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LOI NOI PAU

C++ hién 1a ngdn ngtr 1ap trinh (NNLT) dugc va chudng va
st dung rong rai do tinh ndng manh me¢, da dung cta nd.
Pay 1a NNLT duoc nhiéu trudng dai hoc va cao ding trong
va ngoai nudc sir dung dé giang day lap trinh ban dau cho

sinh vién.

Gido trinh “Lap trinh C++” nay duoc viét nham phuc vu cho
ddbi tuong la sinh vién cac hé Cao d:fmg va Pai hoc thudc
khéi nganh Ky thuat (Khong chuyén vé Cong nghé Thong
Tin). Muc tiéu ctia gido trinh nham cung cap kién thuc co
ban vé ngdn ngit 1ap trinh C++, di dé giai quyét nhimg bai
todn 1ap trinh trong nhiéu linh vuc khac nhau nhu: tinh toan,

k¥ thuét, sinh hoc, quan 1y, ...

Vé6i s6 luong trang khiém ton, gido trinh ndy gidi han,
khong dé cap dén cach tiép can 1ap trinh hudng d6i tuong
ma chi nhdn manh dén kiéu 1ap trinh truyén thong, 1ap trinh
don thé (module), theo tiép can hudng ciu tric. Kiéu lap
trinh truyén théng 13 quan trong va theo ¥ kién c4 nhan 1a
bat budc phai giang day cho ngudi méi bt dau hoc 1ap trinh
trude khi chuyén sang hoc 1ap trinh theo tiép can hudng d6i

tuong.

Gi4o trinh dugc to chtc thanh 8 chwong, cudi mdi chuong
déu c6 cau hoi va bai tap dé ciing cd kién thirc phan Iy
thuyét. Phan 1y thuyét duoc trinh bay c6 dong, tip trung vao

nhitng kién cot 16i, can thiét dé 4ap dung trong viét ma



chuong trinh. Phan giai bai tip s& duoc thuc hién trong tai
liéu khac. Cac chuong trinh vi du minh hoa trong tai liéu da
duoc thir nghiém va chay tot trong moi truong Visual C++

6.0.

Gi4o trinh nay c6 thé dugce dung lam tai liéu cho sinh vién
tu hoc. Giang vién ciing c6 thé sir dung dé tham khao trong

giang day mon 13p trinh.

Mic du ¢ nhiéu ¢ gang nhung khong thé tranh khoi thiéu
sot, rat mong nhan dugc su nhan xét, phé binh cua déng

nghiép va ban doc dé tai liéu duoc hoan thién hon.

Tac gia
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CHUONG 1. MOT SO KHAI NIEM CO BAN VE LAP
TRINH
1. Thuat toan (Algorithm)

1.1.Khai niém

e Thuat toan 1a khai niém co sé cua toan hoc va tin hoc.

e Thuét toan 12 phuong phap thé hién 1oi giai ciia van dé — bai
toan.

e Thuat toan 1a ddy céc thao tac, cac hudng dan rd rang, duoc
sép Xép theo mot trinh tu xac dinh, sao cho 2 bd xu ly
(ngudi/may) khac nhau, voi cung diéu kién dau vao nhu
nhau thi sau mot s6 budc hitu han thyc hién, s& cho két qua
giéng nhau ma khong can biét ¥ nghia cua céc thao tac nay.
Can chu y 1a khong phai moi day thao tac, chi din ndo ciing
déu tao ra thuat toan. Phuong phap nau an, cach dung thudc,.
.. déu khong phai 1a thuat toan do cac thao tac, cac chi dan 1a

khong xac dinh, khong rd rang.
1.2.Cac dac trung cia thuat toan

Tinh xdc dinh: Cac thao tac cua thuat todn phdai xac dinh, khong
dugc nhap nhéng, mo hd dé co thé dé dang cai dat trén mot hé tu dong

hoa.

Tinh dirng: Thuat toan phai dung sau mot s6 hitu han buéc thuc

hién.

Tinh diing din: Thuat toan phai cho két qua ding theo yéu cau

cua bai toan dat ra.
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Tinh ph5 dung: Thuat toan co thé duoc st dung lai dé gidi mot

16p bai toan tuong tu.

Tinh hiéu qud: Thuat todn can to1 uu vé st dung bd nhé va dap
ung yéu cau cua bai todn trong thoi gian ngan nhat c6 thé dugc. Thuc

té rat kho dat dugc ca 2 yéu ciu ndy trong mot thudt toan.
1.3.Céc cong cu biéu dién thuit toan

Ngon ngir ty nhién: 1a ngén nglr liét ké cac budc, md ta thuat

todn theo ngdn ngir tu nhién clia con nguoi.
Vi du: Thuét toan xac dinh trj 1én nhat trong 5 sb nguyén.

B1.Goi a, b, ¢, d, e 13 5 bién luu trir cac tri nguyén cho trudc (nhap tur

ban phim).

B2.Goi max 14 bién luu tri¥ tri 16n nhat trong 5 s6 nguyén trén, va gia

sur a co tri 16n nhat.

B3.Lan lugt so sanh tri ctia max véi cac bién b, ¢, d, e con lai. Néu tri

cua max nho hon bat ky bién nao thi gan tri cia bién d6 cho max.
B4. Xuat két qua tri bién max ra man hinh

Luwu dd thuit toan hay so' dd khoi (Flow chart): 13 cong cu cho
phép biéu dién thuat toan mot cach truc quan. Thudng chi ¢ thé dung
cong cu luu dd d6i véi cac thuét toan tuong ddi ngén, c6 thé dugc biéu

dién trong mot trang gidy. Cac hinh co ban sir dung trong luu db:

14



Hinh oval mé ta diém xuat phat /

két thuc.

Hinh chit nhat mé td mot hay

nhiéu chi thi may can thyc hién.

nhap/xuét dir licu.

Hinh thoi mo ta su ré nhanh, Iua

Hinh binh hanh mo ta thao tac E

chon, phép kiém tra diéu kién

Miii tén chi huéng lweu chuyén

cua cac thao tac.

Ma gia (Pseudo code) gan giong nhu ngdn nglt tu nhi€n, nhung
cO stir dung cac cau tric chuan hoa (khai bao bién, chu thich, cau triuc

diéu khién, . . .) do ngudi thiét ké quy dinh.

Ngon ngir 1ap trinh (Programming language) 13 hé thong céac ky

hiéu cho phép mo ta cac quy trinh tinh toan dudi dang van ban.
2. Ngon ngir 13p trinh (NNLT)
Céc thanh phan co ban cia NNLT bao gom:

e B0 ki tu (character set) hay bang chir cai dung dé viét
chuong trinh.

e Cu phap (syntax) 1a bd quy tic dé viét chuong trinh.

e Ngit nghia (semantic) xac dinh y nghia c4c thao tac, hanh
dong can phai thuc hién, ngir canh (context) ctia cac cau 1énh

trong chuong trinh.

Hién d3 c6 hang nghin NNLT duoc thiét ké, va hang nim lai co

thém nhiéu NNLT méi xuét hién. Su phat trién cia NNLT gan lién

15




v6i su phat trién cua nganh tin hoc. Mdi loai NNLT phu hop voi mot

s6 16p bai toan nhat dinh.
Phan loai NNLT:

e Ngon ngit mdy (machine language) hay con goi la NNLT
cép théip cO tap 1énh phu thudc vao mdt hé may cu thé.
Chuong trinh viét bang ngdn ngit may st dung bang chir cai
chi gdm 2 ki tu 0, 1. Chwong trinh ngdén ngir may dugc nap
truc tiép vao bg nhé va thuc hién ngay.

e Ngén ngit ldp trinh cdp cao ndi chung khong phu thudc vao
loai may tinh cu thé. Chuong trinh viét bang NNLT cap cao
stt dung bo ki tu phong pht hon, va phai dugc chuyén doi
sang dang md mdy dé may tinh c6 thé hiéu dugc bang
chuong trinh dich. Mot s6 NNLT cép cao thong dung hién
nay: Pascal, C, C++, Java, Smalltalk, Basic, Ruby, Fortran,
Algol, Lisp, Prolog, Cobol, ...

3. Chwong trinh (may tinh)

La tap hop hiru han cac chi thi may duoc b tri, sép xép theo mot
trat tu xac dinh, nham giai quyét yéu cAu cta bai toan dit ra. Chuong

trinh duoc viét bang mot NNLT cu thé nao do.

Céac chuong trinh C/C++ (trong moi truong DOS) dugc tao ra
bang 1 trinh soan thdo vin ban (EDITOR) nhu: SK, NC Editor, VRES
. . . Hién nay, cac chuong trinh dich déu tich hop san editor riéng cho
phép USER soan than, bién dich, kiém 16i, lién két va thuc hién

chuong trinh mot cach dé dang.
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Céac chuong trinh ndy (md ngudn — source code), thuc chit 1a &
dang ngon nglt tu nhién, do dé phai dugc bién dich lai dudi dang ma
may (object code) ma may tinh c6 thé hiéu duoc. Viéc nay duoc thuc

hién boi chuong trinh dich.
Co 2 loai chuong trinh dich:

Trinh théng dich (interpreter): méi Iénh duoc dich sang ma may

va cho thuc hi¢n ngay.

Trinh bién dich (compiler): toan by chwong trinh ngudn dwoc
dich sang mi may (tip tin.obj), sau @6 trinh lién két (linker) sé

két noi cac module chwong trinh dé tao thanh tap tin EXE.

N6i chung, mot chuong trinh may tinh dugc bd cuc thanh 3 phan:

Nhap X Iy Xust

\ 4
A 4

4. Cac buwoc xay dung chwong trinh

B1.Xdc dinh dung yéu cdu cua bai toan: Can xac dinh pham vi, céac
gidi han, rang budc, cac gid thi€t cua bai toan. Pac biét can khac

phuc suc i vé mat tam ly trong qua trinh tim hi€u bai toan.

B2.Xdy dung thudt gidi: Can c6 kién thirc lién quan dén van dé dang
giai quyét. Can xac dinh rd thuat toan sé tac dong trén nhitng d6i
tugng (thong tin) nao ? C6 bao nhiéu ddi tuong (bién) can xir Iy?
MBJi bién c6 thé duoc luu trir dudi dang ndo, kiéu gi ? Gia tri ban
dau cta cac bién ? Hinh dung trude két xuat DL sau khi xir Iy s&

nhu thé nao?
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B3.Thé hién thuat giai bang lwu dé thudt todn (néu dugc).

B4. Cai dit thudt todn bang mgt NNLT cu thé: Dung mét trinh soan
thao VB dé tao chwong trinh ngudn (source code) theo mot NNLT

nao do.

BS5. Thir nghiém thudt todn, néu sai quay lai B2. Can xac dinh 15i caa
thuat toan thudc loai nao: 16i vé mit ¢t phap (syntax error), 15i ltc
thuc hién chuong trinh (run-time error), va 13i logic. Ldi cu phap
xay ra lic bién dich chuong trinh, do vi pham cac quy dinh vé mat
ct phap ciia NNLT dang sir dung. Ldi ndy twong dbi dé khic phuc.
Ldi run-time error nhu: divide by zero, stack overflow, khong du

bo nhd, ... Ldi logic (logic error) kho phat hién hon nhiéu.
B6.Két thic.

5. Cau héi va bai tap

Thuét toan (Algorithm)

— Thuat toan 1a gi?
— Neéu céc dac trung can c6 ciia mot thuat toan.

— Céc céach biéu dién mot thuat toan?

Ngon ngir 1ap trinh (Programming language) 1a gi?

Néu cac budce xay dung thuat toan.

Danh hi¢u (Identifier)

— Danh hiéu duoc dung dé 1am gi?
— Nhu thé ndo 13 mot danh hiéu hop 18?

— Nguyén tic sir dung danh hiéu?

18



Tu khoa 1a gi?
— Pic diém cua cac tir khoa trong NNLT “C/C++"?
Kiéu dir liéu (Data type)

— Trinh bay céac kiéu dit liéu don gian ma Anh (Chi) da
biét.

Hing (Constant)

Hang 1a gi?

— Hang duoc st dung khi nao?

— Cho biét cach thtrc khai bao mot hang?

— Cho vi du vé cach biéu dién hang nguyén, thuc, ky tu,

chudi ki tu.
Bién (Variable)

— Bién la gi?
— Bién duoc str dung dé lam gi?

Cho biét cach thirc khai bao mot bién?

— Hay cho biét cach thic 1am thay ddi ndi dung (gia tri) cua

mot bién?
Biéu thtrc (Expression)

— Biéu thirc 1a gi?

— Ki€ucuabiéuthiucdo................. quyét dinh?
Khi nao xay ra viéc ép kiéu ty dong?
— Khi ndo can phai str dung toan tir ép kiéu?
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— Trinh bay nguyén tic NNLT “C/C++” tinh tri cac biéu

thuc?
Toan tu

— Hay trinh bay cac toan tir ma Anh (Chj) biét.

— Cho vi du vé toan tur dieu kién (.. .7 .. ..: .. ).

Hay viét biéu thirc twong duong khong ¢ toan tir <!:

- 1 (x<=5)

- I (x>5)

- 1 (x>2&&y!=3)
- 1x>2[y==3)

— 1(x=1&&! (x!I=3)] x> 10)
— 1(x>100] x <0 &&! (x == 0))

Cau I¢énh (Statement, Instruction)

— Cho biét céc loai cau 1énh trong “C/C++ ? Cho vi du.



CHUONG 2. CAC YEU TO CO BAN CUA NNLT C/C++

1. B0 ky tu (character set)
NNLT C/C++ chi chap nhan cac ky tu sau:

e Cackituchirhoa: A,B,C,...,Z

e Céac ki tu chir thuong: a, b, c, ...,z

e Céacchitsd:0,1,...,9

o Cackitudau:,.!?:...

e Cic ki tuy tring: ENTER, BACKSPACE, khoang trang.

e Cackitudachbiétkhac: +-*/M|#$&%()[] = ~““..

2. Danh hiéu (identifier)
Dung dé dat tén cho cac d6i tuong nhu hang, bién, ham, . . .

Do dai t6i da caa 1 danh hiéu (tuy theo chuong trinh dich) thudng
1a 31-32 ki tu.

Danh hiéu hop 1¢ duoc bat dau bang mot ki ty chir cai hodc dau
gach ndi (underscore), tiép theo sau la day cac ki tu chit hoac s6 hodc

dau gach ndi, va khong phép c6 khoang tring & giira.
Nén dat danh hi¢u theo cac goi y sau:

e Dit tén cho cac d6i twong mot cach goi nhé (Mnemonic).

e Tén hiang duoc dit bang chit hoa.
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Tén bién, tén ham duoc dit nhu sau: tir dau tién b.;fmg chir thuong,

cac tir con lai bat dau bang chir hoa.
Tén kiéu dit liéu do USER dinh nghia duoc bat dau bang chit hoa.
Cha y:

e Moi danh hi¢u phai dugc khai bao trudc khi st dung.
TRINH BIEN DICH sé& bao 18i undefined symbol trong qua
trinh bién dich chwong trinh néu vi pham nguyén tic nay.

o “C/CH++” phan biét chir hoa va chir thuong (Case sensitive).

e Trong cung mot pham vi (scope), khong dugc dat trung danh

hiéu..
3. Tu khoa (keyword)

La tr danh riéng va c6 nglr nghia xac dinh do NNLT quy dinh.
Moi NNLT déu c6 mot bo tir khoa riéng. Ngon ngit 14p trinh “C/C++”
(version 3.1) thé hién céc tir khoa dudi dang cac ki ty mau tréng, cac

danh hiéu dudi dang cac ki ty mau vang, s6 dudi dang mau xanh lo, . .

4. Chu thich (comment)

Puoc dung dé 1am cho chuong trinh dé doc, dé hiéu, d& bao tri

hon.

Chuong trinh dich s& bo qua nhitng ndi dung ndm trong phan chi

thich.
C6 2 loai chu thich:

e Chi thich trén mt dong:
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// ... phan chi thich (cho dén cubi dong)
e Chu thich trén nhiéu dong:
/*... phan chi thich (co thé trai dai trén nhiéu dong)... */

5. Cac kiéu dir liéu co ban (base type)

5.1.S6 nguyén
Tén kiéu: int

Kich thuéc: 2 bytes va c6 pham vi biéu dién gia trj —32768 . .
32767

Céc phép toan ap dung duogc trén kiéu int::

e Céc phép toan sb hoc: +, -, *, /, %

e (Céac phép toan so sanh: <, <=, > >= ===

e Céc phép toan dich chuyén s hoc: >>, va <<

e (Céac phép toan trén bit: ~ (not bit), & (and bit), | (or bit), *
(xor bit)

5.2.86 thuce (d6 chinh xac don — 6 chit so 1€)
Tén kiéu: float

Kich thudc: 4 bytes va c6 pham vi biéu dién gid tri —3.4E —38 . .
3.4E +38

Cac phép toan ap dung duoc trén kiéu float:

e Céc phép toan sé hoc: +, -, *, / (khong c6 phép toan %)

e (Céac phép toan so sanh: <, <=, >, >= == |=
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5.3.S6 thue (d6 chinh xac kép — 15 chir s6 16):
Tén kiéu: double (Mic dinh trong Visual C++)

Kich thudc: 8 bytes va c¢6 pham vi biéu dién gia tri —1.7E —308 . .
1.7E+308

Cac phép toan ap dung duoc trén kiéu double: nhu kiéu float
5.4.Ki tw

Tén kiéu: char

Kich thudc: 1 byte va c6 pham vi biéu dién gia tri —128 .. 127

Cac phép toan ap dung duoc trén kiéu char:

e Céac phép toan sb hoc: +, -, *, /, %

e Cac phép toan so sanh: <, <=, >,>=, ==, |=

D¢ md rong cac kiéu dit licu co so, “C/C++” dua thém cac tién to

(prefix): short, long, unsigned, signed vao trude tén cac ki€u co so

nhu sau:
Tén kiéu Kich thudce
unsigned char 1 byte (0 .. 256)
Char 1 byte (=128 .. 127)
unsigned int 2 bytes (0 .. 65535)
(unsigned)
short int 2 byres (-32768 .. 32767)
Int 2 bytes (-32768 . . 32767)
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unsigned long int | 4 bytes (0. . 4294967295)

(unsigned long)

long int 4 bytes (2147483648 . . 2147483647)
(long)

float 4 bytes (-3.4E 38 .. 3.4E +38)
double 8 bytes (—1.7E -308 .. 1.7E +308)
long double 10 bytes (3.4 E —4932 .. 1.1E+4932)

6. Hz“mg (constant)

La dai lugng co gia tri khong thay doi trong sudt thoi gian ton tai

cua no.

Tén hang phai 14 mot danh hiéu hop 1¢ va phai “dugc khai bao

trude khi st dung”.

Hing dugc dung dé thay thé cho cac con sb tdi nghia trong
chuong trinh. Viéc sir dung hang nhiing lac can thiét 1a mot phong

cach 1ap trinh t6t va can duoc khuyén khich.

Hing s6 nguyén: c6 thé dugc biéu dién dudi dang thap phan, nhi

phan, bat phan, va thap luc phan.

Hing s6 thwe: c6 thé dugc biéu dién dudi dang ki phap thong

thuong hodc dang ki phap khoa hoc.

e Ki phap thong thuong (con goi 1a sd thuc dau phiy tinh)
gdm 2 phan, duoc phan cach boi ddu chim thap phan. Vi du:
1234.5

e Ki phap khoa hoc (con goi 1a sé thuc dau phay dong) gom

phan dinh tri (1d4 mot sé thuc) va phan mi (1a mot sd
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nguyén). Hai phan nay dugc phan cach boi chit e hoic E. Vi

du: 1.2345 E+03.

Hiing ki tw: duoc dit trong cip nhay don va ¢ thé dugc biéu dién

bang:

e Ki hi€u trong bang ma ASSCI. Vi du: ‘A’.
e Escape character (ki tu thoat) bao gém cap ki tu \n, véin la
sb thir tu cua ki tu trong bang ma ASSCII. Vi du: \65°, \7’,

6\n’

Mt so6 ki tw dic biét:

Ki hi¢u Y nghia

\n Ki ty xudng dong

\t Kity TAB

\0 Ki tg NULL

\ Dau nhay don

\” Dau nhay kép

\ Dau sb chéo nguoc (Backslash)

Hing chudi ki tu: duoc dit trong cip nhay d6i. Thuc chéat d6 1a
mang céac ki tu c6 ki tu két thiic chudi 1a ki ty NULL, ki hiéu \0°

Khai bao hing: thuong duoc dit trong phan khai bao toan cuc &
dau chuong trinh, ngay sau sau cac khai bao chi thi tién xt 1Iy. C6 2

cach khai bao hing:
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e Dung chi thj tién xir 1y: #define <tén hang> <chudi thay
thé>
e Dung tor khoa const: const <tén kiéu>  <tén

hang>=<gi4 tri>;
Vi du:
const int MAX = 10;
hay

#define MAX 10

7. Bién (variable)

La dai lugng co gia tri co thé thay d6i bang toan tir gan (ki hiéu =).
Bién dugc dung dé luu trir thong tin vé cac ddi tuong va cé gia tri cu

thé, xac dinh tai mdi thoi diém trong chuong trinh.

Tén bién phai 1a mot danh hiéu hop 1& va khong duoc dit trang voi
tir khoa. Nén dat tén bién sao cho co tinh goi nhd, khong dai quéa va
cling khong nén qua ngan. Nén tranh dit tén bién trung voi tén cac

ham thu vién (sin, cos, ... ).

“C/C++” cho phép khai bao bién ¢ khip moi noi trong chuong
trinh, mién sao dam bao nguyén tic “Moi danh hiéu trude khi str dung

phai duoc khai trude”.
Céch khai bao bién:
<type> <variables list>;

Trong do:
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dau

28

<type> 1a mot kiéu dir liéu hop 18 bat ky c6 trong “C/C++.

<variables list> 12 mot hay nhiéu bién, dugc phan cach bang

[
9 o

Chu ¥: 1énh khai bao bién ludn duoc két thuc bang dau “;’
Vi du:

Pé khai bao bién ki tu

char ch; // khai bao bién ki tu

Dé khai bao 2 bién nguyén:

int x, y; // khai bao 2 bién kiéu nguyén

hoac

nt X;

int y;

C6 thé khai bao va ddng thoi khoi tao gia tri cho bién nhu sau:
<tén kiéu> <tén bién> = <gia tri>;
Vi du:

mttong=0,x=5,y=7;



8. Biéu thirc (expression)

La cong thic tinh toan bao gdm cac toan hang va cac toan tir
tuong tng. Cac toan hang co thé 1a mot bién, héng, 161 goi ham. Ban
than cac toan hang ciing c6 thé 1a mot biéu thuc con khac dat trong

cap ngodc don, hinh thanh nén mot biéu thirc phirc hop.

C6 céc loai biéu thire thong dung sau: biéu thic gan, biéu thirc sb
hoc, biéu thuc logic. Pac biét, biéu thirc logic trong “C/C++” duoc
xem 13 c6 gia tri nguyén. Biéu thirc c6 tri khac 0 (ké ca sé am) tuong
mg v6i ménh dé logic TRUE, va biéu thuc co tri = 0 twong ung voi

ménh dé logic FALSE.

Trong “C/C++", biéu thtrc ludn tra vé mot gia tri.

Kiéu cua biéu thuc phu thudc vao kiéu cua gia tri tra ve.
9. Chuyén ddi kiéu (type conversion)

Chuyén d6i kiéu ngdm dinh: Trong cing 1 biéu thirc, néu céc
toan hang khong ciung Kiéu véi nhau thi truwéce khi tinh toan gia tri
ciia biéu thirc, chwong trinh dich sé thwc hién viéc chuyén déi kiéu
ngim dinh (néu dwoc) theo nguyén tic “Kiéu c6 pham vi gia tri
biéu dién nhé hon sé dwoe chuyén sang kiéu cé pham vi gia tri

biéu dién 16n hon”. So dd chuyén d6i kiéu ngam dinh:
char — int — long — float — double — long double

Ep Kiéu (type casting): Trong mot sd trudng hop, ta bat budc phai
st dung dén toan tur ep kiéu dé tao ra mét biéu thirc hop 1€ nhu sau:

<tén kiéu> (<biéu thirc>) hoic (<tén kiéu>) <biéu thirc>
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Vi du, dé tao biéu thuc sd hoc hop 1€ sau 8.0 % 3, ta can thyc hién

ép kiéu nhu sau:
(int) 8.0 % 3
Hay

int (8.0 % 3)

10. Cac toan tir (operator)

“C/C++” rat gidu vé toan tir. Sau ddy 1a mot s toan tir thong

dung:

10.1. Toan tir so hoc

fitfeu Y nghia S6 ngdi Toan hang

- Cong 2 int, float, double, char

- Tru 2 -nt -

* Nhan 2 - nt -

/ Chia 2 - nt -

% Modulo 2 int, char (khong c6 kiéu so
thuc)

10.2. Toan tir quan hé (so sanh)
Ki , S0
Y nghia Toén hang
hi¢u ngoi
< Nhé hon 2 int, float, double,
char
<= Nho hon hodc bang 2 - nt -
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> Loén hon 2 - nt -
>= Lén hon hodc bang 2 -nt -
== So sanh bang 2 - nt -
I= So sanh khac nhau 2 - nt -
10.3. Toan tir logic
Ki , S6
hicu Y nghia ngdi Toan hang
! NOT logic 1 int, float, double, char
&& AND logic 2 - nt -
I OR logic 2 - nt -

10.4. Toan tir gan

Toan tr gan dung dé thay doi tri cia mot bién bang tri cia mot

biéu thurc.
Ki hi¢u: =

Bi€¢u thirec gan c6 dang: <bién> = <biéu thic>, trong d6 <bién>
la mot danh hi¢u hop 1€ (ndm & vé trai), va <bi€u thirc> (ndm & vé

phai) 1a biéu thure ¢6 cung kiéu véi kiéu ctua <bién>.

Cach tinh tri ciia biéu thirc gan: TRINH BIEN DiCH tinh tri cta
<biéu thtrc>, sau d6 gan tri nay cho <bién>. Toan bd biéu thirc gan

nay ciing tra vé mot gia tri 14 tri cia <biéu thirc> vira tinh duoc.
Vi du:
x=1;// gan tri 1 cho bién nguyén x

X = 2*y: // tinh tri 2*y, sau d6 gan két qua tinh dugc cho bién x
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z = x + 2*y; // tinh trj x+2*y, sau d6 gan két qua tinh dugc cho

bién z

a = sin(2*b); // goi ham thu vién tinh sin(2*b), sau d6 gan két qua

cho a

C/C++ cho phép viét gon cac biéu thirc gan bang cac toan tir gan

sau:

Dang viét thong Dang viét thu ,

Y nghia
thuong gon
1=1+<bt> 1+= <bt> Tu cong
1=1-<bt> 1-=<bt> Tu trur
1=1*<bt> 1 *=<bt> Tu nhan
1=1/<bt> 1/=<bt> Tu chia
1=1%<bt> 1 %= <bt> Tu modulo

10.5. Toan tir diéu kién ( ? :)

La toan tir 3 ngoi, va c6 dang:
<BT1> ? <BT2> : <BT3>
Trong do:

e <BTI> thuong 1a mot biéu thic so sanh hay mot biéu thirc
logic

e <BT2>, va <BT3> la mot biéu thirc théng thudng nao do

Ki€u cua biéu thirc di€u kién phu thudc vao kiéu cua <BT2>,

<BT3>.
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Cich tinh gia tri biéu thirc diéu kién
B1: Tinh tri caa <BT1>

B2: Néu <BT1> ¢ tri =0 thi toan bo biéu thirc diéu kién s& nhan tri
cho bdi <BT2>. Nguoc lai thi chuwong trinh dich s€ dung tri ctua

<BT3> lam tri cta toan bo biéu thire diéu kién.
Vi du

Biéu thtrc di€u ki¢n tra v€ tri nhé nhat gifra 2 s6 nguyén cho trudce

Xvay

x<y)?(x):(y)

Biéu thtrc di€u kién tra v€ tri I6n nhat trong 3 s6 nguyén cho trudce

a,b,c
x>y)?(x>z?7x:2):(y>2?y:2)
10.6. Toan tir tang (++), giam (—) mot don vi
Biéu thirc c6 dang
<bién>++ <bién>--
++<bién> --<bién>

Su khac nhau giira 2 dang tién t6 va hau to chi ndy sinh khi biéu

thirc ndm trong mat biéu thirc khac nhu sau:

e Dang tién to: tri cua <bién> duoc thay ddi truéc khi tham

gia biéu thtrc chung
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10.7. Toan tir dich chuyén s6 hoc

e Dang hdu to: biéu thirc chung st dung tri cii cua <bién>, sau

doé <bién> maoi dugce thay doi tri.

Ki hiéu Y nghia S6 ngoi Toén hang
<< Dich trai 2 int

>> Dich phai 2 - nt -

10.8. Toan tir thao tac trén turng bit

Ki hi¢u Y nghia S6 ngdi Toan hang
! Dao bit 1 int

& AND bit 2 -nt -

| OR bit 2 -nt -

10.9. Toan tir ép Kiéu (d4 néi & trén)

10.10.Toan tir “lay dia chi cia” (&)
Ki hiéu: &

B6 nhd trong ciia may tinh bao gdbm cac 6 nhé lién tiép dugc danh
s6 tir 0 dén gidi han ctia bo nhd. Mbi bién khai bao trong chuong trinh
s& chiém 1 ving nhé c6 kich thude qui dinh boi kiéu da khai bao cho
bién va c6 dia chi 1a byte dau tién duoc cip phat. Ta c6 thé xac dinh

dia chi ctia bién nho vao toan tir & nhu sau:
& <bién>
10.11.To4an tir sizeof:

sizeof(<biéu thirc>) tra vé kich thudc (sd bytes) ctia biéu thirc.
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sizeof(<kiéu>) tra vé kich thudc (sb bytes) cia kiéu.

11. P§ wu tién va trat tw két hop cac toan tir (precedence and

associativity)

Trong qué trinh tinh tri cta cac biéu thire, NNLT “C/C++” cin cir

vao dg uu tién va trat tu két hop cua cac toan tir nhu sau:

e Toan tir c6 do vu tién cao nhit duoc thuc hién trude
e Trong truong hop toan hang & gifra 2 toan tir c6 cung do uu
tién thi trat tu két hop (phai hodc trai) cta toan tir s& qui dinh

thtr tu thuc hién cua cac toan tir.

Mirc Toan tu Trat tu két hop
1 0 -> -
2 ' ~ + - - * & (type) «—
sizeof()
3 */ -
4 + —>
5 << >> N
6 < <= > >= N
7 == |= -
8 & -
9 A N
10 | -
11 && -
12 I -
13 ? «—
14 = 4= = *= = %=... «—
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12. Cau Iénh (statement, instruction)
C6 3 loai cau lénh:

Céu 1énh don 13 mot biéu thirc duge két thic bang dau “;° va c6
thé trii dai trén nhiéu dong. Cau 1énh don c6 dang: <bién> = <biéu

thire>; hay <biéu thic>; hay <161 goi ham>;

Céu Iénh ghép hay con goi 1a khdi 1énh bao gdém tir 2 ciu 1énh tré

1€n, va dugc dat trong cap ngodc nhon { } nhu sau:

<lénh 1>;

<lénh 2>;

<lénh n>;

Cau Iénh dieéu khién duogc xay dung tir cac cau tric diéu khién

nhu:

o Cdu triic ¥é nhdnh: cau 1énh if ... else ...
e Ciu triic Iya chon: cu 1énh switch (...)
e Cdu tricc Igp: cau lénh for (...) , cAu 1énh while(...), cdu lénh

do...while(...).
Chuy:
e Caulénh “;’ 1a mot cau Iénh rong, nhung hop 1¢.
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e Khai bao bién, khai bdo ham nguyén miu ciing duoc két

thic bang dau chdm phay ;")
13. Xuat / Nhép dir liéu don gian trong C/C++
Xuat dir liéu ra man hinh:

e Trong “C/C++”, dung ham printf(. . .) khai bdo trong tap tin
tiéu dé <stdio.h> (xem tai liéu)
e Trong “C++”, dung ddi twong cout va toan tr << khai bao

trong <iostream.h> nhu sau:
cout<< BT1[<<BT2<<BT3.. .];

trong do:

BTI1, BT2, . . . l1a cac biéu thirc hop 1é (kiéu char, int, float,
double, char*).

Vi du:
Cout << 65;
Cout <<’A’;

Cout << “A”;

Cout << 65 <<’ <<ch <<’ <A’ ’ << “A\n”;
Nhap dir li¢u tir ban phim:

e Trong “C/C++”, ta dung ham scanf(...) khai bdo trong tap

tin tiéu dé <stdio.h> (xem tai liéu)
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e Trong “C++”, ta dung ddi tuong cin va toan tir >> khai bao

trong <iostream.h> nhu sau:
Cin >>varl [ >> var2 >>var3 ...];

trong do:

varl, var2, ... 1a cac bién hop 1€ (kiéu char, int, float, double,

char®).

Lénh cin >> var yéu cau doc cac gia tri tor ban phim cho bién var

vO1 cac qui udc sau:

Cac gia tri s6 dugc phan cach bai cac ki ty traing (SPACE BAR,
TAB, ENTER). Khi gip mot ki ty khong hop 1& (dau *.” d6i voi sb
nguyén, chit cai d6i véi sd, . . .) s& két thic viéc doc tir cin. Cac ki tu

khong hop 1& nay s& duoc xem xét trong 1an doc sau.

Dbi véi gia tri ki tw, va xau ki tu dau phan cach 1a SPACE BAR,
TAB, ENTER. Khong c6 khai niém ki tu khong hop 1€ trong viéc

nhap cac gia tri ki tu hay xau ki tu.
Vi du:
Gia str c6 cac khai bdo sau:
nt x,y;
double z;

char ch;

Ta c6 thé viét cac 1énh xuét/nhélp DL:
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14.

cin >>x >>vy;
cin >> z;
cin >> ch;

cout << x << ¢ <<y<< R <<Ch<< () <<Z<<“\n”;
Thong thuong, dé nhap dit liéu cho bién ta dung cap cau Iénh sau:

cout << “Nhap tri cho bien :”; // cAu dan huéng

cin >> var ; // nhap gié tri tir ban phim cho bién var
Chuy:

Lénh sau day la cau 1énh hop 1¢:
cin >> X, y, z;// ¥ nghia chi nhap tri cho bién x

Dé nhap day du trj cho 3 bién x, y va z:
cin >>x >>y >>z;

Mot vai chwong trinh C/C++ don gidn
Chwong trinh rong chi c6 ham main()

// Null.cpp

void main(){
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Giai thich:

Mot chuong trinh “C/C++” 14 tap hop nhiéu ham, trong d6 ham
main() 12 khong thé thiéu.

Dong dau tién 14 tiéu dé ham main(). void 1a tir khéa cho biét ham
main() khong tra vé gia tri nao. C6 thé viét ham main() co tri tra vé

nhu sau:

int main(){
/l ... cac cau lénh ...

return O;

Phén dat trong cap dau “{” va dau “}” 1a than ctia ham main().

Chuong trinh trén 1a rdng, khong thuc hién thao tic nio (Phan
nam gitta cip dau {} khong chira bat ky cau 1énh nao). Tuy nhién d6

la chuong trinh hop 1¢.
Trong moi truong Visual C++:

e Dé bién dich: 4n t6 hop phim CTRL+F.
e Pétaora tap tin .exe: an phim F7.

e Dé chay chuong trinh: 4n t6 hop phim CTRLAFS.

Chwong trinh in ra man hinh dong chit “HELLO C!”.

// Hello.cpp
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#include <iostream.h> // de su dung cout
void main() {

cout << “HELLO C++\n”;

Gidi thich:
Trong C/C++ ¢6 2 dang chu thich:

e Chu thich trén dong: // . . . phan cha thich . . .
e Chu thich trén 1 hodc nhiéu dong: /* . . . phan chi thich . . .
*/

Cht thich thuong duoc dung dé néu rd chic ning, nhiém vu cua 1
ham, bién, hang. Phan chu thich chi ¢6 ¥ nghia ddi véi programmer,
chuong trinh dich s& bo qua khong bién dich nhing ndi dung nam

trong phan chu thich.

Dong dau tién 1a chi thi tién xir 1y, yéu cAu chuong trinh dich chén
ndi dung cua tap tin <iostream.h> tai vi tri khai bao chi thi tién xtr 1y.
Tap tin <iostream.h> dugc goi la tap tin ti€u dé, va co chtra cac khai
bdo, dinh nghia héng, bién, ham lién quan dén viéc xuét nhap dir liéu

trong do c6 doi tuong cout va toan tur <<.

Trong phan than ctia ham main() chi c6 1 cau 1énh duy nhit, yéu
cau chuong trinh dich thuc hién viéc in dong chir HELLO C! dat trong
cap nhay doi.

Chuwong trinh moé phong mady tinh don gian.
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// Calculator.cpp

#include <iostream.h>
void main() {
int X,y;
cout << “Nhap tri cho cac bien x, y : ’; cin >> x >>y;
cout << x << ‘4’ <<y << ‘=" << xty;
cout << x << -7 <<y << ‘=" << Xy
cout << x << ¥’ <<y << ‘=7 << x*y;
/lchu'y, neu y=0 thi Chuong trinh dich se bao loi divide by zero

cout << x << ¢’ << y << = << x/y;

Chwong trinh nhdp vao 3 s6 nguyén, sau dé in ra man hinh cho

biét s6 min, max ciia 3 so nay.
// MinMax.cpp
#include <iostream.h>
void main() {
inta, b, c;

cout << “Nhap 3soa,b,c:”;cin>>a>>b>>c;
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cout << “MAX ="<<(a>b?(a>c?a:c):(b>?b:c));

cout << “MIN =" <<(a<b ? (a<c?a:c):(b<c?b:c));

Chwong trinh nhdp 1 ki tw chit thwong/hoa, sau do in ra ki tw

chir hoa/thwong twong irng.

// Kitu.cpp

#include <iostream.h>
#include <assert.h>//de su dung ham thu vien assert(<bt logic>)
void main() {
int kt;
cout << “Nhap 1 ki tu chu(thuong/hoa) : ”’; cin >> kt;
assert(kt>="A" && kt<=7" || kt>="a’ && kt<=‘7’);
cout << “Ki tu twong ung la ;

cout << char((kt>=‘a’ && kt<=‘z")?(kt-‘a’+‘A’):(kt-‘A’+’a’));

Chuwong trinh nhdp mét sé chi thing, va mét sé chi nam. Sau do

in ra cho biét thang d6 cé bao nhiéu ngay?
// NumDays.cpp

#include <iostream.h>
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void main() {

intm, y;
cout << “Nhap vao thang m ="’; cin >> m;
cout << “Nhap vao nam y = *; cin>>y;

// Kiem tra DL nhap tai day . . .

int m30 = (m==4 || m==6 || m==9 || m==11);

int leapyear = (y%400==0 || y%4==0 & & y%!=100);

int numDays = (m==28 ? 28+leaoyear : m30 !=0? 30 : 31);
cout << “So ngay cua thang ” <<m << “nam” <<y

<<* la "<<numDays;

Chwong trinh nhdp vao gio, phit, gidy va tinh thoi diém 1 gidy

sau do.
// NextSec.cpp

#include <iostream.h>

void main() {
int h, m, s;

cout << “Nhap gio, phut, giay : ”; cin >> h >>m >>s;
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// Kiem tra DL nhap tai day ...
++$>59 ? (++m>59 ? ++h : 0) : O;
s %= 60;

m %= 60;

h %= 24;

cout << “Thoi diem 1 gidy sau : ”;

cout << h/10<<h%10 << > << m/10<<m%10 << ;> << ¢/10<<

s%10;

Chwong trinh nhdp vao ngay, thang, nam va tinh ngay hom sau,

ngay hom truoc?
// NextDays.cpp
#include <iostream.h>
void main() {
intd, m,y;
cout << “Nhap ngay, thang, nam : ”’; cin >> d >> m >>vy;
// Kiem tra DL nhap tai day ...

int m30 = (m==4 || m==6 || m==9 || m==11);
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15.

46

int leapyear = (y%400==0 || y%4==0 && y%!=100);
int numDays = (m==28 ? 28+leaoyear : m30 !=0 ? 30 : 31);
++d>numDays ? (d=1,++m>12 ? m=1,++y : 0) : 0;

cout << “Hom sau 1a ngay ” << d<<’/’<<m<<’/’<<y<<endl;

Cau héi
1) Mot chuong trinh “C/C++” chira cac khai bao sau:
int 1,j;
long ix;
short s;
float x;
double dx;

char c;

Hay xac dinh kiéu cta cac biéu thirc sau:
1+c

X+c

(int) dx + ix

1+x



S+]
ix +j
stc
X +c

2) Cho 2 s6 nguyén M, N. Hiy mé ta céc vi tir logic sau bang
cac biéu thirc logic (theo M, N) twong tng trong NNLT
“C/C++:

e Nlasdam.

e N lasb duong.

e N lasb chan.

e Nlasle.

e N lasd am chan.

e Nlasdamlé.

e N 1asb duong chan.
e N lasd duong lé.

e N la bdi sd ctia M.

e N lauéc sb cia M.
e N la s6 ty nhién gdm 3 chir sé thoa tinh chat P = ”Tdong cua

cac chir s6 bang Tich cua cac chit s6”.

3) Choa,b,cla3 s6 tu nhién dai dién cho 3 canh cta tam
giac T. Hiy mo ta cac ménh dé dudi day bang bicu thuc
logic (theo a, b, ¢) tuong ung trong NNLT “C/C++:

e T latam giac thuong.

e T latam giac can.
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4)

S)

T 1a tam gidc vudng.
T la tam gidc vudng can.

T 1a tam giac déu.

Goi N 1a sb tu nhién chi nam. Hay mo td ménh dé dinh
nghia nim nhuin bang biéu thirc logic (theo N) twong g
trong NNLT “C/C++” nhu sau: “Nam nhuin 13 nim chia
chan cho 400 hodc néu noé chia chan cho 4 thi dong thoi
khéng duogc chia chan cho 1007

Cho M 1a ma tran vudng cap n x n, n > 0. Goi i, j 13 cac chi
s6 hang va cot ciia ma tran. Hay md ta cac vi tir logic dudi
day bang cac biéu thuc logic (theo cac chi sé i, j) twong tmg

trong NNLT “C/C++":

Céc phan tir nam trén hang dau tién.

Céc phan tr nam trén hang cudi cung.

Céc phan tir ndm trén ct dau tién.

Céc phan tir nam trén cot cudi cung.

Céc phan tir nam trén dudng chéo chinh.

Céc phan tr nam trén dudng chéo phu.

Céc phan tr nam cao hon duong chéo chinh.

Céc phan tir ndm cao hon dudng chéo phu.

Céc phan tir ndm phia dudi duong chéo chinh.

Céc phan tr nam phia dudi dudng chéo phu.

Cac phan tr nam trén mot dudng song song v4i duong chéo
chinh.

Céac phan tir nam trén mot duong song song voi duong chéo

phu.



16. Bai tip vé phép toan va biéu thirc
Muc tiéu

e Lam quen v41 moi trudong Visual Studio 6.0
e Sir dung phép toan va biéu thirc dé giai mot sé bai toan don

gian.
Yéu cau

e Biét cach tao méi chuong trinh, m¢ chuong trinh da co6 trén
dia, luu trit chuong trinh, ...

e Hiéu duoc cdu triic ciia mot chuong trinh C/C++ don gian.

e Viét dugc mot s6 chuong trinh ¢6 st dung phép toan va biéu

thire dé giai mot s6 bai toan don gian.
Tao méi chwong trinh C/C++:

Cach I:

e Chon menu File>New: (c6 thé bo budc nay)

e Xuit hién hop thoai New.
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News Ex

Filez  Projectsz | Wiorkspaces | Other Dacuments |

_ rLeikN) vao tén project
¥ ATL COM Appiwizard % 'win32 Static Library Project nare;

¢ | Cluzter Resource Type \wWizard | —
g| Cuztamn Appiwfizard )
‘= Database Froject Lagatior:

B, D e S budin Add-im Wizard |E:'\F'r-:ugram FilezhMizrozaft Visua J
=4 Extended Stored Proc 'W'iz‘ard Xac dinh vi tri lm

et | 54! Extension \Wizard
% | M akefile

fim MFC Activel Controlwfizard " Add to current workspace
8] MFC Appiwfizard (dll] -

a8 MFC Appiw/izard (e
@Q{: Mew Databasze Wizard | J
T4 Utility Project

8] 4in32 Application

(+ Create new waorkspace

jWinS:Z Congole Application Eljrr;z
%] Win32 Dynamic-Link Library | n
< >

| Cancel |

e Chon muc Win32 Console Application, sau d6 cung cip tén

va thu muc noi s€ luu project va click vao nut OK.

Win32 Console Application - 5tep 1 of 1

What kind of Conzole Application do you
want to create?

{ §| ] = | ) 1 [

A "Hello, Waorld " application.
" An application that supports MFC.

< Back | Einizh | Cancel




e Chon muc An empty project, sau d6 an nuat Finish.

New Project Information

WWind2 Conzole Application will create a new skeleton project with the following
gpecifications:

+ Emphy conzole application.
+ Mo fileg will be created or added to the project.

Project Directany:
D:ATEMP ezt

Cancel |

o Tao file maoi c6 tén dang *.cpp, chon menu File>New
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Filez | Praojects Wiorkspaces

Other Dacuments

cﬁ Active Server Page
2 Binary File

4 Bitnap File

[&] CAC++ Header File
&1|:Z+:!Eiu:n_m::e =
% Curzor File
[#] HTML Page

EE lcon File

ﬂ b acro File
Resource Script
25l Besource Template
SOL Script File
Text File

v Add to project;

|test2

Location:

DA TEMPtest2

| Cancel |

e Chon muc C++ Source File, va dat tén file trong hdp van ban

File name (Khong can g phan mé rong .cpp), sau dé chon

OK.

Cach 2:

e Click vao biéu tuong “New Text File”




s.. Celsius — Microsoft Visual G+ + - [Hello.cpp *1
Eile Edit View Insert Project Build Tools Window Help — = x

(SR = =] =~ o = e Gl R
I =l =l e RN ¢ =1
void main() =
13
RS N
// statement Man hinh soan thao cho phép gd vao ma nguon (source code)
return:
¥
o

e Chon menu File>Save, hoic n t6 hop phim CTRL+S, hoic

Click vao biéu tugng “Save”.

S5ave As
Save jn; |l.ﬂ BaiTap C++ ﬂ |‘j€ Ed-
IChDebug |f_£:-| alculator . opk ':-ﬂ Hello
'-'-ﬂCaIu:uIatu:ur ':-ﬂCelsius EEHEIID
.EECall:ulatDr EHCelsius @O Helo
WO Calculator E Celsius E Hello
1E] Calculator & celsius E]Hello
@Calculatur & Celsius.opt & Hello, opt
| Nhap tén file dang *.cpp |
)

File name:

- Save |
Save as lype: |Te:-;t file: [=.%) j Cancel

Lueu tép tin, nhé chii y tén phan mé réng phdi la “.cpp”

Gd vao chuong trinh dau tién sau day:

void main()

// statements

53



54

return; // ¢6 thé bo qua

Hoac

int main()

// statements

return O;

Pé bién  dich
(BD):

(Can thiét phai
thue hién lan dau tién)

Pé bién dich va
lién két:

(C6 thé bo qua)

Chon menu Build>Compile (tao file
__.obj)

An t6 hop phim CTRL+F7

Click biéu tugng trén thanh Toolbar

Chon menu Build>Build (tao file

__.objvafile .exe)
Chon menu Build—2>Rebuild All
An phim F7

Click biéu tugng trén thanh Toolbar



Dé bién dich, lién Chon menu Build—>Execute
két va chay chuong

. An t6 hop phim CTRL+F5
trinh:

(Chi c6 thé thuc Click biéu tugng trén thanh Toolbar

hién sau khi da BD)

Dé lwu trit file chwong trinh:

Dung t6 hop phim CTRL+S, hodc dung menu File->Save, hoic

dung biéu tuong save trén thanh toolbar.

Dé tao méi chwong trinh trude tién can phai dong chuong trinh

dang chay (néu c6) nhu sau:

e Chon menu File->Close Workspace

Microsoft Yisual C+ +

Mo | CANCEL |

e Chon Yes dé dong tAt ca cac ctra so tai lidu lai.
Dé mé file di tao trudc do:

e Chon biéu twong Open, hoic An td6 hop phim CTRL+O,
hodc chon menu File=>Open

e Chon file mu6n md, sau d6 chon nit Open
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Open B
Loak in: |_;r Bai Tap j = £ El-

................

CFirst

Focene: |
Files of type: |C—— Files (.c;.cpp;.coe i b tlh;inl;rc) j Cancel

[ Open as read-only

Open as: |.-'1'-.ut|:| j

G0 vao chuong trinh thir hai sau day:

#include <iostream.h>

void main()

cout << “HELLO C++\n”;

Két qua sau khi bién dich (CTRL+F7) va cho thuc hién chuong
trinh (CTRL+F5):

w "D:\TEMP\Tam\Debug\ hello.exe"
HELLO C++

Press any key to continueg
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Céu héi: Co thé sir dung chuong trinh trén dé viét thém duoc cac

chuong trinh gi?

G0 vao chuong trinh sau:

#include <iostream.h>

void main()

cout << “1 +2="<< [+ 2 <<“\n”;
cout << “1.0/ 2="<< 1.0/2 << “Wn”;

cout <<“1/2.0="<<1/2.0<<“\n”;
cout<<“1.0/2.0="<<1.0/2.0<<“\n”;

cout << “11 % 8 =7 <<11 % 8 <<*“\n”;

cout << “-11 % 8 =" <<-11 % 8 << “\n”;

cout << “11 % -8 =" << 11 % -8 << “\n”;

cout << “-11 % -8 =" <<-11 % -8 << “\n”;
cout<<“(1+2>1*2)="<<(1+2>1*2)<<“Wn”;
cout<<“(1+2<=1%*2)="<<(1+2<=1%*2)<<“\n”;

cout<<“(‘B’>‘a’ && 1+2>1*2)="<<(‘B’>‘a’ && 1+

2>1%*2)<<“\n”;
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cout<<“(‘B’>‘a’|[1+2>1*2)="<<(‘B’>‘a’|[1+2>1

*2) << “\n”;
cout << “sizeof(int) = 7 << sizeof(int) << “\n”;
cout << “sizeof(double) = << sizeof(double) << “\n”;
cout << “sizeof(long int) = ” << sizeof(Iong int) << “‘\n”;
cout << “sizeof(1.0 / 2) = << sizeof(int) << “\n”;
cout << “(4 & 5) = “ << (4 & 5) <<“\n”;
cout << “(4 | 5) = << (4| 5) << “Wn”
cout << (44 5) = * << (4 1 5) << “n”;
cout << “(2 << 3 )=“<< (2 << 3) << “\n”;

cout << “(8 >> 3 )= << (8 >>3) << “\n”;

Két qua xuat ra man hinh:



sizeof{douhle) =
sizeof{long int)
sizeof(l.@&f 2) = 4

v to continues

Cau héi: myc ti€u cua chuong trinh trén 1a gi ?
G0 vao chuong trinh sau:

// chuong trinh doi do Fareinheit sang do Celsius

#include <iostream.h>

void main()

// B1. Nhap du lieu

double f, c;

cout << “Nhap do Fareinheit f="; cin >> f;
// B2. Xu ly

c=5.0/9* (£32);
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// B3. Xuat ket qua ¢

cout << “Do Celsius tuong ung la “ << ¢ << “\n”;

Két qua sau khi nhép tri 50 cho bién f:

s "D:\TEMP\Tam\ Debug\ hello.exe™
Nhap do Fareinheit f = 4

. "D:\TEMP\Tam\ Debug\ hello.exe”
Nhap do Fareinheit T = 50,

e "D\ TEMP\ Tam\Debug\hello.exe"

Nhap do Fareinheit f = 58
Do Celsius tuong ung la 10
Press any key to continueg

Ciu héi: Co6 thé phat trién chuong trinh trén dé viét thém duoc

cac chuong trinh gi ?
Sinh vién tw viét cac chwong trinh sau:

6) Viét chuong trinh 1am calculator don gian (+, -, *, /, %)

7) Viét chuwong trinh tinh chu vi, dién tich hinh tron.

8) Viét chuong trinh tinh chu vi, dién tich hinh tam giac theo
3 canh.

9) Viét chuong trinh in tri dao nguoc cia sd nguyén gém 3
chir sd (chir ) hang don vi khéc 0). Vi duy, néu nhap vao
483 thi in ra 384.

10) Viét chuong trinh hoan ddi tri ctia 2 s6 nguyén.
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11) Viét chuong trinh nhap vao 3 sé nguyén. In ra cho biét s6
16n thtr nhat, s6 16n thi hai, va s6 nho nhat.

12) Viét chwong trinh nhap vao 1 ki tu. In ra cho biét:

— Ma ASCII cua ki tu do
— Ki tu dung sau va ma ASCII cua ki ty do.

— Ki tu ding trude va ma ASCII cua ki ty do.

13) Viét chuong trinh nhap vao 1 ki tu. Sau d6 in ra ki tu
hoa/thudng twong irng nguoc lai.

14) Viét chuong trinh thtr nghiém toan tir ++, --.

15) Viét chuong trinh nhap vao 1 thoi diém (gio, phat, gidy). In
ra cho biét thoi diém 1 gidy sau ?/ 1 gidy trude ?

16) Viét chuong trinh nhap nim y. In ra cho biét nim y co
nhuan hay khong ?

17) Viét chuong trinh nhap thang m, nim y. In ra cho biét
thang m, nam y c6 tdi da bao nhiéu ngay ?

18) Viét chuong trinh nhap ngay d, thang m, nim y. In ra cho
biét ngay vira nhap c6 hop 16 hay khong ?

19) Viét chuong trinh nhap vao 1 bd ngay thang nam. In ra cho
biét ngay hom sau 13 ngay may?

20) Viét chuong trinh nhap vao 1 bd ngay thang nam. In ra cho

biét ngay hom trudc 12 ngay may?
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CHUONG 3. CAC CAU TRUC PIEU KHIEN (CONTROL
STRUCTURES)

HAau hét cac thuat toan déu c6 thé duogc cai dat b'flng 1 trong 3 cAu

truc co ban sau:

Ciu tric tuin tw: Cac cdu 1énh duoge thuc hién 1an lugt theo thir

tu tuyén tinh tir trén xubng va tir trai sang phai.

Cau tric ré nhanh hoic lwa chon: mot trong nhimg dic diém co
ban cua mot chuong trinh may tinh la tinh “dy dodn va dap Ung”.
Chuong trinh phai du doan tit ca cac trudng hop co thé co cia bai
toan va phai dap tmg day du cho timg truong hop nay. Néu khong
thuat toan s& cho két qua khong dung.

Cau triic 13p cho phép thé hién mot cach ngin gon mot sd cau
1énh 1dp di 1ap lai vé ban chat. Khi st dung cAu tric lap, can phai bao
dam tinh dumg, tinh két thuc cua vong ldp, tranh cho vong lap bi quén,

bi lap vo tan (LOOP).
1. Caiu tric ré nhanh (if ... then ... else ...)
Cu phap (syntax)
if (<bK>)
<lénhl>;
[else
<1énh2>;]

Trong d6
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e <PK> thuong 14 biéu thirc logic. Tong quat, <DK> c6 thé 1a
1 biéu thirc nguyén tinh (integral type)

e Phén else 1a khong bat budc phai c¢6. Cau lénh if khong cé
phﬁn else duoc goi 1a cau Iénh “if thiéu”.

e <lénhl>, <I¢nh2> la cau I¢nh hop 1¢ bét ky: cau I¢nh don,

hodc ciu 1énh ghép, hodc cau 1énh diéu khién.
Y nghia

Néu <PK> thoa thi thuc hién <lénh1> & phan if, con nguoc lai thi

thuc hién <lénh2> ¢ phén else.
Nhu vay chi <I¢nh1> hodc <lénh2> dugc thuc hién ma thoi.
Sw thure hién cdu 1énh (Xem luu do ca phéap)

B1: <bK> duoc tinh tri.

B2: Néu <DK> ¢6 tri # 0 (tvong ung v6i ménh dé TRUE) thi <lénh1>

trong phan if dugc thyc hién.

Con nguoc lai, néu <PK> ¢6 tri = 0 (twong tng véi ménh dé FALSE)

thi <lénh2> trong phﬁn else duoc thuc hién (néu o).
B3: Chuyén quyén diéu khién sang cau 1énh ké tiép sau lénh if.

Luwu d0 cii phap cau lénh if ... else ...
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A 4
<Lénh else>

False @ True

<Lénh if>

Chu ¥

e Coi chimg quén cip ddu (<PK>) sau tir khoa if.

if bPK

S1;

e Coi ching du dau ;’
if (PK) ;

S1;

e Coi chimg thiéu ciap dau bao quanh {<khdi lénh>}

if (PK)
S1;

S2;
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Mot s6 dang ciu tric if ... else
Dang 1
if (BK1)
S1;
else
if (PK2)
S2;
else
S3;
Dang 2
if (BK1)
if (PK2)
S1;
else
S2;
else

S3;

Dang 3

... 10ng nhau
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if (BK1)
if (PK2)
S1;
else
S2;
Dang 4

if (DK 1)

if (DK2) S1;

else

S2;

2. Céu tric lwa chon (switch . . .)

Cu phap (syntax)

switch(<BT>)

case <vall>: [<lénh1>; break;]

case <val2>: [<lénh2>; break;]
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case <valn>: [<lénhn>; break;]

[default: <lénh>; break;]

Y nghia

Tuy theo gia tri cua <BT> so trung véi <val> cia nhan case nao
thi thyc hién <I¢nh> tuong tng cho dén khi gap lénh break thi thoat

khoi cau Iénh switch(...).
Day 1a cdu tric tong quat
Su thwe hién cau 1énh
B1: <BT> duoc tinh tri.

B2: Lan luot so sanh tri cia <BT> vura tinh dugc vdi cac giad tri
<val;>, <val,>, ... sau nhan case. Néu so trung thi <lénh;> tuong

g duoc thuc hién, cho dén khi gip 1énh break.

Neéu khong c6 nhan gid tri nao so trung véi tri cia <BT> thi

<lénh> & ph?m default duoc thuc hién (néu o).

B3: Thoat khoi 1énh switch(...), va chuyén quyén diéu khién sang cau

1énh ké tiép.

Luu dd cu phap cau 1énh switch ...
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<BT>

»

0 <Lénh;>

»

<break>

@ <Lénh,>

»

<break>

A 4

0 <Lénh,>

<break>

A 4

A 4

Q.
@
Q
C
-
A

e Coi chung quén Iénh break;

e Néu muén thuc hién <lénh> trong mét s6 truong hop gi tri

<val;> sau nhan case, ta dat cac <val>> d6 gan nhau, va ghi

1énh tai <val> cudi cung ctia nhom.

e Cach viét cau lénh switch:

switch()




3. Cau tric Lip while (...)
Cu phap (syntax)
while (<PK>)

<lénh>;
trong do:

e <PK> thudng la biéu thirc logic.

e <lIénh> c6 thé 1a ciu 1énh don, khdi 1énh, hodc ciu l1énh diéu

khién.
Y nghia
Chtng nao ma diéu kién con thoa thi thuc hién <lénh>.
Sw thye hién cau 1énh (Xem luu do ca phap)
B1: Tinh tri cua <bK>.

B2: Néu trj ctia <DK>!1=0 (ké ca s6 am — twong duong voi ménh dé

logic TRUE), thuc hi¢n <Iénh>, sau d6 quay vé B1.
Con nguoc lai (<PK>=0) thi chuyén sang B3.

B3: Thoat khoi vong lap, va chuyén quyén diéu khién sang cdu 1énh

ké tiép sau 1énh while.

Luwru dd ci phap cau 1énh while ...
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L

False

True

<Lénh>

Nhan xét

e Do <PK> duoc kiém tra trudc, nén phan <lénh> cia vong
lap while co thé khong dugc thuc hién 14n nao.

e Dé bao dam cho vong lap while(...) khong bi quén, thi phai
c6 it nhat mot cau 1énh trong phan than vong lap co tac dung

lam thay d6i viéc danh gia lai <DK> thoat sau mdi lan lap.
Chuy
e Coi ching quén cip dau (<PK>) sau tir khoa while.

while DK // sai do thiéu (PK)

/...

e Coi ching du dau “;” sau cip dau (...)
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while (PK) ;

/...

e Coi chimg thiéu cap dau bao quanh khéi 1énh {<khdi lénh>}
while (PK)
S1;

S2;

Cau truc lip do ... while (...)
Cu phap (syntax)
do{

<lénh>;

twhile (<BK>);
trong do:

e <PK> thuong la biéu thirc logic.
e <lénh> c6 thé 1a cau 1énh don, khéi 1énh, hodc ciu 1énh diéu

khién.
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Y nghia
Thuce hién <lénh> cho dén khi <DK> khong con dugc thoa.
Su thuc hién cau Iénh:

B1: Thuc hién <lénh>.

B2: Tinh tr1 cua <bK>.

B3: Néu tri ctia <PK> 1= 0 (ké ca s 4m — twong dwong véi ménh dé

logic TRUE), thi quay vé B1.
Con nguoc lai (SPK> ¢6 tri = 0) thi chuyén sang B4.

B4: Thoat khoi vong lip, va chuyén quyén diéu khién sang cau 1énh

ké tiép sau lénh while.

Luwu dd ct phap cau 1énh do ... while ...

Nhan xét

e Khac véi vong lip while(...), phan <lénh> trong do ...
while(...) luén duogc thuc hién it nhat 1a 1 lan, do <PK>

duoc kiém tra sau.
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e Trong trudng hop vong lip do . . . while (...) bi quan, ta nén
xem xét va hiéu chinh lai cac cu lénh trong phan than vong

lap do ... while(...) c6 lién quan dén <DK> thoat ciia vong

~

lap.
Chuy

e Coi chimg quén cip dau ngoic tron bao quanh <PK> sau tir

khoa while.
do {
/...

} while PK // sai do thiéu (PK)
e Coi ching thiéu dau *;’ sau cip dau (...)
do {
/...
} while (PK) // sai do thiéu ;
e Coi chimg thiéu cap ddu bao quanh khéi 1énh {<khdi 1énh>}
do
S1;

S2;
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while (BK);

5. Céu truc Lip for (...)

Cu phap (syntax)

for ([<ph§n khoi tao>] ; [<PK>] ; [<phé‘m hiéu chinh>])

<lénh>;
Trong do:

e <phan khdi tao> 12 mot hay nhiéu biéu thirc gan (duoc phan
cach bai dau “,”) ¢6 nhiém vu khoi tao gia tri ban dau cho
céc bién dém.

e <PK> thuong 1a biéu thirc logic.

e <phan hiéu chinh> 12 mot hay nhiéu biéu thirc gan (duoc
phan céach boi dau ‘,’) ¢6 nhiém vu thay doi tri cua céac bién
& <phan khoi tao>.

e <lénh> c6 thé 1a cau lénh don, khéi 1énh, hodc cau lénh dicu

khién.
Y nghia

Tuong tuy nhu ciu trac while, va thuong dugc dung cho cau 1énh

v6i s6 1an lap xéac dinh.
Sw thuc hién cau Iénh
B1: Thyc hién <phan khai tao> (néu c6).

B2: Tinh tri cua <bK>.
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B3: Néu tri ciia <DK>#0 (ké ca s6 am — twong duong v6i ménh dé
logic TRUE), thi thuc hién <I¢nh>, sau d6 thuc hi¢n <ph§n khoi

tao> (néu c6) va quay vé B2.
Con nguoc lai (SPK> ¢6 tri = 0) thi chuyén sang B4.

B4: Thoat khoi vong 1ap, va chuyén quyén diéu khién sang cdu 1énh

ké tiép sau lénh for.

Luu dd cu phap cau 1énh for ...

Nhan
<Phan khdi tao>
Y
<DK False
True
<Lénh>
A 4
<Phan hiéu chinh>

xét

° <ph?1n khéi tao> chi dugc thuc hién duy nhét 1 1an.
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e Trong trudng hop vong lap for bi quan, ta nén xem xét va
hiéu chinh lai cic cau lénh trong phan than vong lap for c6
lién quan dén <DK> thoat cta vong lap.

e (6 thé chuyén ddi qua lai giita 2 cau trac lip while (...) va

for (...).
Céc dang khéac cua cau 1énh for (...)
Chuy

e Céic phan cua vong lap for duoc phan cach bang dau chdm

phay ;.

for (KKT>,<DK>,<HC>) // sai dung dau , dé phan cach cac phan

/...

e Coi ching du déu ;” sau cip dau (...)

for (<khoi tao>; <DK>; <hiéu chinh>) ; // du dau ;

/...

e Coi ching thiéu cip dau bao quanh khéi 1énh {<khbi 1énh>}

for (<khoi tao>; <DK>; <hi¢u chinh>)



S1;

S2;

6. Cau Iénh break

e Dung dé thoat khoi cau 1énh switch().
e Dung dé thoat khoi vong lip trong cung chia nd. Chuong

trinh dich s€ bd qua cac cau I¢nh sau 1énh break;
Vidu 1:

while (1)

if (DK)

break; // nhay khoi vong 1ap while(1)

Vidu2:

while (1)
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if (DK)

break; // chi thoat khoi vong lap for (...; ...; ...) chttand

7. Cau lénh continue (it dung)

e Khi gdp cau Iénh continue trong 1 vong ldp, chuong trinh
dich bo qua cac 1énh con lai trong than vong lap nay dé bat
dau mot 1an lap méi.

e Thong thudng, ta c¢6 thé thay thé thuat toan co sir dung 1énh
break, hoac 1énh continue béng mot thuat toan st dung ciu

truc diéu khién khac.
8. Cau lénh goto

e Khi gip cau 1énh goto case, voi case la nhan (c6 dang
identifier:)dugc dat tai vi tri nao d6, chuong trinh dich
chuyén quyén diéu khién dén cau 1énh dit tai vi tri nhin va
thuc hién 1énh nay.

e Cau lénh goto 1am cho chuong trinh kho theo ddi, kho kiém

soat, lam mat tinh cau truc cua chuong trinh.
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e Cau lénh goto it dugc dung va c6 thé duoc thay thé bang cac

cau Iénh sur dung céc cau trac di€u khién khac.
9. Cau hoi

e Trinh bay ct phdp, ¥ nghia, luu d6 va cho vi du vé céc cau

truc:

— if ... else ...

— switch (...)

— while (...)

— do ... while (...)
— for(...;...;...)

e (Cau nao sau day la phan dau cua cau 1énh if hop 1€? D61 véi

cau lénh khong hop 1€, hiy cho biét tai sao?

— if(delta>0) ...
— ifdelta<O ...

— if(delta==0) ...
— if(delta= =0)...
— if(delta=<0) ...
— if(delta<=0) ...
— if(delta=>0) ...
— if(delta>=0) ...
— if(delta!=0)...
— if(delta! =0) ...
— if(1+2)...

— if(2-2)...
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e Hay rut gon doan chuong trinh sau:

if(a>b)
{
b=x;
a=1;
b
else
{
b =x;
a=0;
b

e Hay rut gon doan chuong trinh sau:

if(a>b)
{
a—Db;
C=X;
h
else



e Hay rut gon doan chuong trinh sau:

if(a>b)
{
c=a;
j
else
{
c=a;
a=0;
j

e Hay rat gon doan chuong trinh sau:

if(a>b)
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b
else
{
b=2;
C=X;
b

e Hiy chuyén doi cau 1énh for thanh cau 1énh while:
for (inti=0;1<100;1++)

cout <<setw( 5)<<i;

e Hay chuyén d6i cau lénh for thanh cau lénh while:
for (int1=2000;1>0;1/=2)

cout <<setw(5)<<i;

e Haiy chuyén doi cau 1énh for thanh cau 1énh while:

for (int1=0;1<100; i++ )

for (int j = 0; j < 200; j++)



cout << setw( 5)<<1*j;

cout <<endl ;

e Hay chuyén doi cau lénh while thanh cau lénh for:

int count = 0;

while ( count < 100 )

cout << count;

count++;

e Hiy chuyén ddi cau 1énh while thanh cau 1énh for:

int count = 0;

while ( count <100 )

count++;

cout << count;

e Hiy chuyén doi cau 1énh while thanh cau 1énh for:
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mtx=10,1i=x,y=0,j=0;

while (i>)

y+=1 1—;

e Hay chuyén doi cau lénh while thanh cau lénh do . . . while:

mntx=10,1=x,y=0,;=0;

while (i>])

y+=1i; i—;

5

e Xét cac doan 1énh sau. Hay cho biét két qua Xuit ra man

hinh cuta céc bién x, y. Giai thich.

mtx=0,y=1;

for(int 1=0; 1<5; i++)

for (intj=0;j<5;j)++)



if((i+j)%2==0)
X+t

b

yt=x

e Nhu bai tép trén

mtx=0,y=1;
for(int 1=0; 1<5; it++)

for (intj=0;)<5;j++)

if((i+j)%2==0)
X+t

b

yt=x;

e Nhu bai tap trén
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intx=0,y=1;

for (int i=0; i<5; i++){
for (intj=0;j <5;j++)
iF((X+7)%2==0)xH;

y +=X;

e Nhu bai tap trén

intx=0,y=1;
for(int 1=0; 1<5; 1++)

for (intj=0;j <5;j++)

if((i+j)%2==0)
X++;

else

y =X;



e Nhu bai tap trén

mti=0,x=0;

do{

if (x%5==0)

x++;

b

cout << setw( 4 ) <<x;

i++;

b

+ while (1<20);

e Nhu bai tap trén

mti=0,x=0;

while (i<20)
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if(x%5==0)

X +=1;

cout << setw( 4 ) <<x;

i++;

e Nhu bai tap trén

inti, x = 0;

for(1=1;1<10;1*=2)

X+t

b

cout << setw( 4 ) <<x;
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e Nhu bai tap trén

inti, x = 0;

for 1=1;1<10; 1++)

if(1%2=1)
X +=1;
else
e

cout << setw( 4 ) <<x;

e Nhu bai tap trén

inti,j, k, x = 0;

for(1=1;1<5;1++)

for (j=0;j< 1;j++)
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k=(@+j-1)
if(k%2==0)
x +=k;
else
if (k% 3==0)
x+t=k-2;

cout << setw( 4 ) <<x;

e Nhu bai tap trén

int1i,j, k, x=0;
for(1=1;1<5;1++)

for (j=0;j<1;j++)

switch (1+j—1)

case —1:
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case 0: x +=1; break;

case 1:

case 2:

case 3: x +=2; break;

default: x +=3;

cout << setw( 4 ) <<x;

10. Bai tap

10.1. CAu tric ré nhanh

)
2)
3)
4)

S)

6)

Viét chuong trinh nhap vao mot sb nguyén va cho biét d6
s6 am hay duong, chan hay 1¢é.

Viét chuong trinh hoan d6i tri ctia 2 bién nguyén.

Viét chuong trinh giai phwong trinh bac 1: Ax + B = 0.

Viét chuong trinh giai phuong trinh bac 2: Ax2 + Bx + C =
0.

Viét chuwong trinh giai phwong trinh trung phuong Ax4 +
Bx2 +C=0.

Viét chwong trinh nhap 3 s6 nguyén duong dai dién cho 3
canh ciia 1 tam giac. Hién thi ra man hinh cho biét d6 1a
tam giac déu, vudng cdn, cin, vudng, thuong, hay khong

phai 1a 3 canh cua tam giac.
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7) Viét chuong trinh nhép 3 s6 nguyén. Sau d6 hién thi ra man
hinh cho biét s6 16n nhat, s6 16n thir hai, va sé nho nhat

bang 2 cach:

— Céch 1: Dung ciu trac IF . . . ELSE . . . 1ong nhau

— Céch 2: Dung toan tir diéu kién: expl ? exp2 : exp3
10.2. Ciu triic lya chon

1) Viét chuong trinh tinh sé ngay t6i da cta thang m, nim y
cho trudec.

2) Cho trudc 2 s6 nguyén va cac ki hiéu phép toan sau: (+, -,
*/, %). Viét chuong trinh tinh va xuét két qua phép tinh ra
man hinh (c6 luu ¥ dén 13i chia cho gia tri 0).

3) Viét chuong trinh xép hang theo diém nhu sau (gia sir

khong c6 diém 1¢):

— Piém 1 > 4: Kém

— Piém 5: Trung binh

— Piém 6: Trung binh kha
— Diém 7: Kha

— Diém 8 > 9: Gioi

— Piém 10: Xuit sic

4) Viét chuong trinh nhap vao 2 s6 nguyén va mot phép toan
(+, -, *, /, %). In két qua ctia phép toan ra man hinh (c6 chu
y dén 15i chia khong).

5) Bo bai tay 52 14 dugc danh sé nhu sau:

Ach Hai Ba B6n Niam Sau Bay Tam Chin Mudi Boi

bam Gia
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Co 1 2 3 4 5 6 7 8 9 10 11
12 13

RO 14 15 16 17 18 19 20 21 22 23 24
25 26

Chuén |27 28 29 30 31 32 33 34 35 36 37
38 39

Bich 40 41 42 43 44 45 46 47 48 49 50
51 52

Viét chuong trinh nhap mét s6 c¢6 gié tri trong doan [1..52], sau do
in ra cho biét s6 d6 twong Gmg véi 14 bai ndo? VD: véi N = 31 thi hién

thi ra man hinh “Nam Chuon”.

6) Tuong ty nhu bai trén, cic quan co dugc danh s nhu sau:

Tuéng | S Tuong | Xe Phio |Mai Chét
Pen 1 2 3 4 5 6 7
Tring 8 9 10 11 12 13 14

Viét chuong trinh nhap mat sb co gia tri trong doan [1..14], sau do
in ra cho biét s d6 tuong ung véi quan cd nao? VD: voi N = 11 thi

hién thi ra man hinh “Xe Tring”.
10.3. Céu tric Lip

1) Viét chuong trinh in ra cac ky tu va thir tu cia cac ky tu
nay theo bang ma ASCII (Cht y chi in ra cac ky tu c6 ma
ASCII > 32).

2) Viét chuong trinh hién thi ra man hinh tat cac sb trong doan
[100 . . 999] thoa tinh chat P="Tédng cac chir s = Tich cac
chit s6”. VD: 123 1a s0 thda tinh chat P.
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3)

4)

S)

Viét chuong trinh tim tit ca cac s6 gdm 3 chit sb thoa tinh
chét “co chit s6 hang chuc bang nira tong cta chit s hang
trim va chit s6 hang don vi.

Viét chuong trinh in cac sé6 Amstrong (1a sd c6 tong lap
phuong ctia cac chir sd bang chinh né).

Cho trudc sd nguyén n>0. Viét chuong trinh tim tat ca cac

bd sb Pithagore (X, y, z) thoa man:

x2+y2:ZZ
x<y<z<n

6)

7)

8)

9)

Cho trudc sb ty nhién n (véi 1500 < n < 2000). Viét
chuong trinh cho hién ra man hinh céc cach phan tich sé n
thanh dang tong 1ap phuong cta 2 s ty nhién x, y nhu sau:
n= x3+y3.

S6 “hoan thién” (perfect number) 1 s6 ty nhién c6 tong cac
udc s6 (ké ca 1) bang chinh né. VD: s ty nhién 28 1a sd
hoan thién. Viét chuong trinh hién thi ra man hinh tat ca
cac s6 hoan thién < 1000.

Viét chuong trinh tim sd tu nhién bé nhat c6 it nhat 2 cach
biéu dién n6 thanh tong cta 4 s6 chinh phuong d6i mot
khéc nhau. Vi dy, 78=9+16+9+4=36+25+16+1

Viét chuong trinh nhap vao s6 n > 0. Sau d6 tinh cac biéu

thirc tong gdm n s6 hang nhu sau:

- S1=1+2+3+...
- S2=1-2+3-4+...
- S3=1+3+5+7+...
- S4=1+2+4+...
- S5=11+21+31+...



10) Cho sé ty nhién n. Hay tinh:

-

— n!

— (1+1i2j(1+21—2j---(1+ni2)
= \/2+\/2+mmd§ucén)

e {1!.3!.5!... neu n le

2041.6!... neun chan

11) Cho s thuc a va s ty nhién n. Hay tinh:

n

- a
— a(atl) ... (atn-1)

LR S !
a a(a+1) a(a+1)K(a+n)

12) Viét chuong trinh dém s chir s6 cia sé tu nhién n nhap
vao tir ban phim.

13) Cho trudc sd tu nhién n. Viét chuong trinh tinh téng cua
céc chir sd cua sb n.

14) Cho trude s6 tu nhién n. Viét chuong trinh tinh va in trj dao
nguoc cua s n.

15) Cho truée sb tu nhién n. Viét chuong trinh kiém tra tinh
d6i xtng cua s6 n. Vi dy, v6i n = 12321 thi hién thi thong
béo s6 12321 1a s6 dbi xung.

16) Cho trudc sd tu nhién n. Viét chuong trinh kiém tra tinh
tuan hoan va in ra sd chu ky (néu cd) cua sé n. Vi dy, voi
n=12121212 thi in ra s6 12121212 tuan hoan véi céc chu
ky 12, 1212.
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17) Cho trude sb ty nhién n. Viét chuong trinh tinh sé d6i ung
ctia s6 n. Vi du, voi n = 1047 thi sé ddi tmg 1 9063.

18) Cho trude s6 tu nhién n. Hay cho biét:

— n cO bao nhiéu chir s ?
— Tinh tong cac chir s0 cua n.
— Tinh tich cac chtr s cua n.

— Tim chit s6 dau tién cta n.
19) Cho 2 s6 tu nhién a, b. Hay:

— Tim udc s6 chung 16n nhat cua chung.

— Tim bo1 s6 chung nho nhat cua ching.

20) Cho s6 ty nhién n. Hiy xay dung s6 m bang cach loai bo di
trong s6 n tat ca cac chir s6 0 va chit s6 5 (tht tu ban dau
ctia cac chit s6 duoc gilt nguyén). Vi du, voi n = 50915509
thi m =919.

21) Viét chuong trinh in ra man hinh bang ciru chuong theo
chiéu doc va theo chiéu ngang.

22) Tram trau an co, trau ding 4n 5. trAu nam an 3, ba trdu gia
an 1. Viét chuong trinh hién thi sb trau theo tung loai.

23) Viét chuong trinh kiém tra xem 2 s0 tu nhién a, b ¢
nguyén t6 cing nhau?

24) Viét chuong trinh nhap s6 nguyén n > 0 va mot sé nguyén
h chi hé (c6 gia tri 2, 8 hoac 16). Sau do hién thi ra man
hinh tri tuong tng cua N dudi dang chi dinh boi1 hé h (nhi
phan, bat phan, hoac thap luc phan).

VD: nhapn=65,h=2 Inra:0000000001000001 B
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25) Viét chuong trinh kiém tra xem s6 n > 0 nhdp vao tir ban
phim c6 phai 13 s6 nguyén t6?

26) Viét chuong trinh nhap vao sd n > 0 va hién thi ra man hinh
tat ca cac s6 nguyén td < n.

27) Viét chwong trinh nhap vao sd n > 0 va hién thi ra man hinh
n s6 nguyén t6 dau tién.

28) Day s6 Fibonacci: 1 1 2 3 5 8 13 21 34 55 ... Viét

’
A

chuong trinh kiém tra xem s6 N nhép vao c¢6 phai 1a so
Fibonacci?

29) Viét chuong trinh nhap vao sd n>0 va hién thi ra man hinh
cac s6 Fibonacci < n.

30) Viét chuong trinh nhip vao s n>0 va hién thi ra man hinh
n s Fibonacci dau tién.

31) Viét chuong trinh v& cac hinh sau ddy vé6i h 1a chiéu cao

nhdp vao tir ban phim: VD: véih=35

* * %k sk ok ok * %k sk ok ok *
* %k k% sk ok % ok ok sk * %k
k %k ok * %k 3k % %k ok % %k %k
* %k sk ok * %k * %k * %k sk ok
* %k ok sk ok * * & %k ok sk ok
* * %k ok ok ok * %k ok ok ok *
* %k * * * * * ok
* * * * * * * *
* * * %k % sk * *
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% sk ok sk ok % % % sk ok sk ok

kok ok ok ok % %
k sk ok sk ok sk ok % %

%k ok ok sk ok sk ok sk ok k ock ok sk ok sk ok ok o3k

% ok ok sk sk ok ok ok osk % %k sk ok ok ok sk sk ok
* %k sk sk ok ok ok * *

% ok ok sk sk * *

32) Viét chuong trinh nhap vao s6 n > 0 va hién thi ra man hinh

theo dang sau:

VD: v6in=>5
1 2345 A B C D E
23451 B CDE A
34512 C DEAB
4 5123 D EA B C
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51234 E ABCD

33) Viét chuong trinh 1an lugt nhap vao céc tri nguyén cho dén

khi nhap tr1 0 thi dung. Hay tinh:

— S0 lugng céc s6 da nhap thoa tiéu chuan “P” (Vi du: 1a s6
am”, “la s6 1¢”, “la so6 nguyén t0”, “la s6 Fibonacci”, ...)
— Tong céc s6 da nhap thoa tiéu chuan “P”.

— Trung binh tong cac sb dd nhap thoa tiéu chuan “P”.

34) Viét chuwong trinh phan tich sb nguyén n > 0 thanh tich cac

thira s6 nguyén t6 theo cac dang sau: Vi du, v6i n = 120 thi:

— Dang 1:120=2*2*2*3*5
— Dang2:120=2"3*3*5

35) Viét chuong trinh nhép vao cip toa do x, y < 10. Sau d6 vé
diu “*’ tai toa do (x,y) vtra nhap nhu sau: Vi dy, nhdp x =

8, y=5

1 23456789 10

99



10

36) Viét chuong trinh tinh can bac 2, can bac 3, can bac 4, can

bac N cta sd nguyén A, (N > 0, A > 0) theo hé thtc truy

ho1 sau:
— Can bac 2:
x, =1
X, +
xn = n_l
2
— Canbac3
x, =1
2x, , + 5
xn — n—1
3
— Can bac 4:
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A
3x,, + ;
xn — n—1
4
— Mot cach tong quat véi can bac N
x, =1
(n=-Dx, , +—
xn — n—1
n

37) Cho trudc do sai sd e. Viét chuong trinh tinh E*, Sin(x),

Cos(x) theo cac cong thirc khai trién sau:

E'=14+—4+—+—
no2r 3
3 5 7
. X x
SIH(X)—X—E ?—7
2 4 6
cos(x) =1—— r_E
20 4 6l
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CHUONG 4. HAM (FUNCTION)

1. Khai niém

Dé giai quyét mdt van dé tuong ddi 16n, phirc tap, ta thuong cd
khuynh huéng phan chia van dé ban dau thanh nhiing van dé con nho
hon. Va tir nhitng van dé con nay, ta lai tiép tuc phan rd thanh nhing
van dé con nho hon nita (néu duoc) ... cho dén khi gip van dé con so
cap c6 thé thdy ngay cach giai quyét. Cach tiép can nay ap dung tu
tuong “chia dé tri” va duoc goi 1a phuwong phap phan tich tir trén
xubng (Top — Down Analysis). Mdi van dé con 1a mot don thé
(module) dam trach giai quyét mot chirc ning cu thé, xac dinh. Cac

don thé lién lac voi nhau thong qua cac thong sd.

Ta c6 thé xem hoat dong cua ham nhu hoat dong cua mdt hop den.

Cung mot dir kién vao s€ cho ra cung két qua.

Hau hét cac NNLT cép cao (C, C++, PASCAL, FOX . . ) déu hd
trg phuong phap 1ap trinh ciu tric cho phép t6 chirc chwong trinh may
tinh thanh nhiéu don thé (module). Mdi don thé chuong trinh twong

ung véi 1 ham (trong C/C++).
C6 2 loai ham trong NNLT “C/C++";

e Ham thu vién do chuong trinh dich cung cp.

e Ham tu tao do USE R dinh nghia.

Ham thw vién (library functions): chuong trinh dich “C/C++”
cung cip mot thu vién do so cac ham tién ich giup giam nhe cong sirc
lap trinh va cho phép USER tép trung nhiéu hon vao logic ctia van dé
dang giai quyét. Dé sir dung cac ham nay trong chuong trinh, can chén

vao dau chuong trinh céc tap tin tiéu dé chwra cac khai bao va dinh
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nghia hang, bién, ham nguyén mau, . . . bang céac chi thi tién xur 1y

#include <tén tap tin>.

Ham ty tao: Ngoai ra, “C/C++” cho phép USER dinh nghia thém

cac ham khac phuc vu cho nhu ciu 1ap trinh cua minh.
2. Khai bao va dinh nghia ham
GOm c6 2 phan: dong tiéu dé va phan than ham

[<kiéu gia trj tra v&>] <tén ham>([<danh sach cac tham s6>])

// cac khai bao cuc bo

// cac cau lénh

Trong do:
o <ki€u gia tri tra vé>:

— MO ta kiéu dir liéu cua giad tri ma ham s¢ tra vé cho noi
go1 nd. Noi chung, gia tri tra vé ctia ham c6 thé thudc mot
kiéu dit liéu hop 1¢ bat ky, ngoai trir “C/C++" khong cho
phép tra vé mot bién kiéu mang.

— Néu ta bé qua, khong mé ta <kiéu gia tri tra vé&> thi

chuong trinh dich s& ngam hiéu d6 14 kiéu int.
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— Mo tad <ki€u gia tri tra vé&> la void néu ta mudén ham
khong tra vé gia tri nao (ham nay twong duong véi thu

tuc trong PASCAL).

e <tén ham>: l1a danh hi¢u hop I¢

e <danh sach cac tham s6> c6 dang:
<tén ki€u> <tén bién>, <tén ki€u> <tén bién>, ...

e Phan than ham dit trong cdp dau { }, va chira cac ciu lénh

mo ta hoat dong cia ham.
3. Lénh return

Ham sau khi da duoc khai bao va dinh nghia, c6 thé duoc goi thuc
hién bang 15i goi ham trong chuong trinh. Hoat dong cia dugc két

thtic theo 1 trong 3 cach nhu sau:

o Truwong hop ham cé gid tri trd vé la void: ham két thuc hoat
dong sau khi thuc hién cau 1énh cudi trude dau } sau cung,
hozc néu ta mudn ham két thuc som trong diéu kién nao dé
thi dung 1énh return;

o Trwong hop ham cé gid tri trd vé khdc void: Khi gip 1énh
return <biéu thirc>; chuong trinh dich sé két thiuc hoat
dong cia ham, va tri cia <biéu thire> duge tra vé cho noi goi

ham.

4. Cac dang ham

4.1.Ham khong c6 tham s6

Vidu I: ham in dong chir “HELLO C”
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void PrintHello()

cout << “Hello C++\n”*;

Céch goi ham:

PrintHello();

Vi du 2: ham giai phuong trinh bac 2:

void GiaiPTBac2()

double a, b, c;
cout << “Nhap cachesoa, b, c:”; cin>>a>>b>>c;
double delta = b*b-4*a*c;
if (delta<0)

cout << “Phuong trinh vo nghiem\n”’;
else if (delta==0)

cout << “Phuong trinh co nghiem kep X =" << -b/2/a;
else // delta>0

cout << “Phuong trinh co 2 nghiem phan biet:”
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<< *“\nX1 =7 << (-b-sqrt(delta))/2/a

<< “\nX2 =" << (-b+sqrt(delta))/2/a;

Céch goi ham:
GiaiPTBac2();

4.2.Ham véi nhiéu tham s

Vidu 1, ham tinh s6 max cua 2 s0 nguyén:

int Max(int a, int b)

return (a>b ? a: b);

Céch goi ham:
Max(x, y); // voi x, y co kieu int
Vi du 2, ham v€ hinh vuong dac chiéu cao h:

void Draw(int h)

for (int i=1; i<=h; ++1) // lap h dong
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for (int j=1; j<=h; ++j) // lap h cot
cout << setw(3) << “*’;

cout << endl;

Céch goi ham:

Draw(5)

Hoac

Draw(h), véi h ¢6 kiéu int

4.3.Ham nguyén miu (function prototype)

Ham nguyén mau dugc dung dé cung cap thong tin cho chuong
trinh dich vé tén ham, kiéu gia tri trd vé, so luong, thu tu va kiéu cua
cac tham s6 cua ham. Chuong trinh dich can ctr vao cac thong tin nay

dé kiém tra cac 10i goi ham trong chuong trinh.

Ham nguyén mau dugc dat sau phan khai bao toan cuc va ngay

trudc ham main() hodc c6 thé dat trong tap tin khac.

Khai bao:

[<kiGu gia tri tra v&>] <tén ham>([<danh sach c4c tham s6>]) ;
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Trong do:

o <kiéu gia tri tra vé&> mb ta kiéu cta gia tri tra vé& boi ham

e <tén ham> la danh hi¢u hgp I¢ va nén dat tén sao cho thé
hién duoc chirc ndng cia ham

e <danh sach cac tham s6> md ta cac kiéu dit liéu va tén bién
dai di¢n cua tung tham $6., mdi cap kiéu dir liéu va tén bién

dugc phan cach boi dau phay )’

Vi du: Khai bdo ham nguyén mau c6 chirc nang xac dinh tri min

giira 2 s6 nguyén.
int Min(int, int) ;
hay
int Min(int a, int b) ; // nén dung céach khai bao nay

4.4.T6 chirc mdt chwong trinh “C/C++” (trén cung 1 tip tin)

Cich 1: chuong trinh gém 3 phan

PHAN KHAI BAO TOAN CUC

PHAN KHAI BAO VA PINH NGHIA HAM

HAM main()

Cich 2: chuong trinh gdm 4 phan (nén dung cach nay)
PHAN KHAI BAO TOAN CUC

PHAN KHAI BAO HAM NGUYEN MAU
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HAM main()

PHAN PINH NGHIA HAM

5. Cac phwong phap truyén tham s
Tham s thue (actual parameter) 1a tham s trong 151 goi ham.

Tham s6 hinh thirc (formal parameter) 13 tham sb trong phan khai
bao va dinh nghia. Tham s6 hinh thirc chi 1a tén dai dién cho tham s6
thuc twong Gmg. Kiéu cta tham s6 hinh thirc s& qui dinh kiéu cua tham

s6 thuc.
C6 2 cach truyén tham s6 cho ham:

e Truyén bang gia tri (chu yéu trong “C/C++”): Trong phuong
phap nay, chuong trinh dich cdp phéat ving nhé riéng cho
tirng tham sd hinh thtec, sau d6 sao chép gia trj cua tham sd
thuc twong ng vao cac tham sb hinh thirc. Sau khi két thuc
thuc hién ham, chuong trinh dich s€ thu hoi céac vung nhé da
cép phat cho cac tham s6 hinh thurc, va cac bién cuc bd khai
bao bén trong ham. Nhu vay, moi su thay ddi tri cta cac
tham s6 hinh thic déu khong anh huong dén cac tham sb
thuc bén ngoai ham.

e Truyén bang tham chiéu (con goi 1a truyén bang dia chi):
Chi c¢6 trong C++.Thay vi cap phéat viing nhé riéng nhu trong
phuong phap truyén bang gia tri, chuwong trinh dich sé& truyén
dia chi ctia cac tham s6 thuc twong tmg cho cac tham sé hinh
thirc. Diéu d6 c6 nghia 1a ta c¢6 thé xem tham s hinh thirc
cling chinh 1a tham s6 thuc, hay noi cach khac tham s6 hinh

thire 1a tén goi khac cua tham s6 thuc. Nhu vay, moi su thay
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d6i tri ciia tham s6 hinh thirc bén trong ham chinh 1a thay doi
tri ciia tham sd thuc bén ngoai ham.
e Dé phan biét cach truyén tham chiéu, véi cach truyén tri,

ta dat ki hiéu & trude tén bién hinh thic.

Vi du: Khai bdo ham nguyén mau c6 chirc nang hoan déi tri cua 2

bién nguyén:
void Swap(int &,int &); // truyén bang tham chiéu
hay

void Swap(int & a,int & b); // truyén bang tham chiéu

void F(int, int ); // truyén bang tri
hay

void F(int a, int b); // truyén bang tri
Chuy:

e Trong cach truyén tham chiéu, tham sd thuc tuong tng phai
13 mot bién. Con trong cach truyén tri, tham sb thuc tuong
tmg c6 thé 1a bién, hing, 16i goi ham, hoic mdt biéu thuc
cung kiéu v6i tham sb hinh thiec.

e Céic tham sb hinh thtc trong cach truyén bang gia tri dugc
goi 1a tham tri. Con cac tham s6 hinh thuc trong cach truyén

bang tham chiéu duoc goi 1a tham bién.
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6. Pham vi (scope) va cip luu trir (storage class) ciia cic ddi

twgng

Pé toi vu hoa viée st dung bd nhd va quan 1y viée truy xudt cac
d6i twong (bién, hang, ham) trong chuong trinh, “C/C++” dua ra cac

khai ni¢m pham vi va cép luu trir.
6.1.Pham vi

Pham vi 1a vung chuong trinh ma doi tuong dugc nhan biét va ¢
thé dugc st dung. Noi chung, pham vi cua mot doi tuong trai dai tir
noi n6 duoc khai bao dén cudi khdi, ham, hay tdp tin chura doi tuong

do. Co cac loai pham vi sau:
e Pham vi cuc bd (local scope)

— Pham vi khéi (Block scope)

— Pham vi ham (Function scope)
e Pham vi toan cuc (global scope)

— Pham vi tap tin (File scope)

— Pham vi chuong trinh (Program scope)
Vi du vé pham vi:
#include <iostream.h>
int x=3; // bién x toan cuc
const int MAX = 10;

void fet(int x);
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void main(){
int x=1; // x cuc bd cua ham main()

fet(x);

int y=4;

X+=y;

cout<<”Y = “<<y; // Sai vi bién y di bi huy, khong thé truy

xuat
cout<<”X cua ham main() = “<<x;

cout<<’X toan cuc = “<<:x;

void fet(int x){
X = MAX;

cout<<’X bén trong ham fct() = “<<x<<endl;

Bién khai bao bén trong khdi hay ham duoc goi 1a bién cuc bd
(local variable) cua khoi, ham d6 va chi co thé duogc truy xuét bén

trong pham vi khdi hay ham d6 ma thoéi. Con bién khai bao bén ngoai
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moi ham, moi khdi dugc goi la bién toan cuc (global variable) va co

thé duoc truy xuit & moi noi trong chuong trinh.

Céc bién cuc bd co6 thoi gian ton tai tuong doi ngan. Ching s€ bi

hay mdi khi ra khoi khdi hay két thiic thyc hién ham chta nd.

Nguoc lai, cac bién toan cuc co6 thoi gian ton tai 1a thoi gian cua

chuong trinh.
6.2.Cap luu triv

Cap luu trit (storage class) 1a cach thic NNLT cdp phat ving nhd
va luu trit bién. Cép luu trit cia mdt bién dugce xac dinh béng cac tur

khoa sau: auto, register, static, extern.
Bién auto (con goi la bién ty dong, bién cuc bo)

Moi bién khai bao bén trong mot khdi hay ham mic nhién c6 tinh

chét auto, trir khi xac dinh rd cép luu trir khac.
Vi duy, khai bdo int x; tuong duong vdi khai bao auto int x;.

Bién auto c6 pham vi cyc bd bén trong ham hay khdi va cé thoi

gian ton tai ngan, do dugc cap phét trong ving nhd STACK.

Bién register (it dung)

Dé ting toc d6 truy xuat bién (thuong 1 cac bién dém trong vong
lap for), ta dat tir khoa register trudc khai bao bién, yéu cau chuong

trinh dich luu trir bién trong thanh ghi. Cha y, chwong trinh dich ¢
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thé bé qua khong dap tng 161 yéu cau nay néu co6 qua nhi€u 161 dé

nghi loai nay hodc néu khong con du thanh ghi dé cap phat.
Bién static (con goi 1a bién tinh)

La bién duoc cap phat trong ving nhé DATA (trinh bay so do sir
dung bd nhd cua mot chuong trinh “C/C++”), va do dé ¢ tinh chét cb
dinh, 1au dai. Thot gian tdn tai cua bién static 1a thoi gian cua chuong
trinh. Nhu vdy bién static khai bao bén trong mot khdi, hay ham s&
khong bi hity khi ra khoi khdi hay ham do, va van luu giit gia tri cil
ctia 1an goi ham trude. Chi y, bién static phai duoc khai tao gia tri khi
khai bao. Chuong trinh dich s& chi khoi tao gia tri cho bién static duy

nhat mdt lan trong lan goi ham dau tién.
Bién extern

Mot chuong trinh C/C++ ¢o thé dugc td chtrc trén nhiéu tap tin
khac nhau. Va pham vi cia mot bién nao do trong chuwong trinh c6 thé

duogc trai dai trén nhi€u tip tin nho vao tir khoa extern nhu sau: (... vé

hinh ...)

Tir khoa extern dung trude khai bao bién co ¥ nghia 14 bién d6 da
dugc khai bdo va dinh nghia & noi khac trong chuong trinh (trong
cung tap tin hay & trong tap tin khac), chuong trinh dich s& khong cap
phat thém ving nhé cho bién c6 khai bao extern ma sir dung chung

vung nh¢ da cap phat trude do.

Tom tit vé cap luu trit bién (Storage class)
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Vi tri khai bao L _

9 Tur khoa Thot gian ton tai | Pham vi

Ham auto Ham Ham
(default)

Ham register Ham Ham

Ham static Chuong trinh Ham

Bén ngoai ham static Chuong trinh File

Bén ngoai ham | ----- Chuong trinh File

Bén ngoai ham extern Chuong trinh Nhiéu File

Vidu 1:

Minh hoa tdm vuec, pham vi cua bién (Visibility (Scope) of

variables)
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Filel.cpp

int a;

int b;

int c;

int d;

void main()

int e;
auto int f;
register int 1;

static int j;

int k;

void F1()




int m;

File2.cpp

extern int a; _

void F2()

extern int b;

extern int ¢; _




void F3()

extern int d;

Vidu 2:

#include <iostream.h>

#include "file3.cpp"

const int MAX=10;

int x=3;

void main()

const int MAX = 5;
mtx=1;

x += :MAX;
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cout<<"X cuc bo trong ham main() = "<<x<<endl;
cout<<"X toan cuc = "<<::x<<endl;
f10);

2();

File3.cpp

#include <iostream.h>
extern int x; // dung chung bien x da khai bao o noi khac

extern const int MAX; // dung chung hang MAX da khai bao o noi
khac

void F1()

int x=2; // X cuc bo
cout<<"X cuc bo trong ham f1() = "<<x<<endl;

cout<<"X toan cuc da khai bao trong ham main() =

"<<::x<<endl;

void F2()
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const int MAX=135; // hang cuc bo

cout<<"Hang MAX cuc bo trong ham f2() = "<<MAX<<endl;

cout<<"Hang MAX toan cuc da khai bao trong Filel ="
<<::MAX<<endl;

cout<<"Bien x toan cuc da khai bao trong Filel =

"<<x<<endl;

7. Co ché goi ham va bd nhé stack

Mot chuong trinh “C/C++” 1a tdp hgp cadc ham trong d6 ham
main() 12 quan trong nhat va khong thé thiéu do day 13 diém dau vao
cua chuong trinh. Khi ta cho thyc hi¢n chuong trinh thi ham main()
duogc goi thuc hién trudc tién. Khi d6, ham main() co thé €01 chay cac

ham khéac, va cac ham nay lai c6 thé goi chay cac ham khéc nira, ...

Khi mgt ham dugc goi thi “C/C++” s€ tao ra mdt khung kich hoat
(activation frame) trong vung nh¢ stack. Khung kich hoat chira cac
bién cuc bo va mau tin hoat dong (active record) ciia ham. Mau tin
hoat dong chtra dia chi tr& vé (return address) ctia ham goi né va cic
thong sd khac. Sau khi két thuc thyc hién ham, trinh bién dich s& x6a
cc bién cuc bo da cép phat cho ham (céc tham sb6 hinh thuc tri, cac
bién cuc bd khai bao bén trong ham) va chuyén diéu khién vé dong

1énh tai dia chi tré v€ cua ham goi no.
Vi du, xét chuong trinh sau:
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void A();
void B();
void C();
void D();
void E();

void main(){

D();

EQ);

void A()

B();

void B()

121






CO;

Ta c¢6 hinh anh sau:

X
2
[ C
()]
©
£ B | B | B C
=
Q"
(-] A A A A A B B
D|D|D|D|DJ|D]|D E E E E
M M M M M M M M M M M M M

v

Thdi gian chay chuong trinh

8. Ham c6 tham s véi gia tri ngdm dinh (Function with default

arguments)

C++ cho phép cai dat ham véi tham sb c6 gia tri ngdm dinh. Cac
tham sd nay phai duoc khai bao lién tuc va theo thtr tu tir phai sang

trai.
Khai bao:

<return type> <function name>(<type> <paraml>=<vall>,

<type> <param>=<val2>,...);
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Phan dinh nghia dugc thyc hi€én nhu ham thong thuong.

<return type> <function name>(<type> <paraml>, <type>

<param2>,...)

// cac cau lénh ...

9. Nap chong ham (Function overloading)

C++ cho phép dung chung mot danh hiéu dé dit tén cho cac ham

khac nhau. Ta goi d6 14 nap chéng ham.

Thong thuong, ta chi nap chong ham d6i véi nhitng ham giong
nhau v€ ban chat, nhung khac nhau ¢ s6 lugng, va ki€u dit li¢u cta céac

tham so.

Vi dy, dé tim tri max ctia 2 s6 nguyén, 3 sd nguyén, ... , hoic 2 sb
thuc, 3 sb thuc, ... trong C chun, ta viét nhiéu ham khéac nhau, mdi
ham phai duoc dit tén khac nhau. Trong C++, ta ¢ thé nap chong,

i.e., ta co thé dung chung tén ham (VD max) cho tat ca cac ham nay.

Céac ham dugc nap chong co6 thé giong nhau vé ki€u cua tri tra ve,
nhung bat budc phai khac nhau ¢ s6 luong, hoac ki€u cua cac tham so.
Chuong trinh dich s€ can ctr vao céc yéu t6 nay dé xac dinh ham can

thuc hién mdi khi gap 161 goi ham dugc nap chong.
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Chu y

Kha nang nap chong ham két hop vdi ham cé tham s véi gid tri

ngam dinh co thé gay ra tinh trang nhap nhang, mo hd nhu sau:

void F(int=2, double=3.0);
void F(int);
void F(double);

void main()

double x = 20.0;

mty = 10;

F(x, y); / mo hd! chuong trinh dich khong biét goi ham nao

void F(int, double)

void F(int)
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void F(double)

10. Mot s6 goi y khi thiét ké ham

126

Xéc dinh 16 chirc nang, nhiém vu cua ham.

Chi nén thiét ké ham theo phuong chim “mdi ham chi
thuc hién mot nhiém vu duy nhat”, va nén thiét ké sao cho
c6 thé st dung lai ham dé ho trg cho cac viée khac
(reusable).

Pat tén ham sao cho c6 tinh goi nhé (Mnemonic)

Nén dit chu thich, ghi 10 cac thong tin vé ham nhu chirc
nang, diéu kién dit liéu vao, xac dinh dit liéu ra ctia ham, . . .
Xac dinh tri tra vé: ham co can tra vé gia tri? Néu co, xac
dinh r6 kiéu tra vé. P6i véi cac ham c6 chire nang nhap/xuét
dit liéu, tri tra vé thuong la void (twong duong véi thu tuc
trong Pasccal). Con ddi voi loai ham kiém tra mot tinh chét
P nao do, ta thuong tra vé gid tri 0 hodc 1, i.e. tra vé trj cla
mot biéu thuc logic.

Xac dinh s6 lwong tham s6 va kiéu cua timg tham sb: ham
c6 nhan tham s6 hay khong? Bao nhiéu tham s6? Kiéu cua
tirng tham s6?

Xac dinh 16 phwong phap truyén tham so: néu khong cé

nhu cdu lam thay d6i tri ciia tham sb thyc truyén vao cho



ham thi 4p dung phuong phép truyén bang gia tri. Con

nguoc lai thi 4p dung cach truyén bang tham chiéu.

11. M6t s6 vi du minh hoa

12. Cau héi

e Neéu cach khai bdo ham, dinh nghia ham, cach goi ham.

e Pham vi ctia mot dbi twong (bién, hing) trong chwong trinh ?

e Trinh bay cac phuong phap truyén tham sé cho ham (truyén
bang gia tri, bang tham chiéu, va bang tham tro)

e Néu cach thiét ké ham ma theo Anh (Chj) cho 1a dat yéu cau.

e Cho vi du vé ham xuét/nhélp.

e Cho vi duy vé& ham kiém tra mot gia tri nguyén thoa tinh chét
“P” nao do.

e Cho vi duy vé& ham x4c dinh gid tri nguyén théa tinh chit “P”
nao do.

e Trinh bay cach t6 chirc mot chuong trinh “C/C++.

e Trinh bay cép luu trir cia mot doéi tuong (auto, register,
static, extern).

e Khai bdo cac ham nguyén mau sau:

— Giai phuong trinh bac 2 ax> + bx + ¢ =0

— Giai phuong trinh bac 4 ax* + bx> + ¢ =0

— In bang ciru chuong theo chiéu doc.

— In bang ctru chuong theo chiéu ngang.

— V& hinh tam giac véi chiéu cao h dang ...

— Phan tich s6 n > 0 thanh tich cac thira s6 nguyén to theo

dang n = 120 = 2*2*2*3*5,
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Phan tich s6 n > 0 thanh tich céc thira s6 nguyén t6 theo
dang n = 120 = 273*3%*5,

Kiém tra ndm y c6 phai 1a nam nhuan ?

Kiém tra 1 bd ngay, thang, nim c6 hop 18 hay khong ?
Kiém tra s6 tu nhién n > 0 c6 phai 14 s6 nguyén t6 ?
Kiém tra 2 s6 ty nhién c6 nguyén té ciing nhau ?

Kiém tra s ty nhién n > 0 c6 phai 13 s6 thudc diy sb
Fibonacci ?

Kiém tra sé n > 0 c6 phai 1a s dbi xing ?

Kiém tra s6 n® [100 ... 999] c6 phai 1a sd thoa tinh chat P
= “c0 tong céc chit sb bang tich cac chir s6” ?

Kiém tra s6 n > 0 c6 phai 1a s6 hoan thién ?

Tinh tri max cta 2 s6 nguyén.

Tinh tri min cua 2 sé nguyén.

Tinh USCLN cua 2 s6 tu nhién.

Tinh tong S ctia n > 0 sd hang dau tién theo cong thirc
cho trudc.

Tinh tri ddo cta sb ty nhién.

Tinh tri d6i tng bu 10 cta sé tu nhién.

Tinh s6 ngay tdi da ciia thang m, nam y.

Tinh ngay hom sau cua 1 by ngay thdng nam.

Tinh khoang céach gitta 2 b ngay, thang, nam.

Pinh nghia cac ham nguyén miu trén, va viét chuong

trinh (rng dung.

e Cho chuong trinh sau day:

#include <iostream.h>



void mul(int&,int,int&);
int main( ) {
intx=4,y=3,z=2;
mul(y, z, x);
cout << "\nX =" << x;
cout <<"\nY =" <<y;
cout << "\nZ =" << z;

return O;

void mul( int & x,inty, int & z ) {
X*=y;
y*=1z
z ¥=x;

5

Hay cho biét tri in ra man hinh cua céc bién x, y, va z. Giai thich

theo mau bang sau:

Cau

Ham main() Ham mul()
1énh

X Y Z X Y Z
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o Cho chuong trinh sau day:

#include <iostream.h>
void f( int x, int & y, int z );
void g( int & X, inty, int & z );
int main() {
ntx=2,y=3,z=4;
f(y, z,x);
cout << "\nX =" << x;
cout <<"\nY =" <<y;
cout <<"\nZ =" <<z;

return O;

void f( int X, int & y, int z ) {
g(zy,x);
X+=Y;
yt=1z;

Z =X,



void g(int & a, intb, int & ¢ ) {

Hay cho biét tri in ra man hinh cta céc bién x, y, va z. Giai thich

theo mau bang sau:

Cau

Ham main() Ham f() Ham g()
lénh

X Y Z X Y Z A B C

13. Bai tap

1) Viét ham xac dinh s6 Max trong 2 s6 nguyén. Sau do6 viét
chuong trinh 4p dung dé in ra man hinh s6 Max trong 5 s6
nguyeén.

2) Viét ham hoan dbi tri 2 bién nguyén. Sau d6 viét chuong
trinh itng dung.

3) Viét ham x4c dinh USCLN cua 2 s6 tu nhién. Sau d6 viét
chuong trinh 4p dung nhap vao 2 sb ty nhién va cho biét 2
s6 d6 c6 nguyén t6 cing nhau ? Sau d6 tinh BSCNN cua 2
s6 nay.

4) Cho trudc sb tu nhién n. Viét ham xac dinh s6 nguyén to
thtr n. Sau d6 viét chuong trinh ap dyng.

5) Cho truée sb tu nhién n. Viét ham xac dinh sé Fibonacci

tht n. Sau d6 viét chuong trinh 4p dung.
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6) Cho trudc s6 ty nhién n. Viét ham kiém tra s6 n c6 phai la
s6 nguyén to hay khong ? Sau d6 viét chuong trinh ap
dung.

7) Viét ham kiém tra 2 s6 c6 nguyén t6 cung nhau hay khong
? Sau d6 viét chuong trinh ap dung.

8) Cho trude sd tu nhién n. Viét ham kiém tra s6 n c6 phai 1a
s6 Fibonacci hay khong ? Sau d6 viét chuwong trinh ap
dung.

9) Cho trudc s6 tu nhién n. Viét ham kiém tra s6 n c6 phai 1a
s6 d6i xtng hay khong ? Sau d6 viét chwong trinh 4p dung.

10) Cho tinh chat P="Téng cac chit s6 ciia 1 sé nguyén bang
tich ctia cc chir s6 ciia nd”. Viét ham kiém tra mot s6 (gém
3 chit s6) co thoa tinh chat P hay khong ? Sau d6 viét
chuong trinh ap dung.

11) Viét ham in ra man hinh bang ctru chuong doc (ngang).
Sau d6 viét chuong trinh ap dung.

12) Viét cac ham in ra man hinh céc loai tam giac ddc va rong
v6i chiéu cao h. Sau d6 viét chuong trinh 4p dung tao mot
menu cho phép chon dang hinh tam giac dé in ra man hinh.

13) Viét chuong trinh bao gém cac ham sau:

— Ham kiém tra ndm y cho trudc c¢6 nhuan hay khong ?

— Ham xac dinh sb ngay t6i da ciia thing m trong nim y
cho trudc.

— Ham kiém tra tinh hop 1€ cia mdt by ngay, thang, nam
cho truée.

— Ham xac dinh ngay ké tiép ctia mot bo ngdy, thang, nim

cho trudc.



— Ham xé4c dinh N ngay ké tiép ctia mot bd ngay, thang,

nam cho trude.
Viét chuong trinh d4p dung céc ham trén.

14) Viét chuong trinh tinh khoang cach ngay gitta 2 bo ngay

thang nam.
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CHUONG 5. KIEU MANG (ARRAY)

1. Khai niém

Kiéu mang cho phép giai quyét nhiéu bai toan 1ap trinh li€én quan
dén mot lugng 16n dir li¢u mot cach gon, suc tich. Vi du: bai toan xac
dinh s6 min, max cua nhi€u s6 nguyén, tim ki€m, sap xép trén 1 day

cac so liéu, . . .

Mang 1a ki€u dir li¢u c6 cau truc bao gom nhiéu phan tir cung

kiéu va duogc bo tri ving nho lién tuc.

Kiéu ctia cac phan tir mang goi 1 kiéu co’ sé. Mdi phan tir mang 1a

mot bién co6 ki€u co so.

Mang ¢ kich thwdéc 13 sb phan tir trong mang. Kich thudc mang
bat budc phai 1a biéu thic hang nguyén dé c6 thé cip phat ving nhé

Itc bién dich.

Mang c6 thé cé 1 chi€éu hay nhi€u chi€u. Mang n chi€u (n>1) co
thé duoc coi nhu mang 1 chiéu ma mdi phan tir 1a mang n-1 chiéu. S6

phan tir ciia mang nhiéu chiéu bang tich cua kich thudc cac chiéu.
Vi du: mang cac sb nguyén, cac sb thue, cac ki tu, ...
2. Khai bio & khéi tao gia tri cac phén tir mang trong “C/C++”
<kiéu co s> <tén bién mang> [<kich thudc>];
Trong do:
e <kiéu co s6> c6 thé 1a kiéu dir liéu hop 18 bat ky trong

C/C++.
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e <tén bién mang> 1a 1 danh hi¢u hop 1€ va c6 gia tri 1a dia chi
ctia viing nhd ctia phan tir dau tién ctia mang.

e <kich thudc> 1a mot gia tri hang nguyén hodc mot biéu thirc
hang nguyén (khong thé 1a 1 bién) va dugc dit trong cap dau
[]. Truong hop mang c6 nhiéu chiéu, thi mdi chiéu phai
duge xac dinh rd kich thude bang [<kich thudc 1>][<kich

thudce 2>]. ..
Vi du:
Pé khai bao mang nguyén 1 chiéu c6 tén arr1D gdm 5 phén ti.

int arr1 D[5];

Dé khai bao mang nguyén 2 chiéu co tén arr2D goém 6 phan tir (2

dong 3 cdt)
int arr2D[2][3];

Ta c6 thé khoi tao gia tri ban dau cho cac phan tr ciia mang 1

chiéu nhu sau:

int arr1D[5] = {3,5,4,6,2};
int arr1D[ ] = {3,5,4,6,2};

int arr1D[5] = {3}; //phan tir dau = 3, cac phan tir con lai =0

b¢ khai bao va khoi tao mang 1 chi€u véi tat ca cac phan tur co tri

=0:

int arr1D[5] = {0};
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Ta c6 thé khoi tao gia tri ban ddu cho cic phan tir cia mang 2

chiéu nhu sau:

int arr2D[2][3] = {3,5,6,2,4,1};
it arr2D[ ][3] = {3,5,6,2,4,1};
int arr2D[2 ][3] = {{3,5,6},{2,4,1} };

int arr2D[ ][3] = {{3,5,6},{2,4,1}};

Deé khai bao va khéi tao mang 2 chiéu véi tat ca cac phan tir co tri

=0:
int arr2D[2 ][3] = {0};

3. Truy xuat cac phan tir cia mang

Céc phan tir mang c6 thé dugc truy xuat théng qua chi sé ctia né

trong mang.

Cac phén tor mang dugc danh sb thir ty bat dau tir 0, sb thr tu nay
goi 12 chi s6 mang. Cac phan tor mang c6 thé dugc truy xuét nhu sau:

<tén bién mang>[chi sd]

Vi dy: mang 1 chiéu

d

™ o [s5 [ aa | 11| 33

Vi du: mang 2 chiéu
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\\\Q 0 1 2
22 55 44

11 33 66

Chua y

e Chuong trinh dich “C/C++” khong kiém tra viéc vi pham
bién mang.

e Kich thudc cia mang phai 1a biéu thirc hing
4. Truyén tham sé6 mang cho ham

Trong phan khai bao va dinh nghia ham, ddi véi mang 1 chiéu
ta ghi cdp dau [] ngay sau tén kiéu co sé ciia mang. Pdi voi mang
nhiéu chiéu, ta phai ghi day du s luong cip du [] bang dang s chiéu
va dat ngay sau tén kiéu co s, cac chiéu phai ghi 1 kich thudc, ngoai

trir kich thudc cua chi€u dau tién dé trong nhu doi véi mang 1 chiéu.

Trong 101 goi ham, ta chi can ghi tén bién mang tai vi tri twong

g v4i tham s6 mang hinh thic.

Thuce chat caa viée truyén tham sé mang cho ham 1a sy truyén gia
tri dia chi ctia tham s6 thuc cho tham s6 mang hinh thirc. Piéu nay c6
nghia 13 truée khi cho thuc hién ham chwong trinh dich s& cap phat
vung nh¢ riéng cho tham sd mang hinh thitc nhu mét bién cuc bo.
Tham s6 cuc bo nay nhan tri ban dau 1a ban sao gia tri dia chi cua
vung nhd dau tién cua mang truyén vao cho ham va s& bi huy khi két

thiic thuc hién ham. Tuy nhién, do tham s thuc truyén dia chi ctia nd
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cho tham so hinh thirc nén moi sy thay doi tri cua cac phan tr mang

trong ham s& 1am thay d6i tri ctia cdc phan tr mang bén ngoai ham.
5. Cac thao tic co ban trén mang 1 chiéu

e Nhdp gid tri cho cdc phin tir méng.

o Xudt gid tri cdc phin tir mang (ra man hinh).
o Thém 1 phén tir vao mdng.

o Xéa mét phin tir ra khéi méng.

o Tim kiém trén ming.

o Sdp xép mang.

Cic thao tac trén thuc chét 13 duyét mang va xir Iy trén tirng

phén tir mang nho vao ciu tric 1ip mét cach tong quat nhu sau:
Do6i véi mang 1 chiéu gdbm MAX phan tu:
for (1=0; iI<MAX; 1++)
xt 1y phan tir a[i];
D6i v6i mang 2 chiéu gdbm ROWS dong, COLS cot:
for (i=0; i<ROWS; i++)
for (j7=0; j<ROWS; j++)
xu 1y phan ttr a[i][j];
5.1.Nhip gia tri cho cac phan tir mang.

Gia st di khai bao mang 1 chiéu cac s nguyén gdbm MAX=20

phan tir
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Ham nhdp gia trj cho cic phan tir mang tir ban phim

void Input(int a[], int n)

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

cout << “a[” <<1<<“]="; cin >> a]i];

Ham tao gia tri ngau nhién cho cic phan tir mang trong doan [-M

.. M]

void InitArray(int a[], int n)

{

//ham khoi dong bo tao s6 ngau nhién khai bo trong <stdlib.h>
srand(time(0));
for (int i=0; i<n; 1++)

a[i] = rand()(2*M+1) — M;

Ham tao gia tri ngau nhién ting dan cho cac phan tir mang, phan

tir dau tién co tri trong doan [x ... y], voi 0<x<y.
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void InitArray(int a[], int n, int X, int y)

srand(time(0));
a[0] = rand()%(b-a+1) + a;
for (int i=1; i<n; i++)

a[i] = a[i-1]+ rand()%10;

5.2.Xuit gia tri cic phan tir mang (ra man hinh).

Ham xuat gia tri cho cac phan tir mang 1 chi€u ra man hinh

void Output(const int a[], int n)

for (int i=0; i<n; i++)
cout << setw(4) <<a [i];

cout << endl;

// Ham xuét gia tri cho cac phan tir mang 2 chiéu gdom ROWS

dong, COLS c6t ra man hinh

void Output(const int a[ [[COLS], int m, int n)

140



for (int i=0; i<m; i++)

for (int j=0; j<n; j++)
cout << setw(4) << a[i][j];

cout << endl;

5.3.Thém 1 phan tir vio mang.
Ham thém gi4 tri x vao cudi mang

void InsertLast(int a[], int &n, int x)

a[n] = x;

n++;

Ham thém gia tri x vao mang tai vi tri c6 chi s6 pos thur tu tuong

quan ban dau cta cac phan tr mang 14 khong quan trong

void Insert(int a[], int &n, int X, int pos)
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a[n] = a[pos];
a[pos] = x;
n++;

b

Ham thém gia tri x vao mang tai vi tri c6 chi s6 pos thur tu tuong

quan ban du cta cc phan tir mang khong thay d6i

void Insert(int a[], int &n, int X, int pos)

for (int i=n; i>pos; i--)

afi] = a[i-1];
a[pos] = x;
n++;

b

5.4.X6a mot phan tir ra khéi mang.

Ham xo04 phan tr tai vi tri ¢6 chi s0 pos ra khoi mang, thr tu mang

la khong quan trong

void Remove(int a[], int &n, int pos)
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a[pos] = a[n];

n--;

Ham x04 phan ttr tai vi tri ¢6 chi s6 pos ra khéi mang, thir ty mang

la quan trong

void Remove(int a[], int &n, int pos)

for (int i=pos; i<n-1; i++)
a[i] = a[i+1];

n--;

5.5.Tim kiém trén mang.

Ham tim kiém gia tri x, trd vé€ chi s6 ctiia phan tir dau tién co tri =

X, néu khong tim thay thi tra vé tri —1 (hoic n).

Ham tim kiém tuyén tinh trén mang chua c6 thir tu

int LinearSearch(const int a[], int n, int X)

for (int 1=0; i<n; 1++)
if (a[i]==x)
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return 1;

return —1;

Ham tim kiém gia tr1 x, trd v€ chi s6 ctiia phan tr dau tién ¢ tri=x,

tra vé tri —1 (hodc n) néu khong tim thdy, mang da c6 thir tu ting dan

Tim kiém tuyén tinh

int LinearSearch(const int a[], int n, int X)

for (int i=0; i<n && a[i]<x; it++)
if (a[i]==x) return i,

return —1;

Tim kiém nhi phan

int BinarySearch(const int a[], int n, int x)

int first=0, last=n-1, mid;
while(first<=last) {

mid = (first + last) / 2;
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if (a[mid]<x)

first=mid + 1; / im x ¢ phan nira sau ciia mang
else if (a[mid]>x) last = mid — 1;
else // ajmid]==

return i;

return —1;

5.6.Sap xép mang.

Dé sip xép mang gdm n phan tir, ta tim cach dat (n-1) phan tir vao
dung vi tri cta no theo tiéu chuan sap xép. O lan xép phan tir thi i, ta
so sanh phan tir ndy véi cac phan tir con lai ciia mang va thue hién doi
ché khi can thiét dé thoa méan tidu chuan sap xép. Cudi cung ta c6 mot

mang da duoc xép thur tuy.
a. Phuwong phap sap xép don gian (simple sort)

Noi dung phwong phap: O budc thir i (i=0, 1, . . ., n-2) ta so sanh
phan tir a[i] v&i cac phan tir a[j] con lai (j=i+1, . . ., n-1) dé xac dinh

phan tir nho nhat, sau d6 d6i chd phan tir nho nhat nay véi afi].

void Swap (int &x, int &y)
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int z = Xx;

X=y;y=12

void SimpleSort(int a[], int n)

inti,j;
for (1=0; i<n-1; i++)
for (j=1; j<n; j++)
if (a[i] > a[j])

swap(a[i],a[j]);

b. Phwong phap sz‘ip xép Iwa chon (selection sort)

void SelectionSort(int a[], int n)

int 1, j, min, tam;

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

tam = a[i];
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min = i;
for (j=i; j<n; j++)

if (a[min] > a[j]) min = j;
a[i] = a[min];

a[min] = tam;

c. Phwong phap siap xép néi bot (bubble sort)

Noi dung phwong phap: O budc thtr i (i=0, 1, . .

luot so sanh ting cdp phan tir a[j], a[j-1], voi (=i+1,

d6i chd 2 phan tir ndy néu a[j-1]>a[j].

void BubbleSort(int a[], int n)

int 1, j;
for (1=0; i<n-1; i++)
for (j=n-1; j>i; j--)
if (afj-1]> a[j])

swap(a[j-1],a[j]);

., n-2) ta lan

...,n-1), sau do
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d. Phwong phap siap xép chén (insertion sort)

Noi dung phwong phdp: Gia st day con (a[0] . . a[i-1]) daduoc
sap. O bude thir i (i=1, . . ., i<n-1), ta xac dinh vi tri thich hop cuta a[i]
dé chén vao diy con da dugc sip thtr tu bang phuwong phap tim kiém

tuan tu tir a[i] tré vé a[0].

void InsertionSort(int a[], int n)

int 1, j, tam;

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

{
tam = a[i];
for (j=i1-1; j>=0; j--) {
if (a[j]<=tam) break;
aj+1] =a[jl;
}
afj+1] = tam;
}
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e. Phwong phap sap xép “1é ting chin giam”

Noi dung phwong phap: Cach tién hanh gibng nhu thuat toan
simple sort, chi khac ¢ tiéu chuén so sanh dé thuc hién viéc hoan doi

tri cua cac phan tu.
6. Cau héi

e N¢&u loi ich cta vi¢c dung mang.

e N=éu cach khai bao va khéi tao gia tri cho bién mang mot
chiéu, bién mang hai chiéu.

e Néu cach truyén tham sé mang cho ham, cach goi ham c6
tham sd mang.

e Trinh bay cac thao tic co ban trén kiéu mang (1 chiéu):

— Nhép/Xuit gia trj cho cic phan tir mang

— Thém phan tir m&i vao méang

— X6a mot phan tir trong mang thoa tiéu chuan P nao do.
— Tim kiém trén mang

— Sip xép mang.
7. Baitap
Ming 1 chiéu

1) Cho truéc n>0. Liét ké tit ca cac sb nguyén té < n dung
phuong phap sang Erathosthene.

2) Cho trudc mang nguyén kich thuéc MAX=100. Cho trudc
tiéu chuan “P” (Vidu: “La sb chan”, “La sb duong”, “La sb
chinh phuong”, La sb nguyén t6”, ...). Xy dung cac ham

sau day va viét chuong trinh ap dung:
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Liét ké tat ca cac phan tir mang thoa tiéu chuan “P”.

DPém s6 lugng cac phan tir mang thoa tiéu chuan “P”.
Tinh tong cac phan tr mang thoa tiéu chuan “P”.

Tinh trung binh t6ng cac phan tir mang thoa tiéu chuan
“p~.

Cho truéc mang nguyén kich thudc MAX=100. Viét
chuong trinh thong ké s 1an xuét hién cac phan tir trong

mang.

3) Cho truéc mang nguyén cé kich thudc gdm MAX=100.

Viét cac ham sau day:

Khéi tao gia tri cho céc phan tir cia mang (nhap tir ban
phim).

Khéi tao gia tri ngdu nhién cho cic phan tir clia méng,
mdi phan ttr ¢6 trj trong doan [a...b], voi 0<a<b.

Khoi tao gia tri ngau nhién cho cac phan tir cia mang,
sao cho mang c6 thir ty ting dan.

Xuét gié tri cia cac phan tir cia mang ra man hinh.

Kiém tra mang c6 tht ty ting ? giam ? hay khong cé thir
tu?

Pao nguoc thir tu cac phan tir trong mang.

Xoay trai/phai cac phan tir trong mang k>0 lan.

Tim kiém gia tri x trong mang.

X6a phan tir dau tién trong mang thoa tiéu chuan “P”.
X6ba tit ca cac phan tir trong mang thoa tiéu chuan “P”.
Sap xép mang theo thr ty “ting dan”.

Sép xép mang theo th ty “I1é ting chin giam”.



— Sap xép theo thir tu ting dan va loai b cac phan tir tring
nhau.

— Pém s6 ddy con ting dan trong mang va xuét cac diy con
ndy ra man hinh, moi day con trén 1 dong.

— Xuét ddy con ting dan c6 s luong phan tir nhiéu nhat.

— Xuat diy con ting dan c6 tong cac phan tir 16n nhat.
Viét chuong trinh 4p dung cac ham da xdy dung o trén.

4) Cho trudc mang nguyén co kich thudéc gom MAX=100.
Viét chuong trinh sip xép mang theo thir ty ting, dong thoi
loai bo cac phan tir tring nhau.

5) Viét chuong trinh tron 2 mang nguyén di co thu tu
ting/giam dan, thanh méang nguyén méi cling co thir tu
tang/giam dan.

6) Viét ham v& biéu do dung, va ham v& biéu dd ngang. Viét

chuong trinh ap dung.

Vi dy, véi mang nguyén int a[5]={4, 7, 10, 6, 3} ta co:

Biéu do ngang Biéu do dung
* ok ok ¥k %

L S T T R N %

* ko ox %k ok ok ok ok ok o3k *

* ok ok sk sk ok k%
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Mang 2 chiéu

1) Viét chuong trinh in ma phuong béc 1é.
2) Viét chuong trinh in mang 2 chiéu kich thuéc MAX*MAX

theo thur tu xoan oc sau:

Viduy, vé1 MAX =4:

11 16 15

4
12 13 14 5
6
7

10 9 8

3) Tuong tu nhu bai trén, viét chuong trinh sip xép mang 2
chiéu theo thtr tr x0dn ¢ voi cac phan tir mang co tri ngau
nhién.

4) Viét chuong trinh xdc dinh cac phan tir “yén ngwa” (néu
c6) cia mang 2 chiéu cho trudc. Phan tir “yén ngya” co gia

tri min dong va max c¢t hodc max dong va min cot.
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CHUONG 6. CON TRO (POINTER)

1. Khai niém

e Con tro (Pointer) 1a kiéu dir lidu dic biét, co gia tri 1a dia chi
vung nhé ciia mot d6i tuong (bién, ham).

e Tuong Ung vi mdi kiéu dir lidu s& c6 mot kiéu bién tro
riéng bigt. VD ta c6 con tro char®, int*, float*, double*, . . .
chira dia chi cua bién char, int, float, double.

e Tuy theo hé may, kich thudc ciia bién tro 1a 2 bytes (hé may
PC) hodc 4 bytes (hé¢ may tinh 16m).

e Bién tré cho phép truy xuat d6i tuong mot cach gian tiép, i.e.
thm chiéu dén 1 d6i tuong khac thong qua dia chi cta no.

e Viéc cap phat dong cho mang dugc thuc hién thong qua con
tro.

e D¢ nam bit kiéu con tro, cdn phan biét ndi dung cia ving

nhé va dia chi ctua no.
2. Khai bso bién con tro
<type> * <tén bién tro>;
trong do:
<type> l1a kiéu dit liéu ctia bién ma con tré dang tro dén,.
<tén bién tro> 13 danh hiéu hop 18.
Nhu vay, <type> * 1a kiéu con tro.
Ciing nhu cac kiéu dir lidu khéc, ta cé thé khai bao dong thoi khai

tao gia tri cho bién tro nhu sau:
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nt X;
int *px = &x; // px chira dia chi cia bién x.
Chuy:
int *px, x, *py, y;
3. Truy xuat bién tro

Sau khi khai bao bién tré, ta cé thé truy xuat n6 thong qua tén bién
nhu mot bién thong thuong. Khi do, ta dugc gid tri (ndi dung) ctia bién
tro 1a dia chi cia mot ving nhé nao d6. Néu mudn truy xuét ndi dung
ctia viing nhd ma bién tro dang tro dén, ta ding toan tir * (goi 1a “khir

tham chiéu” — dereference) dit trude tén bién tré nhu sau:

*<tén bién tro>

Gi4 str c6 cac khai bao sau:
mtx=5,y=7;
int *px, *py;

Ta c6 thé gan tri ctia px, py nhu sau:
px = &X;
py = &y;

Cac bién x, y c6 thé dugc truy xuat gian tiép nhu sau:
*px = 2; // tuong duong vdi cau 1énh gan x = 2;
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*py = 3; // tuong duong vdi cau 1énh gan y = 3;
Chuy:
Can phan biét

*px = *py; //gan tri cia ving nhé ma py dang tré dén cho ving

nhé ma px dang tré dén.
voi

pX = py; //sau 1énh nay px va py cung tré dén cung 1 ving nhd.

Con tré NULL 14 con tré khong chira dia chi cta bat ky ving nhé
nao. Nén khéi tao gia tri NULL hodc dia chi cua vung nhé nao d6 cho
bién tré luc khai bao. Can luu y, viéc truy xuit ving nhé thong qua

con tré NULL 12 13i vé ca phap.
int *py = NULL; // py khong tro dén bat ky ving nhé nao.

Con tré void * 1a con tré da ning, va tuong thich véi moi kiéu dir
liéu ma 1 bién tro tré dén, i.e. ta cO thé gan gia trj cla con trd thudc
mot kiéu bat ky nao d6 cho con tro void *. Khong dugc phép thuc

hién cac phép tinh s6 hoc trén con tro void*.
4. So hoc con tré

Ngoai phép gan trij cua 1 bién tro cho bién tro khac cung kiéu véi

no, ta cé thé thuc hién cac phép todn s6 hoc sau trén bién tro:
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Phép cong con tré ptr voi mot s6 nguyén N sé& cho két qua dia

chi ving nh¢ céch con tré ptr N vi tri nhu sau: (v€ hinh)

Phép trir 2 bién tré cung kiéu ptrl va ptr2 s& cho két qua khoang

cach (sb phan tir) gitta 2 bién tro trén nhu sau: (v& hinh)

Phép so sanh 2 con tré cung kiéu véi nhau duoc thuc hién dua
trén vi tri ving nhd tuong tng véi 2 bién tré (va két qua tra vé 1a tri 0

hoac 1).
5. Lién hé giira con tré va mang

Do tén bién mang la 1 gia tri hang dia chi cua phan tir dau tién ctia
mang, nén ta c6 thé gan gia tri dia chi nay cho con tré co6 kiéu nén

cung kiéu véi kiéu co sé cta bién mang.
Gia str co cac khai bdo sau:
int a[5];
int *pa=a;

Khi d0, ta co6 thé truy xuét cac phan tir mang va dia chi cta ching

nhu sau:

a[0] < *(at0) < *(pat0) < pa[0] &a[0] & at0 < pat) <

&pal0]

a[1] < *(atl) < *(patl) < pa[l] &a[l] & atl < patl <
&pa[l1]

a[2] © *(at2) < *(pat2) ©pa[2]  &a[2] © at2 < pat2 <

&pal2]
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a[3] © *(a+t3) < *(pat3) < pa[3]  &a[3] < at3 © patl <

&pa[3]

a[4] © *(atd) < *(patd) < pa[d]  &a[d] © atd < patd <

&pa[4]
6. Con tré da cip

Ban than bién tré cling co6 dia chi, do d6 ta co6 thé chira dia chi cta
no trong 1 bién trdé khac. Ta goi bién trd nay la con tro trdé dén con tro,
hay con tr6 2 cap. SO lugng dau “*’ xac dinh cap cta 1 bién tro. Ta cod

con tré 2 cép, con tro 3 cép, . . .

Con tro 2 cap c6 lién quan mat thiét voi mang 2 chiéu.
Gi4 st co cac khai bao sau:

int a[2][3];

int **ppa = new int*[2];

ppa[0] = a[0];

ppa[1] =a[l1];
Khi d6, ta ¢ thé truy xuat cac phan tr mang nhu sau:
a[0][0] < *(*(a+0)+0) < *(*(ppat+0)+0) < ppa[0][0]
a[0][1] & *(*(at0)+1) & *(*(ppat0)+1) < ppa[0][1]
a[0][2] & *(*(a+0)+2) < *(*(ppat0)+2) < ppa[0][2]

a[1][0] & *(*(at1)+0) < *(*(ppa+1)+0) < ppa[1][0]
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a[1][1] < *(*(at1)+1) & *(*(ppat+1)t1) < ppa[1][1]
a[1][2] & *(*(at+1)+2) & *(*(ppa+1)+2) < ppa[1][2]
Dé truy xuét dia chi cac phan tir mang:

&a[0][0] < &(a+0) < &(ppa+0)

&a[0][1] < &(a+0) < &(ppa+1)

&a[0][2] < &(a+0) < &(ppa+2)

&a[1][0] < &(a+1) < &(ppa+0)

&a[1][1]  &(a+1) < &(ppa+1)

&a[1][2] < &(a+1) < &(ppa+2)

7. Truyén tham sd con tré cho ham

Trong phan khai bao va dinh nghia ham, ta khai bao kiéu dit liéu

con tro la <type> *.

Con trong 101 goi ham, ta phai cung cap biéu thirc ¢o tri 1a dia chi

cua vung nh¢ cung kiéu véi ki€u cua tham s6 bién tré tuong ing.
Vi du: ham Swap( int*, int* ); // ¢6 2 tham s6 1a bién tré
8. Mang cac con tro

Kiéu phan tir cua bién mang c6 thé 1a ki€u con tré Khi do ta sé co
mot mang cac con trd, va ta cd thé xem céac bién cé dia chi chura trong
cac phan tor mang con tré la mot mang, nhung c6 vung nhd khong

lién tyc. (V&€ hinh)
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9. Tw khoa const voi con tro

Ta di biét mot cong dung cua tir khoa const trong viéc dinh nghia
mot bién hang. Khi ta khai bao const int MAX = . . .; thi TBD s& cap
phat ving nhé cho hing MAX (¢ day 1a 2 bytes) va khong cho phép
USER thay dbi gié tri cia MAX trong chuong trinh.

Tuong tu, cac khai bao sau:
// px va *px c6 thé thay doi gia tri.

<datatype>* px;

// px 13 con tro tré dén ving nhé co gia tri khong doi, i.e. px c6 thé

thay doi, *px thi khong duoc phép thay doi.

const <datatype>* px;

// px 1a con tro hang, i.e. *px c6 thé thay doi, px thi khong dugc
phép thay d6i.

<datatype>* const px;

// px 14 con tro hang tré dén ving nhé co gia tri khong doi.

const <datatype>* const px;
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10. Cap phat dong

Cép phat dong 1a cap phat ving nhé lic thyc hién chuong trinh.

Con cap phat ving nhé luc bién dich duoc goi 1a cap phat tinh.

Ving nhé cua cac ddi tugng (bién) cip phat dong s& duoc dit tai
HEAP. Viéc cép phat dong duoc thuc hién nhd vao cdc ham cép phat

bd nhé sau:

Trong C, dung cac ham malloc( . . . ), calloc( . . .), realloc(...),.

.. duoc khai bdo trong <alloc.h>, <stdlib.h>

// size t 1a kiéu dir liéu dinh nghia trong <stdlib.h> va tuong

duong v&1 mot unsigned int.
void* malloc(size t size);
void* calloc(size t nitems, size t size);
void* realloc(void * ptr, size t size);
Trong C++, dung toan tr new :

// xin cdp phat ving nhd trén HEAP c6 kich thude =
sizeof(<type>)

<bién> = new <type>;

// xin cap phat ving nhé trén HEAP kich thudc =

sizeof(<type>)*n

<bién> = new <type>[n];
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Khi khong con str dung cac ving nhd di cap phat dong, ta phai thu
hdi chiing, dé co6 thé st dung vao viéc khac. Néu khong 1am nhu vay
thi by nhd s€ nhanh chong can kiét. Viéc thu hoi cac vung nhd da cép

phat dong dugc thuc hién nho vao ham sau:

Trong C, dung ham free(ptr) , v6i ptr 1a bién tro chi dén ving nhé
dd duoc cap phat dong bang cac ham malloc(...), calloc(...),

realloc(...)

Trong C++, dung toan tur delete:

delete <bién>;

delete [] <bién>;
// Chuong trinh cap phat dong mang mot chiéu
#include <iostream.h>
#include <iomanip.h>
#include <stdlib.h>
#include <alloc.h>
void randomlInit( int* a, int n );
void output( const int* a, int n );
void main() {

nt* a;

nt n;
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cout << ”Cho biét s6 phén tar ? : “; cin >> n;
/I a = (int* ) calloc( n, sizeof( int ) );
a=newint[n];
randomlInit( a, n );
output( a, n);
/l free(a);

delete [] a;

void randomlInit( int* a, intn ) {
for (inti=0;1<n;1++)

a[ 1] =rand()% 100;

void output( const int* a, intn ) {
for (inti=0;1<n;it++)
cout << setw(4)<<a[1];

cout << endl;
// Chuong trinh cip phat dong mang 2 chiéu

#include <iostream.h>
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#include <iomanip.h>
#include <stdlib.h>
#include <alloc.h>
void randomlInit( int** a, int m, int n );
void output( const int** a, int m, int n );
void main() {
nt** a;
int m, n;
cout << ”Cho biét s6 dong ? : ¢; cin >>m;
cout << ”Cho biét s6 cot ? : ; cin >> n;
a=new int [ m ];
for (inti=0;1<m;i++)
a[1]=newint[n ];
randomlInit( a, m, n );
output(a, m, n);
for (1=0;1<m;i++)
delete []a[1];

delete [] a;
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void randomlInit( int** a, int m, intn )

for (int1=0;1<m;i++)
for (intj=0;j<n;j++)

a[1][j]=rand()% 100;

void output( const int** a, int m, int n )

for (int1=0;1<m;i1++)

for (intj=0;j<n;j++)
cout <<setw(4)<<a[i][j];

cout << endl;

11. Con tro ham

Trong NNLT “C/C++”, tén ham la dia chi vung nhé cua chi thi

dau tién ctia ham va do do ta co6 thé gan gia tri dia chi nay cho 1 bién
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tro co6 kiéu nén cung ki€u véi kiéu gia tri trd vé ciia ham. Ta goi con
tro nay la con tro ham. Ta co6 thé goi thuc hién mot cach gian ti€p mdt
ham nao do6 thong qua con tro ham. Mat khac, mdt ham nao do cé thé

duoc dung lam tham s6 cho mét ham khac nhd vao con tro ham.

Con tro ham duoc khai bao nhu sau:

<type> (* <tén con tré6 ham>) ([Danh sach cac tham sd]);
Gia str c6 cac khai bdo sau:

int a, b;

void swap( int* px, int* py );

void (* pf) (int *, int* );

Khi d6 ta c6 thé goi thuc hién ham swap mot cac gian tiép nhu

sau:
pf = swap;
pf( &a, &b );

12. Con tré va chudi ki tu

Chudi ( string ) 1a mot ddy céac ki tu lién tiép trong bo nhd duoc
két thiic bang ki tw NUL (\0°). Nhu vy dé st dung bién chudi chira
MAX ki tu, ta khai bao nhu sau: char sfMAX+1];

Ta cling c6 thé khai b4o bién chudi nhu sau:
char* s;
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Co thé khdi tao bién chudi nhu sau:
char s[ ] = “Hello C++7;

C6 thé nhap/xuat chudi ki ty bang 1énh cin ( dung kém voi >> ) va
cout ( dung kém vé1 <<). Tuy nhién can luu ¥, Iénh cin >>s; chi cho

phép nhap vao chudi ki tu khong c6 khoang trang.
Ham nhép chudi cua déi tuong cin:
// doc céc ki tu tu cin vao s, ké ca ki tu khoang tréng.
getline( char* s, int size, char delim="\n" );
read( char* s, int size ); // cin.read( s, 5 );

// cho phép doc timg ki tur tir cin vao trong ch va tra vé tri 1. Him

tra vé tri 0 néu gdp ki tu “\n’.
get( char ch);
Ham xuat chudi cua ddi tuong cout:

put( char ); // cout.put( ch ).put( ch);

write( const char™® s, int size ); // cout.write( s, 1 ).write( s+1, 2

);

Mot s6 ham thong dung khai béo trong <string.h> cho phép thao

tac, xit 1y chudi ti tu:

size t strlen( const char* s );
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int strcmp( const char* s, const char* s2 );
int strcmpi( const char® s1, const char* s2 );
char* strcpy( char* dest, const char* src );

char* strcat( char* dest, const char* src );

13. Ung dung con tré

e Sdp x&p mang cac con tro
e Danh sach lién két

e Cép phat mang dong
14. So lwge vé kiéu tham chiéu (Reference) - Chi c6 trong C++.

NNLT C++ cung cdp kha nang tham chiéu dén dia chi ving nhd
ctia bién da ton tai truéc d6. Vé ban chat, tham chiéu 1a bi danh cua

mot d6i tuong (bién) xac dinh trong chuong trinh.

Sau khi khai bdo 1 bién, ta co thé khai bao bién tham chiéu dén

bién d6 nhu sau:
int X;
int &rx = x; // rx 1a bi€n tham chi€u dén bién x.

Sau cau lénh trén, ta c6 thé xem rx 1a tén goi khac (bi danh) cua

bién x.
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Chu v, bién kiéu tham chiéu phai tham chiéu dén mot bién da ton
tai, i.e. bién da khai bao truéc. Khong thé c6 khai bao bién tham chiéu

nhu sau:
int &rx; // sa1 !! rx la bi danh cua bién nao ???

Ta thudong dung kiéu tham chiéu trong viéc truyén tham sd cho
ham. Cac tham s6 thyc twong tmg (theo vi tri) ¢ thé bi thay d6i gia tri

ngay bén trong ham.
Vi du: ham swap(int &, int &);

Héng tham chiéu khac c6 thé tham chiéu dén mét bién hay mot

héng truc kién nao d6. Vi du, ta co cac khai bao sau:
mtx=5y=7;
const int &rx = 123; // ok
const int &ry =y;

ry++; // sai

Tuy nhién hang tham chiéu khic voi bién tham chiéu & cho: ta
khong thé dung hing tham chiéu dé lam thay doi ving nhé ma né

tham chiéu dén.
15. Bai tap
1) Gid st c6 céac khai bao sau:

int il=11,
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i2=22;
double dl1 =345,

d2 =6.78;

— Viét cac khai bao sao cho bién pl va p2 c6 gia tri ctia nd
la dia chi trong bd nhé, noi ma mot gia tri double co thé
chtra.

— Viét cau 1énh dé gan dia chi cua d1 cho pl, hodc giai
thich tai sao diéu nay khong thé thuc hién.

— Viét cau 1énh dé gan dia chi cua i2 cho p2, hodc giai thich
tai sao diéu nay khong thé thuc hién.

— Viét cac khai bao dé khai tao bién ptrl va ptr2 tro dén il
va 12 tuong Ung.

— Viét cau 1énh dé p1 va p2 tro dén ciing mot dia chi.

— Viét cau lénh dé chép gia tri dugc chira tai dia chi ma
ptr2 tré dén vao dia chi ma ptrl tro dén.

— Viét cac cau 1énh sir dung pl va p2 dé hoan d6i gia tri cua

d1 va d2.

2) Viét chuwong trinh C++ thuc hién timg budc cic yéu cau

sau:
— Khai bao bién con trd kiéu char co tén la charPtr.

3) Cap phat mot ving nhé nic danh va cho charPtr tro dén do.
4) Nhap mdt ky tu va chira n6 vao vung nhé nac danh.

5) Hién thi ndi dung trong ving nhé nic danh.

6) Néu nodi dung cua ving nhé nic danh 13 ky tu hoa thi

chuyén thanh ky tu thudng va hién thi két qua ra man hinh.
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7) Viét chuong trinh C++ thuc hién ting budc cic yéu cau

Sau:

— Khai bao bién con tré kiéu double cé tén 1a doublePtr.

— Cap phat ving nhé nic danh cho mot mang c6 n (nhap tir
ban phim) phan tir kiéu double va chira dia chi ctia né vao
doublePtr.

— Nhép gia tri cho tat ca cac phan tir trong mang.

— Tinh va hién thi trung binh cdng cac gia tri trong mang.

— Giai phong ving nhé da cap phat cho mang.

— Hién thi dia chi va gia tri cia 3 phan tir dau tién trong

mang c¢d vung nhé vira dugc gidi phong.

8) Viét chuong trinh khoi tao mot con tré tré dén mang
unsigned int c6 20 phan ttr. Sau d6 gan gia tri cho cac phan
tir trong mang 1 nhitng s6 chin bat dau tir 2, hién thi cac
gia trj ndy ra man hinh theo nhiéu cach khac nhau (néu cé
thé) thanh 4 dong, mdi dong c6 5 phan tu.

9) Viét chuong trinh ¢6 tén 1a binary dé khi thuc hién tai dau
nhic 1énh

10) C:\>binary DecimalValue.!

11) chuong trinh s& tinh va hién thi gi4 trj nhi phan tmg véi gia
tr1 thap phan da nhap. Trong do, DecimalValue 1a gié tri
thap phan 2 byte (—32768 dén 32767).

12) Gia tri trung binh cua mot ddy co6 n s6 1a mot sb thuc va
dugc dinh nghia 1a gid tri ma n6 ¢é n/2 gia tri 16n hon no,
va n/2 gia tri nho hon né. Viét chuong trinh co tén 1a
median d€ khi thyc hién tai ddu nhac 1énh

13) C:\>median FileName.l



14) chuong trinh s& tinh va hién thi gia tri trung binh cta cac
gia trj trong tap tin FileName, nhung néu g 1énh

15) C:\>median

16) chuong trinh s& tinh va hién thi gia tri trung binh ctia n (2 <
n < 10) gié tri dugc nhap tir ban phim.

17) Viét chuong trinh dé thuc hién sao chép tap tin Filel thanh
tap tin File2:

18) C:\>copy Filel File2

19) Viét chuong trinh dé khi thuc hién 1énh

20) C:\>page File

21) thi nd1 dung tap tin dugc chi dinh s€ hién thi 1én man hinh
theo timg trang (23 dong), ngudi sit dung c6 thé an phim
bét ky dé xem trang ké tiép.

22) Viét chwong trinh xir Iy chudi ki tu bao gdm céc chiic ning
sau: (Cha y: dung con tro dé cai dit va khong duge dung

ham thu vién)

— Tinh chiéu dai ctia chudi nhap.

— Sao chép 2 chudi véi nhau.

— So sanh 2 chudi véi nhau.

— Tim moét ki tu trong chudi nhap.

— Tim chudi con trong chudi nhap.

— Thém chudi con vao trong chudi nhap tai vi tri k.

— Xoa chudi con trong chudi nhap.

— Loai bo cac khoang trang thira (ki tw Space, Tab) trong
chudi nhap.

— Chuan héa chudi nhap.

— DPdo ngugc chudi nhap.
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— Kiém tra 2 chudi nhap c6 gdm cung céc ki tir hay khong ?
— Kiém tra chudi nhép c6 d6i xtmg hay khong ?

— Kiém tra chudi nhap c¢6 tudn hoan hay khong ?

— Pém tan sb xuét hién cua céac ki tu trong chudi nhép.

— Pém s tir trong chudi nhap.

— DPém sb ki tu, s tir va sé dong trong chudi nhap.

— Chuyén tir cudi cung thanh tir du tién trong chudi nhap.

23) Viét chuong trinh khai bao chudi co tén 14 last_first c6 noi
dung 1a “Smith, Bill”, sau d6 tach tén va ho cua chudi nay
roi két hop ching lai dé thanh “Bill Smith” va gan cho
chudi first_last. Hién thi hai chudi ra man hinh.

24) Binh nghia mot ham c6 ba tham s6, mdi tham s6 1a mot
chudi ky tu gém: tén, tén 16t, va ho. Ham nay tra vé mot
chudi chira ba tham sb trén theo thi tu ho, tén, va ky tu dau
clia tén 16t. Vi du, néu ba tham s 1an luot c6 ndi dung 1a
“John”, “Quincy”, va “Doe” thi ham tra vé chudi “Doe,
John Q.”. Viét chuong trinh ap dung.

25) Tuong tu nhu cau 2, nhung dinh nghia ham chi c6 mot
tham s6. Vi dy, néu tham s6 c¢6 ndi dung 13 “John Quincy
Doe” thi ham tra vé chudi “Doe, John Q.”.

26) Pinh nghia mdt ham nhan vao sb thir ty cia mot thang va
tra vé tén cua thang d6. Viét chuong trinh ap dung.

27) Pinh nghia mot ham nhan vao tén ciia mot thang va tra vé
sO th ty cua thang d6. Viét chuong trinh 4p dung.

28) Pinh nghia hai ham: ham thr nhat chuyén chudi ky tu bat
ky thanh chudi ky tu thuong, ham tht hai chuyén thanh
chudi ky tu hoa. Viét chuong trinh 4p dung.



29) Viét chwong trinh c¢6 dinh nghia mot ham véi tén la
replace all, biéu thirc  replace all(str, substring,
newSubstring) tra vé mot chudi ma tit ca nhitng xuat hién
clia substring trong str duoc thay thé bang newSubstring.

30) Mot chudi duge goi 1a d6i xtimg (palindrome) néu né khong
thay ddi khi thr tu cta céc ky tu dugc ddo nguogc. Vi du:
madam, 463364, ABLE WAS I ERE I SAW ELBA 1a cac
chudi dbi xung. Viét ham nhan vao mot chudi va cho biét
chudi nay c6 ddi xing khong. Viét chuong trinh 4p dung.

31) Viét chuong trinh c6 dinh nghia mot ham nhan vao hai
chudi va cho biét chudi thir nhat c6 phai 1a mot hoan vi cua
cic ky tu trong chudi thr hai hay khong. Vi du chudi
“dear* 1a mot hoan vi ctia chudi “read* hay “dare”.

32) Khong st dung cac ham thu vién xir Iy chudi ciia C++. Gia
str chiéu dai chudi khong 16n hon 80 ky tu va chudi duoc
nhap tir ban phim. Hay viét chuong trinh c6 dinh nghia céc

ham cho moi yéu cau sau:

— Sao chép chudi sl sang chudi s2. Hién thi hai chudi 1én
man hinh.

— LAy n (gia tri nhap) ky tu dau tién ctia chudi ngudn, hién
thi chudi ngudn va chudi két qua ra man hinh.

— LAy n (gia tri nhap) ky tu cudi cung cta chudi ngudn,
hién thi chudi nguén va chudi két qua ra man hinh.

— Chén mét chudi vao chudi khac tai vi tri dugc chi dinh
(néu vi tri chi dinh khong hop 1€ thi chuong trinh s€
khong thuc hién thao tac nay). Hién thi chudi két qua ra

man hinh.
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— Xo4 mét sb ky tu trong mot chudi tai vi tri bat dau va sb
ky tu can xo4 duoc chi dinh (can kiém tra tinh hop 1é cta

hai tham s6 nay). Hién thi chu6i con lai ra man hinh.

33) Viét chuong trinh doc vao mot chudi téi da 80 ky tu va

dinh nghia cac ham thyc hi¢n céc yéu cau sau:

— Hién thi sb 1an ma ky tu d6 xuét hién trong chudi. Cac ky
tu duoc sép theo thtr tu alphabet. Vi du nhdp Le Van B,
thi hién thi ky tu 'a' c6 mot lan, 'b' ¢6 mot lan, 'c¢' khong
co, ...

— Hién thi s6 1an ma cac tir mot ky tu, hai ky tu, ba ky tu, ...
xudt hién trong chudi. Gia sir chiéu dai toi da cua mot tur

1a 10 ky tu.



CHUONG 7. KIEU STRUCT

1. Khai niém

Khac véi kiéu mang, struct 1a kiéu dit li€u c6 cau truc bao gom

nhiéu thanh phan c6 thé thudc nhiéu kiéu dir liéu khac nhau.

Kiéu struct cho phép luu trit thong tin vé mét dbi tuong véi dy du
cac thudc tinh cua n6 trong mat bién. Mdi thudc tinh 13 mot bién thanh
phan. Kiéu dir liéu cta cac bién nay cé thé 1a kiéu co s hay kiéu

mang, thdm chi mot kiéu struct khéc.
2. Khai bdo va truy xuit bién struct trong ‘C’

Cach 1:

struct <tén cau truc>{

<kiéu> <tén bién thanh phan>;

£
struct <tén cau truc> <danh sach bién cau truc>;

Cach 2:

struct <tén cau truc>{

<kiéu> <tén bién thanh phan>;
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} <danh sach bién kiéu struct>;
Cach 3:

struct {

<kiéu> <tén bién thanh phan>;

} <danh sach bién kiéu struct>;

M3i khai bao struct 12 sy mo ta mét kiéu dix liéu méi, va chi 1a su
mo ta cu tric khung chung cho moi bién thé hién cua nd. Mdi bién
kiéu struct sau khi di khai bao déu bao gdm bén trong nd cac thanh
phan thudc tinh duge mo ta trong phan khai béo kiéu struct. Cac thanh
phﬁn thudc tinh ctia mdi bién thé hién c6 thé duoc truy xuét nhd vao

toan tir dau cham ‘.’ nhu sau:
<tén bién struct>.<té€n bién thanh phan>

Dau chdm “.” duoc goi 1a toan tir truy nhap thanh phan ciu trac.
Néu ban than thanh phan cau triic ciing lai 1a mot kiéu struct khac thi
van ap dung todn tir ndy dé xac dinh thanh phan sau hon trong céc cau

tric thanh phan.

<tén bién struct>.<tén bién struct thanh phan>.<tén bién tp>
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3. Lénh typedef

Cho phép dat tén moi cho mdt kiéu dit liéu d3 khai bao va dinh

nghia trudc:
typedef <tén kiéu di c6> <tén méi>;

Vi du:
typedef unsigned char byte;

Sau cau 1é€nh nay, byte 1a tén goi khac cua kiéu unsigned char.

Khi do, 2 khai bao sau day la tuong duong nhau:
byte c;

va
unsigned char c;

Lénh typedef thuong dugc sir dung dé dinh nghia cac kiéu dir liéu

phtrc hop thanh mét tén duy nhét. Vi du: 1énh
typedef int * PTR _INT;

dinh nghia kiéu dit liéu con tré nguyén. Sau nay khi can khai bao

mot con tré nguyén, ta chi can viét:

PTR _INT px; // tuong duong véi khai bao int * px;

177



Ta c6 thé don gidn cach viét khai bao bi€n cau tric bang cach st

dung 1€nh typedef nhu sau:

typedef struct{

<kiéu> <tén bién thanh phan>;

} <tén mo1>;
Vi du: ta dinh nghia phan s6 nhu 14 kiéu cau trac
typedef struct{

int tuso, mauso;

\PHANSO;

Sau do, ta dinh nghia cac bién kiéu PHANSO
PHANSO psl, ps2;
4. Kiéu enum

e Cho phép dung danh hiéu dé dat tén cac gia tri nguyén mot
cach goi nhé. Cac tri nguyén trong enum duoc bat dau tir tri
0, trir khi xac dinh rd tri khac. Cac tri nguyén ké tiép c6 gia

tri bang tri nguyén trudc d6 cong thém mot.

Khai bao
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enum <tén ki€u enum>{Danh sach cac tri nguyén};

Vi du:

enum Weekdays{Sunday, Monday, Tuesday, Wedneday,
Thirsday, Friday, Satyurday};

Khi d6: Sunday co6 tr1 = 0, Monday c6 tri = 1, Tuesday co tri = 2,

5. Mang cac struct

const MAX = 20;
const MONHOC = 3;
typedef struct{

intd, m, y;
INGAYSINH;
typedef struct{

char * ho;

char * ten;
NGAYSINH ngsinh;
float diem[MONHOCT;
...

' SINHVIEN;
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SINHVIEN sv[MAX];
6. Con tro tré dén bién kiéu struct

typedef struct{

<kiéu> <tén bi€n thanh phan>;

} <tén mo1>;
<tén mo1> * <tén bi€n tré>;
Vi du:

typedef struct{
int tuso, mauso;
}PHANSO;

PHANSO *pps;

Ta truy xuat cac bién thanh phan cta pps nhu sau:

(*pps).tuso

(*pps).mauso

hay
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pps->tuso

pps->mauso

7. Truyén tham s kiéu struct cho ham

Truyén bang tham tri: chuong trinh s& chdm di do phai tén thoi
gian sao chép gia tri cua bién cau tric dung 1am tham s thuc cho

tham sd hinh thuec.

Truyén bang tham bién hay tham tro: du kich thudc cua bién cau
tric ¢6 16n thi dia chi ctia bién van chi 1a kich thudc cua dia chi ving

nho.
8. Kiéu union

Mot bién kiéu union cling bao gdm nhiéu thanh phan giéng nhu
mot bién ciu triuc, nhung khac nhau & chd: cac truong thude tinh trong
bién céu trac duoc cap phat cac ving nhé khac nhau, con cac trudng
ctia bién union dugc cip phat chung ving nhd. D6 dai cta bién union

bang do dai cua thanh phan dai nhit trong bién.
Khai bao bién union giéng nhu khai bao bién struct

Vi du:

typedef union

unsigned int n;

unsigned char ch[2];
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}VAL;

VAL x;

x.n=0x1B1A;

khi do:

ch[0] = 1A vach[1]=1B

9. Bai tap
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2)

3)

4)

S)

6)

7)

Cho trudc mot thoi diém gio, phut, gidy. Viét chuong trinh
tinh thoi diém 1 gidy sau, 1 gidy trudc.

Viét chuong trinh tinh khoang cach (s6 gidy) gitra 2 thoi
diém cho trudc.

Cho trudc mot bd ngay, thang, nam. Viét chuong trinh tinh
ngay hom sau, ngay hom trudce.

Viét chuong trinh tinh khoang cach (sé ngay) gitta 2 bo
ngay, thang, nam cho trudce.

Viét chuong trinh thuc hién cac phép tinh (+, -, *, /) trén
phan sd.

Viét chuwong trinh thuc hién cac phép tinh (+, -, *, /) trén sd
phtrc.

Viét chuong trinh thuc hién phép cong, va phép nhan 2 ma

tran.



CHUONG 8. File

1. Giéi thiéu chung

File 12 co ché cho phép luu trit dir liéu mot cach lau dai, véi sb

luong 10n (vé mit 1y thuyét 1a khong han ché).

C++ xem File chi don thuan 1a mot day céc byte. File dugc danh
dau két thac bang ki hiéu dic biét (CTRL+Z cho DOS va CTRL+D
cho UNIX, .. ))

Pé c6 thé lam viéc voi File dia, trudc hét ta phai lién két file véi
dong (stream) nhap/xuit bang cach tao ra déi tuong File thudc 19p:
fstream (dung cho viéc Vao/Ra File), ofstream(dung cho Ghi ra File),
ifstream (dung cho DPoc File). Cac 16p nay dugc khai bao trong tap tin

tiéu dé <fstream.h>.

Co 2 loai Vao/Ra file dia co ban trong C++: Vao/Ra file dinh
dang (formatted file I/O), va Vao/Ra file nhi phan (binary file I/O)

Quy trinh thao tac file: mé file — kiém tra — xir 1y file — dong file

2. Thao tac trén kiéu file

2.1.Mé File ( lién két kénh nhap/xuit véi file dia )
Dung ham thiét 1ap: <fstream> filevar( <filename> );
Hoic dung ham thanh phan open cta d6i twong ludng nhip/xuat:
<fstream> filevar;
filevar.open( <filename>, <i/o mode> );

Céac ché do mo file:
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Ché d¢ M6 ta

10s::in Mé dé doc ( mic dinh cho
ifstream )

10s::out Mé dé ghi ( mdc dinh cho
ofstream )

10s::ate Bit dau doc/ghi ¢ cubi file

10s::app Bit dau ghi & cudi file

10s::trunc Cit bo file (TRUNCate)

10s::nocreate Lbi néu file khong ton tai

10s::noreplace Li khi m& dé ghi ra néu file da
ton tai, trir khi ate hodc app
duoc thiét 1ap

10s::binary Mo file trong ché d6 nhi phan (
mac dinh la van ban)

2.2.Xir ly File

Trudc khi doc/ghi file, can kiém tra file dd dugc mo thanh cong

hay khong: if (!file) ... else ...

Trong qua trinh 1am viéc véi file, can dung ham kiém tra két thuc

tap tin trong vong 1ap: while(!file.eof()) ...

Viao/Ra ki tw: ham get() va put() lam cic ham thanh phan cua

ofstream va ifstream cho phép doc ki tu tur file, va ghi ki tu ra file.

Vao/Ra file nhi phan: ham read() va write() cho phép thuc hién

viéc doc/ghi mét sb luong 16n cac byte dir liéu tir bo dém sang file.

Cac tham s6 cho ham read() va write() 1a dja chi ctia bo dém dit liéu

va kich thudc ciia ching. Dia chi phai ép thanh kiéu char va kich

thuéc duge tinh bang byte.
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Vao/Ra ddi twong (objects 1/0): dung ché d6 m¢ file nhi phén, va

cac ham read(), write().

Con tro file: mdi dbi tuong file két hop véi néd 2 gia tri nguyén
goi la get pointer ( con tré doc ) va put pointer ( con tré ghi ). Hai gia
tri nay cho biét vi tri doc va vi tri ghi hién tai cta con tr6 trong qua
trinh lam viéc véi file. Dé diéu khién con tro file phuc vu cho viéc
doc/ghi file tai vi tri tuy ¥, ta ding ham seekg(), seekp() (dé di chuyén
con tro file dén vi tri mong mudn), tellg(), tellp() (dé doc vi tri hién
hanh cua con tro file). Him seekg() va tellg() cho phép thiét 1ap va
kiém tra con tro doc, con cac ham seekp() va tellp() thuc hién tuong tu
461 vé6i con tro ghi. Ham seekg() va seekp() c6 2 tham s6: tham sd thir
1 biéu dién d6 léch (offset), tinh tir vi tri cu thé xac dinh boi tham sb

thir 2 (ios::beg, 10s::cur, 10s:end)
2.3.Dong File
Dung ham close() ctia d6i tuong file.
2.4.Vi du Vao/Ra File dinh dang
Ham ghi file s6 nguyén
void WritelntFile() {
ofstream outf( “test.dat”, 10s::out );
if (! outf) {

cerr << “Cannot open file test.dat . . .\n”;

exit( 1);
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for (int1=0;1<100; 1++)
outf <<i1+1<<°¢

outf.close();

Ham doc file s6 nguyén
void ReadIntFile() {
ifstream inf( “test.dat”, i0s::in );

if (!inf) {

cerr << “Cannot open file test.dat . .

exit( 1);

nt i;
while (! inf.eof() ) {
inf >> 1;

cout << setw( 4 ) <<i;

inf.close();

A\n

99,



Ham doc/ghi file sé nguyén

void IntFile() {
fstream file;
file.open( “test.dat”, ios::out | 10s::1n );
if (! file ) {

cerr << “Cannot open file test.dat . . \n”;

exit( 1);

for (inti=0;1<100; i++)

outf <<i+1<<*¥
file.seekg( 0, 10s::beg ); // ve dau file
while (! file.eof() ) {

inf>>1;

cout << setw( 4 ) <<1i;

file.close();
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2.5.Vidu Vao/Ra ki tw

Ham ghi ki tw ra file

void ReadCharFile() {
ofstream outf( “test.txt”, 10s::out );

if (! outf) {

cerr << “Cannot open file test.txt ..

exit( 1);

char str[] = “KHOA TIN HOC”;
inti1=0;
while (s[1]) {

outf.put(s[1]); //outf <<s[ 1]

i++;

b

outf.close();

Ham doc ki tw twr file

void ReadCharFile() {
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ifstream inf( “test.txt”, i0s::in );

if (1inf) {

cerr << “Cannot open file test.txt . .

exit( 1);

char ch;
while (! inf.eof() ) {
inf.get( ch);

cout << ch;

inf.close();

2.6.Vi du Vao/Ra File nhi phan

#include <iostream.h>

#include <fstream.h>

const int MAX = 100;

void main() {

int buffer] MAX 1= {0 };

\n

’.
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for (int1=0;1<MAX; 1++)
buffer[ 1] =1;
ofstream outf( “test.dat”, i0s::binary );

if (! outf) {

cout << “Cannot open file test.dat . . .\n”;

exit( 1);

outf.write( ( char* ) buffer, MAX * sizeof( int ) );
for (1=0;1<MAX; it++)

buffer[ 1 ] = 0;
ifstream inf( “test.dat”, i0s::binary );

if (!inf) {

cout << “Cannot open file test.dat . . .\n”;

exit( 1);

inf.read( ( char* ) buffer, MAX * sizeof( int ) );
for (1=0;1<MAX; 1++)

if (buffer[i]=1) {
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cout << “Du lieu dung . . .\n”;

’,

cerr << “Du lieu khong dung . . .\n”;

return;

.

3. Baitap

1))

2)

3)

4)

S)

Viét chuong trinh ndi hai tap tin van ban, tap tin thr hai
duoc ndi vao cudi tap tin tha nhat. Hién thi noi dung cua
tap tin sau khi ndi ra man hinh. Tén hai tap tin duoc nhap
tor ban phim.

Viét chuong trinh doc mdt tap tin van ban, tén tap tin dugc
nhép tr ban phim. Sau d6 dém s tir trong tap tin va hién
thi ra man hinh.

Viét chuong trinh doc mdt tap tin van ban, dém sb 1an xuat
hién ctia mot chudi (néu c6) trong tap tin va hién thi ra man
hinh. Tén tap tin va chudi cAn tim dwgc nhap tir ban phim.
Viét chuwong trinh sao chép mot tap tin vin ban thanh mot
tap tin vin ban khac va mdi dong trong tap tin dich phai
duge danh sd tho tu phia bén trai. Tén hai tap tin duogc
nhap tir ban phim.

Viét chuong trinh doc mot tap tin van ban c6 tén dugc nhap
tir ban phim, dém sb ky tu trén mdi dong. Chuong trinh
phai hién thi sb dong, chiéu dai ctia dong ngin nhat, dai

nhat, va gia tri trung binh cta cac ky tu trén mdi dong.
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6)

7)

8)

9)

Viét chuong trinh chuan hoa mot tdp tin van ban thanh tap
tin khéc, t€n hai tap tin duoc nhdp tor ban phim. Chuong
trinh s& bo nhitng dong trong va khoang trang du thira voi
qui wdc nhu sau: Chi giit lai mot khoang trang sau dau
phay hay ddu chdm va c6 5 khoang tring cho mdi dau
dong. Gia su tip tin chi chira cac ky tu chir cai, khoang
trang, diu phay, va dau cham.

Viét chuong trinh doc tap tin van ban, dém sb ky tu khac
trang, s6 dong khac tréng, sb tir, va sd cau. Sau dé tinh
trung binh s6 ky tu trén mdi tir va sd tir trén mdi cau. Gia
st tap tin chi chua cac ky tu chit cai, khoang tring, déu
phay, ddu chdm, ddu chim phay, va ddu hai chAm. Mot tir
la mdt day cac ky tu chir cai lién tiép nhau, mot cau la mot
diy cac tir dugc phan cach bang khoang tring, dau phay,
dau cham phdy, hay ddu hai chdm va két thiic bang dau
cham.

Viét chuwong trinh doc tap tin vin ban va hién thi noi dung
ctia n6 trong mot khdi c6 toi da 20 dong. Néu sau khi hién
thi ma nodi dung tap tin van chua duoc doc hét thi can thong
bao cho nguoi st dung biét cd6 mudn hién thi khéi ké tiép
khong. Nguoc lai, két thuc chuong trinh.

Gia si mdi dong trong tap tin vin ban chira thong tin vé
mot sinh vién, bao gém: Sé thir tu (tr 1 dén 100), ho tén,
va diém (sé thuce). Viét chuong trinh dé nhap mot sb thir tu
tir ban phim va hién thi thong tin vé sinh vién c6 s6 thir tu

tuong ung.
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