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Ngon ngir Lap trinh C++

Chuwong | - Giéi thiéu ngén ngir C++
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NGi dung chinh

Ma may, Hop ngit, va ngébn ngir bac cao

Mot s6 ngdn ngir lap trinh bac cao
Lich st C va C++
Hé thong va méi truong 1ap trinh C++
Gi6i thi¢u vé C++

— vi du vé chuong trinh C++ don gian

— khai niém bién
— vao ra dir liéu
— cac phép toan so hoc

— ra quyét dinh - cac phép toan quan hé
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1.1 Ma may, Hop ngir, va Ngoén ngir bac cao

1. Ma may (machine language)

—  Langon ngit duy nhat may tinh truc tiép hiéu duoc, 1a “ngdn
ngit tw nhién” cua may tinh

—  Puoc dinh nghia bai thiét ké phan cing, phu thudc phan cing

—  GOm cac chudi sd, => chudi cac s6 0 va 1

- ]?fmg dé 1énh cho may tinh thuc hién céac thao tic co ban, mdi
lan mot thao tac

—  Nang né, kho doc dbi voi con ngudi

—  Vidu:

+1300042774

+1400593419
+1200274027
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1.1 Ma may, Hop ngir, va Ngoén ngir bac cao

2. Hop ngit (assembly)
—  Nhiing tir viét tat kiéu tiéng Anh, dai dién cho cac thao tac
co ban cuia may tinh
— D& hiéu hon ddi vé6i con ngudi
—  May tinh khong hiéu
« Cin Qén cac chuong trinh dich hgp ngir (assembler) dé
chuyén tir hop nglr sang ma may
—  Vidu:
LOAD BASEPAY

ADD OVERPAY
STORE GROSSPAY
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3.

1.1 Ma may, Hop ngir, va Ngoén ngir bac cao

Cac ngon ngir bac cao (high-level languages)
—  Tuong tu véi tiéng Anh, sir dung cac ky hién toan hoc théng dung
— Mot Iénh thyc hién dugc mot cong viéc ma hgp ngir can nhiéu
1énh dé thuc hién dugc.
—  Vidu:
grossPay = basePay + overTimePay

—  Céc chuong trinh dich (compiler) dé chuyén sang ma méy

—  Cac chuong trinh thong dich (mterpreter program) truc tiép chay
cac chuong trinh viét bang ngdn nglt bac cao.
*  Cham hon
«  Thuan tién khi dang phat trién chuong trinh

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 1.

1.2 M6t s6 ngdn ngir 1ap trinh bac cao

* FORTRAN
— FORmula TRANslator (1954-1957: IBM)

— ];linh toan toan hoc phirc tap, thuong dung trong cac ung dung khoa hoc va k¥
thuat
+ COBOL
— COmmon Business Oriented Language (1959)
— Thao tac chinh xac va hiéu qua ddi véi cac khoi lugng dit liéu 16n,
* Cac ung dung thuong mai
* Pascal
— Théc gia: Niklaus Wirth
— Dung trong truong hoc.
 Java
— Tac gia: Sun Microsystems (1991)
— Ngon ngit diéu khién theo sy kién (event-driven), hoan toan huéng dbi tugng,
tinh kha chuyén (portable) rat cao.
— Cac trang Web véi ndi dung tuong tac dong
— Phat trién cac tng dung quy md 16n
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1.2 M6t s6 ngdn ngir 1ap trinh bac cao

BASIC

— Beginner’s All-Purpose Symbolic Instruction Code
— Tu gitta nhitng ndm1960
Visual Basic
— GUIL xt ly su kién (event handling), sit dung Win32 API, 1ap trinh huéng
doi tugng (object-oriented programming), bat 101 (error handling)

Visual C++
— C++ cua Microsoft va mé rong
* Thu vién cua Microsoft (Microsoft Foundation Classes -MFC)
* Thu vién chung
— GUI, d6 hoa, 1ap trinh mang, da lu@)ng (multithreading), ...
— Dung chung gitra Visual Basic, Visual C++, C#

- C#
— Bat nguon tu C, C++ va Java
— Ngon ngit diéu khién theo su kién (event-driven), hoan toan huéng doi
tuong, ngdn ngir 1ap trinh truc quan (visual programming language)

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 1.

1.3 Lich st ngén ngir C va C++

— Dennis Ritchie (Bell Laboratories)
— La ngdn ngit phat trién cta hé diéu hanh UNIX
— Poc 1ap phan cimg => ¢6 thé viét cac chuong trinh kha chuyén
— Chuan héa ndm 1990 — ANSI C
— Kernighan & Ritchie “The C Programming Language”, 2", 1988
o C++
— Lamo rong cua C
— Péu nhiing nim 1980: Bjarne Stroustrup (phong thi nghiém Bell)
— Cung cip kha niang 1ap trinh huéng dbi tuong.
— Ngobn ngtr lai
« Lap trinh cau trac kiéu C
« Lap trinh hudng d6i tugng
* Cé hai
» C6 can biét C trudce khi hoe C++2
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1.4 Hé thong C++

— MOoi truong phat trién chuong trinh (Program-development
environment)

— NgoOn nglr

— Thu vién chuan (C++ Standard Library)

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 1.
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1.4 MGi tried'ng co’ ban cho 1ap trinh C++

Cac giai doan cua bing chuong trinh soz

thao va luu trén dia.

1 . Chuwong trinh tién xir ly
chuong trinh C+-+: [SST T o o
Trinh bién dich tao object
1 Soan théo - Edlt -4—- code va luu trén dia.
N Trinh két ndi két hop
Tlén Xﬁ 1}’/ - PI'CpI'OCCSS ‘—’— objectcode véi cac thw vién,

tao file chay dwgc va luu

Primary 1én dia
Memo

Bién dlCh - Compile

Trinh nap nap chuong
trinh vao by nhé

Nap - Load Primary

Memo
CPU nhin tirng 1énh, thue
thi 1gnh d6, c6 thé luu céc
gia tri dit litu méi khi
chwong trinh chay.

2
3
4. Lién két - Link
5
6

Chay - Execute
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1.4 MGi tred'ng co’ ban cho 1ap trinh C++

* Soan thao
— File ¢6 kiéu mo rong *.cpp, *cxx, *.cc, *.C
— Unix/Linux: Vi, emacs

— MS.Windows: cac moi truong soan thao tich hop: Dev-
cpp, Microssoft Visual C++, Borland C++ Builder, ...
« Chu y mirc d6 hd trg C++ chuin — ANSI/ISO C++

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 1.
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Vi du 1: Hello World!

1 /* A Tirst program in C++. Chu thich

2 Print a line of text to standard output */

3 #include <iostream> ham main tra vé mot gia tri kiéu sé nguyén.

4 7

5 // functi main begins execution

o DA Pinh hudng tién xir Iy (preprocessor directive) dé khai
7 A bao st dung thu vién ra/vao chuén <iostream>.
8 std: :cout <<~“Hello World!\n";

9

10 return O; // indicate that ram ended successfully

11

ham main xuét hién dang
mot 1an trong mdi chuong
trinh C++.

12 } /X end function Viét mot dong ra output
chuan (man hinh)

Ngoic trai { bat d\‘éu\thﬁn ham.

Céc 1énh két thiic bang diu

Hel World! X ;
etye for cham phay ;

Tt khoa return la mot cach
thoat khoi ham; gia tri O dugc
tra vé& c6 nghia chuong trinh
két thuc thanh cong.

Tuong (ng, ngodc phai }
két thuc than ham.
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1.5 Cac thanh phan co ban
Chu thich va dinh hwéng tién xtr ly

 Chu thich - comment
Il A first program in C++.
— Lam tai li¢u cho cac chuong trinh
— Lam chuong trinh dé doc dé hiéu hon
— duoc trinh bién dich (compiler) b6 qua
— 1 dong chii thich bat dau voi //
e Cac dinh hudng tién xtr 1y - directive
#include <iostream>
— DPuoc xtr Iy ngay trude khi bién dich
— Bit dau bang #

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 1.

Vidu1-mé& réng 1 %

0 NOoO Oas WON -

©

10
11
12
13

14

// Fig. 1.4: fig0l_04.cpp fig01_04.cpp
// Printing a line with multiple statements.
#include <iostream>

// function main begins program executio Pﬂﬁ&)dbng]énhtaoouqnu
int mainQ trén mot dong.
{
std: :cout << “"Welcome *
std::cout << "to C++I\n";

return O; // indicate that program ended successfully

} // end function main

Welcome to C++!

©2004 Tran Minh Chau.
FOTECH. VNU.




Vidu1-mé rong 2

[P]

// Fig. 1.5: fig0l1_05.cpp
// Printing multiple lines with a single statement
#include <iostream>

// function main begins program executiei Dung kytudéng mdi \n dé in
int mainQ) trén nhicu dong.

{

0 N Gahh WODN -

std: :cout << "Welcome\nto\n\nC++I\n";

©

10 return O; // indicate that program ended successfully
11
12 3} // end function main

Welcome
to
C++1

©2004 Tran Minh Chau.
FOTECH. VNU.

16

Vi du 2: (Al
Chworng trinh tinh tong hai s6 nguyén ¥

1 // Fig. 1.6: fig01_06.cpp Enter first integer
2 // Addition program. 45

3  #include <iostream> Enter second integer
4 72

5 // function main begins program execution Sum is 117

6 int mainQ) v

7 { Khai bao cac bién nguyén.

8 int integerl; number to be input by user

9 int integer2; second number - - & . 2

10 At S 7/ variable i Nhap mot 0 nguyén tir input chuan,

1 ghi vao bién integerl

12 std: :cc_)ut <<_" er first integer\n"; // prompt | endl cho két qua 13 mot dbng

7183 std::cin >> integerl; // read an in z

14 / trong.

15 std::cout << "Enter second inteaer\n": // promp

16 std::cin >> integer2; Tinh toan c6 thé gue thuc hién trong 1énh output: Thay cho cac
17 dong 18 va 20;

18 sum = integerl + integer2;| cout << "Syf is " << integerl + integer2 << endl;

19

20 std::cout << "Sum is " << sum << endl; // print sum

21

22 return O; // indicate that program ended successfully

23 ©2004 Tran Minh Chau.

24 3} // end function main FOTECH. VNU.




1.5 Cac thanh phan co ban
Bién chwong trinh

« Bién - variable: Mot noi trong by nhd, co thé luu cac gia tri
thudc mét kiéu nao do.
« Céc kiéu dit liéu co ban
= int - sb nguyén
e char —ky tu
= double - s6 chim dong
* bool — cac gia tri logic true hodc false
« Céac bién phai duoc khai bao tén va kiéu trudc khi sir dung
int integerl;
int integer2;
int sum;
« (6 thé khai bao nhiéu bién thudc ciing mot kiéu dit licu
trong mot dong khai bao bién.
int integerl, integer2, sum;

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 1.
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1.5 Bién chwong trinh

« Quy tic dit tén bién
« Chudi ky tu (chit céi a..z, A..Z, chir s 0..9, ddu gach dudi )
« Khéng dugc bat dau bang chit s6
* Phan biét chitr hoa chir thuong.
Vi du:
Tén bién hop 1¢: h678h_m2, adh2, taxPayment...
Khong hgp 1€: dadan, so chia, 2n, ...

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 1.




1.5 Bién chwong trinh

« Céc khai niém vé bo nhd (memory)
— MBJi bién twong tng v6i mot khu trong bo nhd may tinh
— MBOi bién c6 tén, kiéu, kich thudc, va gia tri
— Khi bién duoc gan mot gia tri moi, gia tri cli bi ghi de
— boc gi4 trj cia cac bién trong bo nhd khong lam thay ddi cac
bién trong bo nho.

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 1.
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1.5 Bién chwong trinh

std::cin >> iIntegerl; integerl
— gia str nguoi dung nhp 45

std::cin >> integer2; integerl
— gia str nguoi dung nhap 72 integer?2

integerl
integer?2
sum

sum = integerl + iInteger2;

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 1.
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1.6 Vao ra dir liéu

Cac do1 twong vao/ra co ban

e Cin
« dong dit liéu vao chuan - Standard input stream
* thuong la tr ban phim

e cout

« dong dir liéu ra chuan - Standard output stream
* thuong la man hinh may tinh

e cerr

« dong bao 16i chuén - Standard error stream

* hi¢n cac thong bao 101

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 1.
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1.6 Vao ra dir liéu

In dong van ban ra man hinh
std::cout << "Enter Tirst integer\n”; // prompt

«  Ddi twong ra chuén - Standard output stream object

— std::cout
“ndi” véi man hinh
— <<

* toan tur chén vao dong dir liéu ra — stream insert operator
 gia tri bén phai (right operand) dugc chén vao dong dit li¢u ra
» Khong gian tén - Namespace
— std:: c6 nghia la sir dung tén thudc “namespace” std
— std: : dugc bo qua néu dung cac khai bao using
« Escape characters \
— @anh du cac ky tu dic biét
e vidu\\,\’,\n, \t

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 1.




1.6 Vao ra dir liéu

Cac chuoi escape

Chuo1 Escape Mo ta

\n Dong méi. Dit con tré man hinh tai dau
dong ti€p theo.

\t Tab. Di chuyén con tré dén diém dimg tab
tiép theo.

\r Vé dau dong. Chuyén con tré méan hinh t&i
dau dong hién tai; khong xudng dong méi.

\a Chuong. Bat chudng hé thong.

\\ Chéo nguoc. Dung dé in mot dau chéo
nguoc.

\" Nhay kép. Dung dé in mot dau nhay kép.

© 2004 Trin Minh Chau. FOTECH. VNU - _
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Chuong 1.

1.6 Vao ra dir liéu

Nhép dir liéu tir thiét bi vao chuan

std::cin >> integerl; // read an integer

« Ddi tugng dong dit liéu vao - Input stream object
— >> (toan tur doc tur dong dir li¢u vao)
* duogc str dung voi std: -cin
« doi nguoi ding nhap gia tri, ri gd phim Enter (Return)
« luu gié tri vao bién ¢ bén phai toan tir
— doi gia tri dugc nhap sang ki€u dir li€u cua bién
- =(toan tu gan)
— gén gia trj cho bién
— toan tr hai ngoi - Binary operator
— Vidu:

sum = variablel + variable2;

© 2004 Trin Minh Chau. FOTECH. VNU - _
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Chuong 1.
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1.7 Tinh toan so hoc

e Céac phép toan sd hoc

- * Phép nhan
-/ Phép chia
« Phép chia véi s6 nguyén 1ay thuong 13 s6 nguyén va bo phan
du

—7 / 5chokétquail
* Phép chia véi s6 thue cho két qua la s6 thuc
—7.0 / 5.0chokétqual.4
— % Phép 14y s6 du
—7 % 5 chokét qua 2

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 1.
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1.7 Tinh toan so hoc

« Cac quy tac uu tién - Rules of operator precedence

— Céc phép toan trong ngodc dugc tinh trudc

* ngoic 16ng nhau

— céc phép toan & bén trong nhat duoc tinh trudc nhit

— tiép theo 1a cac phép nhan, chia, va phép 1ay s6 du

* céac phép toan dugc tinh tir trai sang phai
— ¢Ong va trir duoc tinh cudi cing

* céac phép toan dugc tinh tir trai sang phai

© 2004 Tran Minh Chau. FOTECH. VNU [< »] Chuong 1.




// Using if statements, relational
// operators, and equality operators.

#include <iostream> fig01_14.cpp
(10f2)

// Fig. 1.14: fig0ol_14.cpp m

using std::cout; . // program uses cout
using std::cin; W khai bdo using dé sau dé
using std::endl; program uses endl | khong can dung tién t6 std: :

Khai bao bién.
T

© 0 NOOOGT A WDN =

-
o

// function main begin

11 int main(Q)

C6 thé viét cout va cin ma khong can tién t6 std: :

27

12 {
13 int numl; lénh iF kiém tra xem cac gia tri cia
14 int num2; numl va num2 c¢6 bang nhau khong.
15 R raf\ aa 15 0 .
16 cout << er two integers, and 1 will tell you\n" Nbu@uﬁfk@ngadung(ng§m

- i ; _ . 12 hai gia tri bang nhau) thi
17 the relationghips they satisfy: *; P N

) ; thuc hién Iénh nay.
18 cin >> numl >> num2; // read two inte -
19 lénh 1F kiém tra xem céc gia tri cia
20 if ( numl == num2 ) numl va num2 coé khac nhau kh@ng
21 cout << numl << " 1 " << num2 << endl;
22 Néu diéu kién 1a ding (nghia 14 hai gia tri
23 if ( numl '= num2 ) khac nhau) thi thuc hién 1énh nay
24 cout << numl << " is not equal to " << num2 << endl;
25 ©2004 Trin Minh Chau.
FOTECH. VNU.

26 if ( numl < num2 ) m 28
27 cout << numl << " is less than " << num2 << endl; m
28
29 if ( numl > num2 ) fioll_14.con
30 cout << numl << " is greater than " << num2 << erid MOt Iénh c6 the dugc tach
3 thanh nhieu dong.
32 if ( numl <= num2 ) fig01_14.cpp
33 cout << numl << " is less than or equal to " output (1 of 2)
34 << num2 << endl;
35
36 it ( numl >= num2 )
37 cout << numl << " Is greater than or equal to "
38 << num2 << endl;
39
40 return O; // indicate that program ended successfully
41

42 } // end function main

Enter two integers, and 1 will tell you
the relationships they satisfy: 22 12
22 is not equal to 12

22 is greater than 12

22 is greater than or equal to 12 N
©2004 Tran Minh Chau.
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Enter two integers, and I will tell you m

the relationships they satisfy: 7 7 m

7 is equal to 7

7 is less than or equal to 7 fig01_14.cpp

7 is greater than or equal to 7 output (2 of 2)
©2004 Trin Minh Chau.
FOTECH. VNU.
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1.8 Ra quyét dinh: Cac phép toan quan hé

Ky hiéu todn hoc [Todn t&r cia C++ | Vi du didu kién C++ | Y nghia cua diéu kién

> = X >y x 16n hon y

< S X <Yy x nho hon y

> > X >=Y x 16n hon hodc bang y
< == X <=Y x nho hon hodc bang y
= == X ==Y xbéngy

+# = x l=y x khacy

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 1.
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1.8 Ra quyét dinh: Cac phép toan quan hé

e cautriac 1F
— Pua ra quyét dinh dya vao két qua dung hoic
sai cua di€u kién
« Néu diéu kién thoa mén thi thuc hién tap 1énh S
* néu khong, tap 1énh S khong dugc thuc hién

ifT ( numl == num2 )
cout << numl << " 1s equal to " << num2 <<
endl;

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 1.
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1.9 Khai bao using

* Khai bdo str dung toan by khong gian tén
— using namespace std;

— Pé khong can tién 6 std:: cho moi tén trong std

1 // Fig. 1.4: fig0l1l_04.cpp

2 // Printing a line with multiple statements.
3  #include <iostream>

4

5 using namespace std;

6 // function main begins program execution
7 int mainQ)

8 {

9 cout << "Welcome *

10 std::cout << "to C++I\n'";

11

12 return O;

13

14 3} // end function main

© 2004 Tran Minh Chau. FOTECH. VNU [< »] Chuong 1.
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1.9 Khai bao using
« Khai bao str dung tung tén

using std::cout; // program uses cout
using std::cin; // program uses cin
using std::endl; // program uses endl

cout << ""No need to write std::";
cin >> somevariable;

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 1.




Ngon ngir lap trinh C++

Chwong 2 — Cac kiéu div liéu co’ ban
Cac cau truc diéu khién

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.

Tai liéu doc thém

 Tai liéu doc thém cho chuong nay:
— Section 2.1. Complete C++ Language Tutorial (CCLT)
— Day 7. Teach Yourself C++ in 21 Days (TY21)
— Namespace (Sec.5-2.CCLT) (Khéng bt budc)

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.




Chuong 2 — Kiéu dit liéu va phép toan co ban
Cau truc di€u khién va cau tric chuong trinh

Dé muc
2.1 Céc kiéu dit liéu co ban
2.2 Céc phép géan tat, phép tiang, phép giam
2.3 Céc phép toan logic
2.4 Thuat toan, ma gia, diéu khién cua chuong trinh, so dd khéi
2.5 So luge vé cac céu truc diéu khién
2.6 CéAu trac lya chon if, if/else
2.7 Phép toan lya chon 3 ngoi
2.8 CAu trac lip while
2.9 Thiét 1ap thuat toan
2.10 Diéu khién lip bang con dém va gid tri canh
© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 2.

Chuong 2 — Kiéu dir liéu va phép toan co ban
Cau truc diéu khién va cau tric chuong trinh

DPé muc (tiép theo)

2.11
2.12
2.13
2.14
2.15
2.16

Céc cAu trac 16ng nhau

Vong lap for

CAu tric da lya chon switch
Vong lap do/while

break va continue

So lugc vé lap trinh cau truc

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 2.




2.1 Cac kiéu div liéu co ban

char ky tu hodc s6 nguyén 8 bit

short s6 nguyén 16 bit

long s6 nguyén 32 bit

int s6 nguyén d6 dai bang 1 word (16 bit
hoac 32 bit)

float s6 cham dong 4 byte

double s6 cham dong 8 byte

long double s6 chAm déng 10 byte

bool gia tr1 Boolean, true hodc false

wchar t ky tu 2 byte, luu bang chit cai quoc té

© 2004 Trin Minh Chau. FOTECH. VNU - _

2.2 Cac phép toan co’ ban

* phép gan — assignation (=)
x = 5; //x: lvalue, 5: rvalue
— 1a biéu thtc c6 gia tri 1a gia tri dugc gan
« cac phép toan sb hoc - Arithmetic operators
(+1 ™y *1 /1 %)
* cac phép gan kép - Compound assignation
operators
(+:, -=, *:, /:’ %:, >>= <<= &:’ /\:, |:)
* phép tang va phep giam (++, --)

© 2004 Trin Minh Chau. FOTECH. VNU - _




2.2 Cac phép toan co’ ban

» cac phép quan h¢ - relational operators
(==1 !=1 >1 <1 >=1 <=)

* cac phép toan logic - Logic operators ( !, &&, ||)

« phép diéu kién - Conditional operator ( ?).
(7 == 5 ? 4 : 3) chokétqua3do7khach.

 cac toan tu bit - Bitwise Operators
(&1 |1 A! ™ <<1 >> )

© 2004 Trin Minh Chau. FOTECH. VNU - _

2.2 Cac phép gan tat

e Céc biéu thirc gan tat - Assignment expression
abbreviations
— Phép gan cong
c = c + 3;victtatthanh ¢ += 3;
* Cac 1énh c6 dang
variable = variable operator expression;
c6 thé duoc viét lai thanh

variable operator= expression;

» Cac phép gan khac

d -= 4 (d =d - 4)
e *= 5 (e = e * 5)
£ /=3 (f = £ / 3)
g %= 9 (g =g % 9)

© 2004 Trin Minh Chau. FOTECH. VNU - _




2.2 Cac phép tang va giam

» Phép tang - Increment operator (++)
— ¢6 thé dugc dung thay cho e += 1
* Phép gidm - Decrement operator (--)
— ¢6 thé dugc dung thay choe -= 1
* Tang/giam trudc — Preincrement/Predecrement
e ++c hodc --¢
« Gi4 tri ciia bién bi thay ddi, sau d6 biéu thirc chira n6 duoc tinh gia tri.
« Biéu thirc co gia tri 1a gia tri ctia bién sau khi ting/giam
* Tang/giam sau - Postincrement/Predecrement
e c++ hoidc c--
« Biéu thitc chtra bién duoc thyc hi¢n, sau d6 bién duoc thay doi.
« Biéu thirc co gia tri 1a gia tri cta bién trudc khi ting/giam

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 2.
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2.2 Cac phép tang va giam

e Viduinéue = 5
- cout << ++c;
* cnhan gia tri 6, r0i duoc in ra
— cout << c++;
* in gid tri 5 (cout dugc chay trudc phép tang).
* sau do, c nhan gia tri 6

* Khi bién khong nam trong biéu thirc
— Tang trudc va ting sau c6 két qua nhu nhau
++c;
cout << ¢;

\

va
c++;
cout << c¢;

la nhu nhau
© 2004 Trin Minh Chau. FOTECH. VNU - _ Chuong 2.
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// Fig. 2.14: fig02 14.cpp m
// Preincrementing and postincrementing. m
#include <iostream>

fig02_14.cpp

using std::cout; (10f2)
using std::endl;
// function main begins program execution
int main() 5
{

int c; // declare variable 6

// demonstrate postincrement i

@ B 5g // assign 5 to c ;

cout << ¢ << endl; // print 5

cout << c++ << endl; // print 5 then postincrement

cout << ¢ << endl << endl; // print 6

// demonstrate preincrement

c=5; // assign 5 to c

cout << c << endl; // print 5

cout << ++c << endl; // preincrement then print 6

cout << ¢ << endl; // print 6

return 0; // indicate successful termination
} // end function main ©2004 Tran Minh Chau.

FOTECH. VNU.
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2.3 Cac phép toan logic

« dugc dung lam diéu kién trong cac vong lap va
1é€nh if
» && (logical AND)
~ true néu c4 hai diéu kién 12 true

if ( gender == 1 && age >= 65 )
++seniorFemales;

* || (logical OR)
— true néu it nhat mot trong hai diéu kién 13 true

if ( semesterAverage >= 90 || finalExam >= 90 )
cout << "Student grade is A" << endl;

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 2.




2.3 Cac phép toan logic

* ! (logical NOT, phu dinh logic — logical negation)
— tra vé gid tri true khi diéu kién 1a £alse, va nguoc lai

if ( '( grade == sentinelValue ) )
cout << "The next grade is " << grade << endl;

tuong duong voi:

if ( grade !'= sentinelValue )
cout << "The next grade is " << grade << endl;

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.
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Nham lan gilra
phép so sanh bang (==) va phép gan (=)
« Lbi thuong gip
— Thuong khong tao 16i ci phép (syntax error)
e Céc khia canh cua van dé
— biéu thirc ¢6 gia tri c6 thé dugc dung 1am diéu kién
« bang khong = false, khic khong = true
— Cé4c Iénh gan cling tao gia tri (gia tri dugc géan)

© 2004 Tran Minh Chau. FOTECH. VNU [< »] Chuong 2.




Nham lan gitra
phép so sanh bang (==) va phép gan (=)

* Vidu
if ( 4 == payCode )
cout << "You get a bonus!" << endl;
— Néu m4 tién luong (paycode) 13 4 thi thudng

* Néu == bi thay bdi =
if ( payCode = 4 )
cout << "You get a bonus!" << endl;

— Paycode duoc gan gia tri 4 (khong can biét gia trj cta
paycode trudc do)

— 1&nh gan cho gia tri true (vi 4 khac 0)

— truong hop nao cling dugc thuong

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.

Nham lan gitra ’
phép so sanh bang (==) va phép gan (=)

* Lvalue
— 12 biéu thtrc c6 thé xuit hién tai vé trai ctia phép gan
— xac dinh mdt ving nho co thé duoc gan tri (i.e, cac bién)
*x = 4;
* Rvalue
— chi xudt hién bén phai phép gan
— hiang, cac gia trj (literal)
* khongthé viet4 = x;
e Lvalue c6 thé dugce dung nhu céc rvalue, nhung
chiéu nguoc lai la khong thé

© 2004 Tran Minh Chau. FOTECH. VNU [< »] Chuong 2.




Viét chwong trinh

e Trudc khi viét chuong trinh
— Hiéu k¥ bai toan
— Lap ké hoach giai quyét bai toan
e Trong khi viét chuong trinh
— Biét 101 giai ¢ sdn cho cac bai toan con
— Sir dung cac nguyén 1y 1ap trinh tot

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 2.
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Thuat toan - Algorithm

* (Cac bai toan tin hoc
— duoc giai bﬁng cach thyc hién mot chudi hanh dong theo
mot thir tu cu thé
» Thuat toan: mot quy trinh quyét dinh
— Cac hanh dong can thuc hién
— Thtr tu thuc hién
— Vi du: cach nidu mot mon an
* Diéu khién cua chuong trinh — Program Control
— Chi ra thtr ty thuc hién cac 1énh

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 2.




Ma gia - Pseudocode

« M3i gia: ngdn ngir khong chinh thirc duoc dung dé
mo ta thuat toan
— tuong tu vo1 ngdn nglr hang ngay
» Khong chay dugc trén may tinh

— dung dé mé ta chuong trinh trudc khi viét chuong trinh
« dé& chuyén thanh chwong trinh C++

— chi gom cac 1énh chay
Vi du:

¢ khong can khai bao bién tim s6 nhé hon trong hai sb

1. nhip 2 sb x,y

2. néu x>y thi in y ra man hinh

3. néu khéng, in x ra man hinh

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 2.
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Cac cau trac diéu khién - Control Structures
Khai niém
« Thuyc thi tuan tu - Sequential execution
— C4c 1énh duoc thuc hién theo tht tu tuan tyu
e Chuyén diéu khién - Transfer of control
— Lénll tiép theo dugc thyc thi khdéng phdi 1énh tiép theo trong
chuoi 1€nh.
« 3 cau tric diéu khién
— Céu trac tuan ty - Sequence structure
* theo mac dinh, chuong trinh chay tuan ty tung Iénh

— Céc cAu tric chon lya - Selection structures
e if if/else, switch

— Céc cu triic 1ap - Repetition structures
* while, do/while, for

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 2.
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Cac cau truc diéu khién

* Cac tu khoa cua C++

— Khong thé dung lam té€n bién hodc tén ham
C++ Keywords

Keywords common to the
C and C++ programming

languages

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

C++ only keywords

asm bool catch class const_cast
delete dynamic_cast explicit false friend
inline mutable namespace new operator
private protected public reinterpret_cast
static_cast template this throw true
try typeid typename using virtual
wchar_t
© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 2.
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Cac cau truc diéu khién

true

grade >= 60 print “Passed”

* So d6 khoi - Flowchart
— mo ta thudt toan bang hinh vé&
- gém cac ky hi¢u dac biét duoc ndi b.ﬁng cac miii tén
(flowlines)
— Hinh chit nhat (ky hiéu hanh dong)
+ kiéu hanh dong bt ky
— ky hi¢u oval
« Bit dau hodc két thuc mot chuong trinh,
’hoéc mot dqan ma (tlinh tron) . .
« Céc cau tric dieu khién c6 dang 1 dau vao, 1 daura
— Két ndi dau ra ciia mot cau triic dicu khién véi dau vao ciia
cau truc ti€p theo
— xép chdng céc ciu tric diéu khién

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 2.
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Cau trac lwa chon if

« Céau trac lya chon - Selection structure
— chon giira cac tuyén hanh dong khac nhau
— vi du bang mi gia:
If student’s grade is greater than or equal to 60
Print “Passed”
— Néu diéu kién thoa mén (c6 gia tri true)
« 1énh Print dugc thyuc hién, chuong trinh chay tiép 1énh tiép theo
— Néu diéu kién khong thoa méan (co gid tri false)
« 1énh Print bi bo qua, chwong trinh chay tiép
— Céch viét thut dau dong lam chuong trinh d& doc hon
« C++ bo qua cac ky tu trang (tab, space, etc.)

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 2.
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Cau trac lwa chon if

* Dich sang C++
If student’s grade is greater than or equal to 60
Print “Passed”

print “Passed”

if ( grade >= 60 ) g

cout << "Passed"; false
* ky hi€u hinh thoi (ky hi¢u quyét dinh)
— danh dau chon lya can thuc hién WG S i 5 L B
— chira mot bi€u thirc ¢6 gia tri true hoac false c6 the dugc st dung 1am

« kidm tra didu kién, di theo duong thich hop | dict Kién cho lua chon.

e cCAutruc if bang 0 - false
— Single-entry/single-exit e ©)ienne

Vi du:

3 - 4cogiatri true

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 2.
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Cau trac chon lwa if/else

e if
— Thyc hién hanh dong néu diéu kién théa min
« if/else
— thyc hi¢n nhiing hanh dong khac nhau tuy theo diéu kién duoc
théa man hay khong
* magia
if student’s grade is greater than or equal to 60
print “Passed”
else
print “Failed”
e maC++
if ( grade >= 60 )
cout << "Passed";

else
cout << "Failed";

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 2.
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Cau tric chon lwa if/else

» phép toan di€u kién 3 ngdi (?:)
— ba tham sd (diéu kién, gia tri néu true, gia tri néu fal se)

* ma co thé duoc viét:
cout << ( grade >= 60 ? “Passed” : “Failed” );

! ! |

Condition Value if true Value if false

O

false true
grade >= 60

print “Failed” print “Passed”

© 2004 Tran Minh Chau. FOTECH. VNU [< »] Chuong 2.
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Cau trac chon lwa if/else

* Céac cautric if/else 10ng nhau
— 1énh nay nam trong 1énh kia, kiém tra nhiéu trudng hop

— MOt khi diéu kién thoa man, cic 1énh khac bi bo qua

if student’s grade is greater than or equal to 90

Print “A4”
else
if student’s grade is greater than or equal to 80
Print “B”
else
if student’s grade is greater than or equal to 70
Print “C”
else
if student’s grade is greater than or equal to 60
Print “D”
else
Print “F”
© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.
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Cau truc chon lwva if/else
* Vidu
if ( grade >= 90 ) // 90 and above

cout << "A";
else if ( grade >= 80 ) // 80-89
cout << "B";
else if ( grade >= 70 ) // 70-79
cout << "C";
else if ( grade >= 60 ) // 60-69
cout << "D";
else // less than 60
cout << "F";

© 2004 Tran Minh Chau. FOTECH. VNU [< »] Chuong 2.
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Cau trac chon lwa if/else

¢ 1&nh phirc — compound statement

— tap 1énh bén trong mot cap ngoac
if ( grade >= 60 )
cout << "Passed.\n";
else {

cout << "Failed.\n";
cout << "You must take this course again.\n";

}
— néu khong c6 ngoic,
cout << "You must take this course again.\n";
s€ ludn duoc thuc hién
» Khoi chuong trinh - Block

— tap 1énh bén trong mot cap ngoac

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 2.
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Cau trac lap while

« Céu tric 1ip - Repetition structure
— hanh dong duoc lap di 1ap lai trong khi mdt diéu kién nao d6
con duoc thdéa man
— ma gia
Trong khi van con tén hang trong danh sdach di cho cia téi
Mua mdt hang tiép theo va gach tén né ra khéi danh sdch
— vong while lap di lip lai cho dén khi diéu kién khong thoa
man

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 2.
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Cau truc lap while

* Vidu
int product = 2;
while ( product <= 1000 )
product = 2 * product;

* So do khoi cua vong while

true

4————% product = 2 * product

product <= 1000

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.

32

_ Thiét Iap thuat toan
(Pieu khién lap bang con dém)

« Vong lip duge diéu khién bang con dém (counter)
— Lap dén khi con dém dat dén gia tri nao do
» Lap hitu han - Definite repetition
— s 1an lap biét trudc
* Vidu
MGt 16p goém 10 sinh vién lam mdt bai thi. Cho biét cdc diém

thi (s6 nguyén trong khodng tir 0 dén 100). Tinh trung binh
diém thi cua lop.

© 2004 Tran Minh Chau. FOTECH. VNU [< »] Chuong 2.
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Thiét 1ap thuat toan

DY >

(Dieu khién l1ap bang con dém)

« Ma gia cho vi du:

Pt téng bang 0

Dt con dém bang 1

Trong khi con d‘é'nj nhé hon hodc bang 10
Nhdp diém tiep theoo
Cong diem do vao ’toAng
Thém I vao con den

Dt trung binh 16p bang tong chia cho 10

In trung binh [6p

« Tiép theo: Ma C++ cho vi duy trén

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.

© o0 NO OO WON -

N = 2 aa A aaaaaa
© ©W 0O N G~ WDN =0

3 ; 34
// Fig. 2.7: £ig02_07.cpp
// Class average program with counter-controlled repetition. E
#include <iostream>

fig02_07.cpp
using std::cout; (10f2)
using std::cin;
using std::endl;
// function main begins program execution
int main()
{
int total; // sum of grades input by user
int gradeCounter; // number of grade to be entered next
int grade; // grade value
int average; // average of grades
// initialization phase
total = 0; // initialize total
gradeCounter = 1; // initialize loop counter
©2004 Tran Minh Chau.

FOTECH. VNU.
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

35
// processing phase ’

while ( gradeCounter <= 10 ) { // loop 10 times ’
cout << "Enter grade: "; // prompt for input
cin >> grade; // read grade from user fig02_07.cpp
total = total + grade; // add grade to total (20f2)
gradeCounter = gradeCounter + 1; // increment counter

} fig02_07.cpp

output (1 of 1)
// termination phase
average = total / 10; Con dém duogc tang thém 1 moi lan vong lap chay.
Cuoi cung, con dém lam vong ldp két thuc.

// display result

cout << "Class average is " << average << endl;
Enter grade: 98

Enter grade: 76
return 0; // indicate program ended successfully Enter grade: 71
Enter grade: 87
} // end function main Enter grade: 83
Enter grade: 90
Enter grade: 57
Enter grade: 79
Enter grade: 82
Enter grade: 94

Class average is 81

©2004 Tran Minh Chau.
FOTECH. VNU.
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_ Thiét 1ap thuat toan
(Dieu khien lap bang linh canh)

« (14 su bai toan tro thanh:
Viét mét chiwong Z‘I’il:l/’l tinh d‘ié1m trung binh cua [6p, chuong
trinh sé xw Iy mot so lwong diém tuy y moi khi chay chwong
trinh.
— S6 sinh vién chua biét
— Chuong trinh s& lam thé nao dé biét khi nao thi két thuc?
* (Gi4 tri canh
— Ky hiéu “Két thiic cna dir liéu vao”
— Vong lap két thuc khi nhap canh
— Canh duoc chon dé khong bi 1an voi dit liéu vao thong
thuong
* trong truong hop nay la -1

© 2004 Tran Minh Chau. FOTECH. VNU [< »] Chuong 2.
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‘ Thiét lap thuat toan
(Dieu khien lap bang linh canh)

« Thiét ké tir trén xubng, 1am min ting budc
— Bit dau bang m3 gia cho mirc cao nhat
Tinh trung binh diém thi ciia 16p
— Chia thanh cac nhiém vu nhé hon, liét ké theo thir tur
Khéi tao cac bién
Nhdp, tinh tong, va dém cdc diém thi
Tinh va in trung binh diém thi

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.

38

_ Thiét 1ap thuat toan
(Dieu khien lap bang linh canh)

« Nhiéu chuong trinh ¢6 3 pha
— Khéi tao - Initialization
« Khoi tao cac bién chuong trinh
— Xtur ly - Processing
* Nhap dir li€u, diéu chinh céc bién trong chuong trinh
— Két thic - Termination
« Tinh va in két qua cudi ciing

— Gitp viéc chia nho chuong trinh dé lam min tir trén xudng

© 2004 Tran Minh Chau. FOTECH. VNU [< »] Chuong 2.
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Thié:t lap thuat toan
(Diéu khién lap bang linh canh)

* Lam min pha khaoi tao
Khdi tao cac bién
thanh
Khdi tao tong bang 0
Khéi tao bién dém bang 0
.- Xuly
Nhdp, tinh téng, va déem cdc diém thi
thanh
Nhép diém dau tién (c6 thé la canh)
Trong khi nguoi dung con chwa nhdp canh
Céng diém vira nhdp vao tong
Céng thém 1 vao bién dém diém
Nhdp diém tiép theo (c6 thé la canh)

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.
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‘ Thiét lap thuat toan
(Dieu khiéen lap bang linh canh)

e Két thuc
Tinh va in trung binh diém thi
thanh

Néu con dém khac 0
Dt trung binh bang tong chia cho con dém
In gia tri trung binh

Néu khéng
In “Khéng nhdp diém ndo”

« Tiép theo: chuong trinh C++

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.
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1 // Fig. 2.9: £ig02_09.cpp
2 // Class average program with sentinel-controlled repetition. ’
3 #include <iostream>
4 fig02_09.cpp
5 using std::cout; (1of3)
6 using std::cin;
7 using std::endl;
8 using std::fixed;
9
10 #include <iomanip> // parameterized stream manipulators
11
12 using std::setprecision; // sets numeric output precision
13
14 // function main begins program execution
15 int main()
16 { > R
17 int total:; // sum of | DU liéu kiéu double dung d¢
18 int gradeCounter; // n bicu dien so thap phan.
19 int grade; / grade value
20
21 double average; // number with decimal point for average
22
23 // initialization phase
24 total = 0; // initialize total
25 gradeCounter = 0; // initialize loop counter 004 Trin Minh Chau.
TECH. VNU.
’ 42

26
27 // processing phase ’
28 // get first grade from user
29 cout << "Enter grade, -1 to end: "; // prompt for input fig02_09.cpp
30 cin >> grade; // read grade from user (2 0f 3)
31
32 // loop until sentinel value read from user
33 while ( grade !'= -1 ) {
34 total = total + grade; // add grade to total
35 gradeCounter = gradeCounter + 1; // increment counter
36
37 cout << "Enter grade, -1 to end: "; // prompt for input
38 cin >> grade; // read next grade
39
40 } // end while
41
42 // termination phase
43 // if user entered at least one grade
44 if ( gradeCounter != 0 ) {
45
46 // calculate average of all grades entered
47 average = static_cast< double >( total ) / gradeCounter;
48

static_cast<double>() coi total nhu mét double tam thoi (casting).

Cén thiét vi phép chia s6 nguyén bo qua phan du. [ijnh Chau.

gradeCounter la mot bien int, nhung né dugc nang lén kiéu double.




49
50
51
52
53
54
55
56
57
58
59
60

43
// display average with two digits of precision

cout << '""Class average is " << setprecision( 2 )
<< fixed << average << endl;

fig02_09.cpp
} // end if part of if/else (30f3)
else // if no grades were entered, output appropriate message fig02_09.cpp
cout << "No grades were entered" << endl; OUtpUI(lofl)

return 0; // indigate program ended successfully

} // end function main

fixed lam sd liéu ra dugce in
theo dang thong thuong
(khong phai dang ky hiéu

setprecision (2)in hai
chir s6 sau ddu phay (lam tron
theo d¢ chinh xac quy dinh).

khoa hoc); qui dinh in ca cac

AAIES GRECTy SR D (Rl 7 chir Sé 0 & sau va in déu chém Céac chu(yng trinh dﬁng ham

Enter grade, -1 to end: 94 | 455 shan. ndy phai include <iomanip>

Enter grade, -1 to end: 97

Enter grade, -1 to end: 88 Include <iostream>

Enter grade, -1 to end: 70

Enter grade, -1 to end: 64

Enter grade, -1 to end: 83

Enter grade, -1 to end: 89

Enter grade, -1 to end: -1

Class average is 82.30 ©2004 Tran Minh Chau.
FOTECH. VNU.
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Cac cau trac diéu khién 16ng nhau

« Phat bicu bai toan
MGt triong c6 danh sdch két qud thi (1 = do, 2 = trieot) ciia
10 sinh vién. Viét mét chwong trinh phén tich két qua thi.
Néu ¢6 nhiéu hon 8 sinh vién do thi in ra man hinh dong
chir “Tang tién hoc phi”.
e Luuy
— Chuong trinh xtr Iy 10 két qua thi
« sb 1an lap cd dinh, str dung vong lap diéu khién bang bién dém
— C6 thé str dung hai con dém
« Mot con dém dé dém sb luong dd
« Mot con dém khac dém s luong trugt
— MBOi két qua thi chi 1a 1 hodc 2
« Néu khong phai 1 thi coi 1a 2

© 2004 Tran Minh Chau. FOTECH. VNU Chuong 2.
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Cac cau trac diéu khién 16ng nhau

« Phac thao mirc cao nhét - Top level outline

Analyze exam results and decide if tuition should be raised

e Lam min lan mot - First refinement
Initialize variables
Input the ten quiz grades and count passes and failures

Print a summary of the exam results and decide if tuition
should be raised

* Lam min - Refine
Initialize variables
to
Initialize passes to zero
Initialize failures to zero

Initialize student counter to one

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.
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Cac cau trac diéu khién 16ng nhau

» Refine

Input the ten quiz grades and count passes and failures
to

While student counter is less than or equal to ten
Input the next exam result

If the student passed

Add one to passes
Else
Add one to failures

Add one to student counter

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.




Cac cau trac diéu khién 16ng nhau

« tiép tuc lam min
Print a summary of the exam results and decide if tuition should
be raised
to
Print the number of passes
Print the number of failures

If more than eight students passed
Print “Raise tuition”

* Program next

47
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// BRnalysis of examination results.

// Fig. 2.11: £ig02_11.cpp EI

#include <iostream>

fig02_11.cpp
using std::cout; (10f2)
using std::cin;
using std::endl;
// function main begins program execution
int main()
{
// initialize variables in declarations
int passes = 0; // number of passes
int failures = 0; // number of failures
int studentCounter = 1; // student counter
int result; // one exam result
// process 10 students using counter-controlled loop
while ( studentCounter <= 10 ) {
// prompt user for input and obtain value from user
cout << "Enter result (1 = pass, 2 = fail): ";
cin >> result;
©2004 Tran Minh Chau.
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25 // if result 1, increment passes; if/else nested in while
26 if ( result == 1) // if/else nested in while ’
27 passes = passes + 1;
28 fig02_11.cpp
29 else // if result not 1, increment failures (20f2)
30 failures = failures + 1;
31
32 // increment studentCounter so loop eventually terminates
33 studentCounter = studentCounter + 1;
34
35 } // end while
36
37 // termination phase; display number of passes and failures
38 cout << "Passed " << passes << endl;
39 cout << "Failed " << failures << endl;
40
41 // if more than eight students passed, print "raise tuition"
42 if ( passes > 8 )
43 cout << "Raise tuition " << endl;
44
45 return 0; // successful termination
46
47 } // end function main
©2004 Tran Minh Chau.
FOTECH. VNU.
Enter result (1 = pass, 2 = fail): 1 m 50
Enter result (1 = pass, 2 = fail): 2 m
Enter result (1 = pass, 2 = fail): 2
Enter result (1 = pass, 2 = fail): 1 fig02_11.cpp
Enter result (1 = pass, 2 = fail): 1 output (1 of 1)
Enter result (1 = pass, 2 = fail): 1
Enter result (1 = pass, 2 = fail): 2
Enter result (1 = pass, 2 = fail): 1
Enter result (1 = pass, 2 = fail): 1
Enter result (1 = pass, 2 = fail): 2
Passed 6
Failed 4
Enter result (1 = pass, 2 = fail): 1
Enter result (1 = pass, 2 = fail): 1
Enter result (1 = pass, 2 = fail): 1
Enter result (1 = pass, 2 = fail): 1
Enter result (1 = pass, 2 = fail): 2
Enter result (1 = pass, 2 = fail): 1
Enter result (1 = pass, 2 = fail): 1
Enter result (1 = pass, 2 = fail): 1
Enter result (1 = pass, 2 = fail): 1
Enter result (1 = pass, 2 = fail): 1
Passed 9
Failed 1 ©2004 Trin Minh Chau.
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Nhirng diém quan trong vé

vong lap diéu khién bang con dém
« vong lip diéu khién bang con dém doi hoi
— Tén cua bién diéu khién(control variable) hay bién dém
(loop counter)
— Gia tri khoi tao ctia bién diéu khién
— Piéu kién kiém tra gia tri cudi cling

— Tang/giam bién dém khi thyc hién vong lap
int counter = 1; // initialization

while ( counter <= 10 ) { // repetition condition
cout << counter << endl; // display counter
++counter; // increment

}

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.
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// Fig. 2.16: £fig02_16.cpp m

// Counter-controlled repetition.
#include <iostream>

fig02_16.cpp
using std::cout; (1of1)
using std::endl;
// function main begins program execution
int main()
{
int counter = 1; // initialization
while ( counter <= 10 ) { // repetition condition
cout << counter << endl; // display counter
++counter; // increment
1
} // end while 2
3
return 0; // indicate successful termination d
5
6
} // end function main 7
8
9
10
©2004 Tran Minh Chéu.
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Cau truc vong lap for
« Dang tong quét cia vong for

for ( khdi_tao; diéu kién 13p; tdng/giam )
1lénh

 Vidu
for( int counter = 1; counter <= 10; counter++ )
cout << counter << endl;

— In céc sb nguyén tir 1 dén 10

Khoéng c6 dau ; & cudi

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.

1 // Fig. 2.17: £ig02_17.cpp m >
2 // Counter-controlled repetition with the for structure. m
3 #include <iostream>
4 fig02_17.cpp
5 using std::cout; (1of1)
6 using std::endl;
7
8 // function main begins program execution
9 int main ()
10 {
11 // Initialization, repetition condition and incrementing
12 // are all included in the for structure header.
13
14 for ( int counter = 1; counter <= 10; counter++ ) 1
15 cout << counter << endl; 2
16 3
17 return 0; // indicate successful termination 4
18 s
19 } // end function main :

8

9

10

©2004 Tran Minh Chau.
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Cau truc vong lap for

« vong for thudng co thé viét duoc thanh vong
while tuwong duong
khéi_ tao;
while ( diéu_kién 1&p) {
l1énh
tdng/giam bién dém;

« Khoi tao va tang bién dém

— néu st dung nhi€u bién dém, s dung dau phay dé tach

55

for (int i = 0, § = 0; J + i <= 10; j++, i++)
cout << j + i << endl;
© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 2.
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1 // Fig. 2.20: £ig02_20.cpp
2 // Summation with for.
3 #include <iostream>
4 2_20.cpp
5 using std::cout; 1)
6 using std::endl;
7 2_20.cpp
8 // function main begins program execution ut (1 of 1)
9 int main ()
10 {
1 int sum = 0; // initialize sum
12
13 // sum even integers from 2 through 100
14 for ( int number = 2; number <= 100; number += 2 )
15 sum += number; // add number to sum
16
17 cout << "Sum is " << sum << endl; // output sum
18 return 0; // successful termination
19
20 } // end function main
Sum is 2550
©2004 Trin Minh Chau.
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Vi du str dung vong for

Chuong trinh tinh 1ai kép (compound interest)
* Mot nguoi ddu tw $1000.00 vao mét tai khoan tiét kiém véi ldi Sucft
5 %) Gid st tién ldi dwoc gop VOi von trong tai khodng, tinh va in ra sé

tién trong tdi khodn vao cudi moz nam trong vong 10 nam. Su dung
cong thirc sau dé tinh cdc khoan tién do:

a=p(l+r)

« p:khoan dau tu ban dau (i.e., the principal),
r : 131 suat hang nam, (interest rate)
n : s6 ndm, va
a : lugng tién c6 trong tai khoan (amount on deposit)
vao cubi nam thir n

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 2.
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// Calculating compound interest.

// Fig. 2.21: fig02_21.cpp m

#include <iostream>

fig02_21.cpp
using std::cout; (10f2)
using std::endl;
using std::ios;
using std::fixed;
#include <iomanip> <cmath> header can cho
ham pow (chuong trinh s€
using std::setw; khong dich néu khong co6 khai
using std::setpreci bio nay).
#include <cmath> // enables program to use function pow
// function main begins program execution
int main()
{
double amount; // amount on deposit
double principal = 1000.0; // starting principal
double rate = .05; // interest rate
©2004 Tran Minh Chéu.
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24 // output table column heads
25 cout << "Year" << setw( 21 ) << "Amount on deposit" << endl;
26 Dat d6 rong cua output it nhat 21 ky
27 // set floating-point number format tu. Néu output it hon 21 k}'/tuthi can
28 cout << fixed << setprecision( 2 ); phai.
29
30 // calculate amount on deposit for each of ten years
31 for ( int year = 1; year <= 10; year++ ) {
32 pow (x,y) =xmily
33 // calculate new amount fo eécified year
34 amount = principal * pow( 1.0 + rate, year );
35
36 // output one table row
37 cout << setw( 4 ) << year
38 << setw( 21 ) << amount << endl;
39
40 } // end for
41
42 return 0; // indicate successful termination
43
44 } // end function main
©2004 Tran Minh Chau.
FOTECH. VNU.
Year Amount on deposit m 60
1 1050.00
2 1102.50 m
Z Ei’;gi fig02_21.cpp
5 1276 28 output (1 of 1)
6 1340.10
7 1407.10
8 1477.46
9 1551.33
10 1628.89
‘N Céc sb duge can phai do cac [énh
setw (v6i tham s6 co gia tri 4 va 21).
©2004 Trin Minh Chau.
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Cau truc da lwa chon switch

e switch
— Test bién voi nhiéu gia tri
— chudi cac nhin case
— trudng hop default khong bat budce

switch ( variable ) {

case valuel: // taken if variable == valuel
statements
break; // necessary to exit switch

case value2:
case value3: // taken if variable == value2 or == value3

statements
break;

default: // taken if variable matches no other cases

statements
break;

}
© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 2.
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Cau truc da lwa chon switch
case a action(s) > break >
case b action (s) i break —

true ) N
case z action(s) break —

l false

‘ default action(s)

%

O

© 2004 Tran Minh Chau. FOTECH. VNU [< »] Chuong 2.




Cau truc da lwa chon switch

« Vi duy sap t6i
— Chuong trinh doc xép loai diém (A-F)
— Hién sb luong mdi xép loai dugc nhip
« Chi tiét vé cac ky tu
— Céc ky ty don thudong duogc luu bang kiéu dit liéu char
« char: sbnguyén 1-byte, >c6 thé duoc luu dudi dang cac gia tri
int
— Co thé coi ky tu 13 int hodc char
+ 97 1a biéu dién dang s cua chit ‘a’ thuong (ASCII)
» dung cdp nhay don d¢é lay bicu dién chit cua ky tu

cout << "The character (" << 'a' << ") has the value "
<< static_cast< int > ( 'a' ) << endl;

In ra dong:

The character (a) has the value 97

63
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// Fig. 2.22: fig02_22.cpp
// Counting letter grades.
#include <iostream>

< 12>

fig02_22.cpp
using std::cout; (10of4)
using std::cin;
using std::endl;
// function main begins program execution
int main()
{
int grade; // one grade
int aCount = 0; // number of As
int bCount = 0; // number of Bs
int cCount = 0; // number of Cs
int dCount = 0; // number of Ds
int fCount = 0; // number of Fs
cout << "Enter the letter grades." << endl
<< "Enter the EOF character to end input." << endl;
©2004 Tran Minh Chau.
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// loop until user types end-of-file kem—snmmnn—m

65

22
23 while ( ( grade = cin.get() ) '= Eor )|break két thiic Iénh switch va chuong trinh
24 chay ti€p tai Iénh dau tién sau cau tric switch.
25 // determine\which grade ut figOZ_22.cpp
26 switch ( grad ucture nested in while (2 0of 4)
27 . . ;
28 case 'A': rade was uppercase k2ol L0 g) Sl,r dung dot notation
g PP a1 R 1K A 2 \
29 e el g s S e (ky hi¢u kicu dau cham). Ham nay
. doc moét ky tu tir ban phim (sau khi
30 ++al increment aCount Z o,
. .| nhan Enter), va gan gia tri d6 cho
31 break necessary to exit swit bién grade.
22 case 'B' Céc lénl} gan 1?. biéu thirc c’() - : L
a1 O gid tri bing bién bén trai ddu | | €in.get() ra vé EOF (end-of-
. break: be‘l.ng gid trj tra vé boi ham ¢ danh cau X SIS @k @ B Vvao.
i cin.get(). EOF co thé la ctrl-d hoac ctrl-z, tuy
37 theo hé diéu hanh. (MS-Windows:
38 cpse 'C': Pic diém nay con duge st C | ctrl-z, Unix/Linux: ctrl-d)
39 ase 'c': dung dé khoi tao nhidu bién
40 ++cCount; mot lac:
41 break; a=b=c=0;
42
So sanh grade (mot bién int)
v6i bidu dién s6 ctia A va a.
©2004 Tran Minh Chau.
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43 case 'D': // grade was uppercase D
44 case 'd': // or lowercase d ’
45 ++dCount; // increment dCount
46 break; // exit switch fig02_22.cpp
47 Kiém tra nay la cin thiét vi Enter duoc nhan sau
48 case 'F': // grade was ug m§j chir cai xép loai dwoc nhap. Viéc nhan Enter
49 case 'f': // or lowercass tap mot ky tw xudng dong can dugc loai bo. Ciing
50 ++£fCount; // nhu vy, ta mudn bo qua cac ky tu tring.
51 break; exit switch
52
53 case '\n': // ignore newlines,
54 case '\t': // tabs,
55 case ' ': // and spaces in input
56 break; // exit switch | Luuy truong hop default bao gom tat
57 ca cac truong hop con lai (chua xét dén).
58 default: // catch all other characters
59 cout << "Incorrect letter grade entered."
60 << " Enter a new grade." << endl;
61 break; // optional; will exit switch anyway
62
63 } // end switch
64
65 } // end while
66

004 Tran Minh Chau.
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67 // output summary of results m 67
68 cout << "\n\nTotals for each letter grade are:" m
69 << "\nA: " << aCount // display number of A grades
70 << "\nB: " << bCount // display number of B grades fig02_22.cpp
71 << "\nC: " << cCount // display number of C grades (4 of 4)
72 << "\nD: " << dCount // display number of D grades
73 << "\nF: " << fCount // display number of F grades
74 << endl;
75
76 return 0; // indicate successful termination
77
78 } // end function main
©2004 Tran Minh Chau.
FOTECH. VNU.
Enter the letter grades. m 68
Enter the EOF character to end input. m
a
B fig02_22.cpp
c output (1 of 1)
C
A
d
£
C
E
Incorrect letter grade entered. Enter a new grade.
D
A
b
~Z
Totals for each letter grade are:
A: 3
B: 2
C: 3
D: 2
F: 1
©2004 Tran Minh Chau.
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Cau truc lap do/while
O

* Tuong ty ciu tric while

A

— Kiém tra di€u kién ti€p tuc lap ¢
cuodi, khong kiém tra & dau

action(s)

— Than vong l3p chay it nhit mot
lan
» Cong thuc
do { true
statements

condition
} while ( condition );

false

) 4

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 2.

1 // Fig. 2.24: fig02_24.cpp ] 70
2 // Using the do/while repetition structure. ]

3 #include <iostream>

4 fig02_24.cpp
5 using std::cout; (1of1)

6 using std::endl;

7 fig02_24.cpp
8 // function main begins program Chi y pl}ép t:iqng truérc‘(preincrement) output (1 of 1)
S S e () trong phan kiém tra diéu kién lap.

10 {

1 int counter = 1; // initialize counter

12

13 do {

14 cout << couhter << " "; // display counter

15 } while ( counter++ <= 10 ); // end do/while

16

17 cout << endl;

18

19 return 0; // indicate successful termination

20

21 } // end function main

1 2 3 4 5 6 7 8 9 10

©2004 Tran Minh Chau.
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Cac lénh break va continue

e break

— Thoat ngay ra khoi cac cAu trac while, for,do/while,
switch

— Chuong trinh tiép tuc chay tai I¢nh dau tién ngay sau cau

truc

« thuong duoc st dung dé
— Thoat khoéi vong 1dp sém hon binh thuong
— b6 qua phan con lai ctia switch

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.
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1 // Fig. 2.26: £ig02_26.cpp
2 // Using the break statement in a for structure.
3 #include <iostream> m
4
5 using std::cout; 1234
6 using std::endl; Broke out of loop when x became 5
7
8 // function main begins program execution
9 int main()
10 ¢
11
12 int x; // x declared here so it can be used after the loop
13
14 // loop 10 times
15 for (x = 1; x <= 10; x++ ) { Thoat khoi vong for khi
16 break duoc thuec thi.
17 // if x is 5, termrdinate loop
18 if (x == 5 )
19 break; // break loop only if x is 5
20
21 cout << x << " "; // display value of x
22
23 } // end for
24
25 cout << "\nBroke out of loop when x became " << x << endl;
26
27 return 0; // indicate successful termination
28
29 '} // end function main ©2004 Trin Minh Chau.
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Cac lénh break va continue

e continue

— duoc dung trong while, for, do/while

— b6 qua phan con lai cta than vong lip

— chay tiép 1an lap tiép theo
* v&icac vong while vado/while

— thue hién kiém tra diéu kién lip ngay sau 1énh continue
* voivong for

— biéu thirc ting/giam bién dém duoc thuc hién

— sau d6, diéu kién lap duoc kiém tra

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 2.
. . ’ 74
1 // Fig. 2.27: £ig02_27.cpp
2 // Using the continue statement in a for structure. ’
3 #include <iostream>
. 12346782910
g using std::cout; Used continue to skip printing the value 5
6 using std::endl;
7
8 // function main begins program execution
9 int main()
10 { Bo qua phan con lai cta than vong
11 // loop 10 times for, nhay dén lan lap tiép theo.
12 for ( int x = 1; x <= 10 x++ ) {
13
14 // if x is 5 ontinue with next iteration of loop
15 if (x == 5
16 continue; // skip remaining code in loop body
17
18 cout << x << " "; // display value of x
19
20 } // end for structure
21
22 cout << "\nUsed continue to skip printing the value 5"
23 << endl;
24
25 return 0; // indicate successful termination
26
27 } // end function main 004 Trin Minh Chau.
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Lap trinh cau trac
Structured-Programming

« Lap trinh cau trac — Structured programming
— Chuong trinh dé hiéu, test, tim 18i (debug) va dé sira d6i hon
» Cac quy tac lap trinh cau tric
— Chi str dung cac cAu tric diéu khién mot dau vao mot dau ra
— Quy tic
1) Bit dau bang mdt so d6 khdi don gian nhit
2) MQdi hinh chit nhat (hanh dong) c6 thé dugc thay bang mot
chudi gém 2 hinh chir nhat khac
3) M&i hinh chit nhat (hanh dong) c6 thé dugc thay bang mot ciu
tric diéu khién tuy y (tuan tu, if, if/else, switch, while,
do/while hoac for)
4) Céc quy tic 2 va 3 c6 thé duoc ap dung nhiéu lan va theo thu
tu tuy ¥

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 2.
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Lap trinh cau trac
Structured-Programming

MO ta quy tic 3 (thay mot hinh chir nhat tiy ¥ bang mét cau trac diéu khién)

Qui tic 3
R C__
" e
—
Qui tic 3 Quitic 3

R ——

e

@
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Ngon ngir lap trinh C++

Chuwong 3 — Ham

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 3.

Chuong 3 - Ham

Dé muc

3.1 Gidi thiéu

32 Céc thanh phan ctia chuong trinh C++

33 Cac ham trong thu vién toan hoc

34 Ham

3.5 Dinh nghia ham (Function Definition)

3.6 Nguyén mau ham (Function Prototype)

3.7 Header File

3.8 Sinh s6 ngau nhién

3.9 Vi du: Tro choi may rii va Giéi thiéu vé kiéu enum

3.10 Céc kiéu luu trir (Storage Class)

3.11 Céc quy tac pham vi (Scope Rule)
3.12 b¢ quy (Recursion)

3.13 Vi duy str dung dé quy: chudi Fibonacci
3.14 So sanh B¢ quy va Vong lap

3.15 Ham véi danh sach dbi s6 rong
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Chuong 3 - Ham

Dé muc
3.16 Ham Inline
3.17 Tham chiéu va tham s 1a tham chiéu

3.18 Déi s6 mic dinh

3.19 Toan tit pham vi don (Unary Scope Resolution Operator)
3.20 Choéng ham (Function Overloading)

3.21 Khudn mau ham (Function Templates)

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.

3.1 Gidi thiéu

e Chia dé tri - Divide and conquer

— Xay dung mot chuong trinh tir cac thanh phan (component)
nhé hon

— Quan ly timg thanh phan d& quan Iy hon quan 1y chuong
trinh ban dau

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.




3.2 Cac thanh phan cta chwong trinh C++

* Céc module: cac ham(function) va 16p(class)
« Céac chuong trinh sir dung cdc module méi va dong géi sin
(“prepackaged”)
— Moi: cac ham va 16p do 1ap trinh vién ty dinh nghia
— Poéng goi san: cac ham va 16p tir thu vién chuan
101 goi ham - function call
— tén ham va cac thong tin (cac dbi sd - arguments) ma né can
* dinh nghia ham - function definition
— chi viét mét 1an
— duoc che khéi cac ham khac
* tuong tu
— Mot 6ng chi (ham goi - the calling function or caller) dé nghi mot

cong nhén (ham dugc goi - the called function) thuc hi¢n mot
nhiém vu va tra lai (bao cdo lai) két qua khi nhiém vu hoan thanh.

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.

3.3 Cac ham trong thw vién toan hoc

* Thuc hién cac tinh toan todn hoc thong thuong
— Include header file <ecmath> (hodc <math.h>)
* Céch goi ham
— tén_ham (do6i_s0); hoac
— tén_ham(doi so 1,doi so 2,...);
* Vidu
cout << sqgrt( 900.0 );
— Moi ham trong thu vién toan déu tra vé gia tri ki€u double
» cac doi1 so (argument) cho ham co thé la
— hiang - Constants
e sqrt( 4 );
— Dbién - Variables
® sqrt( x );
— biéu thirc - Expressions
e sgqrt( sgrt( x ) )
e sqrt( 3 - 6x );

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.




Method

Description

Example

ceil( x )

lam tron x ti s6 nguyén nhod
nhat khéng nho hon x

ceil( 9.2 )is10.0
ceil( -9.8 )is-9.0

cos( x )

cos cua x (lugng giac)
(x tinh theo don vi radian)

cos( 0.0 )isl1.0

exp( x ) ham mi: e mii x exp( 1.0 )is2.71828
exp( 2.0 )is7.38906
fabs( x ) gia tri tuyét doi cua x fabs( 5.1 )is5.1

fabs( 0.0 )is0.0
fabs( -8.76 )is8.76

floor( x )

lam tron x xudng s6 nguyén 16n
nhat khéng 16n hon x

floor( 9.2 )is9.0
floor( -9.8 )is-10.0

fmod( x, y )

phan du cua phép chia x/y , tinh
bang ki€u soO thuc

fmod( 13.657, 2.333 )is 1.992

log( x ) loga ty nhién cua x (co s0 e) log( 2.718282 )is1.0
log( 7.389056 )is2.0
loglO( x ) loga co s 10 cua x logl0( 10.0 )is1.0

log10( 100.0 )is2.0

pow( x, y )

x mily

pow( 2,7 )is128
pow( 9, .5 )is3

sin( x )

sin x (lwong giac)
(x tinh theo radian)

sinC 0.0 )isO

sgqrt( x )

can bac hai cua x

sqrt( 900.0 )is30.0
sqrt( 9.0 )is3.0

tan( x )

tang x (luong giac)
(x tinh theo radian)

tan( 0.0 )isO

Fig. 3.2 Math library functions.

© 2004 Trin Minh Chau. FOTECH. VNU
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3.4 Ham - function

* Chuong trinh con

— Module h6a mot chuong trinh

— kha ning tai sir dung phdn mém — Software reusability

* goi ham nhiéu lan

« Cac bién dia phuong — Local variables

— khai bao trong ham nao thi chi duoc biét dén bén trong ham

do

— bién duoc khai bao bén trong dinh ham 13 bién dia phunog

e (Cac tham sO0 — Parameters

— 1a céc bién dia phuong véi gié tri dugce truyén vao ham khi

ham duoc goi

— cung cap thong tin v€ bén ngoai ham

© 2004 Trin Minh Chau. FOTECH. VNU
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9
// Creating and using a programmer-defined function. m

2
3 #include <iostream>
. \
5 using std::cout; Function prototype: chi rd kiéu dit li¢u fig03_03.cpp
6 using std::endl; wﬂmmngmesmmm Uﬁb
7 can mdt sO int, va trd vé int.
8 int square( int ); // function prototype
9
10 int main()
11 {
12 // loop 10 times and calculate and ou Cép ngodc () dung khi g(?,i ham.
13 // square of x each time Khi chay xong, ham tra két qua.
14 for ( int x = 1; x <= 7 x++ )
15 cout << square( x ) << " "; // function call
16
17 cout << endl;
18
19 return 0; // indicates successful termination
20
21 } // end main 1 4 9 16 25 36 49 64 81 100
22
23 // square function definition returns square of an integer
24 int square( int y ) // y is a copy of argument to function
25 {
26 return y * y; // xet binh nghia ham square. y 1a mot ban sao
27 ctia d6i s6 dugc truyén vao. Ham tra véy  *
28 } // end function square y, hodc y binh phuong. au.
_ . 10
1 // Fig. 3.4: fig03_04.cpp
2 // Finding the maximum of three floating-point numbers.
3  #include <iostream>
4 3 04.cpp
5 using std::cout; f2)
6 using std::cin;
7 using std::endl;
8
9 double maximum( double, double, double ); // function prototype
10
11 int main(Q)
12 { : : z %
i Ham maximum lay 3 tham so
13 double numberl; " A 1s . A
14 double number2; (ca31adouble)vaﬁave
) mot double.
15 double number3;
16
17 cout << "Enter three floating-point numbers: ";
18 cin >> numberl >> number2 >> number3;
19
20 // numberl, number2 and number3 are arguments to
21 // the maximum function call
22 cout << "Maximum is: '
23 << maximum( numberl, number2, number3 ) << endl;
24
25 return 0; // indicates successful termination 1 Minh Chau.

VNU.




26
27
28
29
30
31
32
33
34
85
36
37
38
89
40
41
42
43

¥} // end main m

du phay phan tach cac tham sd.

"L03_04xpp
(20f2)

// function maximum definition;
// x, y and z are parameters

double maximum( double x,“double y, double z )
{ fig03_04.cpp

double max = x; // assume x is largest output (1 of 1)

it Cy > max ) // it y is larger,

max = y; // assign y to max
if (z>max ) // if z is larger,

max = z; // assign z to max
return max; // max is largest value

} 7/ end function maximum

Enter three floating-point numbers: 99.32 37.3 27.1928
Maximum is: 99.32

Enter three floating-point numbers: 1.1 3.333 2.22
Maximum is: 3.333

hau.

Enter three floating-point numbers: 27.9 14.31 88.99

X = = nn AN

12

3.4 Ham

* Nguyén mau ham - Function prototype
— Cho trinh bién dich biét kiéu dir liéu ctia d6i sé va kiéu gia
tri tra vé cia ham
int square( int );
e Ham léy mot gid tri int va tra vé mot giatri int
— S¢€ gioi thiéu k¥ hon sau

* Goi ham
square (x) ;
— Ciap ngoic don 13 toan tir dung dé goi ham
« Truyén dbi sé x
« Ham nhén duoc ban sao cac dbi sb cho riéng minh
— Sau khi két thiic, ham tra két qua vé cho noi goi ham

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.




3.5 Dinh nghia ham - function definition

 dinh nghia ham
return-value-type function-name ( parameter-list )

{

declarations and statements
}

— danh sach tham s — Parameter list

« déu phay tach cac tham sb

— mdi tham sb can cho biét kiéu dit liéu cta tham sb d6

« Néu khong c6 dbi sd, sir dung void hoic dé trong
— gia trj tra vé — Return-value-type

« kiéu cua gia tri tra vé (s dung void néu khong tra vé gia tri

g)

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.

14

3.5 Dinh nghia ham

e Tukhdéa return

Vi du v& ham s e aen A . aex .2 . X
int square( int y ) - tra_du’ liéu vé, va tra diéu khién lai cho noi
c goi (galler) ‘
return y * y: * néu khong trd ve, su dung return;
} — ham ket thic khi chay dén ngodc phai ( })
« diéu khién ciing dugc tra vé cho noi goi
int mainQ) ~ 2 g ~ A 1\ A
c * Khong thé dinh nghia mgt ham bén
trong mgt ham khac

cout << square(x);

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.




3.6 Nguyén mau ham - Function Prototype

« Function prototype bao gdm
— Tén ham
— Céc tham s6 (s6 lugng va kiéu dir liéu)
— Kiéu tra vé (void néu khong trd veé gia tri gi)
« Function prototype chi can dén néu dinh nghia ham dit
sau 101 goi ham (function call)
» Prototype phai khép véi dinh nghia ham

— Function prototype
double maximum( double, double, double );

— Function definition
double maximum( double x, double y, double z )
{

}

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.
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3.6 Function Prototype

* Chtr ky cua ham - Function signature

— Phan prototype chtra té€n va cac tham s cua ham
e double maximum( double, double, double ) ;

’ 9 7 7 Function signature
* Ep ki€u do61 s6 — Argument Coercion
— Ep céc d6i s6 thanh céc kiéu di liéu thich hop
« dbi int (4) thanh double (4.0)
cout << sqrt(4)
— chc quy tic bién d6i
« céc ddi s6 thuong duoc tu dong doi kiéu
« d6i tir double sang int co thé lam tron dit liéu
— 3.4 thanh 3
— céc kiéu hdn hop duoc nang 18n kiéu cao nhat
e int * double

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.




3.6 Function Prototype

Data types

long double

double

float

unsigned long int (synonymous with unsigned long)
long int (synonymous with 1ong)

unsigned int (synonymous with unsigned)

int

unsigned short int (synonymous with unsigned short)
short int (synonymous with short)
unsigned char

char

bool (False becomes 0, true becomes 1)
Fig. 3.5 Promotion hierarchy for built-in data types.

© 2004 Trin Minh Chau. FOTECH. VNU - _

Chuong 3.

3.7 Header File

» (Cic file header chtra

— cac function prototype

— dinh nghia cua cac kiéu dit liéu va cac hing
e Cic file header két thuc bang .h

— cdc file header do 1ap trinh vién dinh nghia
#include “myheader.h”

» Cac file header cua thu vién
#include <cmath>

— chuy:

« <cmath> twong dwong véi <math.h> (kiéu cii, trudc ANSI

C++)

+ <jostream> twong duong vai <iostream.h> (ki€u cii, trudc

ANSI C++)

© 2004 Trin Minh Chau. FOTECH. VNU - _
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3.8 Sinh sb ngau nhién
Random Number Generation

« Ham rand (thudéc <cstdlib>)
— i = rand();
— Sinh mot s6 nguyén khong 4m trong doan tir 0 dén
RAND MAX (thuong la 32767)
« Lay ty 1& va dich (scaling and shifting)
— phép dong du (ldy s6 du) — Modulus (remainder) operator: %
<10 % 3bing1l
ex % ynimgitaOvay - 1
— Vidu
i =rand() % 6 + 1;
e “Rand() % 6” sinh mét sd trong khoang tir 0 dén 5 (lay ty 18 )
e “+ 1~ tao khoang tir | dén 6 (dich)
— Tiép theo: chuong trinh tha stc sac

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.

20
1 // Fig. 3.7: £ig03_07.cpp m
2 // Shifted, scaled integers produced by 1 + rand() % 6. m
3 #include <iostream>
. fig03_07.cpp
5 using std::cout; =
6 using std::endl; 6 6 5 5 6
7 5 1 1 5 3
8 #include <iomanip> 6 6 2 4 2
9 6 2 3 4 1
10 using std::setw;

12 #include <cstdlib> // contains function prototype for rand
13

14 int main()

15 ¢

16 // loop 20 times A .

17 for ( int counter = 1; counter <= 20; K,et Hraiend rand() duoc ,
18 lay ty 1€ va dich thanh mét so
19 // pick random number from 1 to trong khoéng tir 1 dén 6.

20 cout << setw( 10 ) << ( 1 + rand() % 6 );

21

22 // if counter divisible by 5, begin new line of output

23 if ( counter % 5 == 0 )

24 cout << endl;

25

26 } // end for structure

27

28 return 0; // indicates successful termination

29 ©2004 Trin Minh Chéu.

30 } // end main FOTECH. VNU.




3.8 Sinh sb ngau nhién

« Tiép theo

— Chuong trinh biéu dién phan bd (distribution) ctia ham
rand ()

— Gia 1ap 6000 lan tha stc sic

— Insd luong cac gid tr1 1, 2, 3, v.v.... tha duoc

— 56 luong dém dugc cua mdi gia trj phai xap xi 1000

21

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.
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©

// Roll a six-sided die 6000 times.
#include <iostream>

// Fig. 3.8: fig03 08.cpp m
V]

fig03_08.cpp

using std::cout; (1of3)
using std::endl;

#include <iomanip>

10 using std::setw;

11

12 #include <cstdlib> // contains function prototype for rand

13

14 int main(Q)

15 {
16
17
18
19
20
21
22
23

int frequencyl =
int frequency2 =
int frequency3 =
int frequency4 =
int frequency5 = 0;

int frequency6 = 0;

int face; // represents one roll of the die

O O O o O

©2004 Tran Minh Chau.
FOTECH. VNU.
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’ 23

24 // loop 6000 times and summarize results

25 for ( int roll = 1; roll <= 6000; roll++ ) { ’

26 face = 1 + rand() % 6; // random number from 1 to 6

27 fig03_08.cpp
28 // determine face value and increment appropriate counter (20f3)
29 switch ( face ) {

30

31 case 1: // rolled 1

32 ++frequencyl;

88 break;

34

35 case 2: // rolled 2

36 ++frequency?2;

S break;

38

39 case 3: // rolled 3

40 ++frequency3;

41 break;

42

43 case 4: // rolled 4

44 ++frequency4;

45 break;

46

47 case 5: // rolled 5

48 ++frequency5; 004 Tran Minh Chau.
49 break; TECH. VNU.

- m 24
51 case 6: // rolled 6 m
52 ++frequency6;
53 break: fig03_08.cpp
54 (3 of3)
55 default: // invalid value
56 co << "Program should never get here!";
I ) Trudng hop mic dinh dugc xét dén, ngay
£ b o2 Enel S ca khi n6 khong bao gio xay ra. Day la
59 mdt nét ctia phong cach 1ap trinh tot
60 } 7/ end for
61
62 // display results in tabular format
63 cout << "Face" << setw( 13 ) << "Frequency"
64 << "\n 1" << setw( 13 ) << frequencyl Face Frequency
65 << "\n 2" << setw( 13 ) << frequency2 1 1003
66 << "\n 3" << setw( 13 ) << frequency3 2 1017
67 << ""\n 4" << setw( 13 ) << frequency4 3 983
68 << "\n 5" << setw( 13 ) << frequency5 4 994
69 << "\n 6" << setw( 13 ) << frequency6 << endl; 5 1004
70 6 999
71 return 0; // indicates successful termination
72
73 } // end main

©2004 Tran Minh Chau.
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3.8 Sinh sb ngau nhién

* Goi rand() lap di lap lai
— cho két qua 1a cting mot chudi sd
e Céc s gia ngau nhién (pseudorandom numbers)
— chudi céc sb "ngau nhién" duoc dinh sin
— chuong trinh chay 1an nao ciing sinh cing mot chudi
« Pé duoc cac chudi ngiu nhién khac nhau
— Cung cap mot gia tri hat gidng
* diém xuat phat cho viéc sinh chudi ngau nhién
« hat giéng giéng nhau s& cho ciing mot chudi ngau nhién
— srand (seed) ;

* <cstdlib>
« su dung truéc rand () dé dit hat giéng

25

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.
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// Fig. 3.9: fig03 09.cpp m
// Randomizing die-rolling program. m

#include <iostream>
fig03_09.cpp

using std::cout; (10of2)
using std::cin;
using std::endl;

#include <iomanip>
using std::setw;

// contains prototypes for functions srand and rand
#include <cstdlib>

// main function begins program execution
int mainQ)

{

unsigned seed;

Dit hat giéng bing
srand ().

cout << "Enter seed:
cin >> seed;
srand( seed ); // seed random number generator

©2004 Tran Minh Chau.
FOTECH. VNU.
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25 // loop 10 times m 27
26 for ( int counter = 1; counter <= 10; counter++ ) { m
27
28 // pick random number from 1 to 6 and output it fig03_09.cpp
29 cout << setw( 10 ) << ( 1 + rand() % 6 ); (2 of2)
30
31 // if counter divisible by 5, begin new line of output figd3_09.cpp
32 if ( counter % 5 == 0 ) output (1 of 1)
33 cout << endl;
34
35 } // end for
36
37 return O; // indicafas—sx cEul_toemination
38 ran() sinh cung mot chuoi
39 3} // end main ngau nhiéq néu dung cung
mot hat giong

Enter seed: 67

6 6 2

1 6 4
Enter seed: 432

4 1 6

3 2
Enter seed: 67

6 1 4 6 2 )

1 6 1 6 4 ©2004 Tran Minh Chau.

FOTECH. VNU.
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3.8 Sinh sb ngau nhién

e C06 thé sir dung thoi gian hién tai dé lam hat gidng
— khéng can phai dit hat giong mdi 1an sinh 1 s6 ngiu nhién
— srand( time( 0 ) ),
— time( 0 );
* <ctime>
« tra vé thoi gian hién tai, tinh bang giay
« Tong quat vé dinh va lay ty 1¢
— Number = shiftingValue + rand () % scalingFactor
— shiftingValue = s6 dau tién ctia khoang mong muébn
— scalingFactor = d6 rong ctia khoang mong mudn

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.




29
3.9 Vi du: Tro chei may rui va
Gi&i thiéu ve kieu enum

« Kiéu liét ké - Enumeration

— tap hop cac sb tu nhién duoc dit tén

enum typeName {constantl, constant2...} ;

— Cac héng sO 1a cac sd nguyén bat dau tir 0 (mic dinh), tang dan,

moi lan thém 1 don vi.
— Céc hang phai ¢6 tén riéng
— Khong thé gan gia tri kiéu nguyén cho bién kiéu liét ké
* Phai dung mdt gia tri thudc cung kiéu liét ké da duoc dinh nghia

* Vidu

enum Status {CONTINUE, WON, LOST};

enum Foo {Zero, One, Two};

Status enumVar;
enumVar = WON; // cannot do enumVar = 1 or enumVar=One

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.

3.9 Vi dy: Tré choi may rdi va ?

Gi®i thiéu ve kiéu enum
« Cac hang kiéu liét ké c6 thé co gia tri dat trude
enum Months { JAN = 1, FEB, MAR, APR, MAY,
JUN, JUL, AUG, SEP, OCT, NOV, DEC};
— bat dau tai 1, ting dan mdi 1an thém 1
« Tiép theo: gia l1ap tro choi gieo stic sac
— Gieo 2 con stc sic, dugc két qua 1a tong hai gia tri gieo duoc
— 7 hoidc 11 tai 1an gieo dau tién: ngudi choi thang
— 2,3, hodc 12 tai lan gieo dau tién: nguoi choi thua
- 4,5,6,8,9, 10
* gia tr1 gieo dugc trd thanh "diém" (point) clia nguoi choi

* nguoi choi phai gieo dugc s6 di€ém cua minh trude khi gieo
duoc 7 dé thang cudc

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.




1 // Fig. 3.10: fig03 _10.cpp m 31
2 // Craps. m
3  #include <iostream>
4 fig03_10.cpp
5 using std::cout; (1 of5)
6 using std::endl;
7
8 // contains function prototypes for functions srand and rand
9 #include <cstdlib> Ham gieo 2 con suc sdc va tra vé két
10 qua la 1 gia tri kiéu int.
11 #include <ctime> //Contains prototype for function time
12
13 int rollDice( void ); // function prototype
14
15 int mainQ) Kiéu liét ké dé ghi trang thai
16 { cua van choi hién tai.
17 // enumeration constants represent game status
18 enum Status { CONTINUE, WON, LOST };
19
20 int sum;
21 int myPoint;
22
23 Status gameStatus; // can contain CONTINUE, WON or LOST
24
©2004 Trin Minh Chau.
FOTECH. VNU.
_ _ B} m 32
25 // randomize random number generator using current time
26 srand( time( 0 ) ); m
27
28 sum = rollDice(); // first roll of the dice fig03_10.cpp
29 (2 of5)
30 // determine game status and point based on sum of dice
31 switch ( sum ) { <« . ;
32 1énh switch quyét dinl’l ket
33 // win on first roll cuc van ChGi, dua vao két qua
34 T gieo suc sac.
55 case 11:
36 gameStatus = WON;
37 break;
38
39 // lose on first roll
40 case 2:
41 case 3:
42 case 12:
43 gameStatus = LOST;
44 break;
45
©2004 Tran Minh Chau.
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46 // remember point m 33
47 default: m
48 gameStatus = CONTINUE;
49 myPoint = sum; fig03_10.cpp
50 cout << "Point is " << myPoint << endl; @B of5)
51 break; // optional
52
53 } 7/ end switch
54
55 // while game not complete ...
56 while ( gameStatus == CONTINUE ) {
57 sum = rollDice(); // roll dice again
58
59 // determine game status
60 if ( sum == myPoint ) // win by making point
61 gameStatus = WON;
62 else
63 if (sum == 7 ) // lose by rolling 7
64 gameStatus = LOST;
65
66 } 7/ end while
67
©2004 Trin Minh Chau.
FOTECH. VNU.
68 // display won or lost message m 34
69 if ( gameStatus == WON ) m
70 cout << "Player wins" << endl;
71 else fig03_10.cpp
72 cout << "Player loses" << endl; 4 of 5)
73
74 return 0; // indicates successful termination
75 Ham rollDice khong lay
76 } // end main ddi s6, nén né co tir khoa
77 void tai danh sach tham $b.
78 // roll dice, calculate sum and display results
79 int rollDice( void )
80 {
81 int diel;
82 int die2;
83 int workSum;
84
85 diel = 1 + rand() % 6; // pick random diel value
86 die2 = 1 + rand() % 6; // pick random die2 value
87 workSum = diel + die2; // sum diel and die2
88
©2004 Tran Minh Chau.
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35
89 // display results of this roll m
90 cout << "Player rolled " << diel << " + " << die2 m
921 << " = " << workSum << endl;
92 fig03_10.cpp
93 return workSum; // return sum of dice (S of 5)
94
95 } // end function rollDice
fig03_10.cpp
output (1 of 2)

Player rolled 2 + 5 = 7
Player wins

Player rolled 1 + 3 = 4
Player rolled 6 + 6 = 12 Point is 4
Player loses Player rolled 4 + 6 = 10

Player rolled 2 + 4 = 6
Player rolled 3 + 3 = 6 Player rolled 6 + 4 10
Point is 6 Player rolled 2 + 3 5
Player rolled 5 + 3 = 8 BULES EelLEe 20 @ S
Player rolled 4 + 5 = 9 BAle e st b o 2
Player rolled 2 + 1 = 3 Player rolled 4 + 4 = 8
Player rolled 1 + 5 = 6 Player rolled 4 + 3 = 7
Player wins Player loses

©2004 Tran Minh Chau.
FOTECH. VNU.
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3.10 Cac kiéu Iwu trir — Storage Classes

e bién c6 cac thudc tinh
— @4 biét: tén, kiéu, kich thudc, gia tri
— kiéu luu trit — Storage class
« bién ton tai bao lau trong bd nhé

Pham vi — Scope

* bién c6 thé dugce st dung tai nhiing noi nao trong chuong trinh
— Lién két — Linkage
« Dbi voi nhimg chuong trinh gdm nhiéu file (multiple-file

program) — (xem chuong 6), nhimng file nao co thé st dung
bieén do

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.
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3.10 Cac kiéu lwu trir — Storage Classes

* loai bién tu dong — Automatic storage class
— bién duoc tao khi chuong trinh chay vao mdt khoi chuong
trinh (block)
— va bi huy bo khi chuong trinh ra khoi block
— Chi ¢6 cac bién dia phuong cia cac ham méi c6 thé 1a bién
tu dong
* madc dinh la ty dong
* tu khoa auto dung dé khai bao bién tu dong
— trkhoa register
« goi ¥ dit bién vao thanh ghi tbc do cao
« ¢6 lgi cho céc bién thudng xuyén duoc sir dung (con dém vong
lap)
« Thuong 1a khong can thiét, trinh bién dich ty toi wu hoa
— Chi dung mdt trong hai tr register hodc auto.
e register int counter = 1;

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.
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3.10 Cac kiéu lwu triv

« loai bién tinh — Static storage class
— Bién ton tai trong sudt chuong trinh
- Co thé khong phai noi nio cling dung dugc, do ap dung quy
tac pham vi (scope rules)
« tu khoa static
— danh cho bién dia phuong bén trong ham
— giit gid tri gifta cac 1an goi ham
— chi dugc biét dén trong ham cua bién d6
* tor khoa extern
— mac dinh véi cac bién/ham toan cuc (global
variables/functions)
* toan cuc: dugc dinh nghia bén ngoai cac ham
— duoc biét dén tai moi ham nam sau bién do

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.
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3.11 Cac quy tac pham vi — Scope Rules

* Pham vi — Scope
— Pham vi ctia mot dinh danh (tén) 13 phan chwong trinh noi co
thé st dung dinh danh do
* Pham vi file — File scope
— duoc dinh nghia bén ngoai mgt ham va duoc biét dén tai moi
ham trong file
— céc bién toan cuc (global variable), dinh nghia va prototype
cua cac ham.
* Pham vi ham — Function scope
— chi ¢6 thé duoc dung dén bén trong ham chira dinh nghia
— Chi &p dung cho cac nhan (label), vi du: cac dinh danh di
kem mot dau hai cham (case:)

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.
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3.11 Cac quy tac pham vi

« Pham vi khéi — Block scope
— Bit dau tai noi khai béao, két thic tai ngodc phai }
« chi c6 thé dugc dung trong khoang nay
— Céc bién dia phuong, cac tham s6 ham
— chc bién static ciing c6 pham vi khdi
* loai luu trir doc 1ap v6i pham vi
 Function-prototype scope
— danh sach tham sb ctia function prototype
— khéng bat budc phai chi 1 cc tén trong prototype
* Trinh bién dich bo qua
— Trong mdt prototype, mdi tén chi dugce dung mot 1an
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1 // Fig. 3.12: £ig03_12.cpp
2 // A scoping example.
3 #include <iostream>
4 fig03_12.cpp
5 using std::cout; (1 of 5)
6 using std::endl;
7
8 void useLocal ( void ) ; du:(_)c’khai bao bén ngoai ham;
D cerel R st mieeeil | cesel s 1a bién toan cuc voi pham vi file.
10 wvoid useGlobal( void // function prototype
1
12 int x = 1; // global variable
13 2
14 int main() Bién dia phuong v6i pham vi ham.
15 {
16 int x = 5; // local variable to main
17
18 cout << "local x in main's outer scope is " << x << endl;
19 Tao mot kh(‘)i’, cho x pham vi
20 { // start new scope khoi. Khi khoi két thic, x s€
21 bi hay bo.
22 int x = 7;
23
24 cout << "local x in main's inner scope is " << x << endl;
25 04 Tran Minh Chau.
26 } // end new scope ECH. VNU.
42

27
28 cout << "local x in main's outer scope is " << x << endl;
29
30 useLocal() ; // uselocal has local x g03_12.cpp
31 useStaticLocal(); // useStaticLocal has static local x L of 5)
32 useGlobal () ; // useGlobal uses global x
33 useLocal () ; // uselLocal reinitializes its local x
34 useStaticLocal(); // static local x retains its prior value
35 useGlobal () ; // global x also retains its value
36
37 cout << "\nlocal x in main is " << x << endl;
38
39 return 0; // indicates successful termination
40
41 } // end main
42

©2004 Trin Minh Chau.
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43 // uselocal reinitializes local variable x during each call ml 43

44 void uselocal( void ) E

45 {

46 int x = 25; // initialized each time usel.ocal is called fig03_12.cpp

47 Bién ty dong (bién dia phuong ciia @ of3)

48 cout << endl << "local x is|ham). Bién nay sé& bi hity khi ham két

49 << " on entering uselLo| thuc, va dugc khoi tao lai khi ham bét

50 ++x; dau.

51 cout << "local x is " << x

52 << " on exiting uselocal" << endl;

53

54 } // end function uselocal

55
©2004 Tran Minh Chau.
FOTECH. VNU.

56 // useStaticLocal initializes static local variable x only the 44

57
58
59
60
61
62
63
64
65
66
67
68
69

71

// first time the function is called; value of x is saved
// between calls to this function
void useStaticLocal( void )

[A]

V]
fig03_12.cpp
(4 of 5)

{
// initialized only first time useStaticLocal is called
static int x = 50;
cout << endl << "lo static x is " << x
<< " on entering us aticLocal" << endl;
++x;
cout << "local static x is " << x
<< " on exiting useStaticLocal" <<
} // end function useStaticLocal ham.

Bién tinh dia phuong cuia ham; né dugc khai tao
ding mot lan va gitt nguyén gia tri gitra cac lan goi

©2004 Tran Minh Chau.
FOTECH. VNU.
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72 // useGlobal modifies global variable x during each call HZII

73 void useGlobal ( void )
74 {

Ham nay khong khai bao bién nio. N6 sir dung bién toan
cuc x da duoc khai bao tai dau chuong trinh.

75 cout << endl << '"gl x is " << x ngu3_I1z.cpp
76 << " ering useGlobal" << endl; (S of 5)

77 x *= 10;

78 cout << "global x is " << x fig03_12.cpp
79 << " on exiting useGlobal" << endl; output (1 of 2)
80

81 } // end function useGlobal

local x in main's outer scope is 5
local x in main's inner scope is 7
local x in main's outer scope is 5

local x is 25 on entering uselocal
local x is 26 on exiting uselocal

local static x is 50 on entering useStaticLocal
local static x is 51 on exiting useStaticlocal

global x is 1 on entering useGlobal
global x is 10 on exiting useGlobal

©2004 Tran Minh Chau.
FOTECH. VNU.
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local x is 25 on entering uselocal m
local x is 26 on exiting uselocal

fig03_12.cpp
local static x is 51 on entering useStaticLocal output (2 of 2)
local static x is 52 on exiting useStaticLocal

global x is 10 on entering useGlobal
global x is 100 on exiting useGlobal

local x in main is 5

©2004 Tran Minh Chau.
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3.12 bé quy — Recursion

» Cac ham d¢ quy — Recursive functions
— cac ham ty goi chinh minh
— chi giai quyét mot trudong hop co ban (base case)
« Néu khong phai truong hop co ban
— Chia bai toan thanh cac bai todn nho hon
— Goi ban sao méi ctia ham dé giai quyét van dé nho hon (goi
dé quy (recursive call) hodc budc d¢ quy(recursive step))
« hoi ty dan dan vé truong hop co ban
» ham goi chinh no tai 1&€nh return
— Cubi cung, truong hop co ban duoc giai quyét
« cau tra 1i di nguoc 18n, giai quyét toan bo bai toan

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.
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3.12 bé quy

* Vi du: tinh giai thura (factorial)
nl=n*(n-1)*(n-2)*... %1
— Quanhé dé quy (n!=n*(n-1)!)
5I=5%4]

41=4%3/...
— Trudng hop co ban (11 =0! = 1)

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.
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1 // Fig. 3.14: £fig03_14.cpp
2 // Recursive factorial function. ’
3 #include <iostream>
4 fig03_14.cpp
5 using std::cout; (1of2)
6 using std::endl;
7
8 #include <iomanip>
9 Kiéu dit liéu unsigned
10 using std::setw; long co thé Iuu sb nguyén
11 trong khoang tir 0 dén 4 ty.
12 unsigned long factorial( unsigned long ); // function prototype
13
14 int main()
15 {
16 // Loop 10 times. During each iteration, calculate
17 // factorial( i ) and display result.
18 for (int i = 0; i <= 10; i++ )
19 cout << setw( 2 ) << i << "! ="
20 << factorial( i ) << endl;
21
22 return 0; // indicates successful termination
23
24 } // end main
<2004 Trin Minh Chau.
FOTECH. VNU.
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25
26 // recursive definition of function factorial m
27 unsigned long factorial( unsigned long number )
28 { Trudng hop co ban xay ra khi fig03_14.cpp
29 // base case ‘,,/”’/////// taco 0! hoac1!. (2 of2)
30 if ( number <= 1 )
31 return 1; Moi truong hop khac phai fig03_14.cpp
32 dugc chia nho (bude dé qui). output (1 of 1)
33 // recursive step
34 else
35 return number * factorial( number - 1 );
36
37 } // end function factorial

0! =1

1' =1

2! = 2

3! =6

4! = 24

5! = 120

6! = 720

7! = 5040

8! = 40320

9! = 362880 ©2004 Trin Minh Chau.
10! = 3628800 FOTECH. VNU
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3.13 Vi du str dung dé quy: chudi Fibonacci

» Chudi Fibonacci: 0, 1, 1,2, 3, 5, 8...
— MBOi s6 14 tong cua hai sb dtng lién trude
— Vi du mot cong thic dé quy:
* fib(n) = fib(n-1) + fib(n-2)
» Ma C++ cho ham Fibonacci

long fibonacci( long n )
{
if (n==0|] n==1) // base case
return n;
else
return fibonacci( n - 1 ) +
fibonacci( n - 2 );

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 3.
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3.13 Vi du str dung dé quy: chudi Fibonacci

£( 3)

return [£( 2 )| * |[£( 1)

RN

return £( 1 ) + |£( 0 ) return 1

return 1 return 0

© 2004 Tran Minh Chau. FOTECH. VNU [< »] Chuong 3.




3.13 Vi du str dung dé quy: chudi Fibonacci

o Thu tu thuc hién
— return fibonacci( n - 1 ) + fibonacci( n - 2 );
» Khong xac dinh ham nao duogc thuc hién trudce
— C++ khong qui dinh
— Chi c6 cac phép &&, | | va ?: dam bao thu tu thuc hién tu
trai sang phai
» Cac 101 goi ham d¢ quy
— Mbi ting dé quy nhan dbi s lan goi ham
« s6 thir 30 can 2730 ~ 4 ty 10 goi ham
— Do phuc tap iy thura (Exponential complexity)

53

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.
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// Fig. 3.15: £fig03_15.cpp ’
// Recursive fibonacci function. ’

#include <iostream>

using std::cout; (10f2)

Cac s6 Fibonacci tang rit nhanh
using std::endl; va déu la so khong am.
Do do, ta dung kiéu

unsigned long fibonacci( unsigned long ); // fung

using std::cin;

fig03_15.cpp

unsigned long.

int main ()

{

unsigned long result, number;

// obtain integer from user
cout << "Enter an integer: ";
cin >> number;

// calculate fibonacci value for number input by user
result = fibonacci( number ) ;

// display result
cout << "Fibonacci (" << number << ") = " << result << endl;

return 0; // indicates successful termination 004 Trin Minh Chau.
FOTECH. VNU.
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26

27 } // end main ’

28

29 // recursive definition of function fibonacci fig03_15.cpp
30 unsigned long fibonacci( unsigned long n ) (2 of2)

31 {

32 // base case fig03_15.cpp
33 if (n == T output (1 of 2)
34 return n;

35

36 // recursive step

37 else

38 return fibonacci( n - 1 ) + fibonacci( n - 2 );

39

40 } // end function fibonacci

Enter an integer: 0
Fibonacci(0) = 0

Enter an integer: 1
Fibonacci(l) =1

Enter an integer: 2
Fibonacci(2) =1

Enter an integer: 3 X . A
©2004 Tran Minh Chau.

Fibonacci (3) = 2 FOTECH. VNU
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Fibonacci (4) = 3

Enter an integer: 4 m

Enter an integer: 5 fisc03 15.c
Fibonacci(5) = 5 oftpl;t (2 (l))iPZ)

Enter an integer: 6
Fibonacci(6) = 8

Enter an integer: 10
Fibonacci (10) = 55

Enter an integer: 20
Fibonacci (20) = 6765

Enter an integer: 30
Fibonacci (30) = 832040

Enter an integer: 35
Fibonacci (35) = 9227465

©2004 Tran Minh Chau.
FOTECH. VNU.
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3.14 So sanh bé quy va Vong lap

« Lap

— Vong lap (Iteration): 1dp twdng minh

— D¢ quy: cac 101 goi ham duoc 1ap di lap lai
Két thuc

— Vong lap: diéu kién lap thit bai

— D¢ quy: gap trudng hop co ban

Ca hai déu c6 thé 1ip vo tan

Can dbi gitra hiéu qua chuong trinh (vong lap) va
cong nghé phan mém t6t (d¢ quy)

— vong 13p chay nhanh hon

— d¢€ quy trong sang hon

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.
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3.15 Ham v&i danh sach tham so rong

« Danh sach tham s6 rong
— dung tir khoa void hodc dé danh sach rong
— danh cho ham khong 13y dbi s6
— thi dy: ham print khong lay ddi s6 va khong tra vé gia tri
nao
e void print() ;

e void print( void );

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.




1 // Fig. 3.18: £fig03_18.cpp ml >
2 // Functions that take no arguments. E
3 #include <iostream>
4 fig03_18.cpp
5 using std::cout; (1of2)
6 using std::endl;
7
8 wvoid functionl() ; // function prototype
9 void function2( void ); // function prototype
10
11 int main()
12 {
13 functionl(); // call functionl with no arguments
14 function2(); // call function2 with no arguments
15
16 return 0; // indicates successful termination
17
18 } // end main
19
©2004 Tran Minh Chau.
FOTECH. VNU.
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20 // functionl uses an empty parameter list to specify that
21 // the function receives no arguments E
22 void functionl ()
23 { fig03_18.cpp
24 cout << "functionl takes no arguments" << endl; (2 of2)
25
26 } // end functionl fig03_18.cpp
27 output (1 of 1)
28 // function2 uses a void parameter list to specify that
29 // the function receives no arguments
30 void function2( void )
31 {
32 cout << "function2 also takes no arguments" << endl;
33
34 } // end function2

functionl takes no arguments

function2 also takes no arguments

©2004 Tran Minh Chau.
FOTECH. VNU.
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3.16 Ham Inline

* Ham inline
— Tu khoéa inline dat trudc ham
— Yéu cau trinh bién dich sao chép mi vao chuong trinh thay
cho viéc tao 101 goi ham
* Giam chi phi goi ham (function-call overhead)
* Trinh bién dich c6 thé bé qua inline
— Tét ddi v6i cac ham nho, hay ding
* Vidu
inline double cube( const double s )
{ return s * s * s; }
— const cho trinh bién dich biét ring ham khong stra doi s

« duoc nodi dén trong cac chuong 6-7

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.
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1 // Fig. 3.19: £ig03_19.cpp
2 // Using an inline function to calculate. ’
3 // the volume of a cube.
4 #include <iostream> fig03_19.cpp
5 (1of2)
6 using std::cout;
7 using std::cin;
8 using std::endl;
9
10 // Definition of inline function cube. Definition of function
11 // appears before function is called, so a function prototype
12 // is not required. First line of function definition acts as
13 // the prototype.
14 inline double cube( const double side )
15 {
16 return side * side * side; // calculate cube
17
18 } // end function cube
19

©2004 Tran Minh Chau.
FOTECH. VNU.




20 int main() m 63
21 { m
22 cout << "Enter the side length of your cube: ";
23 fig03_19.cpp
24 double sideValue; (2 0f2)
25
26 cin >> sideValue; figd3_19.cpp
27 output (1 of 1)
28 // calculate cube of sideValue and display result
29 cout << "Volume of cube with side "
30 << sideValue << " is " << cube( sideValue ) << endl;
31
32 return 0; // indicates successful termination
33
34 } // end main
Enter the side length of your cube: 3.5
Volume of cube with side 3.5 is 42.875

©2004 Tran Minh Chau.
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3.17 Tham chiéu va Tham sé la tham chiéu

e Céac tham chiéu 1a céc biét danh (alias) cua céac
bién khic
— chi t&i cung mot bién
— ¢6 thé duoc dung bén trong mot ham

int count = 1; // khai bao bién nguyén count

int &cRef = count; // tao cRef 1la mét biét danh cta count
++cRef; // tang count (s dung biét danh cua count)

« Céc tham chiéu phai dugc khaoi tao khi khai bao
— Néu khong, trinh bién dich bao 15i
— Tham chiéu lac (Dangling reference)
« tham chiéu t&i bién khong xac dinh

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.
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1 // Fig. 3.21: £fig03_21.cpp
2 // References must be initialized. m
3 #include <iostream>
4 fig03_21.cpp
5 using std::cout; (Tof1)
6 using std::endl;
7 fig03_21.cpp
G oo meem () output (1 of 1)
9 {
10 int x = 3; y duogc khai bao la mot tham chiéu t6i x.
1
12 // y refers to (&S an alias for) x
13 int &y = x;
14
15 cout << "x = " << x << endl << "y = " << y << endl;
16 y =7;
17 cout << "x = " << x << endl << "y = " << y << endl;
18
19 return 0; // indicates successful termination
20
21 } // end main
x =3
y 3
x =1
y =17 ©2004 Tran Minh Chau.
FOTECH. VNU.
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1 // Fig. 3.22: fig03_22.cpp
2 // References must be initialized. m
3 #include <iostream>
4 fig03_22.cpp
5 using std::cout; (Tof1)
6 using std::endl;
7 fig03_22.cpp
8 int main() L&i bién dich — tham chiéu khong duoc khai tao. |1 ©FD
9 {
10 int x = 3;
11 int &y; // Error: y must be initialized
12
13 cout << "x = " << x << endl << "y = " << y << endl;
14 y=7;
15 cout << "x = " << x << endl << "y = " << y << endl;
16
17 return 0; // indicates successful termination
18
19 } // end main
Borland C++ command-line compiler error message:
Error E2304 Fig03 _22.cpp 11l: Reference variable 'y' must be
initialized- in function main ()
Microsoft Visual C++ compiler error message:
D:\cpphtp4_examples\ch03\Fig03_22.cpp(1l) : error C2530: 'y' ©2004 Tran Minh Chau.
references must be initialized FOTECH. VNU.




3.17 Tham chiéu va Tham sé la tham chiéu

« Goi bang gia tri - Call by value
— Ban sao cua dir liéu duogc truyén cho ham
— Thay dbi d6i véi ban sao khong anh hudng t6i dir liéu gbe
— Ngin chin cac hiéu tng phu khéng mong mudn
« Goi bang tham chiéu - Call by reference
— Ham c6 thé truy nhap truc tiép t6i dit liéu gdc
— Céc thay doi thé hién tai dit liéu gbc

© 2004 Trin Minh Chau. FOTECH. VNU - _
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Chuong 3.

3.17 Tham chiéu va Tham sé la tham chiéu

« Tham s6 tham chiéu - Reference parameter
— Y nghia: La biét danh (alias) cta bién dugc truyén vao 10
€01 ham
« 'truyén tham sb bang tham chiéu' hay 'truyén tham chiéu'
— Cu phap: Pat ky hiéu & sau kiéu dir liéu tai prototype ctia
ham
® void myFunction( int &data )
« ¢ nghia “data 1a mot tham chiéu téi mot bién kiéu int”
— dang cua 10i goi ham khong thay d6i
s tuy nhiép dir liéu gdc khi dugc truyén bang tham chiéu cé thé
bi stra doi
* Con tré (chuong 5)

— Mot cach truyén tham chiéu khac

© 2004 Trin Minh Chau. FOTECH. VNU - _
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1 // Fig. 3.20: £ig03_20.cpp
2 // Comparing pass-by-value and pass-by-reference m
3 // with references.
4 #include <iostream> fig03_20.cpp
5 (1of2)
6 using std::cout;
7 using std::endl; Lu'u‘}” ky hi¢u &'Cé nghia
8 truyén tham chi€u (pass-by-
9 int squareByValue( int ); // func reference).
10 void squareByReference( int & ); // function prototype
11
12 int main()
13 {
14 int x = 2;
15 int z = 4;
16
17 // demonstrate squareByValue
18 cout << "x = " << x << " before squareByValue\n";
19 cout << "Value returned by squareByValue: "
20 << squareByValue( x ) << endl;
21 cout << "x = " << x << " after squareByValue\n" << endl;
22
©2004 Tran Minh Chau.
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23 // demonstrate squareByReference
24 cout << "z = " << z << " before squareByReference" << endl; ’
25 squareByReference( z ) ;
26 cout << "z = " << z << " after squareByReference" << endl; fig03_20.cpp
27 (20f2)
28 return 0; // indicates successful termination _ —
29 } // end main thay d6i number, nhung doi s6 goc
30 (%) khong bi thay doi.
31 // squareByValue multiplies numbe y itself, stores the
32 // result in number and retu the new value of number
33 int squareByValue( int number )
34 {
35 return number *= number; // caller's argument not modified
36 -
37 } // end function squareByValue thay d’(")i r}urgberRef, mot biét d%nh
38 cta doi so goc. Do do, z bi thay doi.
39 // squareByReference multiplies number by itself and
40 // stores the result in the variab to which numberRef
41 // refers in function main
42 void squareByReference( int &numberRef )
43 {
44 numberRef *= numberRef; // caller's argument modified
45
46 } // end function squareByReference

©2004 Tran Minh Chau.
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x = 2 before squareByValue

[A]
Value returned by squareByValue: 4 m
x = 2 after squareByValue

fig03_20.cpp
4 before squareByReference output (1 of 1)
16 after squareByReference

©2004 Tran Minh Chau.
FOTECH. VNU.
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3.18 Cac do6i s6 mac dinh

« Loi goi ham véi cac tham s6 dugc bo qua
— Néu khong du s6 tham sb, cac vi tri & bén phai nhét s& duoc
nhan gia tri mac dinh cua ching
— Cac gia tr1 mac dinh
« CHthéla hé‘mg, bién toan cuc, hodc céc 16i goi ham
» Dat cac gia tri mac dinh tai function prototype
int myFunction( int x = 1, int y = 2, int z = 3 );
— myFunction (3)
e x = 3,y va z nhan gi4 tri mic dinh (bén phai nhat)
— myFunction (3, 5)

e x = 3,y = 5con z nhan gia tri mac dinh

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.
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1 // Fig. 3.23: £fig03_23.cpp

2 // Using default arguments. ’

3 #include <iostream>

4

5 using std::cout; fig03_23.cpp

6 using std::endl; Céc gi4 tri mac dinh duge dat | (1 0f2)

7 trong function prototype.

8 // function prototype that ecifies default arguments

9 int boxVolume( int length = 1, int width = 1, int height =1 );

10 ) ) Céac 16i goi ham thiéu mot

11 int main() s6 @bi s6 — Céc dbi sb bén

12 { wr/ phai nhét nhan gia tri mac

13 // no arguments--use default values for all diménsions | ginh.

14 cout << "The default box volume is: " << boxVolume () ;

15

16 // specify length; default width and height

17 cout << "\n\nThe volume of a box with length 10,\n"

18 << "width 1 and height 1 is: " << boxVolume( 10 );

19

20 // specify length and width; default height

21 cout << "\n\nThe volume of a box with length 10,\n"

22 << "width 5 and height 1 is: " << boxVolume( 10, 5 );

23
©2004 Tran Minh Chau.
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24 // specify all arguments

25 cout << "\n\nThe volume of a box with length 10,\n" ’

26 << "width 5 and height 2 is: " << boxVolume( 10, 5, 2 )

27 << endl; fig03_23.cpp

28 (20f2)

29 return 0; // indicates successful termination

30 fig03_23.cpp

S ) A el mede output (1 of 1)

32

33 // function boxVolume calculates the volume of a box

34 int boxVolume( int length, int width, int height )

35 {

36 return length * width * height;

37

38 } // end function boxVolume

The default box volume is: 1

The volume of a box with length 10,
width 1 and height 1 is: 10

The volume of a box with length 10,
width 5 and height 1 is: 50

The volume of a box with length 10, ©2004 Tran Minh Chau.
width 5 and height 2 is: 100 FOTECH. VNU.
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3.19 Toan twr pham vi don

e Toan to pham vidon (: :)
Unitary Scope Resolution Operator
— Dung dé truy nhap bién toan cuc néu bién dia phuong co
cung tén
— Khong can thiét néu cac tén bién khac nhau
— Cach dung : :tén bién
y = ::x + 3; -

Nén tranh dung cac té€n giong nhau cho cac bién dia phuong
va toan cuc

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.
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// Using the unary scope resolution operator.

// Fig. 3.24: £fig03_24.cpp m
#include <iostream> m
fig03_24.cpp

using std::cout; (1of2)
using std::endl;

#include <iomanip>

using std::setprecision;

Truy nhap PI toan cuc voi

// define global constant PI PT

const double PI = 3.14159265358979;

Chuyén d6i P toan cyc
thanh mot gia tri £loat
cho PI dia phuong. Vi du

nay cho thiy sy khac nhau
const float PI = static_cast< float >( ::PI ); giita £1loat va double

int main()
{
// define local constant PI

// display values of local and global PI constants
cout << setprecision( 20 )

<< " Local float value of PI = " << PI
<< "\nGlobal double value of PI = " << ::PI << endl;
return 0; // indicates successful termination ©2004 Trin Minh Chau.
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26
27 } // end main m
fig03_24.cpp
Borland C++ command-line compiler output: (2 0f 2)
Local float value of PI = 3.141592741012573242
Global double value of PI = 3.141592653589790007 fig03 24.cpp
output (1 of 1)
Microsoft Visual C++ compiler output:
Local float value of PI = 3.1415927410125732
Global double value of PI = 3.14159265358979
©2004 Tran Minh Chau.
FOTECH. VNU.
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3.20 Chong ham

« Chong ham - Function overloading
— Céc ham c6 cung tén nhung khéac nhau vé tham sb
— Nén thuc hi¢n cac nhi¢m vu tuong tu
* vi du, ham tinh binh phuong cho int va ham tinh binh
phuong cho £loat
int square( int x) {return x * x;}
float square(float x) { return x * x; }
e Céc ham chong phan biét nhau boi chir ky
— Dua vao tén va kiéu tham sb (xét ca thir tu)
— Trinh bién dich dam bao goi dung ham chong duoc yéu cau

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.
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fig03_25.cpp
(10f2)

Cac ham chong c6 cung tén
nhung c6 tham so khac nhau

1 // Fig. 3.25: £ig03_25.cpp

2 // Using overloaded functions.

3 #include <iostream>

4

5 using std::cout;

6 using std::endl;

7

8 // function square for int val

9 int square( int x )

10 {

1 cout << "Called square with t argument:
12 return x * x;

13

14 } // end int version of funcfion square
15

16 // function square for double values

17 double square( double y )

18 {

19 cout << "Called square with double argument:
20 return y * y;

21

22 } // end double version of function square
23

" << x << endl;

" << y << endl;

©2004 Tran Minh Chau.
FOTECH. VNU.

24 int main()

// calls double version

" << doubleResult

’ 80

// calls int version

fig03_25.cpp
(20f2)

fig03_25.cpp
output (1 of 1)

25 {

26 int intResult = square( 7 );

27 double doubleResult = square( 7.5 );

28

29 cout << "\nThe square §f integer 7 is " << intResult
30 << "\nThe square of double 7.5 is

31 << endl;

32

33 return 0; // indicates syccessful termination

34

35 } // end main

Tuy theo dbi s6 duoc truyén vao (int
hodc double) d¢ goi ham thich hgp.

Called square with int argument: 7
Called square with double argument: 7.5

The square of integer 7 is 49
The square of double 7.5 is 56.25

©2004 Tran Minh Chau.
FOTECH. VNU.
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3.21 Khudén mau ham - Function Template

e Cach ngin gon dé tao cac ham chong
— Sinh cac ham riéng biét cho cac kiéu dit liéu khac nhau
« Cu phap
— Bit diu bang tir khoa template
— céc tham s kiéu hinh thirc trong cip ngoic <>
= typename hoic class (dong nghia) dit trudc mdi tham sd
kiéu
« 1a dai dién cho cac kiéu cai sin (vi du int) hoic cac kiéu dir
liéu nguoi dung
« chi ra céc kiéu dir liéu cho d6i s6 ham, gia tri tra vé, bién dia
phuong
— Ham duogc Qinh nghia nhu binh thuong, ngoai trir viéc st
dung cac kiéu hinh thirc

© 2004 Tran Minh Chau. FOTECH. VNU - _ Chuong 3.
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3.21 Khudén mau ham

* Vidu
template < class T > // or template< typename T >
T square( T valuel )
{

return valuel * valuel;

}
— T 1a mét kiéu hinh thtrc, dugc dung lam tham s6 kiéu
« ham trén tra vé gia tri thudc cung kiéu v4i tham sb
— Tai 101 goi ham, T dugc thay bé'mg kiéu dir liéu thuc
« Néula int, moi T trd thanh int
int x;

int y = square(x);

© 2004 Tran Minh Chau. FOTECH. VNU [« »] Chuong 3.
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1 // Fig. 3.27: £ig03_27.cpp

2 // Using a function template. ’

3 #include <iostream>

4 — fig03_27.cpp
5 using std::cout; Tham s6 kicu hinh thirc T 1a dai (1of3)

6 using std::cin: dién cua kiéu dir liéu duoc ki€ém

7 i ol el tra trong ham maximum.

8

9 // definition of furction template maximum

10 template < class T > // or template < typename T >
11 T maximum( T valuel, T value2, T value3 )

12 {
13 T max = valuel; . X K
maximum mong dgi moi
14 A 1A A N A
tham so déu thudc cung mot
15 if ( value2 > max ) Kkidu dit licu
16 max = value2; :
17
18 if ( value3 > max )
19 max = value3;
20
21 return max;
22
23 } // end function template maximum
24
©2004 Tran Minh Chéu.
FOTECH. VNU.

25 int main() m 84
26 { m
27 // demonstrate maximum with int values
28 int intl, int2, int3; fig03_27.cpp
29 (20f3)
30 cout << "Input three integer values: ";
31 cin >> intl >> int2 >> int3;
32 maximum dugc goi véi nhiéu
33 // invoke int version of maximum ]déudﬁl@u.
34 cout << "The maximum integer value is:
35 << maximum( intl, int2, int3 );
36
37 // demonstrate maximum with double wvalues
38 double doublel, double2, double3;
39
40 cout << "\n\nInput three double values: ";
41 cin >> doublel >> double2 >> double3;
42
43 // invoke double version of maximum
44 cout << "The maximum double value is: "
45 << maximum( doublel, double2, double3 );
46
©2004 Tran Minh Chau.
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47
48
49
50
51
52
53
54
55
56
57
58
59
60

// demonstrate maximum with char values ’
char charl, char2, char3; ’

cout << "\n\nInput three characters: "; fig03_27.cpp
cin >> charl >> char2 >> char3; 3 of3)
// invoke char version of maximum fig03_27.cpp

cout << "The maximum character value is: "
<< maximum( charl, char2, char3 )
<< endl;

return 0; // indicates successful termination

} // end main

Input three integer values: 1 2 3

The maximum integer value is: 3

Input three double values: 3.3 2.2 1.1
The maximum double value is: 3.3

Input three characters: A C B

The maximum character value is: C

©2004 Tran Minh Chau.
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Ngon ngir Iap trinh C++

Chuwong 4 — Mang
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Chuong 4 — Mang

Dé muc

4.1 G161 thiéu

4.2 Mang

4.3 Khai bao mang

4.4 Vi du vé s dung mang
4.5 Truyén tham s6 cho ham

4.6 Sap xép mang

4.7 Vi du: Dung mang tinh Mean, Median va Mode

4.8 Tim kiém trén mang: Tim kiém Tuyén tinh va tim kiém Nhi phan
4.9 Mang nhiéu chiéu

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 4.



41 Gioi thiéu

* Mang (array)
— Céu tric ctia nhitng phan ttr dir liéu ¢ lién quan
— Thuec thé tinh (giit nguyén kich thudc trong sudt chuong
trinh)
* MOt vai loal mang
— mang dua vao con tro (Pointer-based arrays) (C-like)
— mang 1a d6i twong (Arrays as objects) (C++)

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 4.



4.2 Mang

 Mang
— Tap hop céc viung nhd lién tiép
— Cung tén, cung kiéu (int, char, ...)
o Truy nhap dén 1 phan tir
— Chi ra tén mang va vi tri - position (chi s0 - index)
— Cuphéap: tén mang[ chi sb ]
— Phan tir dau tién & vi tri 0
» Mang ¢ c6 n phan tir
c[ 0 ],e[ 1] ...c[ n-11]
— Phan tir thir N & vi tri thr N-1

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 4.



4.2 Mang

* Phan tr cua mang cting nhu cac bién khac
— Gén gia tri va in mang s6 nguyén ¢
c[ 0] = 3;
cout << c[ 0 ];

o (o thé sir dung cac phép toan trong cip ngoic vudng
c[ 5 - 2 ] ciing giéng c[3]

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 4.



Tén mang

(Luu y rﬁng moi phﬁn tu
clla mang nay déu cé cung
tén, ¢)

l

c[0]
cl[1l]
cl[2]
c[3]
cl[4]
c[5]
c[6]
cl[7]
c[8]
c[9]
c[10]
c[11]

Chi s0 cua phan tu
trong mang c

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 4.



4.3 Khai bao mang

« Khi khai bao mang, chi 10
— Tén
— Kiéu ctia mang
« Bat cir kiéu dit liéu nao

— S6 phan tur
— type arrayName [ arraySize ] ;
int c¢[ 10 ]; // mang cta 10 sé nguyén

float d[ 3284 ]; // mang cua 3284 sé thuc
* Khai bao nhiéu mang cung kiéu

— St dung dau phay nhu véi cac bién binh thuong
int b[ 100 1, x[ 27 1;

© 2004 Tran Minh Chau. FOTECH. VNU - -
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4.4 Vidu vé str dung mang

« Khoi tao mang
— Dung vong lip khoi tao timg phan tir
— Khoi tao ca danh sach
e Chi 13 tirng phan tir khi khai bao mang
intn[ 5] =1{1, 2, 3, 4, 5 };
« Néu trong d{cmh sach khong co du sb gia tri khoi tao, cac phan tir &
bén phai nhat s€ nhan gia tr1 0
« Néu danh sach thira s& gy 16i ct phap
— Khoi tao gia tri bang 0 cho tat ca cac phan tir
intn[ 5] ={ 0 };
— Néu khong khai bao kich thude mang, kich thuéc cua danh sach
cac gia tri khoi tao s& quyét dinh kich thude mang
int n[] = {1, 2, 3, 4, 5 };
» (C0 5 gia tr1 khot tao, do d6 mang co6 5 phﬁn tu
« Néu khong khai bao kich thude mang thi phai khoi tao khi khai bao

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 4.



// Fig. 4.3: £ig04 _03.cpp ]

1

2 // Initializing an array. ]

3 #include <iostream>

4 fig04_03.cpp
5 using std::cout; (1 0f 2)
6 using std::endl;

7

8 #include <iomanip>

9

10 using std: :setw; - -

1 Khai bdo mang 10 phan tir s6 nguyén.

12 int main()

13 {

14 int n[ 10 ]J; // n is an array of 10 intege]§h01umnnangbangvonglapfOr

15 Chu y rang mang gém cac phan tir
16 // initialize elements of array‘g/tG/a////‘ﬂIn[O](ﬂﬂln[g].

17 for ( int i = 0; i < 10; i++ )

18 n[ i ] = 0; // set element at location i to O

19

20 cout << "Element" << setw( 13 ) << "Value" << endl;

21

22 // output contents of array n in tabular format

23 for ( int j = 0; j < 10; J++ )

24 cout << setw( 7 ) << j << setw( 13 ) << n[ j ] << endl;

25 2004 Tran Minh Chau.
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fig04_03.cpp
(2 of 2)

fig04_03.cpp
output (1 of 1)

©2004 Tran Minh Chau.
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) ) 11
// Fig. 4.4: £ig04 04.cpp

// Initializing an array with a declaration.

#include <iostream>

fig04 _04.cpp
using std::cout; (1of1)
using std::endl;
#include <iomanip>
using std::setw;
Luu ¥ cach dung danh sach

int main () khoi tao cho mang.
{

// use initializer list to initialize array n

int n[ 10 ] = { 32, 27, 64, 18, 95, 14, %0, 70, 60, 37 };

cout << "Element" << setw( 13 ) << "Value" << endl;

// output contents of array n in tabular format

for ( int i = 0; i < 10; i++ )

cout << setw( 7 ) << i << setw( 13 ) << n[ i ] << endl;

return 0; // indicates successful termination

} // end main 004 Tran Minh Chau.

TECH. VNU.



fig04_04.cpp
output (1 of 1)

©2004 Tran Minh Chau.
FOTECH. VNU.
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13

4.4 Vidu vé sir dung mang

* Kich thudc cia mang
— (6 thé duoc xac dinh bang hing s6 (const)
e const int size = 20;
— Hing s6 khong thé thay doi
— Hang phai duoc khai tao khi khai bao
— Con dugc go1 la “named,constant” (gia tr1 dugc dat tén) hoac
“read-only variable” (bién chi doc)

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 4.
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// Fig. 4.5: £ig04 05.cpp
// Initialize array s to the even integers from 2 to 20.

#include <iostream>

using std::cout;

using std::endl;

#include <iomanip>

using std::setw;

int main ()

{

// constant wvariable

const int arraySize

< |>

fig04 _05.cpp
(1 of 2)

Chu y tr khoa const. Chi co
cac bién const dugc dung
dé khai bao kich thudc mang.

int s[ arraySize ]; // array s has 10 eler~-*-

for ( int i = 0; i < arraySize; i++ ) // s

s[i]l=2+2*i;

cout << "Element" << setw( 13 ) << "Value"

Chuong trinh dé thay d6i hon khi ta
dung hiang (const) cho kich thudc cua
mang.

Ta c6 thé thay doi arraySize, va tat
ca cac vong lap van hoat dong binh
thuong (néu khong, ta phai stra moi
vong 1ap trong chuong trinh).

©2004 Tran Minh ChAu.
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24 // output contents of array s in tabular format

25 for ( int j = 0; j < arraySize; j++ )

26 cout << setw( 7 ) << j << setw( 13 ) << s[ j ] << endl;
27

28 return 0; // indicates successful termination

29

30 } // end main

Element

© 00 JdJ o UL & WD KL O

Value

10
12
14
16
18
20

fig04 _05.cpp
(2 of 2)

fig04 _05.cpp
output (1 of 1)

©2004 Tran Minh ChAu.
FOTECH. VNU.

15



0O ~N OO G A WODN -

T T i 7o)
o o~ WODNN-=- O

17

// Fig. 4.6: £ig04 06.cpp
// Using a properly initialized constant variable.
#include <iostream>

using std::cout;
using std::endl;

Khéi tao hang

int main ()
{

const int x = 7; // initialized constant variable

cout << "The wvalue of constant wvariable x is: "
<< x << endl;

return 0; // indicates successful termination

} // end main

The value of constant wvariable x is: 7

< |>

fig04 _06.cpp
(10f1)

fig04 _06.cpp
output (1 of 1)

©2004 Tran Minh ChAu.
FOTECH. VNU.
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1 // Fig. 4.7: £ig04 _07.cpp A
2 // A const object must be initialized. \V
3 Ldi cti phap do khong khdi tao hing. _
4 int main() Stra giéptri I():ﬁa hang fﬁng la in(jt ISig. fig04_07.cpp
5 (1 of 1)
6 const int x; x must be initialized
7 fig04 _07.cpp
8 x=17; // Error: cannot modify a const variable output (1 of 1)
9
10 return 0; // indicates successful termination
11
12 } // end main
d:\cpphtp4 examples\ch04\Fig04 07.cpp(6) : error C2734: 'x'

const object must be initialized if not extern
d:\cpphtp4 examples\ch04\Fig04 07.cpp(8) : error C2166:

l-value specifies const object

©2004 Tran Minh Chau.
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// Fig. 4.8: £ig04 08.cpp
// Compute the sum of the elements of the array.

#include <iostream>

)4 _08.cpp
using std::cout; f 1)
using std::endl;
)4 _08.cpp
int main () put (1 of 1)
{
const int arraySize = 10;
int a[ arraySize ] = {1, 2, 3, 4, 5, 6, 7, 8, 9, 10 };
int total = 0;
// sum contents of array a
for ( int 1 = 0; i < arraySize; i++ )
total += a[ i ];
cout << "Total of array element values is " << total << endl;
return 0; // indicates successful termination
} // end main
Total of array element values is 55 .
-an Minh Chau.
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// Fig. 4.9: £ig04 09.cpp
// Histogram printing program.

#include <iostream>

using std::cout;
using std::endl;

#include <iomanip>
using std::setw;
int main ()

{

const int arraySize = 10;

int n[ arraySize ] = { 19, 3, 15, 7,

19

< |>

fig0o4_09.cpp
(1 0f 2)
Element Value Histogram
0 19 hhkkkkhkkkkhkkkkkhkkkkk
1 3 * k%
2 15 % J & o % Kk ok ke ok kok ok ok ok ok
3 7 * % % %k % k *
4 11 % d Kk ok kk ok ok ok kok
5 o % % % Kk k Kk ok kK
6 13 % % % ok Kk ok k kK ok ok ok
7 5 %* % % % %
8 17 % % % ok Kk ke ok ok ok ok ok ok kok ok
9 1 *
11, 9, 13, 5, 17, 1 };

cout << "Element" << setw( 13 ) << "Value"
<< setw( 17 ) << "Histogram" << endl;

©2004 Tran Minh ChAu.
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21
22
23
24
25
26
27
28
29
30
31
32
33
34

// for each element of array n, output a bar in histogram

for ( int 1 = 0; i < arraySize; i++ ) {

20

A
\%

cout << setw( 7 ) << 1 << setw( 13 )«

<< n[ i ] << setw( 9 );

In s6 déu sao (*) tuong Gng
vo1 gia tri cuia phan trtn[1i].

for ( int j = 0; jJ < n[ i ]; j++ ) // print one bar _
cout << '*'; fig04_09.cpp
output (1 of 1)
cout << endl; // start next line of output
} // end outer for structure
return 0; // indicates successful termination
} // end main Element Value Histogram
0 19 kkkkkkkkkhkkkkkkkkkkxkx
1 3 * k%
2 15 kkkkkkkkkkkkkkk
3 7 % % Kk %k k Kk k
4 11 % % % % % % %k Kk ok k
5 o) % % Kk ok k Kk %k ok
6 13 kkkkkkkkkkkk*k
7 5 * %k k ok
8 17 kkkkkkkkkhkkkhkkkkkkkx
9 1 * Trin Minh Chau,
'H. VNU.
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// Fig. 4.10: £ig04_10.cpp
// Roll a six-sided die 6000 times.

#include <iostream>

using std::cout;
using std::endl;

#include <iomanip>

fig04 _10.cpp
(1 of 2)

Viét lai mot chuong trinh cti. Mgt
using std::setw; mang dugc sur dung thay cho 6

bién thuong, va cac phan tir dé
#include <cstdlib> dang cap nhat hon (khong can sir
#include <ctime> dung switch).

int main ()

{

const int arraySize = 7;

int frequency[ arraySize ] = { 0 };

srand( time( 0 ) ); // seed random-number

Dong 1énh nay tao ra mot s trong
khoang 1 dén 6 va tang phan tir
frequency[] co6 chi so do.

// roll die 6000 times

for ( int roll = 1; roll <= 6000, roll++ )

++frequency[ 1 + rand() % 6 ]1; // replaces 20-line switch

// of Fig. 3.8 2004 Tran Minh Chau.

DTECH. VNU.
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27
28
29
30
31
32
33
34
35
36

Face

o U1 & W INDN R

cout << "Face" << setw( 13 ) << "Frequency'" << endl;

// output frequency elements 1-6 in tabular format
for ( int face = 1; face < arraySize; face++ )
cout << setw( 4 ) << face
<< setw( 13 ) << frequency[ face ] << endl;

return 0; // indicates successful termination

} // end main

Frequency
1003

1004

999

980

1013

1001

< |>

fig04 _10.cpp
(2 of 2)

fig04_10.cpp
output (1 of 1)

©2004 Tran Minh ChAu.
FOTECH. VNU.
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// Fig. 4.11: £ig04_11l.cpp ***modified***

// Student mark statistic program.

#include <iostream>

using std::cout;

using std::endl;

#include <iomanip>

using std::setw;

int main ()

{

// define array sizes
const int markSize = 40; // size of array of marks

const int frequencySize = 11; // size of array frequency

// place student marks in array of marks

int marks[ markSize ] = { 1, 2, 6, 4, 8, 5, 9, 7, 8,
10, 1, 6, 3, 8, 6, 10, 3, 8, 2, 7, 6, 5, 7, 6, 8, 6, 7,
5, 6, 6, 5, 6, 7, 5, 6, 4, 8, 6, 8, 10 };

// initialize frequency counters to 0

int frequency|[ frequencySize ] = { 0 };

23

g04 1l.cpp
.of 2)

Tran Minh Chau.
"H. VNU.
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29
30
31
32
33
34
35
36
37
38
39
40
41
42

24
// for each student's mark, select value of an element of array

// responses and use that value as subscript in array

// frequency to determine element to increment

for ( int student = 0; student < markSize; student++ ) 1 1l.cpp
++frequency[ marks[student] ]; :2)

// display results
cout << "Rating" <</setw( 17 ) << "Frequency" << endl;

// output frequencies in tabular format
for ( int rating 1; rating < frequencySize; rating++ )
cout << setw( ) << rating
<< setw(/17 ) << frequency[ rating ] << endl;

return 0; // indicates successful termination Rating Frequency

1 2

} // end main R . 7 2 2
marks [student] la diém (tu 1 dén 10).

Gia tri nay quyét dinh chi s6 clia phan tir 3 2

frequency[] can ting. 4 2

5 5

6 11

7 5

8 7

9 1

10 3

FUILCEUH. VNU.
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4.4 Vidu vé str dung mang

« Xau - string (xem thém & chuong 5)
— Mang cua cac ky tu
— Moi xau déu két thuc véi ky ty null (*\0')
— Vidu
e char stringl[] = "hello";
— Ky tu null ty dong dugc thém vao, xau co 6ph§ntﬁ:
e char stringl[] = { 'h', 'e', '1', '1l"',
'O' , 1 \0/ } ;
— Chi s0 cling giong nhu dbi véi mang
Stringl[ O ] bang 'h’
stringl[ 2 ]bﬁng 'l

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 4.
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4.4 Vidu vé str dung mang

o Nhép tir ban phim bang cin
char string2[ 10 ];
cin >> string2;
— Ghi dit li€u vao cua ngudi dung vao xau
« Dung lai ¢ ky tu trang dau tién (tab, newline, blank...)
e Thém vao ky ty null
— Néu nhap qua nhiéu, dir liéu sé tran mang
e Ta can phai tranh diéu nay (muc 5.12 s& giai thich phuong
phap)
e In xau
— cout << string2 << endl;
o Khong str dung duoc voi cac mang co kiéu dir liéu khac
— In céc ky tu cho dén khi gip null

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 4.



0O NO kA WODN =

N DN DN =2 2 2 = = =2 O
W N = O © 0o ~N OO A OWODN -0

27

// Fig. 4 12: fig04 _12.cpp
// Treating character arrays as strings.

#include <iostream>

)4 12.cpp

using std::cout; f 2)

using std::cin;

using std::endl;

{

int main()
/ kich thudc dugce xac dinh tu dong.

Hai cach khac nhau dé khai bao
xau. string2 duogc khoi tao va

char stringl[ 20 ], // reserves 20 characters
char string2[] = "string literal"; // reserves 15 characters

Vi du vé doc xau tir ban phim va in ra.

// read string from user into array string2

cin >> stringl; // reads

// output strings
cout << "stringl is: " << stringl
<< "\nstring2 is: " << string2;

cout << "\nstringl with spaces between characters is:\n";

‘An Minh Chau.
rulecH. VNU.



24 // output characters until null character is reached A
25 for ( int i = 0; stringl[ i ] '= '\0'; i++ ) v
26 cout << stringl[ i ] << ' '; - -
27 \ Co thé truy nhap xau giong  |p
28 cin >> stringl; // reads "there" nl;u’ doi voi mang. Vong lap
29 cout << "\nstringl is: " << stringl << endl; ket thuc khi gap ky ty null.
30 fig04_12.cpp
31 return 0; // indicates successful termination output (1 of 1)
32
33 } // end main
Enter the string "hello there": hello there
stringl is: hello
string2 is: string literal
stringl with spaces between characters is:
hello
stringl is: there
©2004 Tran Minh Chau.
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4.4 Vidu ve str dung mang

» Kiéu luu trit tinh — static storage (chuong 3)
— Néu la statiec, cac bién dja phuong luu lai gia tri gitta cac
lan go1 ham
— chi dugc nhin thay trong than ham
— C6 thé khai bao mang dia phuong 1a static
» dugc khoi tao ve 0
static int array([3];
o Néu khong phai static

— Puoc tao (va huy) tai mdi lan goi ham

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 4.13: £fig04_13.cpp
// Static arrays are initialized to zero.

#include <iostream>

using std::cout;
using std::endl;

void staticArrayInit( void ); // function prototype
void automaticArrayInit( void ); // function prototype

int main()

{
cout << "First call to each function:\n";
staticArrayInit() ;
automaticArrayInit() ;

cout << "\n\nSecond call to each function:\n";
staticArrayInit();

automaticArrayInit() ;

cout << endl;

return 0; // indicates successful termination

} // end main

< |>

fig04 _13.cpp
(1 of 3)

©2004 Tran Minh ChAu.
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26 // function to demonstrate a static local array
27 wvoid staticArrayInit( void )

28 {
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44

31

Mang static, khoi tao vé 0 tai
1an goi ham dau tién.
// initializes ele to 0 first time function is called fig04_13.cpp
static int arrayl[ 3 ]; (2 of 3)

cout << "\nValues on entering staticArrayInit:\n";

// output contents of arrayl
for ((int i = 0; i < 3; i++ )
cout << "arrayl[" << 1 << "] = " << arrayl[ i ] << " ";

cout << "\nValues on exiting staticArrayInit:\n"; ~ 1o n . . 2.
\ = 2/ \ Dt liéu trong mang bi thay doi,

cac thay d6i dugc bao toan.

// modify and output contents of arrayl
for ( int j = 0; j < 3; j++ )
cout << "arrayl[" << J << "] ="
<< ( arrayl[ j ] +=5 ) << " ";

45 } // end function staticArrayInit

46

©2004 Tran Minh ChAu.
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47 // function to demonstrate an automatic local array .

48 void automaticArrayInit( void ) Mang automatic, duoc tao lai

49 { tai mdi 1an goi ham.

50 // initializes elements each timfie function is called 1g04_13.cpp
51 int array2[ 3] ={ 1, 2, 3 }; (3 of 3)
52

53 cout << "\n\nValues on entering automaticArrayInit:\n";

54

55 // output contents of array2?

56 for ( int i = 0; i < 3; i++ )

57 cout << "array2[" << i << "] = " << array2[ i ] << " ";

58

59 cout << "\nValues on exiting automaticArrayImp———*" ;

60 Tuy mang b1 thay, doi, no s€
61 // modify and output contents OW b1 huy lfhl ham kf:t jd}l’lcyé.
62 for (int § = 0; 3§ < 3; j++ ) the}ytdmtrongduhe;useb;
63 cout << "array2[" << j << "] =" mat.

64 << (array2[ j ] +=5 ) << " ";

65

66 } // end function automaticArrayInit

©2004 Tran Minh ChAu.
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First call to each function:

< |>

Values on entering staticArrayInit:
arrayl[0] = 0 arrayl[l] = 0 arrayl[2] = 0 fig04_13.cpp
Values on exiting staticArrayInit: OUtpUt(lofl)
arrayl[0] = 5 arrayl[l] = 5 arrayl[2] =5

Values on entering automaticArrayInit:
array2[0] = 1 array2[l] = 2 array2[2] = 3
Values on exiting automaticArrayInit:
array2[0] = 6 array2[l] = 7 array2[2] = 8

Second call to each function:

Values on entering staticArrayInit:

arrayl[0] = 5 arrayl[l] = 5 arrayl[2] =5
Values on exiting staticArrayInit:

10

arrayl[0] = 10 arrayl[l] = 10 arrayl[2]

Values on entering automaticArrayInit:
array2[0] = 1 array2[l] = 2 array2[2] = 3
Values on exiting automaticArrayInit:
array2[0] = 6 array2[l] = 7 array2[2] = 8

©2004 Tran Minh Chau.
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4.5 Truyén tham so cho ham

* Dung tén mang, bo cap ngoac vuong
— Truyén mang myArray cho ham myFunction
int myArray|[ 24 ];
myFunction( myArray, 24 );
— Kich thudc mang thudng duoc truyén, nhung khong nhat thiét
« Co ich khi dung d¢ duyét tat ca cac phan tir
« Mang dugc truyén bang tham chiéu (passed-by-reference)
— Ham c6 thé thay d6i dit liéu goc ciia mang
— Tén mang c6 gia tri bang dija chi ctia phan tir dau tién
« Ham biét mang duoc luu ¢ dau.
« Ham c6 thé stra d6i dit liéu ghi trong mang
o Céc phan tir mang duoc truyén bang gia tri (passed-by-
value)
— Nhu cic bién thong thuong
— square( myArray[3] )

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 4.



4.5 Truyen tham so cho ham

» Céc ham dung mang 1am d6i so
— Function prototype
e void modifyArray( int b[], int arraySize );
e void modifyArray( int [], int );
— Trong prototype, tén khong bat budc
- ca hai ham lay di s6 1a mot mang s6 nguyén va 1 s6 nguyén
— Khong ghi can kich thudc mang trong cip ngoic
e Trinh bién dich bo qua
— Néu khai bao 1 tham s6 l1a const
o d6i s6 d6 s& khong thé bi thay doi (chuong trinh dich bao 15i)
e void doNotModify( const int [] )

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 4.14: £fig04 _14.cpp

// Passing arrays and individual array elements to functions.
#include <iostream>

1904 _14.cpp
using std::cout; 10f 3)
using std::endl;
#include <iomanip>
Cu phap cho méang trong danh

using std::setw; sach tham soO
void modifyArray( int [], int ); // appears strange
void modifyElement( int );
int main ()
{

const int arraySize = 5; // size of array a

int a[ arraySize ] = { 0, 1, 2, 3, 4 }; // initialize a

cout << "Effects of passing entire array by reference:"

<< "\n\nThe values of the original array are:\n";
// output original array
for ( int 1 = 0; i < arraySize; i++ )
cout << setw( 3 ) << a[ i ]’ 4 Trin Minh Chau.

CH. VNU.



27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51

} // end main

cout << endl: Truyén tén mang (a) va kich thudc cho
ham. Mang truyén bang tham chiéu
// pass array a odifyArray by reference —
modifyArray( a, arraySize ); ﬁ904_14£pp
(2 of 3)

cout << "The values of the modified array are:\n";

// output modified array
for ( int j = 0; j < arraySize; Jj++ )
cout << setw( 3 ) << a[ j 1;

// output value of a[ 3 ]

cout << "\n\n\n"
<< "Effects of passing array element by value:"
<< "\n\nThe value of a[3] is " << a[ 3 ] << "\n';

37

1 phan tir mang dugc truyén bang gia tri;

// pass array element W gia tri phan tir géc khong thé bi thay doi.

modifyElement( a[ 3 ]17);

// output value of a[ 3 ]
cout << "The wvalue of a[3] is " << a[ 3 ] << endl;

return 0; // indicates successful termination

FOTECH. VNU.
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52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71

e |

Tuy dat tén la b, khi dugc goi, mang chi
// in function modiny dén mang a, nén ham c6 thé thay doi dir
// the original array<" in memory liéu cua a.

void modifyArray (
{

int b[], int sizeOfArray )

// multiply each array element by 2
for ( int k = 0; k < sizeOfArray; k++ )

b[ k] *= 2;

} // end function

// in function modifyElement,

// array element a[ 3 ] passed from mai
void modifyElement( int e L///”///////n///

{

// multiply parameter by 2

cout << "Value
<< (e *=

} // end function

modifyArray

Mgu4_14.CppP

(3 of 3)

"e" is a local copy of

Cac phan tir don 1é ctia mang duoc
truyén bang gia tri, va cac gia tri goc
khong thé b1 thay doi.

in modifyElement is "
2 ) << endl;

modifyElement

©2004 Tran Minh ChAu.
FOTECH. VNU.
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Effects of passing entire array by reference:

The values of the original array are:
0O 1 2 3 4

The values of the modified array are:
0 2 4 6 8

Effects of passing array element by wvalue:

The value of a[3] is 6
Value in modifyElement is 12
The value of a[3] is 6

< |>

fig04 _14.cpp
output (1 of 1)

©2004 Tran Minh ChAu.
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// Fig. 4.15: fig04_15.cpp
// Demonstrating the const type qualifier. |

#include <iostream> Tham s6 mang dugc khai bao

1a const. Mang khong thé bi  15.cpp
using std::cout; sua g’l‘éi, ké ca khi no (;l‘u’(jc [ 2)
using std::endl; truyén bang tham chiéu.

void tryToModifyArray( const int [] ); // function prototype
int main()
{

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

tryToModifyArray( a )

cout <K a[] 0 ] <K' "< a[ 1] <k " "k a[ 2] << "\n';

return 0; // indicates successful termination

} // end main

©2004 Tran Minh ChAu.
FOTECH. VNU.
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29
30

// In function tryToModifyArray, "b" cannot be used
// to modify the original array "a" in main.
void tryToModifyArray( const int b[] )

b[ 0] /= 2; // error
b[ 1] /= 2; // error
b[ 21 /= 2; // error

} // end function tryToModifyArray

< |>

fig04 _15.cpp
(2 of 2)

©2004 Tran Minh ChAu.
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4.6 Sap xép mang

» Sip xép dit liéu
— La mot ing dung quan trong
— Hau hét moi co quan/to chirc déu phai sap xép dit liéu
Mot khoi luong khong 10 dit liéu can dugc sap xép
» Xép ndi bot (Bubble sort)
— Duyét mang vai lan
— So sanh cip phan tir lién tiép
e Néu thir tu ting (hodc bang nhau), khong thay doi gi
e Néu thir tu giam, trdo doi hai phan tur

— Lap la1 cac budc trén cho moi1 phan tu

© 2004 Tran Minh Chau. FOTECH. VNU - -
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e Vidu:

Di tir trai sang phai, va trdo cac phan tir khi can thiét

4.6

43

Sap xép mang

« M5t lan duyét cho moi phﬁn tur

Day géc:

Lan duyét 1:
Lan duyét 2:
Lan duyét 3:
Lan duyét 4:
Lan duyét 5:
Phan tir nho “ndi" 1én trén (nhu s6 2 trong vi du)

© 2004 Tran Minh Chau. FOTECH. VNU
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324 67 (trdo doi phan tir)
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4.6

[

Sap x

 Trao doi1 cac bién

int x =3, y = 4;
y = %;
X =y;

« Cai gi xay ra?

— Caxvay déula3!

— Can c6 bién tam
. Gidi phap

int x = 3, yv = 4,

temp = 0;

temp = x; // temp 1la 3
X =y, // x la 4
y = temp; // y la 3

© 2004 Tran Minh Chau. FOTECH. VNU
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// Fig. 4.16: £ig04_16.cpp
// This program sorts an array's values into ascending order.

#include <iostream>

using std::cout;
using std::endl;

#include <iomanip>
using std::setw;

int main ()

{

const int arraySize = 10; // size of array a
int a[ arraySize ] = { 2, 6, 4, 8, 10, 12, 89, 68, 45, 37 };

int hold; // temporary location used to swap array elements
cout << "Data items in original order\n";
// output original array

for ( int i = 0; i < arraySize; i++ )
cout << setw( 4 ) << a[ 1 ];

45

1904 _16.cpp
1 of 3)

4 Tran Minh Chau.
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36
37
38
39

// bubble sort Duyét 1 1an cho mdi phan tir
// loop to control number of pigses/////////-Cﬁarnéng.

for ( int pass = 0; pass < arraySize - 1; pass++ ) |

fig04 _16.cpp
// loop to control number of comparisons per pass (20f3)
for ( int j = 0; j < arraySize - 1; j++ )

// compare side-by-side elements and swap them if

// first element is greater than second element

if (a[ jJ]1 >alJ+11]1) {le—]
hold = a[ j 1,
a[ 31 =al3j+11; j + 1), thi ta trao d6i chung.
a[ j + 1] = hold; Nhé sir dung bién tam.

Néu phan tir bén trai (chi s6 J)
16n hon phan tir bén phai (chi s6

} // end if

©2004 Tran Minh ChAu.
FOTECH. VNU.
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50

cout << "\nData items in ascending order\n";
// output sorted array
for ( int k = 0; k < arraySize; k++ )

cout << setw( 4 ) << a[ k ],

cout << endl;

return 0; // indicates successful termination

} // end main

Data items in original order

6 4 8 10 12 89 68 45 37

Data items in ascending order

4 6 8 10 12 37 45 68 89

< |>

fig04 _16.cpp
(3 of 3)

fig04_16.cpp
output (1 of 1)

©2004 Tran Minh ChAu.
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4.7 Vidu: str dung mang dé tinh
Mean, Median va Mode

* Mean

— Gia tri trung binh (t6ng/s6 phan tir)
* Median

— Gia tri ¢ giita day da duoc sap xép

- 1,2,3,4,5 (3 lamedian)

— Néu s6 phan tr 1a s6 chan, 1ay trung binh cua 2 sb giira
* Mode

— Gi4 tri xuét hién nhiéu nhat

- 1,1,1,2,3,3,4,5 (1 1a mode)

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 4.17: £ig04_17.cpp
// This program introduces the topic of survey data analysis.

< |>

// It computes the mean, median, and mode of the data.

#include <iostream> fig04_17.cpp
(1 of 8)

using std::cout;

using std::endl;

using std::fixed;

using std: :showpoint;

#include <iomanip>

using std::setw;

using std::setprecision;

void mean( const int [], int );
void median( int [], int );

void mode( int [], int [], int );
void bubbleSort( int[], int );

void printArray( const int[], int );

int main ()

{

const int responseSize = 99; // size of array responses

©2004 Tran Minh ChAu.
FOTECH. VNU.
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47
48
49

int frequency[ 10 ] = { 0 };

// initialize array responses

int response[ responseSize ]
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mean ( response, responseSize );

median( response, responseSize );

mode ( frequency, response, responseSize );

return 0O;

} // end main

// indicates successful termination
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~
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initialize array frequency
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)4 _17.cpp
if 8)
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50 // calculate average of all response values

51 wvoid mean( const int answer[], int arraySize )

51

A
\%

fig04 _17.cpp
(3 of 8)

Poi sang double dé duogc gia tri
trung binh bang s thuc (thay vi gia tri

52 {

53 int total = 0;

54

55 cout <L "********\n Mean\n********\n";

56

57 // total response values

58 for ( int i = 0; i < arraySize; i++ )

59 total += answer[ i ];

60

61 // format and output results

62 cout << fixed << setprecision( 4 );

63

64 cout << "The mean is the average value of the data\n"
65 << "items. The mean is equal to the total of\n"
66 << "all the data items divided by the number\n"
67 << "of data items (" << arraySize

68 << "). The mean value for\nthis ru :

69 << total << " / " << arraySize << " =" nguyeén).
70 << static_cast< double >( total ) / arraySize
71 << "\n\n";

72

73 } // end function mean

74

©2004 Tran Minh ChAu.
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75 // sort array and determine median element's value

76 void median( int answer[], int size )

77 {
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93

< |>

cout << "\n****kxk*x\n Median\n***x**xx*x\n" fig04_17.cpp
<< "The unsorted array of responses is"; (40f8)
printArray( answer, size ); // output unsorte ¥ Sﬁpzéprnéngtﬁngcédl
truyén n6 cho mot ham.
bubbleSort( answer, size ); // sort array Bao v¢ tinh modun cua
chuong trinh

cout << "\n\nThe sorted array is";
printArray( answer, size ); // output sorted array

// display median element

cout << "\n\nThe median is element " << size / 2
<< " of\nthe sorted " << size
<< " element array.\nFor this run the median is "
<< answer[ size / 2 ] << "\n\n";

94 } // end function median

95

©2004 Tran Minh ChAu.
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96

97

98

99

100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117

// determine most frequent response

void mode( int freq[], int answer[], int size )

{

int largest = 0; // represents largest frequency
int modeValue = 0; // represents most frequent response

cout <<L "\n********\n Mode\n********\n";

// initialize frequencies to 0
for ((int 1 = 1; i <= 9; i++ )
freqg[ i ] = 0;

// summarize frequencies
for ( int j = 0; j < size; j++ )
++freq[ answer[ j ] 1,

// output headers for result columns
cout << "Response" << setw( 11 ) << "Frequency"

<< setw( 19 ) << "Histogram\n\n" << setw( 55 )

<< "1 1 2 2\n" << setw( 56 )
<< "5 0 5 0 5\n\n";

< |>

fig04 _17.cpp
(5 of 8)

©2004 Tran Minh ChAu.
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118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

// output results
for ( int rating = 1; rating <= 9; rating++ ) {
cout << setw( 8 ) << rating << setw( 11 )
<< freq[ rating ] << " ", fig04 _17.cpp
(6 of 8)

// keep track of mode value and largest fequency value

if J(. freq1[; rai:.ng ] >tJ-.argest ) 1 mode 13 gia tri xuat hién
argest = freq[ rating ]; nhi€u nhat (co6 gia tri cao nhat

modeValue = rating; trong mang £req)

} // end if

// output histogram bar representing frequency value
for ( int k = 1; k <= freq[ rating ]; k++ )
cout << "*';

cout << '\n'; // begin new line of output
} // end outer for
// display the mode value
cout << "The mode is the most frequent value.\n"

<< "For this run the mode is " << modeValue
<< " which occurred " << largest << " times." << endl;

004 Tran Minh Chau.
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144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163

// function that sorts an array with bubble sort algorithm
void bubbleSort( int a[], int size )

int hold; // temporary location used to swap elements

// loop to control number of passes
for ( int pass = 1; pass < size; pass++ )

// loop to control number of comparisons per pass

for ( int j = 0; j < size - 1; j++ )

// swap elements if out of order
if (al jJ]1>alj+11) {
hold = a[ j 1~
al[ j 1
a[l j + 1 ] = hold;

} // end if

164 } // end function bubbleSort

165

< |>

fig04 _17.cpp
(7 of 8)

©2004 Tran Minh ChAu.
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166 // output array contents (20 values per row)

167 void printArray( const int a[], int size )

168 {

169 for ( int 1 = 0; i < size; i++ ) {

170

171 if (i $ 20 =0 ) // begin new line every 20 values
172 cout << endl;

173

174 cout << setw( 2 ) << a[ i 1;

175

176 } // end for

177

178 } // end function printArray

< |>

fig04 _17.cpp
(8 of 8)

©2004 Tran Minh ChAu.
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*hkkkkkk*kx A
Mean
*khkkkkkk*kx v
The mean is the average value of the data 'ﬁgO4 17ﬂcpp
items. The mean is equal to the total of —
all the data items divided by the number OUtpUt(l(sz)
of data items (99). The mean value for
this run is: 681 / 99 = 6.8788
*hkkkkkk*kx
Median
*khkkkkkk*kx
The unsorted array of responses is
67898789897895987878
6 7 8 39878778989897829
678787 98927898989 753
567 2539464789618 7897S8
744253875645616157287
The sorted array is
122233334444455555535
56 6 666 6 6 6677777777177
777777777777 78888888
8 8888888888888 88888 8
99999999999999909090909
The median is element 49 of
the sorted 99 element array.
For this run the median is 7
©2004 Tran Minh Chau.
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figo4_17.cpp
output (2 of 2)
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4.8 Tim kiém trén mang:
Tim kiém Tuyén tinh va tim kiém Nhij phan

* Tim mot gia tr1 khoa (key value) trén mang

» Tim kiém tuyén tinh
— So sanh ting phan tir ciia mang voi key
o Bit dau tir mot dau, di dén dau kia cua mang
— Hiru dung cho mang nho va chua sap xép
* Khong hi¢u qua

o Néu gia tri can tim khong co trong mang thi phai kiém tra tat
ca cac phan tu

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 4.



4.8 Tim kiém trén mang: Tim kiém Tuyén
tinh va tim kiem Nhi phan

» Tim kiém nhi phan
— Chi str dung cho mang di sap xép
— So sanh phan ttr ¢ giita (middle) véi key
« Néu bang, tim thay
e Néu key < middle
— Lap lai 6 ntra dau cua mang
e Néu key > middle
— Lap la1 6 ntra cudi
— Rét nhanh
o Nhiéu nhét 1a N buée voi 2N > sb phan tir clia mang
» mang 30 phan tir can nhiéu nhat 5 budc
2° > 30

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 4.19: £fig04_19.cpp
// Linear search of an array.

#include <iostream>

A
\%

fig04 _19.cpp

using std::cout; TR : (1 0f 2)
using std::cin; Lfly (EIOI SO‘ lli'rllllothm?’ng’ lfhoa
using std::endl; can tim, va kich thudc mang.
int linearSearch( const int [], int, int ); // prototype
int main()
{

const int arraySize = 100; // size of array a

int a[ arraySize ]; // create array a

int searchKey; // value to locate in a

for ( int i = 0; i < arraySize; i++ ) // create some data

a[ i ] =2 * i;

cout << "Enter integer search key: ";

cin >> searchKey;

// attempt to locate searchKey in array a

int element = linearSearch( a, searchKey, arraySize );

©2004 Tran Minh Chau.
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38
39
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41
42
43
44
45
46
47
48

}

62
// display results

if ( element !'= -1 )
cout << "Found value in element " << element << endl;
else fig04_19.cpp

cout << "Value not found" << endl; .
Enter integer search key: 36

Found value in element 18
return 0; // indicates successful termination
Enter integer search key: 37
// end main Value not found

// compare key to every element of array until location is

// found or until end of array is reached; return subscript of

// element if key or -1 if key not found

int linearSearch( const int array[], int key, int sizeOfArray )

{

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

if ( array[ j ] == key ) // if found,
return j; // return location of key

return -1; // key not found

// end function linearSearch

004 Tran Minh Chau.
FOTECH. VNU.
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// Fig. 4.20: £ig04_20.cpp
// Binary search of an array.
#include <iostream>

using std::cout;

using std::cin;

using std::endl;

#include <iomanip>

using std: :setw;

// function prototypes

int binarySearch( const int [], int, int, int, int );

void printHeader( int );

void printRow( const int [], int, int, int, int );

int main()

{

const int arraySize = 15; // size of array a

int a[ arraySize ];

// create array a

int key; // value to locate in a

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

al i ] =2 * i;

// create some data

< |>

fig04 _20.cpp
(1 of 6)

©2004 Tran Minh ChAu.
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35
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38
39
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41
42
43
44
45
46

cout << "Enter a number between 0 and 28: ";
cin >> key;

printHeader ( arraySize );

// search for key in array a
int result =

binarySearch( a, key, 0, arraySize - 1, arraySize );

// display results
if ( result '= -1 )
cout << '\n' << key << " found in array element "
<< result << endl;
else
cout << '\n' << key << " not found" << endl;

return 0; // indicates successful termination

} // end main

< |>

fig04 _20.cpp
(2 of 6)

©2004 Tran Minh ChAu.
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65
47 // function to perform binary search of an array

48 int binarySearch( const int b[], int searchKey, int low,

49 int high, int size )

50 { fig04 _20.cpp
51 int middle; (3 of 6)
52

53 // loop until low subscript is greater than high subscript

54 while ( low <= high ) {

55 Xéc dinh phan tir ¢ giita

56 // determine middle el t of subarray being searched

57 middle = ( low + high ) / 2;

58

59 // display subarray used in this loop iteration

60 printRow( b, low, middle, high, size );

61

©2004 Tran Minh ChAu.
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68
69
70
71
72
73
74
75
76
77
78
79
80
81

66
// if searchKey matches middle element, return middle A

if ( searchKey == b[ middle ] ) // match \V;
return middle; :
\ St dung tim Nhi phan:
else Neéu key bang middle, tim thay

_ _ Néu nho hon, tim nira thap
// if searchKey less than middle element,

// set new high element
if ( searchKey < b[ middle ] )
high = middle - 1; // search low end of array

Néu 16n hon, tim ntra cao

// if searchKey greater than middle element,

// set new low element Vong lap tao low, middle va high ty dong. Néu tim
else ntra cao, thi phan tir low méi s€ cao hon middle.
low = middle + 1; // search high end of array

return -1; // searchKey not found

} // end function binarySearch

©2004 Tran Minh ChAu.
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83 // print header for output
84 void printHeader( int size )

85 {

86 cout << "\nSubscripts:\n";

87

88 // output column heads

89 for ( int j = 0; j < size; j++ )

90 cout << setw( 3 ) << j << " ';

91

92 cout << '\n'; // start new line of output
93

94 // output line of - characters

95 for ( int k = 1; k <= 4 * size; k++ )

96 cout << '-';

97

98 cout << endl; // start new line of output
99

100 } // end function printHeader

101

< |>

fig04 _20.cpp
(5 of 6)

©2004 Tran Minh ChAu.
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102 // print one row of output showing the current
103 // part of the array being processed

104 void printRow( const int b[], int low, int mid,
105 int high, int size )

106 {

107 // loop through entire array

108 for ( int m = 0; m < size; m++ )

109

110 // display spaces if outside current subarray range
111 if (m < low || m > high )

112 cout << " "

113

114 // display middle element marked with a *

115 else

116

117 if ( m == mid ) // mark middle value
118 cout << setw( 3 ) << b[ m ] << '"*';

119

120 // display other elements in subarray

121 else

122 cout << setw( 3 ) << b[m ] << ' ';

123

124 cout << endl; // start new line of output

125

126 } // end function printRow

< |>

fig04 _20.cpp
(6 of 6)

©2004 Tran Minh ChAu.
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< |>

Enter a number between 0 and 28: 6

Subscripts: ﬁ904_203pp
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 output (1 of 2)

0 2 4 6 8 10 12 14* 16 18 20 22 24 26 28

6 found in array element 3

Enter a number between 0 and 28: 25

Subscripts:
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

16 18 20 22* 24 26 28

25 not found

©2004 Tran Minh Chau.
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fig04_20.cpp
output (2 of 2)

©2004 Tran Minh Chau.
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4.9 Mang nhiéu chiéu

e Pachiso

Row O
Row 1

Row 2

inta[3][4];
al 1 1[ 7 1
Cac bang c6 dong va cot
Dong truoc, cot sau
“Mang cua mang”
* a[0] la mOt mang 4 phan tu
- a[0][0] la phén tr dau tién cua mang

Column O Column 1 Column 2 Column 3
af 01l 0] (afl 01[ 11 jal 01l 2] |al 0 ][ 31
af 110 0] (al 11011 jal 11021 |al 11[ 31
a[2][0]§[241[‘k1]a[2][2]a[2][3]

Column subscript
(chi s0 coOt)
Array name

Row subscript

(chi s0 dong)

© 2004 Tran Minh Chau. FOTECH. VNU - -
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4.9

o Khoi1 tao
— Macdinhla 0

Mang nhiéu chiéu

— Khoi tao, moi dong trong 1 cip ngoic

int b[ 2 ][ 2 ]

int b[ 2 ][ 2 ]

© 2004 Tran Minh Chau. FOTECH. VNU

={ {1, 2}, { 3,
Row 0 Row 1

={ {11}, {3, 4}

4

}

};

};

72

Chuong 4.



73

4.9 Mang nhiéu chiéu

» Truy nhap dén nhu binh thuong
cout << b[ 0 ][ 1 1, 1 0

— Inra0O 3 4

— Khong str dung dau phay (,)
cout << b[ 0, 1 ];
e Ldi cu phap
* Function prototype
— Phai chi rd kich thuéc cua cac chi sd
. Khéqg doi héi kich thude cho chi sé dau tién, cling nhu mang
1 chiéu
— void printArray( int []J[ 3 ] )

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 4.
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26

// Fig. 4.22: fig04_22.cpp

// Initializing multidimensional arrays.

#include <iostream>

using std::cout;

< |>

fig04 _22.cpp

Chu y ciu tric cia prototype. (1 0of 2)

using std::endl;

void printArray( int []J[ 3 1 )

int main()

{

Chu y nhiéu cach khéi tao.

Cac phan tir trong array?2
dugc gan tir dong thir nhat

roi dén dong thu hai.

int arrayl[ 2 ][ 31 ={ {1, 2, 3}, {4, 5, 61} 1};

int array2[ 2 ][ 31 ={1, 2, 3, 4, 5};

int array3[ 2 ][ 31 ={( (1, 2}, { 41} };

cout << "Values in arrayl by row are:" << endl;

printArray( arrayl );

cout << "Values in array2 by row are:" << endl;

printArray( array2 );

cout << "Values in array3 by row are:" << endl;

printArray( array3 )

return 0; // indicates successful termination ©2004 Tran Minh Chau.

} // end main

FOTECH. VNU.
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// function to output array with two rows and three columns ‘

75

void printArray( int a[][ 3

b Vong lap for thuong dugc
{ dung dé quét qua mang. Sir

sEE iz k= 0 S S 2y skEE ) // for each row | dung vong lap 16ng nhau cho
mang nhiéu chiéu.
for ( int j = 0; j < 3; J++ ) // output column values MyU=_zZ.CPP
cout << a[ i ][ jJ 1 << ' '; output (1 of 1)

cout << endl; // start new line of output
} // end outer for structure

} // end function printArray

Values in arrayl by row are:
123
4 56
Values in array2 by row are:
123
450
Values in array3 by row are:
120
4 00

©2004 Tran Minh ChAu.
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4.9 Mang nhiéu chiéu

» Tiép theo: chuong trinh vi du vé khoi tao mang
— Chuong trinh lvu trit diém cia sinh vién
— Mang nhiéu chiéu (bang)
— Dong la sinh vién

— Cot la diém Quiz1 Quiz2

Student0 | o5 |85
Student1 | 89 |80

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 4.
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// Fig. 4.23: fig04_23.cpp

// Double-subscripted array example.

#include <iostream>

using std:
using std:
using std:
using std:

:cout;
:endl;
:fixed;
:left;

#include <iomanip>

using std::setw;

using std: :setprecision;

const int students = 3; // number
const int exams = 4;

// function prototypes

int minimum( int [][ exams ], int,

int maximum( int [][ exams ], int,

double average( int [], int );

void printArray( int [][ exams ], int, int );

< |>

of students

// number of exams

©2004 Tran Minh ChAu.

fig04 _23.cpp
(1 of 6)

FOTECH. VNU.
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24 int main() A 78
25 { v
26 // initialize student grades for three students (rows)
27 int studentGrades[ students ][ exams ] = fig04_23.cpp
28 { { 77, 68, 86, 73 }, (2 of 6)
29 { 96, 87, 89, 78 },
30 { 70, 90, 86, 81 } };
31
32 // output array studentGrades
33 cout << "The array is:\n";
34 printArray( studentGrades, students, exams );
35
36 // determine smallest and largest grade values
37 cout << "\n\nlowest grade: "
38 << minimum( studentGrades, students, exams )
39 << "\nHighest grade: "
40 << maximum( studentGrades, students, exams ) << '\n';
41
42 cout << fixed << setprecision( 2 );
43
©2004 Tran Minh Chau.
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45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

// calculate average grade for each student

for ( int person = 0; person < students; person++ )

cout << "The average grade for student " << person

<<
<<
<<

return 0O;

} // end main

79

noig M fig04_23.cpp
average ( studentGrades[ person ], exams ) (30f6)
endl; , - A 5 .
Tinh diém trung binh cho sinh
vién. Ta truyén dong chira diém
// indicates successful terminatiod

// find minimum grade

cua sinh vién vao ham. Chu y:
studentGrades[0] cling la
moQt mang.

int minimum( int grades|[][ exams ], int pupils, int tests )

{

int lowGrade = 100; // initialize to highest possible grade

for ( int 1

= 0; i1 < pupils; i++ )

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

if (

grades[ 1 ][ j ] < lowGrade )

lowGrade = grades[ i ][ j 1;

return lowGrade;

} // end function minimum

004 Tran Minh Chau.
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72
73
74
75
76
77
78
79
80
81
82
83
84
85
86

// £ind maximum grade

int maximum( int grades|[][ exams ], int pupils, int tests )

{
int highGrade = 0; // initialize to lowest possible grade
for ( int 1 = 0; i < pupils; i++ )

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

if ( grades[ 1 ][ j ] > highGrade )
highGrade = grades[ i ][ J 1~

return highGrade;

} // end function maximum

fig04 _23.cpp
(4 of 6)

©2004 Tran Minh ChAu.
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89
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91
92
93
94
95
96
97
98

// determine average grade for particular student
double average( int setOfGrades[], int tests )

{
int total = 0;
// total all grades for one student
for ( int 1 = 0; i < tests; i++ )
total += setOfGrades[ i ];

return static_cast< double >( total ) / tests;

} // end function maximum

// average

fig04 _23.cpp
(5 of 6)

©2004 Tran Minh ChAu.
FOTECH. VNU.

81



99

100 // Print the array
101 void printArray( int grades[][ exams ], int pupils, int tests )

102 { fig04_23.cpp
103 // set left justification and output column heads (6 of 6)
104 cout << left << " [0] [11 [2] I[31":
105
106 // output grades in tabular format
107 for ( int i = 0; i < pupils; i++ ) {
108
109 // output label for row
110 cout << "\nstudentGrades[" << i << "] ";
111
112 // output one grades for one student
113 for ( int j = 0; j < tests; j++ )
114 cout << setw( 5 ) << grades[ i ][ j 1;
115
116 } // end outer for
117
118 } // end function printArray
©2004 Tran Minh Chau.
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The array is:

[01 [11 [2] [3]

studentGrades|[0] 77 68 86 73
studentGrades[1l] 96 87 89 78
studentGrades[2] 70 90 86 81

Lowest grade: 68

Highest grade: 96
The average grade
The average grade
The average grade

for student 0 is
for student 1 is
for student 2 is

76.00
87.50
81.75

< |>

fig04 _23.cpp
output (1 of 1)

©2004 Tran Minh ChAu.
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Ngon ngir Iap trinh C++

Chwong 5 — Con tro va Xau ky tw

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.



Chuong 5 — Con tro va Xau ky tu

Dé muc

5.1 G161 thi€u

5.2 Khai bao va khoi tao bién con tro
53 Cac thao tac trén con tro

5.4 Goi ham bang tham chiéu

5.5 Str dung const vo1 con trod

5.6 Sap xép ndi bot str dung Pass-by-Reference
5.7 Céc phép toan trén con tro

5.8 Quan h¢ gitra con tro va mang
5.9 Mang con tro

5.10 Vi du: gia 1ap trdo va chia bai
5.11 Con tro t61 ham

5.12 Gi6i thidu vé xtr 1y ky tu va xau

5.12.1  Tong quat vé ky tu va xau
5.12.2  Cac ham xur ly xau

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.



51 Gii thiéu

* Con tro (Pointer)
— Manh, nhung khé 1am chu
— (6 tac dung nhu truyén tham chiéu (pass-by-reference)
— €6 lién quan chit ché dén mang va xau

» Bién con tro (Pointer variable)

count

— Chura dia chi vung nhé thay vi chira gia tri

— Thong thuong, bién chira gia tri (tham chiéu tryc tiép) -

— Con tro chtra dia, chi cua b’ié'n mang gia tri
cu thé (tham chi€u gian ti€p)

countPtr count

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.



5.2 Khai bao va kh&i tao bién con tré

e Khai bao con tro
— * cho biét bién 13 con trd
int *myPtr;
dit liéu kiéu int c6 dija chi 1a myPtr, con trd kiu int *
— M&i con tré can mét dau sao
int *myPtrl, *myPtr2;
— (C6 thé khai bao con tré t6i bat cir kiéu dir liéu nao
« Khoit tao con tro (Pointer 1nitialization)
— Khéi tao vé 0, NULL, hodc dia chi
« 0 hoic NULL khong trd dén dau ca

© 2004 Tran Minh Chau. FOTECH. VNU - -
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5.3 Cac thao tac doéi vé&i con tré

» & Toan tir dia chi (address operator)
— Tra vé dia chi ving nhd cua toan hang
— Vidu
int y = 5;
int *yPtr;
yPtr = &y; // yPtr chira dia chi cuia y

~ yPtr “tro dén” y

y yptr

Y
lﬁ/- 12FEAS  12FED4 1 7ED4 5

dia chicua y la
gia tri cia yptr

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.



5.3 Cac thao tac doéi vé&i con tré

» * ph¢p tham nhap (indirection/dereferencing)
— Tra vé d6i twong ma con trod trod tdi
— *yPtr tra vé y (vi yPtr tré dén y).

— con tré khi bi tham nhap (dereferenced) la gia tri trai (Ivalue)
*yptr = 9; // assigns 9 to y

* * va & ngugc nhau

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.
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// Fig. 5.4: £ig05 04.cpp
// Using the & and * operators.
#include <iostream>

< |>

fig05_04.cpp

using std::cout; (1 0f 2)
using std::endl;

int main ()

{

int a;

// a is an integer

int *aPtr; // aPtr is a pointer to an integer

a=717;
abPtr =

cout <<
<<

cout <<
<<

cout <L
<<
<<

&a; // aPtr assigned address of a

"The address of a is " <L &a
"\nThe value of aPtr is " << aPtr;

"\n\nThe value of a is " << a
"\nThe value of *aPtr is " << *aPtr;

* va & ngugc nhau

"\n\nShowing that * and & ar
"each other.\n&*aPtr = ""<< &*aPtr
"\n*&aPtr = " << *gaPtr << endl;

©2004 Tran Minh ChAu.
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27
28

The
The

The
The

return 0; // indicates successful termination

} // end main

address of a is 0012FED4
value of aPtr is 0012FED4

value of a is 7
value of *aPtr is 7

< |>

Showing that * and & are inverses of each other.

&*aPtr = 0012FED4 T—

*gaPtr = 0012FED4

<

fig05_04.cpp
(2 of 2)
fig05 _04.cpp
output (1 of 1)
* va & nguoc nhau; cung két qua khi
cung su dung ca 2 voi aPtr
©2004 Tran Minh Chau.
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5.4 Goi ham bang tham chiéu

* 3 cach truyén tham s6 cho ham
— Truyén gia tri (Pass-by-value)

— Truyén tham chiéu vo1 d01 sO 1a tham chi€u (Pass-by-
reference with reference arguments)

— Truy€n tham chi€u v61 do1 so 1a con tro (Pass-by-reference with
pointer arguments)

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.
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5.4 Goi ham bang tham chiéu

* Truyén tham chi€u v61 do1 so 1a tham chiéu
— Thay doi gia tri gbc ctia tham so
— ham c6 thé “tra vé” nhiéu hon mot gia tri

o Truyén tham chiéu bang d6i so 1a con trd
— Tuong tu pass-by-reference
* Sur dung con tr6 va toan tor *
— Truyén dia chi cta d6i s6 bang toan tir &
— Truyén mang khong can toan tir & vi tén mang chinh 1a con tro
— Tqén tor tham n‘hap * duoc dung cung con tro dé tao mot tén khac cho
bién dugc truyén vao

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.
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// Fig. 5.6: £ig05 06.cpp
// Cube a variable using pass-by-value.

#include <iostream>

using std::cout;
using std::endl;

int cubeByValue( int ); // prototype
int main()
{

int number = 5;

cout << "The original value of number is

// pass number by value to cubeByValue
number = cubeByValue( number ) ;

11

g05 _06.cpp
.of 2)

Truyén number bang gia tri
ket qua dugc tra vé boi
cubeByValue

b

cout << "\nThe new value of number is " << number << endl;

return 0; // indicates successful termination

} // end main

Tran Minh Chau.
"H. VNU.



12
25 // calculate and return cube of integer argument

26 int cubeByValue( int n )

27 { \ 2
28 return n * n * n; // cube local cubeByValue nhan tham bsult 1905_06.cpp

29 sO passed-by-value 20f 2)

30 } // end function cubeByValye — )
Tinh lap phuong va tra vé bién 1905_06.cpp
dia phuong (local variable) n yutput (1 of 1)

The original value of number is 5
The new value of number is 125

©2004 Tran Minh ChAu.
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13
14
15
16
17
18
19
20
21
22
23
24
25

// Fig. 5.7: £ig05 07.cpp
// Cube a variable using pass-by-reference

// with a pointer argument.

#include <iostream> 1g05_07.cpp
1 of 2)

using std::cout; Prototype cho biét tham sb 1a

using std::endl; con tro tré dén dir li€u ki€u int

void cubeByReference( int * ); // prototype

int main()

{

Dung toan tir dia chi & dé
truyén dia chi cua number to1

int number = 5;
cubeByReference

cout << "The original value of number is " << number;

// pass address of numbegr to cubeByReference
cubeByReference ( &number ) ;

cout << "\nThe new value of number is " << number << endl;

T

return 0; // indicates successful termination cubeByReference
thay doi bién number

} // end main

4 Tran Minh Chau.

CH. VNU.
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26 // calculate cube of *nPtr; modifies variable number in main

27 wvoid cubeByReference( int *nPtr )

28 { '\N
29 *nPtr = *nPtr * *nPtr * *nPtr; 1

30
31 } // end functio

The original value of number is 5
The new value of number is 125

A

v

tham nhap *

T oT)T.c
cubeByReference nhan dia chi PP
cua bién kiéu int,
tire 1a con tré tro dén mot s6 int __h7.cpp

output (1 of 1)
Thay doi va truy nhép bién
kiéu int st dung toan tir
©2004 Tran Minh Chau.
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5.5 Sw dung const v&i con tro

o Tinh chat ciia const
— Gia tri cta bién khong thay doi
- const duogc st dung cho mot bién khi ham khong can thay
doi bién do.
» Nguyén tic quyén uu tién toi thiéu
— Chi cho ham du quyén truy nhap dé thuc hién nhiém vu cua
minh, khong cho nhiéu quyén hon.
» Bon cach truyén con tro cho ham
— Con tré thuong tré dén dir liéu thuong
o Kha ning truy cap cao nhat
— Con tro thuong trd dén hiang dir liéu
— Hang con tré tro dén dit liéu thuong
— Hang con trd tro dén hang dir liéu
e [t quyén truy cép nhat

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.
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// Fig. 5.10: £ig05 10.cpp

// Converting lowercase letters to uppercase letters
// using a non-constant pointer to non-constant data.
#include <iostream>

using std::cout;

< |>

using std::endl; Cpnnﬁthubng
dén dir liéu thuong

#include <cctype> // prototypés for islower and toupper

void convertToUppercase( char * ) ;

int main ()

{

fig05 _10.cpp
(1 of 2)

char phrase[] = "characters and $32.98"; Conv?rt?OUPPercase
thay doi bién phrase
cout << "The phrase before c ersion is: " << phrase;
convertToUppercase ( phrase ) ;
cout << "\nThe phrase after conversion is: "
<< phrase << endl;
return 0; // indicates successful termination
} // end main
©2004 Tran Minh Chau.

FOTECH. VNU.
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17
26 // convert string to uppercase letters

27 wvoid convertToUppercase( char *sPtr+L__________—

28 { sPtr 1a con tro thuong trd
29 while ( *sPtr != '\0' ) { // current Charac*dén(ﬁihéuthuéng PP
30 . (ZurZ)
31 if ( islower( *sPtr )tl\\ii\ificharacter is lowercase,
- : fig05 10.cpp
32 *sP - *sP ’ \ - 5 A -
33 SPtr = toupper{ *sPtr ) Ham islower tra v€ true output (1 of 1)
néu ky tu 1a chit thuong
34 ++sPtr; // move sPtr to T
39 Ham toupper tra vé chir hoa néu ky tu ban dau 1a chir
36 } // end while . X A . A1, . ~
27 thuong; néu khong toupper tra vé ky tu do (chir hoa)

38 } // end function convertTo

er_a:_ea -
Khi dung toan tir ++ cho con tro tré dén mang, dia
chi ving nh¢ luu trong con tré s€ dugc sua dé con
trd tré dén phan tir tiep theo cua mang.

The phrase before conversion is: characters and $32.98
The phrase after conversion is: CHARACTERS AND $32.98

©2004 Tran Minh ChAu.
FOTECH. VNU.
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// Fig. 5.11: £ig05 11l.cpp

// Printing a string one character at a time using

A
\%

// a non-constant pointer to constant data.

#include <iostream> fig05_11.cpp
(1 0of 2)

using std::cout; Tham s6 14 con trd thudng trd

using std::endl; dén hang dit li¢u

void printCharacters( const char * );

int main()

{

char phrase[] = "print characters of a _string":

Truyén con tro phrase cho
cout << "The string is:\n"; ham printCharacters.

printCharacters( phrase );
cout << endl;

return 0; // indicates successful termination

} // end main

©2004 Tran Minh ChAu.
FOTECH. VNU.
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23 // sPtr cannot modify the character to which it points, A

24 // i.e., sPtr is a "read-only" pointer

25 void printCharacters( const char *sBtr )

26 { fig05 11.cpp
27 for ( ; *sPtr != '\0'; sPtr++ ) // no initialization (20f2)
28 cout << *sPtr; sPtr 1a con tro thuong tré dén hang
29 dir liéu; khong thé thay d6i ky tu ma
30 } // end function printCharacters sPtr tro dén.

Ting sPtr dé tré dén ky tu

tiép theo.

The string is:
print characters of a string

©2004 Tran Minh ChAu.
FOTECH. VNU.



1 // Fi 3 A 20
g. 5.12: fig05_12.cpp

2 // Attempting to modify data through a v

3 // non-constant pointer to constant data.

4 fig05_12.cpp

5 void f£( const int * ); // prototype (1of1)

6

7 int main() fig05_12.cpp

8 { Tham sb 1a con trd thuong trd output (1 of 1)

9 int y; dén h@fmg dir licu.

10

1M £ &YWOdification

1; e Truyén dija chi ctia bién y dé thir thay doi mot cach
khong hop 1€.

14

15 } // end main

16

17 // xPtr cannot modify the value of the variable

18 // to which it points Co thay doi doi twong hing (const object)

19 void £( const int *xPtr ) ma xPtr tro den.

20 {

21 *xPtr = 100; // error: cannot modify a const object

e Ldi sinh ra khi bién dich.

23 } // end function f /

d:\cpphtp4 examples\ch05\Fig05 12.cpp(21) : error C2166: ©2004 Tran Minh Chau.

l-value specifies const object FOTECH. VNU.
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5.5 Sw dung const v&i con tré

« const pointers - hiang con tro
— Ludn tré dén ving nhé co dinh
— 1a mac dinh cho tén mang
— Phai dugc khai tao khi khai bao

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.



0 NO O h ODN =

= = = O
N = O

13
14
15
16
17

18
19

22

// Fig. 5.13: £ig05 13.cpp
// Attempting to modify a constant pointer to

// non-constant data.

int main ()

{

int x, y;

return 0;

} // end main

// ptr is a cons

_13.cpp
1)

: — _13.cpp
ptr la hang con tro tro t61 s6 nguyén. Jt (1 of 1)

t can
nts to the

C6 thé thay d6i x (trd bai
ptr) vi x khong phai 1a hang

Oll.

Khéng thé cho ptr tré dén
dia chi m&i vi ptr 1a hang

*ptr is not const

// error: ptr is const; cannot assign new address

// indicates successful termination

Dong 15 sinh ra 16i bién dich
vi thay doi1 dia chi m&i cho
constant pointer.

d:\cpphtp4 examples\ch05\Fig05 13.cpp(15) : error C2166:

l-value specifies const object

©2004 Tran Minh ChAu.
FOTECH. VNU.
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1 // Fig. 5.14: £ig05 14.cpp
2 // Attempting to modify a constant pointer to constant data.
3 #include <iostream>
4 fig05_14.cpp
5 using std::cout; (1of1)
6 using std::endl;
7
8 int main()
9 | : R
10 int x = 5, y; ptr la hang con tro trd t&i hang s6 nguyén.
11
12 // ptr is a constant pointer to a constant integer.
13 // ptr always points the same location; the integer
14 // at that locatjeh cannot be modified.
15 const int *const ptr = &x; Khéng thé thay d6i x (tré boi ptr) vi
16 khai bao *ptr 13 hang.
17 CoRl B EC e Khéng thé cho ptr tré dén dia chi
18 moéi vi ptr dugc khai bao 1 hang.
19 *ptr = 7; ; 1 W valu
20 ptr = &y; / error: ptr is const; cannot assign new address
21
22 return 0; // indicates successful termination
23
24 } // end main
04 Tran Minh Chau.

ru1ECH. VNU.



5.6 Sap xep noi bot
str dung truyén tham chiéu

 bubbleSort dung con tro
— Ham swap truy nhap cac phan tir clia mang
« Céc phan tir don ctia mang: dit liéu vo hudng (scalars)
— Mac dinh Ia pass by value
e Truyén tham chiéu bang toan tir dia chi &

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 5.15: £ig05 15.cpp

// This program puts values into an array, sorts the values into
// ascending order, and prints the resulting array.

#include <iostream> )5_15.cpp
if 3)

using std::cout;
using std::endl;

#include <iomanip>
using std::setw;

void bubbleSort( int *, const int ); // prototype
void swap( int * const, int * const ); // prototype

int main()

{

const int arraySize = 10;
int a[ arraySize ] = { 2, 6, 4, 8, 10, 12, 89, 68, 45, 37 };

cout << "Data items in original order\n";

for ( int i = 0; i < arraySize; i++ )
cout << setw( 4 ) << a[ 1 ];

‘An Minh ChAu.
. VNU.
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28
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31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

bubbleSort( a, arraySize ); // sort the array

cout << "\nData items in ascending order\n";

fig05_15.cpp
for ( int j = 0; j < arraySize; j++ ) (20f3)
cout << setw( 4 ) << a[ jJ 1;
cout << endl: Khai bdo la int *array (thay vi

int array[]) dé cho ham
bubbleSort nhian mang 1 chiéu.
Hai cach khai bao nay la nhu nhau.

return 0; // indicates succes

26

} // end main Nhén tham s6 kich thuéc ciia mang;

khai béo 12 const dé chic chan
ers using bubbTe sort algd rang size s€ khong bi thay doi.

// sort an array of in

void bubbleSort( int *array, const int size )

{

// loop to control passes
for ( int pass = 0; pass < size - 1; pass++ )

// loop to control comparisons during each pass
for ( int k = 0; k < size - 1; k++ )

// swap adjacent elements if they are out of order
if ( array[ k ] > array[ k + 1 ] )

swap( &array[ k ], &array[ k + 1 ] ); 004 Tran Minh Chau.
TECH. VNU.



51
52 } // end function bubbleSort

53

54 // swap values at memory locations to which

55 // elementlPtr and element2Ptr point
56 void swap( int * const elementlPtr, int * const element2Ptr )

57 {

58 int hold = *elementlPtr;

59 *elementlPtr = *element2Ptr;
60 *element2Ptr = hold;

61

62 } // end function swap

Data items in original order

2 6 4 8 10 12 89 68
Data items in ascending order

2 4 6 8 10 12 37 45

45

68

37

89

27

fig05_15.cpp
(3 of 3)

fig05 _15.cpp
output (1 of 1)

Truyén tham chiéu, cho phép
ham trao gia tri tai vung nhgo.

©2004 Tran Minh ChAu.
FOTECH. VNU.



5.6 Sap xep noi bot
str dung truyén tham chiéu

e sizeof
— Toan tir tra vé kich thudc byte cta toan hang
— V6imang, sizeof tra vé gia tri
( kich thudc 1 phan tir ) * ( s6 phan tr )
— Néusizeof( int ) = 4, thi
int myArray[10];
cout << sizeof (myArray) ;

sé 1n ra 40

* sizeof co thé dung voi

— Tén bién cout << "sizeof ¢ =" << sizeof c
— Tén kiéu dix liéu cout << sizeof( char )
— Hang so

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 5.16: £ig05 16.cpp
// Sizeof operator when used on an array name

// returns the number of bytes in the array.

#include <iostream>

using std::cout;

using std::endl;

size t getSize( double * ); // prototype

int main()

{

sizeof tra vé tong so byte
cua mang.

double array[ 20 ];

cout << "The number ytes in the array is "
<< sizeof( array );

cout << "\nThe number of bytes returned by getSize is "
<< getSize( array ) << endl;

return 0; // indicate uccessful termination
Ham getSize tra vé sb byte
// end main dugc dung dé luu dija chi
mang array.

fig05_16.cpp
(1 of 2)

©2004 Trin Minh ChAu.

FOTECH. VNU.
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25 // return size of ptr

26 size t getSize( double *ptr )
27 {

28 return sizeof( ptr );

30

< |>

29
30 } // end functic:ngex\

sizeof tra vé soO byte
cua con tro.

The number of bytes in the array is 160
The number of bytes returned by getSize is 4

fig05 _16.cpp
(2 of 2)

fig05_16.cpp
output (1 of 1)

©2004 Tran Minh ChAu.
FOTECH. VNU.
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5.7 Cac phép toan doi v&i con tré

e (Cac phép toan con tro
— Tang/giam con tré (++ hoac —-)
— Cong/trir 1 s6 nguyén véi 1 con tré ( + hodc +=, - hoic -=)
— Con tré c6 thé trir 1dn nhau
— (COng trir voi con tro 1a vo nghia tru khi dung cho con tré méang
e Viduy: Mang 5 phan tir int trén may dung kiéu int 4 byte
— vPtr trd dén phan tir thr nhat v[ 0 ], tai dia chi 3000

vPtr = 3000
” , . vung nhé
— vPtr += 2;tro vPtr to1 3008 3000 3004 3008 3012 3016
vPtrtrotoiv[ 2 ]
v[O0] v[l] v[2] v[3] vi4]

bién con tr0 vPtr

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.



5.7 Cac phép toan doi v&i con tré

* Tru con tro (Subtracting pointers)
— Tra vé s6 phan tr giira 2 dia chi

vPtr2 = v[ 2 ];
vPtr = v[ 0 ];
vPtr2 - vPtr ==

* (Gan con tro (Pointer assignment)

— Mot con tro co thé duoc gan cho con trd khac néu ca hai
cung kiéu
— Néu khong cung kiéu thi phai doi kiéu (cast)
— Ngoai 1&: con tré téi void (kiéu void *)
« con tro tong quat, dai dién cho kiéu bat ky
o khong can doi kiéu dé chuyén sang con tro sang dang void
pointer
o Khong thé (dung *) lay dit liéu cta con tré kiéu void

© 2004 Tran Minh Chau. FOTECH. VNU - -
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5.7 Cac phép toan doi v&i con tré

* So sanh con tro (Pointer comparison)

— St dung cac toan tor quan hé dé so sanh dia chi chtra trong
con tro

— Vidu: c6 hai con tr("')‘tr("') dén hai phﬁn t,ﬁ’ cua mOt mang, chi
ra con tro tro dén phan tir dugc danh s6 tha tu cao

— So sanh 14 v6 nghia trir khi cac con trod tré dén cac phan tur
cua cung mQt mang

— Thuong dung dé xac dinh khi con tr6 ¢6 gia tri bang 0 (null)
(khong tro dén dau ca)

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.
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5.8 Quan hé giira Con tré va Mang

* Mang va con tro ¢6 quan h¢ chat ché
— Tén mang ciing nhu hang con tré (constant pointer)
— (6 thé dung chi so d6i voi cac con tro
» Dung con tré dé truy nhap cac phan tor mang
— Phanteb[ n ] c6thé truy nhap boi *( bPtr + n )
 ky hi€u pointer/offset
— Dia chi
« &b[ 3 ] tuong duong bPtr + 3
— Tén mang c6 thé coi nhu con trd
*b[ 3 ] tuongduong *( b + 3 )
— Con trd co thé viét voi cap ngodc vuong (ky hiu
pointer/subscript)
« bPtr[ 3 ] twuongduongb[ 3 ]

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.
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// Fig. 5.20: £ig05 20.cpp

// Using subscripting and pointer notations with arrays.

< |>

#include <iostream> fig05_20.cpp
(1 of 2)

using std::cout;
using std::endl;

int main()

{
int b[] = { 10, 20, 30, 40 };
int *bPtr = b; // set bPtr to point to array b

// output array b using array subscript notation

cout << "Array b printed with:\n" -
<< "Array subscript notation\n"; St dung ky hi€u chi s6 mang.

for ( int i = 0; i < 4; i++ )
cout << "b[" << i << "] = " << b[ i ] << '\n';

// output array b using the array name and
// pointer/offset notation
cout << "\nPointer/offset notation where "

<< "the pointer is the array name\n";

©2004 Tran Minh ChAu.
FOTECH. VNU.
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34
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37
38
39
40
41
42
43
44
45

} // end main

for ( int offsetl = 0; offsetl < 4; offsetl++ ) A 36
cout << "*(b + " << offsetl <K ") =" v
<< *( b + offsetl ) << '\n';
fig05_20.cpp
// output array b using bPt d array subscript notation (2 of 2)

cout << "\nPointer subscript notati

Str dung tén mang va ky hi¢u pointer/offset.

for ( int j = 0; J < 4; J++ )
cout << "bPtr[" << Jj << "] = " << bPtr[ j ] << '\n';

cout << "\nPointer/offset notation\n"; S&(hug;kylﬁéuchisé
cho con tro.

// output array b using bPtr and pointer/offset notation
for ( int offset2 = 0; offset2 < 4; offset2++ )
cout << "* (bPtr + " << offset2 << ") ="
<< *( bPtr + offset2 ) << '\n';

return 0; // indicates succes termination

Str dung bPtr va ky hi¢u pointer/offset.

©2004 Tran Minh ChAu.
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Array b printed with:

< |>

Array subscript notation

b[0] = 10 fig05_20.cpp
b[1l] = 20 output (1 of 1)
b[2] = 30
b[3] = 40

Pointer/offset notation where the pointer is the array name
*(b + 0) 10
*(b + 1) = 20
*(b + 2) = 30
*(b + 3) 40

Pointer subscript notation
bPtr[0] = 10
bPtr[1] = 20
bPtr[2] = 30
bPtr[3] 40

Pointer/offset notation
* (bPtr + 0) = 10
*(bPtr + 1) = 20
* (bPtr + 2) = 30

*(bPtr + 3) = 40 ©2004 Tran Minh Chau.
FOTECH. VNU.
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// Fig. 5.21: £ig05 21.cpp

// Copying a string using array notation
// and pointer notation.

#include <iostream>

using std::cout;
using std::endl;

void copyl( char *, const char * ); // prototype
void copy2( char *, const char * ); // prototype

int main()
{
char stringl[ 10 ];
char *string2 = "Hello";
char string3[ 10 ];
char string4[] = "Good Bye';

copyl ( stringl, string2 );
cout << "stringl = " << stringl << endl;

copy2( string3, string4d );
cout << "string3 = " << string3 << endl;

return 0; // indicates successful termination

< |>

fig05 21.cpp
(1 of 2)

©2004 Tran Minh ChAu.
FOTECH. VNU.
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Str dung chi s6 mang dé copy

Xau tai 2 vao mang ky ty s1. 5 21 cpp
(2 of 2)
1= '\O'; i++ ) fig05_21.cpp
output (1 of 1)

St dung ky hiéu con tro dé copy xau
tai 2 vao mang ky tu s1.

Tang ca hai con trd dé tro dén
phan ttr tiép theo trong mang
tuong Uung.

26

27 } // end main

28

29 // copy s2 to sl using array notation

30 void copyl( char *sl, const char * )

31 {

32 for (int 1 = 0; (sl[ i ] =s2[ 1] )
33 ; // do nothing in body

34

35 } // end function copyl

36

37 // copy s2 to sl using pointer notatio
38 wvoid copy2( char *sl, const char )

39 {

40 for (; ( *sl = *s2 ) = '"\0'; sl++, s2++ )
41 ; // do nothing in body

42

43 } // end function copy2

stringl = Hello

string3 = Good Bye

©2004 Tran Minh ChAu.
FOTECH. VNU.
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5.9 Mang con tro

* Mang chira con tro

— Thudng dung dé luu mang cla xau

suit[O0]
suit[1l]
suit[2]

suit[3]

char *suit[ 4 ] = {"Hearts",
"Clubs",

"Diamonds",
"Spades"

— MOi phan tir cua suit trd dén char * (1 xau)

— Mang khong chtra xau, chi tro dén xau

};

40

. "H' e’ ra’ "r’! i s’ '\0’

. y ‘D’ i’ ra’ "m’ "o’ "n’ ra’ s’ '\0’
® y'cr [ [rw ['pr o [rs \0’

. "'s’ ’P' ra’ ra’ e’ "'s’ '\0’

— Mang suit c6 kich thudc co dinh, nhung x4u thi khong

© 2004 Tran Minh Chau. FOTECH. VNU - -
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5.10 Vi du:
Gia lap trao bai va chia bai Tu-lo-kho’

e Chuong trinh trdo bai (Card shuffling program)
— Dung mot mang gom céc con trd tro dén xau dé luu trit tén
cac chat (suit), i.e. co (hearts), 16 (diamonds), pich (spades), tép (clubs)
— Str dung mot mang hai chiéu (hang: chat, cot: gia tri)

Ace Two Three Four Five Six Seven Eight Nine Ten Jack Queen King
0 1 2 3 4 5 6 7 8 9 10 11 12

Hearts

Diamonds

Clubs

w N »r O

Spades

deck[2][12] biéu dién K-tép

.

Clubs King

— Ghi cac s6 tir 1-52 vao mang dé lam thir tu chia cac con bai

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.



5.10 Vi du:

42

Gia lap trao bai va chia bai Tu-lo-kho’

e Thuat toan trao (shuffle) va
chia (deal) bai

Ban dau

Initialize the suit array
Initialize the face array
Initialize the deck array

Shuffle the deck /

(trdo bai)

Lam min

Lam min lan hai

For each of the 52 cards

Place card number in randoml,
selected unoccupied slot of deck
Dt chi s6 qudn bai vao mot 6
ngau nhién con trong trong desk)

Deal 52 cards
(chia bai)

© 2004 Tran Minh Chau. FOTECH. VNU

For each of the 52 cards

Find card number in deck array
and print face and suit of card
(Tim chi s6 qudn bai trong mdng
desk va in ra sé hiéu va chdt cia

qudn bai)

Choose slot of deck randomly

While chosen slot of deck has been
previously chosen (Trong khi 6
vira chon da bi chon twr truoc)

Choose slot of deck randomly
(chon ngau nhién mot 6)

Place card number in chosen slot
of deck (dat chi so qudn bai vao 6
duoc chon)

For each slot of the deck array

If slot contains card number
Print the face and suit of the
card

Chuong 5.
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// Fig. 5.24: £ig05 24.cpp

// Card shuffling dealing program.

#include <iostream>

fig05_24.cpp
using std::cout; (1 0f 4)
using std::left;
using std::right;
#include <iomanip>
using std: :setw;
#include <cstdlib> // prototypes for rand and srand
#include <ctime> // prototype for time
// prototypes
void shuffle( int [][ 13 ] )
void deal( const int [][ 13 ], const char *[], const char *[] )
int main () mvangA su’:l.t c}ura cac con tro
( tré dén cac mang char.
// initialize suit arra
const char *suit[ 4 ] =
{ "Hearts", "Diamonds", "Clubs", "Spades" };
004 Tran Minh Chau.
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// initialize face array

const char *face[ 13 ] =

{ "Ace", "Deuce", "Three", "Four",

"Five", "Six", "Seven", "Eight",

"Nine" , "Ten" , "Jack" ,

// initialize deck array

int deck[ 4 ][ 131 = { 0 };

srand( time( 0 ) );

shuffle( deck );
deal ( deck, face, suit );

"Queen" , "King" } ;

fig05 24.cpp
(2 of 4)

tré dén cac mang char.

mang face chua cac con tro

// seed random number generator

return 0; // indicates successful termination

} // end main

©2004 Tran Minh ChAu.
FOTECH. VNU.
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44 // shuffle cards in deck

45 void shuffle( int wDeck[][ 13 ] )

46 {

47 int row; fig05_24.cpp
48 int column; (30f4)

49

50 // for each of the 52 cards, choose slot of deck randomly

51 for ( int card = 1; card <= 52; card++ ) {

52

53 // choose new random location until unoccupied slot found

54 do { - T : :

55 row = rand() % 4; V;xtri h1§f1 tai c6 dong va cot duoc chon
56 column = rand() % 13; ngau nhién.

57 } while ( wDeck[ row ][ column ] !'= 0 ); // end do/while

58

59 // place card number in chosen slot of deck

60 wDeck[ row ][ column ] = card;

61

62 } // end for

63

64 } // end function shuffle

65

©2004 Tran Minh ChAu.
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66 // deal cards in deck

67 wvoid deal( const int wDeck[][ 13 ], const char *wFacel],

68 const char *wSuit[] )

69 | fig05_24.cpp
70 // for each of the 52 cards (4 of 4)

71 for ( int card = 1; card <= 52; card++ )

72 Can 1¢ phai trong mot ving

73 // loop through rows of wDeck goém 5 ky tu.

74 for ( int row = 0; row <= 3; row++ )

75

76 // loop through columns of wDeck f urrent r<Cﬁnléﬁéiﬁonglnétvﬁnggﬁnl
77 for ( int column = 0; 8 ky tu.

78

79 // if slot contains curgént i card

80 if ( wDeck|[ row ][ c

81 cout << setw( 5 ) << right << wFac¢[ column ]

82 << " of " << setw( 8 ) << left

83 << wSuit[ row ]

84 << ((card $ 2 == 0 2?2 '"\n' : "\t'" );

85

86 } // end if

87

88 } // end function deal

©2004 Tran Minh ChAu.
FOTECH. VNU.



Nine
Five
Queen
Jack
Jack
Three
Ten
Ace
Seven
Six
Ace
Nine
Six
Ten
Four
Ten
Eight
Jack
Four
Seven
Queen
Nine
Deuce
King
Queen

Five

of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of
of

of
of

Spades
Spades
Diamonds
Spades
Diamonds
Clubs
Clubs
Hearts
Spades
Hearts
Clubs
Hearts
Spades
Spades
Clubs
Hearts
Hearts
Hearts
Diamonds
Hearts
Spades
Clubs
Hearts
Clubs
Clubs
Hearts

Seven
Eight
Three
Five
Three
Six
Nine
Queen
Deuce
Deuce
Deuce
Seven
Eight
King
Ace
Four
Eight
Ten
King
King
Four
Six
Jack
Three
Five
Ace

Clubs
Clubs
Hearts
Diamonds
Diamonds
Clubs
Diamonds
Hearts
Spades
Clubs
Diamonds
Diamonds
Diamonds
Hearts
Spades
Spades
Spades
Diamonds
Diamonds
Spades
Hearts
Diamonds
Clubs
Spades
Clubs
Diamonds

< |>

fig05_24.cpp
output (1 of 1)

©2004 Tran Minh Chau.
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5.11 Con tro té&i ham (Function Pointer)

e Con tro to1 ham
— chura dia chi cua ham
— Tén mang co gia trj 1a dja chi cua phan tir dau tién ciia mang
— Tuwong tu, tén ham c¢o6 gia tr1 l1a dia chi bat dau cta doan ma
dinh nghia ham
o Céc con trod tdi ham c6 thé
— duoc truyén vao trong ham
— duoc tra vé tir ham
— duoc luu trong mang
— duogc gan cho cac con tro ham khac

© 2004 Tran Minh Chau. FOTECH. VNU - -
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5.11 Con tro t&i ham

» Goi ham bang con tro t6i ham
— gia str compare duoc khai bao 1a con tré téi ham c6 kiéu
tham so va kiéu tra vé nhu sau:
e bool ( *compare ) ( int, int )
— goi ham bang mdt trong hai cach
e ( *compare ) ( intl, int2 )
— tham nhap con tré dé chay ham dugc con tro tro téi
HOAC
e compare( intl, int2 )
— d& nham lan
* ngudi dung cb thé tuéng compare 1a tén ciia ham
thyc trong chuong trinh

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 5.25: £ig05 25.cpp
// Multipurpose sorting program using function pointers.

< |>

#include <iostream>

fig05_25.cpp
using std::cout; (1 0f 5)
using std::cin;
using std::endl;

#include <iomanip>

Tham sb thir ba 1 con tré t&i
mot ham nhan 2 tham s6 int
va tra vé két qua ki€u bool.

using std: :setw;

// prototypes

void bubble( int [], const int, bool (*) ( int, int ) );
void swap( int * const, int * const );

bool ascending( int, int );

bool descending( int, int );

int main()
{
const int arraySize = 10;
int order;
int counter;
int a[ arraySize ] = { 2, 6, 4, 8, 10, 12, 89, 68, 45, 37

©2004 Tran Minh ChAu.
FOTECH. VNU.

50



26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

51
cout << "Enter 1 to sort in ascending order,\n"

<< "Enter 2 to sort in descending order: ";
cin >> order;
cout << "\nData items in original order\n"; fig05_25.cpp
(2 of 5)
// output original array
for ( counter = 0; counter < arraySize; counter++ )
cout << setw( 4 ) << a[ counter ];

// sort array in ascending order; pass function ascending
// as an argument to specify ascending sorting order
if ( order == 1 ) {

bubble( a, arraySize, ascending )

cout << "\nData items in ascending order\n";

// sort array in descending order; pass function descending
// as an agrument to specify descending sorting order
else {

bubble( a, arraySize, descending )

cout << "\nData items in descending order\n";

©2004 Tran Minh ChAu.
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50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74

// output sorted array 52
for ( counter = 0; counter < arraySize; counter++ )
cout << setw( 4 ) << a[ counter ];

fig05_25.cpp
cout << endl; (3 0f 5)

compare la con tro td1 mot ham nhan
return 0; // indicates successful termi ) tham so kiéu int va tra vé gia tri kiéu

bool.

} // end main

// multipurpose bubble sort; parameter compare is a pointer to

// the comparison function thdt determines sorting order

void bubble( int work|[],
bool (*compare) ( int, int ) )

nst int size,

I e 0 CerNERElh SO Dung ngodc dé chi rd day 1a con trd tdi ham

for ( int pass = 1; pass < size; pass++

g0i haim compare dugc truyén vio;
thAm nhap con trd dé chay ham.

// loop to control number of comparis

for ( int count = 0; count size - 1; count++ )

// if adjacent
if ( (*compare) ( work[ count ], work[ count + 1 ] ) )

ements are out of order, swap them

swap( &work|[ count ], &work[ count + 1 ] );

_ 004 Tran Minh Chau.
} // end function bubble TECH. VNU.



75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

// swap values at memory locations to which
// elementlPtr and element2Ptr point
void swap( int * const elementlPtr, int * const element2Ptr ) fig05_25.cpp
{
int hold = *elementlPtr: Enter 1 to sort in ascending order,
’ Enter 2 to sort in descending order: 1
*elementlPtr = *element2Ptr;
*element2Ptr = hold; Data items in original order
2 6 4 8 10 12 89 68 45 37
Data items in ascending order
} // end function swap 2 4 6 8 10 12 37 45 68 89
// determine whether elements are out of order
// for an ascending order sort _ _
. . . Enter 1 to sort in ascending order,
bool ascending( int a, int b ) Enter 2 to

sort in descending order: 2

in original order

4 8 10 12 89 68 45 37
in descending order

45 37 12 10 8 6 4 2

{
return b < a;// swap if b is less than a | Data items
2 6
} // end function ascending Data items
89 68
// determine whether elements are out of order
// for a descending order sort
bool descending( int a, int b )
{
return b > a; // swap if b is greater than a

100 } // end function descending

004 Tran Minh Chau.
TECH. VNU.




5.11 Con tro téi ham

+ Mang gom cac con trd ham

— Thudng dung cho cac hé thong diéu khién bang thuc don
(menu-driven system)

— Céc con tro dén ting ham dugc luu trong mang con tré ham

+ céc ham déu phai c6 kiéu dit ligu tra ve giong nhau, va kiéu dit
l1€u cua tham s6 nhu nhau

— Anh xa

(Iya chon thuc don = chi s6 trong mang con tro té1 ham)

© 2004 Tran Minh Chau. FOTECH. VNU - -
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55
// Fig. 5.26: £ig05 26.cpp

// Demonstrating an array of pointers to functions.
#include <iostream>

fig05_26.cpp
using std::cout; (1 0f 3)
using std::cin;
using std::endl;

// function prototypes
void functionl( int );
void function2( int );

void function3( int ) ; i ) - e ) .
Mang dugc khoi tao voi tén cua ba ham,

tén cua ham chinh 1a con tro.

int main ()

{

// initialize array of 3 pointers to functions that each

// take an int arg t and return void

void (*f[ 3 1) ( int ) = { functionl, function2, function3 };

int choice;

cout << "Enter a number between 0 and 2, 3 to end: ";

cin >> choice;

004 Tran Minh Chau.
ruTECH. VNU.



25
26
27
28
29
30
31
32
33
34
35
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37
38
39
40
41
42
43
44
45
46
47
48

// process user's choice

while ( choice >= 0 && choice < 3 ) {

< |>

// invoke function at location choice in array f fig05_26.cpp

// and pass choice as an argument (2 of 3)

(*£[ choice ]) ( choice );

cout << "Enter a number

cin >> choice;

tween 0 and 2, 3 to end: ";

56

Go1 ham duoc chon béng cach tham nhap vao
(dereferencing) phan tir trong irng trong mang.

cout << "Program execution completed." << endl;

return 0; // indicates successful termination

} // end main

void functionl( int a )

{

cout << "You entered " << a

<< " so functionl was called\n\n";

} // end functionl

©2004 Tran Minh ChAu.
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void function2( int b )

{

cout << "You entered "

<< " so function2

} // end function2

void function3( int c )

{

cout << "You entered "

<< " so function3

} // end function3

<< b

was called\n\n";

<L c

was called\n\n";

Enter a number between 0 and 2, 3 to end: 0
You entered 0 so functionl was called

Enter a number between 0 and 2, 3 to end: 1
You entered 1 so function2 was called

Enter a number between 0 and 2, 3 to end: 2
You entered 2 so function3 was called

Enter a number between 0 and 2, 3 to end: 3
Program execution completed.

< |>

fig05_26.cpp
(3 of 3)

fig05 26.cpp
output (1 of 1)

©2004 Tran Minh ChAu.
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5.12.1 Tong két ve ky tw va xau ky tw

» Hing ky tu - Character constant
— Gia tri nguyén biéu dién dudi dang mét ky tu viét trong 2 dau nhay
— 'z' la gia tri nguyén cta ky tu z
« Ma 122 trong bang ma ASCII
e Xau ky tu - String
— Chudi cac ky tu dugc col nhu 1a mot single unit
— C6 thé bao gom chir cai, chir s6, ky tu dic biét +, -, * ...
— Hang xau ky tu - String literal (string constants)
» Viét trong cap nhay kép, vidu: "I like C++"
— Mang cua cac ky tu, két thic voi ky tu rdng (null character) '\ 0
— Xau la mot héng con tro (constant pointer)
e Tro dén ky tu dau tién cua xau

— G16ng nhu v61 mang

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.



5.12.1 Tong két vé ky tw va xau ky tw

* (Gan gia tr1 cho xau - String assignment
— Mang cua ky tu
e char color[] = "blue";
— Tao mang color 5 phan tir kiéu char
e phan tir cudi cing 1a '\ 0"
— Bién kiéu char *
* char *colorPtr = "blue";
— Tao con trd colorPtr trd dén chit b trong xau "blue"
* "blue" ¢ dau do trong bd nhd
— Mot cach khac cho mang ky tu
e char color[] = { 'b', '1', '"u', 'e', '"\O'

© 2004 Tran Minh Chau. FOTECH. VNU - -
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60

5.12.1 Tong két ve ky tw va xau ky tw

 Poc xau
— Doc dir liu cho mang ky twy word[ 20 ]
cin >> word
« Poc cac ky tu cho dén khi gap ky tu trang hoic EOF
« Xau c6 thé vuot qua kich thudc mang
cin >> setw( 20 ) >> word;
« Poc 19 ky tu (dé lai chd cho '\0")
* cin.getline
— DPoc 1 dong van ban
— cin.getline( array, size, delimiter ) ;
— Luu input vao mang array dén khi xay ra mot trong hai truong hop
e Kich thude dit liu dat dén size — 1
* Ky tu delimiter dugc nhap vao
— Vidu
char sentence[ 80 ];
cin.getline( sentence, 80, '\n' );

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.
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5.12.2 Cac ham xuw ly xau ky tw

o Thu vién xtr Iy x4u <cstring> cung cap cac ham
— thao tac véi dit liéu kiéu xau
— SO0 sanh xau
— tim kiém trén x4u cac ky tu hodc xau khac
— chia xau thanh cac tir to (tokenize strings)

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.



5.12.2 Cac ham xw ly xau ky tw

char
char

*strcpy ( char *sl, const
*s2 );

Copy xau s2 vao xau s1. Tra vé gia tri cua
sl.

char
char

*strncpy( char *sl, const
*s2, size t n );

Copy nhi¢u nhat n ky tu cia xau s2 vao xau
s1l. Tra v€ gia tri cua s1.

char
char

*strcat( char *sl, const
*s2 ) ;

Thém x4u s2 vao sau xau s1. Ky tu du tién
cua s2 ghi de Ién ky tu null cua s1. Trad vé gia
tri cua s1.

char
char

*strncat( char *sl, const
*s2, size t n );

Thém xau nhiéu nhat 1a n ky ty clia s2 vao
sau xau s1. Ky tu dau tién cua s2 ghi de 1én
ky tu null cua s1. Tra v€ gia tri cua s1.

int strcmp( const char *si1,
const char *s2 );

So sanh x4u s1 va xau s2. Ham tra vé gia tri
0, nho hon 0, hoac 16n hon 0 néu s1 bang, nho
hon hoac 16n hon s2.

© 2004 Tran Minh Chau. FOTECH. VNU - -
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5.12.2 Cac ham xw ly xau ky tw

int strncmp( const char *sl, const
char *s2, size t n );

So sanh n ky tu xau s1 va xau s2. Ham
tra vé gia tri 0, nho hon 0 hodc 16n hon 0
néu s1 bang, nho hon hodc 16n hon s2.

char *strtok( char *sl, const char
*s2 );

Mot chudi 1oi goi dén strtok chia xau
s1 thanh céac “tokens”—tir t0, chang han
cac tu trong mot dong van ban—phan tach
nhau boi cac ky tu chura trong xau s2.

Loi goi dau tién lay s1 lam tham sb tha
nhat, cac 101 goi tiép sau (voi NULL 13 tham
s6 thir nhat) tiép tuc 1y céc tir to tir chinh
xau do.

MOi 11 goi tra vé mét con trod tGi tir td vira
nhéan duogc. Néu khong con tur td ndo, ham
s& tra vé gia tri NULL.

size t strlen( const char *s );

Xac dinh d6 dai cua x4u s. Tra vé sb ky tu
cua xau (khong tinh ky tu null).

© 2004 Tran Minh Chau. FOTECH. VNU - -
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5.12.2 Cac ham xuw ly xau ky tw

* Copy xau

— char *strcpy( char *sl, const char *s2 )

e Copy tham s6 thir hai vao tham so thir nhat
— Tham s6 thtr nhat phai c6 kich thudc du 1on dé chia xau
va ky tu null
— char *strncpy( char *sl, const char *s2,
size t n )

e Xac dinh 15 s6 ky tu dugc copy tir xau vao mang
o Khong nhat thiét copy ky tu null

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 5.28: £ig05 28.cpp
// Using strcpy and strncpy.

#include <iostream>

using std::cout;
using std::endl;

< |>

fig05 28.cpp

<cstring> chira prototype (10f2)
cho strcpy va strncpy.

#include <cstring> // prototypes for strcpy and strncpy

int main()

{

char x[] = "Happy Birthday to You'";
char y[ 25 ]; Copy toan bg xau trong mang
char z[ 15 ]; X VAo mang y.

Copy 14 ky tu dau tién cua mang
x vao mang y. Chu y rang 1énh
nay khong viét ky tu null.

strepy( vy, x ); // copy contents of x into

cout << "The string in array x 1 " << x

<< "\nThe string in arrdy y is: " << y << '\n’';
// copy first l44characters of x into z

strncpy( z, x, 14 ); // does not copy null character

65

z[ 14 ] = '\0'; // append '\0' to z's contents Thém ky tu null.

<

cout << "The string in array z is: " << z << endl; ©2004 Trin Minh Chau.

FOTECH. VNU.
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26
27 return 0; // indicates successful termination
28 v
(2 of 2)
fig05 28.cpp

Xau goc.

At b (1 ~F 1)\

Copy x4u bang strcpy.

The string in array x is: Happy Birthday to You ; A
Copy 14 ky tu dau tién

The string in arra is: Ha Birthday to You X
J Yy PPY Y bang strncpy.

The string in array z is: Happy Birthday

©2004 Tran Minh ChAu.
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5.12.2 Cac ham xw ly xau ky tw

» No6i x4u - Concatenating strings
— char *strcat( char *sl, const char *s2 )
o N6i x4u thtr hai vao sau xau thtr nhat
. K)’/ tu c’[ﬁu, tién cua tham so6 thr hai thay thé ky tu null ciia tham
sO thur nhat
» Phai chic chép rér}g tham s6 thtr nhat co kich thudc du 1on dé
chtra thém phan nd1 vao va ky tu null két thiac xau.
— char *strncat( char *sl, const char *s2,
size t n )
e Thém n ky tu cua tham s6 thir hai vao sau tham s6 thir nhat
e Thém ky tu null vao két qua

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 5.
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// Fig. 5.29: £ig05 29.cpp

// Using strcat and strncat.

#include <iostream>

using std::cout;
using std::endl;

#include <cstring>

int main()

{

fig05 29.cpp

<cstring> chira prototype (10f2)
cho strcat va strncat.

// prototypes for strcat and strncat

char sl1[ 20 ] = "Happy ":

char s2[] = "New Year ";

char s3[ 40 ] = "";

cout << "sl ="

strcat( sl, s2 );

’

Thém s2 vao sau s1.

sl << "\ns2 = " <K< s2;

// concatenate s2 to sl

cout << "\n\nAfter strcat(sl, s2):\nsl = " << sl

<< "\ns2 = " <KL s2;

// concatenate first

Thém 6 ky tu dau tién ctia s1 vio sau s3.

aracters of sl to s3

strncat( s3, s1, 6 ); // places '\0' after last character

004 Tran Minh Chau.
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26 cout << "\n\nAfter strncat(s3, sl, 6):\nsl = " << sl
27 << "\ns3 = " << s3; Thém s1 vao sau s3.

28

29 strcat( s3, sl ); // concatenate sl to s3

30 cout << "\n\nAfter strcat(s3, sl):\nsl = " << sl

31 << "\ns3 = " << 83 << endl;

32

33 return 0; // indicates successful termination

34

35 } // end main

sl = Happy
s2

New Year

After strcat(sl, s2):
sl = Happy New Year
s2 = New Year

After strncat(s3, sl, 6):
sl = Happy New Year
s3 = Happy

After strcat(s3, sl):
sl = Happy New Year
s3 = Happy Happy New Year

< |>

fig05 29.cpp
(2 of 2)

fig05 29.cpp
output (1 of 1)

©2004 Tran Minh ChAu.
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5.12.2 Cac ham xw ly xau ky tw

* So sanh xau - Comparing strings
— Céc ky tu duoc biéu dién bang ma dang s6 (numeric code)
« cac mi d6 duogc dung dé so sanh cac xau ky tu
— Cac b0 ma ky tu (Character codes / character sets)

» ASCII “American Standard Code for Information Interchage”
« EBCDIC “Extended Binary Coded Decimal Interchange Code”

e (Cac ham so sanh xau
— int strcmp( const char *sl, const char *s2 )
« So sanh ting ky tu mot, theo thtr tu tir dién
e Travé
— 0 néu xau bang nhau
— Gia tri &m néu xau thtr nhat nhé hon xau thir hai
— Gia tri dwong néu xau thir nhat 16n hon xau th hai
— int strncmp( const char *sl,
const char *s2, size t n )
« So sanh n ky tu dau tién
« Dung so sanh néu gap ky tu null cta 1 trong 2 tham s6

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 5.30: £ig05_30.cpp A
// Using strcmp and strncmp. \V
#include <iostream>
fig05_30.cpp
using std::cout; (1 0f 2)

using std::endl;

#include <iomanip>

using std::setw;

<cstring> chira prototype
cho strcmp va strncmp.

#include <cstring> // prototypes for strcmp and strncmp

int main ()

{

char
char
char

cout

So sanh sl vdi s2.

*s]l = "Happy New Year";
*s2 = "Happy New Year";
*s3 = "Happy Holidays";

So sanh s1 véi s3.

<<
<<

<< So sanh s3 vl s1.

<<
<<

<< setw( 2 ) << strcmp( s3, sl ); ©2004 Tran Minh ChAu.
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So sanh 6 ky tur du tién cia
sl voi s3.
1

26
27 cout << "\n\nstrncmp(sl, s3, 6) = " << setw( 2 ) fig05_30.cpp
28 << strncmp( sl, s3, 6 ) << "\nstrncmp(sl, s3, 7) =" (ZOfE)
29 << setw( 2 ) << strncmp( sl, s3, 7 )
30 << "\nstrncmp(s3, sl, 7) =" figo5_30.cpp
31 << setw( 2 ) << strncmp( s3, sl, 7 ) << endl: So sanh 7 kv N b 1)
32 0 sdn v tg: dau
o _ _ tién cua s1 voi s3.
33 return 0; // indicates successful termination
34
R So sanh 7 ky tu dau tién cta
s3 vdi sl.
sl = Happy New Year
s2 = Happy New Year
s3 = Happy Holidays
strcmp(sl, s2) = O
strcmp(sl, s3) = 1
strcmp (s3, sl1l) = -1
strncmp(sl, s3, 6) = O
strncmp(sl, s3, 7) = 1
strncmp (s3, s1, 7) = -1 Lo X
©2004 Tran Minh Chau.
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5.12.2 Cac ham xw ly xau ky tw

* Phan tich tu t0 - Tokenizing
— Chia x4au thanh cac tir t6, phan tach bai cac ky tu ngan cach
(delimiting character)
— Céc tur to thuong 1a cac don vi logic (logical units), chang
han cac tu (tach nhau bo1 cac dau trong)
~ "This is my string" cé 4 tirto (tich nhau bai cac
dau trong)
— char *strtok( char *sl, const char *s2 )
e Can goi nhiéu lan
— Lan goi dau can 2 tham s, xau can phan tich tir t6 va xau
chtra cac ky ty ngan cach
« Tim ky tu ngan cach tiép theo va thay bang ky tu null
— Nhiing 16i goi tiép theo tiép tuc phan tich tir to trén xau do
* Goi ham véi tham s6 thtr nhat 1a NULL
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// Fig. 5.31: £ig05 31.cpp
// Using strtok.

#include <iostream>

using std::cout; <cstring> chira prototype

cho strtok.

using std::endl;

#include <cstring> // prototype for strtok

int main()

{

char sentence[] = "This is a sentence with 7 tokens";
char *tokenPtr;

cout << "The string to be tokenized is:\n" << sentence

< |>

fig05_31.cpp
(1 of 2)

<< "\n\nThe tokens are:\n\n"; - Loi goi strtok dau tién

khéi dau viéc phan tich tir to.

// begin tokenization of

tokenPtr = strtok( sentence, " " );

©2004 Tran Minh ChAu.
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25
26
27
28
29
30
31
32

} // end main

// continue tokenizing sentence until tokenPtr becomes NULL
while ( tokenPtr != NULL ) {

cout << tokenPtr << '\n';

tokenPtr = strtok( NULL, " " ); // get next token ?gof_ilﬁpp
2 of 2

} // end while

cout << "\nAfter strtok, sentence\= " << sentence << endl;

return 0; // indicates successful termination

Céc 10i goi strtok tiép sau voi
NULL Ia tham s6 dau dé tiép tuc viéc
phan tich tir to trén xau sentence.

The string to be tokenized is:

This is a sentence with 7 tokens

The tokens are:

This
is
a

sentence

with
7

tokens

After strtok, sentence = This

©2004 Tran Minh ChAu.
FOTECH. VNU.
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5.12.2 Cac ham xuw ly xau ky tw

e Xac dinh d6 dai xau
— size t strlen( const char *s )
e Tra vé so ky tu cua xau
— Khéng tinh dén ky tu null

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 5.32: £ig05 32.cpp
// Using strlen.

#include <iostream>

using std::cout;

using std::endl;

#include <cstring>

int main()

{

char *stringl =
char *string2 =
char *string3 =

cout <<
<<
<<
<<
<<
<<

return 0;

<cstring> chira prototype
cho strlen.

// prototype for strlen

"abcdefghijklmnopgrstuvwxyz";
"four";

"Boston" ;

"The length of \"" << stringl

"\" is
"\nThe
"\" is
"\nThe

n\n iS

} // end main

// indicates success

" << strlen( stringl )

length of \"" << string2

" << strlen( string2 )

length of \"" << string

" << strlen( string3 ) << endl;

< |>

fig05_32.cpp
(10f1)

77

Str dung strlen dé xac dinh
do dai xau.

The length of "abcdefghijklmnopgrstuvwxyz" is 26
The length of "four" is 4
The length of "Boston" is 6




Ngon ngir Iap trinh C++

Chwong 6 — Cau truc dir liéu triru twong
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Chuong 6: Cau tric dit liéu triru tuong

DPé muc

6.1 G161 thiéu

6.2 CAu tric - struct

6.3 Truy nhap cac thanh vién cua struct

6.4 Cai dat kiéu dir liéu nguoi dung Time bang struct
6.5 Cai dit mot kiéu dir liéu triru tuong Time bﬁng mot 16p - class
6.6 Pham vi 16p va truy nhap cac thanh vién cua 16p
6.7 Tach giao dién ra khoi cai dat

6.8 Quan 1y quyén truy nhap thanh vién

6.9 Céc ham truy nhap va cac ham ti¢n ich

6.10 Khéi tao cac d6i tugng: Constructor

6.11 St dung céc d6i s6 mic dinh cho Constructor
6.12 Destructor - ham huy

6.13 Khi nao Constructor va Destructor dugc goi

6.14 Str dung cac ham Set va Get
6.15 Phép gan doi tuong mac dinh

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.



Tai lieu doc thém

* Day 6. TY21 (I1ap trinh co ban)

* Chap 4,5. Introduction to OOP Using C++ (I00P)
(khai niém huéng doi1 tuong)
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6.1 Gioi thieu
 cac ki€u dir li€u phurc hop cau tao tu cac thanh
phan thudc cac ki€u dir liéu khac
— tao kiéu dit liéu méi - kiéu dit liéu ngudi dung tu dinh
nghia (user-defined data type)
* ban ghi
— goém nhiéu truong, moi trudng luu trit mot thanh vién
dir liéu thudoc mot kiéu dir 11€u cai san hoac mot kiéu dir
l1éu nguo1 dung khac.

e vidu
— Tho1 gian(gio, phut, giay) 17:10:02, 04:23:12,...
— Ho tén (ho, dém, tén) (Nguyén, Vin, An), (L&, Thi, Binh),...

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.



6.1 Gi&i thiéu
o C++:

— struct va class - kiéu ban ghi

— doi tuong (mot thé hién ctia mot kiéu struct hay class
nao do) - ban ghi

— thanh vién dit li€u - truong

— ham thanh vién/phuong thirc - thao tac trén cac thanh
vién dir 11€u

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.



6.2 Cau truc - struct

e struct definition
struct Time {
int hour;
Iint minute;
Int second;

Structure tag

P

< Structure members

};
* quy tac dit tén cho cac thanh vién ciia cau tric
— trong cung struct: khong thé tring tén
— trong c4c struct khac nhau: co thé trung tén
» dinh nghia struct phai két thuc bang dau cham phay.
— Céc bién kiéu cau tric duge khai bio nhu cic bién thudc cac
loai khac

— Vi du: khai bao bién don, mang, con tro, tham chiéu...
 Time timeObject;
e Time timeArray[ 10 ];
e Time *timePtr;
e Time &timeRef = timeObject;

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.



6.2 CAau truc - struct

« Self-referential structure - cau truc d¢ quy
— thanh vién ciia mot cau trac khong thé thudc kiéu cau trac do
— thanh vién ctia mot cau trac co thé 14 con trd dén kiéu cau trac do
(self-referential structure - cau trac dé quy)

« sir dung cho danh sach lién két (linked list), hang doi (queue),
ngan x&p (stack), va cay (tree)

struct Node {
int data;
Node* next;

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.



6.3 Truy nhap cac thanh vién cua struct

* cAc toan tu truy nhap thanh vién (member access

operator)

— Toéan tir dau cham (.) truy nhap truc tiép dén cac thanh vién
ctia cau trac/16p

— Toan tir miii té€n (->) truy nhap cac thanh vién qua con tro
dén do6i tuong

— Vi du: in thanh vién hour cua d6i twong timeObject:

cout << timeObject.hour;
hoac

timePtr = &timeObject;
cout << timePtr->hour;

— timePtr->hour tuong duong ( *timePtr ).hour

e Can c¢6 cap ngoac do * khong duoc uu tién bang .

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.
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// Fig. 6.1: fi1g06_01.cpp

// Create a structure, set its members, and print it.

#include <iostream>

using std::cout;
using std::endl;

#include <iomanip>

using std::setfill;
using std::setw;

// structure definition
struct Time {

fig06_01.cpp
(1 of 3)

Dinh nghia kiéu cau tric Time
v6i 3 thanh vién la s0 nguyén.

int hour; // 0-23 (24-hour clock format)

int minute; // 0-59
int second; // 0-59

}; // end struct Time

void printUniversal( const Time & );
void printStandard( const Time & );

Truyén tham chiéu t6i hang Time
dé tranh sao chép tham s6.

/ prototype

// prototype

©2004 Tran Minh ChAu.
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24 int main()

25 {
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

Str dung ky hiéu dau cham dé

Time dinnerTime; i ; ,
khoi tao cac thanh vién cau tric.  § 01.cpp

t hour member of dinnerTime (20f3)
/ set minute member of dinnerTime
// set second member of dinnerTime

dinnerTime.hour = 18;
dinnerTime.minute = 307
dinnerTime.second = 0;

cout << '"Dinner will be held at ";
printUniversal( dinnerTime );

cout << " universal time,\nwhich 1s ";
printStandard( dinnerTime );
cout << " standard time.\n";

Quyeén truy nhép truc tiép t6i dir liéu
cho phép gan cac gia tri khong hop 1¢.

dinnerTime.hour = 29; set hour to invalid value
dinnerTime.minute = 73; // set minute to invalid value

cout << '"\nTime with 1nvalid values: '';
printUniversal( dinnerTime );

cout << endl;

return O;

47 3} // end main

48

004 Tran Minh Chau.
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50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67

_ _ i _ _ 11
// print time iIn universal-time format

void printUniversal( const Time &t )
{
cout << setfill( "0" ) << setw( 2 ) << t.hour << ":" fig06_01.cpp
<< setw( 2 ) << €. (3 of 3)
<< setw( 2 ) << t.sec

finNE N1 ~rnn

_ _ _ Str dung manipulator setfill.
} // end function printUniversal

// print time in standard-time format
void printStandard( const Time &t )

{

Dung dau cham dé truy nhap
cac thanh vién dir liéu.

cout << ( ( t.hour == 0 || t-ho
12 - t.hour % 12
<< setw( 2 ) << t.mi
<< setw( 2 ) << t.second
<< ( t.hour < 12 2?2 ' AM™ - ™ PN );

=12 ) ?
‘<< setFill( "0° )

} 7/ end function printStandard

Dinner will be held at 18:30:00 universal time,
which is 6:30:00 PM standard time.

Time with invalid values: 29:73:00 ©2004 Tran Minh Chau.

FOTECH. VNU.



6.4 Cai dat kieu dir liéu ngwdi dung Time
bang struct
o Truyén tham so:
— Mac dinh struct duoc truyén bé‘ing g14 tr1

— Nén truyén Struct biang tham chiéu dé tranh dugc
viéc phai sao chép cau tric

© 2004 Tran Minh Chau. FOTECH. VNU - -
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6.4 Cai dat kieu di¥ liéu ngwoi dung Time ;
bang struct

e structkiéu C
— khong c6 giao dién giita bén trong va bén ngoai cau tric
* N¢u cai de_'ltqthay doi, moi chuong trinh sir dung struct do phai
duoc stra doi1 theo
— khong thé in ra nhu 1a mot bién don
 Phai in/dinh dang cho tung thanh vién
— khong thé so sanh hai struct theo kiéu thong thuong
 Phai so sanh tung thanh vién
e struct kiéu C++
— C++mo rong: struct co chic nang nhu class
— théng 18: struct chi dugce dung cho cac cau trac chi gom dir lidu;
class dung cho cac 16p ¢o6 ca dit liéu va ham thanh vién.

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.
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6.5 Cai dat mot kiéu div liéu triru twong Time
bang mot Iop - class

* Cac lop - Classes
— md hinh céac d6i tuong
« Thudc tinh - Attributes (data members)

* Hanh vi - Behaviors (member functions)

— tir khoa class

— cac ham thanh vién — member functions
* con duogc goi 1a cac phuong thirc - method
o dugc goi dé tra 10i cac thong diép

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.
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Class definition bat dau bang 1 Class body bat dau bang
tu khoa class. ngoac mo.

Function prototype
cho cac public

member function.

Class Time
definition
(10f1)

15

class Time {

public: gia tri tra ve.

Constructor: thanh vién trung tén
véi tén class, Time, va khong co

Time(Q); // constructor

void setTime int, int ); // set hour, minute, second

void printUniversa ; // print universal-time format

void printStandard();

private: Nhén quyén truy nhép
int hour; // 0 - 23 (24-hour clock format)
Iint minute; // 0 - 59
int second; - 59

}: // end cl Ti private data member chi
. end class Time

c6 thé dugc truy nhép tir cac
k\\::\\\\\\\“‘\\\\\\\\\\\\\\\\\\\‘ member function.

Class body két Definition két thuc bang dau
thiic bang ngoac cham phay.
dong.

// print standard-time format

©2004 Tran Minh ChAu.
FOTECH. VNU.
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6.5 Cai dat mot kiéu div liéu triru twong Time
bang mot Iop - class

o Nhin quyén truy nhap — Member access specifiers
— quy dinh quyén truy nhép cac thanh vién ctia 16p tir cac doan
trinh bén ngoai dinh nghia 16p
— public:

« thanh vién c6 thé duoc truy nhép tir trong toan bd pham vi cua d6i
tuong

— private:

e thanh vién chi c6 thé dugc truy nhap tir cac ham thanh vién cta
chinh 16p do6

— protected:

e dung cho quan hé thira ké

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.
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6.5 Cai dat mot kiéu div liéu triru twong Time
bang mot Iop - class

* Constructor — phuong thirc khoi tao
— ham thanh vién dac biét
» khoi tao cac thanh vién dir licu
* trung tén voi1 tén 16p
— duogc goi khi d6i tuong duoc tao, vi du khi bién duge khai bao
— ¢6 thé ¢6 vai constructor
* hoat dong theo nguyén tac ham goi chong

— khong c6 gia tr1 tra v€ va khong co6 ki€u gia tri tra vé

class Time { .
public: Time::Time(
Time(); {
hour = minute = second = 0;
I3 } // end Time constructor

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.



6.5 Cai dat mot kieu div liéu triru twong Time

bang mét I&p - class
* Destructor — phuong thirc huy

— trung tén vo1 tén 16p
* bat dau bang dau (~)
— khong c6 tham s
— t6i da 1 destructor, khong thé bi goi chong
— danh cho viéc don dep, chéng han bo nho

class Time { .
public: Time::~Time()

Time(); {
~Time(); //empty

} // end Time destructor

© 2004 Tran Minh Chau. FOTECH. VNU - -
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6.5 Cai dat mot kiéu div liéu triru twong Time
bang mot Iop - class

» cac doi tugng ctia mot 16p
— Keé tir sau class definition
e tén 16p trd thanh tén kiéu mdi - type specifier
— C++ 1a ngdn ngir mo rong dugce

e ¢0 thé khai bao doi tugng, mang doi tuong, con tro va tham chiéu
té1 do1 tuong

— Vidu:
/ Tén 16p tré thanh tén kiéu dir liéu mai.
Time sunset; // object of type Time
Time arrayOfTimes|[ 5 ]; // array of Time objects
Time *pointerToTime; // pointer to a Time object
Time &dinnerTime = sunset; // reference to a Time object

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.



6.5 Cai dat mot kiéu div liéu triru twong Time
bang mot Iop - class

* (Cac ham thanh vién dugc dinh nghia bén ngoai
16p
— toan to pham vi ()
* gan tén thanh vién véi tén 16p
« x4c dinh duy nhét cac ham cia mot 16p nao d6
e cac 16p khac nhau ¢ thé ¢ cac ham thanh vién trung tén
— Cong thire dinh nghia ham thanh vién

ReturnType ClassName: :MemberFunctionName( )

{

.
— nhu nhau d6i v4i ham public hay private

20
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6.5 Cai dat mot kiéu div liéu triru twong Time
bang mot Iop - class

* Cac ham thanh vién dugc dinh nghia bén trong 16p
— Khong can toan ti pham vi (::) va tén 16p
— Trinh bién dich s& chuyén thanh ham inline néu
c6 the
« Bén ngoai 16p, cac ham inline can tir khoa inline

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.
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// Fig. 6.3: fi1g06_03.cpp
// Time class.
#include <iostream>

using std::cout;
using std::endl;

#include <iomanip>

using std::setfill;
using std::setw;

// Time abstract data type (ADT) definition

class Time {

public:
Time(Q;
void setTime( Int, iInt,
void printUniversal();
void printStandard();

22

fig06_03.cpp
(1 of 5)

Dinh nghia 16p Time.

// constructor

int ); // set hour, minute, second
// print universal-time format
// print standard-time format

©2004 Tran Minh ChAu.
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23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

private:
int hour; // 0 - 23 (24-hour clock format)
int minute; // 0 - 59
int second; // 0 - 59

}; 7/ end class Time

// Time constructor initializes each data member to zero and
// ensures all Time objects start in a consistent state

23

fig06_03.cpp
(2 of )

Time::Ti 51 ac tha
{lme ime() / Constructor khai tao cac thanh

vién dir liu private vé 0.

hour = minute = second = 0O;
} // end Time constructor

// set new Time value using universal time, perform validity
// checks on the data values and set invalid values to zero
void Time::setTime( Int h, int m, Int s )
{

hour = ( h >= 0 & h <24 ) ? h: 0;

minute = (m>= 0 & m < 60 ) ? m : O;

second (s> 08&&% s <60 ) ?2s : 0;

} // end function setTime

Ham thanh vién

publ ic kiém tra tinh
hop 1€ cua gia tri cac
d6i s6 trude khi gan
tri cho cac thanh vién
dir liéu private

©2004 Tran Minh ChAu.
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48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69

// print Time in universal format
void Time: :printUniversal()

{

cout << setfill( "0" ) << setw
<< setw( 2 ) << minute << "':°
<< setw( 2 ) << second;

} // end function printUniversal

// print Time in standard forma
void Time: ::printStandard()

{

cout << ( ( hour == 0 || hour == 12 ) ? 12 :

) << hour << " fig06_03.cpp

(3 of 5)

Khong c6 tham s6 (ngam hiéu muc
dich la in cac thanh vién dir li¢u);

101 goi ham thanh vién ngan gon hon
161 goi ham thuong.

hour % 12 )

<< " << setfill( 07 ) << setw( 2 ) << minute
<< "IV << setw( 2 ) << second
<< ( hour < 12 ? " AV - " PM"™ );

} // end function printStandard

Khai bao bién t 1a ddi tuong
int mainQ) thudc lop Time.
{
Time t; // instantiate object t of class Time

©2004 Tran Minh ChAu.
FOTECH. VNU.
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70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92

_ _ . 25
// output Time object t"s iInitial values

cout << "The i1nitial universal time 1s '';
t.printUniversal(); // 00:00:00
fia06 03.cop

standard ti Goi cac ham thanh vién public dé in
2:00:00 AM thoi gian.

cout << '\nThe nitial
t.printStandard();

t.setTime( 13, 27, 6 ); +#Af<change time ,
Dung ham thanh vién publ ic dé gan

// output Time object t"s new values tri cho cac thanh vién dir liu.
cout << "\n\nUniversal time after seiTime is "

t._printUniversal(); // 13:27:06 Thir gan cac gia tri khong hop 1€ cho cac thanh vién
dit li€u bang cach stir dung ham thanh vién public

cout << '"\nStandard tim ter setTime is '';
t.printStandard(); // 1:27:06 PM

t.setTime( 99, 99, 99 ); // attempt invalid settings

// output t"s values after specifying invalid values
cout << '"\n\nAfter attempting invalid settings:"

<< "\nUniversal time: ";
t.printUniversal(); // 00:00:00

©2004 Tran Minh ChAu.
FOTECH. VNU.



93 cout << '"\nStandard time: '';

94 t.printStandard(); // 12:00:00 AM
95 cout << endl;

96

97 return O;

98

99 } // end main

IS 00:00:00
is 12:00:00 AM

universal time
standard time

The 1nitial
The 1nitial

IS 13:27:06
IS 1:27:06 PM

Universal time after setTime
Standard time after setTime

After attempting invalid settings:
Universal time: 00:00:00
Standard time: 12:00:00 AM

fig06_03.cpp
(5 of 5)
fig06_03.cpp
output (1 of 1)
Cac tl}énh vién dir li€u duoc
gan vé O sau khi thir cac gia
tri khong hop I¢.
©2004 Tran Minh Chau.
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6.5 Cai dat mot kiéu div liéu triru twong Time
bang mot Iop - class

* loiich khi dung 16p
— don gian hoa viéc 13p trinh
— cac giao dién — Interfaces
» che dau phan cai dit — Hide implementation
— tai st dung phan mém — Software reuse
 kha nang tich hop — Composition (aggregation)
— céc thanh vién ciia mot 16p co thé 1a doi tuong thudc 1p
khac
« thira ké - Inheritance

— cac 16p maéi1 duogc tao tu 1op cl

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.
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6.6 Pham vi I&p va
truy nhap cac thanh vién cua Iép

* pham v1 16p — Class scope
— gom thanh vién dit liéu va ham thanh vién cua 16p
— bén trong pham vi 16p
 Cac thanh vién cua 16p
— ¢6 thé duge truy nhap thang tir moi ham thanh vién
— goi bang tén
— bén ngoai pham vi 1&p
» duoc goi dén bﬁng tén d6i tuong, tham chiéu/con trd t6i dbi
tuong
— objectTime.printStandard()

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.
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6.6 Pham vi I&p va
truy nhap cac thanh vién cua Iép

* Pham vi1 file - File scope

— ap dung cho cac ham khong phai thanh vién
* Pham vi ham — Function scope

— GOm cac bién dugc khai bao trong ham thanh vién

— chi dugc biét dén trong ham do

— bi huy khi ham két thiic

— céc bién trung tén véi bién thudc pham vi 16p

 bién thudc pham vi 16p (class-scope variable) bi che (“hidden™)
— truy nh3p bang toan tir pham vi (: 2)
ClassName: :classVariableName

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.



6.6 Pham vi I&p va
truy nhap cac thanh vién cua Iép

o Céc toan tir dé truy nhap cac thanh vién cia do6i
tuong
— gidng cac toan tir danh cho Struct
— toan tur (- ) dung cho
e d6i tuong
 tham chiéu dén doi tuong
— toan tr (->) dung cho

* cac con tro to1 doi tuong

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 6.4: Ti1g06_04.cpp

// Demonstrating the class member access operators . and ->
//

// CAUTION: IN FUTURE EXAMPLES WE AVOID PUBLIC DATA!
#include <iostream>

using std::cout;
using std::endl;

// class Count definition

class Count { Thanh vién dit licu public x
minh hoa cac toan tu truy nhap;
public: thong thuong cac thanh vién dir liéu
int x; déu la private.

void print(Q
{

cout << x << endl;

}

}; // end class Count

fig06_04.cpp
(1 of 2)

©2004 Tran Minh ChAu.
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23 int main()

24 {
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42

43 } // end main

Count counter; // create colinter obhiect

Count *counterPtr = &counter:d St dung dau cham cho d6i tuong fig06_04.cpp
counter. (2 of 2)

Count &counterRef

cout << "Assi to x and print using the object"s name: ; fig06_04.cpp

counter.x = 1; // assign pte—ta——— ou put (1 of 1)
counter.print(): 4 Str dung dau cham cho counterRef la

tham chiéu dén doi twong.

cout << "Assi to x and print using a reference: ";

counterRef.x = 2; // assig Sir dung miii tén cho counterPtr
counterRef.print(); 1a con tré t6i doi tuong.

cout << ""Assi to x and print using a pointer: ";
counterPtr->x = 3; // assign 3 to data member x
counterPtr->print(); // call member function print

return O;

32

Assign 1 to x and print using the object®s name: 1
Assign 2 to x and print using a reference: 2
Assign 3 to x and print using a pointer: 3

©2004 Tran Minh ChAu.
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6.7 Tach giao dién ra khéi cai dat

« Tach giao dién khoi cai dit
— ich lo1
» dé stra doi chuong trinh
— bat lgi
» phai tao cac file header gom
— mot phén cua cai dat
 Inline member functions — cac ham inline
— g0i v vé phan khac cua cai dit

* private members

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.



6.7 Tach giao dién ra khéi cai dat

» (Cac file header
— chira cac dinh nghia 16p va cac nguyén mau ham
— duoc include trong mdi file str dung 16p do
- #1include
— mo rong cua file . h

o Céac file mi nguon — Source-code files
— chtra dinh nghia cua cac ham thanh vién
— trung tén file véi file header twong tng (khong ké phan mo
rong)
o day chi la thong 18, khong bat budc
— duoc bién dich va lién két voi file chuong trinh chinh

© 2004 Tran Minh Chau. FOTECH. VNU - -
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Ma tién xir ly dé tranh viéc file bi 35

include nhiéu lan.

// Fig. 6.5: timel.h
// Declaration of class
// Member functions e defined In timel.cpp

“If not defined” timel.h (1 of 1)
// prevent multiple In 1ons of header fTile

#ifndef TIMELl H
#define TIMEL1l H

Ma gitra hai dinh huéng nay khong duoc

// Time abstragt dataxtype definiT) jnclude nén tén TIMEL H d3 duoc dinh nghia.

class Time {

Dinh huéng tién xir Iy dinh nghia tén
TIMEL1 H.

// constructor

int ); // set hour, minute, second

; // print universal-time format
// print standard-time format

public:
Time(Q;
void setTime( iInt,
void printUniversal
void printStandard(),

private:
int hour;
int minute;
int seco

4-hour clock format)

Thong 1¢ dat tén: tén header file voi dau gach
dudi thay cho dau cham.

}: // e class Time

04 Tran Minh Chau.
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// Fig. 6.6: timel.cpp

// Member-function definitions for class Time.

#include <iostream>

using std::cout;

#include <iomanip>

using std::setfill;

using std::setw; Include header file
timel.h.
// include definiti of class Time from timel.h

#include ""timel_h"

// Time constructor itializes
// Ensures all Time obje

each data member to zero.

s start In a consistent state.

timel.cpp (1 of 3)

Time::Time()
{

hour = minute = second = 0;

Tén cua header file dat trong ngoac kép;
cap ngoac nhon lam trinh bién dich cho

réng do 1a mot phén ctia thu vién chuan

C++ (C++ Standard Library).

} // end Time constructor

©2004 Trin Minh Chau
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34
35
36
37
38
39
40
41

// Set new Time value using universal time. Perform validity
// checks on the data values. Set invalid values to zero.
void Time::setTime( Iint h, int m, Int s )

{
hour = ( h >= 0 && h <24 ) ?2 h 2 0O;
minute = (m>= 0 && m <60 ) ? m : O;
second = (s >= 0 & s <60 ) ? s :© O;
} // end function setTime

// print Time in universal format
void Time::printUniversal()

{
cout << setfill( "0° ) << setw( 2 ) << hour << ":"
<< setw( 2 ) << minute << "o
<< setw( 2 ) << second;
} // end function printUniversal

37

timel.cpp (2 of 3)

©2004 Tran Minh ChAu.
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42 // print Time iIn standard format

43 void Time::printStandard()

44 {

45 cout << ( ( hour == 0 || hour == 12 ) ? 12 : hour % 12 ) timel.cpp (3 of 3)
46 << """ << setfill( 07 ) << setw( 2 ) << minute

47 << "M << setw( 2 ) << second

48 << ( hour < 12 2?2 " AM™ = " PM™ );

49

50 } // end function printStandard

©2004 Tran Minh ChAu.
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// Fig. 6.7: fi1g06_07.cpp

// Program to test class Time.
// NOTE: This file must be compiled with timel.cpp.-

#include <iostream>

using std::cout;
using std::endl;

// include definiti
#include "timel.h"

int main()

{

fig06_07.cpp
(1 of 2)

Include timel.h dé dam bao tao ding va dé
tinh kich thudc doi twong thude 16p Time.

class Time from timel.h

Time t; // instantiate object t of class Time

// output Time object t"s initial values
cout << "The 1nitial universal time 1s '';
t.printUniversal(); // 00:00:00

cout << '"\nThe 1nitial

standard time 1s '';

t.printStandard(); // 12:00:00 AM

t.setTime( 13, 27, 6 );

// change time

©2004 Tran Minh ChAu.
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24 // output Time object t"s new values

25 cout << "\n\nUniversal time after setTime is ";

26 t.printUniversal(); // 13:27:06

27 cout << "\nStandard time after setTime is '; fig06_07.cpp
28 t.printStandard(); // 1:27:06 PM (2 of 2)

29

30 t.setTime( 99, 99, 99 ); // attempt invalid settings fig06_07.cpp
31 output (1 of 1)
32 // output t"s values after specifying invalid values

33 cout << "\n\nAfter attempting invalid settings:"

34 << "\nUniversal time: ";

35 t.printUniversal(); // 00:00:00

36 cout << '"\nStandard time: "';

37 t.printStandard(); // 12:00:00 AM

38 cout << endl;

39

40 return O;

41 The 1nitial universal time is 00:00:00

42} // end main The 1nitial standard time is 12:00:00 AM

Universal time after setTime 1s 13:27:06
Standard time after setTime i1s 1:27:06 PM

©2004 Tran Minh ChAu.
FOTECH. VNU.
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6.8 Quan ly quyén truy nhap thanh vién

 cac kieu truy nhap — Access
— private
e kiéu mic dinh - Default access mode

e chi c6 cac ham thanh vién va cac ham Friend 1a c6 thé truy
nhap cac thanh vién private

— public
* truy nhap dugc tr mo1 ham trong chuong trinh.
— protected

e danh cho quan h¢ thtra ké, hién tai chua noi dén

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 6.8: fi1g06_08.cpp

// Demonstrate errors resulting from attempts

// to access private class members.

#include <iostream>

using std::cout;

// include definition of class Time from timel.h

#include "timel.h"

int main()

{
Time t; // create Time object
t.hour = 7; // error:

// error: "Time::minute® is not qgggssibfé’////

<< t.minute;

cout << "minute = "

return O;

} // end main

fig06_08.cpp
(10f1)

hour la thanh vién private,;

truy nhap cac thanh vién private sé gay 1di.

*Time::hour*”

IS not accessible

minute ciing la private;

©2004 Tran Minh ChAu.

FOTECH. VNU.
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6.8 Quan ly quyén truy nhap thanh vién

» quyén truy nhap cac thanh vién ciia class
— mac dinh private
— phai dat tuong minh public, protected
» quyén truy nhap cac thanh vién ciia sStruct
— mac dinh public
— phai dat tuong minh private, protected
 truy nhap dir liéu private cua lép
— cac ham truy nhap (accessor method)
* @Get function — ham doc dtr li€u
— doc dir liéu private
 Set function — ham ghi dir li¢u
— ghi dit liéu private

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.
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6.9 Cac ham truy nhap va cac ham tién ich

* Cac ham truy nhap — Access functions
— public
— cac ham doc va hién thi dit liéu
— céac ham ghi dir liéu (kém kiém tra tinh hop 18)
— c4c ham ménh dé — Predicate functions
» kiém tra cac diéu kién
e Cac ham ti€n ich — Utility functions
— private
— chi hd trg hoat dong ctia cac ham thanh vién kiéu public

— khong nham muc dich dé cho client truc tiép sir dung

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.
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45
// Fig. 6.9: salesp.h

// SalesPerson class definition.

// Member functions defined In salesp.cpp.-

#ifndef SALESP H salesp.h (1 of 1)
#define SALESP H

ham ghi dir li¢u thyc hién viéc
kiém tra tinh hop 1¢ cua dit liéu
(validity checks).

class SalesPerson {

public:
SalesPerson(); / constructor
void getSalesFromUser(); // input sales from keyboard
void setSales( int, double ); // set sales for a month

void printAnnualSales(); // summarize and print sales

_ ham tién ich private
private:

double totalAnnualSales(); // utility function

double sales[ 12 ]; // 12 monthly sales figures

}; // end class SalesPerson

#endi T

©2004 Trin Minh Chau
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// Fig. 6.10: salesp.cpp
// Member functions for class SalesPerson.
#include <iostream>

using std::cout;
using std::cin;

using std::endl;
using std::fixed;

#include <iomanip>

using std::setprecision;

// include SalesPerson class definition from salesp.h
#include "salesp.h"

// initialize elements of array sales to 0.0
SalesPerson: :SalesPerson()

{

for ( int
sales|

O; 1 < 12; 1++)
= 0.0;

-
d ||

} // end SalesPerson constructor

46

salesp.cpp (1 of 3)

©2004 Tran Minh ChAu.
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_ 47
// get 12 sales figures from the user at the keyboard

void SalesPerson::getSalesFromUser()

{
double salesFigure; ilesp.cpp (2 of 3)
for Cint i1 = 1; 1 <= 12; i++ ) {
cout << "Enter sales amount for month " << 1 << "': "';
cin >> salesFigure;
setSales( 1, salesFigure );
} // end for
ham ghi dir li¢u thuc hi¢n
} // end function getSalesFromUser vi¢c kiém tra tinh hop 1€ cua
dir li¢u (validity checks).

// set one of the 12 monthly saleS figures; function subtracts
// one from month value for oper subscript In sales array
void SalesPerson::setSales( int month, double amount )
{
// test for valid month and amount values
ifT ( month >= 1 && month <= 12 && amount > 0O )
sales[ month - 1 ] = amount; // adjust for subscripts 0-11

else // invalid month or amount value
cout << "Invalid month or sales figure" << endl;

Tran Minh Chau.
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} // end function setSales

48

// print total annual sales (with help of utility function) lesp.cpp (3 of 3)

void SalesPerson::printAnnualSales()

{

cout << setprecision( 2 ) << fixed

<< "\nThe total annual sales are: $"

<< totalAnnualSales() << endl; // call utility function

} // end function printAnnualSales

// private utility function to to annual
double SalesPerson::totalAnnualSales()

{

sales

Ham tién ich private
phuc vu ham printAnnualSales;
dong go6i thao tac trén mang sales.

double total = 0.0; // initialize total

for Cint i1 =0; 1 < 12; 1++ ) // summarize sales results

total += sales[ 1 ];

return total;

} 7/ end function totalAnnualSales

SAVIVE ] Tré.n Minh Chéu
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// Fig. 6.11: fig06_11.cpp ¥

// Demonstrating a utility function.
// Compile this program with salesp.cpp

fig06_11.cpp
// include SalesPerson class definition from salesp.h (1of1)
#include "salesp.h™

Chudi goi ham don gian;
int mainQ logic chuong trinh dugc dong goi trong cac
{ ham thanh vién.

SalesPerson s; // create SalesPerson object s

s.getSalesFromUser(); // note simple sequential code; no
s.printAnnualSales(); // control structures In main

return O;

} // end main

©2004 Tran Minh ChAu.
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Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter
Enter

The total

sales
sales
sales
sales
sales
sales
sales
sales
sales
sales
sales
sales

annual

amount
amount
amount
amount
amount
amount
amount
amount
amount
amount
amount
amount

for
for
for
for
for
for
for
for
for
for
for
for

sales

month
month
month
month
month
month
month
month
month
month
month
month

are: $60120.59

© 00 NO O &~ WDN P

- 5314.
o 4292.
- 4589.
- 5534.
- 4376.
- 5698.
o 4439.
- 5893.
- 4909.
10: 5123.45
11: 4024.97
12: 5923.92

76
38
83
03
34
45
22
S7
67

fig06_11.cpp
output (1 of 1)

©2004 Tran Minh ChAu.
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6.10 Khé&i tao cac doi twong: Constructor

* Constructors
— kho1t tao cac thanh vién dir li€u

* hodc co thé gan tri cho cac thanh vién dit li€¢u sau

— trung tén vo1 tén 16p Slass Tine g

— khong c¢o kicu tra vé pbiie= = =
Time( Int, Int, Int);

» Cac gia tr1 khot tao — Initializers | - _
. . ., ¥: // end class Time
— dugc truyén duot dang doi1 so o
cho constructor ;”t mainQ
— khi khai bao bién: dit trong cip Time t( 27, 74, 99 );
ngoac don trudc dau cham phay -
Class-type ObjectName( valuel,value2,.);

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.
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6.11 Str dung cac doi s6 mac dinh v&i
constructor

e ¢O thé chi dinh cac do1 s6 mac dinh
— tuong tu d6i s6 mic dinh cua ham thong thuong
e constructor mac dinh:

— ¢0 thé goi1 khong can tham s6

e Time t;
— Tat ca cac d6i s6 1a mic dinh HOAC thuc sy khong nhan tham
SO
e Time(int = 0, Int = 0, Int = 0);
hoac
e Time();

— mo1 1dp chi duoc ¢d t61 da mot constructor mac dinh

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.
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// Fig. 6.12: time2.h >3

// Declaration of class Time.
// Member functions defined In time2.cpp.
time2.h (1 of 1)
// prevent multiple iInclusions of header file
#ifndef TIMEZ H
#define TIME2 H

// Time abstract data type definition
class Time { Default constructor chi dinh gia
tr1 mac dinh cho moi1 doi so.

public:
Time( Int = 0, int = 0, int = 0); // default constructor
void setTime( Int, int, int ); // set hour, minute, second

void printUniversal(); // print universal-time format

void printStandard(); // print standard-time format
private:

int hour; // 0 - 23 (24-hour clock format)

int minute; // 0 - 59
int second; // 0 - 59

}: // end class Time

#endi 04 Tran Minh Chau.
ru1 ECH. VNU.
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// Fig. 6.13: time2.cpp 54

// Member-function definitions for class Time.

#include <iostream>
time2.cpp (1 of 2)

using std::cout;

#include <iomanip>

using std::setfill;
using std::setw;

// include definition of class Time from time2.h
#include ""time2_h"

// Time constructor initializes each data member to zero;
// ensures all Time objects start In a consistent state

Time::Time( int hr, int min, int sec Constructor goi setTime dé kiém tra cac
{ gia tri dugc truyén vao (hodac mac dinh).

setTime( hr, min, sec ); // validate and set time

} // end Time constructor

©2004 Tran Minh ChAu.
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// set new Time value using universal time, perform validity
// checks on the data values and set invalid values to zero
void Time::setTime( int h, Int m, Int s )
{

hour = ( h >=0 & h <24 ) ? h : O;

minute = (m>= 0 && m < 60 ) ?2m : O;

second = (s >=0 && s <60 ) ? s : 0O;

} 7/ end function setTime

// print Time i1n universal format
void Time::printUniversal()
{
cout << setfill( 0" ) << setw( 2 ) << hour << ":"
<< setw( 2 ) << minute << "':"
<< setw( 2 ) << second;

} // end function printUniversal

// print Time In standard format
void Time::printStandard()

{
cout << ( ( hour == 0 || hour == 12 ) ? 12 - hour % 12 )
<< "oV << setfill( 0" ) << setw( 2 ) << minute
<< """ << setw( 2 ) << second
<< (hour < 12 2 ™ AVW™ : ™ PM" );

} // end function printStandard

55

time2.cpp (2 of 2)

2004 Tran Minh Chau.
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1 // Fig. 6.14: ti1g06_14_cpp

2 // Demonstrating a default constructor for class Time.

3 #include <iostream>

4 fig06_14.cpp
5 using std::cout; (1 0f 2)
6 using std::endl;

7

8 // include definition of class Time from time2.h

9 #include "time2.h"

10 :

11 int mainQ) Khéi tao cac déi’tuf(_)’ng Time su

o / dung cac tham s0 mac dinh.

13 Time t1; // all arguments defaulted

14 Time t2( 2 ); // minute and second defaulted

15 Time t3( 21, 34 ); // second defaulted

16 Time t4( 12, 25, 42 ); // all values specified

17 Time t5(C 27, 74, 99 ); // all bad values specified

18 -

19 cout << "Constructed with:\n\n" Khéi tao doi tugng Time voi
20 << "all default arguments:\n '; cac gia tri khong hop 1¢;

21 tl.printUniversal(); // 00:00:00 khau kiém tra tinh hop 1€ s&
22 cout << "\n " gan cac gia tr1 vé 0.

23 tl.printStandard(); // 12:00:00 AM

24

©2004 Trin Minh Chau
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25 cout << ""\n\nhour specified; default minute and second:\n *;

26 t2._printUniversal(); // 02:00:00

27 cout << "\n ;

28 t2_printStandard(); // 2:00:00 AM fig06_14.cpp
29 (2 of 2)
30 cout << "\n\nhour and minute specified; default second:\n ";

31 t3.printUniversal(); // 21:34:00

32 cout << "\n ;

33 t3.printStandard(); // 9:34:00 PM

34

35 cout << ""\n\nhour, minute, and second specified:\n ';

36 t4_printUniversal(); // 12:25:42

37 cout << "\n "';

38 t4.printStandard(); // 12:25:42 PM

39

40 cout << "\m\nall invalid values specified:\n_-*] t5 duoc xdy dung bang cic
41 t5.printUniversal(); // 00:00:00 / d6i s6 khong hop 18, cac gia
42 cout << "\n "'; Uiduchwnvéo.

43 t5.printStandard(); // 12:00:00 AM

44 cout << endl;

45

46 return O;

47

48 } // end main

004 Tran Minh Chau.
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6.12 Destructor — ham huy

» Destructor — ham thanh vién tu huy ctia d6i tuong

— ham thanh vién dac biét
— trung tén v4i tén 16p

* bat dau bang dau nga (~)
— khong nhan doi so
— khong c6 gia trj tra vé
— khong thé bi goi chong
— thuc hién viéc don dep

e trude khi hé thong lay lai phan bo nhd cua d6i tuong

— tai sir dung cho ddi twong méi

— néu khong c6 destructor duoc dinh nghia tudng minh

« trinh bién dich tu tao destructor "rong" — khong 1am gi hét

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.
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6.13 Khi nao Constructor va Destructor
dwoc goi
e cac constructor va destructor
— dugc goi ngdm bai trinh bién dich
 thur tu go1 ham
— phu thudc vao thir tu thuc thi chuong trinh
e khi chuwong trinh vao va ra khéi pham vi ctia cac doi tugng
— cac doi tugng ciing 1a cac bién thong thuong,

* bién duoc khéi tao — constructor duoc go1 — tai thoi diém bat
dau ton tai / pham vi

* bién bi huy — destructor duogc go1 — khi két thic su ton tai / ra
kho1 pham vi

— thong thuong, cac 101 goi destructor theo thir tu nguoc lai vol
thir tur go1 cac constructor

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.



6.13 Khi nao Constructor va Destructor
dwoc goi

* Thtr tu cac 101 goi constructor, destructor
— d6i véi cac doi tugng/bién pham vi toan cuc (global
scope objects)

e Constructor
— duogc goi trrdc moi ham khac (ké camain)

e Destructor
— dugc goi khi main két thic (hodc khi ham exit dugc

£o1)

— khéng dugc goi néu chuong trinh két thiic bang ham
abort

© 2004 Tran Minh Chau. FOTECH. VNU - -
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6.13 Khi nao Constructor va Destructor
dwoc goi

* Thtr tu cac 101 go1 constructor, destructor

— d6i véi cac doi tuong/bién dia phuong (automatic local
objects)
* Constructor
— duogc goi khi doi tuong dugc dinh nghia
» mdi khi chwong trinh vao pham vi cta d6i tuong
* Destructor
— duoc goi khi d6i tuong ra khoi pham vi
e chuong trinh ra khoi khdi noi doi tuong duoc dinh
nghia
— khong duoc goi néu chuong trinh két thic bang exit hay
abort

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 6.



6.13 Khi nao Constructor va Destructor
dwoc goi

* Thtr tu cac 101 goi1 constructor, destructor
— cac d6i tuong tinh dia phuong (static local objects)

» Constructor

— dtng mét lan

— khi chuong trinh chay dén chd doi tuong dugc dinh nghia
e Destructor

— khi ham main két thic hodc khi ham exit duoc goi

— khoéng dugc goi néu chuong trinh két thiic bang ham
abort

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 6.15: create.h

// Definition of class CreateAndDestroy.
// Member functions defined In create.cpp.-

#ifndef CREATE H
#define CREATE H

class CreateAndDestroy {

public:

create.h (1 of 1)

Cac ham thanh vién

constructor va destructor

CreateAndDestroy( int, char * ); // constructor

~CreateAndDestroy();

// destructor

private: /
int objectlD;

char *message;

Cac thanh vién private
dé minh hoa thir tu cac 101 goi
constructor va destructor

}; 7/ end class CreateAndDestroy

#endi T

©2004 Tran Minh ChAu.
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// Fig. 6.16: create.cpp

64

// Member-function definitions for class CreateAndDestroy

#include <iostream>

using std::cout;
using std::endl;

create.cpp (1 of 2)

// include CreateAndDestroy class definition from create.h

#include "‘create_.h"

// constructor
CreateAndDestroy: :CreateAndDestroy(

int objectNumber, char *messagePtr )
{

objectlD = objectNumber;

message = messagePtr;

cout << "Object " << objectlID << "
<< message << endl;

} // end CreateAndDestroy constructor

Output message dé thé hién
thot gian cua cac 101 goi ham
constructor.

constructor runs

©2004 Tran Minh ChAu.
FOTECH. VNU.
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// destructor
CreateAndDestroy: :~CreateAndDestroy()

{

Output message dé thé hién thoi gian 65

cua cac 101 goi ham destructor

// the following line is for pedagogic purposes only create.cpp (2 of 2)

cout << ( objectID == 1 ||

cout << "Object " << objectlD << *“
<< message << endl;

} // end ~CreateAndDestroy destructor

destructor runs

©2004 Tran Minh ChAu.
FOTECH. VNU.
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// Fig. 6.17: fig06_17.cpp

// Demonstrating the order in which
// destructors are called.

#include <iostream>

using std::cout;
using std::endl;

// include CreateAndDestroy class d

constructors and

fig06_17.cpp
(1 of 2)

efinition from create.h

#include "‘create_.h"

tao doi tugng co6 pham vi toan cuc

void create( void ); // pretotype

// global object
CreateAndDestroy fTirst( 1, “(global

int main()

{

before main)" );

Tao d6i twong tu dong dia phuong.

cout << "\nMAIN FUNCT = EXECUTION BEGINS" << endl:

CreateAndDestroy second( 2, “

static CreateAndDestroy third( 3

Tao cac dbi tuong tr dong dia phuong.
create(); // call function to create objects 04 Tran Minh Chau.

Tao ddi twong dia phuong static.
cal automatic in main)' );

, "(local static in main)" );

ECH. VNU.
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30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

cout << "\nMAIN FUNCTION: EXECUTION RESUMES" << endl;

CreateAndDestroy fourth( 4, “"(local automatic in main)"™ );

fig06_17.cpp
cout << "\nMAIN FUNCTION: UTION ENDS™ << endl: (2 0f 2)

Tao ddi twong tu dong dia phuong.

return O;

} /77 end main

// function to create objects

void create( void )

{

Tao doi tuong tu dong dia phuong bén trong ham.

"\NnCREA - EXECUTLION BEGINS" << endl:

Tao doi twong dia phuong static bén trong ham.

cout <<

CreateAndDestroy fTif . (local automatic In create)" );

static CreateAndDestroy sixth(

s Tao d6i tuong tu dong dia
6, ""(local static In create)" ); : ng fircong dl

phuong bén trong ham.

CreateAndDestroy seventh(
7, "(local automatic In create)" );

cout << "\nCREATE FUNCTION: EXECUTION ENDS\" << endl;
04 TrAn Minh Chau.

53 } // end function create ECH. VNU.
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Object 1 constructor runs (global before main)

MAIN FUNCTION: EXECUTION BEGINS

fig06_17.cpp
output (1 of 1)

68

4

AA: hhvcoen s bt ae dia

do1 firone toan cuc diroc tao

4 = . N = AN 2°

Object 2 constructor runs (local automatic In main
Object 3 constructor runs (local static in main)
CREATE FUNCTION: EXECUTION BEGINS

Object 5 constructor runs (local automatic iIn create)
Object 6 constructor runs (local static in create
Object 7 constructor runs (local automatic In create
CREATE FUNCTION: EXECUTION ENDS

Object 7 destructor runs (local automatic iIn create) *
Object 5 destructor runs (local automatic In create)
MAIN FUNCTION: EXECUTION RESUMES

Object 4 constructor runs (local automatic In main)
MAIN FUNCTION: EXECUTION ENDS

Object 4 destructor runs (local automatic In main)
Object 2 destructor runs (local automatic In main
Object 6 destructor runs (local static in create
Object 3 destructor runs (local static i1n main)
Object 1 destructor runs (global before main)

d6i tuong static dia
phuong duoc tao tai 101 goi
ham dau tién va hay sau khi
ham main két thic.

©2004 Tran Minh Chau.
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6.14 Sw dung cac ham truy nhap

 Set functions — cac ham ghi
— kiém tra tinh hop 1& trudc khi sira d6i dit liéu private
— thong bao néu cac gia tri 1a khong hop 1¢
— thoéng bao qua cac gia tri tra vé
* Get functions — cac ham doc
— cac ham truy van — “Query” functions

— quan 1y dinh dang cta dit liéu tra vé

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 6.18: time3.h

// Declaration of class Time.

// Member functions defined

70

in time3.cpp

time3.h (1 of 2)

// prevent multiple iInclusions of header file

#ifndef TIME3 H
#define TIME3 H

class Time {

public:
Time( Int = 0, Int = 0,

// set functions

void setTime( Int, int,
void setHour( Int );
void setMinute( iInt );
void setSecond( iInt );

// get functions
int getHour();

int getMinute();
int getSecond();

int = 0 ); // default constructor

int ); // set hour

//
//
//

//
//
//

Céc ham ghi

minute, second
set hour

set minute
set second

cac ham doc

return hour
return minute
return second

would Tré.n Minh Chéu
FOTECH. VNU.
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30
31
32
33
34
35

void printUniversal(); // output universal-time format

void printStandard();
private:

int hour;

int minute;

int second;

}: 7/ end clas Time

#endi

// output standard-time format

// 0 - 23 (24-hour clock format)
// 0 - 59
// 0 - 59

time3.h (2 of 2)

©2004 Tran Minh ChAu.
FOTECH. VNU.
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22

23

// Fig. 6.19: time3.cpp
// Member-function definitions for Time class.
#include <iostream>

using std::cout;
#include <iomanip>

using std::setfill;
using std::setw;

// include definition of class Time from time3.h
#include ""time3._h"

// constructor function to initialize private data;
// calls member function setTime to set variables;
// default values are 0 (see class definition)
Time::Time( int hr, Int min, iInt sec )

{

setTime( hr, min, sec );

} // end Time constructor

72

time3.cpp (1 of 4)

©2004 Tran Minh ChAu.
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36
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39
40
41
42
43
44
45
46

73

// set hour, minute and second values

void Time::setTime( int h, int m,
{

setHour( h );

setMinute( m );

int s )

time3.cpp (2 of 4)

setSecond( s ); ‘\\\\\\\\\\\\\

} // end function setTime

Goi cac ham set dé kiém tra
tinh hop I¢.

// set hour value
void Time::setHour( Int h )

{

hour = (h >=0& h<24) ?h -

} 7/ end function setHour

// set minute value
void Time::setMinute( Int m )

{

0;

Céc ham set kiém tra tinh hop
1é trudc khi stra d6i dit lidu.

minute = (m>= 0 && m < 60 ) ? m : O;

} // end function setMinute

©2004 Tran Minh ChAu.
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60
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62
63
64
65
66
67

// set second value
void Time: :setSecond( iIn

{

Céac ham set kiém tra tinh hop
1€ trude khi stra doi dir lidu.

74

second = (s >= 0 && s <60 ) ? s : 0; time3.cpp (3 of 4)

} // end function setSecond

// return hour value
int Time::getHour()

{

return hour;
} 7/ end function getHour

// return minute value
int Time::getMinute()
{

return minute;

} // end function getMinute

Cac ham get cho client doc dir
ligu

©2004 Tran Minh ChAu.
FOTECH. VNU.



68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
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92

// return second value
int Time::getSecond()

{
return second;‘\\\\\\\\\\\\\\

Ham get cho client doc dir li¢u

} 7/ end function getSecond

// print Time in universal format

void Time::printUniversal()

{

cout << setfill( "0° ) << setw( 2 ) << hour << ":"
<< setw( 2 ) << minute << ":"

<< setw( 2 ) << second;
} // end function printUniversal

// print Time in standard format
void Time: :printStandard()
{
cout << ( ( hour == 0 || hour
<< "I << setfill( “0" )

== 12 ) ? 12 - hour % 12 )
<< setw( 2 ) << minute

<< "' << setw( 2 ) << second

<< ( hour < 12 2?2 ' AM™ -

} // end function printStandard

PV )3

75

time3.cpp (4 of 4)

©2004 Trin Minh Chau
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// Fig. 6.20: fig06_20.cpp
// Demonstrating the Time class set and get functions

#include <iostream>
fig06_20.cpp

using std::cout; (1 0f 3)
using std::endl;

// include definition of class Time from time3.h
#include "time3.h"

void incrementMinutes( Time &, const Int ); // prototype

int main()

{

Goi cac ham set dé gan céac
gia tr1 hop 1¢.

Time t; // create Time-Object

// set time using individual set functions
t.setHour( 17 ); // set hour to valid value
t.setMinute( 34 ); // set minute to valid value
t.setSecond( 25 ); // set second to valid value

©2004 Tran Minh ChAu.
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27
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34
35
36
37
38
39
40
41
42
43
44
45
46

_ . . 77
// use get functions to obtain hour, minute and second

cout << "Result of setting all valid values:\n"

<< " Hour: " << t.getHour()
<< " Minute: " << t.getMinute() fig06_20.cpp
<< " Second: " << t.getSecond(); C6 dung cac ham set dé gan 1)

cac gia tri khong hop I¢.

// set time using individual se unctions
t.setHour( 234 ); // invalid hour set to O
t.setMinute( 43 ); // set minute to valid value
t.setSecond( 6373 ); // invalid second set to O

cac gia tri khong hop 1€ lam
cac data member b1 gan vé O.

// display hour, minute and second after
// invalid hour and second values
cout << ""\n\nResult of attempting to set invalid hour and"
<< " second:\n Hour: " << t.getHour()
<< " Minute: " << t.getMinute()
<< " Second: " << t.getSecond() <<

Stra d6i data member bang
ham setTime.

t.setTime( 11, 58, 0 ); // set time
incrementMinutes( t, 3 ); // increment t"s minute by 3

return O;

} // end main

2004 Tran Minh Chau.
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47 // add specified number of minutes to a Time object

48 void incrementMinutes( Time &tt, const Int count )

49 {

50 cout << "Incrementing minute " << count fig06_20.cpp

51 << " times:\nStart time: "; (3 of 3)

52 tt.printStandard(); Dung cac ham get dé doc va

3 cac ham set d¢ sira dit liéu.

54 for C int 1 =0; 1 < count; 1++ ) {

55 tt.setMinute( ( tt.getMinuteQQ '+ 1 »% 60 );

56

57 ifT ( tt.getMinute() == 0 )

58 tt.setHour( ( tt.getHour() + 1 ) % 24);

59

60 cout << "\nminute + 1: ";

61 tt.printStandard();

62 Result of setting all valid values:

63 } // end for Hour: 17 Minute: 34 Second: 25

64

65 cout << endl; Result of attempting to set invalid hour and second:

66 Hour: O Minute: 43 Second: O

67 } // end function increment
Incrementing mi:;;;\é\Tinggf\
Start time: 11:58:00 AM Cb gang gan cac gia tri khong
minute + 1: 11:59:00 AM hop 1€ cho céac thanh vién dit
minute + 1: 12:00:00 PM Héu,kétquéléthéngtﬁo]ﬁi
minute + 1: 12:01:00 PM va cac thanh vién bi gan ve O.




6.15 Phép gan mac dinh

» Gan d6i twong cho doi tuong
— Phep gan (=)
¢ ¢o thé gan mot doi tuong cho mat doi tuong khac thudc cung kiéu
« Mac dinh: gan theo tirng thanh vién (memberwise assignment)

— MOoi thanh vién cta doi twong vé phai dugce gan cho thanh vién
tuong Ung tai veé trai

o dugc ngam thyc hién khi

— truyén tham so 1a doi tuong

— tra vé doi tuong
o Do6i tuong co thé duge truyén lam tham so cho ham

— D6i tugng cb thé duoc ham tra vé

— Mac dinh: pass-by-value

» Ban sao cua doi tugng duoc truyén, tra vé
— sur dung 'copy constructor’
* sao chép cac gia tri goc vao do1 twong mai

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 6.24: fig06_24.cpp 80

// Demonstrating that class objects can be assigned

// to each other using default memberwise assignment.

#include <iostream> fig06_24.cpp
(1 of 3)

using std::cout;

using std::endl;

// class Date definition
class Date {

public:
Date( int = 1, Int = 1, Int = 1990 ); // default constructor
void print();

private:
int month;
int day;
Iint year;

}; // end class Date

©2004 Tran Minh ChAu.
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// Date constructor with no range checking

Date::Date( int m, Iint d, Inty )

{
month =
day = d;
year = y;

m,

} // end Date constructor

// print Date in the format mm-dd-yyyy
void Date: :print()

{

cout << month << "-" << day << "-" << year;

} 7/ end function print

int main()
{
Date datel( 7, 4, 2002 );
Date date2; // date2 defaults to 1/1/1990

fig06_24.cpp
(2 of 3)

©2004 Tran Minh ChAu.
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44 cout << "datel = "'; phép gan mac dinh gan tung

45 datel.print(); thanh vién cua datel cho

46 cout << '""\ndate2 thanh vién tuong ng ctua

47 date2.printQ); date2. fig06_24.cpp
48 (3 of 3)

49 date2 = datel; // default memberwise assignment

50 fig06_24.cpp
51 cout << "\n\nAfter default memberwise assignment, date2 = "; output (1 of 1)
52 date2.print();

53 cout << endl;

54

55 return O;

56

57 } // end main

datel = 7-4-2002
date2 1-1-1990

After default memberwise assignment, date2 = 7-4-2002

©2004 Tran Minh ChAu.
FOTECH. VNU.



Ngon ngir Iap trinh C++

Chwong 7 — Ra vao dir liéu
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Chuong 7 : Ra vao dir li€u

DPé muc

7.1
7.2
7.2.2
7.2.3
7.3
7.3.1
7.4
7.4.1
7.4.2
7.5
7.6
7.7
7.8

G161 thi¢u

Dong — Stream

Cac file header thu vién iostream

Cac ddi tuong va cac 16p I/O

Xuat theo dong

Xuat cac bién kiéu char*.

Nhap theo dong

Cac thanh vién get va getline

Cac thanh vién peek, putback, va ignore
I/O khong dinh dang str dung read, write, va gcount
Gidi thiéu vé cac stream manipulator
Céc trang thai 16i cua dong

Pong bd mot dong ra va mot dong vao

© 2004 Tran Minh Chau. FOTECH. VNU - -
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Chuong 7 : Ra vao dir li€u

Dé muc (tiép)

7.9 File va dong (stream)

7.10 File truy nhap tuan tu

7.11 Cac ham dinh vi cho file truy nhap tuan tu

7.12 Céc rac rbi khi cap nhat file truy nhap tuan tu

7.13 File truy nhap ngau nhién

7.13.1  Dir li¢u tho va dir liéu dinh dang

7.13.2  Ghi file truy nhap ngau nhién

7.13.3  Ghi dit liéu vao vi tri tily ¥ trong file truy nhap ngau nhién
7.13.4  Poc tuan tu dir lidu tu file truy nhap ngau nhién

7.14 Vi du: Chuong trinh quan 1y giao dich

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



7.1 Gi&i thieu

« C++1/0

— Hudng dbi tuong
e sir dung tham chiéu, chong ham, chong toan tir

— An toan veé cac kiéu dit liéu
» nhay cam véi kiéu dit liéu
* bao 16i néu kiéu khong khop

— cévthé dﬁpg cho cé kiéu nguoi dung tu dinh nghia va cac

ki€u chuan

* lam cho C++ c6 kha nang m¢ rOng

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



7.2 Dong - Stream

* Stream — dong:
— chudi byte, két thuc bai ky hiéu end of file
— Input: tr ban phim, dia... vao by nhé
— Output: tr b0 nhd ra man hinh, may in...
— file cling dugc coi 1a mot dong
o Cac dong co dién
— vao/ra char (1 byte)
— cac ky tu g161 han bang ma ASCII
» Céc thu vién dong chuan
— Mot s6 ngdn ngit can cac bang chit cai dic biét
- Uniche
 kicu ky tu wchar_t
— (C6 thé thuc hién I/O véi cac ky tu Unicode

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



7.2.2 Cac file header thw vién iostream

e thu vién 10Stream

— ¢0 cac header file vo1 hang tram chirc nang vao/ra
- <t1ostream.h>
e vao chuan — Standard input (cin)
e ra chuan — Standard output (Cout)
« dong bao 16i khong c6 bo nhé dém — Unbuffered error (cerr)
« dong bao 16i c6 dung bo nhd dém — Buffered error (cl0gQ)
— <tomanip.h>
e cac stream manipulator (c6 tham sd) dé dinh dang 1/0

— <fstream.h>

* cac thao tac xu 1y file

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



7.2.3 Cac doi twong va cac 1ép 110

o <K yq >>
— cac toan tur chen va tach dong
e CIN
— d6i tugng istream
— ndi véi input chuan (thuong 13 ban phim)
- cln >> grade;
e trinh bién dich tu xac dinh kiéu cua grade
« goi toan tir thich hop (d3 duoc dinh nghia chong)

« khong can thong tin thém vé kiéu dit lidu

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



7.2.3 Cac doi twong va cac 1ép 110

e cout
— d6i tugng ostream
— ndi véi output chuan (thuong 13 man hinh)
- CcIn << grade;
e ciing nhu véi cin, khong can thém thong tin vé kiéu
« cerr, clog
— céc doi tugng ostream
— 1oi véi thiét bi bao 16i chuan
~ cerr xuit ngay lap tirc
— clog str dung bo nhé dém trude khi xuat
o xuat khi bo nhé dém day hoic khi duogc xa (flushed)
» yu diém hiéu ning (giai thich tai mon Hé diéu hanh)

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



7.2.3 Cac doi twong va cac 1ép 110

o C++xurly file trong tu
— Céc kiéu doi tugng danh cho xuat nhap char
« 1Tfstream (file input)
« ofstream (file output)
« fstream (file I/O)

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.
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7.2.3 Cac doi twong va cac 1ép 110

<jos> <jstream: <jostream-= <fstream= <gsiream=
05 b " o fetrearn
i05_hase |STrEanm #| Istringstream
| . "B
. . +| fStream
105 I0stream «| stringstream
«| Ofstream -
ostream « Ostringstream
<ostream> cout, cerr, clog
o flebuf
strearmbuf «| stringbuf
|chlusplus.car <streambuf:

© 2004 Tran Minh Chau. FOTECH. VNU
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7.3 Xuat theo doéng

* QOutput

— su dung ostream
— dinh dang va khong dinh dang dit liéu xuat
— danh cho cac kiéu dit liéu chuan (<<)

e cac ky tu (ham put)

e cac kiéu s6 nguyén (thap phan, bat phan, co s6 16)

e céc sO cham dong

— quy dinh d6 chinh x4c, vi tri dau cham, ky hiéu khoa hoc

— dit liéu duoc can 18, chén ky tu tréng
— diéu khién chir hoa/chir thuong

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



7.3.1 Xuat cac bién kiéu char *

o C++ tur ddng xac dinh kiéu dir lidu
— 1n gia tri cha mot char *
« dia chi bd nhé cua ky tu dau tién
» Ric roi
— toan tir << duoc dinh nghia chong dé in xau két thuc bang
null
— cach giai quyét: doi thanh void *
st dung khi in gia tr1 cua mot con tro

 in dudi dang mot s6 co s6 16

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 12.3: figl2 03.cpp
// Printing the address stored in a char * variable.
#include <iostream>

13

< |>

fig12 03.cpp

using std::cout; (1 of 1)
using std::endl;

int main() phai doi sang kiéu void *.

{

fig12 03.cpp

Pé in gia tri cua con tro, ta
gat output (1 of 1)

Néu khong, chuong trinh s&

char *word = "test''; in xau ky tu.

// display value of char *
// static _cast to void *
cout << "Value of word i " << word << endl
<< "Value of static/cast< void * >( word ) i1s: ™
<< static_cast< void * >( word ) << endl;

then display value of char *

return O;

20 } // end main

Value of word i1s: test
Value of static_cast< void *>( word ) is: 0046C070

©2004 Trin Minh Chau
FOTECH. VNU.



7.3.2 Xuat ky tw bang ham thanh vién put

 ham put
— 1n cac ky tu
« cout.put( A" );
— C6 thé goi lién
« cout.put( "A" ).put( "\n" );
e Toan tir dau cham (. ) dugc tinh tir trai sang phai
— C6 thé str dung gia tri bang s6 (ma ASCII)
« cout.put( 65 );
. inkytu "A"

© 2004 Tran Minh Chau. FOTECH. VNU - -
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7.4 Nhap theo dong

* dir l1€u vao co dinh dang va khong dinh dang
— Istream
e toan tu >>
— Thuong bo qua cac ky tu trang (blank, tab, newline)
* C6 thé thay d6i
— Tra vé 0 khi gip EOF
» néu khong, tra vé tham chiéu toi i Stream
« cIn >> grade
— cac bit trang thai duoc bat néu xay ra 10i

e chi tiét s€ nd1 dén sau

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



7.4.1 Cac ham thanh vién get va getline

 ham get
- cin.get()
— tra vé mot ky tu tir dong (ké ca ky tu trang)

« tra vé EOF néu gip end-of-file

 End-of-file
— danh dau két thue dit liéu vao
o ctrl-z ta1 DOS/Windows

o ctri-d ta1 UNIX va Mac

- cin.eof()
e tra vé 1 (true) néu di gip EOF

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 12.4: figl2 04.cpp 17

// Using member functions get, put and eof.
#include <iostream>

fig12 04.cpp
using std::cout; (1 of 2)
using std::cin;
using std::endl;

Ham get (khong c6 dbi sb) tra
vé diing mot ky tu nhap vao,
trir khi gap EOF.

int main()

{

int character; // use iInt, because char /fcannot represent EOF

// prompt user to enter line of text
cout << "Before i1nput, cin.eof() 1
<< "Enter a sentence followe

" << cin.eof() << endl
by end-of-file:" << endl;

// use get to read each characgter; use put to display i1t
whille ( ( character = cin.get() ) != EOF )
cout.put( character );

// display end-of-file character
cout << "\nkEOF in this system i1s: " << character << endl;
cout << "After input, cin.eof() iIs " << cin.eof() << endl;

return O; 04 Tran Minh Chau.
ru1 ECH. VNU.
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27 } // end main

Before i1nput, cin.eof() i1s O

Enter a sentence followed by end-of-file:

Testing the get and put member functions
Testing the get and put member functions
nZ

EOF In this system is: -1
After iInput cin.eof() i1s 1

< |>

fig12 04.cpp
(2 0f2)

fig12 04.cpp
output (1 of 1)

©2004 Tran Minh ChAu.
FOTECH. VNU.
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7.4.1 Cac ham thanh vién get va getline

« get(charRefT)
— d0i 0 1a tham chiéu ky tu
— doc mot ky tu, Iuu vao charReT
e tra vé tham chiéu t6i IStream
e néu hét file, tra vé -1
« get(charArray, size, delimiter)
— doc cho dén khi duoc size-1 ky tu, hoac dén khi gap ky tu
phan cach
* phan cach mac dinh '\n*
o ky tu phan cach dugc dé lai dong nhap
— ¢6 thé loai bo bang cin.get() hoic cin.ignore()

— tu dong thém null vao cudi dé két thuc mang

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



1 // Fig. 12.5: figl2 05.cpp A
2 // Contrasting input of a string via cin and cin.get. \V
3  #include <iostream>
4 fig12 05.cpp
5 using std::cout; (1 of 2)
6 using std::cin;
7 using std::endl;
8
9 1nt main()
10 {
11 // create two char arrays, each with 80 elements
12 const int SIZE = 80;
13 char bufferl[ SIZE ]; cin sé chi doc cho dén ky tu
14 char buffer2[ SIZE ]; trang dau tién.
15
16 // use cin to put characters i1nto bufferl
17 cout << ' er a sentence:" << endl;
:3 Sl == i A Khong chi ra ky ty phan cach, do do
) s€ st dung phan cach mac dinh (\n).
20 // display bufferl contents
21 cout << '"\nThe string read th cin was:" << endl
22 << bufferl << endl K endl;
23
24 // use cin.get to put characters into buffer2
25 cin.get( buffer2, SIZE ); ©2004 Trin Minh Chau.

FOTECH. VNU.
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27 // display buffer2 contents

28 cout << "The string read with cin.get was:"
29 << buffer2 << endl;

30

31 return O;

32

33 } // end main

Enter a sentence:
Contrasting string input with cin and cin.get

The string read with cin was:
Contrasting

The string read with cin.get was:
string input with cin and cin.get

<< endl

< |>

fig12 05.cpp
(2 0f2)

fig12 0S.cpp
output (1 of 1)

©2004 Tran Minh ChAu.
FOTECH. VNU.
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7.4.1 Cac ham thanh vién get va getline

« getline(array, size, delimiter)
— nhu phién ban 3 tham s6 cua get
— doc size-1 ky tu, hoic cho dén khi thay ky tu phan cach
 mac dinh \n
— loa1 bo ky tu phan cach kho1 dong vao
— dat ky tu null vao cudi mang

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.
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1 // Fig. 12.6: figl2 06.cpp

2 // Inputting characters using cin member function getline.

3  #include <iostream>

4 Enter a sentence: P
5 using std::cout; Using the getline member function
6 using std::cin;

7 using std::endl; The sentence entered is:

8 Using the getline member function
9 int main()

10 {

11 const int SIZE = 80;

12 char buffer[ SIZE ]; // create array of 80 characters

13

14 // input characters in buffer via cin function getline

15 cout << "Enter a sentence:" << endl;

16 cin.getline( buffer, SIZE );

17

18 // display buffer contents

19 cout << "\nThe sentence entered i1s:" << endl << buffer << endl;

20

21 return O;

22

23 } // end main

SAVIVE ] “‘é.n Minh Chéu
FOTECH. VNU.
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7.4.2 Cac ham thanh vién
peek, putback va ignore cua istream

« 1gnore()
— lay cac ky tu khoi dong (mic dinh 1a 1 ky tu)

— dung khi gap ky tu phan cach
* phan cach mac dinh la EOF

« putback()
— day ky tu vira doc duoc bang get() tré lai dong

* peek()

— tra vé ky tu tiép theo trong dong nhung khong lay ra khoi
dong

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.
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7.5 1/0 khong dinh dang st dung
read, write va gcount

* [/O khong dinh dang
— read (ham thanh vién cua 1Stream)
» doc cac byte tho vao mang char
« néu doc duoc khong du $6 ky tu, dat Fanlbit
« gcount() tra vé s6 ky tu d doc dugc tai lan goi gan nhat
— wr1te (ham thanh vién cia ostream)
« xuit cac byte tir mang char
— dung khi gap ky tu null
char buffer[] = "HAPPY BIRTHDAY";
cout.write( buffer, 10 );

— xuat 10 char dau tién

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.
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1 // Fig. 12.7: fi19gl12 07.cpp

2 // Unformatted 1/0 using read, gcount and write.

3  #include <iostream>

" 12 _07.cpp
5 using std::cout; of 1)
6 using std::cin;

7 using std::endl;

8

9 int main()

10 {

11 const iInt SIZE = 80;

12 char buffer[ SIZE ]; // create array @f 20 charactorc

13 doc 20 ky tu tir dong vao.

14 // use function read to input c Hién thi s6 ky tu doc duor,

15 cout << "Enter a sentence:" - | sudungwrite vagcount.

16 cin.read( buffer, 20 );

17

18 // use fTunctions write and ggount to display buffer characters

19 cout << endl << ""The sentepCe entered was:" << endl;

20 cout.write( buffer, cin.gcount() );

21 cout << endl;

22 Enter a sentence:

23 return O; Using the read, write, and gcount member functions
24 The sentence entered was:

25 } // end main Using the read, writ




7.6 Gi&i thiéu ve cac Stream Manipulator

« Stream manipulator thuc hién viéc dinh dang
— d6i hé co s (hex, oct, dec, setbase)
— @6 rong (ky tu) in ra danh cho dit liéu xuat (setw)
— dat sb chir s6 sau dau phay (setprecision)
— in/khéng in phan sau dau phay cua s6 nguyén
(showpoint/noshowpoint)
— can trai/phai/gitra (left/right/internal)
— ky tu chén vao cac vi tri con tréng (setfill)
— dinh dang khoa hoc/dau cham déng (scientific/fixed)

— 1n cac gia tri bool dang chﬁ:(true,false)/sé
(boolalpha/noboolalpha)

© 2004 Tran Minh Chau. FOTECH. VNU - -
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7.7 Cac trang thai 16i cua dong

» Kiém tra trang thai dong bang qua cac bit trang
thai
— eofbit dugc bat khi gap EOF

 ham eof tra vé true néu eofbit duoc bat
« cin.eof()

— Fai lbit duoc bat khi dong x4y ra 16
o dit liéu khong mat, 16i c6 thé khoi phuc duoc
 ham Fai l tra vé true néu bit dugc bat
~ badbi t dugc bat khi mat dir liéu
 thuong 1a khong khoi phuc dugc
 ham bad

~ goodbit bat khi badbit, Failbit vaeofbit tit
* ham good

© 2004 Tran Minh Chau. FOTECH. VNU - -
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7.7 Cac trang thai 16i cua dong

e Cac ham thanh vién
- rdstate()
« tra vé trang thai 16i ciia dong
« ¢ thé dung dé kiém tra goodbit, badbit, v.v...
st dung good(), bad() thi hon
- clear(Q)
« d6i s6 mic dinh 1a goodbit
o dit dong trd vé trang thai tot dé co thé tiép tuc I/0
e ¢0 thé truyén cac gia tri khac
—cin.clear( 1os::failbit )
— bat farlbit

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 12.22: fi1gl2_22._cpp
// Testing error states.
#include <iostream>

using std::cout;
using std::endl;
using std::cin;

int main()

{

int integerValue;

// display results of

] 30

fig12 22.cpp
(1 0f2)

cac ham thanh vién

in trang thai ban dau, st dung

functions

cout << "Before a bad input operation:™
"\ncin.rdstate(): *

<<
<<
<<
<<
<<
<<

"\n
"\n
"\n
"\n

"\n\nExpects an integer, but enter a character: "

cin.eof(Q: "
cin.failQ: "
cin.bad(Q: "
cin.good(): "

<<

cin.rdstate()
cin.eof()
cin.fail(Q
cin.bad()
cin.good()

cin >> iIntegerValue; // enter character value

cout << endl;

2004 Trin Minh Chau
FOTECH. VNU.
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26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

// display results of cin functions after bad i1nput
“"After a bad Input operation:"

cout <<
<<
<<
<<
<<
<<

/ Goi ham clear.
cin.clear(); // clear stream

"\ncin.rdstate(): " <<
"\n cin.eof(): " <<
"\n cin.fail(Q: " <<
"\n cin.bad(): " <<
"\n cin.good(): " <<

cin.rdstate()

cin.eof()

cin.failQ

cin.bad()

cin.good() << endl << endl;

// display results of cin functions after clearing cin
cout << "After cin.clear(Q"

<< "\ncin.fail(): "
<< "\ncin.good(): "

return O;

42 3} // end main

<< cin.failQ
<< cin.good() << endl;

< |>

fig12 22.cpp
(2 0f2)

©2004 Tran Minh ChAu.

FOTECH. VNU.
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Before a bad input operation:
cin.rdstate(): 0O
cin.eof():
cin.fail():
cin.bad():
cin.good():

R O O O

Expects an integer, but enter a character: A

After a bad 1nput operation:
cin.rdstate(): 2
cin.eof():
cin.fail():
cin.bad():
cin.good():

o O+ O

After cin.clear()
cin.failQ: O
cin.good(): 1

< |>

figl2 22.cpp
output (1 of 1)

©2004 Tran Minh Chau.
FOTECH. VNU.
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7.8 Dong bd modt dong ra va mét dong vao

* Rac ro1 vo1 output ¢co6 by nhd dém
— chuong trinh twong tac (hoi ngudt st dung, nguot st dung
tra 101)
— 101 yéu cau can hién ra trudce khi nhap

 output trong bd nhd dém chi hién ra khi b nhé dém déy hoac
duoc xa (flushed)

e ham thanh vién tie

— dong bd hoa cac dong

— Output hién ra trudc céac input tiép theo

— duoc thuc hién tu dong véi cin va cout, nhung co thé viét
« cin.tie( &cout )

— can thyc hién twong minh d6i véi cac cap I/O khac

— dé bo dong bo
« InputStream.tie( 0 )

© 2004 Tran Minh Chau. FOTECH. VNU - -
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7.9 File va dong

e Luu trir dir icu
— Mang, bién 1a dang luu trir tam thot
— File 1a dang luu trit bén viing
 dia tur - magnetic disk, dia quang - optical disk, bang tur - tape
* trong chuong nay
— tao, cap nhat, xu 1y file

— truy nhép tuan tu (sequential access) va truy nhap ngau
nhién (random access)

— xu 1y c6 dinh dang va xtt ly tho (formatted and raw
processing)

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



7.9 File va dong

« Tu nhé nhat téi 16n nhat

Bit (binary digit)
Byte: 8 bits
« C6 thé luu trix 1 ky tu (char)
« con dung dé luu Unicode danh cho bd ky tu 16n hon (wchar_t)
Truong - Field: nhom ky tu c6 nghia
e tén
Ban ghi - Record: nhdm céc truong co lién quan
« struct hoac class trong C++
« trong hé thong tra luong (payroll system): tén, mé, dia chi, luong
« mdi truong lién quan dén ciing mot nhan vién.
. K}?(’)a ctia ban ghi - Record key: truong dung dé xac dinh duy nhat ban
ghi
File: nhém cac ban ghi co6 lién quan
* danh sach luong cho ca cong ty
Co s¢ dit licu - Database: nhom céac file co lién quan
 danh sach luong, céc tai khoan, ...

© 2004 Tran Minh Chau. FOTECH. VNU - -
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7.9 File va dong

« C++ coi file 1a mot chudi byte - stream
— Két thtc bang ky hiéu end-of-file

o 1 2 3 4 5 6 7 8 9 --- n-1

end-of-file marker

e Khi file mo
— mot doi tuong dugc tao va két nbi véi mot dong
— tao "duong lién lac" tur doi tuong toi file
— cin, cout, v.v... duoc tao khi <tostream> duoc include

e lién lac gitta chuong trinh va file/thiét bi

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.
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7.10 File truy nhap tuan tw
(sequential-access file)

o C++ khong quy dinh cau truc file
— Khai niém "ban ghi" phai dugc cai dat boi 12p trinh vién
Mo file
— tao ddi tuong tir cac 16p
« 1Tstream (input only - chi doc)
« ofstream (output only - chi ghi)
« fstream (I/0 — file vira doc vira ghi)

— Constructor lay tén file va ki€u mo file
ofstream outClientFile( "filename'™, fileOpenMode );

— Hodc, tao object trudc ro1 gan voi mot file sau
ofstream outClientFile;
outClientFile.open( "filename', fileOpenMode);

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



7.10 File truy nhap tuan tw

o Céc kiéu mé file - File-open modes

Mode Description

10s::app vViét tiép output vao cudi file.

ios::ate M& mdét file dé ghi va di chuyén dén cudi file
(thuong dung dé nbéi dit liéu vao file). D& liéu cb
thé duoc viét vao vi tri tuy y trong file.

ios::in M& file dé doc

ios::out Mo file d&é& ghi.

ios::trunc Loai bd néi dung file néu ndé tén tai (mdc dinh
dbi véi i0s::out)

ios::binary M& file nhi phan (i.e., khéng phai file text) dé
doc hodc ghi.

— theo mic dinh, ofstream mé dé ghi

« ofstream outClientFile( "clients.dat', 10s::out );
« ofstream outClientFile( "clients.dat");

© 2004 Tran Minh Chau. FOTECH. VNU - -
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7.10 File truy nhap tuan tw

* (Cac phép toan
— Overloaded operator!
« ToutClientFile hoac "inClientfile
« Tra vé nonzero (true) néu badbit hoic failbit bat
— mo file khong ton tai dé doc, khong cd quyén mo
— Overloaded operator void*
« chuyén d6i d6i tuong dong thanh con tro ,
« O khi Farlbit hoac badbit dugc bat, néu khong: nonzero
— Far b1t bat khi gap EOF
- while ( inClientFile >> myVariable )
— 1ap cho dén khi gap EOF
— Ghi/doc file (nhu cout, cin)
« outClientFile << myVariable
« inClientFile >> myVariable
— Pong file
« outClientFile.close()
» dong tu dong khi destructor dugc goi

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



// Fig. 14_4: figl4d 04.cpp
// Create a sequential fTile.
#include <iostream>

using std::ios;
using std::cerr;
using std::endl;

#include <fstream>

40

< |>

figl4 04.cpp
(1 0f2)

Luu ¥ cac header file can cho file 1/O.

using std::ofstream;
#include <cstdlib> // exit prototype
int main()

{

// ofstream constructor opens fTile

ofstream outClientFile( “clients.dat™, 10os::out );

// exit program 1f unable e Tile

iIT ( loutClientFile ) { // overloaded ! operator
cerr << “File could not be opened"” << endl;

exit( 1 );

} 7/ end if

ofstream object dugc tao va
dung d¢ mé file clients.dat".
Neéu file chua ton tai, no s€ duoc
tao.

I operator dung d¢ ki€ém tra xem
co xay ra 101 khi m¢ file khong.

©2004 Tran Minh ChAu.
FOTECH. VNU.
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29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46

}

41

cout << "Enter the account, name, and balance.'" << endl

<< "Enter end-of-file to end input.\n? ";

figl4 04.cpp

cin dugc ngam d6i thanh 1
(2 of 2)

pointer.
Khi gap EOF, no tra vé 0 va
vong 1ap dung.

int account;
char name[ 30 ];
double balance;

// read acc , hame and balance from cin, then place 1In file
while ( cin >> account >> name >> balance ) {
outClientFile << account << " " << pame <<

'ﬂl ;
t B
cout << ’ Ghi dit li¢u ra file nhu ghi ra

} // end while In@tdbngChuén.

<< balance

// ofstream destructor closes fTile

\

return O;

File dong khi destructor cua

Enter
Enter
? 100
? 200
? 300
? 400

? 500
? Nz

the account, name, and balance.
end-of-file to end i1nput.

Jones 24.98

Doe 345.67

White 0.00

Stone -42.16

Rich 224.62

object dugc go.
Co thé dong mdt cach tuong minh
bang cach goi close().

©2004 Tran Minh ChAu.
FOTECH. VNU.
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// Fig. 14.7: figld O7.cpp

// Reading and printing a sequential file.

#include <iostream>

using
using
using
using
using
using
using
using
using

std:
std:
std:
std:
std:
std:
std:
std:
std:

-cout;
:cin;

1 10S;
ICerr;
endl ;
sleft;
cright;
-fixed;
:showpoint;

#include <fstream>

using std::ifstream;

#include <iomanip>

using std::setw;
using std::setprecision;

#include <cstdlib> // exit prototype

void outputLine( 1nt, const char * const,

double );

< |>

figl4 07.cpp
(1 of 3)

©2004 Tran Minh ChAu.
FOTECH. VNU.
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28 int main()

29 {
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

] 43

]

// ifstream constructor opens the file

mo¢ file dé doc va kiém tra.

ifstream inClientFile( ""clients.dat",

// exit program 1t ifstr

ifT ( 'inClientFile ) {
cerr << “File could not be opened" << endl;
exit( 1 );

could not open file

} // end if

int account;
char name[ 30 ];
double balance;

Poc tir file dén khi gip
EOF.

cout << left << setw( 10
<< "Name" << ""Bal

<< ""Account” << setw( 13 )
ce”" << endl << fixed << showpoint;

// display each record in file
whille ( inClientFile >> account >> name >> balance )

outputLine( account, name, balance );

return O; // i1fstream destructor closes the file

53 } // end main

figl4_U7.cpp
(2 of 3)

2004 Tran Minh Chau.
YTECH. VNU.



54
55 // display single record from file
56 void outputLine( int account, const char * const name,

57 double balance ) figl4 07.cpp
58 { (3 of 3)

59 cout << left << setw( 10 ) << account << setw( 13 ) << name

60 << setw( 7 ) << setprecision( 2 ) << right << balance figl4_07.cpp
61 << endl; output (1 of 1)
62

63 } // end function outputLine

Account Name Balance
100 Jones 24 .98
200 Doe 345.67
300 White 0.00
400 Stone -42 .16
500 Rich 224.62

©2004 Tran Minh ChAu.
FOTECH. VNU.
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7.11 Cac ham dinh vi cho file tuan tw

» con trd vi tri ghi so tht tu ciia byte tiép theo dé
doc/ghi

e cac ham dat la1 vi1 tri cua con tro:
— seekg (dat vi tri doc cho 16p 1stream)
— seekp (dat vi tri ghi cho ostream)
- seekg va seekp lay cac doi so 12 offset va moc
. Offset: s6 byte twong d6i ké tir moc
e Moc (10S: 2beg mac dinh)
- §os: :beg - dau file
— 10S: Icur - vi tri hién tai
- §0s: zend - cudi file
e cac ham léy v1 tri hién ta1 cua con tro:
- tellgvatellp

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



7.11 Cac ham dinh vi cho file tuan tw

e Vidu

— Fi1leObject.seekg(0)
e dén dau file (vi tri 0), mic dinh doi so thir hai 1a 10s: -beg

— FileObject.seekg(n)
o dén byte thtr n ké tir dau file

— FileObject.seekg(n, 10s::cur)
e tién n byte

— Fi1leObject.seekg(y, 10s::end)
e [uiy byte ké tir cudi file

— FileObject.seekg(0, 10sS::cur)
e dén cudi file

- seekp tuong tu

— location = fileObject.tellg(Q)
« lay vi tri doc hién tai cia FileObject

© 2004 Tran Minh Chau. FOTECH. VNU - -
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7.11 Cac ham dinh vi cho file tuan tw

e Vidu:

chuong trinh quan 1y tai khoan ngan hang - Credit manager

program

dir licu: file clients.dat

cac chirc nang:

1. in danh sach cac tai khoan rdng (account with zero balance)

2. in danh sach cac tai khoan am (account with credit)

3. in danh sach céc tai khoan duong (account with debit)

hoat dOng cua chuong trinh

1. menu cho phép ngudi dung chon mot chirc nang hoac chon
durng chuong trinh

2. thyc hién churc nang da chon va in két qua

3. quay lai menu

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.
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// Fig. 14.8: figl4d 08.cpp
// Credit-inquiry program.
#include <iostream>

using std::cout;
using std::cin;

using std::ios;

using std::cerr;
using std::endl;
using std::fixed;
using std::showpoint;
using std::left;
using std::right;

#include <fstream>
using std::ifstream;
#include <iomanip>

using std::setw;
using std::setprecision;

#include <cstdlib>

< |>

figl4 08.cpp
(1 of 6)

©2004 Tran Minh ChAu.
FOTECH. VNU.
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27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47

enum RequestType { ZERO BALANCE = 1, CREDIT_BALANCE,
DEBIT_BALANCE, END };

Int getRequest();

bool shouldDisplay( int, double );

void outputLine( Int, const char * const, double );

int main()
{
// ifstream constructor opens the file
ifstream inClientFile( “"clients._dat™, 10s::in );

// exit program 1f ifstream could not open file
it ( 'inClientFile ) {
cerr << “File could not be opened"” << endl;
exit( 1 );

} // end if

Iint request;
int account;
char name[ 30 ];
double balance;

figl4 08.cpp
(2 of 6)

©2004 Tran Minh ChAu.
FOTECH. VNU.
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49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70

// get user®s request (e.g., zero, credit or debit balance)
request = getRequest();

// process user"s request figl4_08.cpp
while ( request = END ) { (3 of 6)

switch ( request ) {

case ZERO_BALANCE:
cout << '"\nAccounts with zero balances:\n";
break;

case CREDIT BALANCE:
cout << '"\nAccounts with credit balances:\n";
break;

case DEBIT_BALANCE:
cout << '""\nAccounts with debit balances:\n";
break;

} // end switch

©2004 Tran Minh ChAu.
FOTECH. VNU.
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72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95

// read account, name and balance from file
inClientFile >> account >> name >> balance;

// display file contents (until eof) gl4_08.cpp
while ( 'inClientFile.eof(Q) ) { l of 6)

// display record
iIT ( shouldDisplay( request, balance ) )
outputLine( account, name, balance );

// read account, name and balance from file

inClientFile >> account >> name >> balance;

Dung clear dé bo co eof. Dung seekg
dé dat con trd dinh vi file vé dau file.

} 7/ end i1nner while

inClientFile.clear(); reset eof for next i1nput

inClientFile.seekg( 0 );"// move to beginning of file

request = getRequest(); // get additional request from user
} // end outer while

cout << ""End of run." << endl;

return 0; // i1fstream destructor closes the file
Trin Minh Chau.

96 } // end main “H. VNU.
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97

98 // obtailn request from user
99 iInt getRequest()

100 {
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118

Iint request;

// display request options

cout << ""\nkEnter request’” << endl
<< " 1 - List accounts with zero balances" << endl
<< " 2 - List accounts with credit balances” << endl
<< " 3 - List accounts with debit balances”™ << endl
<< " 4 - End of run" << fixed << showpoint;

// input user request
do {
cout << ""\n? ";
cin >> request;

} while ( request < ZERO BALANCE && request > END );

return request;

119 } // end function getRequest

120

52

< |>

figl4 08.cpp
(5 of 6)

©2004 Tran Minh ChAu.
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121 // determine whether to display given record
122 bool shouldDisplay( int type, double balance )

123 {
124
125
126
127
128
129
130
131
132
133
134
135
136
137

//
it

determine whether to display credit balances
( type == CREDIT_BALANCE && balance < 0 )
return true;

determine whether to display debit balances
( type == DEBIT BALANCE && balance > 0 )
return true;

determine whether to display zero balances
( type == ZERO BALANCE && balance == 0 )
return true;

return false;

138 } // end function shouldDisplay

139

140 // display single record from file
141 void outputLine( Int account, const char * const name,
doublle balance )

142
143 {
144
145
146
147

cout << left << setw( 10 ) << account << setw( 13 ) << name

<< setw( 7 ) << setprecision( 2 ) << right << balance
<< endl;

148 } // end function outputLine

< |>

figl4 08.cpp
(6 of 6)

©2004 Tran Minh ChAu.
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Enter request A
1 - List accounts with zero balances v
2 - List accounts with credit balances
3 - List accounts with debit balances figl4_08.cpp
4 - End of run output (1 of 2)
?1
Accounts with zero balances: Enter request
300 White 0.00 1 - List accounts with zero balances
2 - List accounts with credit balances
Enter request 3 - List accounts with debit balances
1 - List accounts with zero balances 4 - End of run
2 - List accounts with credit balances ? 3
3 - List accounts with debit balances
4 - End of run Accounts with debit balances:
? 2 100 Jones 24 .98
Accounts with credit balances: 200 Doe 345.67
400 Stone -42.16 500 Rich 224 .62

Enter request

1 - List accounts with zero balances

2 - List accounts with credit balances
3 - List accounts with debit balances
4 - End of run
? 4

End of run.




Enter request

1 - List accounts with zero balances

2 - List accounts with credit balances
3 - List accounts with debit balances
4 - End of run
? 3

Accounts with debit balances:

100 Jones 24 .98
200 Doe 345 .67
500 Rich 224 .62

Enter request

1 - List accounts with zero balances

2 - List accounts with credit balances
3 - List accounts with debit balances
4 - End of run
? 4
End of run.

< |>

figl4 08.cpp
output (2 of 2)

©2004 Tran Minh ChAu.
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7.12 Cac rac roi khi cap nhat
file truy nhap tuan tw

 cap nhat cac file truy nhap tuan tu
— Rui ro: ghi de cac dir 1iéu khac
— Vi duy: doi tén tir "White" thanh "Worthington"
o Dir li€u cii
300 White 0.00 400 Jones 32.87
e Chen dir lieu moi

300 Worthington 0.00

!

300 White 0.00 400 Jones 32.87

300 Worthington 0.00ones 32.87

— Dinh dang bi roi loan
— Van dé c6 thé tranh dugc, nhung bién phap khong hay.

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.
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7.13 Random-Access Files
(cac file truy nhdp ngau nhién)

* Truy nhap tirc thoi - Instant access
— mudn dinh vi ban ghi mQt cach nhanh chong

e céc hé thong dit vé may bay (airline reservations), may rut tién
tu dong (ATM)

— céc file tuan ty phai duyét qua tirmg ban ghi mot
« Giai phap: céc file truy nhap ngau nhién
— kha nang truy nhap tuc thot
— chen ban ghi ma khong pha cac dir 1iéu khac
— cép nhat/xda mot phan tir dit liéu ma khong 1am thay doi cac
dir 1iéu khac

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



7.13 File truy nhap ngau nhién
(random-access file)

« C++ khong quy dinh quy cach file
- lépNtrinh vién phai tu tao quy cach cho cac file truy nhap
ngau nhién
— cach don gian nhat: cac ban gh1 d6 dai c¢6 dinh
e tinh toan dugc vi tri trong file tir kich thudc ban ghi va khoa

0 100 200 300 400 500

T T T T e

N~ Y~ Y~ Y~ Y~

100 100 100 100 100 100
bytes bytes bytes bytes bytes bytes

© 2004 Tran Minh Chau. FOTECH. VNU - -

58

Chuong 7.



7.13.1 Dir liéu tho va dir liéu dinh dang

e Vidu: "'1234567" (char *)va 1234567 (Int)
— dinh dang: char * can 8 byte (1 byte cho mdi ky tu + null)
— thoé: intlay mot so cb dinh byte (co thé 1a 4)
e 123 c6 cung kich thudce theo byte voi 1234567
* cac phép toan << va >> danh cho dur li¢u dinh dang
— outFile << number
» ghi number (1nt) dudi dang char *

« 50 luong byte khong ¢ dinh
 ham write()va read() danh cho dir li€u tho
— outFile.write( const char *, size );
 ghi ra cac byte dang tho
 lay tham s0 la con tr6 t6i dia chi bo nhd, so byte can ghi

— sao chép dit liéu tryuc tiép tir bo nhd sang file
— Khéng d6i thanh char *

© 2004 Tran Minh Chau. FOTECH. VNU - -
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7.13.2 Ghi file truy nhap nhau nhién

 Vidu hamwrite()

outFile.write( reinterpret _cast<const char *>(&number),
sizeof( number ) );

— &numberla Int *
- d6i thanh const char * bang reinterpret_cast

- si1zeof(number)
e kich thudc ciia number (mot sé int) tinh theo byte

— twong tu d6i voi ham read (more later)
— Chuy:
 chi dung write/read giira cac may tuong thich
— mo file kiéu 10s: :binary dé doc/ghi tho
* thuong dung dé ghi toan by mot struct hoac
mot doi tuong ra file

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.
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7.13.2 Ghi file truy nhap ngau nhién

« Bai toan
— chuong trinh quan 1y tai khoan
— Luu trir toi da 100 ban ghi kich thudc c6 dinh
— Ban ghi
« Ma tai khoan - Account number (khoa)
 Ho va tén - First and last name
e S6 tién hién c6 trong tai khoan - Balance
— Cac thao tac:

 cap nhat, tao madi, x0a, liet ke tat ca cac tai khoan ra mot file

» Tiép theo: chuong trinh tao file chira 100 ban ghi
rong

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.
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62
// Fig. 14.10: clientData.h

// Class ClientData definition used in Fig. 14.12-Fig. 14.15.
#ifndef CLIENTDATA H
#define CLIENTDATA H ientData.h

. ~of 2
) _ Class ClientData luu )
#include <iostream> théngthlvét&ngngudi
) ) 100 doi tuong ClientData
using std::string; rong s& dugc ghi ra 1 file.
class ClientData {
public:
// default ClientData constructor
ClientData( int = 0, string = ", string = """, double = 0.0 );
// accessor functions for accountNumber
void setAccountNumber( int );
int getAccountNumber() const;
// accessor functions for lastName
void setLastName( string );
string getLastName() const;
Trin Minh Chau.
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25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

// accessor functions for firstName
void setFirstName( string );
string getFirstName() const;

// accessor functions for balance
void setBalance( double );
double getBalance() const;

private:
int accountNumber;
char lastName[ 15 ];
char firstName[ 10 ];
double balance;

}; // end class ClientData

#Hendi

< |>

clientData.h
(2 of 2)

bat gidi han kich thudc tén va ho.
accountNumber (mdt so 1nt)
va balance (double) da c¢o kich

thude cb dinh.

©2004 Tran Minh ChAu.
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// Fig. 14.11: ClientData.cpp
// Class ClientData stores customer®s credit information.
#include <iostream>

using std::string;

#include <cstring>
#include "clientData.h"

// default ClientData constructor

ClientData: :ClientData( int accountNumberValue,
string lastNameValue, string firstNameValue,
double balancevValue )

setAccountNumber( accountNumberValue );
setLastName( lastNameValue );
setFirstName( firstNamevValue );
setBalance( balanceValue );

} 7/ end ClientData constructor

// get account-number value
int ClientData: :getAccountNumber() const

{

return accountNumber;

} // end function getAccountNumber

< |>

ClientData.cpp
(1 0of4)

©2004 Tran Minh ChAu.
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29
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34
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38
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41
42
43
44
45
46
47
48
49
50
51
52
53

// set account-number value

void ClientData: :setAccountNumber( iInt accountNumberValue )

{

accountNumber = accountNumberValue;
} // end function setAccountNumber

// get last-name value
string ClientData: :getLastName() const
{

return lastName;
} // end function getLastName

// set last-name value

void ClientData: :setLastName( string lastNameString )

{
// copy at most 15 characters from string to lastName
const char *lastNameValue = lastNameString.data();
int length = strlen( lastNameValue );
length = ( length < 15 ? length - 14 );
strncpy( lastName, lastNameValue, length );

// append null character to lastName
lastName[ length ] = “\O~°;

< |>

ClientData.cpp
(2 of 4)

©2004 Tran Minh ChAu.
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66
67
68
69
70
71
72
73
74
75
76
77

} 7/ end function setLastName

// get fTirst-name value
string ClientData: :getFirstName() const
{

return FirstName;
} 7/ end function getFirstName

// set Tirst-name value

void ClientData: :setFirstName( string firstNameString )

{
// copy at most 10 characters from string to firstName
const char *firstNameValue = firstNameString.data();
int length = strlen( firstNameValue );
length = ( length < 10 ? length :© 9 );
strncpy( fTirstName, firstNameValue, length );

// append new-line character to firstName
firstName[ length ] = “\O~°;

} 7/ end function setFirstName

< |>

ClientData.cpp
(3 of4)

©2004 Tran Minh ChAu.
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90

// get balance value
double ClientData: :getBalance() const

{

return balance;

} // end function getBalance

// set balance value
void ClientData: :setBalance( double balanceValue )

{

balance = balanceValue;

} 7/ end function setBalance

< |>

ClientData.cpp
(4 of 4)

©2004 Tran Minh ChAu.
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16
17
18
19
20
21
22
23
24
25

// Fig. 14.12: fi1gl4 _12._cpp
// Creating a randomly accessed fTile.
#include <iostream>

< |>

figl4 12.cpp
using std::cerr; (1 0f2)
using std::endl;
using std::ios;

#include <fstream>
using std::ofstream;

#include <cstdlib>
#include "‘clientData.h'" // ClientData class defipitiaon

Mo 1 file dé ghi tho,
int main(Q) st dung mot doi tuong ofFstream
{ va 1os:tbinary.

ofstream outCredit( "‘credit.dat', 1os::binary );

// exit program 1f ofstream could not open file
ifT ( 'outCredit ) {
cerr << “File could not be opened.” << endl;
exit( 1 );

} // end if ©2004 Tran Minh Chau.
FOTECH. VNU.
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26
27
28
29
30
31
32
33
34
35
36
37

A

=

// create ClientData with no information
ClientData blankClient;

// output 100 blank records to file
for C int 1 =0; 1 < 100; 1++ )

outCredit.write(

Tao mot dbi tuong rong.
Dung write dé ghidirliéu |14 12.¢pp
tho ra 1 file (truyén tham s6  |of 2)

la dia chi d61 tuong va kich
thude di tuong).

reinterpret_cast< const char * >( &blankClient ),

sizeof( ClientData ) );

return O;

38 } // end main

©2004 Tran Minh ChAu.
FOTECH. VNU.

69



70

7.13.3 Ghidirlieuvao vitrituyy
trong file truy nhdp ngau nhién

» Dung seekp dé ghi vao vi tri chinh xac trong file
— Ban ghi dau tién bat dau tir dau?
 Byte 0
— Ban ghi thir hai?
« Byte 0 + sizeof(object)
— Ban ghi bat ky?

e (Recordnum - 1) * sizeof(object)

© 2004 Tran Minh Chau. FOTECH. VNU - - Chuong 7.



1 // Fig. 14.13: figl4 13.cpp
2 // Writing to a random access fTile.
3  #include <iostream>

< |>

figl4 13.cpp

19 #include <cstdlib> (1 of 3)
20 #include "clientData.h™ // ClientData class definition

21

22 int main(Q)

23 {

24 int accountNumber;

25 char lastName[ 15 ]; T :

26 char firstName[ 10 ]; M(? ﬁle dé ghi tho (binary
27 double balance; writing).

28

29 ofstream outCredit( "‘credit.dat', 1os::binary );

30

31 // exit program if ofstream cannot open fTile

32 it ( loutCredit ) {

33 cerr << "File could not be opened.” << endl;

34 exit( 1 );

35

36 } // end if

©2004 Tran Minh ChAu.
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39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

cout << "Enter account number "

A

<< "(1 to 100, O to end i1nput)\n? ]

Nhép account number, ghi vao doi
tuong. N6 chua duogc viét ra file.

// require user to specify ount numbe
ClientData client;
cin >> accountNumber;

client.setAccountNumber( accountNumber )

// user enters information, which iIs cop
while ( client.getAccountNumber() > 0 &&
client_getAccountNumber() <= 100 ) {

// user enters last name, first name and balance
cout << "Enter lastname, firstname, balance\n? ";

cin >> setw( 15 ) >> lastName;
cin >> setw( 10 ) >> firstName;
cin >> balance;

// set record lastName, firstName and
client.setLastName( lastName );
client.setFirstName( firstName );
client.setBalance( balance );

r ngr4 _13.cpp
(2 of 3)
ied into file
balance values
©2004 Tran Minh Chau.
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63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78

A

bat outCredit vao vi tri thich hop trong

file (dua vao account number).
ngld_13.cpp

(3 of 3)

// seek position 1 ile of user-specified record
outCredit.seekp( ( client.getAccountNumber() - 1 ) *

sizeof( ClientData ) ); Ghi d6i twong ClientData vao
file tai vi tri do.
nformation 1n Ti1le

// write user-specifie

outCredit.write(
reinterpret_cast< const char * >( &client ),
sizeof( ClientData ) );

// enable user to specify another account number
cout << "Enter account number\n? ';

cin >> accountNumber;
client.setAccountNumber( accountNumber );

} // end while

return O;

79 } // end main

©2004 Tran Minh ChAu.
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Enter account number (1 to

? 37
Enter lastn firstname,
? Barker Doug 0.00
Enter account number
? 29
Enter lastname, firstname,
? Brown Nancy -24.54
Enter account number

? 96

Enter lastname, firstname,
? Stone Sam 34.98

Enter account number

? 88

Enter lastname, firstname,
? Smith Dave 258.34

Enter account number

? 33

Enter lastname, firstname,
? Dunn Stacey 314.33
Enter account number

?0

100, O to end i1nput)

balance

< |>

Luu y cac account co thé

dugc tao theo thu tu tuy v.

balance

balance

balance

balance

figl4 13.cpp
output (1 of 1)

©2004 Tran Minh Chau.
FOTECH. VNU.

74



7.13.4 DPoc tuan tw dir liéu
tir file truy nhap ngau nhién

* read - tvong ty write

— Doc cac byte tho tur file vao by nho

- 1inFile.read( reinterpret _cast<char *>( &number ),

sizeof( Int ) );
« &number: dia chi d¢ luu dit lidu
« sizeof(int): s byte can doc
— Khong dung inFile >> number cho dir li€u thd - nhi
phan
« >>nhan char *
» Chuong trinh tiép theo
— léy dir l1éu tir mot file random-access
— duyét tuan ty qua ting ban ghi
 If no data (accountNumber == 0) then skip

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 14.14: figld 14 _cpp
// Reading a random access TfTile.

< |>

#include "‘clientData.h™ // ClientData class definition figld 14.cpp
(1 0f2)

void outputLine( ostream&, const ClientData & );

int main()

{

ifstream inCredit( “credit.dat’, 10s::1n );

// exit program 1t ifstream cannot open file
iIT ( 'inCredit ) {
cerr << "File could not be opened." << endl;
exit( 1 );

} 7/ end if
cout << left << setw( 10 ) << "Account” << setw( 16 )

<< "Last Name" << setw( 11 ) << "First Name" << left
<< setw( 10 ) << right << "Balance”™ << endl;

Poc sizeof(ClientData) byte va ghi vao doi

ClientData client; // create record tuong cl i(/ant. Déy co thé 13 mot ban ghi rSng.

// read fTirst record from file
inCredit.read( reinterpret_cast< char * >( &client ),

sizeof( ClientData ) ); ©2004 Tran Minh Chau.
FOTECH. VNU.
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51
52
53
54
55
56
57
58
59
60
61
62
63
64

65 } // end main

66

// read all records from file

while ( inCredit && !'inCredit.eof() ) { V

// display record
1T ( client.getAccountNumb
outputLine( cout, clien

// read next from file
inCredit.read( reinterpr
sizeof( ClientData ) );

¥} // end while

return O;

67 // display single record
68 void outputLine( ostream &output, const ClientData &record )

69 {
70
71
72
73
74
75

output << left << setw( 10 )

A

77

Vong lap ding khi c¢6 16i doc
er(Q '=0) (inCredit == 0) hoac gap EOF
t); (inCredit.eof() == 1)

__cast< char * >( &client ),

Output non-empty accounts.
Luu y outputLine lay 1
tham s6 kiéu ostream. Ta
c6 thé dé dang output ra mot
file khac (mé bangmot
ofstream object, 1a dan
xuat cia ostream).

<< record.getAccountNumber()

<< setw( 16 ) << record.getLastName() .data()
<< setw( 11 ) << record.getFirstName().data()
<< setw( 10 ) << setprecision( 2 ) << right << fixed

<< showpoint << record

76 3} // end outputLine

.getBalance() << endl;

©2004 Tran Minh ChAu.
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Account
29
33
37
88
96

Last Name
Brown
Dunn
Barker
Smith
Stone

First Name
Nancy
Stacey
Doug

Dave

Sam

Balance
-24 .54
314.33

0.00
258.34
34.98

< |>

figl4 14.cpp
output (1 of 1)

©2004 Tran Minh ChAu.
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7.14 Vi du: Chwong trinh xwr ly giao dich

 Bai toan:

— chuong trinh quan ly céc tai khoan ngan hang, cho phép truy nhap

truc tiép ting tai khoan
— dir liéu: file truy nhap ngau nhién credit.dat

* (Cac chuc nang cho nguo1 dung (cac lua chon cho menu)
— Lua chon 1: ghi cac account ra file print.txt

First Name

Account Last Name

29 Brown
33 Dunn
37 Barker
88 Smith
96 Stone

Nancy
Stacey
Doug
Dave
Sam

— Lua chon 2: cap nhat ban ghi

Enter account to update (1 - 100): 37

37 Barker

Enter charge (+) or payment (-): +87.99

37 Barker

© 2004 Tran Minh Chau. FOTECH. VNU

Doug

Doug

87.

Balance
-24.
314.

0.

258.

34.

54
33
00
34
98

-00

99

79
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7.14 Vi du: Chwong trinh xtr ly giao dich

» (Cac chuc nang (ti€p)
— Lua chon 3: thém ban ghi
Enter new account number (1 - 100): 22

Enter lastname, firstname, balance
? Johnston Sarah 247 .45

— Lua chon 4: x6a ban ghi

Enter account to delete (1 - 100): 29
Account #29 deleted.

* Mo file vura doc vura ghi
— Dung fstream object
— nhiéu file-open mode cung lic

fstream INnOutCredit( "'credit.dat", 10s::in | 10s::out );

© 2004 Tran Minh Chau. FOTECH. VNU - -
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// Fig. 14.15: figl4_15.cpp 81

// This program reads a random access fTile sequentially, updates

// data previously written to the file, creates data to be placed

// in the file, and deletes data previously in the file. figl4_1S.cpp
#include <iostream> (1 of 14)

using std::cout;
using std::showpoint;
#include <fstream>
using std::ofstream;
using std::ostream;
using std::fstream;

#include <iomanip>

using std::setw;
using std::setprecision;

#include <cstdlib> // exit prototype
#include "'clientData.h" // ClientData class definition

“rAn Minh ChAu.
FOTECH. VNU.



30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

82

int enterChoice();
void printRecord( fstream& );

< |>

void updateRecord( fstream& ); figl4_1S.cpp
void newRecord( fstream& ); (2 of 14)
void deleteRecord( fstream& );

void outputLine( ostream&, const ClientData & );
int getAccount( const char * const );

enum Choices { PRINT = 1, UPDATE, NEW, DELETE, END };

int mainO M file de doc va ghi (can
( fstream object).
// open fTile for reading and writing
fstream 1nOutCredit( “‘credit.dat’, 1os::in | 1os::out );
// exit program 1If fstream cannot open fTile
it ( 'inOutCredit ) {
cerr << "File could not be opened." << endl;
exit ( 1);
} // end if

©2004 Tran Minh ChAu.
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59
60
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64
65
66
67
68
69
70
7
72
73
74
75
76
77
78
79

int choice;

// enable user to specify action

while ( ( choice

switch ( choice ) {

= enterChoice() ) = END ) {

A
\%

figl4 15.cpp

\

Hién menu va tra vé lua chon 4)
nguoi dung.

// create text file from record file
case PRINT:
printRecord( inOutCredit );

break;

// update

record

case UPDATE:
updateRecord( inOutCredit );

break;

// create

case NEW:
newReco
break;

record

rd( inOutCredit );

// delete existing record
case DELETE:
deleteRecord( 1nOutCredit );

break;

©2004 Tran Minh ChAu.
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94
95
96
97
98
99
100
101
102
103
104
105

// display error 1T user does not select valid choice
default:
cerr << "Incorrect choice" << endl;
break; figl4 15.cpp

(5 of 14)

} // end switch

inOutCredit.clear(); // reset end-of-file indicator

} // end while

return O;

} // end main

// enable user to input menu choice
int enterChoice()

{

// display available options
"\nEnter your choice" << endl

cout <<
<<

"1

<< e

<<
<<
<<
<<

"2
"3
w4
"5

store a formatted text file of accounts™ << endl

called \"print.txt\" for printing"” << endl

update an account™ << endl

add a new account" << endl

delete an account" << endl 004 Tran Minh Chau.
end program\n? "; TECH. VNU.
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106

107 int menuChoice;

108 cin >> menuChoice; // receive choice from user

109 figl4 15.cpp
110 return menuChoice; (6 of 14)

111

112 } // end function enterChoice

113

114 // create formatted text file for printing
115 void printRecord( fstream &readFromFile )
116 {

117 // create text fTile
118 ofstream outPrintFile( "print.txt"”,

Inra print. txt. Trudc
tién, in header cua bang.

os::out );

119

120 // exit program if ofstream canngt create file

121 ifT ( 'outPrintFile ) {

122 cerr << "File could not be¢ created." << endl;

123 exit( 1 );

124

125 } // end if

126

127 outPrintFile << left << setw( 10 ) << "Account™ << setw( 16 )
128 << "Last Name' << setw( 11 ) << "First Name"™ << right

129 << setw( 10 ) << "Balance" << endl;

130 004 Tran Minh Chau.
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131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153

// set Tile-position pointer to beginning of record fTile
readFromFile.seekg( 0 );

// read fTirst record from record Ti

ClientData client;

readFromFile.read( reinterpret _cast< char * >(
sizeof( ClientData ) );

// copy all records from record file into text file
whille ( 'readFromFile.eof() ) {

// write single record to text file
iIT ( client.getAccountNumber() = 0 )
outputLine( outPrintFile, client );

// read next record from record file

86

ficld 15.cnn

Dén dau file, doc dir liéu
veé tal khoan, va in ban
ghi néu n6 khong rong.

Luu y outputLine
lay d6i s6 1a d6i tugng
ostream object (16p co
so cia oFstream). N6
c6 thé ghi ra file (nhu
trong truong hop nay)
hoac cout.

readFromFile.read( reinterpret _cast< char * >( &client ),

sizeof( ClientData ) );

} 7/ end while

} 7/ end function printRecord

©2004 Tran Minh ChAu.
FOTECH. VNU.




154 // update balance in record

87

155 void updateRecord( fstream &updateFile )

156 {
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176

// obtain number of accgunt to update figl4_1S.cpp
int accountNumber = getAcsount( "Enter account to update'™ ); (8 of 14)
// move FTile-position pointer\to correct record in file

updateFile.seekg(
( accountNumber - 1 ) * sizeofQ ClientData ) );

bay la fstream (I/0) vi ta phai doc balance c,

// read Tirst record from file . 4 .
cap nhat no, va ghi balance moi.

ClientData client;

updateFile.read( reinterpret_cast< char * >( &client ),
sizeof( ClientData ) );

// update record
it ( client.getAccountNumber() = 0 ) {
outputLine( cout, client );

// request user to specify transaction

cout << '"\nEnter charge (+) or payment (-): ';
double transaction; // charge or payment

cin >> transaction;

«.004 Trin Minh ChAu.
FOTECH. VNU.
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178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200

// update record balance

double oldBalance = client.getBalance();
client.setBalance( oldBalance + transaction );

outputLine( cout, client );

// move Tile-position pointer to correct record In file

updateFile.seekp(

( accountNumber - 1 ) * sizeof( ClientData ) );

// write updated record over old record in fTile

updateFile.write(

reinterpret_cast< const char * >( &client ),

sizeof( ClientData ) );

} // end if

// display error 1t account does not exist

else

cerr << ""Account #" << accountNumber

<< " has no information."

} // end function updateRecord

<< endl;

< |>

figl4 15.cpp
(9 of 14)

©2004 Tran Minh ChAu.
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201 // create and i1nsert record

&9

202 void newRecord( fstream &insertinFile )

203 {
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221

to create figl4 15.cpp
"Enter new account number'™ ); (10 of 14)

// obtain number of acco
int accountNumber = getAccoun

// move Tile-position pointer to corre record in file

insertinFile.seekg(
( accountNumber - 1 ) * sizeof( ClientData )

Pay la fstream vi ta doc
thtr ¢é xem d3 c6 san mot ban
ghi rong hay chua, néu chua,

// read record from file A a S .
ta ghi mot ban ghi mo.

ClientData client;

insertinFile.read( reinterpret_cast< char * >( &client ),
sizeof( ClientData ) );

// create record, 1T record does not previously exist
iT ( client.getAccountNumber() == 0 ) {

char lastName[ 15 ];
char firstName[ 10 ];
double balance;

©2004 Tran Minh ChAu.
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223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245

90

// user enters last name, first name and balance

cout << "Enter lastname, firstname, balance\n? "';

cin >> setw( 15 ) >> lastName; figl4_1S.cpp
cin >> setw( 10 ) >> firstName; (11 of 14)
cin >> balance;

// use values to populate account values
client.setLastName( lastName );
client.setFirstName( firstName );
client.setBalance( balance );
client.setAccountNumber( accountNumber );

// move Tile-position pointer to correct record in file
insertinFile.seekp( ( accountNumber - 1 ) *
sizeof( ClientData ) );

// insert record iIn file

insertinFile.write(
reinterpret_cast< const char * >( &client ),
sizeof( ClientData ) );

} // end if

004 Tran Minh Chau.
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256
257
258
259
260
261
262
263
264
265
266
267
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// display error if account previously exists
else
cerr << "Account #" << accountNumber
<< " already contains information." << endl; figl4 1S.cpp
(12 of 14)

} /7/ end function newRecord

// delete an existing record
void deleteRecord( fstream &deleteFromFile )

// obtain number of account to>delete
int accountNumber = getAccount( *

// move FTile-position pointer to correct
deleteFromFile.seekg(
( accountNumber - 1 ) * sizeof( ClientData ) )

// read record from file
ClientData client;

er account to delete" );

ord in file

la Fstream vi ta doc dé
kiém tra xem account co ton
tai khong. Néu co, ta ghi dix
liéu rong (x6a nd). Néu
khong, khong can xoa.

deleteFromFile.read( reinterpret _cast< char * >( &client ),

sizeof( ClientData ) );

004 Tran Minh Chau.
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269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290

// delete record, i1f record exists 1In file
it ( client.getAccountNumber() = 0 ) {
ClientData blankClient;

// move Tile-position pointer to correct record in file
deleteFromFile._.seekp( ( accountNumber - 1 ) *
sizeof( ClientData ) );

// replace existing record with blank record
deleteFromFile._write(
reinterpret _cast< const char * >( &blankClient ),
sizeof( ClientData ) );

cout << ""Account #" << accountNumber << " deleted.\n";
} // end if
// display error 1T record does not exist

else
cerr << "Account #" << accountNumber << " is empty.\n';

} // end deleteRecord

figl4 15.cpp
(13 of 14)
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291 // display single record 93

292 void outputLine( ostream &output, const ClientData &record )
293 {

294 output << left << setw( ) << record.getAccountNumber() figl4 15.cpp
295 << setw( 16 ) << recwrd.getLastName() .data() (14 of 14)
296 << setw( 11 ) << record\getFirstName() .data()

297 << setw( 10 ) << setprecision( 2 ) << right << fixed

298 << showpoint << record.getBalance() << endl;

299

300 } // end function outputLine . T

301 outputLine rat mém déo, va co

thé ghi ra ostream object bat ky

302 // obtain account-number value from user ;
(chdng han 1 file hodc cout).

303 int getAccount( const char * const prompt )

304 {

305 int accountNumber;

306

307 // obtain account-number value

308 do {

309 cout << prompt << " (1 - 100): "';
310 cin >> accountNumber;

311

312 } while ( accountNumber < 1 |] accountNumber > 100 );
313

314 return accountNumber;

315

004 Tran Minh Chau.
316 } // end function getAccount TECH. VNU.



