s& thao luan trong
cac doan bén dudi:

v Mé& mot tap tin vin ban

Ham fopen() mé mot stream dé sir dung va lién két mot tap tin v6i stream do.
Con tro két hop véi tap tin dugc tra vé tir ham fopen(). Trong hau hét cac truong hop,

tap tin dang mé 1a mot tap tin trén dia. Nguyén mau cua ham fopen() la:

FILE *fopen(const char *filename, const char *mode);

trong do filename 1a mdt con trd tro dén chudi ky tu chira mot tén tap tin

hop 18 va ciing c6 thé chira ca phan md ta duong dan. Chudi dugc tro dén béi con tro
mode xac dinh cach thtc tap tin dugc mo. Bang 21.2 1iét ké cac ché do hop 1€ ma mét

tap tin c6 thé mé.

C Y nghia
hé do

r Mé& mot tap tin van ban dé doc

W Tao mot tap tin van ban dé ghi

a No6i vao mét tap tin vin ban

r Mé& mot tap tin van ban dé doc/ ghi
+

W Tao mot tap tin van ban dé doc/ ghi
+

a Néi hodc tao mét tip tin vin ban dé
+ doc/ghi

Béang 21.2 cho théy cac tap tin co thé dugc md & nhiéu ché do khac nhau. Mot
con tré null dugc tra vé néu xay ra 16i khi ham fopen() m¢ tap tin. Luu ¥ ring cac
chudi nhu “a+f” ¢6 thé duoc biéu dién nhu “af+”.

Néu phai mé mot tap tin xyz dé ghi, cau lénh s& la:

FILE *fp;
fp = fopen ("xyz", "w");
Tuy nhién, mdt tip tin ndi chung dugc mo béng cach sir dung mot tap hop cac

cau 1énh tuong tu nhu sau:

186



FILE *fp;

if ((fp = fopen ("xyz", "w")) == NULL)
{
printf ("Cannot open file");
exit (1) ;

Macro NULL duoc dinh nghia trong stdio.h 13 \0°. Néu st dung phwong phap
trén dé mo mot tap tin, thi ham fopen() s& phat hién ra 16i néu co, chéng han nhu dia
dang & ché do cAm ghi (write-protected) hay dia ddy, trude khi bat dau ghi dia.

Néu mot tap tin dugec mé dé ghi, bat ky mot tip tin ndo c6 cung tén va dang mo
s& bi viét chéng 1én. Vi khi mot tap tin dugc mo & ché do ghi, thi mot tap tin mdi duoc
tao ra. Néu muén ndi thém cac mau tin vao tap tin da co, thi n6 phai dugc mo voi ché
do “a”. Néu mot tap tin dugc mé ¢ ché d6 doc va no khong tdn tai, ham s& tra vé 16i.
Néu mot tap tin dugc md dé doc/ghi, né s& khong bi xo6a néu di ton tai. Tuy nhién, néu
n6 khong tdn tai, thi n6 s& duoc tao ra.

Theo chuin ANSI, tam tap tin co thé duoc mo tai mot thoi diém. Tuy vay, hau
hét cac trinh bién dich C va méi trudng déu cho phép md nhiéu hon tam tap tin.

v Péng mot tap tin vin ban

Vi s6 luong tap tin co thé m¢ tai mot thoi diém bi gidi han, viéc dong mat tap tin
khi khong con str dung 1a mot diéu quan trong. Thao tac nay s& giai phong tai nguyén
va lam gidm nguy co vuot qué gioi han da dinh. Dong mot stream cling s€ lam sach va
chép ving dém két hop cua n6 ra ngoai (mot thao tac quan trong dé tranh mat dir liéu)
khi ghi ra dia. Ham fclose() dong mot stream da dugec mo bang ham fopen(). N6 ghi
bat ky dir lidéu nao con lai trong ving dém cua dia vao tap tin. Nguyén mau cta ham
fclose() 1a:

int fclose (FILE *fp);

trong d6 fp 1a mot con tro tap tin. Ham felose() tra vé 0 néu dong thanh cong. Bat
ky gia tri tra vé nao khac 0 déu cho thay co 18i xay ra. Ham felose() s& that bai néu dia
da som duogc gd ra khoi 6 dia hodc dia bi day.

Mot ham khac dung dé dong stream 1a ham feloseall(). Ham nay hitu dung khi
phai dong cting mot lac nhidu stream dang md. N6 s& dong tat ca cc stream va tra vé
s6 stream di dong hodc EOF néu c6 phat hién 15i. N6 ¢6 thé dugc st dung theo cach

nhu sau:
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fcl = fcloseall ()
if (fcl == EOF)
printf ("Error closing files");
else
printf ("%$d file(s) closed", fcl);
4 Ghi mot ky tw

Streams c6 thé dugc ghi vao tip tin theo timg ky ty mot hodc theo timg chudi.

Trude hét chung ta hdy thao luan vé cach ghi cac ky tu vao tap tin. Ham fpute() duoc
sir dung dé ghi cac ky tu vao tap tin di duoc mo trude d6 bang ham fopen(). Nguyén

mau cua ham nay nhu sau:
int fputc(int ch, FILE *fp);

trong d6 fp 1a mot con tro tap tin tra vé boi ham fopen() va ch 1a ky ty can ghi.
Mic du ch duoc khai béo 1a kiéu int, nhung né dugc ham fpute() chuyén d6i thanh
kiéu unsigned char. Ham fputc() ghi mot ky tu vao stream d3 dinh tai vi tri hién hanh
ctia con tro dinh vi tri bén trong tip tin va sau d6 ting con tro ndy 1én. Néu fpute()

thanh cong, no tra vé ky tu da ghi, nguoc lai n6 tra vé EOF.

DPoc mot ky tw

Ham fgetc() duoc dung dé doc cac ky tu tr mét tap tin da dugc mé & ché do doc,

str dung ham fopen(). Nguyén mau cua ham la:
int fgetc (FILE *fp);

trong d6 fp 1a mot con tro tap tin kiéu FILE tra vé boi ham fopen(). Ham fgetc()
tra vé ky tu ké tiép cua vi tri hién hanh trong stream input, va tdng con tr6 dinh vi tri
bén trong tap tin 1én. Ky tu doc dugc 1a mét ky tur kiéu unsigned char va duoc chuyén
thanh kiéu int. Néu da dén cubi tap tin, fgete() tra vé EOF.

D¢ doc mot tap tin van ban tir dau cho dén cuoi, cau 1énh s¢ la:

do

{
ch = fgetc (fp);
} while (ch != EOF);
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Chuong trinh sau day nhan cac ky tu tir ban phim va ghi ching vao mdt tap tin

cho dén khi ngudi ding nhap ky tu ‘@’. Sau khi nguoi ding nhap thong tin vao,

chuongtﬁnhsé]ﬁénthinéidungra1nén1ﬁnh.
Vidu 1:

#include <stdio.h>
main ()

{
FILE *fp;

char ch= " ';

/* Writing to file JAK */
if ((fp=fopen ("jak", "w"))==NULL)

printf ("Cannot open file \n\n");
exit (1) ;
}

clrscr () ;

printf ("Enter characters (type @ to terminate):

ch = getche();
while (ch !='@")
{
fputc(ch, fp) ;
ch = getche();
}
fclose (fp);

/* Reading from file JAK */

\n") ;

printf ("\n\nDisplaying contents of file JAK\n\n");

if ((fp=fopen("jak", "r'"))==NULL)
{

printf ("Cannot open file\n\n");
exit (1) ;

do
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ch = fgetc (fp);
putchar (ch) ;
} while (ch!=EOF);

getch () ;
fclose (fp);
}

Mot mau chay cho chuong trinh trén la:

Enter Characters (type @ to terminate):
This is the first input to the File JAK@

Displaying Contents of File JAK
This is the first input to the File JAK

v Nhap xuét chudi
Ngoai fgetc() va fpute(), C con hd trg cac ham fputs() va fgets() dé ghi vao va

doc ra cac chudi ky tu tir tip tin trén dia.

Nguyén mau cho hai him nay nhu sau:

int fputs(const char *str, FILE *fp);
char *fgets(char *str, int length, FILE *fp);

Ham fputs() 1am viéc gidng nhu ham fputc(), ngoai trir 1a nd viét toan bo chudi
vao stream. N6 tra vé EOF néu xay ra 16i.

Ham fgets() doc mot chudi tir stream da cho cho dén khi doc dugc mot ky tu
sang dong md&i hodc sau khi da doc dugc length-1 ky tu. Néu doc duge mot ky tu sang
dong méi, ky ty nay duoc xem nhu 13 moét phan cua chudi (khong gidng nhu ham
gets()). Chudi két qua s& két thiic bang ky tw null. Him tra vé mot con tro tré dén

chuoi néu thanh cong va null néu xay ra 101.

o Cac tap tin nhi phan
Céc ham dung d& xu 1y cac tap tin nhi phan ciing giéng nhu cac ham sir dung dé
quan 1y tap tin van ban. Tuy nhién, ché d6 mo tap tin ctia ham fopen() thi khac di trong

truong hop cac tap tin nhi phan.

190



v" M& mot tap tin nhi phan

Bang sau day liét ké cac ché do khac nhau ctia ham fopen() trong trudng hop mo

tap tin nhi phan.

C Y nghia
hé do

b Mé mot tap tin nhi phan dé doc

w Tao mot tap tin nhi phan dé ghi
b

a N6i vao mot tap tin nhi phan
b

r Mo mot tdp tin nhi phan dé
+b doc/ghi

W Tao mdt tap tin nhi phan dé
+b doc/ghi

a N6i vao mot tap tin nhi phan dé
+b doc/ghi

Néu mot tap tin xyz dugc mo dé ghi, cau 1énh sé la:
FILE *fp;
fp = fopen ("xyz", "wb");
v" DPéng mot tip tin nhi phin

Ngoai tip tin van ban, ham fclose() ciing co thé duoc dung dé dong mot tap tin
nhi phan. Nguyén mau cia fclose nhu sau:
int fclose(FILE *fp);

trong do6 fp 1a mdt con trd tap tin trod dén mot tap tin dang mo.

v Ghi mét tip tin nhi phin
Mot sb ung dung lién quan dén viée su dung cac tap tin dir li¢u dé luu trir cac

khéi dir lidu, trong d6 mdi khéi bao gom cac byte lién tuc. Mdi khéi néi chung s& bicu
dién mot cau trac dit liéu phtrc tap hodc mgt mang.

Chéng han nhu, moét tap tin dir li¢u co thé bao gém nhiéu ciu trac co cung thanh
phﬁn cAu tao, hodc n6 co thé chira nhiéu mang c6 cung kiéu va kich thude. Va véi
nhitng ung dung nhu vy thuong doi hoi doc toan bd khéi dit lidu tur tap tin dir li€u
hodc ghi toan b khdi vao tap tin dit liéu hon 1a doc hay ghi cac thanh phan doc 1ap
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(nghia 1a cac thanh vién cua cdu trac hay cac phan tir cia mang) trong mdi khdi riéng
biét.

Ham fwrite() duoc dung dé ghi dir liéu vao tap tin dir liéu trong nhitng tinh
hudng nhu vay. Ham nay c6 thé dung dé ghi bat ky kiéu dit liéu ndo. Nguyén mau cia
fwrite() la:

size t fwrite(const void *buffer, size t num bytes,

size t
count, FILE *fp);

Kiéu dit liéu size t dugc thém vao C chudn dé ting tinh twong thich cua chuong
trinh voi nhiéu hé thong. Né dugc dinh nghia trudc nhu 1a mot kiéu sé nguyén di 16n
dé luu gitr két qua ctua ham sizeof(). P4i v6i hau hét cac hé thdng, né co thé duoc dung
nhu mot s6 nguyén duong..

Buffer 1a mot con tro tro dén thong tin s€ dugc ghi vao tap tin. Sd byte phai doc
hodc ghi dugc cho boi num_bytes. Ddi s6 count xac dinh c6 bao nhiéu muc (mdi muc
dai num_bytes) duoc doc hoac ghi. Cudi cung, fp 1a mdt con trd tap tin tro dén mot
stream da dugc mo trude do. Cac tap tin mo cho nhitng thao tac nay phai mo ¢ ché do
nhi phan.

Ham nay tra vé s6 lugng cac dbi trong da ghi vao tap tin néu thao tac ghi thanh
cong. Néu gia tri nay nho hon count thi di xay ra 16i. Ham ferror() (s& duoc thao luan
trong phan t6i) c6 thé duoc dung dé xac dinh 15i.

4 Doc mot tip tin nhi phin

Ham fread() c6 thé dugc dung dé doc bat ky kiéu dir liéu nao. Nguyén miu cia
ham la:
size t fread(void *buffer, size t num bytes, size t
count
FILE *fp);

buffer 14 mot con tro tro dén ving nhd s& nhan dir liéu tir tap tin. SO byte phai
doc hodc ghi dugc cho bdi num_bytes. Ddi s6 count xac dinh ¢6 bao nhiéu muc (mdi
muc dai num_bytes) dugc doc hoac ghi. Cudi cung, fp 1a mot con tro tap tin trd dén
mot stream da dugc mé trude do. Céc tap tin d@ md cho nhirng thao tac nay phai mé ¢
ché do nhi phan.

Ham nay tra vé sd lugng cac dbi twong da doc néu thao tac doc thanh cong. N6
tra vé 0 néu doc dén cudi tap tin hodc xay ra 18i. Ham feof() va ham ferror() (s& dugc

thao luén trong phan t6i) c¢6 thé dugc dung dé xac dinh nguyén nhan.
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Cac ham fread() va fwrite() thuong duoc goi la cac ham doc hodc ghi khong
dinh dang

Mién 1a tap tin dugc m& cho cac thao tic 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 do
doc nguoc ra mot sb kiéu double, mot sd kiéu int va mot sd kiéu long tir tap tin trén
dia. Luu y réng n6 su dung ham sizeof() dé x4c dinh do dai ctia mdi kiéu dit lidu.

Vidu 2:

#include <stdio.h>

main ()

{

FILE *fp;

double d = 23.31 ;

int 1 = 13;

long 1li = 1234567L;
clrscr();
if ((fp = fopen ("jak", "wb+")) == NULL )

{

printf ("Cannot open file ");
exit (1) ;
}

fwrite (&d, sizeof (double), 1, fp):

(
fwrite (&i, sizeof (int), 1, fp);
fwrite (&1i, sizeof(long), 1,fp):;
fclose (fp):

if ((fp = fopen ("jak", "rb+")) == NULL )
{

printf ("Cannot open file");

exit (1) ;

}

fread (&d, sizeof (double), 1, fp);
fread(&i, sizeof(int), 1, fp);

fread (&l1li, sizeof (long), 1, fp):;

printf ("%f %d %1d", d, i, 1i);

fclose (fp):
}
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Nhu chuong trinh nay minh hoa, c¢6 thé doc buffer va thuong né chi la mot ving
nhd dé giit mot bién. Trong chwong trinh don gian trén, gia tri trd vé ctia ham fread()
va fwrite() dugc bo qua. Tuy nhién, dé lap trinh hiéu qua, cac gia tri d6 nén dugc kiém
tra xem da c6 16i xay ra khong.

Mot trong nhirng ng dung hitu dung nhét cia fread() va fwrite() lién quan dén
viéc doc va ghi céac kiéu dit liéu do nguoi dung dinh nghia, dac biét 1a cac cAu tric. Vi

du ta c6 cau trac sau:

struct struct type
{

float balance;
char name[80];

} cust;
Cau 1énh sau day ghi ndi dung cua cust vao tap tin dang duoc tré dén boi fp.

fwrite(&cust, sizeof (struct struct type), 1, fp);
o Cac ham xir ly tap tin

Céc ham xir Iy tép tin khac dwoc thao luan trong phan nay.
v Ham feof()

Khi mot tap tin dugc md dé doc & dang nhi phan, mot $6 nguyén cé gia tri tuong
duong voi EOF c6 thé duoc doc. Trong truong hop ndy, qua trinh doc s& cho rang da
dén cudi tap tin, mac du chua dén cudi tap tin thuc su. Mot ham feof() co thé duoc

dung nhiing trong trudng hop nay. Nguyén mau cia ham la:
int feof (FILE *fp );
No tra vé true néu da dén cudi tap tin, néu khong né tra vé false (0). Ham nay

duoc dung trong khi doc dir liéu nhi phan.

Poan I¢nh sau day doc mot tap tin nhi phan cho dén cudi tap tin.

while (!feof (fp) )
ch = fgetc (fp);
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v Ham rewind()

Ham rewind() dit lai con tro dinh vi tri bén trong tap tin vé dau tap tin. N6 1dy

con tro tap tin lam ddi s6. Ca phap cua rewind() 1a:
rewind (fp) ;

Chuong trinh sau m& mdt tip tin & ché d6 doc/ghi, sir dung ham fputs() v6i dau
vao 13 cac chudi, dua con trd quay vé dau tap tin va sau d6 hién thi cac chudi gibng
nhu vay bang ham fgets().

Vidu 3:

#include <stdio.h>
main ()

{

FILE *fp;

char str [80];

/* Writing to File JAK */

if ((fp = fopen("jak", "w+")) == NULL)
{
printf ("Cannot open file \n\n");
exit (1) ;
}
clrscr ();
do
{
printf ("Enter a string (CR to quit): \n");
gets (str);
if(*str != '\n"'")
{ strcat (str, "\n"); /* add a new line */
fputs (str, fp):
}

} while (*str != '\n');
/*Reading from File JAK */

printf ("\n\n Displaying Contents of File JAK\n\n");
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rewind (fp);

while (!feof (fp))
{
fgets (str, 81, fp):
printf ("\n%s", str);
}
fclose (fp);

Mot mau chay chuong trinh trén nhu sau:

Enter a string (CR to quit):

This is input line 1

Enter a string (CR to quit)

This is input line 2

Enter a string (CR to quit):

This is input line 3

Enter a string (CR to quit):

Displaying Contents of File JAK

This is input line 1

This is input line 2

This is input line 3
v Ham ferror()

Ham ferror() xac dinh liéu mot thao tac trén tap tin co sinh ra 16i hay khong.
Nguyén mau ctia ham 1a:

int ferror (FILE * fp) ;

trong do6 fp 1a mot con trd tap tin hop 1¢. No tra vé true néu ¢6 xay ra mot 16i
trong thao tac cudi cung trén tap tin ; nguoc lai, no tra vé false. Vi mdi thao tac thiét
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1ap lai tinh trang 131, nén ham ferror() phai duoc goi ngay sau mdi thao tac; néu
khong, 15 s& bi mat.
Chuong trinh trude ¢ thé duoc sira d6i dé kiém tra va canh bao vé bat ky 16i nao

trong khi ghi nhu sau:

do
{
printf (Y Enter a string (CR to quit): \n");
gets(str);
if(*str !'= "\n")
{ strcat (str, "\n"); /* add a new line */

fputs (str, fp);
if (ferror (fp))

printf ("\nERROR in writing\n");

} while(*str!='\n");
4 Xéa tap tin
Ham remove() x6a mot tap tin da dinh. Nguyén mau ctia ham 1a:
int remove (char *filename);

N6 trd vé€ 0 néu thanh cong nguogc lai tra vé mdt gia tri khac 0.

Vi dy, xét doan ma 1énh sau day:

printf ("\nErase file %s (Y/N) 2 ", filel);

ans = getchar ();

if (remove (filel))

{
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printf ("\nFile cannot be erased");
exit(1l);

v Lam sach cac stream

Thong thudng, cac tap tin xudt chuan duoc trang bi vang dém. Diéu nay ¢ nghia
1a két xuét cho tap tin dugc thu thap trong bd nhé va khong that su hién thi cho dén khi
vung dém day. Néu mot chuwong trinh bj treo hay két thiic bat thuong, mot sé ky tu van
con nam trong ving dém. Két qua 1a chuong trinh ¢6 vé nhu két thiic sém hon 14 né
that sy da lam. Ham fflush() s& giai quyét van dé nay. Nhu tén goi cta nd, nd sé 1am
sach vung dém va chép nhitng gi c6 trong ving dém ra ngoai. Hanh dong lam sach tuy
theo kiéu tap tin. Mot tap tin dugc md dé doc s€ c6 vung dém nhép tréng, trong khi

mot tap tin duwgc md dé ghi thi vung dém xuét ctia no sé duoc ghi vao tap tin.
Nguyén mau ctia ham nay la:
int fflush(FILE * fp);

Ham fflush() s& ghi ndi dung cua bat ky ving dém dit liéu nao vao tap tin két hop
v6i fp. Ham fflush(), khong c6 d6i s6, s& lam sach tit ca cac tap tin dang mo dé xuat.
N tra vé 0 néu thanh cong, nguoc lai, né tra vé EOF.

v Cic stream chuin
M&i khi mét chwong trinh C bat dau thuc thi dudi DOS, hé diéu hanh sé& ty dong

mo 5 stream dac biét. 5 stream nay la:

Nhap chuan (stdin)

Xuét chuén (stdout)

Ldi chudn  (stderr)

May in chuén (stdprn)

Thiét bi hd tro chuan (stdaux)

Trong d6, stdin, stdout va stderr dugc gan mic dinh cho cac thiét bi nhap/xuat

Y V V V V

chuan cua hé théng trong khi stdprn dugc gan cho cong in song song ddu tién va
stdaux duoc gan cho cong ndi tiép dau tién. Chung duoc dinh nghia nhu 1a cac con trd
¢6 dinh kiéu FILE, vi vay ching co thé duoc st dung ¢ bat ky noi nao ma vi¢c st
dung con tro FILE 1a hop 1€. Chung cting c6 thé duoc chuyén mot cach hiéu qua cho
céc stream hay thiét bj khac mdi khi can dinh hudng lai.

Chuong trinh sau day in ndi dung cua tap tin vao may in.
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Vidu 4:

#include <stdio.h>
main ()

{
FILE *in;

char buff[81], fname[1l3];

clrscr();

printf ("Enter the Source File Name:");

gets (fname) ;

if ((in=fopen (fname, "r'"))==NULL)
{
fputs ("\nFile not found", stderr);

/* display error message on standard error
rather

than standard output */

exit (1),
}
while (! feof (in))
{
if (fgets(buff, 81, in))
{
fputs (buff, stdprn);
/* Send line to printer */
}
}
fclose(in);
}
Luu y cach str dung cua stream stderr voi ham fputs() trong chuong trinh trén.
N6 duoc sir dung thay cho ham printf vi két xuat ctia ham printf 1a ¢ stdout, noi ma c6
thé dinh hudng lai. Néu két xuit ciia mot chuong trinh duoc dinh hudng lai va mot 16i
Xay ra trong qué trinh thyc thi, thi tat ca cac thong bao 15i dua ra cho stream stdout
cling phai duoc dinh hudng lai. Dé tranh diéu nay, stream stderr dugc dung dé hién
thi thong bao 18i 1én man hinh vi két xudt cia stderr ciing 1a thiét bi xuit chuan,
nhung stream stderr khong thé dinh hudng lai. N6 ludn ludn hién thi thong bao 1én
man hinh.
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4 Con tré kich hoat hién hanh
Dé 1an theo vi tri noi ma cac thao tac nhép/xuét dang dién ra, mot con tro duoc

duy tri trong cAu trac FILE. Mdi khi mot ky tu dugc doc ra hay ghi vao mdt stream,
con trd kich hoat hién hanh (current active pointer) (goi 1 curp) dugc ting 1én. Hau
hét cac ham nhap xuét déu tham chiéu dén curp, va cdp nhat n6 sau céc thu tuc nhép
hodc xuét trén stream. Vi tri hién hanh cta con trd nay cé thé dugc tim théy béng su
tro giup ctia ham ftell(). Ham ftell() tra vé mot gia trj kiéu long int biéu dién vi tri cta
curp tinh tir dau tap tin trong stream da cho. Nguyén mau ctia ham ftell() la:

long int ftell (FILE *fp);

Cau 1énh trich tor mdt chuong trinh s€ hién thi vi tri cua con tré hién hanh trong
stream fp.

printf ("The current location of the file pointer is
sld ",

ftell (fp)):

» Dat lai vi tri hién hanh

Ngay sau khi m¢ stream, con tro kich hoat hién hanh dugc dat 1a 0 va tré dén

byte dau tién cua stream. Nhu di thay trude ddy, mdi khi c6 mot ky tw duoc doc hay
ghi vao stream, con tro kich hoat hi¢n hanh s€ tang Ién. Bén trong mot chuong trinh,
con tré c6 thé duge dit dén mot vi tri bat ky khac voi vi tri hién hanh vao bat ky luc
nao. Ham rewind() dit vi tri con tré nay vé dau. Mot ham khac duoc sir dung dé dat
lai vi tri con tro nay la fseek().

Ham fseek() dinh lai vi tri ctia curp doi di mot sb byte tinh tir dau, tir vi tri hién
hanh hay tir cudi stream 1a 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 do offset 1a sb byte can di chuyén vuot qua vi tri tap tin dugc cho bdi tham
sb origin. Tham sb origin chi dinh vi tri bat dau tim kiém va phai c6 gid tri 1a 0, 1 hodc

2, biéu dién cho 3 hing ky hiéu (duoc dinh nghia trong stdio.h) nhu trong bang 21.4:

Origin Vi tri tap tin
SEEK_SE Dau tap tin
Tor0
SEEK CU Vi tri con tro cia tip tin hién
Rorl hanh
SEEK_EN Cuoi tap tin
Dor2
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Ham fseek() tra vé gia tri 0 néu da thanh coéng va gia tri khac 0 néu thét bai.
Doan 1énh sau tim mau tin thtt 6 trong tap tin:

struct addr

{
char name[40];
char street[40];
char city[40];
char state[3];
char pin([7];
}

FILE *fp;

fseek (fp, 5SL*sizeof (struct addr), SEEK SET);
Ham sizeof() dugc dung dé tim d6 dai cia mdi mau tin theo don vi byte. Gia tri
tra vé dugc dung dé xac dinh s byte can thiét dé nhay qua 5 mau tin dau tién.

v Ham fprintf() va fscanf()

Ngoai cac ham nhap xuéat d3 duge thao luan, hé théng nhép/xuét co vung dém
con bao gém cac ham fprintf() va fscanf(). Cac ham nay twong ty nhu ham printf()
va scanf() ngoai trir rang ching thao tic trén tap tin. Nguyén mau ctia ham fprintf() va

fscanf() la:

int fprintf (FILE * fp, const char
*control string,..);
int fscanf (FILE *fp, const char *control string,...);

trong d6 fp 13 con tro tap tin tra vé boi 101 goi ham fopen(). Ham fprintf() va
fscanf() dinh hudng cac thao tac nhap xuit cia ching dén tap tin duoc tro boi fp.
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DPoan chuong trinh sau day doc mot chudi va mot sb nguyén tr ban phim, ghi ching

vao mdt tap tin trén dia, va sau doé doc thong tin va hién thi trén man hinh.

printf ("Enter a string and a number: ");
fscanf (stdin, "%s %d", str, &no);

/* read from the keyboard */

fprintf (fp, "%s %d", str, no);

/* write to the file*/

fclose (fp):

fscanf (fp, "%s %d", str, &no)
/* read from file */
fprintf (stdout, "%s %d", str, no)

/* print on screen */

Nén nhé rang, mic du fprintf() va fscanf() thuong 1a cach dé nhét dé ghi vao va
doc dit liéu hon hop ra céc tap tin trén dia, nhung chiing khong phai luén luén 1a hiéu
qua nhat. Nguyén nhan 13 mdi 10 goi phai mat thém mot khoang thoi gian, vi dir liu
duoc ghi theo dang ASCII ¢6 dinh dang (nhu nd s& xuat hién trén man hinh) chu
khong phai theo dinh dang nhi phan. Vi vay, néu tdc do va do lon caa tap tin 1a déng

ngai, fread() va fwrite() s& 1a lya chon tét hon.
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5.3.4. Quy trinh k¥ thuat trong bai hgc ctiia GV va SV:
* Quy trinh thi pham cua GV
- Budc 1: Chuan bi bai giang, tai liéu va diéu kién trang thiét bi giang day
- Budce 2: Chuén bi bai tap mau va dua ra ndi dung thuc hanh
- Budce 3: Phd bién cac quy trinh, cac budc thyuc hién
- Budc 4: Huéng dan noi dung bai hoc, Huéng dan thi pham mau
- Budce 5: Quan 1y 16p hoc
- Buéc 6: Giai dap, tu van, danh gia, nhan xét
- Bu6e 7: Chdm diém va ndp céac bai danh gia cho b mon
* Quy trinh thuc hién bai cia SV
- Budc 1: SV chuan bj tai liéu, vo, bat, gidy nhap, tai liéu tra ctru
- Budc 2: Doc tai liéu Lap trinh cdn ban C phan quan 1y tép tin
- Budce 3: Sinh vién trinh bay bai thyc hanh, thao luan va nhan xét gép y.
5.3.5. Cac miu hinh sin phiam cho SV tham khao:
- SV xem video
5.3.6. Phan ty thuce hanh thao tic thwdng xuyén ciia SV trong bai hoc:

Cau 1: Viét mot chuong trinh dé nhép dir 1iéu vao mot tap tin va in né theo thu
tu nguoc lai.

Cau 2: Viét mot chuong trinh dé truyén dit lidu tir mot tap tin nay sang mot tap
tin khéc, loai bo tit ca cac nguyén 4m (a, e, i, 0, u). Loai bo cic nguyén am & dang chi
hoa 14n chi thudng. Hién thi ndi dung cua tap tin méi.

5.3.7. San phiam thyc hanh:
+ Cac vi du demo.
5.3.8. Piéu ki¢n dé GV- SV thuec hi¢n bai hoc thue hanh;
5.3.8.1. Piéu kién chuin bi trwéc bai hoc
+ Gidng vién:
- Pé cuong chi tiét bai giang
- Thiét ké bai giang
- Hoc liéu tham khao, m& rong
+ Sinh vién:
- Boc k¥ bai hoc trudce khi gidng vién Ién 16p

- Chuan bi van d¢ thao luan, trao doi vdi giang vién
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- Cac tai liéu tham khao, mo rong do giang vién yéu cau
5.3.8.2. K¥ thuat va phuwong tién day hoc:

- Bang, phén viét

- Man hinh I6n

- May tinh, may chiéu
2.8.3. Phwong phap to chirc day-hoc:

- Thuyét trinh, dién giang, thuc hanh

- Phat van

- Trao d6i, thao luan

- Cemina

- Vén dap
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