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LOIMG PAU

Hoc phan nay nham cung cap cho sinh Vlen cac k¥ nang g& rdi, sura 16i trén
Visual C™, b6 sung thém mot sb kién thirc vé chudi, con tro va cung cAp mot sd
luong tu:ong d6i 16n cac bai tap nham giup sinh vién hoc tét hoc phan “Nhap mon
1ap trinh”.

Noi dung gém 6 muc:

Muc 1: Huéng dan viét va chay chuong trinh (CT) bang VC* 6.0.
Muc 2: Huéng dan stta mot s6 16i / canh bao thudong gip.

Muc 3: K¥ thuat chay Debug dé g& réi CT.

Muc 4: Mdt ky thuat kiém ching ty dong CT trén cac bo dit liéu dugc sinh
ngau nhién.

Muc 5: Con tro.
Muc 6: Tim hiéu mot s6 ham xtr Iy chudi trong thu vién string.h.

Bai tap.
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Muc 1: Hwéng din viét va chay chwong trinh (CT) bang VC™ 6.0
Pé thuc hanh “Nhap mén lap trinh” trén Visual C™" 6.0, sinh vién can thuc hién cac
budec:
1) Chay Visual Studio C™" 6.0.
2) Mo du 4&n Win32 Console Application.
3) Viét chuong trinh (CT).
4) Chay va kiém tra tinh dting cta CT:
a. Néu CT c6 13i ct phép, quay lai (3) dé sira 161 cu phap.
b. Néq CT cho ra két qua khong dung (biéu dién dit liéu va thuat toan) mong
muon, quay lai (3).
c. Néu CT cho ra két qua ding, tiép tuc chay thir CT trén cac b dir liéu khéc
(Gng voi nhi€u truong hop khac nhau cua bai toan).

1.1: Chay Visual C"™ 6.0

[ Accesseries r
[ adebe >
(5 LAC VIET mtdz 0z C
[ =) Microsaft Arkispywere C
| 2
L3
*
*

ﬂ:] e OFfice Document
@ Open Offica Document

(=} Microsoft Develapar Netwark,
[ Microsoft Ysual Studo JKET 2003

£.0 = Microsoft visual Studo 6.0 Tools ¥

o Micrasoft Viswal C++ 6.0

E.
[ symantee

Bl Victkey 2000 —
Micrasaft Ward Location: CilFragram Files|Micrascft Viswal
= PoTexd StudichCommonMSD ey 3SiBin

Ig!stan: “ :g: E ﬁa @ I &) Z-----T rm-Mgm—nrh...] OB Microsoft Yisusl C++ ] @I—umgdmthu:huh | _gl] S04 AM

1.2: Mé du an Win32 Console Application: File \ New \ Projects \ Win32 Console
Application \ A simple application:

+. Microsoft Wisual C++ =[®] =]

|Ela Edit Miewe Ingert Propect Buld Tooks SWindow Help

Hd‘;pm... Chrl+0 —
IF e I | 2 || A NE
Jpen Workspaca...
g arkenane
=l s W pe s T e
H s CErt5
Seve
G Sove sl
PErE ety
& Print (e kA
Recent Fies ]

Facent Wogkspaoas  k
Exit
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ed g
File= @ | wiorkzpaces I Other Documents I
trard | 'win32 Static Library Project name:
¢ | Cluster Hesource Tupe W I

i) Custom Appiwizard .
Locatian:

o |

% Create new workspace

; B d £ Add b current workspace
@ MFC Apphafizard [dil) ’ [T Dependency af:
B bAFC Appiizard [exe] Chon thu I LI
o Mew Database Wizard muc dat
i Utility Project du an
Ew?n32 Application Y, Flatiorms:
j'w'ln32 Conzole ApplicMion gz
| %] "in32 Dynamic-Link Library I "
4 | i
I I ]S I Cancel I
2l
Filez  Projects | Wiorkzpaces | Other Documents I
A ATL COM Appwizard % | 'Win32 Static Library Project name:
¢ | Cluzter Resource Type \Wizard CTrink1
g% Cuztom Appiafizard ; )
‘& Database Froject BLVIO’CA4. L':'Eat":'ﬁ'
b, Doy tudia Adddn \izard bat tén |D:ACTrinh1 o
2N Extended Stored Proc Wizard du an

{* Create new workspace
€ Addto cument workspace
I Dependencyiof:

SN Mew Database Wizard B I j
4 Uty Project

A|wWin32 Application
Application !
m "Win32 Dynamic-Link. Library [w['adin32

L4 | 2+

Platforms:

Q. I Cancel
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Win32 Console Application - Step 1 of 1 el | New Project Information x|

'in32 Conzole Application will create a new skeleton project with the following
specifications:

‘wihat kind of Conzole Application do pou
want to create?

+ Simple Win3Z Console application
" An empty project.
1 Main: CTrinh1.cpp

Precompiled Header: Stdafx.h and Stdafs cpp

A "Hello, World!" application.
= An application that suppaorts MFC.

Project Directany:
D:ACTrink1

< Back | et | Finizh dl Cancel |

*. CTrinh1 - Microsoft Yisual C++

Cancel

File Edit Wiew Insert Project Buld Tools Mindow Help

QEHE =R 22 MER GafwieTheCONSTANTSFor Filel -]
(Glabak) jl (& glabal members) jl[Nu members - Create New Class...]
2] X

[

l CTrnh1 classe

Eile Edit Wjew Insert Project Buld Toals Wwinc
= =t ER? B e M .. N L.

ﬁ | = b | o 2 | R I Kich d6i chudt trai I
(Globalz] =] i glnbw

e
=-E# CTrinhl £Ees
o i

*.. CTrinh1 - Microsoft Yisual C++

JJ Fil= Edit View Insert Project Build Tools Window

@ Ha | el =2 - |
| (Glabals] =] (20 global members)
 al x|

Kich déi chuot trai I

=-E&8 CTrinh1 classes

=3 Globals _— |

(L. | rnainint arac. char “argv(])
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*., CTrinh1 - Microsoft ¥isual C++ - [CTrinh1.cpp] - |E'|ﬂ
”@ File Edit Wiew Insert Project Buld Tools Window Help _|5|ﬂ
B EH@ | R D R ER | G[WieTheCONSTANTSFor_Filel x| | 4y
(Globals) |18 clobal merbers) [=|f main x| - J & 5 ' M
NE /¢ CTrinhl cpp © Defines the entry point for the console application =
s 1=
E' CTrinh1 classes
123 Glabals #include "stdafz h"
Lo g mainfint aréc, char “al
int main{int argc. char* argv[])
return 0;
H
4 | H .
Ld Elass‘-fiewl FiIeViewl [4] | 5
A
4

Sl b

A[+]\, Build £ Debug s Findin Files1 % Findin Files2 W] 4] |

[Ln11,ColT [REC [COL[OVR [READ

J m ﬁ If,fl .ﬁ “ cnpy Huong da...l @untitled-Paint | @D:l ”wETrinhl - Mic... |@ﬁ 3143 AM

Ready

i start |

1.3: Viét CT:
Xeét CcTr in ra cdu chao “Chao cdc ban dén voi

c™

;” [&l global members) ;” main ll @. - |“@ |j

] =] & CTrinhl cpp : Defines the entry point for the co
e

lasszes
Finclude "=stdafz . h"

Alint arge, char *al Finclude "=stdioc. h"

int maini{int argc. char*® argv[])

printf {("Chao cac ban den woi C++")
getch () return 0
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1.4: Chay va kiém tra tinh ding ciia CT

*.. CTrinh1 - Microsoft ¥isual C++ - [CTrinhl.cpp]

=131

”@ Eile Edit Wiew Insert Project |Build Tools Window Help

=71x]

eTheCONSTANTSFor_Filel | | 2.

JJ% | = O & | s [ | &2 Compile CTHinhl.cpp ChrF7

Build CTrinhl . exe F7
| T

J] [Glabals)

SR ER

e EBiatch Build. ..
=-E8 CTrinh1 classes Clean
Ea Globals_ - Start Debug 3
------- | mainfint aréc, char *a i
Debugger Remote Connection. ..
ar*® argwl[])
Execute CTrinh1, Chrl+FS
ban den woi C++")
Set Active Configuration. .. ;
Configurations. ..
Erafile.. \
Jl | W Microsoft Yisual C++
L EIassViewl FiIeViewl [«] |

D:ACTrinh1\Debugh CTrinh  exe

nes the entry point for the console application —

X

|
A
This file: does nat exist, Do you want b build &7
A ¥ ] Build {Debug  Findin Files1 3 Findin Files2 3] 4] |
Executes the program MD ﬁ
iaStartl J m ﬁ Iﬂi! nj@ |J @copy Huong dan thuc ... | ﬁ
CT nay c6 101 ct phap, do do trong cua s6 thong bao c6 xuat hi¢n 16i:
*.. CTrinh1 - Microsoft ¥isual C++ - [CTrinhl.cpp] - |E'|1|
| File Edit Wiew Inserk Project Buld Tools Window Help - |5l|5|
i | = L& | % 2 | e 2w ||EE||1§| = |Eﬂt|W'rileTheCEINSTANTSFor_FiIe];l | cﬂ|
[Globals) = [0 global members] =[ @ main B HJ@ ] ' sy
- x| A CTrinhl cpp : Define=s the entry point for the cons=ole applicatianf:
s =1
EI- CTrinh1 classes
=8 Globals #include "stdafxz h"
#include "stdioc h"

| mainfint arac, char *al

int main{int argc, char*® argwv[])

printf {("Chao cac ban den woi C++")
getch () return

Thiéu dau ; trude 1énh getch

CTrinhl  cpp

D~ CTrinhl1~CTrinhl cppil
D~ CTrinhl1~CTrinhl cppil
Error executing cl . exe.

R C2146:

1 error C2065:

03 =yntax error
03 ‘getch’

CTrinhl exe — 2 errori(s). 0 warning(s)

4] ] © L
Ba CIassViewl File\.-"iewl [« | / _Pl—
x| Configuration: CTrinhl — Win3Z Debug i =
A|Compiling. . .
Stdaf=. cpp
Compiling. ..

\

|J copy Huong dan thuc ... I @

A+t Build £ Debug % FindinFiles1 & FindinFiles2 #]| 4] |

Hstart ||| 1] @ 259 S

dung dén thu vién chira né (“conio.h”)

mi==i ' before identifier 'getch’
: undeclared [identifier
-y X A , d
Chua khai bao getch vi ta khong sur o

1l
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Quay ve cua s6 soan thao, ta stra lai CT nhu sau:

Hinclude "stdaf=x. .k
Fin " - Tt
include "ocomnio.

imt mainiint argos. char®*® argw[ ]2

+
printf {"Chao cac ban den woi C++" iH
g=tch () returmn O

T

Thyc hién lai Budc 4, CT s€ in ra két qua “Chao cac ban den voi C++” (dung véi két qua mong
muon). An Enter dé tré lai Visual C*.

1.4.1 XET CT GIAI PHUONG TRINH BAC NHAT:

., CTrinh1 - Microsoft ¥isual C++ - [CTrinhi.cpp] ;Iilll
[ File Edit ¥iew Insert Project Bulld Tools Window Help =& x|
=== B - - ||m[E R | BafWiteTheCONSTANTSFor_Filel 7] | cﬂ|
[Globals) =] i global members) ~| & tim_nghiem ~|E - JJ@ [Ehd] ] sy
— al x| ## CTrinhl cpp : Defines the entrv point for the console application. =

— o 1=
o Finclude "stdat=z h"

#include "conio. h”
#include "stdioc. h"

float tim_nghiem {(float a. float b): ## Tinh nghiYm phuong trinh b?c 1
int mainfint argc, char#* argv[])

float a. b:

printfy{ "Nhap wao cac he so cua phuong trinh bYc 1:~n" )
printfi{ "a “~t" ). =canf [ "HE". &a):

printf{ "b “~t" ). =scanf ( "HE". &b):

if (a 1= 0)
printf{ "Ptrinh %f = + %f = 0 co nghiem Xf". a. b. tim_nghiemi{a. b)):
=els=
if (b 1= 0)
printf{ "Phuong trinh %f = + %¥f = 0 wo nghiem", a. b):
=els=
printf{ "Phuong trinh ¥f = + %¥f = 0 co vo =o nghiemn". a. b):
getch (). return 0:
+
float tim_nghiem {(float a. float b} ## Tinh nghiYm phuong trinh b?c 1
{
return (b - a);]

1I DI —
JT i o
:(J|1|r|e T 5 FINdIh FITE A eSO A SUC UEbugamng F [ Y] | id|
Ready [Ln28,Col20 [REC [COL [OVR [READ

EQStart”J :ﬁ ﬁ I'_f;,l .!i@ |J Huong dan thu...l @untitled—Paint ”wETrinhl - Mic... @cS—MicrosoFt | ‘gﬁ 4:20 a0

Bién dich va chay: nhap gia tri cho a 1a 10, 4n Enter

D:4CTrinh1%Debug'CTrinh1 .exe™

Mhap vao cac he so cua phuwong trenh h¥c 1:
a =

nhép gid tricho b 1a 0, 4n Enter.
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o "D CTrinh1 4 Debugi CTrinhl.exe™ -0 x|

Mhap vao cac he so cua phuwong trenh h¥c 1:

a

h = a

Ptrinh 10.8000600 x + B.880088 = @ co nghiem B.000860_

A

két qua CT hién ra la dung, nhung ta khong voi. Thir chay lai CT voia=10vab=>5:

=4 |"D:y CTrinh1% Debug’, CTrinhl.exe™

Nhap vao cac he so cua phuong trenh h%c 1:
a = 18

h = 5
Ptrinh 10.00800A x + 5.00AAAA = A co nghiem B.5008068_

nghiém ctia phuong trinh phai 13 —0.5 (= —5/10), nhung két qua lai 13 0.5. Quay lai CT,
sua lai ham tim nghiém:

printf{ "b = “t" J: scanf ( "Hf", &b):

if {a I= 0)
printf{ "Ptrinh %f = + ¥f = 0 co nghiem %f", &, b, tim_nghiemi{a, b)):
elze
if (b 1= 0}
printf{ "Phuong trinh %f = + %f = 0 wo nghiem", a, b}
el=e

printf{ "Phuong trinh %f ® + ¥f = 0 oo wo =0 nghien". a. b);
getch (); return 0;

1 Sai: phai la —b/a
float tim_nghien (float #, float b) #¢ Tinh nghi?m phuong trinh bic 1
{
retur
i

Sau khi stra lai b/a thanh —b/a, ta tiép tuc bién dich va chay thu CT. Nhéap laia =10 va
b=>5:

* CTrinh1%Debug’,CTrinhl.exe

Nhap vao cac he so cua phuwong tromh h¥c 1:
a = i8

h = 5
Ptrinh 10.8608B08 x + 5.080B00 = B co nghiem —-8.500088

ta c6 nghiém ding la —0.5. Nhung rut kinh nghiém lan trudc, ta lai bién dich va chay
CT. Lan nay, tatht véia=0vab=0:

5 CTrinh1%Debugt,CTrinhl.exe

Nhap vao cac he so cua phuong trenh h7c 1:
y =

h = a
Fhuong trinh B.0008008 x + B.800ARA = @ co vo so nghiem_
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Ta nhan duoc két luan “Phuong trinh ¢6 vo sé nghiém”, két luan nay dung. Lai tiép tuc
thir véi bo dirlicua=0vab=>5:

| D:4 CTrinh1 ' Debug’, CTrinhl.exe

Nhap vao cac he so cua phuong trenh h%c 1:
a =

h = 5
FPhuong trinh B.000BBA x + 5.A0AARA = @ vo nghiem_

Ta nhan duogc két luan “Phuong trinh v6 nghiém”, két luan nay dung. Lai tiép tuc thur
voi bo dir licu a= 10 va b =20:

% | Dzh CTrinh1 4 Debug’, CTrinhl.exe

Mhap vao cac he so cua phuwong tromh h7c 1:
a = 1A
h = 28

Ptrinh 10.8000000 x + 20.000080 = A co nghiem -2.0800800

Ta nhan dugc nghiém ding —2. Luc ndy ta tam yén tdm vé tinh ding ciia CT.

1.4.2 TAP TIN THI HANH CUA CT:

Squ {chi, co duoc CT dung, ta vao thu muc Debug trong thu muc luu dy an D:\CTr inhl
de lay tap tin thi hanh co tén CTrinhl

EN D:,CTrinh1',Debug

File Edit  Wiew  Faworibes  Tools  Help

|
J d=Back » = - | @Search |%Folders @History ||:|5' OF % | Ed-
|

Address I_I [ CTrink 1\ Debug

Folders = o Marne ¢ | Sizel Tvpe
[+ Local Disk {C:) = !n_l 181KE  Application
El-= DATA (D) e @CTrinhl 196 KB Incremental Linket
L] o1zz4e Debug % CTrinh1.obj SKE Object File
i (27 capnhat virus CTrinhl.pch 183KE Precompiled Head
El J CTrinh1 CTrinh1 @CTrinhl.pdb 449 KB Program Debug Dy
i 3 Debug Application | stdafx.obi ZKE Object File
Q2 Framework - Using w1 Modifisd: 12{15/2004 4:28 &M &l 60 41KB  WC+ Minimal Ret
L ghast ] ves0. pdb 52 KB  Program Debug Dx
|_] Google Deskrop Data Size: 180 KB
J InskallDokMet s b e

dé sir dung khi mudn gidai phwong trinh béc 1. Ching han:

rinh1Debug’CTrinhl.exe

Mhap vao cac he so cua phuwong tromh h7c 1:
a = 259 3654
h = 1235.7894656

Ptrinh 259.365387 x + 1235.789429 = B co nghiem —-4.764666

Muc 2: HUONG DAN SUA MOT SO LOI / CANH BAO
THUONG GAP:
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Nguyén tic sta 101 (16i / canh bao — error / warning (c6 thé bo qua ma khong can stra,

tuy nhién mot sé warning néu khong duoc stra s& lam cho chuong trinh (CT) chay
khong dang)):

Kich doi chudt vao thong bao 18i dé nhay dén vi tri co 15i trong chwong trinh
(CT).

Poc dong chira con tré hodc dong trén (dudi) dé sira 16i.

Néu khong tim thay 13i thi phai do 15i tir ddu CT dén dong chira con trd (cé thé
1a do 16i & phan trén cua dong chira con tro chir khong phai & dong chira con tro
(hodc dong trén no)).

Céc 16i ngit nghia (CT van thyuc thi nhung két qua sai) trinh bién dich C*" khong phat

hién duoc.

1. (expected: thiéu ‘(‘

2. ) expected: thiéu ‘)’

3., expected: thiéu ¢’

4. : expected after private: thiéu ‘:* sau private

5. :expected after protected: thiéu ‘:* sau protected

6. :expected after public: thiéu “:* sau public

7. <expected: thiéu ddu <

8. {expected:thiéu ddu {

9. }expected: thiéu dau }

10. Array bounds missing |: thiéu ‘]’ bao diy

11. Array must have at least one element: diy phai c6 it nhat mot phan tir

12. Array size too large: kich c& day qua lon

13.  Body already defined for this function: ndi dung ham nay di duoc viét.

14. Call of nonfunction: tén dugc goi khong dugc khai bao nhu mot ham, do khai
bao ham khong chinh xac hodc viét sai tén ham.

15. Cannot cast from 'typel' to 'type2': khong thé ép tir kiéu ‘typel’ dén kiéu
'type2'

16. Cannot convert 'typel’ to 'type2': khong thé chuyen doi 'typel" thanh 'type2'

17. Cannot modify a const obJect khong thé thay d6i mot d6i tuong hang (const)

18. Cannot overload "main': khong thé dinh nghia chong ham main

19. Cannot use tiny or huge memory model with Windows: khong thé sir dung mo
hinh bg nh¢ tiny hodc huge vo1 Windows

20. Cannot open such file or directory “xxx”: khong thé m¢ file hodc thu muc xxx

21. Cannot open “Debug\..” for writting: khong thé m¢ file Debug\.. dé ghi (hdy
dong CT da chay trude ddy dé co thé chay lai CT)

22. Case outside of switch: ‘case’ bén ngoai switch

23. Case statement missing “:>: ‘case’ thiéu dau <’

24. Character constant must be one or two characters long: h?mg ky tu chi co thé
la mot ky tu (‘a’) hodc hai ky tu (“\n”)

25. Compound statement missing }: thiéu ddu } cho khéi 1énh (cau 1énh phirc).

26. Constant expression required: diy phai dugc khai bao véi kich thude 14 hang sb
(thudng 1a do khai bao hang (#define) khong ding).

27. Constant variable 'variable' must be initialized: bién c6 kiéu const phai dugc

khoi tao (vi ta khong thé gan gia tri cho bién co kiéu const trong qua trinh thi
hanh CT).
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28.

29.
30.

31.
32.
33.
34.
3s.

36.

37.

38.

39.
40.

41.

42.
43.
44.
45.
46.
47.
48.
49.
50.
51.

52.

53.
54.
5S.
56.
57.
58.
59.

60.

Could not find a match for argument(s): cac d6i s6 khong phu hop (kiém tra lai
khai bao ham va cac dbi sé truyén vao)

Could not find file 'filename': khong thé tim file 'filename'

Declaration does not specify a tag or an identifier: khai bao (kiéu struct hoic
kiéu union) khong chira thanh phan

Declaration is not allowed here: khong cho phép khai bao & day

Declaration missing ¢;’: khai bao thiéu dau 7’

Declaration syntax error: khai bao sai 16i cti phap

Declaration terminated incorrectly: két thuc khai bao khong chinh xac

Declaration was expected: khai bao duoc mong mubén & day nhung khong tim
thiy

Default argument value redeclared: gia tri ciia tham s6 mic dinh bén trong ham
bi thay doi

Default argument value redeclared for parameter 'parameter': giad tri cua
tham sb (d6i s6) mic dinh "parameter' bén trong ham bi thay doi

Default expression may not use local variables: mot biéu thirc tham s6 (ddi sd)
mac dinh bén trong ham khong dugc phép str dung tham s6 khac

Default outside of switch: default bén ngoai switch

Default value missing: tham s6 theo sau mot tham sd mic dinh phai co gia tri
mac dinh

Default value missing following parameter "parameter': thi¢u gia tri mic dinh
cho tham s6 'parameter’ (vi n6 theo sau mot tham sé mic dinh nén phai c6 gia
tri mac dinh)

Define directive needs an identifier: khai bao define can c6 mét tén

Delete array size missing |: thiéu ‘]’ khi huy mot diy

Division by zero: chia cho 0

do statement must have while: do phai c6 while

do-while statement missing (: do-while thiéu dau ‘(’

do-while statement missing ): do-while thiéu dau )’

do-while statement missing ;: do-while thiéu dau <’

Duplicate case: mdi case trong switch phai c6 gia tri di kém

Enum syntax error: khai bao kiéu enum sai ct phap

Expression expected: mot biéu thirc dugec mong muén & day nhung ky hiéu hién
thoi khong thé bat dau cho mot biéu thirc

Expression of scalar type expected: mong mudn biéu thirc c6 kiéu vo hudng.
Céc toan tir !, ++, va — yéu cau mot biéu thic c6 kiéu vé hudng (char, short, int,
long, enum, ﬂoat, double, long double, pointer)

Expression syntax: ct phap biéu thirc

File name too long: tén file qiia dai

For statement missing ‘(: cau 1énh for thiéu *(’

For statement missing ): cau I¢nh for thiéu )

For statement missing ;: cdu 1énh for thiéu )’

'function' cannot return a value: ham khong thé tra vé gia tri (n6 1a ham void)

'function’' must be declared with no parameters: ham phai dugc khai bao véi
khong tham s6

'function' must be declared with one parameter: ham phai dugc khai bao véi
mot tham s

10
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61. 'function' must be declared with two paraameters: ham phai duogc khai bao véi

mot tham sd

62. 'functionl' cannot be distinguished from 'function2': khong thé phan biét
"functionl' véi 'function2'

63. Function 'function' should have a prototype: ham 'function' nén c6 tiéu dé.

64. Function call missing ): thiéu dau )’ khi goi ham.

65. Function should return a value: chua tra vé gid tri cho ham

66. 'identifier' cannot start a parameter declaration: 'identifier' khong thé bat dau
cho khai bao mot tham sd

67. 'identifier' is not a member of struct: 'identifier' khong phai 1 thanh phan cta
struct

68. ‘'identifier' is not a non-static member and can't be initialized here: 'identifier'
khong phai 1a mot bién tinh va khong thé dugc khdi tao & day

69. ‘identifier' is not a parameter: 'identifier' khong phai 1a mot tham s

70. Identifier expected: mong mudbn mot dinh danh

71. 1If statement missing (: cau I¢nh if thiéu (¢

72. If statement missing ): cdu lénh if thiéu ©)°

73. [Illegal character 'character' (0x'value'): héng ky tu sai

74. Illegal structure operation: toan tir trén struct khong dung (chi co thé la: “°, &,
=)

75. Tllegal use of floating point: toan tir trén sd thyc chdm dong khong dung (chi c6
thé 1a: SHL, SHR, AND, OR, XOR, NOT, ?:, *, ...)

76. Improper use of typedef 'identifier': kiém tra khai bao 'identifier' & dong typedef

77. Incorrect number format: dinh dang s6 khong ding

78. Incorrect use of default: sau default khong c6 dau <’

79. Invalid use of dot: sir dung déu .’ khong ding, vi du:

struct foo {
int x;

inty,

i ={0.0};

int main (...)
{

px++;  /*Dung*/

p. y++;  /*Sai: Invalid use of dot */
return 0;

/

80. Lvalue required: thanh phan bén trai ctia 1énh gan phai 1a bién

81. main must have a return type of int: hAm main phai return vé kiéu int

82. Misplaced break: break khong nam trong switch hodc mot vong lip

83. Misplaced continue: continue khong nam trong mét vong lip

84. Misplaced else: else khong co if

85. Missing xxx before yyy: thiéu xxx trudc yyy

86. Missing function header (old-style): sai tiéu dé & phan dinh nghia ham (co thé
thira diu ; sau tiéu dé)

87. Multiple declaration for 'identifier': trung khai b4o cho 'identifier'

88. Need an identifer to declare: cin mot dinh danh cho khai bao

89. No : following the ?: khong c6 : sau ? trong cdu trac tam phan (... 2...: ...)

11
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90. Not an allowed type: khong cho phép kiéu nay (chang han, khong thé tra vé dix

lidu kiéu mang tinh cho ham)

91. Numeric constant too large: hang sO qué lén

92. new line in constant: thiéu diu ”

93. operator [] missing |: toan tur [] thiéu |

94. sizeof may not be applied to a function: toan tir sizeof khong thé ap dung cho
ham

95. Size of 'identifier' is unknown or zero: kich thuéc cua 'identifier' khong biét
hoac1a 0

96. Size of the type is unknown or zero: kich thudc cua kiéu khong biét hoic 14 0

97. Statement missing ¢;’: thiéu dau *;’

98. Structure size too large: kich thudc cua struct qua 16n

99. Switch selection expression must be of integral type: biéu thirc chon ctia switch
phai 13 kiéu nguyén

100. unexpected end of file: thiéu }

101. xxx undeclared identifier: thiéu khai bao xxx

Muc 3: KY THUAT CHAY DEBUG PE GO ROI CHUONG
TRINH

3.1 Xét CT xuét ra bang ma ASCII ciia 256 ky tu:

S Cac thu widn
#include "stdafx . h"

#include "conio. h” S Chita getchi() dY ding T =Zem kYt
#include "s=tdio. h" S~ Chita getchi) d? ding CT =em L7t
<« Ham chinh
int maini{int argc. char* argwv[])
i

A Khai bao cac bitn

int k,

printf (" [ MaASCII, KvTul-

for {k = 0; k < 256 l++);
printf (" Hc xXd". k. kl:

getch () return 0;

Khi chay CT, ta c6 két qua sai

harray’,Debug’ array.exe

[ HaASCII. HyTul

bé gd 161 CT, ta an F10 d¢€ chay CT tung budc va quan sat gia tri cua cac bién ¢ ctra s6
bén dudi:

12



Thyc hanh nhdp moén 1ap trinh

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

B1) AnF10
:i_nt"_m- _H;I;‘I{int argc, char¥*® argw[])
1
#w Khai bao cac bitn
int Lo
=3 printf ("
for (k = 0: k <« 256: k++3:
printf " o xd" . k. ki
getch () return 0O:
T
de |
= . p—— e
T Context: Imaln[lnt, char = %]
Mame Yalue
argc 1
argw O0=00300=al
1 —B8589934650
B2) An F10
A Bhal bao i bidn
int o
printft "
for (lk = 0; lk < Z56: k++1);
=5 | printf " Mo o MAd", le. k)
g=tc=h () return 0O
i
|1 |

—::I Context: Imain[int, char = ]

Al
‘ ‘ Hame Yalue

1o 256

Ta thay, gia tri bay gio cia k 1a 256 mic du ta mudn tmg véi mdi k tir 0 dén 255 thuc
hién 1énh
printf (" %c %d", k, k);

Diéu d6, chimg t k lap tir 0 dén 255 ma khong thuc hién gi.

That vay, 4n F10, ta c6 két qua cua CT chi 1a con s6 256 ma khong ¢6 ky tu nao dugc in
ra

varrayhDebug array.exe

[ MaASCII,. KyTul—

Ldi sai cua CT trén’lé do dau *;” & cudi vong lap for: CT thuc hién 2§6 lan 1énh *;” ma
khong lam gi ca. Két thac vong 1ap gia tri cua k 1a 256, CT xuat ra s6 256 (di nhién
khong c6 ky tu nao c6 ma ASCII 1a 256).

Stra: B6 dau “;” ¢ cuoi for ta co két qua chay tirng budc nhu sau

13
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Finclude
#include

"conio. h"
"stdic h"

< Ham chinh

<7 Ch?a getchi]
< Chva getchi

arrayhDebuqg'arra

int mainfint argc, char#*® argwv[])
{
<« Khai bao czac bitn
int k:
printf ("
b for (k = 0: k <« 256; L+4)
printf (" Hc 4", k. ki:
getch () return 0
I
1 I
a EgnmxtlmaMUnLchar*ﬂ
Hame ¥alue
1’4 0
printf returned 5

#include
Fincluds=

~ Ham chinh

"conio. . ht
"=tdioc k"

A Chida o
< Chta o

DarrayhDebugh arra

int mainiint argc. char*® arge
1
< Khai bao cac bitn
int :
printf "
for (lk = 0;: k <« Z56: k4++])
printf " Mo o dAY, k., k3
getch () return 0O
x
Context: Imain[int, char * 7]
Hame Yalue
1o 1

[B] printf returned 5

Ll L=

#include

[SLE Y Iy By ¥

"stdio.h"

<< Ham chinh

L O e N il P VY 9L A LI I T WP P e || MY S PR ¥

rray'Debug’ array.exe
[ MaASCII,. KyTul
7?7 B

. e B 81 B2 w3 +#4 &5 #5
ftnt ARl 13 [ 14 w15 » 16 417 t18 " 19 928
< Khai bao cac k
int ko
printf ("———-
for (k =0; k ¢ 2
= printf (" Hc
getch () T
B
K
x| — —
r Context: Imaln[lnt, char * ¥
Hame Yalue

14
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T LAl L i [EETEEF I AR Y

ekl b o bdd e

idde wd Sabedlh P W WM

#include "=tdioc.h"

\array’,Debug’ array.exe

## Ham chinh 13 A14 %1% p» 16 417 1 18 U 19

- o 6 <27 L28 29 430 v 32
Ent . 53 06 04 7 55 g 56 9 So o ae s g9
bl C 67 D68 E69 F70 G 71 H 72
- P8R Q81 RS2 S$83 T84 U S5 U
] 93 ~ 94 _ 95 96 a 97 b 98 c 99
ORI 166 k 187 1188 n 189 n 118 o
AN 117 v 118 w 119 x 1280 y 121 = 12
28 i 129 & 138 & 131 & 132 a 133
&  getch () 1140 1141 142 R 143 € 144 = 1
3 151" § 152 0 153 U 154 ¢ 155 £ 156
& 163 @ 164 K 165 = 166 2 167 &
o | 174 » 175 %177 %178 | 179

u jg9
[} 199 L' 208 [ 201
209 218 U211 k212 F 213
1201 1222 ®o293 w224 B2
231 © 232 8233 R 234 6 235 o 236
[ 244 J 245 + 246 = 247 o

1 199

176
Il 186 5 187 1 188

1

ﬂ Egnte:-:t:lmain[int, char*® i 1’9'? E 198

Yalue

Mame

An mot phim dé két thuc CT.

3.2. Xét CT doi s6 sang hé 16:

<« Ham chinh
int main(int argc.

char* argw[])

{
int =0, du. b;
printf{ "Hhap =o nguyven can doi =szang he 16:~t"); scanf ("Xd"., &=o);
b = =o;
printf{ "~nkKet gua doi *d =sang he %d (theo thu tu dao nguoc): ". =o. 1l6);
do {
du = b ¥ 1b;
b = b - 1t6:
switch (du) {
cazs [ case 1: case 2 case 3 casze 4: cass §5:
ca=e b casze Y. caze 9: caszes 9
printf({ "Xc", du + '0');
default:
printf{ "X, 'A' + du - 10}
T
} while (b = 0j;
getch (1; return 0
1

Két qua chay CT dbi s6 23 sang hé 16 1a “7>18”

| Dy array', Debugharray.exe

Mhap o0 nguyen can doi sang he 16: 23

i 2n2

N[al}
120 §21 = 2|
*33 v 34 %35

.46 47 B 48 1

<68 =61 >6
173 J74 K75
86 W87 %88 v

d 188 e 181 f
111 p 112 g 11
2 ¢ 123 1 124
%134 ¢ 135 & 1
45 £ 146 & 147
¥ {57 R 158 f
168 r 169

| 188 { 181
191 L4192 L4

= 283 | 204
m 214 Jpe2is L2
25 T 226 T 227
g 237 € 238 0
248 - 249 - 25@

Ket qua doi 23 sang he 16 <theo thu tu dao nguoch)>: Y>18_

Két qua sir dung Calculator (mot ing dung tinh toan cia Windows) 1a 17. Do d6 két

15
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quéa cua CT phai 1a 71 (thuat toan xuét theo thir tr dao nguoc). Nhung & day lai 1a

“7>18”. Ta tht tim 1y do.

An F10, dé chay timg budc CT.

int =0, du. b;
= printf{ "Hhap =0 nguven can doi =ang he 16:~t")}; scanf {"&kd"
b = =o;
printf{ "~nkKet gua doi *d =ang he %¥d {(theo thu tu dao nguoc)
do {
du = array'Debug’,array.exe _IEllil
b B Hhap 5o nguyen can doi sang he 16:
=witc]
caze |
caze |
ju
i R o,
|
ﬂ Context: Imain[int, cha
|||Hame lva
I g
An F10,
[N
du = b X 16:
o | b = b ~ 16
=witch (du) {
cazs 0: cass 1 ca=ss 2. ca=s
cazs b casse 7 ca=s 8 case
printf{ "Xz du + '0'"):;
. [ R I T
|+ |
x| . -
T Context: Imam[lnt, char * ¥]
Mame Yalue
b 23
du 7
An F10,
do {
du = b & 16:
b = h 16:
=witch (dul {
caze 0: caze 1: caze 2. case 3: case 4: casze §:
case b cazse 7 caze 8 case 9:
o | printfi{ "Iz du + '0'");
default:
printfi{ "Xz=". 'A' + du — 10}

jl Conbest: Imain[int, char * ¥

Hame Yalue

du 7

16
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Két qua hién tai trén man hinh:

SarrayhDebugh array.exe

Mhap =o nguyen can doi szang he 16: 23

Ket gqua doi 23 =zang he 16 <theo thu tu dao nguoc>:

An F10,

b = b ~ 1lc:
gyitch {(du) {
caze 0 ca=z=e 1: case 2: case 3. case -
case b: case Y. case 8: case 9:
printf{ "Xz, du + '0'};
default :
(=43 | printf{ "=z, A" 4+ du — 103:

} while (b I!= 0});

CT chay dén cau 1énh printf( "%c", 'A' + du - 10); twong (mg v&i default. Két qua hién
ra man hinh la

caze b case 7. caze 8. case 9:
printf{ "X, du + '0');
default:
printf{ "Xc". 'A' + du - 10}:

} while (b I= 0}:
getch () return 0;

IZ iyt

\arrayhDebug array.exe L

MiMhap so nguyen can deoi sang he 16:

[PYES

66>”

chinh 13 két qua quy doi s6 du 7 sang ky tu tuong tmg & hé 16.
Diém sai cta CT 1a thiéu break dé ngan CT tién xubng default sau khi di roi vao
case 0: case 1: case 2: case 3: case 4. case 5:
case 6: case 7: case 8: case 9:

Sau khi dirng viéc chay ting buée CT bﬁ;mg Debug \ Stop Debugging, ta thém vao
break bi thiéu trudc default, két qua doi so6 23 1a 71

17
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du = b ¥ 15;
b = b~ 16
zwitch (du)

casze 0 ca varray'Debug’ array.exe

N = INhap s0 nguyen can doi sang he 16: 23
printf

defanlt: Ket gua doi 23 sang he 16 (theo thu tu dao nguoc): 71_
printf

h
o> } while (b I=10
getch () retur

}
el |

=] EgnmxtlmaMUnLchaf*ﬂ

o4

Mame Yalue

du 1

3.3 Xét CT ddi so tir hé 10 sang hé b dung ham:

int maini{int argc. char#*® argv[]]

{
int =o, b;
printf ("~n Nhap =0 wva he can doi: ");
=cant ("Hdxd",. &=o. &b):
doi_=o {(=o. b);
getch () return 0
h
woid Euat_ky _=o (int du)
1
switch {(du) {
caze [0: caze 1: case 2 cazse 3: case 4. cass L
caze b: caze Y. case 3 cazs 9
printf{ "%c", du + '0'34]
default:
printf{ "¥=", 'A' + du — 10); breal:
I
h
woid doi_=o {(int =o. int he)
1
printf({ "Ket qua doi {dao nguoc) ¥d =ang he xd: ". =o. he):
do {
int du = =o ¥ he:
=0 = =0 7 he:
Huat_ky =oldul:
} while {(=o = 0);
T

Két qua chay CT ddi s6 23 sang hé 16 1a

.doiso’,Debug*, doiso.exe

Mhap =o va he can doi: 23
[

Ket gua doi <{dao nguoc? 23 sang he 16: 7>18

18
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Két qua cua CT phai 1a 71 (thuat toan xuét theo thir tw dao ngugc). Ta thir tim 1y do.

. Dit diém debug vao ham doi_so bang cach 4n F9 & bén trong ham nay.

woid doi_=o (int =o. int he)
{
& | printfi{ "Ket qua doi {(daoc nguoc) ¥d sang he #d: ". =o. he):
do {
int du = =0 ¥ he:
=0 = =0 he:
muat_kv_=oldu):
¥ while {(=o |= 0}:
T

An F5 @ chay CT. CT sé& dimng & bén trong ham doi_so.

printf({ "H=" Aaa 1A% - e
1 c oisohDebug' doiso.exe
T
M} -3 I doi:z 23
woid doi_=o (int =o, ap =0 wa he can dol
i
L =+ printf{ "Ket gua doi
do {
int du = =o ¥ ]
=0 = =o - ]
=uat_kv_=ofdul;
} while {(=o |= 0}
T

Dung F10, ta diéu khién CT dén:

woid doi_=o (int =o. int he)
& printf{ "Ket qua doi {(dao nguoc) %d =sang he =d: . =o. he):
do {
int du = =o % he:
=0 = =0 he;
=5 Euat kv =sofdud;

1 while (=o 1= 0): doiso',Debug’.doiso.exe

Mhap so va he can doi: 23

Ket gua doi ¢dao nguoc? 23 zang he 16:

e |
=] -
K Contest: Idu:u_su:u[lnt, itit]
Hame Yalue
du 7
rhe——————15&
|SD 1|

S6 du luc nay 1a 7. An F10, ta c6 két qua:

I’
void e svdoiso',Debug' doiso.exe
[ { printf({ "Ket gua doi Mhap so va he can doi: 23
16
do {int du = o 1Het gua doi {dao nguoc?> 23 sang he 16: 7>
=0 = s0 - 1

xuat_lky =o{du):
o Y while (=0 != 0);
b
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Tuong ty 3.2, ta biét rang ham xuat_ky so khong dung. Stop debug (Debug/ Stop

debugging).
. Dit diém debug vao ham doi_so bang cach 4n F9 & bén trong ham xuat_ky_so.
woid H=uat_ky _=o (int du)
{
» switch (du) {
caze [0 caze 1: case 2: case 3: casze 4: case §:
casze b caze Y. case §: case 9:
printf{ "X, du + '0');
default:
printf{ "%Z=", 'A' + du - 10); breal:
1
1
woid doi_=o (int =o, int he)
1
» printf({ "Ket gqua doi (dao nguoc) ¥d =ang he Xd: ", =o. he):
do {
int du = =0 % he:
=0 = =o he:
Z=uat_ky =oidu);
} while (=o 1= 0);
1

An F5, va an F10 cho dén khi CT chay vao trong diém debug ¢ ham xuat_ky so

woid ¥uat_ky _=o (int du)

{
L =+ switch (du) {
caze 0 caze 1: case 2: caze 3: caze 4: case 5:
caze b caze 7. case 9: caszes 9:
printf{ "Xz", du + '0'});

default:
printf{ "Xz"., 'A' 4+ du - 10); breal:
b
1
woid doi_=o (int =o, int he)
» printf{ "Ket gua doi {(dao nguoc) %d =ang he Xd: ", =o. he):
do {
int du = =o X he:
=0 = =0 he;
¥uat_ky_=oldu);
} while {(=a |= 0);
b
An F10 cho dén khi
woid xuat_ky _=o {(int du)

1
& switch (du) 1
caze (0: case 1: case 2. case 3: case 4. cas=es §:
caze b: caze Y. case 9. casze 9:

o printf{ "¥c", du + '0'3);
default:
printfi{ "¥c", 'A' + du - 10); brealk;
B
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Xem gia tri s0 du bang cach

Edit |Yiew Insert Project Debug Tools ‘Window Help

= & % Classiizardl,,  CErlHn - | il ‘ Eitlla}"a
— 1D
] Resaurce Symbols, .. 2] L” o xuat_ky_so
Resource Includss, ..
pr i (B Pl sureen e can doi: ")
doi Yarkspace AlE+0 @ g
get  Output Alt+2 G |E
Debug Windows Wakch Alk+3 =
.d Brafeaa Call Stack. Alk+7
. Memory Alk+6
VL : =
Properties Alk+Enter il 2 Albpd -
caze b: case 7. case ;
: Reqisk Alt+5
printf{ "Zc=". du negisters
default: Disassembly  Alt+3
printf{ "kK=", 'AE ¥ o0 — I0J. Dfealk:;
ta co,
woid Zuat_kyv _=o (1int du)
{
» switch (du) {
caze 0 cazse 1: case 2 casse 3. cazse 4: case L
caze b: caze 7 caze A casme 9
@ princt( "rc'. du [
default:
printf( "ot A e
} H
b
woid doi_=o {(int =o,. 1int h
{
» printf{ "Ket gua doi (dac
do
int du = =0 ¥ he:
=0 = =o he;
anat ky so(dul: A [ ¥ s wstch1 / WatchZ & Wiatchs & Wdatche 7
¥} while (o = 03);
b

Kich d@61 chudt vao 6 Name va dat vao “du”:
woid xuat_lky =o (int du)

{
» switch (du) {
caze 0 case 1: caze 2: case 3: caze 4. case §:
caze b: case 7. caze 8. case 9:
= printf({ "Xz, du 4+ '0');
default:
printf{ "Xc", 'A' + du - 10); breal:

’ watch
woid doi_so {(int =0, |Mame Value

{
» printf{ "Het gua do c
do { i
int du = =0 %
=0 = =0 &

®uat_ly =oldu):
} while (=0 1= 0):

21



Thyc hanh nhdp moén 1ap trinh

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Ta c6 gia tri cua du 1a 7, CT thyc hién cau 1énh “printf( " %c", du +'0");” 1a hop 1y.
Do do6 két qua xuat ra man hinh 1a 7.

Nhung thir an F10 mot 1an nita, ta thiy

1
[ switch (du) {
casze 0: case 1. case 2 case 3: case 4 case §:
case b: case 7. case 8 case 9:
printfi "X¥c', du + '0');
default:
= printf{ "¥=", 'A' + du - 10); breal:

’ watch
vi ham xuat_ky_so thiéu break; sau “printf( "%c", du + '0');” (twong tu 2.2).
Stop debugging, ta thém “break” vao sau “printf( "%c", du +'0');”. B6 cac diém debug
trong CT, bang cach an F9 vao céc diém debug.

void ¥uat_kyv_=o (int du)

switch (du) {
caze 0: case 1: case 2 case 3 cass 4 ca=s 5
cazse b: case 7. case 9 case 9
printfi{ "X, du + '0');

Ereak >
default:
printfi{ "X, 'A' + du - 10); break:
h
b
woid doi_=o {int =o, int he)
printfi{ "Ket qua doi (dao nguoc) ¥d =ang he ¥d: ", =o. he);
do {
int du = =o ¥ he:
=0 = =0 he:
xuat_lky =oidu);
T while (=o I= 0);
b

Chay lai CT, ta c¢6 (két qua dung)

= | D2t doiso’Debug doiso.exe

Mhap so0 va he can doi: 23

16
KEet qua doi <dao nguoc? 23 szang he 16: 71

Muc 4: Mot ki thuit kiém chirg tw dong CT trén cic bd dir
li€u dwgc sinh ngau nhién

Mot van dé quan trong trong 1ap trinh 1a kiém tra tinh diing dan ctia mot giai thuat hay
mot CT. V€ mat 1y thuyét, ta co6 thé ching minh dugc tinh ding cia mdt CT hay mot
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giai thudt, tuy nhién khong phai lic nao cling dé dang, ma phai thyc hién cac bién doi

toan hoc phuc tap. V& mat thuc hanh, ta cin phai thu nghiém CT trén mot ) lugng 16n
cac bd dir li¢u thir. Cac b dit 1iéu thir can phai dugce sinh tu dong mot cach ngau nhién,
vi néu ta nhp tr ban phim thi mat qué nhicu thoi gian.

Trong muc nay, ta s& kiém ching thuat toan sip xép ting dan mot diy cac sd nguyén
trén N (di 16n) bo dir liéu dugce sinh ngau nhién. Hoat dong ctia CT nhu sau:
0. lan thir=0
Tang lan_thir 1én 1
Sinh ngau nhién mot mang cac sé nguyén A.
Séap xép tang dan A.
Kiém tra A c6 duogc sép ting dan khong ?
Néu A khong duoc sip ting dan thi thong bao “thuét toan sap xép tang dan
day khong dung voi A”;
ngugc lai, néu lan_thir = N thi dimg CT (dung k¥ thuét debug néu trong muc
2 dé do 13i va stra lai thudt toan sip xép); nguoc lai quay lai bude 1.

Nk W=

CT nhu sau:

#include ...

#include "stdlib.h" // Chira cac ham: srand, rand
#include "time.h"  // LAy thoi gian hé thong
#define MAX SO PHAN TU 20

#define MAX PHAN TU 99

// Binh nghia kiéu mang va khai bao cac tiéu dé ham

int  main(int argc, char* argv[])

{
int N, hat_giong, lan_thu = 0;
mang A; int nA;

printf (“Xéc dinh mot s6 nguyén khong am 1am hat gidng (0: hat gidng dugc tinh
theo thoi gian cua hé thong) va s6 lan thir nghiém: ”);

scanf (“%d%d”, &hat giong, &N);

if (hat_giong >0) srand(hat giong);

else srand( time(0) );

for(int k=1; k<=N; k++) {

sinh_mang_ngau_nhien (A, nA) ;

sap_xep_tang (A, nA) ;

if (Itang_dan (A, nA))

{
printf (“\n Thut toan sap xép ting khong dung khi ap dung vao diy”);
xuat_mang (A, nA);
break;

}
else  printf (“ %d 7, k);
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getch(); return O;
b
void sap xep tang (mang A, int nA)
{
1122?
}
bool tang dan (mang A, int nA)
{
for (int i=1; i<=nA-1; i++)
if (A[i] > A[i+1])
return false;
return true;
}
void sinh_mang ngau nhien (mang A, int &nA)
{
nA =rand () % MAX SO PHAN TU + 1;
for (int i=1; 1<=nA; i++)
AJi] =rand () % MAX PHAN TU + 1;
}
void xuat mang (mang A, int nA)
{
1122?
}

Muc 5: Con tro

1. Dinh nghia, khai bao, khai tao va st dung con tro

Con tr6 1a mot trong nhirng cong cu manh cua C/C"™", cho phép LTV xir Iy b nhs
may tinh mdt cach truc tiép. Con tré 1a mot bién kiéu nguyen luu gitr dia chi cua (trod
dén) mot bién khac.
Vidu: taco con tro ctro_x tro dén bién x

100 101 102 103 104 105

C phép khai bao bién con tro:
kieu *téenBienConTro,
trong do, ki€u co thé 1a s6 (nguyén, thuc), ky tu, struct, mang, ...

Sau khi khai bao, ta cin gan dia chi cua bién ma con trd trd dén cho bién con tro,
néu chua biét chinh xac dia chi nay thi ta gan tri NULL.

Vi du:
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char *chl, *ch2; // chl, ch2 la hai bién con tré tré dén bién kiéu char.

float *gia_tri, x; // gia_tri la con tré tré dén bién kiéu float.

Con tr6 chi c6 tac dung khi no dang luu trit dia chi cia mot bién trong CT. D¢ lay
dia chi ciia mot bién ta dung toan tir &, do do, cau I¢nh léy dia chi cta bién x cho
vao bién con trod ctro_x c6 dang:

ctro x = &x;
Khi dat ddu * trude bién con trd ta s& co duoc gia tri cua bién ma con tro dang luu
gitr dia chi.

2. Cz‘ip phat va thu hoi vung nho bﬁng con tro

Mot phan bd nhd RAM danh cho CT khi chay duoc chia thanh bén ving:
. Stack: Tuu trir cac bién cuc bd.
. Heap: chira cac bién duoc cip phat dong bang toan tir new.
. Static: chtra cac bién ngoai hodc bién tinh.
. Code: chtra ma CT va cac hang.

Toan tir new cap phat ving nhé cho mét bién dong co dang:
contro = new kiéuBiéenConTroTrobén,
Khi thanh cong, toan tir new tra vé dia chi (cia 6 nhd dau tién) cua ving nhd. Néu
that bai, toan tir new s¢€ tra vé tri NULL.
Vi du:

#include ...
int main (...)
{

int bien cuc bo= 5;

int *p_bien cuc_bo = &bien_cuc_bo;

printf (“\nTrj cta bién cuc bd: %d”, bien_cuc_bo);

printf (“ \nTri cua bién cuc bo truy cip bang con tro: %d”, *p_bien_cuc_bo);

int *pHeap = new int;
if (pHeap == NULL)
printf (“n Het bo nho Heap.”);
else
{ , ‘
printf (“\nDia chi cua ving nhé vira dugc cap phat bang new: %d”, pHeap);
delete pHeap;

b
getch() ; return O ;

}

3. Toan tir ting / gidm trén bién con tro

Khi tdng / gidm bién con tro n don vi tirc 1a tdng / gidm gia tri cia nd voi mot luong
bang kich thudc cua ki€u cua bién ma con tro tré dén nhan véi n.

Vi du:
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int x=10333;
int *ctro x = &x;
ctro x =ctro_x + 2;

printf (“\n%d”, *ctro_x);

// gia trila 10333

ta cO:

100 101 102 103 104 105 106 107 108 109
Z
10333 | 7567 101
Tx ctro/_‘x
Sau khi thuc hién 1énh:
ctro x =ctro_x + 2;
100 101 102 103 104 105 106 107 108 109
Z
10333 | 7567 105
F Ve

Lénh printf (“\n%d”, *ctro _x); s& in ra gia tri la 7567.

ctro_x

4. Mét irng dung con tré dé hoan vi gia tri hai bién

{

#include ...
void hoan vi (int *p, int *q);
int main (...)

int x=5,y=7;
hoanvi (&x, &y);

[

printf (“%d, %d”, X, y); Bonhé CT |
geteh(); 100 102]
} om0 x=5 [Jy=7 Bo nhé clia ham hoan_vi
void hoanvi (int *p, int *q) p=&x||q=&y || tam=*p
{ Bonh6 CT | 100 102 5
int tam;
iﬁm e 100 102] *p=*q *q=tam
*p=7* > *100 = *102 *102=5
P="9q x=17 y=7
*q = tam;
} !
B nhg CT |
100 102]
x=17 y=5
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Muc 6: Tim hiéu mét s6 ham xix Iy chudi trong_ thw_vién

string.h
STT | TEN HAM CHUC NANG Vi DU
char *s = "International”;
5 A 3A N+ X . HD -0 " 1 .
1 int strlen(char s[]); Tra vé d6 dai cua chudi | printf("Do dai %d" strlen(s));

S.

Két qua: Do dai 3

strcpy(char dest[],
char src[]);

Sao chép ndi dung
chuoi sre vao chuoi
dest.

char dest[10];

char *src = "abcdefghi'";
strcpy(dest, src);
printf("%s\n", dest);

Két qua: abedefah

strncpy(char dest([],
char src[], int n);

Chép n ky tu tir chudi
src sang chudi dest.
Néu chiéu dai src <n
thi ham s& dién khoang
trang cho du n ky tu
vao dest.

char dest[4];

char *src = "abcdefghi";
strncpy(dest, src, 3);
printf("%s\n", dest);

Két qua: abe

strcat(char s1[], char

s2[]);

NO1 chudi s2 vao chuoi
sl.

char *sI = “Khoa ”;
char *s2 = "CNTT";
streat(sl, s2);
printf("%s\n", s1);

Két qua: Khoa CNTT

strncat(char s1[],
char s2[], intn)

Noi n ky tu dau tién
cua chuoi s2 vao chuoi
sl.

char *s1 = “Khoa ”;
char *s2 = "CNTT";
strncat(sl, s2, 2);
printf("%s\n", s1);
Két qua: Khoa CN

int stremp(char
s1[], char s2[])

So sanh 2 chudi s1 va s2
theo nguyén tic thir tyr tir
dién. Phan biét chit hoa
va thuong.

char *s1 = “abed”;
char *s2 = "abCD";
if(stremp(si, s2)==0)
printf("Giong nhau");
else if(strcmp(sl, s2) < 0)
printf(“sl <s27);

else

printf(“sl > 52 7);

Két qua: Khac nhau

int strncmp(char
s1[], char s2[], int

n)

Tuong tu nhu stremp(),
nhung chi so sanh n ky
tu dau tién cta hai
chudi.

char *s1 = “abed”;
char *s2 = "abef";
if(strncmp(sl, s2, 2)==0)
printf("Giong nhau");
else

printf(“Khac nhau”);

K&t qua: Giong nhau
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char *sl = “abcd’;
char *s2 = "abCD";
. . Tuong ty nhu stremp(), if(stricmp(sl, s2)==0)
int stricmp(char nhung rintf("Giong nhau");
s1[], char s2[]) khong phan biét hoa Ie) Ise g ’
8 thuong. printf(“Khac nhau”);
Két qua: Giong nhau
char *sl = “aBcd’”;
Tuong tu nhu char *s2 = "Abef";
int strnicmp(char stricmp(), if(strnicmp(si, s2, 2)==0)
s1[],char s2[], int nhung chi so sanh n ky | printf("Giong nhau");
n); tu dau else
9 tién cua hai chudi. printf(“Khac nhau”);
Két qua: Giong nhau
char s[15];
Tim lan xut hién dau | char *ptr, ¢ = 'm’;
tién cua strepy(s, "Vi du tim ky tu");
char *strchr(char k}'/qtu’ f trong chuoi s. ptr = strchr(s, c);
s[], char c); Tra ve: X o , zf(pt.r) " o Im
* NULL: néu khong c6. | printf("%c tai %d", c, ptr-
10 « Pia chi c: néu tim s);
thay. else
printf("Khong tim thay");
Két qua: m tai 8
Tim su xuat hién dau char *sl = "International”;
tién ctia chudi s2 trong | char *s2 ="nation”, *ptr;
char *strstr(char chudi s1. Tra vé: ptr = strstr(sl, s2);
11 s1[], char s2[]); « NULL: néu khong co. | printf("Chuoi con: %s\n",
« Nguoc lai: Dia chi bét | ptr);
dau chudi s2 trong s1. | Két qua: Chuoi con:
national
BAI TAP

1.

2. Cho biét két qua (15, két qua in ra man hinh, tac dong, ...) ciia ting dong 1énh trong céc

Tim 16i ctia doan CT sau:
{
int *plnt;
*pInt=9;
int so=9, *pSo = &so;

doan CT sau:
a) intn =1, *pi = &n,
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printf (“ %d, %d, %d”, n, *(&n), *pi);

b) intm, x = 1, *pi;
pi = &x; m = *pi;
printf (“ %d”, m);
intyl =x+1,y2=*d&x)+ 1, y3="*pi +1;
printf((““ %d, %d, %d”, y1, y2, y3) ;

c) intx =23, *px = &x; px = 3;

d) intn =22 *p = &n,
printf((* %d ™, p);

e) intn=22 *p=4&n, *q=p;,
delete q; printf((* %d >, *p),

f) int *p;

p = 5, printf (* %d ”, *p);

g) intn=22; doublex = 3.1416;
int *p = &n, double *q = &x;
printf((“ %d ”, g —p);

h) int *p = NULL,

p =5 pringf (* %d ", * p);

i) int *p = new int;

p = 5; printf((*“ %d , %d”, * p, &(*p));

j) int *p = new int; *p = 72; printf(* %d ”,*p);
int *q = new int; *q = 84, printf (*“ %d ”, q);
q=p

k) floatx =5, *px = new float,
px = &x;

) floatx =5, *px = &x;
printf (““ %f, %f, %f, %f, %d”, x, *px, *(&(*px)), *(&(*(&(*px))), &(*px));

m) char s[] = “ABCDEFGH”;
char *p = &s[3]; printf (* %c”, *p),
t+pr o printf((* %c”, *p);

p =35 printf (%", *n);

p—=06; printf((* %c”, *p);

—p; printf((* %c”, *p);
3. Cho dinh nghia kiéu

struct ngay {

int thu,
chat thang[10];
int nam,

Fh
Hay cho biét két qua (151, két qua in ra man hinh, tic dong, ...) cia tung dong lénh
trong cac doan CT:

a) ngayx = {2, “77, 1969},
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ngay *p = &x;
printf (“ %d ”, (*p).nam),
printf (“ %d 7, p Pnam);
printf (“ %d ”, *p),
b) ngayx = {2, “7”, 1969}, *pl, ds[4];
pl = &ds[0];
for (int i=0; i<=4, i++)
pl[i].nam = 1960 + i,
for (int i=0; i<=4; i++)
printf (“ %d ”, pl[i];
for (int i=0; i<=4, i++)
*(pl+i).nam = 1950 + i;
for (int i=0; i<=4, i++)
printf (“ %d ”, *(pl+i));
for (int i=0; i<=4, i++)
(p1+i) Pnam = 1940 + i;
for (int i=0; i<=4, i++)
printf (“ %d 7, (pl+i) Pnam);
pl = &ds[2];
pl +=2; cout << *pl;
--pl; printf (“%d ", (*pl).nam);
++pl;  printf (“ %d ”, pl Pnam);

Viét cic CT sau (va néu dwoc hiy dp dung ky thudt kiém chirng tw dpng)

4. Vg cac tam giac sau:

AAAA A A AAAA
A A A A AA A A
AA A A A A A A
A AAAAAAA AAAA AAAA

5. Mot sb hoan thién 1a mot s6 c6 tong cac ude s6 cua nd (khong ké no) bang
chinh n6. Hay li€t k€ cac s6 hoan thi¢n nho hon 5000.
Vidu: s6 6 la so6 hoan thién vi tong cac woc so la 1+2+3=6.

6. Inra diy s6 Fibonaci
fi=fo=1;
fo=fo1+ fa2 ) (l’l>1)
7. Nhép vao gio, phut, gidy. Kiém tra xem gid, phut, gidy d6 c6 hop 1& hay khong, néu
hop 1€ cho biét gio sau va trude do 1 gidy 1a bao nhiéu.
Vidu: Nhdp 01:59:59
Gio sau do 1 giay 02:00:00
Gio truoc do 1 gidy 01:59:58
8. Inra bang ciru chwong tir 2 dén 9.
9. Nhap s6 nguyén duong n (0 <= n< 1000) va in ra cach doc cta n.
Vi du: Nhap n = 105. In ra man hinh: Mot tram le nam.
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10. Tinh tién thué may dich vu Internet va in ra man hinh ket qua voi dir liéu nhap vao

la gio bglt dau thué (GBD), gio két thiic thué (GKT), sb may thu¢ (SoMay).
- Bicu kién cho dit liéu nhap: 6<=GBD<GKT<=21. Gi0 la s6 nguyén.
- Don gia: 2500d cho mdi gid may trude 17:30 va 3000d cho mdi gior may sau
17:30.

11.Nhap sé nguyén dwong n gdm 5 chit s, kiém tra xem céc chit s6 n c6 phai la sé ddi
xtng hay khong.
Vi du: Poi xirng: 13531
Khéng doi xirng: 13921

12. Nhép s6 nguyén duong n gdbm k chir s6 (0 < k< 5):

dém xem n ¢6 bao nhiéu chit s6 chin va bao nhiéu chir s6 1¢.
dém xem n c6 bao nhiéu chit s6 1a s6 nguyén td.

tinh tong cac udc s duong cua n.

tim udc s 16 16n nhit cua n.

kiém tra xem cac chir s ctia n c6 toan 1¢ hay toan chin khong.
sap xép cac chit sd cua n theo thu ty ting dan.

tim vi tri xuét hién cua chit sb ¢ gia tri X trong n.

kiém tra xem cac chir sb ctia n c6 duoc sap thir ty khong.

tinh gi tri trung binh céc chit s6 chén trong n.

~E@ e ae o

13. Nhép 2 sd a, b sao cho: s6 lon nhét trong 2 sﬁ phai 1a mot s6 dwong va chia hét cho
7. Néu nhép sai phai yéu cau nhap lai cho dén khi dung.

14.1n ra man hinh tat ca cac ngay (dudi dang ngay/thang) clia nam hién tai, in ra man
hinh thoi gian trong ngay (dudi dang gio:phut:gidy).

15. Sap xép mang:
theo thtr ty ting dan cta cac phan tir 13 sb nguyén té.
cac phan tir 1¢ ting dan.
céc phan tir chin giam dan.
cac phan tir chin nam bén trai theo thir tu ting dan con cac phan tir 1é bén phai
theo thtr ty giam dan.
e. cac phan tir am giam dan tir trai sang phai, phan tir dwong ting dan tir phai sang
trai.
16. Xoa:
a. phan tur tai vi tri l¢ trong mang.
b. phan tir ¢ gia tri 16n nhét trong mang,
c. XOA tit ca cac phan tir ¢ gia tri nhé hon X.
d. X0 phan tir c6 gia tri gan X nhét.

o o

17.Chén phan tir ¢ gia tri X vio:
a. vi tri ddu tién ctia mang.
b. phia sau phan tur ¢ gia tri lon nhat trong mang.
c. trudc phan tlr c6 gid tri 1a s6 nguyén t6 dau tién trong mang.
d. phia sau tit ca cac phan tir ¢6 gi tri chin trong méang.
18. Tach 1 mang cac s6 nguyén thanh 2 mang a va b, sao cho méang a chira toan sd 1é va
méng b chira toan sb chin.
Vi du: Mang ban dau: 1382759010
Manga: 13759
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Mang b: 82 10
19.Cho 2 mang sb nguyén a va b kich thuge lan luot 1a n va m. Viét chuong trinh nbi 2
maéng trén thanh mang ¢ theo nguyén tic chin & diu mang va 1é & cudi mang.
Vidu: Manga: 32759
Mang b: 18104126
Mdngc: 6124108237591

20.Nhép vao mang A gdm n phan tir, trong qué trinh nhap kiém tra cac phan tir nhap
vao khong dugc trung, néu trung thong bao va yéu cau nhap lai.

21. Tinh tong cta timg diy con giam trong mang.

22.Chi ra s6 hang 16n thtr k ctia méang.
Vidu: Manga: 6 3 1 10 11 18
k=2
Két qua: 11

23.Liétké cacbo 4 sda, b, c,d trong mang cac ) nguyén (co it nhat 4 phd‘n tw va doi
mot khac nhau) sao choa+b=c+d.

24. Tinh trung binh cong cta cac tong cac ddy ting dan c6 trong mang cac sd nguyén.
Vidu:123423456456=>TB=15.

25. Tinh tong tat ca cac phan tir xung quanh trén mang cac sé nguyén. (Phan tir xung
quanh la hai phﬁn tor bén canh cong lai bé“mg chinhné (Vidu: 132 - 1,2 1a hai
phan tir xung quanh ciia 3).

Vidu: 1325396 tong 17

26.Nhép vao hai s6 16n a, b nguyén ( a, b ¢6 tir 20 chit s6 trd 1én). Tinh tong, hiéu, tich,
thuong cta hai so trén.

27.Tinh tong cac phan tir 1a s6 Amstrong (s6 Amstrong 13 s6 c6 dic diém nhu sau: s6
co k ky s0, tong ctia cac luy thira bac k cua cac ky so6 bang chinh s6 do.
Vidu: 153 1a s6 c6 cdc ky s6 I’+5+3°= 153 la mét s6 Amstrong).

28.Tim va xoa tat ca cac phan tur trung voi x trong mang mot chiéu cac sb nguyén, néu
khong ton tai phan tir x trong mang thi tra vé -1.

29. Tim s6 1¢ nho nhat 1én hon moi s6 chin co trong mang, gia tri chin nho nhat nho
hon moi gia tri 1€ trong mang cac s6 nguyén.

30. Tim méng con ting dan c6 tong 16n nhat trong mang mot chiéu.

31.Tach 1 mang cac s6 nguyén thanh 2 mang a va b, sao cho két qua thu duoc la:
« Mang a chira toan s 1¢ tang dan.
* Mang b chira toan s6 chdn giam dan.
(Khong dung sdp xép)
Hudng dan: Tim vi tri chén thich hop khi trich phan tir tir mang ban dau.
Vi du: Mang ban dau: 9382751010
Manga: 13579
Mang b: 10 8 2

32.1In ra tam giac Pascal.
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33. Sinh ngéu nhién mang cac s6 nguyén gom 10.000 phan tur, moi phan tr cO gia tri tir
0 dén 32.000 va xdy dung ham thong ké sb 1an xuét hién cac phan tir trong mang,
sau d6 cho biét phan tir nao xut hién nhiéu lan nhat.

Vidu: Mang: 56 114454
5 xudt hién 2 lan
6 xudt hién 1 lan
11 xudt hién 1 lan
4 xudt hi¢gn 3 lin

34.Cho mang A c6 n phan tir. Nhip vao sd nguyén k ( k> 0), dich phai xoay vong mang
Ak lan.
Vidu: Mang A: 572319
Nhap k=2
Dich phai xoay vong mang A: 195723

35. Viét chuong trinh tim kiém tén trong chudi ho tén. Néu c6 thi xuit ra 13 tén nay da
nhép dung, nguogc lai thong bao 1a da nhép sai.

36.Viét chuong ddo vi tri cua tir dau va tir cuoi.
Vidu: nhdp “bo an co” xuat ra “co an bo”

37.Nhap mot chudi bat ky, sau d6 hoi ngudi ding can tach bit dau tir dau trong
chudi tro vé sau.
Vi du: Nhap chuéi S1: “truong Dai hoc Pa Lat — Khoa Toan - Tin”. Nguwoi
nhdp muén tach bdt dau tir chit “Khoa” thi sé xudt ra chudi “Khoa Todn - Tin”.

38. Kiém tra xem trong chudi c6 ky tu s6 hay khong néu co tach ra thanh mot mang sd
riéng.
39.Dao nguoc thir ty cic tir co trong chudi
Vidu: Nhap Truong CD CNTT TpHCM
Xuat ra man hinh la: TpHCM CNTT CD Truong

40. Nhap mot ma tran:

a. inra nhiing phan tr co ky sO tan cling 1a 5.

b. inracac phan tur nam trén 2 duong chéo.

c. inra cac phan tir nim phia trén / dudi dudng chéo phu ctia ma tran vudng cac sd
nguyén.

d. inracac phan tir nam phia trén / dudi dudng chéo chinh ctia ma tran vudng céac
50 nguyén.

e. tinh tong cac phan tir trén ciing mot dong, cting mot c¢dt, cic phan tir chan, sb
nguyén t6, nam trén duong cheo chinh ciia ma tran vudng.

f. tinh tong cac gié tri 16n nhat trén mdi dong, cot.

g. tinh gid tri trung binh cua cac phan tr nho nhit trén mdi cot.

41.Khéi tao ma tran A chtra cac s6 thuc ngau nhién c6 kich thudc mx n va sap xép A:

a. theo thu tu ting dan tir trén xudng dudi va tir trai qua phai.
b. theo thur ty gidm dan tur trén xudng dudi va tir trai sang phai.
c. cac dong theo thtr tu tdng dan, cac cdt theo thu ty gidm dan.

42.Nhap mot ma tran A:
a. Hoan vi 2 dong / cdt cua A.
b. Bo dongivacdtjcua A.

33



Thyc hanh nhdp moén 1ap trinh

Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com
c. Gia st A la ma tran vuodng co6 kich thude n x n. Tach A thanh 4 ma tran con Al

12 A0 A22
A", A~ A", sao cho:

ALl AlR
A =
AZL A22
d. phat sinh ma tran B 1a ma tran 1t ngugc ctia ma trén A.
Vi du:

1 2 3 4 4 3 2 1
5 s} 7 & == & 7 5] 5
9 10 11 12 12 11 10 9
13 14 15 16 16 15 14 13

e. phat sinh ma tran B sao cho cac phan tir cia B 14 trung binh cdng cac phan tir
trong hinh vuong 3x3 tam tai (i, j).

Vi du:
1 3 2 1 4 7
5] 3 == s] 4 7
2 5 K K K K

43.Nhap mot ma tran A, in ra tat ca cac duong chéo phu / chinh.
Vi du: cac dwong chéo phu

—
o 3
% 7 4 305 7
§ % & 2 == 2 4 & 4
4 7 5 37 2
> 3 16 15
6

44.Cho mot mang cac phan s (PHANSO) gém n phan tir (n<<50). Hay viét chuong
trinh nhap va xuat danh sach cac phan sd sau d6 tim phan sb c6 gi tri 16n nhat, tong
va tich cac phéan sd, nghich déo gia tri cdc phan sd trong mang va sap xép danh sach
cac phan s theo thir tu giam dan.

45. T4 chirc dit liéu quan 1i danh muyc cac bo phim VIDEO, cac thong tin lién quan dén
bd phim nay nhu sau:

- Tén phim (twa phim).

- Thé loai (3 loai : hinh su, tinh cam, hai).
- Tén dao dién.

- Tén dién vién nam chinh.

- Tén dién vién nir chinh.

- Nam san xudt.

- Hang san xudt

Viét chuong trinh thyc hién nhiing cong viéc sau:

« Nhap vao bd phim méi cling véi cac thong tin lién quan dén bo phim
nay.
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* Nhap mot thé loai. In ra danh sach cac b phim thudc thé loai nay.

« Nhap mot tén nam dién vién. In ra cac bo phim c6 dién vién nay déng.
* Nhép tén dao dién. In ra danh sach cac b phim do dao dién nay dan
dung.

46. Mot cira hang can quan 1y cac mat hang, thong tin mot mat hang bao gdom:

- Md hang.

- Tén mat hang.

- §6 lwong.

- Don gia.

- §6 lwong ton.

- Thoi gian bao hanh (tinh theo don vi thang).

Viét chuong trinh thyc hién nhiing cong viéc sau:

* Hay nhap vao mdt danh sach cac mat hang.
« Tim mit hang c6 s lugng ton nhidu nhat.
« Tim mit hang c6 s luong ton it nhat.
« Tim mat hang c6 gia tién cao nhét.
* In ra nhitng mat hang c6 thoi gian bao hanh 16n hon 12 thang.
« Sap xép cac mat hang theo thu tu ting dan cua sb luong ton.
47.Viét chuong trinh quan 1y vé tau, thong tin mot vé tau nhu sau :
- Ngady gio' khéi hanh, ngay gio dén.
- Ga di, ga dén.
- Loai tau, loai ché ngoi ( ngoi, nam, cing, mém).
- S6 toa, s6 ghé.

Viét chuong trinh thuc hién nhing cong viéc sau:
* nhap vao danh sach céac vé tau.
« In danh sach cac vé tau c6 ga dén 1a Hué.
« In danh sach cac vé tau co ga dén 1a Ha Noi va di ngay 8/6/2005.
« Bém xem c6 bao nhiéu khach di tau loai chd ngdi 13 nam cing.

48. Tinh tién dién hang thang cta cac ho gia dinh, théng tin cac khach hang nhu sau:

- Ky thu, tir ngay......dén ngay.

- Tén khach hang, ma khach hang.
- Dia chi.

- Dién nang tiéu thu (Kwh).

Viét chuong trinh thyc hién nhiing cong viéc sau:

* Nhap vao danh sach cac khach hang.
« Xuit danh sach hoa don theo thir tu tang dan cua dién nang tiéu thu.
« Tinh tién dién cua cac khach hang theo quy dinh sau.
- 100 kw ddu tién la 550 &/ kw
- 50 kw tiép theo la 900 d / kw
- 50 kw tiép theo la 1210 &/ kw
- Thué 10 % trén tong sé tién phdi tra
« Tinh tong sé tién thu duoc cua cac khach hang.
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Chwong 1. Mé dau

Chuong nay gi6i thi¢u nhiing phan co ban cua mot chuong trinh C++. Ching ta sir dung
nhiing vi du don gian dé trinh bay c4u trac céc chwong trinh C++ va cach thiic bién dich
chung. Cac khai niém co ban nhu 1a hang, bién, va viéc luu trir ching trong bd nhé ciing
s€ duoc thao luan trong chuong nay. Sau day la mot dac ta so bd vé khai niém lap trinh.

Lap trinh

May tinh sb 13 mot cong cu dé giai quyét hang loat cac bai toan 16n. Mot 10i giai cho mot
bai toan nao d6 dugc goi 1a mdt gidi thuat (algorithm); n6 mo ta mot chudi cac budce can
thuc hién dé giai quyét bai toan. Mot vi du don gian cho mot bai toan va mot giai thuat co
thé 1a:
Bai toan: Sap xép mot danh sach cac s6 theo thir tu ting dan.
Giai thuat:Gia su danh sach da cho 1a /ist/; tao ra mot danh sach réng, list2,
dé luu danh sach da sap xép. Lap di lap lai cong viée, tim s6 nho nhét trong
list]l, x6a no khoti listl, va thém vao ph'?ln tir ké tiép trong danh sach /ist2, cho
dén khi list] 1a rong.

Giai thuat duoc dién gidi bang cac thuat ngit triru tuong mang tinh chat dé hiéu. Ngon
ngir that sy dugc hiéu boi may tinh 12 ngdn ngit may. Chuong trinh dugc dién dat bang
ngodn ngit may duoc goi 13 ¢é thé thwe thi. Mot chuwong trinh dugc viét bang bat ky mot
ngodn ngit ndo khac thi trude hét can dugc dich sang ngdn ngit may dé may tinh c6 thé
hiéu va thyc thi né.

~Ngon ngir may cuc ky kho hiéu ddi v6i lap trinh vién vi thé ho khong thé sir dung
tryc tiép ngdn ngit may dé viét chuong trinh. Mot sy triru tuong khac 1a ngén ngir
assembly. N6 cung cip nhiing tén d& nhé cho cac 1énh va mot ky hiéu d& hiéu hon cho
dir liéu. B dich duogc goi 1a assembler chuyén ngdn ngir assembly sang ngdn ngi may.

Ngay ca nhirng ngdn ngir assembly ciing kho sir dung. Nhitng ngdn ngit cip cao
nhu C++ cung cép cac ky hi¢u thuén tién hon nhiéu cho viéc thi hanh cac giai thuat.
Chuing gitip cho cac 1ap trinh vién khéng phai nghi nhiéu vé cac thuat ngi cip thap, va
gitp ho chi tap trung vao gidi thuat. Trinh bién dich (compiler) s¢ ddm nhiém viéc dich
chuong trinh viét bang ngdn ngit cap cao sang ngdn ngir assembly. M3 assembly duoc
tao ra bdi trinh bién dich sau do6 s€ dugc tap hop lai dé cho ra mot chuong trinh c6 thé
thyc thi.

Chuong 1: McJ dau 1
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1.1. Mot chwong trinh C++ don gian

Danh sach 1.1
#include <iostream.h>

1

[V, SN U O]

Ch giai

Danh sach 1.1 trinh bay chuong trinh C++ dau tién. Chuong trinh nay khi
chay s€ xuat ra thong diép Hello World.

int main (void)

cout <<"Hello Worldn";

5

Hang nay sir dung chi thi tién xr 1y #include dé chén vao ndi dung cia tap
tin header iostreamh trong chuong trinh. iostream.h 1a tap tin header chuan
cua C++ va chtra dung cac dinh nghia cho xuat va nhap.

Hang nay dinh nghia mét ham duoc goi la man. Ham c6 the khong cé
hay c6 nhiéu tham s (parameters); cac tham s6 nay ludn xuat hién sau
tén ham, gitta mot cap dau ngodc. Viéc xuit hién cua tir void ¢ gitra dau
ngoic chi dinh rang ham main khong c6 tham s. Ham c6 thé c6 kiéu tra
vé; kiéu tra vé ludn xuét hién trude tén ham. Kiéu tra vé cho ham main 1a
int (vi du: mot sé nguyén). Tét ca cac chuong trinh C++ phai c6 mot ham
main duy nhit.Viéc thuc thi chuong trinh ludn bat dau tir ham main.

Dau ngodc nhon bat dau than ctia ham main.

Hang nay 1a mot ciu 1énh (statement). Mot 1énh 1a mot sy tinh toan dé
cho ra mdt gia tri. Két thiic mot 1énh thi ludn ludén duoc danh dau br:ing
ddu cham phdy (;). Cau 1énh nay xuét ra chudi "Hello Worldn" dé goi dén
dong xuat cout. Chudi 1a mot day cac ky tu dugc dat trong cap nhay kep.
Ky tu cudi cung trong chudi nay (\n) 1a mot ky tur xuong hang (newline).
Dong la mot dbi tugng dugc dung dé thuc hién cac xuat hodc nhap. cout
1a dong xuét chuén trong C++ (xudt chuin thuong duge hiéu 13 man hinh
may tinh). Ky ty << 1a toan tir xuit, n6 xem dong xuat nhu 1 toan hang
trai va xem biéu thirc nhu 1a toan hang phai, va tao nén gia tri cua biéu
thire duoc goi dén dong xuét. Trong trudng hop nay, két qua la chudi
"Hello Worldn" dugc goi dén dong cout, lam cho né dugc hién thi trén
man hinh may tinh.

Dau ngodc dong két thiic than ham main.

1.2. Bién dich mgt chwong trinh C++

Bang 1.1 trinh bay chuong trinh trong danh sach 1.1 dugc bién dich va chay
trong moi trudng UNIX thong thuong. Phan in dam dugc xem nhu 1a dau vao
(input) cta nguoi ding va phan in thuong dugc xem nhu 1a dap ung cua hé
thong. Dau nhic ¢ hang 1énh UNIX xudt hién nhu 12 ky tu dollar($).

Chuong 1: McJ dau 2
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Bang 1.1

Chu giai

Bang 1.2

B W —

AW~

$ CC hello.cc
$ a.out
Hello World

$

1 Lénh d triéu go1 bd dich AT&T cta C++ trong moi truong UNIX 1a CC.
bo6i so cho 1énh nay (hellocc) 1a tén cua tap tin chira dung chuong trinh.
Theo qui dinh thi tén tap tin c6 phan mé rong 1a .c, .C, hoac 1a .cc. (Phan
md rong nay cod the la khac nhau doi véi nhitng hé diéu hanh khac nhau)

2 Két qua cua sy bién dich 1a mot tap tin co thé thuc thi mic dinh 13 aout,
bé chay chuong trinh, chiing ta st dung a.out nhu 1a Iénh.

3 Pay la két qua dugc cung cip boi chuong trinh.

Dau nhic trg vé hé théng chi dinh ring chuong trinh da hoan tat sy thuc

thi cua no.

Lénh cc chép nhan cac ph'?ln tuy chon. Mbi tuy chon xuét hién nhu name,
trong d6 name la tén cua tuy chon (thuong la mét ky tu don). Mot vai tuy
chon yéu cau c6 doi s6. Vi du tuy chon xuat (-0) cho phép chi dinh 18 tip tin
c6 thé duoc cung cap boi trinh bién dich thay vi 1a aout. Bang 1.2 minh hoa
viéc su dung tuy chon ndy bang cach chi dinh ro hello nhu 1a tén cua tap tin c6
thé thuec thi.

$ CC hello.cc -0 hello
$ hello

Hello World

$

Mic du 1énh thue su co thé khac phu thude vao trinh bién dich, mot thu
tuc bién dich tuong tu co thé duoc dung dudi moi truong MS-DOS. Trinh
bién dich C++ dua trén Windows dang tdng mdt moi trudong than thién voi
ngudi ding ma viée bién dich rat don gian bang cach chon 1énh tir menu. Qui
dinh tén duéi MS-DOS va Windows 13 tén cua tap tin nguén C++ phai c6
phan mo rong 13 .cpp.

1.3. Viéc bién dich C++ dién ra nhw thé nao

Bién dich mot chuong trinh C++ lién quan dén mot sé budce (hau hét cac bude
1a trong sudt v&i nguoi ding):

« Dau tién, b tién xir Iy C++ xem qua mi trong chuong trinh va thuc hién
cac chi thi dugc chi dinh bdi cac chi thi tién xt 1y (vi du, #include). Két
qua 1a mot md chwong trinh da sira d6i ma khong con chira bat ky mot chi
thi tién xtr Iy ndo ca.

Chuong 1: McJ dau 3
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Sau do, trinh bién dich C++ dich cdc ma cua chuong trinh. Trinh bién
dich c6 thé 1a mét trinh bién dich C++ that su phat ra ma assembly hay
méi may, hodc chi 1a trinh chuyén d6i dich ma sang C. O truong hop thi
hai, md C sau khi dugc dich ra s€ tao thanh ma assembly hay ma may
thong qua trinh bién dich C. Trong ci hai truong hop, dau ra co thé
khong hoan chinh vi chuong trinh tham khao t61 cac thu tuc trong thu
vién con chua dugc dinh nghia nhu mot phﬁn cua chuong trinh. Vi du
Danh sach 1.1 tham chiéu t6i toan tir << ma thuc su dugc dinh nghia
trong mot thu vién 1O riéng biét.

Cubi cung, trinh lién két hoan tit ma ddi twong bang cach lién két n6 voéi
mi d6i twong cua bat ky cac module thu vién ma chuong trinh di tham
khao t6i. Két qua cudi cting 1a mot tap tin thyc thi.

Hinh 1.1 minh hoa céc budc trén cho ca hai trinh chuyén d6i C++ va trinh
bién dich C++. Thuc t€ thi tat ca cac budc trén dugc triu goi bdi mdt Iénh
don (nhu la CC) va ngudi dung tham chi s€ khong thay cac tap tin dugc phat

ra ngay lap tuec.

Hinh 1.1  Viéc bién dich C++

1.4. Bién

Bién la mot tén tugng trung cho mdt ving nhd ma dir li¢u c6 thé duoc luu trit
trén do hay la dugc su dung lai. Cac bien dugc st dung dé€ gilr cac gia tri dir
liéu vi thé ma ching c6 thé dugc dung trong nhi€u tinh todn khéc nhau trong

C++ C
P Cr Code ¢
rogram o
g TRANSLATOR COMPILER
C++ C++ Object
Program NATIVE Code
V COMPILER
Execut-
LINKER able

mot chuong trinh. Tét ca cac bién c6 hai thudc tinh quan trong:

Kiéu duoc thiét lap khi céc bién duoc dinh ngth (vi du nhu: jnteger,
real, character). Mgt khi da dugc dinh nghia, kiéu cua mot bien C++
khong thé dugc chuyén doi.

Chuong 1: McJ dau 4
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o Gia tri co thé dugc chuyén ddi bang cach gan mot gia tri mai cho bién.
Loai gié tri cua bién c6 thé nhan phu thudc vao ki€u cua no6. Vi dy, mdt
bin sO nguyén chi c6 thé gilr cac gia tri nguyén (chang han, 2, 100, -12).

Danh séch 1.2 minh hoa stir dung mot vai bién don gian.

Danh sach 1.2

1

(G NS O]

—_——
— OOV IDN

Chu giai

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

int workDays;
float workHours, payRate, weeklyPay;

workDays = 5;

workHours=7.5;

payRate =38.55;

weeklyPay =workDays * workHours * payRate;
cout <<"Weekly Pay ="<< weeklyPay<<"n;

4  Hang nay dinh nghia mot bién int (kiéu sé nguyén) tén 1a workDays, bién
nay dai dién cho s6 ngay lam viéc trong tuan. Theo nhu luét chung, trude
tién mdt bién dugc dinh nghia bang cach chi dinh ki€u cua no, theo sau
do 1a tén bién va cuoi cung l1a dugc ket thuc boi dau cham phay.

5 Hang nay dinh nghia ba blen float (kiéu s thuc) 1an lugt thay cho s6 gio
lam viéc trong ngay, sd tién phai tra hang gio, va s tién phai tra hang
tuan. Nhu chung ta thdy ¢ hang nay, nhiéu bién cua cing kiéu c6 thé dinh
nghia mot luot qua viéc dung dau phay dé ngan cach chung.

6 Hang nay 1a mot cau lénh gan. N6 gan gia tri 5 cho bién workDays. Vi thé,
sau khi cau 1énh nay duoc thyc thi, workDays bi€u thi gia tri 5.

Hang nay gan gia tri 7.5 toi bién workHours.

Hang nay gan gia tri 38.55 téi bién payRate.

Hang nay tinh toan sb tién phai tra hang tuin tr cac bién workDays,
workHours, va payRate (* 1a toan tir nhan). Gia tri két qua dugc luu vao
bién weeklyPay.

10-12  Cac hang nay xuét ba muc tudn tu 1a: chudi "Weekly Pay =", gia tri
cua bién weeklyPay, va mot ky tu xudng dong.

Khi chay, chuong trinh s& cho két qua nhu sau:

Weekly Pay = 1445.625

Khi mot bién duogc dinh nghia, gia tri cua n6é khéng dwoc dinh nghia
cho dén khi n6 duge gan cho mot gia tri that su. Vi du, weeklyPay c6 mot gia
tri khong duoc dinh nghia cho dén khi hang 9 duoc thuc thi. Viéc gan gia tri
cho mot bién ¢ 1an dau tién duoc goi 1a khéi tao. Viéc chic chan rang mot

Chuong 1:
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bién duoc khai tao trudc khi noé dwoc sir dung trong bat ky cong viée tinh
todn nao la rat quan trong.

Mot bién c6 thé duge dinh nghia va khoi tao cung lac. biéu nay duogc
xem nhu 1a mot thoi quen lap trinh t6t bai vi n6 gianh trudc kha ning sir dung
bién trude khi né duoc khoi tao. Danh sach 1.3 1a mot phién ban sua lai ctia
danh sach 1.2 ma c6 st dung k¥ thuat nay. Trong moi muc dich khéc nhau thi
hai chuong trinh 1a tuong tuong.

Danh sach 1.3

1

~N NN Wi

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

int workDays = 5;

float workHours=7.5;

float payRate=38.55;

float weeklyPay =workDays * workHours * payRate;

cout <<"Weekly Pay =",
cout <<weeklyPay;
cout <<'\n';

1.5. Xuat/nhap don gian

Céach chung nhit ma mot chuong trinh giao tiép véi thé giéi bén ngoai 1a
thong qua cac thao tac xuat nhap hudng ky tu don gian. C++ cung cép hai
toan tir hitu dung cho muc dich nay 13 >> cho nhap va << cho xuit. Chung ta
da théy vi du cia viéc su dung toan tu xuét << rdi. Danh sach 1.4 s& minh
hoa thém cho viéc st dung toan tir nhap >>.

Danh sach 1.4

1 | #include <iostream.h>
2 | intmain (void)
3
4 int workDays = 5;
5 float workHours=7.5;
6 float payRate, weeklyPay;
7 cout <<"What is the hourly pay rate? ";
8 cin >> payRate;
9 weeklyPay = workDays * workHours * payRate;
10 cout <<"Weekly Pay =";
11 cout <<weeklyPay;
12 cout <<\
131}
Chuong 1: McJ dau 6
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Ch giai

7 Hang nay xuit ra 10i nhic nhd What is the hourly pay rate? dé tim dit liéu
nhép cla nguoi dung.

8  Hang nay doc gia tri nhap dugc go boi nguoi dung va sao chep gia tri nay
t61 bién payRate. Toan tir nhap >> 14y mot dong nhdp nhu 14 toan hang trai
(cin 1a dong nhap chuin ciia C++ ma tuong ung voi dir liéu duoc nhap
vao tir ban phim) va mot bién (ma dit li€u nhap dugc sao chép to1) nhu la
toan hang phai.

9-13  Phén con lai ciia chuong trinh 1a nhu trudc.

Khi chay, chuong trinh s& xuit ra man hinh nhu sau (dit liéu nhap cta ngudi
dung dugc in ddm):

What is the hourly pay rate? 33.55
Weekly Pay = 1258.125

Ca hai << va >> tra vé toan hang trai nhu 1a két qua cta chung, cho phép
nhiéu thao tic nhap hay nhiéu thao tac xuat dugc két hop trong mot cau 1énh.
Dleu nay dugc minh hoa trong danh sach 1.5 v6i truong hop cho phép nhép
ca s6 gio 1am viéc mdi ngay va sb tién phai tra mdi gio.

Danh sach 1.5

1

(G NS O]

S O o ~N

Chu giai

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

int workDays = 5;
float workHours, payRate, weeklyPay;

cout << "What are the work hours and the hourly pay rate? ";
cin >>workHours >> payRate;

weeklyPay =workDays * workHours * payRate;
cout <<"Weekly Pay =" << weeklyPay <<"n;

7 Hang nay doc hai gia tri nhap dugc nhap vao tr nguoi dung va chép
tuong ng chung téi hai bién workHours va payRate. Hai gia tri can duoc
tach biét bdi mot khong gian trong (chang han, mét hay 1a nhiéu khoan
trang hay la cac ky tu tab). Cau I¢nh nay tuong duong voi:

(cin>>workHours) >> payRate;
Vi két qua ctia >> 1a toan hang trai, (cin>> workHours) dinh gia cho cin ma
sau d6 duoc st dung nhu 1a toan hang trai cho toan tir >> ke ti€p.

Chuong 1:
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9 Hang nay la két qua ctia viéc két hop tir hang 10 dén hang 12 trong danh

sach 1.4. N6 xuidt "Weekly Pay = ", theo sau d6 1a gia tri cua bién
weeklyPay, va cudi cung 1a mét ky tu xuong dong. Cau 1énh nay twong
duong voi:

((cout <<"Weekly Pay =") <<weeklyPay) <<"n;

Vi két qua ciia << 1 toan hang trai, (cout << "Weekly Pay =") dinh gia cho
cout ma sau d6 duge sir dung nhu 13 toan hang trai cua toan tir << ké tiép.

Khi chay, chuong trinh s& hién thi nhu sau:

‘What are the work hours and the hourly pay rate? 7.5 33.55
Weekly Pay=1258.125

1.6. Chu thich

Cht thich thuong 12 mdt doan van ban. N6 dugc dung dé gidi thich mot vai
khia canh cta chuong trinh. Trinh bién dich bo qua hoan toan céc chu thich
trong chwong trinh. Tuy nhién cac chu thich nay 13 c6 y nghia va d6i khi 1a rat
quan trong 601 v0i nguoi doc (ngudi xem cac md chuong trinh c6 sin) va
ngudi phat trién phan mém. C++ cung cép hai loai chu thich:

« Nhimng gi sau / (cho dén khi két thuc hang ma n6 xuat hién) dugc xem
nhu 1a mot chu thich.

 Nhimg gi dong ngoic trong cip dau /* va * duoc xem nhu 13 mot cha
thich.

Danh sach 1.6 minh hoa viéc st dung ca hai hinh thirc nay.

Danh sach 1.6

1

#include <iostream.h>

/* Chuong trinh nay tinh toan tong so tien phai tra hang tuan cho mot cong nhan dua tren tong so gio
lam viec va so tien phai tra moi gio. */
int main (void)

nt workDays =5; // so ngay lam viec trong tuan

float workHours=7.5; // so gio lam viec trong ngay

float payRate=233.50; // so tien phai tra moi gio

float weeklyPay; // tong so tien phai tra moi tuan

weeklyPay =workDays * workHours * payRate;
cout <<"Weekly Pay =" << weeklyPay <<"n;

Céc chu thich nén dugc su dung O‘:é tang cuong (khong phai gay tré ngai)
viéc doc mot chuong trinh. Mot vai di€ém sau nén dugc cha y:

Chuong 1:
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e Chu thich nén dé doc va d& hiéu hon su giai thich thong qua ma chuong
trinh. Tha la khong c6 chu thich nao con hon ¢6 mot chu thich phuc tap
dé gy 1am 14n mot cach khong can thiét.

e St dung qua nhiéu chi thich c6 thé dan dén kho doc. Mot chuong trinh
chtra qua nhiéu chd thich 1am ban kho c6 thé thidy ma thi khong thé nao
duoc xem nhu 1a mdt chuong trinh dé doc va dé hiéu.

e Viéc sir dung cac tén mod ta co ¥ nghia cho céc bién va cac thuc thé khac
trong chwong trinh, va nhimg chd thut vao ciia ma co thé lam giam di
viéc str dung chu thich mot cach dang ké, va ciing giup cho 1ap trinh vién
dé doc va kiém soat chuong trinh.

1.7. Bo nh¢

Hinh 1.2

May tinh st dung bd nhé truy xuit ngau nhién (RAM) dé luu trit ma chuong
trinh thyce thi va dit liéu ma chuong trinh thuc hién. B nhé nay co thé duoc
xem nhu 1a mot chudi tuan tu cac bit nhi phan (0 hoic 1). Thong thudng, bd
nh¢ dugce chia thanh nhitng nhém 8 bit lién tiép (goi 1a byte). Cac byte duoc
dinh vi lién tuc. Vi thé mdi byte c6 thé dugc chi dinh duy nhét boi dia chi
(xem Hinh 1.2).

Cac bit va cac byte trong bo nhé
Byte Address

1211 1212 1213 1214 1215 1216 1217
| Byte Byte Byte | Byte I\ Byte Byte Byte | ... Memory

1]11]0]1]0]0]0]1

!

Bit

Trinh bién dich C++ phat ra mi c6 thé thuc thi ma sip xép cac thuc thé
dir liéu t6i1 cac vi tri bd nhd. Vi dy, dinh nghia bién

int salary = 65000;

lam cho trinh bién dich cap phat mot vai byte cho bién salary. S6 byte can
dugc cAp phat va phuong thirc duoc st dung cho viéc biéu dién nhi phan cta
s6 nguyén phu thudc vao sy thi hanh cu thé cua C++. Trinh bién dich sur
dung dia chi ctia byte ddu tién ctia bién salary duoc cap phat dé tham khao t6i
n6. Viéc gan trén 1am cho gia tri 65000 dwoc luu trir nhu 1a mot s6 nguyén
bu hai trong hai byte duoc cip phat (xem Hinh 1.3).

Hinh 1.3 Biéu dién ciia mdt s6 nguyén trong bd nhé.

Chuong 1: McJ dau 9
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1211 1212 1213 1214 1215 1216 1217
.. | Byte | Byte | Byte [10110011]10110011] Byte | Byte | .. BO nhg
| salary |

mot s6 nguyén 2 byte & dia chi 1214

Trong khi viéc biéu dién nhi phan chinh xac ctia mot hang muc dir li€u 1a
it khi duoc cac lap trinh vién quan tam téi thi viéc td churc chung ctia bd nhd
va su dung cac dia chi dé tham khao téi céac hang muc dir li¢u la rat quan
trong.

1.8. SO nguyén

Bién sb nguyén c thé duoc dinh nghia 1a kiéu short, int, hay long. Chi khac
nhau 1a s6 int s dung nhiéu hon hoic it nhat bang sO byte nhu la mot so short,
va mot sb long st dung nhiéu hon hodc it nhat cung sO byte voi mot sb int. Vi
duy, trén may tinh c4 nhan thi mot s6 short str dung 2 byte, mot sb int cling 2
byte, va mot s6 long1a 4 byte.

short age=20;
int salary 65000;
long  price =4500000;

Mic dinh, mot bién sd nguyén dugc gia su la co dau (chang han, c6 mot
su biéu dién ddu dé ma né co thé biéu dién céc gia tri duong cling nhu 1a cac
gia tri am). Tuy nhién, mot s6 nguyén c6 thé dugc dinh nghia 14 khong c6 du
bang cach sir dung tir khoa unsigned trong dinh nghia ctia né. Tir khéa signed
cling dugc cho phép nhung hoi du thira.

unsigned short  age=20;
unsigned int salary = 65000;
unsigned long  price =4500000;

S6 nguyén (vi dy, 1984) luon ludn duoc gia sir 1a kiéu int, trir khi c6 mot
hau t6 L hodc 1 thi né dugc hiéu 1a kiéu long. Mot s0 nguyén ciing c6 thé dugc
dac ta st dung hau t6 1a U hoac u., vi du:

19841 19841 1984U  1984u  1984LU 1984ul

1.9. So6 thue

Bién s6 thwe c6 thé dugc dinh nghia 13 kiéu float hay double. Kiéu double sir
dung nhiéu byte hon va vi thé cho mién 16n hon va chinh xac hon dé biéu
dién cac sb thuc. Vi du, trén cac may tinh cd nhan mot s6 float sir dung 4 byte
va mot s6 double str dung 8 byte.

Chuong 1: McJ dau 10
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float interestRate=0.06;
double  pi=3.141592654;

S6 thue (vi du, 0.06) ludn ludn dugc gia st 1a kiéu double, trir phi c6 mdt hau
td F hay fthi né dugc hiéu 1a kiéu float, hodc mot hau t6 L hay 1 thi n6 dugc
hiéu 1a kiéu long double. Kiéu long double st dung nhiéu byte hon kiéu double
cho d6 chinh xac tot hon (vi duy, 10 byte trén cac may PC). Vi du:

0.06F 0.06£3.141592654L 3.1415926541

Céc s thuc cﬁng7c() thé dq(jc biéu dién theo cach ky hiéu hoéa khoa hoc.
Vi dy, 0.002164 c6 thé dugce viet theo cach ky hi¢u hoa khoa hoc nhu sau:

2.164E-3 or 2.164e-3

Ky tu E (hay e) thay cho s6 mii (exponent). Cach ky hiéu hoa khoa hoc dugc
thong dich nhu sau:

2.164E3=2.164 x 103=0.002164

1.10.Ky tu

Bién ky tw duoc dinh nghia 13 kiéu char. Mot bién ky tu chiém mot byte don
dé luu giit ma cho ky tu. Ma nay 1a mot gia tri s6 va phu thudc hé thong ma
ky tr dang duoc dung (nghia 13 phu thudc méy). Hé thdng chung nhat 1a
ASCII (American Standard Code for Information Interchange). Vi dy, ky tu 4
c6 ma ASCII 1a 65, va ky tu a c6 ma ASCII 1a 97.

char ch='A';

Giéng nhu sb nguyén, bién ky tu co thé duoc chi dinh 1a c6 dau hoac
khong dau. Mic dinh (trong hau hét cic hé théng) char nghia la signed char.
Tuy nhién, trén vai hé thng thi n6 c6 nghia 1 unsigned char. Bién ky tu c6 dau
c6 thé giir gia tri so trong mlen gid tri tir -128 t6i 127. Bién ky tu khong dau
c6 thé gitr gia tri 5O trong mlen gia tri tir 0 t& 255. Két qua 13, ca hai thuong
dugc dung dé biéu dlen cac sd nguyén nho trong chuong trinh (va c6 thé duoc
danh dau cac gia tri s6 nhu 1a s6 nguyén):

signed char offset=-88;
unsigned char  row =2, column =26

Ky tw duoc viét bﬁng cach dong déuvk}'/ tu gitra cap nhay don (vi du, 'A’).
Cac ky tu ma khong thé in ra dugc biéu dién bang viéc st dung cic ma
escape. Vi du:

"n' // xudng hang méi
\r' // phim xuong dong

Chuong 1: McJ dau 11
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"\t // phim tab ngang
V' // phim tab doc
"b' // phim lui

Céc ddu nhay don, nhay d6i va ky tu gach chéo nguogc ciing c¢6 thé sir dung ky
hi¢u escape:

"\ // trich dr?m don (')
" // trich dan d61 (")
"\ /I dau vach chéo nguoc (\)

Ky tu cling c6 thé dugc chi dinh rd sir dung gid tri ma s6 cta chiung. Ma
escape tong quat \ooo (nghia 1a, 3 ky tu so co s0 8 theo sau mdt dau gach chéo
nguoc) dugce su dung cho muc dich nay. Vi du (gia st ASCII):

\12'  //hang md&i (ma thap phan = 10)
\11' //tab ngang (ma thap phan =9)
101" //'A' (ma thap phan = 65)

"0'  //rbng (ma thap phan = 0)

1.11.Chudi

Hinh 1.4

Chudi 1a mot day lién tiép cac ky tu duoc két thiic bang mot ky tu null. Bién
chudi dugc dinh nghia kiéu char* (nghia 13, con tro ky tw). Con tré don gian
chi 1a mét vi tri trong bd nhé. (Céac con tro s€ dugc thao ludn trong chuong 5).
Vi thé bién chudi chira dung dia chi cua ky tu dau tién trong chudi. Vi du,
xem xét dinh nghia:

char *str="HELLO";

Hinh 1.4 minh hoa bién chudi va chudi "HELLO" ¢6 thé xuit hién nhu thé nao
trong by nhd.

Chudi va bién chudi trong by nhé
1207 1208 1209 1210 1211 1212 1213 1214 1215 1216 1217 1218
B - B R R N R

str ‘

Chudi dugc viét bang cach dong ngodc cac ky tu cia no bén trong cip
dau nhay kép (vi dy, "HELLO"). Trinh bién dich luén luén thém vao mot ky tu
null t6i mot hing chudi dé danh dau diém két thuc. Céac ky tu chudi co thé
dugc dac ta st dung bat ky ky hi€u nao dung dé dac ta cac ky tu. Vi du:

"Name\tAddress\tTelephone” // c&c tlr phan cach
"ASCII character 65: \101" //'A duge dac ta nhur 101"

Chuong 1: McJ dau 12
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Chudi dai ¢ thé néi rong qua khoi mot hang don, trong truong hop nay
thi moi hang trude phai dugc két thuc bang mot dau vach chéo nguoc. Vi du:

"Example to show \
the use of backslash for\
writing a long string”

Dau \ trong ngit canh nay c6 nghia 13 phan con lai cia chudi duoc tiép tuc
trén hang ke ti€p. Chudi trén tuong duong vdi chudi dugce viét trén hang don
nhu sau:

"Example to show the use of backslash for writing a long string"

Mot 15i 1ap trinh chung thuong xay ra 1a 1ap trinh vién thuong nham lan
mot chudi ky tw don (vi du, "A") voi mot ky tu don (vi du, 'A"). Hai didu nay 1a
khong twong dwong. Chudi ky tu don gém 2 byte (k¥ tu 'A' duoc theo sau 1a
ky tu \0'),trong khi ky tu don gdm chi mot byte duy nhat.

Chudi ngin nhét co thé c6 1a chudi rdng (") chi chta ky ty null.

1.12.T¢én

Ngon ngit 1ap trinh sir dung tén dé tham khéo ti cac thuc thé khac nhau ding
de tao ra chuong trinh. Chung ta cling da thay céac vi du cua mot loai céac tén
(nghia 1a tén bién) nhu thé. Céac loai khac gom: tén ham, tén kicu, va tén
macro.

Str dung tén rat tién loi cho viéc 1ap trinh, né cho phép lap trinh vién to
chtrc dit lidu theo cach thirc ma con nguoi c6 thé hiéu dugc. Tén khong duoc
dua vao ma co thé thuc thi duge tao ra bai trinh bién dich. Vi du, mot bién
temperature cudi cung trd thanh mot vai byte bd nhé ma duge tham khao téi
bdi cac mi co thé thyc thi thong qua dia chi cia n6 (khong thong qua tén cia
no).

C++ ap dat nhimg luat sau dé xay dung cac tén hop 18 (ciing duoc goi 1a
cac dinh danh). M¢t tén chirta mot hay nhiéu ky tu, mdi ky tu co thé 1a mot
chir cai (nghia 1, 'A-'Z' va 'a'-'z"), mot s (nghia 13, '0'-'9"), hodc mot ky tu
gach dudi (' "), ngoai trir ky tu dau tién khong thé 1a mot sb. Cac ky tu viét
hoa va viét thuong 1a khac nhau.Vi du:

salary // dinh danh hop 18
salary?2 // dinh danh hop 18

2salary // dinh danh khéng hop 18 (bét dau véi mot s6)
_salary // dinh danh hop 18

Salary //hop 1€ nhung khac véi salary
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C-++ khong c6 gidi han s ky tu ciia mot dinh danh. Tuy nhién, hiu hét
thi cong lai ap dat sy gidi han nay nhung thuong du 1on dé khong gay ban
tam cho céc lap trinh vién (vi du 255 ky tu).

Mot sb tir duoe giit boi C++ cho mot sé muc dich riéng va khong thé
dugc dung cho cac dinh danh. Nhimg tir nay dugc goi la tir khéa (keyword)
va dugc tong két trong bang 1.3:

Bang 1.3  Cac tir khéa C++.
asm continue float new signed try
auto default for operator sizeof typedef
break delete friend private static union
case do goto protected struct unsigned
catch double if public switch virtual
char else inline register template void
class enum int return this volatile
const extern long short throw while

Bai tap cuoi chuong 1

1.1 Viét chuong trinh cho phép nhap vao mét sé do nhiét do theo dd Fahrenheit

va xudt ra nhiét do tuong duong cua n6 theo dd Celsius, st dung cong thirc
chuyén doi:

°C= %(" F-32)
Bién dich va chay chuong trinh. Viéc thyc hién ciia né gidng nhu thé nay:

Nhiet do theo do Fahrenheit: 41
41 do Fahrenheit=5 do Celsius

1.2 Hang nio trong cac hang sau biéu dién viéc dinh nghia bién 14 khéng hop 162

mt n=-100;
unsigned int i=-100;
signed int=2.9;
longm=2,p=4;

mt 2Kk;
doublex=2 *m;
floaty=y *2;
unsigned double z=0.0;
double d=0.67F;
float f=0.52L;
signed char=-1786;
charc="$'+2;
signcharh="\111%
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char *name = "Peter Pan";
unsigned char *num ="276811";

1.3 Céc dinh danh nao sau day la khong hop 1€?

identifier

seven 11

_unique_

gross-income

gross$income

2by2

default
average weight of a large pizza
variable

object.oriented

1.4 Dinh nghia céc bién d¢ bicu dieén cac muc sau day:

Tudi ctia mot ngudi.

Thu nhap cua mot nhan vién.
S6 tir trong mot tir dién.

Mot ky tu alphabet.

Mot thong diép chiic mirng.

Chuong 1: Md déu
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Chuong 2. Biéu thirc

2.1.

Bang 2.1

Chuong nay gidi thiéu cic toan tir xy dung sin cho viéc soan thio cic bicu
thirc. Mot bicu thirc 1a bat ky su tinh todn nao ma cho ra mot gia tri.

Khi thao luan vé cac biéu thirc, chung ta thudong st dung thuat ngit wée
lwong. Vi duy, chiing ta néi rang mot biéu thirc udc luong mot gia tri nao do.
Thudng thi gia tri sau cung chi 1a 1y do cho viéc wéc luong biéu thic. Tuy
nhién, trong mot vai truong hop, biéu thirc ciing ¢6 thé cho cac két qua phu.
Cac két qua nay 1a su thay ddi lau dai trong trang thai ctia chuong trinh.
Trong truong hop nay, cac biéu thirc C++ thi khac véi cac biéu thire toan hoc.

C++ cung cép céc toan tir cho viéc soan thdo céc biéu thic toan hoc,
quan h¢, luan ly, trén bit, va diéu kién. No cling cung cép cac toan tir cho ra
cac két qua phu hitu dung nhur 13 gan, ting, va giam. Ching ta s& xem xét lan
luot ting loai toan tir. Chung ta cling s€ thdo luan vé céc ludt vu tién ma anh
huong dén thir tw udc lugng cua cac toan tir trong mot biéu thirc co nhidu
toan tur.

Toan tir toan hoc

C++ cung cép 5 toan tir toan hoc co ban. Ching dugc tong két trong Bang
2.1.

Cac toan tir toan hoc.

Toan tir Tén Vidu
+ Cong 12+49 //cho 169
- Tru 398-4 //cho-0.02
* Nhén 2*34 //cho6.8
/ Chia 9/20 //cho4d5
% Lay phan du 13%3 //cho 1

Ngoai trir toan tir 1ay phan du (%) thi tat ca cac toan tir toan hoc ¢o thé
chip nhan _pha tron cac toan hang s6 nguyén va toan hang sO thuec. Thong
thuong, néu ca hai toan hang 13 sb nguyén sau do két qua s& la mot sb
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nguyén. Tuy nhién, mot hodc ca hai toan hang 1a s thuc thi sau d6 két qua s&
la mot so thuc (real hay double).

Khi ca hai toan hang ctia toan tir chia 1 s nguyén thi sau d6 phép chia
duoc thyuc hién nhu 13 mot phép chia sé nguyén va khong phai 1a phép chia
thong thuong ma chung ta sir dung. Phép chia s6 nguyén ludn cho két qua
nguyén (c6 nghia 1a luén duoc lam tron). Vi du:

9/2 // duge 4, khong phéi 12 4.5!
9/2 // duge -5, khong phai la 4!

Cac phép chia s6 nguyén khong xac dinh thuong 1a cac 16i lap trinh
chung. Bé thu dugc mot phép chia so thuc khi cé hai toan hang la s6 nguyén,
ban can ép mot trong hai s0 nguyén vé so thuc:

nt cost=100;
nt volume = 80;
double  unitPrice = cost/ (double) volume; // duge 1.25

_ Toan tur 1y phan du (%) yéu cau cé hai toan hang 13 s6 nguyén. No tra Vé}
phan du con lai cta phep chia. Vi du 13%3 dugc tinh toan bang cach chia s6
nguyén 13 di 3 d€ dugc 4 vaphan du la 1; vi the két qua la 1.

C6 thé c6 truong hop mot két qua ciia mot phép toan toan hoc qua 16n dé
Iuru trit trong mot bién nao dé. Truong hop nay duoc goi 1a tran. Hau qua cia
tran 1a phy thudc vao may vi thé no khong dugc dinh nghia. Vi du:
unsigned char k=10 *92; //tran: 920> 255

Chia mot s cho 0 1a hoan toan khong ding luat. Két qua cua phép chia
nay la mdt 161 run-time goi la 101 division-by-zero thuong lam cho chuong
trinh két thuc.

2.2. Toan tir quan hé

Bang 2.2

C++ cung cip 6 toan tir quan hé dé so sanh cac sb. Cac toan tir nay dugc tong
ket trong Bang 2.2. Céc toan tir quan hé wdc luong veé 1 (thay cho két qua
dang) hoac 0 (thay cho két qua sai).

Cac toan tir quan hé.

Toan tir i Tén Vidu
= So sanh bang 5= //cho 1
1= So sanh khong bing 51=5 // cho 0
< So sanh ho hon 5<55 //chol
<= So sanh ho hon hoic bang 5<=5 //chol
> So sanh 16n hon 5>55 //choO
>= So sanh 16n hon hogc bang | 63>=5 //cho 1
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Chu ¥ ring cac toan tir <= va >= chi duoc hd tro trong hinh thirc hién thi.
Noi riéng ca hai =< va => déu khong hop 1¢ va khong mang y nghia gi ca.

Céc toan hang ctia mot toan tir quan hé phai wéc luong vé mot sd. Cac ky
tu 1a cac toan hang hop 1€ vi chung dugc dai dién boi cac gia tri s0. Vi du (gia
st ma ASCII):

'A'<F // duoe 1 (gibng nhur 14 65 < 70)

Céc toan tir quan h¢ khong nén dugc dung dé so sanh chuoi boi vi dicu
nay s€ dan dén cac dia chi cua chudi dugc so sanh chir khong phai 1a ndi dung
chuoi. Vi du, biéu thic

' II_IELLOYV < HBYE"

lam cho dia chi cua chudi "HELLO" duoc so sanh véi dia chi ctia chudi "BYE".
Vi cac dia chi nay dugc xac dinh bdi trinh bién dich, két qua co6 thé 1a 0 hodc
c6 the 1a 1, cho nén chiing ta c6 thé no6i két qua 1a khong duogce dinh nghia.

C++ cung cép cac thu vién ham (vi du, strcmp) dé thuc hién so sanh
chuoi.

2.3. Toan tir luan ly

Bang 2.3

C++ cung cap ba toan tir luan 1y cho viéc két ndi cac biéu thirc luan Iy. Cac
toan tir nay dugc tong két trong Bang 2.3. Giong nhu cac todn tir quan hé, cac
toan tu luan 1y udc lugng t6i 0 hodc 1.

Céc toan tir luin ly.

Toan tir Tén Vi du
! Phu dinh luén ly 1(6==9) // dugc 0
&& Va luén ly 5<6&&6<6 //dugcO
| Hoac luan ly 5<6]6<5 // dugce 1

Phu dinh ludn l)ﬁr l1a mot toan tur don hang chi phu dinh gi tri luéq 1y todn
hang don ctia nd. Néu toan hang ctia n6 khong 1a 0 thi dugc 0, va néu no6 la
khong thi duoc 1.

Va luan 1y cho két qua 0 néu mot hay ca hai toan hang ctia né wéc luong
to1 0. Nguoc lai, nd cho két qua 1. Hodc ludn 1y cho két qua 0 né€u ca hai toan
hang cia n6 ude lugng td1 0. Nguoc lai, nd cho két qua 1.

Chu y rang & day chiing ta néi cac toan hang 1 0 va khac 0. Noi chung,
bat ky gia tri khong 1a 0 nao c6 thé dugc dung dé dai dién cho dang (true),
trong khi chi c6 gia tri 0 1a dai dién cho sai (false). Tuy nhién, tit ca cic hang
sau day 1a cac biéu thirc luan 1y hop 1é:
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120 // duge 0
10 && 5 // duoc 1
10 5.5 // duge 1

10 && 0 // dugc 0

C++ khong c6 kiéu boolean xdy dung san. Vi 18 d6 ma ta co thé sir dung
ki€u int cho muc dich nay. Vi du:

int sorted=0; // false
mt balanced=1; //true

2.4. Toan tir trén bit

Bang 2.4

C++ cung cap 6 toan tir trén bit dé didu khién cac bit riéng 1é trong mot sd
luong s6 nguyén. Chung dugc tong két trong Bang 2.4.

Cac toan tw trén bit.

Toan tir Tén Vidu
~ Phu dinh bit ~N\011' // dugc "\366'
& Va bit \011' & "\027' // duge \001'
| Hodc bit \OL1'[\O27' // duge \037'
N Hodc exclusive bit \011'~N\027' // dugc \036'
<< Dich trai bit \11'<<2 /] durge \044'
>> Dich phai bit \O11'>>2 // duoe \002'

Céc toan tir trén bit mong doi cac toan hang ctia chiing 1a cac sb nguyén
va xem ching nhu 1a mot chudi cac bit. Phui dinh bit 1a mot toan tir don hang
thuc hién dao cac bit trong toan hang cuia nd. Va bit so sanh cac bit tuong ung
cua céc toan hang cua no6 va cho két qua 1a 1 khi ca hai bit 1a 1, nguoc lai 1a 0.
Hodc bit so sanh céc bit tuong ng ctia cac toan hang ctia né va cho két qua la
0 khi c4 hai bit 1a 0, nguoc lai 1a 1. XOR bit so sanh cac bit twong ing cua
cac toan hang cia no6 va cho két qua 0 khi ca hai bit 1a 1 hodc ca hai bit 1a 0,
nguoc lai la 1.

Ca hai toan tir dich trdi bit va dich phai bit léy mot chudi bit 1am toan
hang trai cua ching va mot s6 nguyén duong » 1am toan hang phai. Toan tir
dich trai cho két qua la mot chudi bit sau khi thuc hién dich # bit trong chudi
bit ctia toan hang trai vé phia trai. Toan tir dich phai cho két qua 1a mot chudi
bit sau khi thyc hién dich » bit trong chudi bit cta toan hang trai vé phia phai.
Céc bit trong sau khi dich duoc dit t6i 0.

Bang 2.5 minh hoa ,chuc:)i‘céc bit cho cac toan hang vi du va két qua trong
Béng 2.4. B¢ tranh lo lang ve bit dau (di€u nay phu thudc vao may) thuong
thi khai bao chuoi bit nhu 1a mdt s6 khong dau:

unsigned charx ="011";
unsigned char y ="027";
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Bang 2.5

Cic bit dwoc tinh toan nhw thé nao.

Vi du Gi tri co s 8 Chubi bit
X 011 0 [0 0o |0 |1 ]0 |0 |1
y 027 0 {0 [0 |1 |0 |1 |1 |1
~X 366 1|1 |11 ]0o |1 ]1]o0
x&y 001 0 [0 |0 |0 [0 O[O |1
x|y 037 0 [0 o |1 [1 |1 |1 |1
Xy 036 0 [0 o |1 [1 1 ]1]o0
x<<2 044 0 [0 |1 |0 |0 |1 |0 O
xX>>2 002 0 [0 0o |0 OO |1 ]O

2.5. Toan tur tang/giam

Bang 2.6

Cac toan tw tang mot (++) va giam mot (--) cung clp cac tién loi tuong mg
cho viéc cong thém 1 vao mot bién s6 hay trir di 1 tir mot bién s6. Céc toan tir
nay duoc tong két trong Bang 2.6. Céc vi du gia sir da dinh nghia bién sau:

mt k=5;

Cac toan tir tang va giam.

Toan tir Tén Vidu
++ Tang mot (tién td) ++k+10 // duoc 16
++ Tang mot (hdu td) k+H+10 // duge 15
_ Giam mot (tién to) —k+10 // duge 14
_ Giam mot (hau td) k—+10 // duge 15

Ca hai toan tir c6 thé dugc st dung theo hinh thirc tién t6 hay hau t6 1a
hoan toan khac nhau. Khi dugc st dung theo hinh thuic tién t6 thi toan tur
duoc 4p dung trude va két qua sau d6 duoc str dung trong biéu thirc. Khi
duogc str dung theo hinh thirc hau td thi biéu thire duge udc luong trude va sau
do6 toédn tur dugc ap dung.

Ca hai toan tir c6 thé dugc 4p dung cho bién nguyén ciing nhu 14 bién
thuc mac du trong thuc t€ thi cac bién thuc hiém khi dugc dung theo hinh
thirc nay.

2.6. Toan twr khéi tao

Toén tir khoi tao duge stir dung dé luu trir mot bién. Toan hang trai nén 1a mot
gia tri trai va toan hang phai co6 theé 1a mdt biéu thuc bat ky. Biéu thuc dugc
udc luong va két qua dugc luu trir trong vi tri dugce chi dinh boi gia tri trai.

Gia tri trai la bat ky thur gi chi dinh 10 vi tri bd nhd luu trit mot gia tri.
Chi mot loai cua gid tri trdi ma ching ta dugc biét cho dén thoi diém nay la
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Bang 2.7

bién. Cac loai khac ctia gia tri trai (dua trén con tré va tham chiéu) sé duoc
thao luan sau.

Toan tir khéi tao ¢6 mot sb bién thé thu duoge béng cach két ndi nod vai
cac toan tur toan hoc va céc toan tir trén bit. Chung duogc tong két trong Bang

2.7. Céc vi du gia sir rang n la mot bién s6 nguyén.

Cac toan tir khdéi tao.

Toan tir Vi du Twong dwong voi

= n=25

+= n+=25 n=n-+25

-= n-—=25 n=n-—25

*= n*=25 n=n*25

/= n/=25 n=n/25

%= n%=25 n=n% 25

&= n &=0xF2F2 n=n & OxF2F2
= n|=0xF2F2 n=n]|0xF2F2
N= n”"=0xF2F2 n=n"0xF2F2
<<= n<<=4 n=n<<4
>>= n>>=4 n=n>>4

Phép toan khéi tao chinh no 1a mot biéu thirc ma gia tri cia né 1a gia tri
duge luu trong toan hang trai cta no. Vi thé mot phép toan khoi tao co thé
duge sir dung nhu la toan hang phai cua mot phép toan khoi tao khac. Bat ky
s6 lugng khai tao nao c6 thé duoc két ndi theo cach nay dé hinh thanh mot
biéu thire. Vi du:

intm,n, p;
m=n=p=100; //nghia la: n=(m= (p=100));
m=(n=p=100)+2; /nghiala: m=m=(p=100))+2;

Viéc nay co thé ung dung tuong tu cho cac hinh thue khéi tao khac. Vi du:

m=100;

m+=n=p=10; //nghiala: m=m+n=p=10);

2.7. Toan tir diéu kién

Toan tir diéu kién yéu cdu 3 toan hang. Hinh thirc chung ctia né la:
toan hang 1 ?toan hang 2 :toan hang 3

Toan hang dau tién dugc wéc luong va duge xem nhu 1a mot diéu kién. Néu
két qua khong 1a 0 thi toan hang 2 dugc udc lugng va gia tri cta n6 1a két qua
sau cung. Nguoc lai, toan hang 3 duoc udc luong va gia tri cia nod 13 két qua
sau cung. Vi du:
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mtm=1,n=2;
ntmin=(m<n?m:n), //minnhén giatri 1

Chu y rang trong cac toan hang thir 2 va toan hang thir 3 ctia toan tir diéu
kién thi chi c6 mot todn hang duoc thuc hién. Piéu nay la quan trong khi mot
hodc ca hai chtra hiéu Ung phu (nghia 1a, viéc udc lugng cia ching lam
chuyén d6i gia tri ctia bién). Vi du, véi m=1 va n=2 thi trong

ntmin=(m<n ? m++: nt+);

m dugc tang lén bdi vi m++ duoc udc lugng nhung n khong ting vi nt++
khong dugc ude lugng.

Boi vi chinh phép toan diéu kién ciing 1 mot biéu thirc nén né co thé
duogc st dung nhu mdt toan hang ctia phép toan diéu ki¢n khéc, co6 nghia la
cac biéu thuc dicu kién cé thé dugc 10ng nhau. Vi du:

ntm=1,n=2,p=3;
mtmin=m<n ?(m<p?m:p)
:(m<p?n:p));

2.8. Toan tir phay

Nhiéu biéu thuc c6 thé dugce két ndi vao cung mot biéu thuc st dung toan tu
phay. Toan tir phiy yéu cau 2 toan hang. Dau tién né wéc lugng toan hang trai
sau do 1a toan hang phai, va tra vé gia tri cta toan hang phai nhu 1a két qua
sau cung. Vi du:

mtm=1, =2, min;

mt mCount= 0, nCount=0;

/...

min = (m <n ? mCount++, m : nCount++, n);

O day khi m nho hon n, mCount++ dugc udc luong va gia tri cia m dugc luu
trong min. Ngugc lai, nCount++ dugc udc lugng va gia tri cua n dugce luu
trong min.

2.9. Toan tir lay kich thwéc

C++ cung cdp toan tir hitu dung, sizeof, dé tinh toan kich thudc cuia bat ky
hang muc dit liéu hay kiéu dit liéu ndo. N6 yéu cau mot toan hang duy nhét co
thé 1a tén kiéu (vi du, int) hay mot biéu thirc (vi du, 100) va tra vé kich thudc
ctia nhitng thyc thé di chi dinh theo byte. Két qua hoan toan phu thudc vao
may. Danh sich 2.1 minh hoa vi¢c st dung toan tur sizeof cho cac kiéu c6 sin
ma ching ta d3 gip cho dén thoi diém nay.
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Danh sach 2.1

1 | #include <iostream.h>

int main (void)

3

4 cout<<'"char size="<<sizeof{char) <<" bytes\n";

5 cout <<"char* size="<<sizeof{char*) <<" bytes\n";
6 cout <<"short size=""<<sizeof{short) <<" bytes\n";
7 cout<<"int size="<<sizeof{int) <<" bytes\n";

8

9

cout<<"long size="<<sizeof{long) <<" bytes\n";
cout <<"float size="<<sizeof(float) <<" bytes\n";
10 cout << "double size =" << sizeof{double) << " bytes\n";
11| cout<<"1.55 size="<<sizeof(1.55)<<"bytes\n";
12 cout <<"1.55L size =" <<sizeof{1.55L) <<" bytes\n";
13 cout <<"HELLO size="<<sizeof("HELLO") << " bytes\n";
14 ]}

Khi chay, chuong trinh sé& cho két qua sau (trén may tinh c4 nhan):

char size=1bytes
char* size =2 bytes
short size=2 bytes
int size=2 bytes
long size =4 bytes
float size =4 bytes

double size = 8 bytes

1.55 size=8bytes

1.55L size=10bytes
HELLO size =6 bytes

2.10.D0 wu tién cua cac toan tir

Thir ty ma cac toan tir dugc udc lugng trong mot biéu thuc 1a rat quan trong
va dugc xac dinh theo cac luat uu ti€n. Cac luat nay chia cac toan tir C++ ra
thanh mot s& muc d6 vu tién (xem Bang 2.8). Céc toan tir & mirc cao hon s&
c6 do wu tién cao hon céc toan tir c6 do uu tién thap hon.

Bang 2.8 Do wu tién cta cac toan ti.
Mirc Toan tir Loai Thuw tw
Cao nhat : Pon hang | Ca hai
0 [] > . Nhij hang | Trai téi phai
= -
A R I R i S’Z(‘)’Of Pon hang | Phai i trai
->* E Nhi hang | Trai téi phai
* / % | Nhi hang | Trai t6i phai
+ - Nhi hang Tréi toi phai
<< >> Nhi hang Tréi toi phai
< <= > | >= Nhj hang | Trai toi phai
= I= Nhj hang | Trai téi phai
& Nhi hang | Trai téi phai
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A Nhj hang | Trai téi phai
| Nhi hang | Tréi t&i phéi

&& Nhj hang | Trai téi phai

I Nhi hang | Tréi t&i phéi

?: Tam hang | Trdi tGi phai

— — o A — —
T T 2 | e | E | S [ nihang | phaitoi
Thap nhat , Nhi hang Tréi t6i phai

Vi du, trong biéu thirc
a=b+c*d

c*d dugc udc lugng trude boi vi todn tir * ¢6 do uu tién cao hon toan tir +va
=. Sau do két qua dugc cong téi b bdi vi toan tir +c6 dd uu tién cao hon toan
tr ==, va sau d6 == dugc uéc lugng. Cac lut uwu tién ¢ thé duoc cho quyén
cao hon thong qua viéc st dung céc dau ngoac. Vi dy, viét lai biéu thirc trén
nhu sau

a=—(b+c)*d

s€ lam cho toan tir + dugc udc lugng trudce toan tr *.

Céc toan tir véi cung muc do wu tién dugc wdc lugng theo thir tu dugc
ude lugng trong cot cudi cung trong Bang 2.8. Vi du, trong biéu thuc

a=b+=c

thtr tu udc lugng 1a tr phai sang trai, vi thé b+=c dugc udc lugng trude va ké
dolaa=b.

2.11.Chuyén ki¢u don gian

Mot gi tri thudc vé nhiing kiéu xay dung sdn ma chung ta biét dén thoi diém
nay déu c6 thé dugc chuyén veé bat ky mot ki€u nao khac. Vi du:

(int)3.14 // chuyén 3.14 sang int dé dugc 3

(long) 3.14 // chuyén 3.14 sang long dé dugc 3L
(double) 2 // chuyén 2 sang double d¢ duoc 2.0
(char) 122 // chuyén 122 sang char co ma 1a 122
(unsigned short) 3.14  // dugc 3 nhu la mot unsigned short

Nhu da dugc trinh bay trong cac vi dy, cac dinh danh kiéu xdy dung san
c6 thé dugc sir dung nhu cdc toan tir kiéu. Céc toan tir kicu 1a don hang
(nghia la chi co mét toan hang) va xuat hién bén trong cac ddu ngodc vé bén
trai toan hang cua ching. Diéu nay dugc goi la chuyén kiéu twong minh.
Khi tén kiéu chi 1a mot tir thi c6 thé dit dau ngodc xung quanh toan hang:

int(3.14) //nhurla: (inf) 3.14
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Trong mot vai truong hop, C++ ciing thuc hién chuyén kiéu khong
twong minh. Di€u nay xay ra khi cac gia tri cua cac kiéu khac nhau dugc tron
lan trong mot bicu thtrc. Vi du:

double  d=1; //dnhan 1.0
int i=105; //inhan 10
i=i+d; // nghia la: 1= int(double(i) + d)

Trong vi du cudi , i +d bao ham cac kiéu khong hop nhau, vi thé trudc tién i
dugc chuyén thanh double (thdng cdp) va sau d6 duoc cong vao d. Két qua la
double khong hop kiéu véi i trén phia trai ciia phép gan, vi thé né dugc chuyén
thanh int (g cdp) trude khi duge gan cho .

Luat trén dai dién cho mdt vai truong hop chung don gian dé chuyén
kiéu. Céc truong hop phuc tap hon s& dugc trinh bay ¢ phan sau cia gido
trinh sau khi chiing ta thao luan céc kiéu dir liéu khac.

Bai tip cudi chwong 2

2.1

2.2

Viét cac biéu thirc sau day:
« Kiém tra mot s6 n 1a chin hay khong.
o Kiém tra mot ky tu ¢ 1a mot ) hay khong.
o Kiém tra mot ky tu ¢ 1a mot mau tu hay khong.
e Thuc hién kiém tra: n 13 1& va duong hodc n chin va am.
o Dit lai k bit ctia mot s6 nguyén n to1 0.
« Dit k bit ctia mot sd nguyén n t6i 1.
e Cho gia tri tuyét ddi cua mot sb n.

e Cho s ky tu trong mot chudi s duoc két thuc boi ky ty null.

Thém cac dau ngoac phu vao céc biéu thuc sau dé hién thi rd rang thu tu cac
toan tu dugc udc luong:

(n<=p+tq&&n>=p-qfn==0)

23

24

(tin*q-/+p-q)
(n[p&q”p<<2+q)
(P<q?n<p?q*n-2:q/n+1:q-n)

Cho biét gia tri cua moi bieén sau day sau khi khoi tao no:

double  d=2*int(3.14);
long k=3.14-3;
char c="a'"+2;

Char C:VpV_I_IA’_Va’;

Viét mot chuong trinh cho phép nhap vao mot s6 nguyén duong » va xuat ra
gia tri cua n mli 2 va 2 mil n.
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2.5 Viét mot chuong trinh cho phép nhap ba sé va xuit ra thong diép Sorted néu
cac so la tang dan va xuat ra Not sorted trong truong hop nguoc lai.
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Chuwong 3. Lénh

Chuong nay gidi thiéu cac hinh thirc khac nhau ciia cac cau 1énh C++ dé soan
thao chuong trinh. Cac 1énh trinh bay viéc xay dung cac khdi & mirc do thap
nhit ciia mot chuong trinh. No6i chung mdi 1énh trinh bay mot budc tinh toan
c6 mot tac dong chinh yéu. Bén canh d6 ciing co thé co cac tac dong phu
khac. Cac 1énh 1a hitu dung vi tic dung chinh yéu ma né gay ra, su két ndi ciia
cac 1énh cho phép chuong trinh phuc vu mot muc dich cu thé (vi du, sap xép
mot danh sach cac tén).

Mot chuong trinh dang chay danh toan bo thoi gian dé thyc thi cac cau
lénh. Thtr tw ma cac cdu lénh dugc thuc hién duoc goi 1a dong diéu khién
(flow control). Thuat ngir nay phan anh viéc cac cau 1énh dang thyc thi hién
thoi ¢6 su diéu khién cua CPU, khi CPU hoan thanh s& duoc chuyén giao toi
mot 1énh khac. Dac trung dong diéu khién trong mot chuong trinh 1a tuan tu,
1énh nay dén 1énh ké, nhung c6 thé chuyén hudng toi duong dan khac boi cac
1énh 1& nhanh. Dong diéu khién 1a mot sy xem xét trong yéu boi vi né quyét
dinh 1énh nao duoc thuc thi va Iénh nao khong dugc thyuc thi trong qua trinh
chay, vi thé lam anh huong dén két qua toan bd ctia chuong trinh.

Gidng nhiéu ngoén ngit thi tuc khac, C++ cung cap nhitng hinh thirc khac
nhau cho cac myc dich khac nhau. Cac 1€nh khai b4do dugc sut dung cho dinh
nghia cac bién. Céac 1énh nhu gan dugc st dung cho cac tinh toan dai s6 don
gian. Cac 1énh ré nhanh dugc st dung dé chi dinh duong dan ctia viéc thuc thi
phu thudc vao két qua cua mat diéu kién luan ly. Cac I¢nh lap duoc su dung
dé chi dinh céc tinh toan can duoc 1ap cho t&1 khi mot diéu kién luan Iy nao
d6 dugc thoa. Cac 1énh diéu khién duoc sir dung dé lam chuyén duong din
thyc thi téi mot dudong dan khac cta chuong trinh. Chiing ta s& lan lugt thao
luan tat ca nhitng van dé nay.
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3.1. Lénh don va Iénh phirc

Lénh don 1a mot sy tinh toan duoc két thuc bfmg dau chdm phéy. Cac dinh
nghia bién va cac bi€u thirc dugc két thuc bang dau cham phay nhu trong vi

du sau:
nt i // 1énh khai bao )
+H; // lénh nay c6 mot tac dong chinh yéu
doubled=10.5; // 1énh khai bao
d+35; //1énh khong hitu dung

Vi du cyéi trinh bay mot 1énh khong hiru dung boi vi n6 khong c6 tac dong
chinh yéu (d dugc cong vdi 5 va két qua bi vut bo).

Lénh don gian nhét 1a 1énh rdng chi gdm dau chdm phdy ma thoi.
; / lénhréng

Mic dau 1énh rdng khong co tac dong chinh yéu nhung néd cdé mot vai
viéc dung xac that.

Nhiéu 1énh don c6 thé két ndi lai thanh mot 1énh phire bang cach rao
chung bén trong cac dau ngoac xoan. Vi du:

{intmin, i=10,j=20;
min=>1<j?1:j);
cout <<min <<"\n;

H
Boi vi mot 1énh phirc ¢6 thé chira cac dinh nghia bién va dinh nghia mot
pham vi cho chung, n6 cling dugc goi mgt khoi. Pham vi cua mét bien C++
duoc gidi han bén trong khoi truc tiép chira n6. Cac khoi va cac luat pham vi
s€ dugc mo ta chi tiét hon khi chung ta thdo luén vé ham trong chuong ké.

3.2. Lénhif

P6i khi chiing ta mudn 1am cho su thyc thi mot 1énh phy thudc vao mot didu
kién nao do6 can dugc thoa. Lénh if cung cap cach dé thuc hién cong viéc nay,
hinh thtrc chung cia 1énh nay la:
if (biéu thirc)
lénh;
Trudce tién biéu thire duge wéc lugng. Néu két qua khac 0 (ding) thi sau do
lénh dugc thyuc thi. Nguoc lai, khong lam gi ca.

Vi du, khi chia hai gié tri ching ta muén kiém tra rang mau s6 c6 khac 0
hay khong.

if (count I=0)
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average =sum/ count;

Pé 1am cho nhiéu 1énh phu thudc trén cing diéu kién ching ta c6 thé sir
dung 1&€nh phtrc:

if (balance > 0) {
nterest = balance * creditRate;
balance += interest;

H

Mot hinh thie khac cua 1énh if cho phép chung ta chon mot trong hai
1énh: mot 1énh duge thuc thi néu nhu diéu kién duge thoa va lé¢nh con lai
duogc thyc hién néu nhu diéu kién khong théa. Hinh thirc nay dugc goi 1a 1énh
if-else va c6 hinh thue chung la:

if (biéu thirc)
lénh I,
else
lenh 2;

Trudc tién biéu thire duoc wdc luong. Néu két qua khac 0 thi lénh I dugc
thuc thi. Nguoc lai, /énh 2 dugc thuc thi.

Vi du:

if (balance > 0) {
interest = balance * creditRate;
balance += interest;

}else {
interest =balance * debitRate;
balance += interest;

§

Trong ca hai phan c6 su gidng nhau & 1énh balance += interest vi thé toan b cau
Iénh c6 thé viét lai nhu sau:
if (balance > 0)
interest = balance * creditRate;
else
mterest=balance * debitRate;
balance += interest;

Hoac don gian hon bang viéc st dung biéu thirc dicu kién:

interest =balance * (balance >0 ? creditRate : debitRate);
balance += interest;

Hoac chi la:
balance +=balance * (balance >0 ? creditRate : debitRate);

Céc 1énh if ¢ thé dugc 16ng nhau bang cach dé cho mot 1énh if xuit hién
bén trong mot 1€nh if khac. Vi du:
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if (callHour > 6) {
if (callDuration <=5)
charge = callDuration * tarif1;
else
charge =5 * tarrif1 + (callDuration - 5) * tarrif2;
}else
charge = flatFee;

Mot hinh thire dugce sir dung thuong xuyén cua nhing 1¢nh if 16ng nhau
lién quan dén phan else gom c6 mdt 1é€nh if-else khac. Vi du:

if (ch>="0'&& ch<='9)
kind = digit;
else {
ifch>="A' && ch<='7))
kind =upperLetter;
else {
if (ch>='a && ch<='7)
kind = lowerL_etter;
else
kind = special;

§
Dé cho dé doc co thé str dung hinh thure sau:

if (ch>="0'&& ch<='9)
kind = digit;

elseif (ch>="A' && ch<='7))
kind = capitall_etter;

else if (ch>="a' && ch<='7)
kind = smallLetter;

else
kind = special;

3.3. Lénh switch

Lénh switch cung cép phuong thirc lya chon gitra mot tap cac kha nang dua
trén gia tri cua bicu thirc. Hinh thirc chung cua cau 1énh switch 1a:

switch (biéu thirc) {
case hang
cac lenh;

case hang ,:
cac lenh;
default:
cac lénh;

}

Biéu thirc (goi 1a thé switch) duoc ude lugng trude tién va két qua duoc so
sanh v&1 moi hang so (goi 1a cac nhan) theo thur tu ching xuat hi¢n cho dén
khi mét so khép dugce tim thay. Lénh ngay sau khi so khép dugce thyc hién
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sau d6. Cha y sb nhiéu: mdi case co thé dugc theo sau boi khong hay nhiéu
1énh (khong chi 1a mot 1énh). Viée thyc thi tiép tuc cho t6i khi hodc 1a bat gap
mot 1énh break hodc tit ca cac 1énh xen vao dén cudi 1énh switch duge thuc
hién. Truong hop default & cudi cung 1a mdt tuy chon va dugc thyc hi¢n néu
nhur tat ca cac case trude d6 khong duoc so khop.

Vi dy, chiing ta phai phan tich ct phap mdt phép toan toan hoc nhi hang
thanh ba thanh phan cta nd va phai luu trit ching vao cic bién operator,
operandl, va operand2. Lénh switch sau thuc hién phép toan va luu trir két qua
vao result.

switch (operator) {
caset:  result=operandl + operand2;
break;

case-:  result=operand] - operand2;

break;
case™:  result=operandl * operand2;
break;

case'/:  result=operandl / operand2;
break;

default:  cout<<"unknown operator: "' << operator <<"n;
break;
H

Nhu da dugc minh hoa trong vi dy, chung ta can thiét chén mot lénh
break & cudi mdi case. Lénh break ngit cdu 1énh switch bang cach nhay dén
diém két thuc cua lénh nay. Vi duy, néu chung ta m¢ rong Iénh trén dé cho
phép x ciing ¢o thé duogc st dung nhu 1 toan tir nhan, chiing ta s& co:

switch (operator) {
caset:  result=operandl + operand2;
break;

case:  result=operandl - operand2;

break;
case X"
case™:  result=operandl * operand2;
break;
case':  result=operandl / operand2;
break;
default:  cout <<"unknown operator: " << operator <<"n;

break;
}

Béi vi case X' khong c6 1é€nh break nén khi case nay dugc thda thi su thuc thi
tiép tuc thuc hién céac 1€nh trong case ke tiép va phép nhan dugc thi hanh.

Chung ta c6 thé quan sat rang bat ky 1énh switch nao ciing c6 thé duogc
viét nhu nhi€u cau 1énh if-else. Vi du, Iénh trén co thé dugc viet nhu sau:

Chuong 3: Lénh 34



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

if (operator==")
result=operand1 + operand?;
else if (operator =—"-")
result=operand] - operand2;
else if (operator== X' | operator =— "'
result=operandl * operand2;
else if (operator == ")
result=operand1 / operand2;
else
cout << "unknown operator: " <<ch <<"n;

ngudi ta co thé cho rang phién ban switch 14 rd rang hon trong trudng hop
nay. Tiép can if-else nén dugc danh riéng cho tinh huéng ma trong d6 switch
khong thé 1am dugc cong vi¢e (vi du, khi cac diéu kién la phuc tap khong thé
don gian thanh cac dang thirc toan hoc hay khi cac nhan cho cac case khong
1a cac hang sd).

3.4. Lénh while

Bang 3.1

Lénh while (cing dugc goi la vong lap while) cung cap phuong thirc lap mot
1&€nh cho t&1 khi mot diéu kién dugc thoa. Hinh thitc chung cia 1€nh 1ap la:

while (biéu thirc)
lénh;

B{éu thire (cling dugc goi 1a diéu kién lip) duoc wéc luong trude tién. Néu
két qua khac 0 thi sau do /énh (ciing dugc goi la than vong lap) dugc thuc

hién va toan bd qua trinh duoc 1ip lai. Nguoc lai, vong lip duoc két thic.

Vi dy, chung ta muon tinh tong cuia tat ca cac so nguyén tur 1 t6i n. Picu
nay c6 thé dugc dien giai nhu sau:

Truong hop n la 5, Bang 3.1 cung cap bang phat hoa vong lap bang cach
ligt ké cac gia tri cua cac bién co li€n quan va dicu kién lap.

Vét ciia vong lip while.

Vong lip i n i<=n sum += i++
Mot 1 5 1 1
Hai 2 5 1 3
Ba 3 5 1 6
Bon 4 5 1 10
Niam 5 5 1 15
Sau 6 5 0
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Poi khi ching ta c6 thé gip vong lip while co than r(:;ng (nghia 1a mdt
cau lénh null). Vi du vong 1dp sau dat n t6i thira so 1€ 16n nhat cia no.

while(n%2=—=0&&n/~=2) ;

O day diéu kién lap cung cép tt ca cac tinh toan can thiét vi thé khong that sy
can mdt than cho vong 1ap. Picu ki¢n vong ldp khong nhitng kiém tra n la
chan hay khong ma n6 con chia n cho 2 va chac chan rang vong 1ap sé dung.

3.5. Lénh do - while

Lénh do (cling dugc goi la vong lap do) thi twvong tu nhu Iénh while ngoai tru
than cua né dugc thyc thi trudce tién va sau d6 dicu kién vong 1ap mai dugce
kiém tra. Hinh thirc chung cta 1énh do la:

do
lénh;
while (bleu thirc);

Lénh dugc thuc thi trude tién va sau d6 biéu thire duge udce luong. Néu két
qua cua bicu thirc khac 0 thi sau d6 toan bg qua trinh dugc ldp lai. Nguoc lai
thi vong 1ap két thuc.

Vong lap do it dugc st dung thuong xuyén hon vong lap while. N6 hitu
dung trong nhiing truong hop khi ching ta cin than vong lap thuc hién it nhat
mot 1an ma khéng quan tdm dén diéu kién lap. Vi dy, gia st ching ta muén
thuc hién 1ap di 1ap lai cong viéc doc mot gia tri va in binh phuong cia nd, va
dirng khi gia tri 12 0. Piéu nay c6 thé duoc dién giai trong vong lap sau dy:

do {
cin>>n;
cout<<n*n<<'n}
} while (n '=0);

Khoéng glong nhu vong 1ap while, vong lap do it khi dugc sir dung trong
nhimg tinh hubng ma nd c6 mot than rdng. Mic du vong lip do voi than réng
c6 thé 1a trong duong véi mot vong 1ap while twong tw nhung vong lap while
thi luoén dé doc hon.

3.6. Lénh for

Lénh for (cling dugc goi 1a vong ldp for) thi tuong tu nhu vong lap while
nhung co6 hai thanh phan thém vao: mot biéu thirc duge wdc lugng chi mot lan
trude hét va mot biéu thirc duoc ude luong mdi lan & cudi mdi 1an l1ap. Hinh
thirc tong quat cua 1énh for la:
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for (biéu thirc,; biéu thircy, biéu thirc;)
lénh;

Biéu thirc ; (thuong duoc goi la biéu thire khoi tao) dugc ude luong trude
tién. Mdi vong lap biéu thirc, duge udc lugng. Néu két qua khong 1a 0 (ding)
thi sau d6 /énh dugc thuc thi va biéu thirc; dugce udc luong. Nguoc lai, vong
lap két thuc. Vong ldp for tong quat thi twong dwong véi vong 1ap while sau:

biéu thirc;;

while (biéu thitc 5) {
lenh;
biéu thirc 3;

}

Vong lap for thuong duge sir dung trong cac truong hop ma cd mot bién
duogc tang hay gidm & moi lan Idp. Vi dy, vong lap for sau tinh toan tong cia
tat ca cac s6 nguyén tur 1 téi n.

sum=0;
for (1=1;1<=n; +H)
sum+=1;

Diéu nay duoc ua chudng hon phién ban ciia vong lip while ma chung ta thay
trudc do. Trong vi du nay i thuong dugce goi la bién lap.

~ C++ cho phép biéu thire dau tién trong vong ldp for la mot dinh nghia
bién. Vi du trong vong lap trén thi 1 c6 thé dugc dinh nghia bén trong vong
lap:

for (inti=1;1<=n;+H)
sum+=1;

Trai v6i su xuat hién, pham vi cta i khong & trong than cta vong lip ma la
chinh vong 1dp. Xét trén pham vi thi ¢ trén tuong duong véi:

mti
for (1=1;1<=n;+H)
sum-—+=i;

Bat ky biéu thtrc nao trong 3 biéu thire ctia vong lap for co thé rong. Vi
du, x6a biéu thirc dau va biéu thirc cudi cho chung ta dang giéng nhu vong

lap while:
for(;i!=0;) // trong duong véi: while (i '=0)
something; / something;

Xoa tat ca cac biéu thure cho chung ta mgt vong 1ap v6 han. Picu kién cta
vong 1ap nay duoc gia su ludn ludn 1a dang.

for (;;) //vong 1ap vo han
something;
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Truong hop vong lap voi nhiéu bién lap thi I}iém dung. Trong nhiing
truong hop nhu thé, toan tir phay (,) dugc sir dung dé phan céach céc biéu thirc
cua chung:

for (i=0,j=0;i+j<n;+H, ++)
something;

Bdi vi cac vong 1dp 1a cac 1énh nén ching c6 thé xuat hi¢n bén trong céac
vong 1ap khéac. Noi cac khac, cac vong lap c6 thé long nhau. Vi du,

for (inti=1;1<=3; ++)
for (intj = 1;]<=3;++)
cout << '(' K<< j << ")\n";

cho tich s cua tap hop {1,2,3} v6i chinh nd, két qua nhu sau:

(LD
(12)
(13)
@D
22)
23)
G
(32)
CX))

3.7. Lénh continue

Lénh continue dirng lan 1ap hién tai cua mot vong lap va nhay toi lan lap ké
ti€p. No ap dung tirc thi cho vong ldp gan voi Iénh continue. St dung 1énh
continue bén ngoai vong ldp 1a 16i.

Trong vong lip while va vong lap do-while, vong lap ké tiép mo dau tir
diéu kién lip. Trong vong lip for, lan lap ké tiép khai dau tir biéu thic thir ba
cua vong 1ap. Vi dy, mot vong 1dp thuc hién doc mot $6, xr 1y n6é nhung bd
qua nhimg sé am, va dirng khi s6 14 0, c6 thé dién giai nhu sau:

do {
cin>>numy;
if (num < 0) continue;
//xtlysooday ...
} while (num !=0);
Piéu nay tuong dwong véi:
do {
cin>>numy;
if (num>=0) {
/I xrlyso o day ...
}
} while (num !=0);
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Mot bién thé cua vong lap nay dé doc chinh xdc mot sé # 1an (hon 1a cho
to1 khi s6 do6 1a 0) ¢o6 thé dugce dién giai nhu sau:

for (1=0;1<n;+H) {
cin >>num;
if (num < 0) continue;, //1am cho nhay t6i: ++
//xtrlyso & day ...

H

Khi 1énh continue xuét hién bén trong vong lap dugc 16ng vao thi nd ap
dung truc tiép 1én vong lip gan né chi khong ap dung cho vong lip bén
ngodi. Vi du, trong mot tip cac vong lip dugc 1dong nhau sau day, 1énh
continue ap dung cho vong lap for va khong ap dung cho vong 1ap while:

while (more) {
for (1=0;1<n;+H) {
cin>>numy;
if (num < 0) continue; //lam cho nhay t6i: ++
// process num here...
}
lfetc...
H

3.8. Lénh break

Lénh break c6 thé xudt hién bén trong vong lip (while, do, hay for) hodc mot
1énh switch. N6 gy ra budc nhay ra bén ngoai nhimng 1énh nay va vi thé két
thac chung. Giéng nhu 1énh continue, 1énh break chi a4p dung cho vong lap
hodc 1énh switch gan no. Str dung 1énh break bén ngoai vong lip hay lénh
switch 13 16i.

Vi dy, ching ta doc vao mot mat khau nguoi dung nhung khong cho
phép mot so hiru han 1an thu:

for (1=0;1<attempts; ++) {
cout << "Please enter your password: ";
cin >>password;
if (Vi enfy(password)) //kiém tra méat khau dung hay sai
// thoét khéi vong lap
cout << "Inoorrect'\n"

}

O day chung ta phai gia st rang c6 mot ham duoc goi Verify dé kiém tra mot
mat khau va tra vé true néu nhu mat khau dang va nguoc lai 1a false.

Chung ta c6 thé viét lai vong lip ma khong can 1énh break bang cach st
dung mét bién ludn ly dugc thém vao (verified) va thém né vao diéu kién vong
lap:

verified=0;
for (1= 0; i < attempts && !verified; ++) {
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cout << "Please enter your password: ";
cin >>password;
verified = Verify(password));
if (Iverified)
cout << "Incorrect!\n";
H

Nguoi ta cho rang phién ban cta break thi don gian hon nén thudng dugc ua
chudng hon.

3.9. Lénh goto

Lénh goto cung cép mirc thap nhét cho viéc nhay. N6 ¢o hinh thirc chung la:
goto nhan;
trong d6 nhdn 1a mot dinh danh duoc diung dé danh dau dich can nhay toi.

Nhian can duoc theo sau bdi mot ddu hai chdm (;) va xuét hién truéc mot 1énh
bén trong ham nhu chinh 1€nh goto.

Vi du, vai tro cta 1énh break trong vong lip for trong phan trudc c6 thé
viét lai boi mot 1€nh goto.

for (1=0; i <attempts; ++i) {

cout << "Please enter your password: ";

cin >> password;
if (Verify(password)) // check password for correctness
goto out; // drop out of the loop
cout << "Incorrect\n";
H
out:
/fete...

Boi vi 1énh goto cung cap mot hinh thirc nhay tu do khong c¢é ciu tric
(khong gidng nhu 1énh break va continue) nén dé lam giy d6 chuong trinh.
Phan 16n cic l1ap trinh vién ngay nay tranh six dung no dé 1am cho chuong
trinh r6 rang. Tuy nhién, goto c6 mot vai (du cho hiém) sir dung chinh dang.
Vi sy phtre tap cua nhimg truong hop nhu thé ma viéc cung cip nhimg vi du
dugc trinh bay ¢ nhitng phén sau.

3.10.Lénh return

Lénh return cho phép mot ham tra vé mot gia tri cho thanh phan goi né. Né ¢
hinh thirc tong quat:

return biéu thirc;
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trong do6 biéu thirc chi rd gia tri dugc tra veé boi ham. Kiéu cua gia tri nay nén
hop véi kiéu cua ham. Truong hop ki€u tra vé ciia ham 1a void, biéu thirc nén
rong:

return;

Ham ma duoc ching ta thao luan dén thoi diém nay chi c6 ham main,
kiéu tra vé clia né 1a kiéu int. Gia tri trda vé clia ham main 1a nhiing gi ma
chuong trinh tra vé cho hé diéu hanh khi n6 hoan tat viéc thuc thi. Chéng han
dudi UNIX qui u6e 14 tra vé 0 tir ham main khi chuong trinh thyc thi khong
c6 151. Nguoc lai, mot ma 16i khac 0 duogc tra vé. Vi du:

int main (void)

cout << "Hello World\n";
return 0;
h

Khi m6t ham co6 gié tri tra vé khong 1a void (nhu trong vi du trén), néu
khong tra vé mot gia tri s& mang lai mot canh bao trinh bién dich. Gia tri tra
vé thyc su s& khong duoc dinh nghia trong truong hop nay (nghia 13, né sé& 1a
bét ctr gid tri nao duoc gitr trong vi tri bd nhd tuong Gng cua né tai thoi diém
do).

Bai tap cudi chwong 3

3.1

32

33

34

Viét chuong trinh nhép vao chiéu cao (theo centimet) va trong luong (theo
kilogram) cua mot nguoi va xuat mdt trong nhitng thong diép: underweight,
normal, hodc overweight, str dung diéu kién:

Underweight: weight < height/2.5
Normal: height/2.5 <= weight <= height/2.3
Overweight:  height/2.3 < weight

Gia su rang n 1a 20, doan ma sau s& xuat ra cai gi khi n6é dugc thuc thi?

if(n>=0)
if(n<10)
cout << "nis small\n";
else
cout <<'"n is negative\n";

Viét chuong trinh nhap mot ngay theo dinh dang dd/mm/yy va xuit no theo
dinh dang month dd, year. Vi duy, 25/12/61 tré thanh:

Thang muoi hai 25, 1961

Viét chuong trinh nhap vao mot gia tri sé nguyén, kiém tra no 13 duong hay
khong va xuat ra giai thira cua n6, st dung cong thirc:
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giaithua (0) =1
giaithua (n) = n x giaithua (n-1)

3.5 Viét chuwong trinh nhap vao mot sb co sd 8 va xuét ra sd thap phan twong
duong. Vi du sau minh hoa cic cong vi¢c thyc hién cia chuong trinh theo
mong doi:

Nhap vao so bat phan: 214
BatPhan(214) = ThapPhan(140)

3.6 Viét chuong trinh cung cip mot bang ciru chwong don gian cua dinh dang sau
cho céc s0 nguyén tur 1 t61 9:

Ix1=1
1x2=2

9x9=81
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Chwong 4. Ham

Chuong nay mo td nhitng ham do nguoi dung dinh nghia nhu 1a mét trong
nhitng khdi chwong trinh C++. Ham cung cip mot phuong thirc dé dong goi
qua trinh tinh toan mot cach dé dang dé duoc st dung khi can. Pinh nghia
ham gom hai phan: giao dién va than.

Phan giao dién ham (ciing dugc goi 1a khai bao ham) dac ta ham co thé
duogc st dung nhu thé nao. N6 gdm ba phan:

e Tén ham. Day chi 1a mot dinh danh duy nhét.

« Cic tham s ciia ham. Pay 1a mot tap cua khong hay nhiéu dinh danh
da dinh ki€u duoc sur dung dé truyén cac gia tri téi va tir ham.

o Kiéu tra vé ciia ham. Kiéu tra vé cua ham dic ta cho kiéu cua gia tri ma
ham tra vé. Ham khong tra vé bat ky kiéu nao thi nén tra vé kiéu void.

Phan than ham chta dung cac budc tinh toan (cac 1énh).

Str dung mot ham lién quan dén viéc goi né. Mot 10 goi ham gdm c6 tén
ham, theo sau la cép dau ngodc don (), bén trong cap dau ‘ngodc la khong,
mot hay nhleu ddi sé dugce tach biét nhau bang dau phay S6 cac dbi sb phai
khdp véi s6 cac tham sd cua ham. M&i dbi s6 1a mot biéu thirc ma kiéu cta né
phai khép véi kiéu cua tham sb twong tGng trong khai bao ham.

Khi 161 goi ham dugc thyce thi, cac ddi sb duoc udc luong trudce tién va
cac gia tri két qua cua ching duoc gan téi cic tham s tuong tmg. Sau d6
than ham dugc thuc hién. Cubi cung gia tri tra vé ctia ham dugc truyén téi
thanh phan goi ham.

Vi mot 101 goi t61 mot ham ma kiéu tra vé khong 1a void s€ mang lai mdt
gia tri tra vé nén 101 goi 13 mot biéu thirc va ¢ thé duoc sir dung trong cac
biéu thirc khac. Nguoc lai mét 161 goi té1 mot ham ma kiéu tra vé cua nod la
void thi 161 goi 1a mot 1€nh.
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4.1. Ham don gian

Danh sach 4.1 trinh bay dinh nghia cia mot ham don gian dé tinh Iiy thira
cua mot sO nguyén.

Danh sach 4.1

1
2
3

BN o) RV, NN

Chu giai

int Power (int base, unsigned int exponent)

{
mt result=1;
for (inti= 0; < exponent; ++)
result *=Dbase;
return result;
}

1 Dong nay dinh nghia giao dién ham. N6 bat dau voi kiéu tra vé ciia ham
(1a int trong truong hop nay). Ké tiép 1a tén ham, theo sau la danh sach
cac tham so. Power c6 hai tham so (base va exponent) ‘ghu()c ki€u int va
unsigned int trong trmg. Chtl y 1a cu phap cho cac tham s6 1a twong tu nhu
cl phap cho dinh nghia bién: dinh danh kiéu duoc theo sau boi tén tham
s6. Tuy nhién, khong thé theo sau dinh danh kiéu v6i nhiéu tham sé phan
cach boi ddu phay:

int Power (int base, exponent)  // Sai!
Dau ngodc nay danh diu diém bat ¢iu cta than ham.

3 Dong nay la dinh nghia mot bién cuc bd.

4-5 Vong lap for ndy ting co s6 base 1én lily thira ctia exponent va luu trir két
qua vao trong result.

Hang nay tra result vé& nhu 1a két qua ctia ham.

Dau ngodc nay danh dau diém két thic ciia than ham.

Danh sach 4.2 minh hga ham dugc goi nhu thé nao. Tac dong cua 101 goi
ham nay la dau tién cac gia tri 2 va 8 tuong trng dugc gan cho cac tham so
base va exponent, va sau do than ham dugc ude lugng.

Danh sach 4.2

1

(O JEENUS Y O]

#include <iostream.h>
main (void)

cout <<'"2 "8 =" << Power(2,8) <<'n;

}

Khi chay chuong trinh niy xut ra két qua sau:

27 8=256
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Noi chung, mot ham phai dugc khai bao trude khi st dung n6. Khai bao
ham (function declaration) don gian gém c6 mau ban dau ciia ham goi 1a
nguyén mau ham (function prototype) chi dinh tén ham, cac kiéu tham sd, va
kiéu tra vé. Hang 2 trong Danh sach 4.3 trinh bay ham Power c6 thé duoc khai
béo nhu thé nao cho chuong trinh trén. Nhung mét ham cling c6 thé duoc
khai bao ma khong can tén cac tham s ciia no,

int Power (int, unsigned int);

tuy nhién chung ta khong nén lam di€u do6 trur phi vai tro cua cac tham so 1a rd
rang.

Danh sach 4.3

1 | #include <iostream.h>
2 | int Power (int base, unsigned int exponent);  // khai bao ham
3 | main (void)
4
5 cout <<'"2 8 ="<<Power(2,8) <<"n’
61}
7 | int Power (int base, unsigned int exponent)
814
9 nt result=1;

10 for (inti=0; i <exponent; ++)

11 result *=Dbase;

12 return result;

13 [}

Boi vi mot dinh nghia ham chira dung mot nguyén mau (prototype) nén
n6 cling dugc xem nhu 1a mét khai bao. Vi thé néu dinh nghia cua mot ham
xuét hién trudc khi st dung né thi khong can khai bao thém vao. Tuy nhién
viée str dung cac nguyén mau ham 1a khuyén khich cho moi trudng hop. Tap
hop cua nhiéu ham vao mot tap tin header riéng biét cho phep nhimg lap trinh
vién khac truy xuét nhanh chong t6i cac ham ma khong can phai doc toan bo
cac dinh nghia cua chung.

4.2. Tham so va doi so

C-++ hd tro hai kiéu tham sé gia tri va tham chiéu. Tham s6 gid tri nhdn mot
sao chep gia tri cua dbi so duoc truyen t6i n6. Két qua la, néu ham c6 bat ky
chuyén d6i nao téi tham sd thi van khong tac dong dén ddi sé. Vi du, trong

#include <iostream.h>
void Foo (int num)

num=0;

Chuong 4: Ham 47



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

cout <<"num="'<<num <<'n

§

int main (void)
mtx=10;
Foo(x);
cout<<"x="<<x<<"\n;
retun O0;

§

thi tham s duy nhat ctia ham Foo 1a mot tham s6 gia tri. Pén lac ma ham nay
duoc thuc thi thi num dugc st dung nhu 1a mdt bién cuc bd bén trong ham.
Khi ham duoc goi va x dugc truyén té1 nd, num nhan mot sao chép gia tri cua
x. Két qua 1a mic di num duoc dat vé 0 boi ham nhung van khong c6 gi tac
dong 1én x. Chuong trinh cho két qua nhu sau:

nmm=0;
x=10;

Tréi lai, tham so tham chiéu nhan cac doi so duoc truyén tdi nd va lam
truc tiép trén doi s6 do. Bat ky chuyén doi nao dugc tao ra bdi ham tdi tham
s0 tham chiu deu tac dong truc tiép 1én doi so.

Bén trong ngir canh cua cac 161 goi ham, hai kiéu truyén déi sb tuong ting
dugc goi 1a truyén-bing-gia tri va truyen bang -tham chiéu. That 1a hoan
toan hop 16 cho mot ham truyén-bang-gia tri ddi v&i mot vai tham sé va
truyén-bang-tham chiéu cho mot vai tham sé khac. Trong thuc té thi truyén-
bang-gia tri thudng duoc st dung nhiéu hon.

4.3. Pham vi cuc by va toan cuc

Moi thtr dugc dinh nghia & murc pham vi chuong trinh (nghia l1a bén ngoai cac
ham va cac 16p) dugc hiéu 1a c6 mot pham vi toan cuc (global scope). Cac
ham vi du ma ching ta da thiy cho dén thoi diém nay déu c6 mot pham vi
toan cuc. Céc bién cling ¢ thé dinh nghia & pham vi toan cuc:

int year=1994; // bién toan cuc

int Max (int, int); //ham toan cuc

int main (void) //ham toan cuc
/...

H

Céc bién toan cuc khong duoc khai tao, s& duoc khoi tao ty dong 1a 0.

Vi cac dau vao toan cyc 1a ¢ thé thdy duoc & mirc chuong trinh nén
chung ciing phai 1a duy nhit & mic chuong trinh. Diéu nay nghia la cung cac
bién hodc ham toan cuc c6 thé khong dugc dinh nghia nhiéu hon mét lan &
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murc toan cuc. (Tuy nhién ching ta s& thdy sau ndy mot tén ham c6 thé duoc
st dung lai). Thong thuong cac bién hay ham toan cuc c6 thé dugc truy xuat
tor moi noi trong chuong trinh.

M&i khéi trong mot chuong trinh dinh nghia mot pham vi cuc bd. That
vay, than cia mot ham trinh bay mgt pham vi cuc by. Cac tham s6 ctia mot
ham c6 cung pham vi nhu 13 than ham. Céc bién duoc dinh nghia & bén trong
mot pham vi cuc b ¢ thé nhin théy to1 chi pham vi d6. Do d6 mdt bién chi
can 1a duy nhit ¢ trong pham vi ctia chinh né. Cac pham vi cuc bo ci thé 1éng
nhau, trong trudng hop nay cac pham vi bén trong chong 1én cac pham vi bén
ngoai. Vi du trong

intxyz; //Xyz a toan cuc
void Foo (int xyz) //xyz 1a cuc bd cho than ciia Foo
if(xyz>0) { )
double xyz; //xyz 1a cuc b cho khoi nay
/..
§
H

c6 ba pham vi riéng biét, mdi pham vi chira dung mot xyz riéng.

Thong thudng, thoi gian séng ciia mot bién bi gidi han boi pham vi cia
né. Vi thé, vi du céac bién toan cuc ton tai sudt thoi gian thyc hién chuong
trinh trong khi cac bién cuc bd duoc tao ra khi pham vi cta ching bat dau va
mat di khi pham vi ctia chiing két thiic. Khong gian bd nhd cho cac bién toan
cuc duoc danh riéng trude khi sy thuc hién ctia chuong trinh bat dau nhung
nguoc lai khong gian by nhé cho cac bién cuc bo duge cép phat ¢ thoi diém
thuc hién chuong trinh.

4.4. Toan tir pham vi

Béi vi pham vi cuc bd ghi chong 1€n pham vi toan cuc nén mét bién cuc bd co
cung té€n vdi bién toan cuc lam cho bién toan cuc khong thé truy xuat dugc to1
pham vi cuc bd. Vi dy, trong

nt error;
void Error (int error)

/..
;

bién toan cyc error 1a khong thé truy xuat dugc bén trong ham Error bdi vi nd
duoc ghi chong boi tham s6 error cuc bo.

Van dé nay duoc giai quyét nho vao sir dung toan tir pham vi don hang
(1), toan tir nay lay dau vao toan cyc nhu la doi so:

Chuong 4.: Ham 49



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

nt error;
void Error (int error)

/...

if (::er/r/or 1=0) // tham khao t6i error toan cuc
}

4.5. Bién tu dong

Béi vi thoi gian séng ciia mot bién cuc bd 1a ¢6 gidi han va dugc xac dinh
hoan toan ty dong nén nhirng bién nay cling dugc goi 1a tw dong. B xac dinh
16p Iuu trit auto ¢6 thé duge dung dé chi dinh rd rang mdt bién cuc b 1a tu

dong. Vi du:
void Foo (void)
7/uto ntxyz; //mhu la: int Xyz;
\
biéu nay it khi dugc sir dung boi vi tat ca cac bién cuc bd mac dinh 1a tyu
dong.

4.6. Bién thanh ghi

Nhu duoc dé cap trudc do, ndi chung céc bién biéu thi cac vi tri bd nhé noi
ma gia tri cua bién dugc luu trit t6i. Khi ma chuong trinh tham khao téi1 mdt
bién (vi du, trong mot biéu thirc), trinh bién dich phat ra cac ma may truy xuét
t6i vi tri b nhd dugc biéu thi boi cac bién. D6i véi cac bién ding thuong
xuyén (vi du nhu cac bién vong lip), hiéu xuit chuong trinh c6 thé thu duogc
bang cach giit bién trong mot thanh ghi, bang cach nay c6 thé tranh dugc truy
xuét bo nhé t6i bién do.

~ B0 luu trit thanh ghi ¢6 thé duoc sir dung dé chi dinh cho trinh bién dich
bién c6 thé dugc luu trit trong mot thanh ghi néu cé thé. Vi du:

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

0 day moi vong 1dp 1 dugc str dung ba 1an: mot 1an khi n6 duge so sanh véi n,
mot 1an khi nd dugc cong vao sum, va mot 1an khi né duogc ting. Vi thé viéc
giit bién i trong thanh ghi trong sudt vong lap for 14 cé y nghia trong viéc cai
thién hiéu suat chuong trinh.

Chu ¥ rang thanh ghi chi 1a mot goi y cho trinh bién dich, va trong mét vai
truong hop trinh bién dich c6 thé chon khong st dung thanh ghi khi n6 dugc
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yéu cau lam diéu d6. Mot Iy do dé ly giai 1a bét ky may tinh nao ciing c6 mot
s6 hitu han céc thanh ghi va né c6 thé ¢ trong truong hop tit ca cac thanh ghi
dang duoc sur dung.

Tham chi khi 1ap trinh vién khong khai béo thanh ghi, nhiéu trinh bién
dich t6i uu c¢6 gang thyc hién mot du doan thong minh va sir dung cac thanh
ghi ma ching muon dé cai thién hi€u suat cia chuong trinh.

Y tuong st dung khai bao thanh ghi thudng duoc dé xuét sau cuing; nghia
la sau khi viét ma chuong trinh hoan tat 1ap trinh vién c6 thé xem lai ma va
chen céc khai bdo thanh ghi vao nhitng noi can thiét.

4.7. Ham ndi tuyén

Gia str mot chuong trinh thuong xuyén yéu cau tim gia tri tuyét dbi ciia mot
sO cac s0 nguyén. Cho mot gia tri duge bicu thi bdi n, di€u nay céd thé dugc
gidi thich nhu sau:

n>07?n:-n)

Tuy nhién, thay vi tai tao biéu thirc nay tai nhiéu vi tri khac nhau trong
chuong trinh, tot hon hét 1a nén dinh nghia né trong mdt ham nhu sau:

int Abs (intn)
{

reunn>0?7n:-n;
h

Phién ban ham c¢6 mdt s6 cc thuan loi. Thir nhat, né lam cho chuong
trinh dé& doc. Thir hai, nd ¢ thé dugc str dung lai. Va thir ba, n6 tranh duoc
hiéu tng phu khong mong mudn khi déi s chinh né 1a mot biéu thirc co cac
hiéu ung phu.

Tuy nhién, bét lgi ctia phién ban ham 1a viéc sir dung thudng xuyén co
thé dan t6i su bat loi vé hiéu sudt dang ké vi cac ton phi danh cho viéc goi
ham. Vi dy, néu ham Abs duogc sir dung trong mot vong lap dugc lap di lap lai
mot ngan 1an thi sau d6 nd s& c6 mot tic dong trén hiéu suat Tén phi co thé

dugc tranh bang cach dinh nghia ham Abs nhur 1a ham ndi tuyén (inline):
inline int Abs (intn)
{

reunn>0?7n:-n;
h

Hiéu qua cua viéc sir dung ham ndi tuyén 1a khi ham Abs dugc goi, trinh
bién dich thay vi phat ra ma dé goi ham Abs thi mé rong va thay thé than cta
ham Abs vao noi goi. Trong khi vé ban chét thi cung tinh toan dugc thuc hién
nhung khong c6 lién quan dén 161 goi ham vi thé ma khong co cap phat stack.
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Boi vi cac 101 goi t6i ham ndi tuyén duoc mé rong nén khong co vét cia
chinh ham dugc dua vao trong ma da bién dich. Vi thé, néu mot ham duoc
dinh nghia ndi tuyén & trong mot tap tin thi n6 khong sin dung cho cac tap tin
khac. Do do, cac ham ndi tuyén thuong dugc dat vao trong cac tap tin header
dé ma ching c6 thé dugc chia sé.

Giéng nhu tuo khoa register, inline 1a mot goi y cho trinh bién dich thuc
hién. No6i chung, viéc str dung inline nén c6 han ché chi cho cac ham don gian
duoc st dung thuong xuyén ma thoi. Viéc sur dung inline cho cac ham dai va
phirc tap qua thi chic chin bi bé qua boi trinh bién dich.

4.8. D¢ qui

Bang 4.1

Mot ham goi chinh né dugc goi 1a dé qui. B¢ qui 1a mot ky thuat 1ap trinh
tong quat c6 thé ing dung cho cac bai toan ma c6 thé dinh nghia theo thuat
ngit cta chinh chiing. Chang han bai toan giai thira dugc dinh nghia nhu sau:

e GiaithracuaOlal.

« Giai thira ctia mot s6 n 1a n 1an giai thira ctia n-1.
Hang thir hai 15 rang cho biét giai thira dugc dinh nghia theo thuat ngir ciia
chinh né va vi thé c6 thé dugc bi€u dién nhu mdt ham d¢ qui:

int Factorial (unsigned int n)
{

}

Cho n bang 3, Bang 4.1 cung cip vét cia cac 101 goi Factorial. Cac khung
stack cho cac 101 goi nay xuat hién tuan tu tirng cai mdt trén runtime stack.

reumn==07? 1 :n* Factorial(n-1);

Vit thue thi cua Factorial(3).

Call n n==1I n * Factorial(n-1) Returns
Tht nhét 3 0 3 * Factorial(2) 6
Thir hai 2 0 2 * Factorial(1) 2
Thi ba 1 0 1 * Factorial(0) 1
Thit tu 0 1 1

Mot ham dé qui phai co it nhat mot diéu kién diurng cé thé duoc thoa.
Nguoc lai, ham s& goi chinh n6 v6 han dinh cho téi khi tran stack. Vi du ham
Factorial c¢6 diéu kién dimg 1a n = 0. (Chu y d6i voi trudng hop n 1a s6 4am
thi diéu kién s& khong bao gio thoa va Factorial s& that bai).
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4.9. P6i s6 mic dinh

Pbi s6 mac dinh 1a mot thuan loi 1ap trinh dé bo bot di ganh ning phai chi
dinh cac gia tri doi so cho tat ca cac tham so ham. Vi dy, xem xét ham cho
viéc bao cao loi:

void Error (char *message, int severity = 0);

0 day thi severity c6 mdt dbi s6 mac dinh 1a 0; vi thé ca hai 16i g0l sau déu hop
1é:

Error("Division by zero", 3);// severity dat t6i 3
Error("Round off error"); // severity dat t6i 0

Nhu 13 161 goi ham dau tién minh hoa, mot d6i s6 mic dinh c6 thé duoc ghi
chong bang cach chi dinh rd rang mdt doi so.

Cac dbi s6 mac dinh 1a thich hop cho cac truong hop ma trong dé cac
tham s6 nao d6 ciia ham (hoac tat ca) thuong xuyén liy cung gia tri. Vi du
trong ham Error, severity 0 15i thi pho bién hon 14 nhiing truong hop khac va
vi thé 12 mot ung cu vién tdt cho dbi sé mac dinh. Mot cach dung cac dbi sb it
phtt hop c6 thé la:

int Power (int base, unsigned int exponent = 1);

Boi vi 1 (hodic bt ky gia tri ndo khac) thi khong chéc xay ra thudng xuyén
trong tinh hudng nay.

Dé tranh mo ho, tit ca dbi s6 mac dinh phai 1a céac ddi sb theo dudi. Vi
the khai bao sau la khong theo luat:

void Error (char *message ="Bomb", int severity); / Tréi qui tic

Mot ddi s6 mac dinh khong nhat thiét 1a mot hang. Cac biéu thirc tiy y co
thé duoc sir dung mién 1a cac bién duoc dung trong cac biéu thirc 13 ¢6 san
cho pham vi dinh nghia ham (vi du, cac bién toan cyc).

Qui udc duge chap nhan danh cho cac ddi sb mic dinh 14 chi dinh chung
trong cac khai bdo ham chir khong & trong dinh nghia ham.

4.10.P6i s6 hang 1énh

Khi mét chuong trinh dugc thuc thi dudi mot hé diéu hanh (nhu 1a DOS hay
UNIX) né c6 thé nhan khong hay nhiéu dbi s6 tir dong 1énh. Cac ddi s6 nay
xuét hién sau tén chuong trinh co thé thuc thi va duoc phan céach boi céac
khoang tring. Béi vi ching xuét hién trén cing hang noi ma cac 1énh cia hé
diéu hanh phat ra nén chung duoc goi 1a cac ddi s6 hang Iénh.
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Vi du nhu xem xét mot chuong trinh dugc dit tén 1a sum dé in ra tong cia
tap hop cac sb duoc cung cap t6i nd nhu 1a cac ddi s6 hang 1énh. Hop thoai
4.1 minh hoa hai s6 duoc truyén nhu 14 cac d6i s6 t6i ham sum nhu thé nao ($
1a ddu nhic UNIX).

Hop thoai 4.1

1
2
3

$sum 10.4 12.5
229
$

Cac d6i sb hang 1énh duoc tao ra san cho mot chuong trinh C++ thong

qua ham main. C6 hai cach dinh nghia m¢t ham main:

int main (void);

int main (int argc, const char® argv]);
Céch sau dugc sir dung khi chuong trinh dugc du tinh dé chép nhén cac d6i
s0 hang 1&€nh. Tham s6 dau, argc, bi€u thi so cac doi so dugc truyén tdi chuong
trinh (bao gdm ca tén cua chinh chuong trinh). Tham s6 tha hai, argv, 1a mot
mang cua cac hang chuoi dai dién cho cac doi so. Vi du tir hang 1€nh da cho
trong hop thoai 4.1, ching ta co:

argc is
argv[0] 1s "sum"
argv[1] 1s "104"
argv|2] is  "12.5"

Danh sach 4.4 minh hoa mdt thi cong don gian cho chuong trinh tinh tong
sum. Cac chudi dugc chuyén doi sang s thuc sit dung ham atof dugc dinh
nghia trong thu vién stdlib.h.

Danh sach 4.4

1
2

SOOI bW

—

#include <tostream.h>
#include <stdlib.h>

int main (int arge, const char *argv(])
{

double sum=0;

for (inti=1;1<argc; +H)
sum += atof{argv{i]);
cout << sum <<}
return O;

Chuong 4.: Ham 54



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

Bai tap cudi chuwong 4

4.1

4.2

4.3

4.4

4.5

4.6

Viét chuong trinh trong bai tap 1.1 va 3.1 st dung ham.

Chung ta c¢6 dinh nghia cua ham Swap sau

void Swap (int x, int y)
{
inttemp=x;
X=Y;
y=temp;

cho biét gia tri ctia x va y sau khi goi ham:
x=10;
y=20;
Swap(x, y);

Chuong trinh sau xuét ra két qua gi khi duoc thuc thi?

#include <iostream.h>
char *str="global";
void Print (char *str)
cout << str <<"\n';
char *str="local";
cout << str <<"\nt;
cout << ::str<<"\n;
}
cout << str <<"\n';
H
int main (void)
Print("Parameter"),;
retun O;
H

Viét ham xudt ra tat ca cac sd nguyén t6 tir 2 &én n (n 1a s6 nguyén duong):
void Primes (unsigned int n);

Mot s6 1a sO nguyén to néu nhu n6 chi chia hét cho chinh n6 va 1.

Dinh nghia mdt bang liét ké goi la Month cho tat ca cac thang trong ndm va st
dung n6 dé dinh nghia mét ham nhan mdt thang nhu 1a mdt doi so va tra ve
n6 nhu 1a mot hang chuoi.

Dinh nghia mét ham inline IsAlpha, ham tra vé khac 0 khi tham s cua no 1a
mot ky tu va tra vé 0 trong cac truong hop khac.
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4.7 Dinh nghia mét phién ban d¢ qui cua ham Power da dugc trinh bay trong
chuong nay.
4.8 Viét mot ham tra vé téng cua mot danh sach cac gia tri thuc

double Sum (int n, double val ...);

trong d6 n biéu thi s6 luong cac gia tri trong danh sach.
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Chuwong 5. Maing, con tré, tham chiéu

Chuong nay gidi thi€u vé mang, con trd, cac kieu dit li¢u tham chiéu va minh
hoa cach dung chung d¢ dinh nghia céc bién.

Maing (array) gom mot tap cac 601 tuong (duoc goi la cac phan tir) tat
ca chung ¢ cung kiéu va duge sip xép lién tiép trong bo nhd. Noi chung chi
c6 mang la c6 tén dai dién chir khong phai la cac phan tlr cia n6. Moi phan tur
dugc xac dinh boi mot chi s6 biéu thi vi tri ctia phan tir trong mang. So lugng
phan tir trong mang dugc goi 1a kich thwée ciia mang. Kich thudc cliia mang
1a ¢6 dinh va phai dugc xac dinh trudc; n6 khong thé thay ddi trong sudt qua
trinh thuc hién chuong trinh.

Mang dai di¢n cho dir li¢u hdn hop gf‘)m nhiéu hang muc riéng 1¢ tuong
tu. Vi du: danh sach céac tén, bang cac thanh phd trén thé gi6i cting voi nhiét
dd hién tai cua cac ching, hoac céac giao dich hang thang ctia mét tai khoan
ngan hang.

Con trd (pointer) don gian 1 dia chi cia mot dbi twong trong bd nhd.
Thong thuong, cac doi tuong co thé dugc truy xuét trong hai cach: tryc tiép
boi tén dai dién hodc gian tiép thong qua con tro. Cac bién con tro dugc dinh
nghia tro t6i cac doi tuong cua mot kiéu cu thé sao cho khi con tré huy thi
vung nhé ma ddi tugng chiém gitt duoc thu hoi.

Céc con tro thudng dugce dung cho viée tao ra cac ddi twong dong trong
thoi gian thyc thi chwong trinh. Khong giéng nhu cac ddi tuong binh thuong
(toan cuc va cuc bg) duoc cép phat luu trir trén runtime stack, mot ddi tuong
dong duoc cap phat ving nhé tir ving luu trit khac duge goi 13 heap. Cac ddi
tuong khong tuan theo céac luat pham vi thong thuong. Pham vi cua ching
dugc didu khién rd rang boi 1ap trinh vién.

Tham chiéu (reference) cung cap mot tén tuong trung khac goi la biét
hi¢u (alias) cho mot dbi tugng. Truy Xuét mot dbi tugng thong qua mét tham
chiéu giéng nhu 13 truy xuit théng qua tén gdc cta no. Tham chleu nang cao
tinh hitu dung cua cac con tré va su tién loi ctua viéc truy Xuét truc t1ep cac
d6i twong. Chung duogc sir dung dé hd tro cac kiéu goi thong qua tham chiéu
ctia cic tham s6 ham dic biét khi cac ddi tuong 16n dugc truyén t&1 ham.
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5.1. Mang (Array)

Bién mang duoc dinh nghia bang cach dic ta kich thudc mang va kiéu cac
phan tir cua nd. Vi du mot mang biéu dien 10 thude do chicu cao (modi phan
tr 1a mdt sO nguyén) c6 thé dugc dinh nghia nhu sau:

int heights[10];

Mbi phan tir trong mang co thé dugc truy xuit thong qua chi sb mang. Phan
tr dau tién cua mang ludn ¢6 chi s6 0. Vi thé, heights[0] va heights[9] biéu thi
tuong ung cho phan tr dau va phan tir cudi cta mang heights. MG&i phan tir ciia
mang heights c6 thé dugc xem nhu 1a mot bién sé nguyén. Vi thé, vi du dé dat
phan tir thir ba toi gia tri 177 ching ta c6 thé viét:

heights[2]=177;

Viéc ¢b ging truy xuét mot phan tor mang khong ton tai (vi du, heights[-1]
hodc heights[10]) dan t6i 101 thye thi rat nghiém trong (duwoc goi 1a 101 ‘vuot
ngoai bién’).

Viée xur ly mang thuong lién quan dén mot vong lap duyét qua cac phém
tr mang lan luot timg phan tor mot. Danh sach 5. 1 minh hoa diéu nay bang
viéc st dung mdt ham nhan vao mdt mang cac 5O nguyén va tra veé gia tri
trung binh ciia cac phan tir trong mang.

Danh sach 5.1

1

BN

(e IEN No WV,

const int size =3;

double Average (int nums[size])
double average =0;
for (register i=0; 1 < size; ++)

average +=nums][i];
retum average/size;

Gidng nhu cac bién khac, mft mang co thé c6 mot by khéi tao. Cac déu
ngodc nhon dugc st dung dé dac td danh sach céac gia tri khoi tao dugce phan
cach boi dau phay cho céc phan tir mang. Vi du,

intnums|[3]= {5, 10, 15};

khoi tao ba phan tir ciia mang nums tuong tng téi 5, 10, va 15. Khi s gia tri
trong b khdi tao nho hon s6 phan tir thi cac phan tir con lai dugc khéi tao téi
0:

intnums|[3]= {5, 10}; //mums[2] khéi tao t6i 0
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Khi bo khéi tao dugc st dung hoan tat thi kich c& mang trd thanh du
thira bai vi s6 cac phﬁn ttr 1a 4n trong bd khdi tao. Vi thé dinh nghia dau tién
ctia nums c6 thé viét twong duong nhu sau:

ntnums[]= {5, 10,15};  //khong can khai bao tuong minh
//kich ¢ ciamang

Mot tinh hudng khac ma kich ¢& c6 thé duoc bo qua ddi voi mang tham
s6 ham. Vi dy, ham Average ¢ trén c6 thé duoc cai tién béng cach viét lai n6
sao cho kich ¢& mang nums khong ¢b dinh t6i mot hfing ma duoc chi dinh
bang mot tham sé thém vao. Danh sach 5.2 minh hoa diéu nay.

Danh sach 5.2

1
2
3

~NOoNn b~

double Average (int numsf[], int size)
double average=0;
for (register 1=0; i < size; ++)

average +=nums][i];
retum average/size;

Mot chudi C++ chi 1a mot mang cac ky tu. Vi dy,
char str{]="HELLO";

dinh nghia chudi str 1a mot mang cua 6 ky tu: nam chit cai va mot ky tu null.
Ky tu két thuc null dugc chén vao boi trinh bién dich. Tréi lai,

char sf]= {H,E,'L,'L,'O};
dinh nghia strla mang cua 5 ky tu.

Kich ¢& ciia mang c6 thé duogc tinh mot cach dé dang nho vao toan tir
sizeof. Vi dy, véi mang ar da cho ma ki€u phan tir ciia n6 1a Type thi kich c&
cua ar la:

sizeof{ar) / sizeof{ Type)

5.2. Mang da chiéu

Mang co thé c6 hon mot chiéu (nghia la, hai, ba, hoac cao hon.Viéc td chirc
méng trong bd nhd thi ciing tuong tu khong co gi thay doi (moét chudi lién
tiép cac phan tir) nhung cach t6 chitc ma 1ap trinh vién c6 thé linh hoi duoc
thi lai khac. Vi du chung ta mudn biéu dién nhiét do trung binh theo tirmg mua
cho ba thanh phd chinh ctia Uc (xem Bang 5.1).
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Bang 5.1

Hinh 5.1

Nhiét d¢ trung binh theo mua.

Mua xuan Mua he Mua thu Mua dong
Sydney 26 34 22 17
Melbourne 24 32 19 13
Brisbane 28 38 25 20

biéu nay co thé dugc bicu dien bang mot mang hai chiéu ma moi phan ti
mang 1a mot s6 nguyén:

int seasonTemp|3][4];

Céch t6 chlic mang nay trong bd nhé nhu 14 12 phan tir sb nguyén lién tlep
nhau. Tuy nhién, lap trinh vién c6 thé tudng tuong n6 nhu la mét mang goém
ba hang v&i mdi hang ¢6 bdn phan tir s6 nguyén (xem Hinh 5.1).

Cich to chirc seasonTemp trong bd nhé.

26 [34 [22 [17 [24 [ 32 [ 19 [ 13|28 |38 ] 25 |20 |.

hang dau hang hai hang ba

Nhu trude, cac phan tir duoc truy xuat thong qua chi s6 mang. Mot chi sd
riéng biét duoc can cho moi mang. Vi du, nhiét d6 mua hé trung binh cua
thanh phd Sydney (hang dau tién cdt thir hai) dugc cho boi seasonTemp[O][1].

Mang c6 thé dugc khoi tao béng cach st dung mdt by khoi tao léng
nhau:

int seasonTemp[3][4]={
{26,34,22, 17},
{24,32,19, 13},
{28,38, 25,20}

53

Boi vi di€u nay anh xa to1 mang mdt chiéu gom 12 phan tir trong bd nhd nén
nod twong duong vai:

int seasonTemp[3][4]=
26,34,22,17,24,32,19,13, 28,38, 25,20
53

B0 khéi tao léng nhau duoc wa chudng hon bdi vi nd linh hoat va dé hiéu
hon. Vi dy, n6 c6 thé khdi tao chi phan tur dau tién ctia moi hang va phan con
lai mac dinh 14 O:

int scasonTemp(3][4] = {{26}, {24}, {28}};

Chung ta ciing c6 thé bé qua chiéu dau tién va dé cho n6 dugc din xuit tir bd
khai tao:
int seasonTemp[][4]=

126,34,22, 17},
{24,32,19, 13},
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128,38,25,20}

B

Xt Iy mang nhiéu chiéu thi tuong ty nhu 12 mang mot chidu nhung phai
xtr 1y cac vong lap 10ng nhau thay vi vong 1ip don. Danh sach 5.3 minh hoa
didu nay bang cach trinh bay mot ham dé tim nhiét do cao nhit trong mang
seasonTemp.

Danh sach 5.3
1 | constintrows =3;
2 | const nt columns =4;
3 | intseasonTemp[rows][columns] = {
4 {26,34,22, 17},
5 {24,32,19, 13},
6 {28, 38,25, 20}
T 5
8 | int HighestTemp (int temp[rows][columns])
914
10 int  highest=0;
11 for (register 1=0; i <rows; +H)
12 for (register ] = 0; j < columns; ++j)
13 i termp[i[j]> highes?)
14 highest =templ[i][j];
15 retumn highest;
16 | }
5.3. Con tro

Con tré don gian chi 1a dia chi ctia mot vi tri bd nhé va cung cip cach gian
tiep deé truy xuat ditr liéu trong bd nhé. Bién con trd dugc dinh nghia dé “tro
t&1” dir 1liéu thuoc kiéu dir liéu cu thé. Vi du,

int *ptrl; // 166 toi mot int
char *ptr2; // 6 t61 mot char

Gia tri cia mot bién con tro l1a dia chi ma no trd toi. Vi du, vdi cac dinh
nghia da c6 va

nt num;
chung ta c6 thé viét:
ptrl = &numy;

Ky hi¢u & la toan tir lay dia chi; n6 nhan mét bién nhu 1a mot doi so va
tra v€ dia chi bod nhéd cua bién do. Tac dong cua viéc gan trén la dia chi cua
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Hinh 5.2

num duogc khéi tao toi ptrl. Vi thé, ching ta noi rang ptrl tré toi num. Hinh 5.2
minh hoa so lugc di€u nay.

Mt con tré s6 nguyén don gian.

ptri num

Vi ptrl tro to1 num thi bi€u thue *ptrl nhan gié tri cua bién ptrl trd téi va
vi thé no6 tuong duong voi num. Ky hi¢u * 1a toan tir lay gia tri; n6 nhan con
tro nhu mot doi so va trd vé ndi dung cua vi tri ma con tro tro toi.

Thong thudng thi kiéu con tro phai khép véi kiéu dir liéu ma dugc tro
t6i. Tuy nhién, mot con tro kiéu void* s& hop voéi tat ca cac kiéu. Piéu nay
that thuan tién dé dinh nghia cac con tro co thé tro dén dit liéu cua nhiing kiéu
khac nhau hay 14 céc kiéu dit liéu gdc khong duoc biét.

Con tré c6 thé duoc ép (chuyén kiéu) thanh mot kiéu khac. Vi du,
ptr2 = (char*) ptrl;
chuyén con tré ptrl thanh con tré char trude khi gan né ti con tro ptr2.

Khéng quan tdm dén kiéu cta né thi con tré co thé duoc gan ti gia tri
null (goi 1a con tré null). Con tré null dugc st dung d€ khoi tao cho cac con
tro va tao ra dieém két thiic cho céc cau tric dua trén con tré (vi du, danh sach
lién két).

5.4. B nho dong

Ngoai viing nhé stack cta chuwong trinh (thanh phan duoc st dung dé luu trix
cac bién toan cyc va cac khung stack cho cac 10i goi ham), mot ving bd nhé
khac goi 1a heap dugc cung cap. Heap duoc st dung cho viéc cip phat dong
cac khéi bo nhd trong thoi gian thuc thi chuong trinh. Vi thé heap ciing duoc
goi l1a b0 nhé dong (dynamic memory). Vung nhé stack cuia chuong trinh
cling duoc goi 1a by nhé tinh (static memory).

C6 hai toan tir duoc st dung cho viéc cip phat va thu hdi cac khéi bo nhé
trén heap. Toédn tir new nhan mot kiéu nhu 1a mot ddi s va duge cép phéat mot
khéi bo nhé cho mot ddi twong cua kicu d6. N6 tra vé mot con tro téi khoi da
duoc cép phat. Vi duy,

int *ptr=new int;
char *str=new char{10];

cap phat twong trng mot khdi cho luu trir mot sé nguyén va mot khéi du 1on
cho luu trir mot mang 10 ky tu.
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Bo nhé dugc cap phat tir heap khong tuan theo luat pham vi nhu cac bién
thong thuong. Vi duy, trong

void Foo (void)

char *str=new char{10];
/...
H

khi Foo tra vé cac bién cuc b str duoc thu hdi nhung cac khdi bd nhé duoc tro
td1 boi str thi khong. Céac khoi bo nhd van con cho dén khi ching dugc giai
phong rd rang bdi cac 1ap trinh vién.

Toan tir delete duoc sir dung dé giai phong cac khéi bd nhd da duoc cap
phat boi new. N6 nhan mot con tré nhu 1a dbi s6 va giai phong khéi bo nhé
ma no trd to1. Vi du:

delete ptr; // x6amdt d6i tuong
delete [] str; // x6a mot méang cac ddi tuong

Chua y rﬁng khi khéi nhé dugc x6a 1a mot mang thi mét cap dau [] phai
duogc cheén vao dé chi dinh cong viéc nay. Sy quan trong s€ dugc giai thich
sau do khi chung ta thao luén vé 16p.

Toan tir delete nén dugc ap dung tdi con tro ma tro toi bét clr thir gi vi mot
dbi tuong duoc cap phat dong (vi du, mot bién trén stack), mot 13i thyc thi
nghiém trong co thé xay ra. Hoan toan vo hai khi ap dung delete t6i mot bién
khong 1a con tré.

Céc d6i tuong dong dugc sir dung dé tao ra dir liéu kéo dai toi khi 161 goi
ham tao ra chung. Danh sach 5.4 minh hoa diéu nay bang cach str dung mot
ham nhan mot tham sb chudi va tra vé bdn sao ciia mot chudi.

Danh sach 5.4

1

ESNIUS N )

~N O\

Ch giai

#include <string.h>
char* CopyOf (const char *str)
char *copy =new char{strlen(str) + 1];

strepy(copy, str);
return copys,

1 Day la tap tin header chudi chuan khai bao cic dang ham cho thao tac
trén chudi.

4 Ham stden (dwoc khai bao trong thur vién stringh) dém céc ky tu trong dbi
s6 chudi ctia n6 cho dén (nhung khong vuot qua) ky tu null sau cung. Boi
vi ky tu null khéng duoc tinh vao trong viée dém nén chung ta cong thém
1 t6i téng va cap phat mot mang ky tu cta kich thude do.
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3.5.

Hinh 5.3

5 Ham strepy (duoc khai bao trong thu vién stringh) sao chép d6i sé thir hai
dén doi so thu nhat cua n6 theo tung ky tu mot bao gom ludn ca ky tu
null sau cung.

Vi tai nguyén b nhd 13 ¢6 giéi han nén rat co thé bo nhé dong c6 thé bi
can kiét trong thoi gian thyc thi chuong trinh, dac biét 1a khi nhiéu khéi 16n
dugc cap phat va khong co giai phong. Toan tu new khong thé cap phat mot
khdi c6 kich thudc dugce yéu cau thi né tra vé 0. Chinh l4p trinh vién phai
chiu trach nhiém giai quyét nhiing Van dé nay. Co ché dleu khién ngoai 1¢ cua
C++ cung cdp mot cach thirc thuc té giai quyét nhitng van dé nhu thé.

Tinh toan con tro

Trong C++ chiing ta c6 thé thuc hién cong hay trir sé nguyén trén con tro.
Diéu nay thuong xuyén duoc sir dung bai cac 1ap trinh vién dugc goi la cac
tinh todn con tré. Tinh toan con tro thi khong glong nhu 13 tinh toan sb
nguyén boi vi két qua phu thudc vao kich thude cua d6i tugng duogc tro toi.
Vi du, mét kiéu int duge biéu dién boi 4 byte. By gid chung ta c6

char *str="HELLO";
int nums[]= {10, 20, 30,40}; . .
int *ptr=&nums[0]; //1r6 t6i phan tir dau tién

str++ tang str 1én mot char (nghia la 1 byte) sao cho no tré téi ky tu thr hai ctua
chudi "HELLO" nhung nguoc lai ptri+ tang ptr Ién mot int (nghia la 4 bytes)
sa0 cho 1o tro t6i phan tir thir hai cia nums. Hinh 5.3 minh hoa so luge diéu
nay.

Tinh toan con tré.

HIE|L|L]|O|\O 10 20 30 40

str ptr

| str++| | ptr++|

Vi thé, cac phén tir ctia chudi "HELLO" ¢6 thé duogc tham khao ti nhu
*str, *(str+ 1), *(str+2), ving vang. Tuong tu, cac phan tir ciia nums c6 thé dugc
tham khao t&i nhu *ptr, *(ptr+ 1), *(ptr+2), va *(ptr+3).

Mot hinh thirc khac cta tinh todn con tro dugc cho phép trong C++ lién
quan deén trur hai con tré ctua cung kiéu. Vi du:

int *ptr]l = &nums][1];
int *ptr2 = &nums[3];
intn=pt2 - ptrl; //ntrd thanh 2
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Tinh toan con tré can khéo 1éo khi xir Iy cic phan tir ciia mang. Danh
sach 5.5 trinh bay vi du mgt ham sao chép chudi twong tu nhu ham dinh nghia

san strepy.

Danh sach 5.5

AW —

void CopyString (char *dest, char *src)

while (*dest++=*srct++)

Chu giai

3 Piéu kién cta vong lp nay gan ndi dung cua chudi src cho ndi dung cua
chuoi dest va sau do tang ca hai con tré. Di€u kién nay tré thanh 0 khi ky
tu null két thuc cua chudi src duge chép tdi chuoi dest.

Mot bién mang (nhu nums) chinh n6 1a dia chi cua phan tir dau tién ciia mang
ma n6 dai dién. Vi thé cac phan tir ciia mang nums ciing c6 thé dugc tham
khao toi bang cach sir dung tinh toan con tré trén nums, nghia 14 numsli] twong
duong voi *(nums + i). Khac nhau giita nums va ptr & chd nums 13 mot hang vi
thé n6 khong thé dugc tao ra dé tro téi bat ctr thir gi nita trong khi ptr 1a mot
bién va co thé dugc tao ra dé tro téi cac sb nguyén bat ky.

Danh sach 5.6 trinh bay ham HighestTemp (dd dugc trinh bay trude do
trong Danh sach 5.3) c¢6 thé dugc cai tién nhu thé nao bang cach st dung tinh
toan con tro.

Danh sach 5.6

1
2
3

Neolo b No) RV, I SN

Chu giai

int HighestTemp (const int *temp, const int rows, const int columns)
int highest=0;

for (register 1=0; i <rows; +H)
for (register j = 0; j < columns; ++j)
if (*(temp +1* columns +j) > highest)
highest = *(temp +1 * columns + j);
retum highest;

1 Thay vi truyén mot mang toi ham, chiing ta truyén mot con tré int va hai
tham s6 thém vao dac ta kich cd cua mang. Theo cach nay thi ham khong
bi han ché t61 mot kich thudc mang cu thé.

6 Biéu thuc *temp + i * columns + j) twong dwong v6i templi][j] trong phién
ban ham trudce.
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Ham HighestTemp c6 thé dugc don gian hoa hon nta bang cach xem temp
nhu 12 mot mang mot chidu ctia row * column s nguyén. Piéu nay dugc trinh
bay trong Danh sach 5.7.

Danh sach 5.7
1 | int HighestTemp (const int *temp, const int rows, const int columns)
2
3 int highest=0;
4 for (register 1=0; i <rows * columns; ++i)
5 if (*(temp +1) > highest)
6 highest = *(temp +1);
7 retum highest;
8 1L}

5.6. Con tro ham

Chung ta c¢6 thé 1dy dia chi mot ham va luu vao trong mot con trd ham. Sau
d6 con trd c6 thé dugce sir dung dé goi gian tiép ham. Vi duy,

int (*Compare)(const char*, const char*);

dinh nghia mét con tré ham tén la Compare c6 the gilr dia chi cua bat ky ham
nao nhén hai con tro ky tu hang nhu 13 cac ddi s6 va tra vé mot sd nguyén. Vi
du ham thu vién so sanh chudi stremp thue hién nhu thé. Vi thé:

Compare = &stremp; // Compare tro t6i ham stremp

Toan tir & khong can thiét va co thé bo qua:
Compare = stremp; // Compare tro t6i ham stremp

Mot lya chon khéc 13 con trod ¢6 thé dugc dinh nghia va khoi tao mot lan:
int (*Compare)(const char*, const char*) = stremp;

Khi dia chi ham dugc gan t6i con tré ham thi hai kiéu phai khép véi
nhau. Pinh nghia trén 1a hop 1€ boi vi ham stremp c6 mdt nguyén mau ham
khop véi ham.

int stremp(const char*, const char*);

Véi dinh nghia trén ctia Compare thi ham stremp hodc c¢6 thé dugc goi truc
tiép hodc co thé dugc goi gian tiep thong qua Compare. Ba 101 goi ham sau la
tuong duong:

stremp("Tom", "Tim"); I goitm:ctiép
(*Compare)("Tom", "Tim"); // goi glan ticp
Compare("Tom", "Tim"), // goi gin tiép (ngén gon)

Céch str dung chung cua con tré ham la truyén n6 nhu mot doi so6 téi mot
ham khac; boi vi thong thuong cac ham sau yéu cau cac phién ban khac nhau
cua ham trude trong céc tinh huong khac nhau. Mot vi du dé hi€u 1a ham tim
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kiém nhi phan théng qua mot mang sip xép cac chudi. Ham nay c6 thé st
dung mot ham so sanh (nhu 14 stremp) dé so sanh chudi tim kiém nguoc lai
chudi ctia mang. Piéu nay co thé khong thich hop d6i véi tit ca cac trudng
hop. Vi du, ham stremp 13 phéan biét chir hoa hay chit thuong. Néu chiing ta
thuc hién tim kiém theo cach khong phan biét dang chit sau d6 mot ham so
sanh khac s& duoc can.

Nhu dugce trinh bay trong Danh sach 5.8 bang cach dé cho ham so sanh
mot tham s6 cua ham tim ki€ém, ching ta c6 thé lam cho ham tim kiém doc
l1ap véi ham so sénh.

Danh sach 5.8

1

AN WD AW

Chu giai

int BinSearch (char *item, char *table[], int n,

int (*Compare)(const char*, const char*))
{
intbot=0;
mttop=n-1;
int mid, cmp;
while (bot <=top) {
mid = (bot +top)/2;
if (cmp = Compare(item,table[mid])) = 0)
retum mid; // tra ve chi so hangg muc
elseif (cmp <0)
top=mid- 1; // gioi han tim kiem toi nua thap hon
else
bot=mid + 1; // gioi han tim kiem toi nua cao hon
H
retum-1; // khong tim thay
}

1 Tim kiém nhi phan 1a mot giai thuat ndi tiéng dé tim kiém thong qua mot
danh sach cac hang muc da duoc sap xép. Danh sach tim kiém duoc bicu
dién boi table — mdt mang cac chudi cé kich thudc n. Hang muc tim kiém
duoc biéu thi boi item.

2 Compare la con tré ham duoc st dung dé so sanh item v&i cac phan tir ciia
mang.

7 O mdi vong ldp, viéc tim kiém dugc giam di phan nita. Piéu nay duoc
1ap lai cho t61 khi hai dau tim ki€ém giao nhau (dugc bi€u thi bdi bot va
top) hodc cho td1 khi mét so khép dugce tim thay.

9 Hang muc dugc so sanh v6i myc ¢ gilra cia mang.

10 Néu item kh6p v6i hang muc gitra thi tra vé chi myc cta phan sau.

11 Néu item nho hon hang muc gitra thi sau do tim kiém duoc gi61 han to1
nita thap hon ciia mang.

14 Néu item 16n hon hang muc gitra thi sau d6 tim kiém duoc gidi han toi
nita cao hon ctia mang..
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16 Tra vé -1 dé chi dinh rang khéng c6 mot hang muc so khép.
Vi du sau trinh bay ham BinSearch c6 thé duoc goi véi stremp dugc truyén
nhu ham so sanh nhu the nao:

char *cities[| = {"Boston", "London", "Sydney", "Tokyo"};
cout << BinSearch("'Sydney", cities, 4 stremp) <<'\n';

Dbiéu nay s€ xuat ra 2 nhu dugc mong doi.

5.7. Tham chiéu

Mbt tham chiéu (reference) la mot biét hi¢u (alias) cho mdt dbi tuong. Ky
hiéu dugc dung cho dinh nghia tham chiéu thi twong ty vdi ky hiéu dung cho
con tré ngoai tror & dugc su dung thay vi *. Vi dy,

double num1 =3.14; )
double &num2 =numl; //num?2 la mot tham chiéu t61 numl

dinh nghia num2 nhu 1a mét tham chiéu téi numl. Sau dinh nghia nay ca hai
numl va num2 tham khao téi cting mot d6i tuong nhur thé chiing 1a ciing bién.
Can biét rd 1a mot tham chiéu khong tao ra mdt ban sao cia mot ddi tuong ma
chi don thuan 1a mot biét hiéu cho né. Vi vay, sau phép gan

numl =0.16;

c4 hai numl va num?2 s& biéu thi gia tri 0.16.

Mot tham chiéu phai ludn dugc khoi tao khi n6 dugc dinh nghia: né 1a
mot bi¢t danh cho cai gi do6. Viéc dinh nghia mgt tham chiu 161 sau d6 méi
khoi tao no 1a khong dung luat.

double &num3; // khong ding luét: tham chiéu khéng c6 khoi tao
num3 =numl;

Ban ciing c6 thé khoi tao tham chiéu téi mot hang Trong truong hop
nay, mot ban sao cua hang dugc tao ra (sau khi bat ky su chuyén kiéu can
thiét nao do) va tham chiéu duoc thiét lap dé tham chiéu t&i ban sao do.

mt&n=1; //n tham khdo t61 ban sao ctia 1

Ly do ma n lai tham chiéu t&i ban sao ciia 1 hon 14 tham chiéu toi chinh 1 1a
su an toan. Ban hay xem xét di€u gi s€ xay ra trong truong hop sau:

mt&x=1;
Hx;
nty=x+1;

1 & hang dau tién va 1 & hang thr ba gidng nhau la cung d6i tuong (hau hét
cac trinh bién dich thuc hién t6i wu hing va cdp phat ca hai 1 trong cung mot
vi tri bd nhé). Vi thé chung ta mong doi y 13 3 nhung né c¢6 thé chuyén thanh
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4. Tuy nhién, béng cach ép budc x 1a mdt ban sao cua 1 nén trinh bién dich
dam bao rang ddi twong duoc biéu thi boi x s& khac voi ca hai 1.

Viéc sir dung chung nhét cta tham chiéu 1a cho cac tham sé ctia ham.
Céc tham sb cua ham thuong 1am cho d& dang kiéu truyén-bang-tham chiéu,
trai v6i kiéu truyén-bang-gia tri ma chung ta st dung dén thoi diém nay. Dé
quan sat sy khac nhau hay xem xét ba ham swap trong Danh sach 5.9.

Danh sach 5.9
1 | void Swapl (intx, inty) // truyén bang tri (d0i tuong)
24
3 inttemp=x;
4 X=Y;
5 y=temp;
6
7 | void Swap2 (int *x, int *y) // truyén bang dia chi (con tro)
8
9 int temp = *x
10 *x=*y;
11 *y =temp;
12
13 | void Swap3 (int &x,int&y) ~ //truyén bang tham chiéu
14 | ¢
15 inttemp=x;
16 X=Y;
17 y=temp;
18

Chu giai

1 Méc du Swapl chuyén ddi x vay, diéu nay khong anh hudng toi cac 601
s6 dugc truyen t61 ham boi vi Swapl nhan mét ban sao cua cac dbi s6.
Nhitng thay d6i trén ban sao thi khéng anh huong dén dir lidu gdc.

7 Swap2 vugt qua van dé ctia Swapl bang cach sir dung cac tham sb con tro
dé thay thé. ‘Thong qua giai tham khao (dereferencing) cac con tré Swap2
lay gia tri gbc va chuyen dbi chung.

13 Swap3 vuot qua van dé ctia Swapl bang cach sir dung cac tham sé tham
chiéu dé thay thé. Cac tham s tré thanh cac biét danh cho cac ddi s6
duogc truyén téi ham va vi thé chuyén d6i chiing khi can.

Swap3 c6 thuan loi thém, ca phap goi ciia né gidng nhu Swapl va khong
c6 lién quan dén dinh dia chi (addressing) hay 1a giai tham khao
(dereferencing). Ham main sau minh hoa sy khac nhau gitra cac 101 goi ham
Swapl, Swap2, va Swap3.

int main (void)
inti=10,j=20;

Swapl(i, j); cout <<i<<","<<j<<'n
Swap2(&i, &j); cout<<i<<","<<j<<\n)
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Swap3(i, j); cout <<i<<","<<j<<'n;
Khi chay chuong trinh s€ cho két qua sau:

10,20
20,10
20,10

5.8. Pinh nghia kiéu

Typedef 1a ct phap dé mo dau cho céc tén twong trung cho cac kiéu dir lidu.
Nhu 12 mot tham chiéu dinh nghia mot biét danh cho mdt ddi tuong, mot
typedef dinh nghia mot biét danh cho mét kiéu. Muc dich co ban cta no 1a dé
don gian hoa cac khai bao kiéu phirc tap khac nhu mot su tro gitp dé cai
thién kha ning doc. O day 1a mot vai vi du:

typedef char *String;
typedef char Name[ 12];
typedef unsigned int uint;

Tac dung cua cac dinh nghia nay l1a String tr¢ thanh mot bié¢t danh cho char®,
Name tr¢ thanh moét biét danh cho mét mang gom 12 char, va uint tré thanh
mot biét danh cho unsigned int. Vi thé:

String  str; // thi trong tr nhur: char *str;
Name name; // thi tuong tur nhur: char name[12];
uint n; // thi tuong tir nhur: unsigned int n;

Khai bao phirc tap ctia Compare trong Danh sach 5.8 13 mot minh hoa tbt
cho typedef:

typedef int (*Compare)(const char*, const char*);
int BinSearch (char *item, char *table[], int n, Compare comp)
{

/...
if ((cmp = comp(item, table[mid])) =0)
retum mid;
/...
h

typedef md dau Compare nhu 1a mot tén kiéu méi cho bat ky ham véi nguyén
mau (prototype) cho trudc. Nguoi ta cho rang diéu nay lam cho dau hi¢u cua
BinSearch don gian hon.
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Bai tap cudi chuwong 5

5.1

5.2

53

54

5.5

Dinh nghia hai ham tuong ing thuc hién nhédp vao cac gié tri cho céc phan tir
cua mang va xuat cac phan tr cia mang:

void ReadArray (double nums[], const int size);
void WriteArray (double nums[], const int size);

Dinh nghia m¢t ham ddo ngugc thir tu céc phﬁn tor cua mot mang s6 thuc:
void Reverse (double nums[ ], const int size);

Bang sau dac ta cac ndi dung chinh ctia bon loai hang cua cac ngii coc diém
tam. Dinh nghia mdt méang hai chiéu dé bat dir li¢u nay:

So Pudng Béo Mubi
Top Flake 12g 25¢g 16g 0.4¢g
Cornabix 22¢g 4g 8g 0.3g
Oatabix 28g 5¢g 9¢g 0.5g
Ultrabran 32¢g 7g 2g 0.2g

Viét mot ham xudt bang nay timg phan tir mot.

Dinh nghia mot ham dé nhap vao danh sach céc tén va luu trit ching nhu 13
cac chuoi dugc cap phat dong trong mot mang va mot ham dé xuat chiing:

void ReadNames (char *names[], const int size);
void WriteNames (char *names][ ], const int size);

Vjét mét ham khac dé sip xép danh sach bang cach sir dung giai thuat sap
x€p ndi bot (bubble sort):

void BubbleSort (char *names[], const int size);

Sap xép nodi bot lién quan dén viéc quét 1ap lai danh sach, trong dé trong khi
thue hién quét cic hang muc ké nhau dugc so sanh va doi chd néu khong theo
thir tw. Quét ma khong lién quan dén viéc dbi chd chi ra rang danh sach da
duogc sap xép thir tu.

Viét lai ham sau béng cach st dung tinh toan con tro:

char* ReverseString (char *str)
{

int len = strlen(str);
char *result =new char{len+1];

for (register 1=0; 1 < len; ++i)
result]i] =str{len-1i-1];

result[len] ="0';

return result;
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5.6 Viét lai giai thuat BubbleSort (tir bai 5.4) sao cho n6 sir dung mét con tré ham
deé so sanh cac tén.

5.7 Viét lai cac mi sau bang cach sir dung dinh nghia kiéu:

void (*Swap)(double, double);
char *table[];

char *&name;

usigned long *values[10][20];
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Chuong 6. Lap trinh hwéng d6i twong

Chuong nay gi6i thiéu nhitng khai niém co ban trong lap trinh hudng dbi
tugng. Cac khai niém co ban nhu 16p, ddi twong, thudc tinh, phuong thirc,
thong diép, va quan hé cua chung s& duoc thao luan trong phin nay. Thém
vao d6 1a sy trinh bay cua nhimng dic diém quan trong trong 1ap trinh huéng
d6i twong nhu tinh bao goi, tinh thira ké, tinh da hinh,.. nham gitip ngudi hoc
c6 cai nhin téng quat vé lap trinh hudng d6i tuong.

6.1. Giéi thigu

Huong d01 tuong (object orientation) cung cap mot kiéu méi dé xay dung
phan mém. Trong kiéu méi nay, cac dbi twong (object) va cac 16p (class) 1a
nhitng khbi xay dung trong khi céc phuong thuc (method), théng diép
(message), va su thira ké (inheritance) cung cap cac co ché chu yéu.

Lap trinh huéng (101 tugng (OOP- Object-Oriented Programming) 1a
mot cach tu duy méi, tiép can hudng ddi twong dé giai quyét vin dé bang
may tinh. Thuat ngt OOP ngay cang trd nén thong dung trong linh vuc cong
nghé thong tin.

Khai niém 6.1

Lap trinh huéng ddi tuong (OOP) 1a mét phuong phap thiét k& va phat
trién phin mém dua trén kién trac lép va dbi tuong.

Néu ban chua bao gid sir dung mot ngon ngir OOP thi trudc tién ban nén
nam vitng cac khai niém cia OOP hon 1a viét cac chuong trinh. Ban can hiéu
dugc ddi tuong (object) la gi, 16p (class) 1a gi, chung c6 quan hé voi nhau nhu
thé nao, va 1am thé nao dé cac ddi tuong trao d6i thong diép (message) véi
nhau, vang vang.

OOP 1a tap hop cac ky thudt quan trong ma co thé ding dé lam cho viéc
trién khai chuong trinh hiéu qua hon. Qua trinh tién hoéa cua OOP nhu sau:

= Lap trinh tuyén tinh

= Lép trinh co cdu trac

= Sy triru tugng hoa dir licu
= Lép trinh huéng d6i tugng
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6.2. Truu twong hoa (Abstraction)

Triru twong hoa 1a mot k§ thuat chi trinh bay nhimg cac dac diém can thiét
clia van dé ma khong trinh bay nhimg chi tiét cu thé hay nhitng 15i giai thich
phtre tap cua van dé d6. Hay néi khac hon no la mot ky thudt tap trung vao
thr can thiét va phét 10 di nhitng thi khong can thiét.

Vi du nhiing thong tin sau day la cac dic tinh gan két v6i con ngudi:

= Tén

»  Tudi

= Pia chi

* Chiéu cao
=  Mau toc

Gia sir ta can phat trién Gng dung khach hang mua sim hang hoa thi
nhiing chi tiét thiét yéu Ia tén, dia chi con nhitng chi tiét khac (tuéi chiéu cao,
mau toc, ..) 14 khong quan trong d6i véi Gng dung. Tuy nhién, néu ching ta
phat trién mot tng dung hd tro cho viée diéu tra t6i pham thi nhitng thong tin
nhu chiéu cao va mau toc 1a thiét yéu.

Sy triru twong hoa di khong ngimg phat trién trong cac ngdn ngit lap
trinh, nhung chi & muc dir li€u va thu tuc. Trong OOP, viéc nay dugc nang
1én & murc cao hon — mic ddi tuong. Sy triru tugng hoa duoc phan thanh sy
triru tugng hoa dir li€u va triru tugng hda chuong trinh.

Khai niém 6.2

Trim tuong héa dir liéu (data abstraction) 1la tién trinh x&c dinh va
nhém cic thudc tinh va cdc hanh débng lién quan dén mét thuc thé dic
thi trong tng dung dang phat trién.

Triu tuong héa chuong trinh (program abstraction) la mdt sy truu
tuong héa dir 1iéu ma lam cho cic dich vu thay ddi theo dit liéu.

6.3. Doi twgng (object)

Céc dbi tuong 1a chia khoa dé hiéu dugc k§ thuat huong dbi tuong. Ban c6
thé nhin xung quanh va thay dugc nhiéu dbi twong trong thé gisi thuc nhu:
con chod, cai ban, quyen V0, cdy viét, tivi, xe hoi ...Trong mot hé thong hudng
dbi twong, moi thir déu 1a d6i twong. Mot bang tinh, mot 6 trong bang tinh,
mot biéu do, mot bang bao cao, mdt con sb hay mdt s6 dién thoai, mot tap tin,
mot thu muc, mot may in, mot cdu hodc mot tur, tham chi moét ky tu, tat ca
chung 1a nhitng vi du ctia mot ddi twong. R rang chung ta viét mot chuong
trinh huéng déi twong ciing c6 nghia 13 chiing ta dang xay dyng mot mo hinh
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ctia mot vai bd phan trong thé gidi thuc. Tuy nhién cac ddi twong nay co thé
dugc biéu dien hay md hinh trén may tinh.

Mot dbi twong thé gidi thuc 1a mot thyuc thé cy thé ma thong thuong ban
coO thé sO, nhin thady hay cdm nhan dugc. Tat ca cac doi tugng trong thé gioi
thuc déu co6 trang thai (state) va hanh dong (behaviour). Vi du:

Trang thai Hanh dong
= Tén =  Sda
, = Mau = Vay tai
Con ché . Gibng . Qhay
*  Vui sudng = An
* Banhrang ) Ta.u}g tO;C
- Ban dap *  Giam toc
Xe dap A ox = Chuyén
" Dayxich banh ran
= Banh xe &

Céc d6i twong phin mém (software object) c6 thé duoc ding dé bicu
dién cac d6i tuong thé gidi thuc. Chung dugc mod hinh sau khi cac ddi tuong
thé gidi thuc c6 ca trang thai va hanh dong. Gidng nhu cac d6i tugng thé gisi
thuc, cac ddi twong phan mém ciling c6 thé c6 trang thai va hanh dong. Mot
d6i twong phan mém co bién (variable) hay trang thai (state) ma thuong duoc
goi 1a thudc tinh (attribute; property) dé duy tri trang thai cia né va phwong
thire (method) dé thuc hién cac hanh dong cua nd. Thude tinh 1a mot hang
muc dir liéu dugce dat tén bdéi mot dinh danh (identifier) trong khi phuong
thirc 1a mot chie ning dugc két hop voi dbi twong chia né.

OOP thuong sir dung hai thuat ngt ma sau nay Java cling st dung la
thudc tinh (attribute) va phuong thirc (method) dé dic ta twong tng cho trang
thai (state) hay bién (variable) va hanh dong (behavior). Tuy nhién C++ lai sir
dung hai thuit ng@t dir li€éu thanh vién (member data) va ham thanh vién
(member function) thay cho céc thuat ngit nay.

Xét mot cach dic biét, chi mot ddi tuong riéng 1€ thi chinh né khong hiru
dung. Mot chuong trinh hudng dbi twong thudng gdm c6 hai hay nhiéu hon
cac dbi twgng phan mém twong tac 1an nhau nhu 13 sy tuong tac cia cac dbi
tugng trong trong thé gidi thuc.

Khai niém 6.3

Pdi tuong (object) 1la mot thuc thé phan mém bao boc cac thudc tinh
va cdc phuong thtc lién quan.

Ké tir day, trong gido trinh nay chung ta str dung thuét ngir dbi twong (object)
dé chi mot dbi twong phan mém. Hinh 6.1 1a mot minh hoa ctia mot ddi tuong
phan mém:
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Hinh 6.1  M{t dbi twong phin mém

Yariahles

Methods
(bhehaviar) f

Moi thir ma d6i tugng phin mém biét (trang thai) va c6 thé lam (hanh
dong) duoc thé hién qua cac thudc tinh va cac phuong thirc. Mot ddi tuong
phan mém mé phong cho chiéc xe dap s& c6 cac thude tinh dé xac dinh cac
trang thai cua chiéc xe dap nhu: tdc d6 ctia nd 1a 10 km trén gi0, nhip ban dap
la 90 vong trén phut, va banh rang hi¢n tai la banh rang thr 5. Céc thudc tinh
nay thong thuong duoc xem nhu thude tinh thé hién (instance attribute) boi
vi chiing chira dyng cac trang thai cho mot ddi tuong xe dap cu thé. Trong k¥
thuat huong ddi tuong thi mat ddi tuong cu thé duoc goi la mdt thé hi¢én
(instance).

Khai niém 6.4

Mot 361 tuong cu thé duoc goi 1la mdt thé hién (instance).

Hinh 6.2 minh hoa mét xe dap dugc mo hinh nhu mét dbi tuong phén mém:

Hinh 6.2  Doi twong phin mém xe dap
gears '
- l
chang
cadence

Déi tuong xe dap phan mém ciing ¢ cac phuong thic dé thing lai, ting
nhip dap hay 1a chuyén d6i banh ring. N6 khong c6 phwong thirc dé thay ddi
toc d6 vi tdc do cta xe dap c6 thé tinh ra tir hai yéu t s6 vong quay va banh
rang hién tai. Nhimg phuong thirc nay théng thuong dugc biét nhu 1a céac
phuwong thwée thé hién (instance method) boi vi chung tac dong hay thay
doi trang thai cua mot ddi tuong cu thé.
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6.4. Lop (Class)

Trong thé gidi thuc théng thuong co nhidu loai dbi tugng cing loai. Chang
han chiéc xe dap cta ban chi 1a mot trong hang ti chiéc xe dap trén thé gidi.
Tuong ty, trong mot chuong trinh huéng d6i tugng co thé co nhiéu ddi tuong
cung loai va chia sé¢ nhiing dac diém chung. Str dung thuét ngir huong dbi
tuong, ching ta c6 thé noi rang chiéc xe dap cta ban 1a mot thé hién cua 16p
xe dap. Cac xe dap c6 mét vai trang thai chung (banh rang hién tai, sd vong
quay hién tai, hai banh xe) va cac hanh dong (chuyén banh ring, giam toc).
Tuy nhién, trang thai cia mdi xe dap 1a doc 1ap va co thé khac voi cac trang
thai cua cac xe dap khac. Trudc khi tao ra cac xe dap, cac nha san xuat
thuong thiét 1ap mot bang thiét ké (blueprint) mé ta cac dic diém va cac yeu
t6 co ban cua xe dap. Sau d6 hang loat xe dap s€ dugc tao ra tur ban thiét ké
nay. Khong hiéu qua néu nhu tao ra mot ban thiét ké méi cho mdi xe dap
duoc san xuét.

Trong phan mém hudng ddi twong ciing c¢6 thé c6 nhiéu ddi twong cing
loai chia s¢ nhiing dac diém chung nhu 1a: cac hinh chit nhat, cic mau tin
nhan vién, cac doan phim, ... Giéng nhu 14 c4c nha san xuit xe dap, ban co
thé tao ra mot bang thiét ké cho cac d6i twong nay. Mot bang thiét ké phan
mém cho cac d6i tugng duoc goi 13 16p (class).

Khai niém 6.5

Lép (class) la mdt thiét ké (blueprint) hay mdt mau ban
dau (prototype) dinh nghla cac thudc tinh va cac phuong
thiic chung cho tit ca cic dbi tuong cia cung mot loai
nao do.

Mot dbi tuong 1la mot thé hién cu thé cua mét 1lop.

Tré lai vi du vé xe dap chiing ta thay rang mot 16p Xedap 13 mot bang thiét ké
cho hang loat cac ddi tuong xe dap duoc tao ra. Moi ddi tuong xe dap 1a mot
thé hién cua 16p Xedap va trang thai cia nd c6 thé khac véi cac ddi tuong xe
dap khéc. Vi du mét xe dap hién tai co thé 1a & banh rang th 5 trong khi mét
chiéc khéc c6 thé 1a & banh rang thi 3.

Lép Xedap s& khai bao cac thudc tinh thé hién can thiét dé chua dung
banh ring hién tai, s vong quay hién tai, .. cho mdi ddi tugng xe dap. Lop
Xedap cling khai bao va cung cap nhimng th1 cong cho cac phuong thirc thé
hién de cho phép nguoi di xe dap chuyén d6i banh ring, phanh lai, chuyén
dbi s6 vong quay, .. nhu Hinh 6.3.
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Hinh 6.3

Hinh 6.4

Khai bao cho 16p Xedap

currentspeed
currentCadence

Gear
mpkme ration

clange
= 3 [

currentCear

Sau khi ban da tao ra 16p xe dap, ban co thé tao ra bat ky ddi tugng xe
dap nao tir 16p nay. Khi ban tao ra mot thé hién cta 16p, hé thong cip phat du
bd nhé cho ddi tuong va tat ca cac thudc tinh thé hién cua nd. Mdi thé hién s&
¢6 ving nhé riéng cho cac thudc tinh thé hién cta né. Hinh 6.4 minh hoa hai
d6i twong xe dap khac nhau duoc tao ra tir ciing 16p Xedap:

Hai d6i twong ciia 16p Xedap

clanme currentspeed = 10 currentipeed = 15

qears
currentCadence = 60 currentCadence = 90
Gear Gear
mpkme gt mpleme 1t

currentCear =5 currentGear = 2

MyBike YourBike

Ngoai cac thudc tinh thé hién, cac 16p co thé dinh nghia cic thude tinh
16p (class attribute). Mot thudc tinh 16p chira dung cac thong tin ma dugc
chia sé boi tit ca cac thé hién cua 16p. Vi du, tit ca xe dap co cung sd luong
banh rang. Trong truong hop ndy, dinh nghia mot thudc tinh thé hién dé giir
s6 lugng banh ring 1a khong hiéu qua boi vi tit ca cac viung nhd cia cac
thudc tinh thé hién nay déu giir ciing mét gia tri. Trong nhitng trudng hop nhu
thé ban c6 thé dinh nghia mot thudc tinh 16p dé chira dung sé lwong banh
ring ctia xe dap.Tat ca cac thé hién cua 16p Xedap sé chia thudc tinh nay. Mot
16p ciing ¢ thé khai bao cic phwong thire 16p (class methods). Ban c6 thé
triéu goi mot phuong thirc 16p tryc tiép tir 16p nhung nguoc lai ban phai triéu
goi cac phuong thirc thé hién tir mot thé hién cu thé nao do.
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Hinh 6.5 Lép va thé hién cia l6p

currentapeed = 15
currentCadence = 90

numberOfCears = 18 Aumberdfiears = 18

Currentoear = 2

YourBike

Class Instance of a Class

Khai niém 6.6

Thudc tinh 1ép (class attribute) la mét hang muc dit
liéu lién két voi mdét 16p cu thé ma khéng lién két voi
cac thé hién cua 1ép. NO dugc dinh nghia bén trong dinh
nghia 16p va dugc chia sé bdi tat cd cac thé hién cua
16p.

Phuong thuc 1ép (class method) la mdt phuong thiuc dugc
triéu goi ma khéng tham khao tdi bat ky mdét doi tuong
nao. Tat ca cac phuong thuc 1ép anh hudng den toan bd
16p cht khéng anh hudng dén mét 1é6p riéng ré nao.

6.5. Thudc tinh (Attribute)

Céc thudc tinh trinh bay trang thai ciia di tuong. Céc thudc tinh ndm giir cac
gia tri dir li¢u trong mdt doi tuong, chung dinh nghia mét doi tugng dac thu.

Khai niém 6.7

Thuéc tinh (attribute) la dit 1iéu trinh bay cic ddc diém
vé mdt doi tuong.

Mot thudc tinh c6 thé duoc gan mot gia tri chi sau khi mot ddi tugng dua
trén 16p éy duogc tao ra. M4t khi cac thudc tinh dugc gén gia tri chiing mo ta
mot ddi twong. Moi dbi tuong ctia mot 16p phai cd cung cac thude tinh nhung
gia tri cua céc thudc tinh thi co thé khac nhau. Mot thudc tinh cua dbi tugng
c6 thé nhan cac gia tri khac nhau tai nhimg thoi diém khac nhau.
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6.6. Phuong thirc (Method)

Céc phuong thiic thyc thi cac hoat dong ciia d6i tuong. Cac phuong thirc 13
nhan to lam thay d6i cac thudc tinh cua doi tugng.

Khai niém 6.8

Phuong thic (method) cé 1lién quan tdi nhung thr ma déi
tuong c6 thé lam. Mot phuong thic dap Utng mdt chiic nang
tdc déng lén dit liéu cua déi tuong (thudc tinh).

Céc phuong thuc xac dinh cach thic hoat dong cia mot ddi tuong va
duoc thuc thi khi d6i tuong cu thé dugc tao ra.Vi du, cac hoat dong chung cua
mot dbi tuong thudc 16p Cho 1a sua, vay tai, chay, va dn. Tuy nhién, chi khi
mot dbi tuong cu thé thudc 16p Ché duogc tao ra thi cdc phuong thic sua, Vﬁy
tai, chay, va an mai dugc thuc thi.

Céac phuong thirc mang lai mot cach nhin khac vé dbi twong. Khi ban
nhin vao d6i tugng Cira ra vao bén trong méi trudng ctia ban (moi truong thé
gidi thuc), mdt cach don gian ban co thé thay no6 1a mot ddi twong bat dong
khong co kha nang suy nghi. Trong tlep can hudng dbi tugng cho phat trién
hé thong, Cira ra vao cé thé duoc lién két toi phuong thire duge gia sir 1a ¢o
thé duoc thuc hién. Vi dy, Ctra ra vao c6 thé md, né cé thé dong, nd cod thé
khoa, hodc nd co thé mo khoa. Tét ca cac phuong thic nay gan két véi doi
tugng Cura ra vao va dugc thuc hién bdi Cira ra vao chtr khong phai mét ddi
tuong nao khac.

6.7. Thong diép (Message)

Mot chuong trinh hay ing dung l6n thu()'ng chua nhiéu ddi tuong khac nhau.
Céc dbi twong phan mém tuong tac va giao tlep v6i nhau bang cich goi cac
thong diép (message). Khi ddi twong A mudn ddi twong B thuc hién cac
phuong thtrc ctia ddi twong B thi d6i tuong A gdi mot thong diép téi ddi
tuong B.

Vi du déi tuong nguoi di xe dap mubn dbi tuong xe dap thuc hién
phuong thirc chuyén d6i banh rang cua né thi doi tugng nguoi di xe dap can
phai g&1 mot thong di€p tdi doi tugng xe dap.

Poi khi ddi twong nhan can thong tin nhiéu hon dé biét chinh xac thyuc
hién cong viéc gi. Vi du khi ban chuyén banh rang trén chiéc xe dap ctia ban
thi ban phai chi rd banh rang nao ma ban mudn chuyén. Cac thong tin nay
duogc truyén kém theo thong diép va dugc goi 1a cac tham sd (parameter).
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Mot thong diép gdm co:
*  Pbi twong nhan thong diép
= Tén cua phuong thirc thyc hién

=  Céc tham s6 ma phuong thirc can

Khii niém 6.9

Mot théng diép (message) 1a mot 10i yéu cidu mot hoat déng.

Mot théng diép dugc truyén khi mét dbi tuong triéu goi mét
hay nhiéu phuong thiic ctia dbi tuong khac dé yéu cidu théng
tin.

Khi mot ddi tuong nhan dugc mot thong di€p, nd thuc hién mdt phuong
thire twong Gng. Vi du d6i tuong xe dap nhan dugc thong diép 1a chuyén doi
banh rang no6 s& thuc hién viéc tim kiém phwong thirc chuyén doi banh ring
tuong tng va thuc hién theo yéu cau cta thong diép ma né nhan dugc.

6.8. Tinh bao goi (Encapsulation)

Trong déi tugng xe dap, gia tri cua céc thudc tinh dugc chuyén ddi boi céc
phuong thtc. Phuong thitc changeGear() chuyén d6i gia tri cta thudc tinh
currentGear. Thudc tinh speed dugc chuyén d6i boi phuong thic
changeGear() hoac changRpm().

Trong OOP thi cic thudc tinh 13 trung tdm, 12 hat nhan cta ddi tuong.
Céc phuong thirc bao quanh va che gidu di hat nhan cta déi twong tir cac doi
tugng khac trong chuong trinh.Viéc bao goi cac thudc tinh ctia mot dbi tuong
bén trong su che chd cia cac phuong thire cua n6d dugce goi la sy dong goi
(encapsulation) hay 1a dong goi dir ligu.

Pic tinh déng goi dir lidu 1a ¥ tudng cta cac nha thiét cac hé thong
hudng ddi twong. Tuy nhién, viéc ap dung trong thyc té thi c6 thé khong hoan
toan nhu thé. Vi nhing 1y do thuc té ma cac ddi twong ddi khi can phai phoi
bay ra mot vai thudc tinh ndy va che gidu di mot vai phuong thic kia. Tuy
thudc vao cac ngdn ngit lap trinh hudng dbi twong khac nhau, chiing ta ¢6 cac
diéu khién céc truy xudt dit liéu khac nhau.

Khai niém 6.10

Péng géi (encapsulation) la tién trinh che gidu viéc thyc thi
chi tiét cua mdt doi tuong.

Mot dbi tuong cdé moét giao di¢n chung cho céc ddi tuong khac st dung
de giao tiép vdi nd. Do dac tinh dong goi ma cac chi tiét nhu: cac trang thai
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duoc luu trit nhu thé nao hay cac hanh dong dugc thi cong ra sao co thé duoc
che gidu di tir cac d6i twong khac. Diéu nay ¢ nghia 14 cic chi tiét riéng cia
dbi trong c6 thé dugce chuyén d6i ma hoan toan khong anh huodng toi cac dbi
tuong khac c6 lién hé voi nd. Vi du, mot ngudi di xe dap khong can biét
chinh xac co ché chuyén banh rang trén xe dap thyc sy lam viéc nhu thé nao
nhung van c6 thé sir dung no. Piéu nay duoc goi la che giau thong tin.

Khai niém 6.11

Che gidu théng tin (information hiding) la viéc 4n di céc chi
tiét cuta thiét ké hay thi cbng tu cadc doi tuong khac.

6.9. Tinh thira ké (Inheritance)

Hé théng hudng dbi tuong cho phép cac 16p dugc dinh nghia ké thira tir cac
16p khéc. Vi du, 16p xe dap leo nui va xe dap dua la nhitng 16p con (subclass)
ctia 10p xe dap. Nhu vay ta co thé néi 16p xe dap 1a 16p cha (superclass) ciia
16p xe dap leo nli va xe dap dua.

Khai niém 6.12

Thita k& (inheritance) nghia la céc hanh déng (phuong thtc) va
c@c thudc tinh dugc dinh nghia trong mét lép céd thé duoc thua
ké hodc dugc st dung lai bdi 1ép khéc.

Khai niém 6.13

Lép cha (superclass) la 16p co cac thudc tinh hay hanh ddng
duoc thtra hudng bdi mdt hay nhiéu 16p khac.

Lép con (subclass) la 1lép thua hudng mét vai ddc tinh chung
cua 16p cha va thém vao nhiing ddc tinh riéng khéac.

Céc 16p con thira ké thudc tinh va hanh dong tir 16p cha ciia chung. Vi du,
mot xe dap leo nui khong nhitng ¢6 banh ring, s vong quay trén phut va toc
do giéng nhu moi xe dap khac ma con c6 thém mot vai loai banh rang vi thé
ma n6 can thém mot thudc tinh 1a gearRange (loai banh ring).

Céc 16p con c6 thé dinh nghia lai cac phuong thirc dugc thira ké dé cung
cap cac thi cong riéng biét cho cac phuong thic nay. Vi du, mot xe dap leo
nui s& cin mot phuong thic dic biét dé chuyén dbi banh rang.
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Céc 16p con cung cép cac phién ban dic biét cua cac 16p cha ma khéng
can phai dinh nghia lai cic 16p méi hoan toan. O diy, ma 16p cha c6 thé dugc
st dung lai nhiéu lan.

6.10.Tinh da hinh (Polymorphism)

Mot khéi niém quan trong khac c6 lién quan mat thiét v6i truyén thong diép
1a da hinh (polymorphism). V&i da hinh, néu cing mot hanh dong (phuong
thirc) tmg dung cho cac d6i twong thudc cac 16p khac nhau thi c6 thé dua dén
nhitng két qua khac nhau.

Khai niém 6.14

Pa hinh (polymorphism) nghia 1a “nhiéu hinh thtc”, hanh dong
cing tén c6 thé dugc thuc hién khac nhau déi véi céc dbi
tuong/céc 1ép khac nhau.

Chung ta hiy xem xét cac ddi twong Ctra S6 va Cura Cai. Ca hai d6i
tugng c6 mdt hanh dong chung cé thé thuc hién 1a dong. Nhung mét ddi
tugng Cua Cai thuc hién hanh dong d6 co thé khac v6i cach ma mot dbi
tuong Culra S6 thuc hién hanh dong do. Ctra Cai khép canh cura lai trong khi
Cira SO ha céc thanh ctra xudng. That vdy, hanh dong dong co thé thuc hién
mot trong hai hinh thire khdc nhau. Mot vi du khéac 1a hanh dong hién thi. Tuy
thudc vao dbi tuong tac dong, hanh dong Ay co thé hién thi mot chudi, hodc
v€ mot dudong théng, hodc 14 hién thi mot hinh.

Da hinh c6 sy lién quan to1 viée truyén théng diép. Déi tuong yéu cau
can biét hanh dong nao dé yéu cau va _yéu cau tur dbi twong nao. Tuy nhién
d6i twong yéu cau khong can lo ling vé mot hanh dong dugc hoan thanh nhu
thé ndo.

Bai tap cudi chwong 6

6.1

Trinh bay céc dinh nghia cua cac thuat ngtr:
= Lap trinh hudng ddi tuong

=  Truu tugng hoa

=  Dbi tuong

n L(’)'p

= Thudc tinh

=  Phuong thuc

= Thong di¢p
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6.2 Phan biét sy khac nhau gitra 16p va ddi tuong, gitra thudc tinh va gia tri, gitra
thong di€p va truyén thong di¢p.

6.3 Trinh bay cac dic diém cia OOP.

6.4 Nhing loi ich ¢6 dugc thong qua thira ké va bao goi.

6.5 Nhiing thugc tinh va phuong thirc co ban ciia mot cai may giat.
6.6 Nhirng thudc tinh va phuong thirc co ban ciia mot chiée xe hoi.
6.7 Nhiing thugc tinh va phuong thitc co ban ctia mot hinh tron.

6.8 Chi ra céc d6i twong trong hé théng rut tién ty dong ATM.

6.9 Chi ra cac 16p c6 thé ké thira tir 16p dién thoai, xe hoi, va dong vat.
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Chwong 7. Lop

Chuong nay gi6i thiéu cdu tric 16p C++ dé dinh nghia cac kiéu dit liéu méi.
Mot ki€u dir liéu méi gom hai thanh phan nhu sau:

e Dic ta cu thé cho cac doi tuong cuia kiéu.

e Tap céac thao tac dé thuc thi cac ddi tuong.

Ngoai cac thao tac da dugc chi dinh thi khong co6 thao tac nao khac co
thé diéu khién ddi twong. V& mat nay ching ta thudng ndi rang céc thao tac
mo ta kiéu, nghia 1a chiing quyét dinh cai gi co thé va cai gi khong thé xay ra
trén cac doi tuong. Cling voi cung ly do nay, cac kiéu dir liéu thich hgp nhu
thé duoc goi 13 kiéu dir liéu triru twong (abstract data type) - triru tuong boi
vi su didc ta bén trong cua dbi twong duoc an di tir cac thao tic ma khong
thudc kiéu.

Mot dinh nghia 16p gém hai phan: phan dau va phan than. Phin diu 16p
chi dinh tén 16p va cac 16p co s& (base class). (Lop co sé ¢o lién quan dén
16p dan xuét va duoc thao luan trong chuong 8). Phan than 16p dinh nghia
cac thanh vién 16p. Hai loai thanh vién duoc hd tro:

« Dir liéu thanh vién (member data) c6 ct phap cua dinh nghia bién va chi
dinh cac dai dién cho céac doi tugng cua 1op.

e Ham thanh vién (member function) c6 ci phap cta khai bdo ham va chi
dinh cac thao tac cta l6p (cling dugc goi 1a cac giao dién cua 16p).

C++ su dung thuat nglt dir li¢u thanh vién va ham thanh vién thay cho
thudc tinh va phuong thirc nén ké tir day chung ta st dung dung hai thuat ngtr
nay dé dac ta cac 16p va cac doi tugng.

Céc thanh vién 16p duogc liét ké vao mot trong ba loai quyén truy xuat
khéc nhau:

« Céc thanh vién chung (public) ¢ thé dugc truy xuit boi tat ca cac thanh
phan st dung 16p.

e Cac thanh vién riéng (private) chi c6 thé dugc truy xuit boi cac thanh
vién 16p.

e Céc thanh vién dwge bao vé (protected) chi c6 thé duoc truy xudt boi cac
thanh vién 16p va cac thanh vién cua mdt 16p dan xuat.

Kiéu dix liéu duge dinh nghia boi mdt 16p dugc str dung nhu kiéu ¢6 san.
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7.1. Lop don gian

Danh sach 7.1 trinh bay dinh nghia cua mét 16p don gian dé dai dién cho céc
diém trong khong gian hai chiéu.

Danh sach 7.1

AN kAW

1 | class Point {

public:

int xVal, yVal;

void SetPt (int, int);
void OffsetPt (int, int);

Chu giai

Hang nay chtra p,hén‘ dau cua 16p va dat tén cho 16p 13 Point. Mot dinh
nghia 16p ludén bat dau voi tir khoa class va theo sau do la tén 16p. Mot
dau { (ngoac m¢) danh dau diém bat dau cua than 16p.

Hang ndy dinh nghia hai dir liéu thanh vién xVal va yVal, ca hai thudc
kiéu int. Quyen truy xuat mic dinh cho mét thanh vién cua 16p 1a riéng
(private). Vi thé ca hai xVal va yVal 1a riéng.

Tir khéa nay chi dinh rang tir diém nay tré di cac thanh vién cta 16p 1a
chung (public).

Hai hang nay la cac ham thanh vién. Ca hai c6 hai tham s6 nguyén va
mot kiéu tra veé void.

Déu } (ngodc dong) nay danh dau két thuc phan than 16p.

Thur ty trinh bay céc dir 1iéu thanh vién va ham thanh vién cua mot 16p 1a

khong quan trong lam. Vi du 16p trén c6 thé duoc viét twong duong nhu thé

nay:

class Point {
public:
void SetPt (int, int);
void OffsetPt (int, int);
private:
int xValyVal;
|5

Dinh nghia that sy cia cadc ham thanh vién thuong khong 1a bd phan cua

16p va xuat hién mot cach tach biét. Danh sach 7.2 trinh bay dinh nghia riéng
biét cuia SetPt va OffsetPt.
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Danh sach 7.2
1 | void Point::SetPt (int X, int y)
2
3 xVal=x;
4 yVal=y;
5
6 | void Point::OffsetPt (int x, int y)
7
8 xVal+=x;
9 yVal+=y;
0

Chu giai

1  Dinh nghia cua mot ham thanh vién thi twong tu nhu 14 ham binh thuong.
Tén ham duoc chi rd trude véi tén 16p va mot cap dau hai chim kép.
Diéu nay xem SetPt nhu mot thanh vién ciia Point. Giao dién ham phai phu
hop v6i dinh nghia giao dién trude do bén trong 16p (nghia la, liy hai
tham sb nguyén va c6 kiéu tra vé 13 void).

3-4 Cht y 1a ham SetPt (12 thanh vién cua Point) c6 thé ty do tham khao téi dit
liéu thanh vién xVal va yVal. Cac ham khoéng la ham thanh vién khong c6
quyeén nay.

Mot khi mdt 16p dugce dinh nghia theo cach nay, tén cia n6 bao ham mat
kicu dir liéu mai cho phép chung ta dinh nghia céac bién cua kiéu d6. Vi du:

Point pt; // pt 1a mot di tuong cia 16p Point
pt.SetPt(10,20); // ptduoc dat t6i (10,20)
pt.OffsetPt(2,2); //pttrd thanh (12,22)

Cac ham thanh vién dugc st dung ky hiéu c}éy cham: pt.SetPt(10,20) goi
ham SetPt ciia doi tuong pt, nghia 1a pt 1a mot doi s6 an cua SetPt.

Bing céach tao ra cac thanh vién riéng xVal va yVal chung ta phai chic
chan rang nguodi st dung 16p khong thé di€u khién truc ti€p chiang:

ptxVal=10; // khong hgp 1€
Diéu nay sé& khong bién dich.

O giai doan nay, chung ta can phan biét rd rang giira dbi tugng va 16p.
Mot 16p biéu thi mot kiéu duy nhat. Mot ddi tugng 1a mot phan tir cia mot
kiéu cu thé (16p). Vi du,

Point pt1, pt2, pt3;

dinh nghia tat ca ba dbi tugng (ptl, pt2, va pt3) cua cung mot 16p (Point). Cac
thao tac ctua mot 16p dugc ung dung boi cac ddi tuong cua 16p d6 nhung
khong bao gio duoc ap dung trén chinh 16p do. Vi thé mot 16p 1a mot khai
niém khoéng c6 su ton tai cu thé ma chiu su phan chiéu béi cac dbi twong cua
no.
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7.2. Cac ham thanh vién ndi tuyén

Viéc dinh nghia nhitng ham thanh vién 14 noi tuyén cai thién toc d6 dang ke.
Mot ham thanh vién dugc dinh nghia 1a ndi tuyén bang cach chén tir khoa
inline trude dinh nghia cua no.

inline void Point::SetPt (int x,int y)

xVal=x;
yVal=y;

Moét cach dé hon dé dinh nghia cdc ham thanh vién 1a noi tuyén la chén
dinh nghia cua cac ham nay vao bén trong 16p.

class Point {
int xVal, yVal;
public:
void SetPt (int x,int y) {xVal=x;yVal=y; }
void OffsetPt (intx,inty)  {xVal+=x;yVal+=y; }
|5

Chu y rang bdi vi than ham dugc chén vao nén khong can dau cham phay
sau khai bdo ham. Hon nita, cac tham s6 cua ham phai dugc dat tén.

7.3. Vidu: L6p Set

Tap hop (Set) 1a mot tap cac do6i tuong khong ké thir tu va khong lap. Vi du
nay thé hién rang mét tap hop co thé duoc dinh nghia boi mot 16p nhu thé
nao. Dé don gian chung ta gidi han trén hop cac sé nguyén voi sd luong cac
phan tr 13 hitu han. Danh sach 7.3 trinh bay dinh nghia 16p Set.

Danh sach 7.3
1 | #include <iostream.h>
2 | constmaxCard = 100;

enum Bool {false, true};
class Set {
public:

void EmptySet (void){ card=0; }
Bool Member (const int);
void AddElem (const int);
void RmvElem (const int);
void Copy (Set&);

Bool Equal (Set&);

void Intersect(Set&, Set&);
void  Union (Set&, Set&);
void Print (void);
private:
int elems[maxCard]; // cac phan tu cua tap hop
nt card; // so phan tu cua tap hop

b
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Chu giai

(e BN e N \ S

10

11

12
13
14

16
17

biét
nhu

maxCard biéu thi s6 lugng phén tir t6i da trong tap hop.

EmptySet x6a ndi dung tap hop bang cach dat s6 phan tir tap hop vé 0.
Member kiém tra mot s6 cho trude c6 thude tip hop hay khong.

AddElem thém mot phan tir méi vao tap hop. Néu phan tir da co trong tap
hop 161 thi khong lam gi ca. Nguoc lai thi thém n6 vao tap hop. Truong
hop ma tap hgp da tran thi phan tir khong dugc xen vao.

RmvElem x6a mot phan tir trong tap hop.

Copy sao chep tap hop t61 mot tap hop khac. Tham s6 cho ham nay 1a
mot tham chiéu t6i tap hop dich.

Equal ki,ém tra hai tap hop c6 bang nhau hay khoéng. Hai tap hop 1a bang
nhau néu chung chira dung chinh xac cung s6 phan tir (th ty ctia chung
la khong quan trong).

Intersect so sanh hai tap hop dé cho ra tdp hop tht ba chira cac phan tir 1a
giao cua hai tap hop. Vi du, giao cua {2,5,3} va {7,5,2} 1a {2,5}.

Union so sanh hai tap hop dé cho ra tap hop thir ba chira cac phan tir 1a
hoi cua hai tap hop. Vi dy, hop cua {2,5,3} va {7,5,2} 1a {2,5,3,7}.

Print in mot tap hop st dung ky hiéu toan hoc theo qui wdc. Vi du, mot
tap hop gdbm cac s6 5, 2, va 10 dugc in 1a {5,2,10}.

Céc phan tir ciia tap hop dugc biéu dién bang méang elems.

Sb phan tir ctia tp hop duoc biéu thi boi card. Chi ¢6 cac dau vao ban sb
dau tién trong elems dugc xem xét 1a cac phan tu hop 1€.

Vi¢c dinh nghia tach bi¢t cac ham thanh vién cia mét 16p do6i khi duoc
to1 nhu 1a sw cai dat (implementation) cia mot 16p. Sy thi cong 16p Set 1a
sau.

Bool Set::Member (const int elem)

}

for (register 1=0; 1 < card; ++i)
if (elems[i] == elem)
return true;
retum false;

void Set::AddElem (const int elem)

{

}

if (Member(elem))
return;

if (card < maxCard)
elems[card++]=elem;

else

cout <<"Set overflow\n";

void Set::RmvElem (const int elem)

for (register 1=0; 1 < card; ++i)
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if (elems[i]== elem) {
for(ji<card-1;++)  //dich cac phan tu sang trai
elems[i] =elems[i+1];

}
void Set::Copy (Set &set)

for (register 1=0; 1< card; ++i)
set.elems|i] = elems]i];
set.card = card;
H

Bool Set::Equal (Set &set)

if (card !=set.card)
return false;
for (register i =0; i < card; ++i)
if (!set Member(elems[i]))
return false;
retum true;

}
void Set::Intersect (Set &set, Set &res)

res.card=0;
for (register 1=0; 1< card; ++i)
if (set Member(elems]i]))
res.elems|res.card++] = elems][i];

H
void Set::Union (Set &set, Set &res)

set.Copy(res);
for (register 1=0; 1 < card; ++i)
res.AddElem(elems][i]);
H
void Set::Print (void)
{
Cout << n {Il;
for (inti=0; i< card-1; ++i)
cout <<elems][i] <<"";
if (card >0) // khong co dau , sau phan tu cuoi cung

cout << elems|card-1];
cout << "}\H";

Ham main sau day tao ra ba tap ddi tuong Set va thuc thi mot vai ham
thanh vién cta no.
int main (void)
Set sl,s2,s3;

s1.EmptySet(); s2.EmptySet(); s3.EmptySet();
s1.AddElem(10); s1.AddElem(20); s1.AddElem(30); s1.AddElem(40);

s2.AddElem(30); s2.AddElem(50); s2.AddElem(10); s2.AddElem(60);
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cout<<"sl="; s1.Print();
cout<<"s2="; s2.Print();

s2. RmvElem(50);
cout<<"s2 - {50} =",
s2.Print();
if (s1.Member(20))
cout<<"201sinsl\n";
sl.Intersect(s2,s3);
cout<<"sl intsec 2 ="
$3.Print();
s1.Union(s2,s3);
cout <<"s1 union s2 =
$3.Print();
if (!s1.Equal(s2))
cout<<"s1 <>g2\n'";
retum 0;

_"

Khi chay chuong trinh sé& cho két qua nhu sau:

s1={10,20,30,40}
s2={30,50,10,60}

s2 - {50} = {30,10,60}
20isinsl

sl intsec s2 = {10,30}

s1 union s2 = {30,10,60,20,40}
sl<>s2

7.4. Ham xay dung (Constructor)

Hoan toan c6 thé dinh nghia va khoi tao cac dbi tuong clia mot 16p & cing
mot thoi diém. Piéu nay duoc hd tro boi cac ham dic biét goi 13 ham xay

dung (constructor). Mot ham xay dung ludn c6 cung tén voi tén 16p cua no.
N6 khong bao gio c6 mot kiéu tra vé rd rang. Vi du,

class Point {
int xVal, yVal;
public:
Point (int x,int y) {xVal =x; yVal=y;} / constructor
void OffsetPt (int,int);
|8

la mdt dinh nghia c6 thé cua 16p Point, trong do SetPt da duoc thay thé boi mot

ham xay dung dugc dinh nghia ngi tuyén.

Bay gi¢ ching ta c6 thé dinh nghia cac ddi twong kiéu Point va khdi tao
chung mét lugt. Piéu nay qua that la ép budc d6i v6i nhitng 16p chira cac ham
xay dung doi hoi cac doi sb:

Point pt1 =Point(10,20);
Point pt2; // trai luét

Hang tha nhét c6 thé duoc dic ta trong mot hinh thirc ngén gon.

Point pt1(10,20);
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Mot 16p 6 thé c6 nhiéu hon mot ham xay dyng. Tuy nhién, dé tranh mo
ho thi moi ham xay dung phai c6 mdt dau hiéu duy nhat. Vi duy,

class Point {
int xVal,yVal
public:
Point (int x, int y) {xVal=x; yVal=y; }
Point (float, float); // cac toa do cuc
Point (void) {xVal=yVal=0;} //goc
void OffsetPt (int, int);

Point::Point (float len, float angle) // cac toa do cuc

xVal = (int) (len * cos(angle));
yVal = (int) (len * sin(angle));

c6 ba ham xay dung khac nhau. Mot dbi tuong c6 kiéu Point c6 thé duoc dinh
nghia sir dung bat ky ham nao trong cac ham nay:

Point pt1(10,20); // toa do Bé-cat-to
Point pt2(60.3,3.14); //toadd cuc

Point pt3; 1/ gbc
Lép Set c6 thé dugc cai tién bang cach str dung mot ham xay dung thay
vi EmptySet:
class Set {
public:
Set  (void) {card=0;}
/...
I8

Diéu nay tao thuan loi cho cac lép trinh vién khong can phai nhé goi EmptySet
nira. Ham xay dung dam bao rang moi tap hop 1a réng vao lic ban dau.

Lép Set co thé dugc cai tién hon nita béng cach cho phép ngudi dung
diéu khién kich thude toi da cua tap hop. Dé lam dleu nay ching ta dinh
nghia elems nhu mdt con tro sb ~nguyén hon la mang sd nguyén. Ham xay
dung sau d6 c6 thé dugc cung cap mot ddi sb dic ta kich thudc tdi da mong
mudn.

Nghia 1a maxCard s& khong con 1a hing dugc dung cho tit ca cac ddi
tuong Set nita ma chinh né tr¢ thanh madt thanh vién dir licu:

class Set {
public:
Set (const int size);

/...
private:

int *elems; // cac phan tu tap hop

nt maxCard; // so phan tu toi da

nt card; // so phan tu

18
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Ham xay dung dé dang cdp phat mot mang dong véi kich thudec mong
muon va khaéi tao gia tri phu hop cho maxCard va card:

Set::Set (const int size)

elems =new int[size];
maxCard = size;
card=0;
§

Bay gid c6 thé dinh nghia cac tap hop c6 céac kich thudc t6i da khac nhau:
Set ages(10), heights(20), primes(100);

Chung ta can luu y rang mot ham xay dung cia d6i twong duoc tng dung
khi d6i tugng duogc tao ra. Diéu nay phu thudc vao pham vi ctia déi tuong. Vi
du, mot dbi tugng toan cuc duoc tao ra ngay khi su thyuc thi chuong trinh bat
dau; mot dbi tuong tu dong dugc tao ra khi pham vi cua né dugce dang ky; va
mot ddi tuong dong duge tao ra khi toan tir new duoc ap dung tdi nd.

7.5. Ham huy (Destructor)

Nhu 12 mot ham xay dung duge dung dé khoi tao mot ddi twong khi né duge
tao ra, mot ham huy duogc dung dé don dep mot ddi tuong ngay trudc khi nd
dugc thu hoi. Ham hiy luén ludn c6 cing tén véi chinh tén 10p ciia nd nhung
duoc di dau véi ky tu ~. Khong gidng cic ham xay dung, mdi 16p chi ¢
nhiéu nhit mot ham hiy. Ham huy khong nhan bt ky d6i s6 nao va khong co
mot kiéu tra vé rd rang.

Thong thudng cac ham huy thudng hitu ich va can thiét cho cac 16p chira
dit liéu thanh vién con tré. Céc dit liéu thanh vién con trd tré t&i cac khdi bo
nhé duogc cip phat tir 16p. Trong cac truong hop nhu thé thi viéc giai phong
bd nh¢ da duge cap phat cho cac con tro thanh vién la cuc ky quan trong
trude khi ddi trong dugc thu hdi. Ham hiy ¢ thé lam cong viée nhu thé.

Vi du, phién ban sira lai cua 16p Set st dung mot mang duoc cp phat
dong cho cac thanh vién elems. Vung nh¢ nay nén dugc gidi phong bdi mot

ham huy:
class Set {
public:
Set  (const int size);
~Set (void) {delete elems;} // destructor
/...
private:
int *elems; // cac phan tu tap hop
int maxCard; // so phan tu toi da
int card; // so phan tu cua tap hop
|5

Bay gio hdy xem xét cai gi xay ra khi mot Set dugc dinh nghia va su
dung trong ham:
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void Foo (void)

Set s(10);
/...
}

Khi ham Foo duogc goi, ham xay dung cho s duogc triéu tap, cép phat luu
trit cho s.elems va khoi tao cac thanh vién dix liéu ctia no. Ké tiép, phén con lai
ctia than ham Foo duoc thyc thi. Cudi ciing, trude khi Foo tra vé, ham huy cho
cho s duogc tri¢u tap, x6a di vung luu trir bi chiém boi selems. Ké tir day cho
dén khi cap phat luu trit dwoc ké dén thi s img xtr gidng nhu 13 bién tu dong
ctia mot kiéu c6 san duoc tao ra khi pham vi cua n6 dugc biét dén va dugc
huay di khi pham vi cua né dugc roi khai.

Noi chung, ham xdy dung cua d6i twong dugc ap dung trudc khi d6i
tugng dugc thu hoi. Piéu nay phu thudc vao pham vi cua dbi tuong. Vi du,
mot d6i tuong toan cuc dugce thu hoi khi sy thyc hién ciia chwong trinh hoan
tat; mot dbi tuong tu dong duoc thu hi khi toan tir delete dugc ap dung toi no.

7.6. Ban (Friend)

Poi khi chung ta cin cip quyén truy xuit cho mot ham téi cac thanh vién
khong 1a céc thanh vién chung ciia mot 16p. Mot truy xuat nhu thé dugc thuc
hién bang cach khai bdo ham nhu 1a ban cua 16p. Co hai 1y do c6 thé can dén
truy xuat nay la:

e (6 thé 1a cach dinh nghia ham chinh xac.

e C6 thé 1a can thiét néu nhu ham cai dat khong hiéu qua.

Céc vi du cta truong hop dau s& dugc cung cip trong chuong 8 khi chung ta
thdo ludn vé tai dinh nghia cac toan tir xuat/nhap. Mot vi du cda truong hop
thir hai duoc thao luan bén dudi.

Gia sur rang chiing ta dinh nghia hai bién thé ctia 16p Set, mot cho tap cac
s0 nguyén va mdt cho tap céc so thuc:

class IntSet {
public:
/...
private:
int elems[maxCard];
int card;

X

class RealSet {
public:
/...
private:
float elems[maxCard];
mt card;

X
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Chung ta muén dinh nghia mot ham SetToReal dé chuyen tap hop sb nguyén
thanh tap hop sd thuc.Chung ta c6 thé 1am diéu nay bang cach dé cho ham
SetToReal 1a mot thanh vién cua IntSet:

void IntSet::SetToReal (RealSet &set)

set EmptySet();
for (register 1 =0; 1< card; ++)
set. AddElem((float) elems][i]);
H

Dau cho cong viéc ndy c6 thé thyc hién dugc nhung ton phi cua viéc goi ham
AddElem cho moi thanh vién cua tap hop co thé 1a khong thé chap nhan. Cong
viéc cai dit co thé dugc cai thién néu ching ta gianh dugc truy Xudt to1 cac
dir liéu riéng ciia ca hai IntSet va RealSet. Didu nay c6 thé duoc giai quyét bang
cach khai bao ham SetToReal nhu 1a ban cia 16p RealSet.

class RealSet {
/..
friend void IntSet::SetToReal (RealSet&);
5
void IntSet::SetToReal (RealSet &set)
{
set.card = card;
for (register 1 =0; i < card; ++i)
set.elemsli] = (float) elems][i];
§

Truong hop dé cho tit ca cac ham thanh vién cta 16p A nhu 13 ban cua
mdt 16p B khac co6 thé dugc dien giai trong mot hinh thirc ngan gon nhu sau:

class A;
class B {
/... )
friend class A; // hinh thiic ngan gon
I8

Céch khac cua viéc cai dat ham SetToReal 1a dinh nghia n6 nhu 1a mot
ham toan cuc ma la ban cua cé hai 16p:

class IntSet {
/...
friend void SetToReal (IntSet&, RealSet&);

5

class RealSet {
/...
friend void SetToReal (IntSet&, RealSet&);

I8
void SetToReal (IntSet &iSet, RealSet &rSet)

1Set.card =1Set.card;
for (inti=0; i <iSet.card; ++i)
rSet.elems][i] = (float) iSet.clems|i];
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Mic du khai bao ban xuat hién bén trong mét 16p nhung diéu d6 khong
lam cho ham la mét thanh vién cua 16p d6. Thong thuong, vi tri cua khai bao
ban trong mot 16p la khong quan trong: du cho no6 xuat hién trong phan
chung, riéng, hay duoc bao vé thi déu c6 cung nghia.

7.7. Doi s6 mic dinh

Nhu 14 cac ham toan cuc, mgt ham thanh vién cua mét 16p cé thé co cac dbi
s6 mic dinh. Ung dung luat tuong tu, tat ca cac ddi s6 mic dinh 1a cac ddi sb
& phan dudi (bén tay phai), va dbi s co thé 1a mot biéu thirc gdbm nhiéu dbi
tugng duoc dinh nghia bén trong pham vi ma 16p xuat hién.

Vi dy, mot ham xdy dung cho 16p Point c¢6 thé st dung cac d6i s6 mic
dinh dé cung cap nhicéu céach thirc khac nhau cho viéc dinh nghia mdt doi

tuong Point :
class Point {
int xVal yVal;
public:
Point (intx =0, int y =0);
/...
I8
V61 ham xay dung da c6 nay thi cac dinh nghia sau la hoan toan hop I¢:
Point pl; //nhur 1a: p1(0, 0)
Point p2(10); //mhu 1a: p2(10, 0)

Point p3(10, 20);

Viéc st dung cau tha cac doi s6 mac dinh c6 thé dan dén sy téi nghia
khong mong muodn. Vi dy, véi lop da cho

class Point {
int xVal yVal;
public:

Point (intx =0, int y =0);
Point (floatx=0, floaty=0);  //toadd cuc
/...
5

thi dinh nghia sau dugc xem nhu 13 t6i nghia bai vi n6 so khép véi ca hai
ham xdy dung:

Point p; // tbi nghiia hay mo hd
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7.8. Doi so thanh vién an

Khi mot ham thanh vién cta 16p duoc goi nd nhan mot dbi s6 an biéu thi d6i
tugng cu thé cia 16p ma ham duogc triéu goi. Vi dy, trong

Point pt(10,20);
ptOffsetPt(2,2);

pt1a mat ddi sb 4n cho OffsetPt. Bén trong than cia ham thanh vién tdn tai mot
con trd this tham khao t6i dbi s6 an nay. This biéu thi mot con tro t&i dbi
tuong ma thanh vién dugc triéu goi. St dung this ham OffsetPt c6 thé duoc
viét nhu sau:

Point::OffsetPt (int x, int y)

this>xVal +=x; //tuong duong voi: xVal +=x;
this->yVal +=y; // tuong duong véi: yVal +=y;
H

Viéc st dung this trong truong hop nay la du thtra. Tuy nhién c6 nhiing
truong hop lap trinh trong d6 sir dung con tro this 1a can thiét. Chiing ta s&
thdy cac vi du ctia nhitng trudng hop nhu thé trong chuong 7 khi thao luan vé
tai dinh nghia cac toén ti.

Con tr6 this co thé dugc st dung dé tham khao dén cac ham thanh vién
chinh xac nhu 14 n6 duoc str dung cho céac dir lidu thanh vién. Tuy nhién can
chu ¥ 1a con tro this dugc dinh nghia cho viéc st dung bén trong cdc ham
thanh vién cta chi mot 16p. Cu thé hon 1a nd khong dinh nghia cho cac ham
toan cuc (bao ham ca cac ham ban toan cuc).

7.9. Toan tur pham vi

Khi goi mot ham thanh vién chiing ta thuong sir dung mot ¢t phap viét tat. Vi
du:
ptOffsetPt(2,2); //hinh thire viét tit
Diéu nay tuong duong vai hinh thirc viét day du:
ptPoint:OffsetPt(2,2);  //hinh thirc day du
Hinh thie day da sir dung toan tr pham vi nhi hang :: dé chi dinh rang ham

OffsetPt 1a mot thanh vién cta 16p Point.

Trong mot vai tinh hudng, sir dung toan tir pham vi 1a can thiét. Vi du,
truong hop ma tén cta thanh vién 16p bi che dau boi bién cuc bo (vi dy, tham
s0 ham thanh vién) co6 thé dugc vuot qua bang cach sir dung toan tir pham vi:

class Point {
public:
Point (int x, int y) { Point::x =x; Point::y =y; }
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/...
private:
ntx,y;

O day x va y trong ham xay dung (pham vi bén trong) che di x va y trong 16p
(pham vi bén ngoai). x va y trong 16p dugc tham khao rd rang l1a Point:x va
Point::y.

7.10.Danh sach khéi tao thanh vién

C6 hai cach khoi tao cac thanh vién dir li¢u ctia mot 16p. Tiép can dau tién
lién quan dén viéc khdi tao cac thanh vién dir li¢u thong qua st dung céac
phép gan trong than cia ham xay dung. Vi du:

class Image {
public:
Image  (constintw, constinth);
private:
nt  width;
int height;
/...
I8

Image::Image (const int w, const int h)

width=w;

height =h;
/..
§

Tiép can tht hai sir dung mot danh sich khéi tao thanh vién (member
initialization list) trong dinh nghia ham xay dung. Vi du:

class Image {
public:
Image  (constint w, const int h);
private:
int  width;
int  height;
/..
18

Image::Image (const int w, const int h) : width(w), height(h)
{

..
}

Tac dong cua khai bdo nay la width dugc khdéi tao té1 w va height duge khéi
tao téi h. Chi khac nhau gitra ti€ép can nay va ti€p can trudc do6 la ¢ day cac
thanh vién dugc khoi tao trudc khi than cua ham xay dung dugce thuc hién.

Danh sach khéi tao thanh vién ¢ thé duge s dung dé khoi tao bt ky
thanh vién dir liéu nao cua mot 16p. N6 luon duoc dat gitra phan dau va phan
than ctia ham xay dung. Mgt dau hai cham (:) dugc st dung dé phan biét no
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v6i phan dau. N6 gdbm mét danh sach cac thanh vién dit liéu dugc phan biét
bang dau phay (,) ma gia tri khéi tao cua chung xuat hi¢n bén trong mdt cap
dau ngodc don.

7.11.Thanh vién hang
Mot thanh vién dit liéu cua 16p co thé duoc dinh nghia nhu hang. Vi du:
class Image {

constint width;
constint height;
/...

X

Tuy nhién, cac hing thanh vién dir liéu khong thé duoc khoi tao bang cach st
dung cung cu phép nhu la do6i véi cac hang khéc:

class Image {
constint  width=256; //khoi tao tréi ludt
constint height=168; //khdi tao trai luét
/..
|8

Cach chinh xac dé khai tao mot hfing thanh vién dir li€u 1a thong qua mat
danh sach khéi tao thanh vién:

class Image {
public:
Image  (constint w, const int h);

private:

constint width;

constint height;

/...

53

Image::Image (const int w, const int h) : width(w), height(h)
{

/..
;

Nhu 12 mot diéu duoc mong doi, khong c6 ham thanh vién nao dugc cho
phép gan téi mot thanh vién dir liéu hang.

Mot thanh vién dit liéu hang khong thich hop cho viéc dinh nghia kich
thudce cua mot thanh vién dir liéu mang. Vi dy, trong

class Set {
public:
Set(void) : maxCard(10) {card=0; }
/...
private:
const maxCard;
nt elems[maxCard]; // Khong ding luit
mt card;
I8
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mang elems s€ bi bat bé boi trinh bién dich. Ly do 1a maxCard khong duoc
rang budc t¢i mot gia tri trong thoi gian bién dich ma dugc rang budc khi
chuong trinh chay va ham xay dung duogc triéu goi.

Céc ham thanh vién ciing c6 thé dugc dinh nghia nhu 1a hang. Diéu nay
duoc su dung dé dac ta cac ham thanh vién nao cia 16p c6 thé duoc tri€u goi
cho mot doi tuong hang. Vi dy,

class Set {
public:
Set(void){ card=0; }
Bool Member(constint) const;
void  AddElem(const int);
/...
|5

Bool Set::Member (const int elem) const
{

}

dinh nghia ham Member nhu 14 mot ham thanh vién hang. Dé thyc hién diéu
do khoa const dugc cheén sau phan dau cua ham ¢ ca hai bén trong 16p va trong
dinh nghia ham.

..

Mot dbi twong hang chi c¢6 thé dugc stra d6i boi cac ham thanh vién hang
cua 16p:

const Set s;
S. AddElern(l 0); / tréi lut: AddElem khong I3 thanh vién hing
s.Member(10); //ok

Luat cho phép mot ham thanh vién hang dugc cho phép tridu goi cac ddi
tugng hing, nhung néu nd ¢ gang stra d6i bat ky cac thanh vién dit liéu nao
cua lop l1a khong dung luat.

Ham xay dyng va ham huy khong bao gio can dugc dinh nghia nhu cac
thanh vién hang vi ching c6 quyén thao tac trén cic dbi tuong hang. Chung
cling khong bi tac dong bdi ludt trén va cod thé gan t61 mot thanh vién dir liéu
ctia mot ddi twong hang trir phi thanh vién dit liéu chinh nd 1a mot hang.

7.12. Thanh vién tinh

Thanh vién dit liéu cua mot 16p o6 thé dinh nghia 13 tinh (static). Diéu nay
dam bdo rang s€ c6 chinh xdc mdt ban sao chép cua thanh vién dugc chia sé
boi tat ca cac doi tuong cua 16p. Vi dy, xem xét 16p Window trén mot trinh

bay ban do:
class Window {
static Window  *first// danh séch lién két tit ca Window
Window *next;  // con tro toi window ké tiép
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/.
%

O day, khong quan tim dén bao nhiéu dbi tuwong kiéu Window duoc dinh
nghia, s€ chi la mot thé hién cua first. Giéng nhu céc bién tinh khac, mot thanh
vién dir liéu tinh mac dinh duoc khoi tao 14 0. N6 co thé duge khoi tao tdi
mdt gia tri tiy ¥ trong cting pham vi ma dinh nghia ham thanh vién xut hién:

Window *Window::first = &myWindow;

Céac ham thanh vién ciing c6 thé dwoc dinh nghia 13 tinh. V& mic ngit
nghia, mot ham thanh vién tinh giéng nhu 1a mdt ham toan cuc ma la ban cua
mdt 16p nhung khong thé truy xuét bén ngoai 16p. N6 khong nhan mot dbi sd
an va vi thé khong thé tham khéo t&i con tro this. Cac ham thanh vién tinh 13
can thiét dé dinh nghia cac thu tuc goi lai (call-back routines) ma cic danh
sach tham sd cta né dugce dinh trude va ngoai pham vi diéu khién cua lap
trinh vién.

Vi dq, 16p Window c6 thé su dung mot ham goi lai dé son cac vung 10 ra
cua cua so:
class Window {
/...
static void PaintProc (Event *event);  // goi lai
5

Bdi vi cac ham tinh dugc chia sé¢ va khong nhd vao con tro this nén
chung duoc tham khao t6t nhat nhd vao st dung ct phap class::member. Vi
du, first va PaintProc s& dugc tham khao nhu Window::first va Window::PaintProc.
Cac thanh vién tinh chung c6 thé dugc tham khao t6i thong qua sir dung ct
phép nay badi cac ham khong 1a thanh vién (vi dy, cac ham toan cuc).

7.13.Thanh vién tham chiéu
Thanh vién dit lidu cua 16p c6 thé duoc dinh nghia nhur 14 tham chiéu. Vi du:

class Image {
nt  width;
int  height;
int  &widthRef;
/...
I8

Tuong tu cac hiang thanh vién dir liéu, mot tham chiéu thanh vién dir liéu
khong thé dugc khoi tao bang cach st dung cung cu phdp nhu doéi véi cac
tham chiéu khac:

class Image {
int  width;
int  height;
nt  &widthRef=width; // trai luét
/...
18
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Céach chinh xac dé khoi tao mot tham chiéu thanh vién dir liu la thong qua
mot danh sach khaoi tao thanh vién:

class Image {
public:
Image(const int w, const int h);
private:
int  width;
int height;
int  &widthRef;
/...
|5

Image::Image (const int w, const int h) : widthRef(width)

/..
h

Diéu nay lam cho widthRef tré thanh mot tham chiéu cho thanh vién width,

7.14.Thanh vién 13 d6i twong clia mét 16p

Thanh vién dit liéu cua mdt 16p co thé 1a kiéu ngudi dung dinh nghia, c6
nghia la mot doi twgng cua mot 16p khac. Vi dy, 16p Rectangle c6 thé duoc
dinh nghia bang cach st dung hai thanh vién dir liéu Point dai dién cho goc
trén bén trai va goc dudi bén phai ctia hinh chir nhat:
class Rectangle {
public:
Rectangle (int left, int top, int right, int bottom);
/...
private:
Point topLeft;
Point botRight;
53

Ham x4y dung cho 10p Rectangle ciing c¢6 thé khoi tao hai thanh vién dbi
tugng cua 16p. Gia sir rang 16p Point c6 mot ham xay dung thi diéu nay duogc
thuc hién bang cach thém topLeft va botRight vao danh sach khéi tao thanh
vién cua ham xay dung cho 16p Rectangle:

Rectangle::Rectangle (int left, int top, int right, int bottom)
: topLeft(left,top), botRight(right,bottom)
{
}
Néu ham xay dung cua lop Point khong c6 tham s6 hodc néu né co cac dbi sd

mac dinh cho tat ca tham s cta né thi danh sach khéi tao thanh vién & trén
¢6 thé dugc bo qua.

Thir tu khoi tao thi ludn 1a nhu sau. Trude hét ham xay dung cho topLeft
duogc triéu goi va theo sau 1a ham xay dung cho botRight, va cudi cung la ham
xay dung cho chinh 16p Rectangle. Ham huy doi tugng luon theo hudng nguoc
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lai. Trudc tién 1a ham xay dung cho 16p Rectangle (néu c6) dugc triéu goi, theo
sau 1a ham hay cho botRight, va cudi cung 1a cho topLeft. Ly do ma topLeft
dugc khoi tao trude botRight khong phai vi né xudt hién trudc trong danh khoi
tao thanh vién ma vi nd xuét hién trudc botRight trong chinh 16p d6. Vi thé,
dinh nghia ham xdy dung nhu sau s& khong thay d6i thir ty khoi tao (hodc
ham huy):

Rectangle::Rectangle (int left, int top, int right, int bottom)
- botRight(rightbottom), topLeft(left top)

7.15.Méng cac do6i twong

Mang céc kiéu nguoi dung dinh nghia duoc dinh nghia va sir dung nhiéu theo
cung phuong thirc nhu mang cac kiéu x@y dung san. Vi dy, hinh ngii giac c6
thé dugc dinh nghia nhu mang ctia 5 diém:

Point pentagon[5];

Pinh nghia nay gia st rang 16p Point c6 mot ham xdy dung khong dbi sb
(nghia 1a mét ham xay dung c6 thé duogc triéu goi khong can doi so). Ham
xay dung dugc ap dung tdi moi phan tir cia mang.

Mang ciing c¢6 thé dugc khai tao bang cach sir dung bo khoi tao mang
thong thuong. Mbi ‘muyc trong danh sach khéi tao co thé triéu goi ham xay
dung v6i cac dbi s6 mong mudn. Khi bd khéi tao ¢ it myc hon kich thudce
mang, cac phan tr con lai dugc khoi tao boi ham xay dung khong d6i sb. Vi
du,

Point pentagon[5] = {
Point(10,20), Point(10,30), Point(20,30), Point(30,20)
|8

khéi tao bon phan tir cia mang pentagon toi cac diém cu thé, va phan tir sau
cung duoc khai tao toi (0,0).

Khi ham xay dung c6 thé duoc tri¢u goi voi mdt doi so don, nod vira du dé
dac ta doi so. Vi du,

Set sets[4]= {10, 20,20, 30};
1a mot phién ban ngdn gon cua:
Set sets[4] = {Set(10), Set(20), Set(20), Set(30)};

Mang cac ddi tugng ciing c6 thé duoc tao ra dong bang cach sir dung
toan tir new:

Point *petagon =new Point[5];
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Sau cung, khi mang duoc x6a bang cach st dung toan tir delete thi mot cip
dau ngodc vuong ([])nén duogc chen vao:

delete [] pentagon; // thu hdi tat ca cac phan tr ctia mang

Néu khong sir dung cap [] dugc chen vao thi toan tir delete s& khong co cach
nao biét rang pentagon biéu thi mot mang cac diém chir khong phai 1a mot
mang don. Ham hay (néu c6) dugc Gmg dung t6i cac phan tir cia mang theo
thtr tu nguoc lai trude khi mang dugce x6a. Viéc loai bo cdp [] s€ lam cho ham
huy duogc ap dung chi t6i phan tir dau tién clia mang.

delete pentagon; // thu hodi chi phan tir dAu tién!

Vi cac d6i trong ctia mang dong khong thé duoc khai tao rd rang ¢ thoi
diém tao ra, 16p phai c6 mot ham xdy dung khong ddi sb dé diéu khién viéc
khoi tao khong tuong minh. Khi viéc khoi tao khong tuong minh nay khong
du thong tin thi sau d6 1ap trinh vién c6 thé khai tao lai cu thé cho timg phan
to cila mang:

pentagon[0].Point(10, 20);

pentagon[1].Point(10, 30);
/...

Ming cac d6i tugng dong duge sir dung trong céc tinh huéng ma ching
ta khong the biét trudce kich thudce cia mang. Vi du, mot 16p da giac tong quat
khong c6 cach nao biét dugc mot hinh da giac c6é chinh xéc bao nhiéu dinh:

class Polygon {
public:
/..
private:
Point *vertices; // cac dinh
int nVertices; //$0 cac dinh
|5

7.16.Pham vi lop

Mot 16p mo dau pham vi 16p rat gidng voi cach mot ham (hay khéi) mo dau
mé[: pham vi cuc b(f)q. Tat ca céac thanh vién cua 16p phu thudc vao pham vi 16p
va an di cac thyc thé voi céc tén giong hét trong pham vi. Vi duy, trong
int fork (void); // fork hé théng
class Process {
int fork (void);

/...
|5

ham thanh vién fork 4n di ham h¢ thong toan cyc fork. Ham thanh vién ¢6 thé
tham khdo t61 ham hé thong toan cuc bang cach st dung toan tir pham vi don
hang:
int Process::fork (void)
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int pid = ::fork(); //sir dung ham fork hé thong toan cuc
/...
H

Lép chinh n6 c6 thé duoc dinh nghia ¢ bat ky mot trong ba pham vi co
thé:

« O pham vi toan cyc. Diéu nay dan t6i mot 16p toan cuc boi vi no co thé
dugc tham khao t6i boi tit ca pham vi khac. Pai da s6 cac 16p C++ (ké ca
tat ca cac vi du dugce trinh bay dén thoi diém nay) duogc dinh nghia &
pham vi toan cuc.

« O pham vi 16p cta 16p khac. Piéu nay dan téi mot 16p 10ng nhau trong
do6 16p duoc chira dung bdi 16p khac.

« O pham vi cuc by ciia mot khdi hay mot ham. Piéu nay dan dén mot lép
cuc bo trong do 16p dugc chira dung hoan toan bdi mot khéi hoac mot
ham.

L6p 10ng nhau 1a hitu dung khi mot 16p duoc sir dung chi boi mot 16p
khac. Vi dy,

class Rectangle { // mét 16p 16ng nhau
public:
Rectangle (int, int, int, int);
/.
private:
class Point {
public:
Point (int, int);
private:
ntx,y;
Point topLeft, botRight;
dinh nghia 16p Point 16ng bén trong 16p Rectangle. Cac ham thanh vién cua 16p
Point c6 thé dugc dinh nghia hodc ndi tuyén (inline) & bén trong 16p Point hoac
0 pham vi toan cuc. Pham vi toan cuc s€ doi hoi thém cac tén ctia ham thanh
vién bang cach dat trude ching véi Rectangle::

Rectangle::Point::Point (int X, int y)
{

}

Mot 16p 16ng nhau van con ¢ thé duoc truy xuit bén ngoai 16p bao boc
cua no bang cach chi dinh day du tén 16p. Vi du sau la hop 1¢ ¢ bat ky pham
vi nao (gia str rang Point dugc tao ra chung (public) ¢ bén trong Rectangle):

/...

Rectangle::Point pt(1,1);

L6p cuc bd hitu dung khi mot 16p duge sir dung chi bg“)fi mot ham — ham
toan cuc hay ham thanh vién — hoac tham chi chi 1a mot khoi. Vi du,
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void Render (Image &image)

class ColorTable {
public:

ColorTable (void) {/*..%}
AddEntry (intr,intg, intb) {/*..* }
/...

IS

ColorTable colors;

/...

H

dinh nghia ColorTable nhu 1a mot 16p cuc b tdi1 Render.

Khong giéng nhu cac 16p 10ng nhau, mot 16p cuc bo khong thé truy xudt
bén ngoai pham vi n6 dugc dinh nghia. Vi thé hang sau la khong hop 1€ ¢
pham vi toan cuc:

ColorTable ct; // khong dwgc dinh nghia!

Mot 16p cuc bd phai duoc dinh nghia ddy du bén trong pham vi ma né
xuat hién. Vi thé, tat ca cac ham thanh vién cua né can dugc dinh nghia noi
tuyén & bén trong 16p. Piéu nay ngu ¥ rang mot pham vi cuc bd khong phu
hop cho dinh nghia bat cir cai gi ngoai trir cac 16p that 1a don gian.

7.17.Cau tric va hop

CAu tric (structure) la tat ca cac thanh vién cua nd duoc dinh nghia mac dinh
1a chung (public). (Nhé ring tit ca cac thanh vién ciia 16p duoc dinh nghia
mic dinh 13 riéng (private)). Cac ciu trac duoc dinh nghia bang cach sir dung
cung ct phap nhu céac 16p ngoai trir tir khoa struct dugce st dung thay vi class.
Vi du,

struct Point {
Point(int, int);
void OffsetPt(int, int);
int X,y;
|5

duong duong voi:

class Point {
public:
Point(int, int);
void OffsetPt(int, int);
nt x,y;

Céu trac struct duoc bit ngudn tir ngdn ngit C, n6 chi co thé chira dung
cac thanh vién dir liéu. N6 da duogc gitr lai cho kha nang twong thich vé sau.
Trong C, mot cau triac co6 theé c6 mdt bo khoi tao vdi cu phdp tuong ty nhu 1a
cu phap ctia mét mang. C++ cho phép cac bd khdi tao nhu thé danh cho cac
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cau truc va cac 16p ma tat ca cac thanh vién dir liéu cta ching la chung

(public):
class Employee {
public:
char *name;
nt age;
double  salary;

|8
Employee emp = {"Jack", 24, 38952.25};

B6 khoi tao gdm céc gia tri duge gan cho cac thanh vién dir liéu cua cdu tric
(hoac 16p) theo thur tuy chung xuét hién. Cac kiéu khoi tao nay ph'?ln 16n duogc
thay thé bang cac ham xdy dung. Va lai, n6 khong thé duoc str dung véi 16p
ma c6 ham xay dung.

Hop (union) 1a mdt 16p ma tat ca cac thanh vién dit liéu cua n6 dugc anh
xa t6i cung dia chi & bén trong d6i tugng cta nd (hon 1a lién tiép nhu trong
truong hop cua 16p). Vi thé kich thudc ddi twong ciia mot hop 1a kich thude
thanh vién dit li¢u 16n nhat cta né.

Hop duoc sir dung chii yéu cho cac tinh hubng ma mot dbi tuong co thé
chiém lay cac gia trj ctia cac kiéu khac nhung chi mot gia tri & mot thoi diém.
Vi du, xem xét mét trinh thong dich cho mét ngén ngir 18p trinh don gian
dugc goi 1a P hd tro cho mot sé kiéu dit liéu nhu 1a: sd nguyén, sd thuc,
chudi, va danh sach. Mot gia tri trong ngdn ngir lap trinh nay c6 thé duoc
dinh nghia kiéu:

union Value {
long integer;
double  real;
char *stnng,
Pair  list;
..

|8

trong d6 Pair chinh n6 1a mot kiéu nguoi dung dinh nghia cho viéc tao ra cac
danh sach:

class Pair {
Value *head,
Value *fail;
/...

X

Gia str rang kiéu long 1a 4 byte, kiéu double 1a 8 byte, va con tro 1a 4 byte, déi
tuong thudc ki€u Value c6 thé chinh xac 8 byte, nghia la cung kich thudce voi
ki€u double hay doi tuong ki¢u Pair (bang véi hai con trd).

Mot ddi twong trong ngdn ngit P ¢6 thé duoc biéu dién boi 16p,

class Object {
private:
enum ObjType {intObyj, realObj, strObj, listOby };
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ObjType type; // kiéu doi tuong
Value val; // gid tr ctia d6i tugng
/..

55

trong do6 type cung cap cach thirc ghi nhan kiéu cua gia tri ma d6i tuong giir
hién tai. Vi duy, khi type dugc dat toi strObj, valstring dugc st dung dé tham
khao toi gia tri cua no.

Boi vi chi ¢6 mot cach duy nhit ma cac thanh vién dir liéu duoc anh xa
t61 bo nhé nén mot hop khong thé c6 thanh vién dir liu tinh hay thanh vién
dir liéu ma yéu cau mot ham xay dung.

Gidng nhu cau tric, tit ca cac thanh vién cua hop duoc dinh nghia mac
dinh 13 chung (public). Cac tir khoa private, public, va protected c6 thé dugc st
dung bén trong struct hodc union chinh xac theo cung cach ma ching dugc st
dung bén trong mot 16p dé dinh nghia cac thanh vién riéng, chung, va duoc
bao vé.

7.18.Cac truwong bit

Hinh 7.1

P6i khi chiing ta mudn diéu khién truc tiép mot ddi twong & murc bit sao cho
nhiéu hang muc dir li€u riéng c6 thé dugc dong goéi thanh mdt dong bit ma
khong con lo lang vé cac bién cuia tir hay byte.

Vi du trong truyén dit liéu, dit liéu duoc truyén theo timg don vi roi rac
goi 1a cac goi tin (packets). Ngoai phan dit liéu can truyén thi mdi gbi tin con
chira dyng mot phan header gom cac thong tin vé mang hd trg cho vige quan
ly va truyén céac g0l tin qua mang. Pé lam giam thiéu chi phi truyén nhan
ching ta mong mudn giam thiéu khong gian chiém boi phan header. Hinh 7.1
minh hoa cic trudng cia header dugc dong goi thanh cac bit gin ké dé dat
duoc muc dich nay.

Cac trudng header ciia mot goéi.
acknowledge sequenceNo
/)

type channel moreData

Céc truong nay co thé dugc biéu dién thanh cac thanh vién dir lidu
truwong bit cia mot 16p Packet. Mot truong bit ¢6 thé duoc dinh nghia thudc
ki€u int hodc kiéu unsigned int:

typedefunsigned int Bit;
class Packet {
Bit type 12 //1Ong 2 bit
Bit acknowledge: 1; //1ong 1 bit
Bit channel 4 //1ong 4 bit
Bit sequenceNo  :4; //1ong 4 bit
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?it moreData 1 //1ong 1 bit
5 ) )

Mot truong bit dugce tham khao gidng nhu 1a tham khao tdi bat ky thanh
vién dit liéu nao khac. Boi vi mot truong bit khong nhat thiét bat dau trén mot
bién cua byte nén viéc 1ay dia chi ctiia n6 13 khong hop 18. Véi 1y do nay, mot
truong bit khong dugce dinh nghia 1a tinh (static).

St dung bang liét ké c6 thé dé dang 1am viéc véi cac trudng bit hon. Vi
duy, tir bang liét ké cho trudc

enum PacketType {dataPack, controlPack, supervisoryPack};
enum Bool {false, true};

chung ta c6 the viet:
Packet p;
p-type = controlPack;
p-acknowledge =true;

Bai tip cudi chwong 7

7.1

7.2

7.3

7.4

Giai thich tai sao cac tham so cuia cac ham thanh vién Set duoc khai bao nhu
la cac tham chiéu.

binh nghia mét 16p c6 tén 1a Complex dé biéu dién cac sd phirc. Mot s6 phirc
c6 hinh thtrc tong quat 1a a + bi, trong d6 a 1a phan thuc va b la phan do (1
thay cho 40). Cac quy luat toan hoc trén s6 phuc nhu sau:

(at+bi)+(c+di) = (atc)+(b+d)i
(a +bi)—(c +di) (a+c)—(b+d
(a+bi) *(c+di) (ac — bd) + (bc + ad)i

Dinh nghia céc thao tac nay nhu la cac ham thanh vién cia 16p Complex.

Dinh nghia mot 16p c6 tén 1a Menu sir dung danh sach lién két cua cac chudi
dé biéu dién menu véi nhiéu chon lua. St dung mot 16p léng nhau tén la
Option dé biéu dién tap hop cac phan tir. Dinh nghia mot ham xay dung, ham
huy, va cac ham thanh vién sau cho 16p Menu:
e Insert chén mdt chon lwa méi vao mét vi tri cho trudge. Cung cép mot ddi
s6 mic dinh sao cho muc chon duoc ndi vao & diém cudi.

o Delete x6a mdt chon lua ton tai.

e Choose hién thi menu va moi1 ngudi dung chon mét chon Iya.

Dinh nghia lai 16p Set nhu la mot danh sach lién két sao cho khong c6 gioi
han vé s6 luong céc phan tr mot tap hop c6 thé co. Sir dung mét 16p 1ong
nhau tén 1a Element dé biéu dién tap hop cac phan tu.
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7.5

7.6

7.7

7.8

7.9

Dinh nghia mot 16p tén 1a Sequence dé luu trit cac chudi da dwoc sap xép.
Pinh nghia mot ham xay dung, mdt ham huy, va cac ham thanh vién sau cho
16p Sequence:

« Insert chén mot chudi méi vao vi tri sap xép ctia no.

o Delete x6a mot chudi hién co.

¢ Find tim tuan ty véi mot chudi cho trudc va tra vé true néu tim dugc va
false néu khong tim duogc.

e Printin ra cac chuoi tuan tu.

Dinh nghia 16p tén 12 BinTree dé luu trit cac chudi da duoc sap xép nhu 1a mot
cay nhi phan. Pinh nghia cung tidp cac ham thanh vién nhu doi véi 16p
Sequence ¢ bai tap trudce.

Dinh nghia mot ham thanh vién cho 16p BinTree dé chuyén mot chudi thanh
cdy nhi phan nhu la ban cua 16p Sequence. St dung ham nay dé dinh nghia
mot ham x4y dyung cho 16p BinTree nhan mot chudi 1am ddi sd.

Thém mét thanh vién dir liéu ID 1a sé nguyén vao 16p Menu (Bai tap 7.3) sao
cho tit ca cac ddi twong menu duoc danh s tudn tu bat dau tir 0. Dinh nghia
mot ham thanh vién ndi myén tra vé s6 ID. Ban s& theo ddi ID cudi cung
duogc cap phat nhu thé nao?

Stra d6i 16p Menu sao cho chon lya chinh nd ¢6 thé 13 mot menu, bang cach
ay cho phép cdc menu 16ng nhau.
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Chuong 8. Tai dinh nghia

Chuong nay théo luan vé tai dinh nghia ham va toan tir trong C++. Thuat ngit
tdi dinh nghia (overloading) nghia 13 ‘cung cap nhiéu dinh nghia’. Téi dinh
nghia ham lién quan dén viéc dinh nghia cac ham riéng biét chia sé clng tén,
mdi ham c6 mot dau hiéu duy nhat. Tai dinh nghia ham thich hop cho:

e Dinh nghia cdc ham vé ban chat 1a [am cung cong viéc nhung thao tac
trén cac kiéu dir liéu khac nhau.

o Cung cap cac giao di¢n to1 cung ham.

Tai dinh nghia ham (function overloading) 1a mét tién loi trong 1ap trinh.

Giéng nhu cic ham, cac toan tir nhan céc toan hang (céac dbi s6) va tra vé
mot gia tri. Phan 16n cac toan tir C++ ¢6 san da duoc tai dinh nghia roi. Vi du,
toan tir + c6 thé dugc st dung dé cong hai ) nguyén, hai s6 thuc, hodc hai
dja chi. Vi thé, nd c6 nhiéu dinh nghia khac nhau. Cac dinh nghia xay dung
sdn cho cac toan tir dwoc gidi han trén nhiing kiéu ¢ san. Cac dinh nghia
thém vao c6 thé dugc cung cip boi cac 1ap trinh vién sao cho chung ciing co
thé thao tac trén cac kiéu nguoi ding dinh nghia. Mdi dinh nghia thém vao
duoc cai dat boi mot ham.

Tai dinh nghia céc toan tor s¢ dugc minh hoa bang cach sir dung mot s6
16p don gian. Chung ta s& thao luan cac qui luét chuyén kiéu cé thé dugc sir
dung nhu thé nao dé rat gon nhu cu cho nhiéu tai dinh nghia cua cung toan
tur. Chung ta s€ trinh bay céc vi du cua tai dinh nghia mot s6 toan tir phé bién
gdm << va >> cho xuit nhap, [] va () cho cac 16p chira, va cac toan tir con tro.
Chung ta cling s& thdo luan viéc khaoi tao va gan tu dong, tam quan trong cua
viéc cai dat chinh xac chung trong cac 16p str dung cac thanh vién dir liéu
dugc cp phat dong.

Khong giéng nhu cac ham va cac toan tir, cac 10p khong thé duogc tai
dinh nghia; mdi 16p phai c6 mot tén duy nhat. Tuy nhién, nhu ching ta s&
thdy trong chuong 8, cic 16p c6 thé dugc sira d6i va mé rong thong qua kha
nang thira ké (inheritance).
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8.1. Tai dinh nghia ham

Xem xét mot ham, GetTime, tra vé thoi gian hi¢n tai cua ngay theo cac tham
sO clia nd, va gia sur rang can c6 hai bién thé cia ham nay: mot tra vé thoi
gian theo gidy tinh tir nira dém, va mot tra vé thoi gian theo gid, phut, gidy.
R rang cac ham nay phuc vu cing muc dich nén khong co 1y do gi lai dé cho
chung c6 nhiing cai tén khéac nhau.

C++ cho phép cac ham dugc tai dinh nghia, nghia 1a ciing ham c6 thé c6
hon mdt dinh nghia:

long GetTime (void); // sb gidy tinh tir nira dém
void GetTime (int &hours, int &minutes, int &seconds);

Khi ham GetTime dugc goi, trinh bién dich so sanh s6 lugng va kiéu cac
doi so trong 101 goi voi cac dinh nghia cua ham GetTime va chon mét cai khop
voi 101 goi. Vi du:

inth,m,s;
long t= GetTime(); //khdp voi GetTime(void)
GetTime(h, m, s); /1 khdp voi GetTime(int&, int&, int&);

Pé tranh nham 14n thi mdi dinh nghia cia mot ham dugc tai dinh nghia
phai ¢c6 mot dau hié¢u duy nhat.

Céac ham thanh vién ctia mot 16p ciing c6 thé dugc tai dinh nghia:

class Time {
/..
long GetTime (void); // b gidy tinh tir nita dém
void GetTime (int &hours, int &minutes, int &seconds);

¥

Tai dinh nghia ham giap ta thu dugc nhiéu phién ban da dang cta ham
ma khong thé cé dugc bang cach st dung don ddc cac doi s6 mac dinh. Céc
ham duoc tai dinh nghia cling c6 thé c¢6 cac doi s mac dinh:

void Error (int errCode, char *errfMsg ="");
void Error (char *errMsg);

8.2. Tai dinh nghia toan tw

C++ cho phép lap trinh vién dinh nghia cac y nghia thém vao cho céc toan tu
xac dinh trudc cua n6 bang cach tai dinh nghia chiing. Vi du, chung ta c6 thé
tai dinh nghia céc todn tir + va —dé cong va trur cac doi twong Point:

class Point {

public:
Point (int X, int y) {Point::x =x; Point::y =y;}
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Point operator + (Point &p) {retumn Point(x +p.x,y +p.y);}
Point operator - (Point &p)  {return Point(x - px,y - p.y);}
private:
ntx,y;
Sau dinh nghia nay thi +va —c6 thé duogc str dung de cong va trir cac diém
gidng nhu 1a chiing duoc str dung dé cong va trir cac so:

Point p1(10,20), p2(10,20);
Pointp3 =pl +p2;
Pointp4=pl -p2;

Viéc tai dinh nghia cédc toan tir + va — nhu trén sir dung cac ham thanh
vién. Mot kha nang khac 1a mdt toan tir c6 thé duoc tai dinh nghia toan cuc:

class Point {
public:
Point (intx, int y) {Point::x =x; Point::y =y;}
friend Point operator + (Point &p, Point &q)

_ _ _ {retum Point(px +qx,p.y +qy);}
friend Point operator - (Point &p, Point &q)

' {retum Point(px - gX,p.y - qy);}
private:
ntx,y;
Str dung mot toan tir da tai dinh nghia twong duong véi mot 161 goi rd
rang tdi ham thi cong no6. Vi du:

operatorHpl, p2) //tuong duong voi: pl +p2

Thong thudng, dé dinh nghia mot toan tir A xac dinh trudc thi chung ta
dinh nghia mot ham tén operator A . Néu A 1a mot toan tir nhi hang:

e operator A phai nhan chinh xac mot doi so néu dugc dinh nghia nhu mot
thanh vién cua 16p, hoac hai d6i s6 néu dugc dinh nghia toan cuc.

Tuy nhién, néu A 12 mot toan tir don hang:

e operator . phai nhan khong d6i s6 néu dugc dinh nghia nhu mot thanh vién
cua 16p, hodac mot doi s6 néu duoc dinh nghia toan cuc.

Bang 8.1 tong két cac toan tir C++ c6 thé duoc tai dinh nghia. Nam toan
tur con lai khong duoc tai dinh nghia la:
* : 7 sizeof
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Bang 8.1

Cic toan tir c6 thé tai dinh nghia.

ponhang -+~ L =Lt~ J&|e]-]Q]>]>*
new delete
+ - * / % | & | Al << >
= |l+=| = F|%|&|F|=|<<]|>
Nhi hang = =
=|=|<|>]|<=|>|& |1 (0]0],
&

Toan tir don hang (vi du ~) khong t}lé duoc tai dinh nghia nhu nhi hang
hodc toan tir nhi hang (vi du =) khong thé dugc tai dinh nghia nhu toan tr don
hang.

C++ khong hd tro dinh nghia toan tir new boi vi diéu nay c6 thé dan dén
su mo hd. Hon nita, luat wu tién cho cac toan tir xac dinh trude ¢d dinh va
khong thé duogc sira d6i. Vi du, du cho ban tai dinh nghia todn tr * nhu thé
nao thi n6 s€ luén c6 d wu ti€n cao hon toan tir +.

Céc toan tir ++ va — c6 thé dugc tai dinh nghia nhu 12 tién td ciing nhur 13
hau t6. Cac luat tuong duong khong duoc ap dung cho céc toan tir di tai dinh
nghia. Vi duy, tai dinh nghia + khong anh hudng to1 += trir phi toan tir += cling
duogc tai dinh nghia rd rang. Céc toan tir =, =, [], va () chi c¢6 thé duoc tai dinh
nghia nhu cdc ham thanh vién, va khong nhu toan cuc.

Pé tranh sao chép cac ddi twong 16n khi truyén chung tdi cac toan tir da
tai dinh nghia thi cac tham chiéu nén duoc st dung. Céc con tro thi khong
thich hgp cho muc dich nay béi vi mot toan tir dd dugce tai dinh nghia khong
thé thao tac toan bd trén con tro.

u: Cac toan tir trén tap hop

L6p Set duge gidi thidu trong chuong 6. Phan 16n cac ham thanh vién cua Set
duoc dinh nghia nhu 1a c4c toan tir tai dinh nghia tot hon. Danh sach 8.1 minh
hoa.
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Danh sach 8.1

1 | #include <iostream.h>

2 | const maxCard = 100;

3 | enum Bool {false, true};
4 | class Set {
5| public:
6 Set(void) { card=0; }
7 friend Bool operator & (constint, Set&);  // thanh vien
8 friend Bool operator == (Set&, Set&); //bang
9 friend Bool operator != (Set&, Set&); // khong bang
10 friend Set operator * (Set&, Set&); // giao
11 friend Set operator+ (Set&, Set&); //hop
12 /...
13 void AddElem(const int elem);
14 void Copy (Set &set);
15| woid  Print (void);
16 | private:
17 int elems[maxCard]; // cac phan tu cua tap hop
18 int card; // so phan tu cua tap hop
19 | };

O day, ching ta phai quyét dinh dinh nghia cic ham thanh vién toan tur
nhu 1a ban toan cuc. Ching cé thé dugc dinh nghia mét cach dé dang nhu la
ham thanh vién. Viéc thi cong cac ham nay la nhu sau.

Bool operator & (const int elem, Set &set)
{

for (register 1 =0; 1 < set.card; ++1)
if (elem == set.elems[i])
return true;
return false;
H

Bool operator== (Set &set1, Set &set2)

if (setl.card = set2.card)
return false;
for (register i =0; 1 < setl.card; ++)

if (I(setl.clems[i] & set2)) /st dung & d tai dinh nghia

retum false;
retum true;

H
Bool operator !=(Set &setl, Set &set2)

retum !(set] == set2);

Set operator * (Set &setl, Set &set2)
Set res;

for (register 1=0; 1 < setl .card; ++i)
if (setl.elems][i] & set2)

// st dung == d4 tai dinh nghia

// sir dung & d tai dinh nghia

res.elems[res.card++] = set].elems][i];
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}

retumn res;

Set operator + (Set &set1, Set &set2)

}

Set res;

setl.Copy(res);

for (register i =0; 1 < set2.card; +H)
res.AddElem(set2.elems]i]);

retumn res;

C phap dé str dung cac toan tir ndy ngan gon hon ct phéap cia cac ham

ma chung thay thé nhu dugc minh hoa bdi ham main sau:

int main (void)

}

Set sl, s2, s3;

s1.AddElem(10); s1.AddElem(20); s1.AddElem(30); s1.AddElem(40);
s2.AddElem(30); s2.AddElem(50); s2.AddElem(10); s2.AddElem(60);

cout<<"sl="; s1.Print();
cout<<"s2="; s2.Print();

if (20 & s1) cout << "20 thuoc s1'\n";

cout<<"sl giaos2=";  (s1 * s2).Print();
cout<<"sl hops2=";  (s1+s2).Print();

if (s1 I=s2) cout<<"sl =s2\n";
retum 0;

Khi chay chuong trinh s& cho két qua sau:

s1={10,20,30,40}
s2={30,50,10,60}

20 thuoc sl

sl giao s2 = {10,30}

s1 hop s2 = {10,20,30,40,50,60}
sl /=s2

8.3. Chuyén kiéu

Céc luat chuyén kiéu thong thudng c6 sin ciia ngdn ngit ciing ap dung t6i cac
ham va cac toan tir da tai dinh nghia. Vi duy, trong

if (a' & set)
/...

toan hang du ctia & (nghia 1a 'a) duoc chuyén kiéu an tir char sang int, boi vi
toan tir & da tai dinh nghia mong do1i toan hang dau ctia n6 thudc kiéu int.
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Bét ky su chuyén kiéu nao khac thém vao phai duoc dinh nghia boi lap
trinh vién. Vi du, gia sir chiing ta mudn ti dinh nghia toan tir + cho kiéu Point
sa0 cho n6 co thé dugce sir dung dé cong hai diém hodc cong mot sb nguyén
t6i ca hai toa do ciia mot diém:

class Point
/...
friend Point operator + (Point, Point);
friend Point operator + (int, Point);
friend Point operator + (Point, int);

|8

Pé 1am cho toan tir + c6 tinh giao hoan, ching ta phai dinh nghia hai ham dé
cong mot s6 nguyén véi mot diém: mot ham ddi vai truong hop sd nguyén 1a
toan hang dau tién va mot ham ddi véi trudng hop s6 nguyén 1a toan hang thi
hai. Quan sat rang néu chiing ta bat dau xem xét cac kiéu khac thém vao kiéu
int thi tiép can nay din dén murc d6 bién doi kho kiém soat clia toan tir.

Mot tiép can t6t hon 13 sir dung ham xay dung dé chuyén dbi tuong t6i
cuing kiéu nhu chinh 16p sao cho mot toan tir da tai dinh nghia ¢ thé didu
khién cong viéc. Trong truong hop nay, chung ta can mot ham xay dung nhan
mot int dic ta ca hai toa dd cua mot diém:

class Point {
/...
Point (int x) { Point::x =Point::y =x; }
friend Point operator + (Point, Point);
I8

D61 voi cac ham xay dung cua mot doi so thi khong can goi ham xay dung
mot cach rd rang:

Pointp=10; //twong duong véi: Point p(10);

Vi thé c6 thé viét cac bieu thirc lién quan dén cac bién hodc hang thudc kicu
Point va int bang cach st dung toan tur +.

Point p(10,20), g=0;
q=p+5; //twong duong véi: q=p + Point(S);

O day, 5 dugc chuyén tam thoi thanh ddi tuong Point va sau d6 dugc cong vao
p. Doi tugng tam sau do sé dugc huy di. Tac dong toan bd 1a mdt chuyén kiéu
khong tuwong minh tir int thanh Point. Vi thé gia tri cuoi cia qla (15,25).

Cai gi xay ra néu chang ta mudn thuc hién chuyén kiéu nguoc lai tir kiéu
16p thanh mot kiéu khac? Trong truong hop ndy cac ham xay dung khong thé
dugc str dung boi vi ching ludn tra vé mot dbi tuong cua 16p ma chung thudce
vé. bé thay thé, mot 10p c6 thé dinh nghia mot ham thanh vién ma chuyén rd
rang mot d6i twong thanh mot kiéu mong mudn.
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Yi du, véi 1op Rectangl; da cho chung ta co thé dinh nghia mot ham
chuyén kiéu thuc hién chuyén mdt hinh chitr nhat thanh mot di€ém bang cach
tai dinh nghia todn tir ki€u Point trong 16p Rectangle:

class Rectangle {
public:
Rectangle (int left, int top, int right, int bottom);
Rectangle (Point &p, Point &q);
/

operator Point () {retumn botRight - topLeft;}

private:
Point topLeft;
Point botRight;
|5

Toén tir nay dugc dinh nghia dé chuyén mét hinh chit nhat thanh mot diém
ma toa do cua nd tiéu biéu cho d6 rong va chiéu cao cua hinh chir nhat. Vi
thé, trong doan ma

Point p(5,5);
Rectangle 1(10,10,20,30);
r+p;

truée hét hinh chit nhat r dwgc chuyén khdng firong minh thanh mot dbi twong
Point bdi toan tir chuyén kiéu va sau d6 dugc cong vao p.

Chuyén kiéu Point cling ¢6 thé dugc ap dung nwong minh bang cach sir
dung ky hi¢u ép kiéu thong thuong. Vi du:

Point(r); // ép kiéu tudng minh thanh Point
(Point)r; // ép kiéu tuong minh thanh Point

Thong thuong voi kiéu nguoi ding dinh nghia X di cho va kiéu Y khac
(c6 san hay ngudi dung dinh nghia) thi:
» Ham xdy dung dugc dinh nghia cho X nhén mot d6i sb don kiéu Y s&
chuyén khong tuong minh cac doi tuong Y thanh cac doi tuong X khi
duoc can.

e Tai dinh nghia toan tir Y trong X s& chuyén khong twong minh cac ddi
tuong X thanh cac doi tuong Y khi duoc can.

class X {
/... .
X(Y&), // chuyén'Y thanh X
operator Y ();  //chuyén X thanh Y

b

Mot trong nhitng bt loi ctia cac phuong thire chuyén kiéu do nguoi dung
dinh nghia 14 néu chung khong dugc sir dung mot cach han ché thi chung co
thé 1am cho cac hoat dong cua chuong trinh 1 kho c6 thé tién doan. Ciing c6
su rui ro thém vao cua viéc tao ra sy mo hd. Sy mo hod xay ra khi trinh bién

Chuong 8: Tai dinh nghia 129



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

dich ¢6 hon mdt chon lug cho né Qé ap dung céc qui luat chuyén kiéu nguoi
dung dinh nghia va vi thé khong thé chon dugc. Tat ca nhitng trudng hop nhu
thé dugc bdo cao nhu nhirng 161 béi trinh bién dich.

Dé minh hoa cho cac mo hd c6 thé xay ra, gia sir rang chiing ta ciing dinh
nghia mot ham chuyén ki€u cho 16p Rectangle (nhdn mot doi s6 Point) cling
nhu la tai dinh nghia cac toan tir +va -:

class Rectangle {
public:
Rectangle (int left, int top, int right, int bottom);
Rectangle (Point &p, Point &q);
Rectangle (Point &p);

operator Point () {retum botRight - topLeft;}
friend Rectangle operator + (Rectangle &r, Rectangle &t);
friend Rectangle operator - (Rectangle &r, Rectangle &t);

private:
Point topLeft;
Point botRight;
18

Bay gio, trong
Point p(5,5);
Rectangle 1(10,10,20,30);
r+p;

r+pco thé duoc thong dich theo hai cach. Hodc la

r+ Rectangle(p) // cho ramdt Rectangle
hoac la:
Point(r) +p // cho ra mét Point

Néu 1ap trinh vién khong giai quyét sy mo hd bdi viée chuyén kiéu tuong
minh thi trinh bién dich s€ tir choi.
Vi du: Lép S6 Nhi Phén

Danh sach 8.2 dinh nghia mét 16p tiéu biéu cho cac sb nguyén nhi phan nhu
la mot chuoi cac ky tuw O va 1.
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Danh sach 8.2
1 | #include <iostream.h>
2 | #include <string.h>

3 | intconst binSize = 16; // chieu dai so nhi phan la 16

4 | class Binary {

5| public:

6 Binary (const char*);

7 Binary (unsigned int);

8 | friend Binary operator+ (const Binary, const Binary);
9 operator int (); // chuyen kieu

10 void Print (void);

11| private:

12 char Dbits[binSize]; // cac bit nhi phan
13 | 1

Chu giai
6 Ham xdy dung nay cung cip mot s6 nhi phan tir mau bit ctia no.

7 Ham xdy dung ndy chuyén mot sé nguyén duong thanh biéu dién nhj
phan tuong duong cia no.

8 Toan tir + dugc tai dinh nghia dé cong hai s6 nhj phan. Phép cong dugc
lam tirng bit mQt. D€ don gian thi nhiing 16i tran dugc bd qua.

9  Toan tir chuyén kiéu nay duoc sir dung dé chuyén mot d6i tugng Binary
thanh doi tugng int .

10 Ham nay don gian chi in mau bit clia s6 nhij phan.

12 Mang nay dugc sir dung dé giir cac bit 0 va 1 cia s lwong 1 bit nhu 1a
cac ky tu.

Cai dat cac ham nay la nhu sau:
Binary::Binary (const char *num)
{
int iSrc =strlen(num) - 1;
intiDest=binSize - 1;

while (iSrc >= 0 && iDest >=0) // sao chep cac bit
bits[iDest—] = (num[iSrc—]=="'0'?'0":'1");

while (iDest >=0) // dat cac bit trai ve 0
bits[iDest—] ='0%

Binary::Binary (unsigned int num)

for (register i =binSize - 1;1>=0; i) {
bits[i] = (num % 2=07'0":"1";
num >>=1;
H
}

Binary operator + (const Binary n1, const Binary n2)
unsigned carry =0;
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unsigned value;
Binary res="0";

for (register i =binSize - 1;1>=0; i) {
value=nlbits[i]="'0'?0: 1)+
(n2.Dbits[i]="0'?0: 1)+ carry;
res.bits[i] = (value %2=07?'0":"1");
carry =value >>1;
}

return res;

H
Binary::operator int ()
unsigned value =0;

for (register 1 =0; 1 < binSize; ++)
value = (value << 1)+ (bits[i]=="0'? 0 : 1);
return value;

}
void Binary::Print (void)

char str{binSize + 1];
stmepy(str, bits, binSize);
str{binSize] ="0%

cout << str<<"\nn';

}
Ham main sau tao ra hai ddi twong kiéu Binary va kiém tra toan tir + .

main ()
{
Binarynl ="01011";
Binaryn2="11010";
nl.Print();
n2.Print();
(n1 +n2).Print();
cout<<nl + Binary(5) <<"'n'; //cong va chuyen thanh int
cout<<nl - 5<<"\n}; // chuyen n2 thanh int va tru
H

Hai hang cudi ciia ham main ¢mg x& hoan toan khac nhau. Hang du cua hai
hang nay chuyén 5 thanh Binary, thuc hién cdng, va sau do chuyén két qua
Binary thanh int trudc khi géi n6 dén dong xuat cout. Pi€u nay tuong duong
voi:

cout << (int) Binary::operator-H(n2,Binary(5)) <<"n’;

Hang th hai trong hai hang nay chuyén nl thanh int (bdi vi toan tir - khong
dugc dinh nghia cho Binary), thuc hién trir, va sau do géi két qua dén dong
xuat cout. Diéu nay tuong duong voi:

cout << ((int) n2) - 5 <<"n;
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Trong truong hop nay thi toan tur chuyen kiéu dugc ap dung khong tuong
minh. Két qua cho boi chuong trinh 1a bang ching cho cac chuyén kiéu duoc
thuc hién chinh xac:

(0000000000001011
(0000000000011010
(000000000100101
16

6

8.4. Tai dinh nghia toan tir xuat <<

Viéc xuit df)ng bd va don gian cho cac kiéu co san duoc md rong dé dang
cho céc kiéu nguoi dung dinh nghia bang cach tai dinh nghia thém nira toan
tir <<. D6i voi bat ky kiéu nguoi dung dinh nghia T, chung ta c6 thé dinh
nghia mot ham operator << dé xut cac d6i twong kiéu T:

ostreamé& operator << (ostreamé&, T&);

Tham so dau phai 1a mét tham chicu t6i dong xuat ostream sao cho c6 nhiéu sur
dung cua << c6 thé ndi vao nhau. Tham so thr hai khong can la mdt tham
chiéu nhung dic¢u nay lai hiéu qua cho cac doi tugng co kich thudce 1on.

Vi dy, thay vi ham thanh vién Print ctia 16p Binary chung ta c¢6 thé tai dinh
nghia toan tir << cho 16p. Béi vi toan hang du cta toan tr << phai 1a mot ddi
tugng ostream nén n6 khong thé duogc tai dinh nghia nhu 13 mot ham thanh
vién. Vi thé n6 duoc dinh nghia nhu 1a ham toan cuc:

class Binary {
/...

friend ostreamé& operator << (ostreamé&, Binary&);
|5
ostream& operator << (ostream &os, Binary &n)

char str{binSize + 1];

stmcpy(str, n.bits, binSize);

str{binSize] ="0%

cout <<str;

returm os;

}

Twr dinh nghia da cho, << co6 thé duoc dinh nghia cho xuét cac sd nhi phan
theo cach giong nhu céc kiéu c6 san. Vi du:

Binarynl ="01011",n2="11010";
cout<<nl <<"+"<<m2 <<"="<<nl +m2 <<}

s€ cho ra két qua sau:

(0000000000001011 +0000000000011010 = 0000000000100101
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Vi cach thic don gian, kiéu xuAt nay loai bo di ganh ning cua viéc nho
tén ham xuat d6i v6i mdi kiéu ngudi dung dinh nghia. Trong truong hop
khong st dung tai dinh nghia << thi vi du cubi c¢6 thé duoc viét nhu sau: (gia
st rang \n d3 duoc x6a tir ham Print):

Binarynl ="01011",n2="11010";
nl.Print(); cout<<"+"; n2.Print();
cout<<"="; (nl +n2).Print(); cout <<"n

8.5. Tai dinh nghia toan tir nhap >>

Viéc nhap céac kiéu ngudi dung dinh nghia duoc lam cho dé& dang bang cach
tai dinh nghia toan tir >> theo cting cach véi << dugc tai dinh nghia. Dbi voi
béat ky kiéu ngudi dung dinh nghia T ching ta c6 thé dinh nghia mdt ham
operator>> nhap cac ddi tuong kiéu T:

istreamé& operator >> (istream&, T&);

Tham s6 dau tién phai la m¢t tham chiéu t&i dong nhép istream sao cho sur
dung nhiéu >> ¢6 thé dugc noi vao nhau. Tham s6 thir hai phai 1a mot tham
chiéu vi n6 s€ duoc stra 361 boi ham.

Tiép theo 16p Binary chung ta tai dinh nghia toan tir >> dé nhap vao mot
chuoi cac bit. Nhac lai, boi vi toan hang dau tién cua toan tir >> phai 1a mdt
doi tugng istream nén nd khong theé duoc tai dinh nghia nhu 18 mdt ham thanh
vién:

class Binary {

/...

friend istreamé& operator >> (istreamé&, Binary&);
|5
istreamé& operator >> (istream &is, Binary &n)

char str{binSize + 1];

cin>> str;

n= Binary(str); // use the constructor for simplicity
return is;
H

Vi dinh nghia da cho nay thi todn tir >> ¢4 thé dugc sir dung dé nhap vao cac
s0 nhi phan theo cach cua cac kiéu dir 1i€u c6 san. Vi dy,

Binary n;
cn>>n;

s& doc mot s6 nhi phan tir ban phim tdi n.
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8.6. Tai dinh nghia ]

Danh sach 8.3 dinh nghia mét 16p vecto két hop don gian. Mot vecto két hop
12 mot mang mot chidu ma céc phan tir ¢6 thé duoc tim kiém bang ndi dung
ctia chiing hon 13 vi tri ctia chung trong mang. Trong AssocVec thi mdi phan tir
c6 mot tén dang chudi (thong qua d6 né co thé duoc tim kiém) va mot gia tri
s& nguyén két hop.

Danh sach 8.3

Chu giai

#include <iostream.h>
#include <string h>
class AssocVec {
public:
AssocVec (const int dim);
~AssocVec (void);
int& operator [] (const char *idx);
private:
struct VecElem {
char *index;
mt value;
o *elems; // cac phan tu cua vecto
nt dim; //kich thuoc cua vecto
int used; // cac phan tu duoc su dung toi hien tai
|

5 Ham xay dung tao ra mdt vecto Kkét hop c6 kich ¢& duogc chi dinh boi
tham so0 cua no.

7 Toan tir [] da tai dinh nghia dugc st dung dé truy xuét cac phén tor cua
vecto. Ham tai dinh nghia [] phai c6 chinh xac mét tham s6. V&i mét
chudi da cho né tim kiém phan tir tuong tmg chta trong vecto. Néu mot
viéc so khép chi s6 duoc tim thay thi sau d6 mot tham chiéu toi gid tri
két hop voi né dugc tra vé. Nguoc lai, mot phén tir mo1 dugce tao ra va
mot tham chiéu téi gia tri nay dugc tra ve.

12 Céac phan tir vecto duoc biéu dién bdi mot mang dong cua cac ciu tric
VecElem. Moi phﬁn tr cia vecto g@)m mot chudi (duoc biéu thi boi index)
va mot gia tri s6 nguyén (duoc biéu thi bai value).

Thi cong cia cac ham nay nhu sau:
AssocVec::AssocVec (const int dim)
{

AssocVec::dim=dim;

used=0;

elems =new VecElem[dim];
H

AssocVec::~AssocVec (void)
{
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for (register 1 =0; 1 <used; ++i)
delete elems]i].index;
delete [] elems;
H

int& AssocVec::operator [] (const char *idx)
{

for (register 1=0; 1 <used; ++i) // tim phan tu ton tai
if (stremp(idx,elems[i].index) == 0)

retum elems]i].value;

if (used < dim && // tao ra phan tu moi
(elems[used].index =new char|strlen(idx)+1]) = 0) {

strepy(elems[used].index;idx);
elems[used].value=used + 1;
retumn elemsfused+].value;

h

static int dummy =0;

retumn dummy;

Chu y rang boi vi AssocVec::operator{] phai tra vé mot tham chiéu hop 18,

mot tham chiéu t6i mot sé nguyén tinh gia duoc tra vé khi vecto day hay toan
ttr new thit bai.

Mot biéu thirc tham chiéu 1a mot gia tri trai va vi thé c6 thé xuét hién trén
ca hai phia ciia mot phép gan. Néu mot ham tra vé mot tham chiéu sau d6 mot
101 goi ham téi ham d6 c6 thé duoc gan tdi. Pidu nay 14 tai sao kiéu tra vé cua
AssocVec::operator[] duoc dinh nghia 1a mot tham chiéu.

St dung AssocVec chiing ta bay gid c6 thé tao ra cac vecto két hop ma xir
1y rat giong cac vecto binh thuong:

AssocVec count(S),

count["apple"'] =5;
count["orange''| = 10;
count|"fiuit"] = count["apple"] + count["orange"';

Diéu nay s& dat count["fruit"] téi 15.

8.7. Tai dinh nghia ()

Danh sach 8.4 dinh nghia mot 16p ma trén. Mot ma tran la mot bang cac gia
tri (mang hai chiéu) ma kich thuéc cta né duge biéu thi boi sé hang va sb cot
trong bang. Mot vi du cua ma tran don gian 2 x 3 s€ la:

110 20 30
M=15 52 19]
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Ky hi¢u toan hoc chuan dé tham khao céc phén tir clia ma tran 1a cac dau
ngodc. Vi du phan tir 20 clia ma tran M (nghia 13 trong hang dau va cot thir
hai) dugc tham khao téi nhu 12 M(1,2). Pai sé hoc ctia ma tran cung cip mot
tap cac thao tac dé cai dat ma tran bao gém cong, trir, nhan, va chia.

Danh sach 8.4
1 | #include <iostream.h>
2 | class Matrix {
3 public:
4 Matrix (const short rows, const short cols);
5 ~Matrix  (void)  {delete elems;}
6 double&  operator () (const short row, const short col);
7 friend ostream& operator << (ostreamé&, Matrix&);
8 friend Matrix operator +(Matrix&, Matrix&);
9 friend Matrix operator - (Matrix&, Matrix&);
10 friend Matrix operator * (Matrix&, Matrix&);
11 private:
12 const short rows; //sohangcuamatran
13 const short cols; //s0 cot cliama trén_
14 double *elems; // cac phén tr cia ma trdn
15 | 1
Chu giai

4 Ham xay dyng tao ra mot ma tran c6 kich c& dugc chi dinh boi cac tham
s6 ctia nd, tat ca cac phan tir ctia nd duogc khai tao 13 0.

6 Toan tu()da tai dinh nghia dugc sir dung dé truy xuét cac phén tr cua ma
tr4n. Ham tai dinh nghia toan tir () c6 thé khong c6 hay co nhiéu tham sd.
N6 tra vé mot tham chiéu toi gia tri ctia phan tir duoc chi dinh.

7 Toan tr << da tai dinh nghia dugc sur dung dé in mot ma tran theo hinh
thirc bang.

8-10  Cac toan tir d4 tai dinh nghia nay cung cip cac thao tac trén ma tran.
14 Cac phén tlr ciia ma tran duoc biéu didn béi mot mang dong kiéu double.

Viéc cai dit cia ba ham dau tién nhu sau:
Matrix::Matrix (const short r, const short ¢) : rows(r), cols(c)

elems =new double[rows * cols];

H
double& Matrix::operator () (const short row, const short col)

static double dummy = 0.0;

retum (row >= 1 && row <=rows && col >= 1 && col <= cols)
? elems]|(row - 1)*cols + (col - 1)]
: dummy;

}

ostream& operator << (ostream &os, Matrix &m)
{

Chuong 8:

74ai dinh nghia 137



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

for (register r= 1; r <=m.rows; ++1) {
for (int c = 1; ¢ <=m.cols; ++c)
08 <<m(r,c)<<"";
0s <<

h

return os;

}

Nhu trude boi vi Matrix::operator() phai tra vé mot tham chiéu hop 1&, mot
tham chiéu t&i mot s6 thue double tinh gid dugc tra vé khi phén tir duoc chi
dinh khéng ton tai. Poan mi sau minh hoa ring cic phan tir ciia ma tran la
cac gid tri trai:

Matrix m(2,3);

m(1,1)=10; m(1,2)=20; m(1,3)=30;
m(2,1)=15; m(2,2)=25; m(2,3)=35;
cout<<m<<"n

Diéu nay s€ cho két qua sau:

10 20 30
15 25 35

8.8. Khoi tao ngam dinh

Hay xem xét dinh nghia cia toan tu + da tai dinh nghia cho 16p Matrix sau:
Matrix operator + (Matrix &p, Matrix &q)

Matrix m(p.rows, p.cols);
if (p.rows == q.rows && p.cols == g.cols)
for (register r = 1; r <=p.rows; ++1)
for (register ¢ = 1; ¢ <=p.cols; ++¢)

m(r,c) =p(r,c) + q(re);
retum m;

}

Ham sau tra vé mot doi tuong Matrix dugc khéi tao téi m. Viéc khoi tao duoc
dicu khién boi mot ham xay dung bén trong do trinh bién dich ty dong phat ra
cho 16p Matrix:

Matrix::Matrix (const Matrix &m) : rows(m.rows), cols(im.cols)
{

}

Hinh thirc khoi tao nay dugc goi 1a khéi tao ngdm dinh boi vi ham xay dung
dac biét khoi tao tirng thanh vién mdt ctua doi tuong. Néu chinh céc thanh
vién dir liéu cua dbi tugng dang dugc khoi tao lai 1a céc ddi tugng cua 16p
khac thi sau d6 chung ciing duoc khoi tao ngdm dinh.

elems=m.elems;
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Két qua cua viéc khoi tao ngém dinh 1a cac thanh vién dir liéu elems cua
ca hai dbi tugng s& tro t6i cung khdi da dugc cp phat dong. Tuy nhién m
duoc hity nho vao tra vé cia ham. Do d6 cac ham hiy x6a di khéi da duoc tro
t6i boi meelems bo lai thanh vién dir liéu ctia ddi tugng da tra vé dang tro t6i
mot khéi khong hop 18! Cudi cung diéu nay dan dén mot that bai trong khi
thuc thi chuong trinh. Hinh 8.2 minh hoa.

Hinh 8.2 L&i ciia viéc khéi tao ngam dinh
sao chép ngam dinh clla m dugc tao sau khi m bi hty
Matrix m
rows
cols
elems
. . " " ’
sao chép ngam sao chép ngam

dinh cita m Dynamic dinh cla m Invalid
rows Block rows Block
cols cols
elems elems

Khoi tao ngam dinh xdy ra trong cac tinh hudng sau:

e Khi dinh nghia va khéi tao mdt ddi tugng trong mot cau 1énh khai bao
ma su dung doi tuong khac nhu 1a bd khéi tao cua nd, vi du 1énh khoi tao
Matrixn=m trong ham Foo bén dudi.

e Khi truyén mot dbi sb 1a dbi twong dén mot ham (khong c6 thé dung
dugc doi s6 con tré hay tham chiéu), vi du m trong ham Foo bén dudi.

« Khi tra vé mot gia tri dbi twong tir mot ham (khéng ¢ thé dung duge ddi
s0 con tro hay tham chicu), vi du return n trong ham Foo bén duéi.

Matrix Foo (Matrix m) //sa0 chép ngam dinh tdi m

Matrixn=m;  //sao chépngim dinht6in

/...

retumn; // sa0 chép ngam dinh n va tra vé sao chép
}

R& rang viéc khoi tao ngdm dinh 13 thich hop cho cac 16p khong co cac
thanh vién dir 1iu con tré (vi du, 16p Point). Cac van dé gay ra boi khoi tao
ngam dinh cia cac 16p khac c6 thé dugce tranh bang cach dinh nghia cac ham
x@y dung phu trach cong viéc khoi tao ngdm dinh mot cach ro rang. Ham xay
dung nay con dugc goi la ham xdy dung sao chép. Daoi vai bat ky 16p X da
cho thi ham xay dung sao chép luén c6 hinh thirc:

XX (const X&);
Vi du v6i 16p Matrix thi diéu nay c6 thé duoc dinh nghia nhu sau:

class Matrix {
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Matrix (const Matrix&);
/..

5

Matrix::Matrix (const Matrix &m) : rows(m.rows), cols(im.cols)
{

intn=rows * cols;
elems =new double[n];
for (register i =0; i <n; ++i)

elems[i]=m.elems][i];

// cing kich thude
// sao chép cac phan tir

8.9. Gan ngim dinh

Cac ddi tuong thudc cung 16p duoc gan téi mot 16p khac boi mot tai dinh

nghia toan tur gan bén trong ma dugc phat ra tu dong boi trinh bién dich. Vi
du d¢é dic¢u khién phép gan trong

Matrix m(2,2), n(2,2);
/..
m=n;
trinh bién dich tu dong phat ra mdt ham bén trong nhu sau:

Matrix& Matrix::operator = (const Matrix &m)
{

TOWS = INLIOWS;
cols=m.cols;
elems =m.elems;

}

B1eu nay giéng y hét nhu trong viéc khai tao ngam dinh va dugc goi 1a
gan ngam dinh. N6 ciing c6 cung van dé nhu trong khéi tao ngam dinh va c6
thé khic phuc bang cach tai dinh nghia toan tir = mot cach rd rang. Vi du dbi
v6i1 16p Matrix thi viée tai dinh nghia todn tr = sau day 1a thich hop:

Matrix& Matrix::operator = (const Matrix &m)

if (rows == m.rows && cols ==m.cols) { ~ //phai khop
intn=rows * cols;

for (register i=0; i<n;+H) //sao chép cic phén tir
elems[i] =m.elems]i];

return *this;

}

Thong thuong, dbi véi bat ky 16p X di cho thi toan tir = dugc tai dinh
nghia bang thanh vién sau cua X:

X& X::operator = (X&)
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Toan tir = chi ¢6 thé duoc tai dinh nghia nhu la thanh vién va khong thé duogc
dinh nghia toan cuc.

8.10.T4ai dinh nghia new va delete

Cac ddi twong khac nhau thudng c6 kich thudc va tan sd sir dung khac nhau.
Két qua 1 chung c6 nhiing yéu cau bd nhd khac nhau. Cu thé cac ddi tugng
nho khong dugce didu khién mot cach hiéu qua bdi cac phién ban mic dinh
clia toan tir new va delete. Moi khéi duoc cp phét boi toan tir new giit mot vai
phi duoc dung cho muc dich quan 1y. Déi v6i cac d6i tuong 16n thi diéu nay
khong dang ké nhung ddi voi cac ddi tuong nho thi phi nay c6 thé 16n hon
chinh cac khéi. Hon nita, ¢ qua nhiéu khéi nho cé thé 1am cham chap dir doi
cho cac cp phat va thu hoi theo sau. Hiéu suat cua chuong trinh bang cach
tao ra nhiéu khdi nho tu dong co thé duoc cai thién dang ké bai viée sir dung
mot chién luoc quan 1y bd nhé don gian hon cho cac dbi tuong nay.

Céc toan tir quan 1y luu trir ddng new va delete co thé duoc tai dinh nghia
cho mdt 16p bang cach viét chong 1én dinh nghia toan cuc cua cac toan tir nay
khi dugc str dung cho céc doi tuong cua 16p do.

Vi du gia sir ching ta mudn tai dinh nghia toan tir new va delete cho 16p
Point sao cho céac doi tuwong Point dugc cap phat tr mot mang:

#include <stddefh>
#include <iostream.h>

const int maxPoints=512;

class Point {
public:
/...
void* operator new (size tbytes);
void operator delete  (void *ptr, size_t bytes);
private:
intxVal, yVal;

static union Block {
mt  xy[2];
Block *next;
*blocks; //tro toi cac luu tru ranh
static Block *freeList; // ds ranh cua cac khoi da lien ket
staticint  used; // cac khoi duoc dung
|3

Tén kiéu size t dugc dinh nghia trong stddefh.. Toan tir new s& ludn tra vé
void*. Tham sd cta new 1a kich thudc cua khdi duoc cip phat (tinh theo byte).
DPéi s6 tuong Ung luon dugc truyén mdt cach ty dong tdi trinh bién dich.
Tham sb dau cua toan tir delete 1a khdi dugc x6a. Tham sb hai (tuy chon) 1a
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kich thudc khdi da cap phat. Cac dbi sé duoc truyén mot cach tu dong téi
trinh bién dich.

Vi cac khoi, freeList va used 1a tinh nén chung khong anh huong dén kich
thudc cua doi tugng Point. Nhitng khoi nay duoc khéi tao nhu sau:

Point::Block *Point::blocks = new Block[maxPoints];
Point::Block *Point::freeList=0;
int Point::used =0

Toan tir new nhan khdi c6 san ké tiép tir blocks va tra vé dia chi cta no.
Toan tir delete giai phong mot khdi bang cach chén né trudc danh sach lién
két duoc biéu dién bai freeList. Khi used dat t&i maxPoints, new tra vé 0 khi danh
sach lién két 1a rdng, nguoc lai new tra vé khdi dau tién trong danh sach lién
ket.

void* Point::operator new (size_t bytes)

Block *res = freeList;
retum used < maxPoints
? &(blocks[used++])
((res=—=0 70
: (freeList = freeList-=>next, res));
H

void Point::operator delete (void *ptr, size_t bytes)

((Block*) ptr)-=>next = freeList;
freeList = (Block™) ptr;
}

Point::operator new va Point::operator delete duoc triéu goi chi cho cac dbi
tuong Point. Loi goi new vai bat ky d6i s6 kiéu khac s& tridu goi dinh nghia
toan cuc ctia new, tham chi néu 16i goi xdy ra bén trong mdt ham thanh vién
cua Point. Vi du:

Point *pt=new Point(1,1); // goi Point::operator new

char *str=new char{10]; // g0l ::operator new

delete pt; // goi Point::operator delete
delete str; // goi ::operator delete

Khi new va delete dugc tai dinh nghia cho mét 16p, new va delete toan cuc ciing
c6 thé duoc str dung khi tao va hity mang cac dbi tuong:

Point *points =new Point[S];  // goi ::operator new
/...
delete [] points; // goi ::operator delete

Toén tir new dugc tri€u goi trude khi ddi tugng duogc xay dung trong khi
toan tu delete dugc goi sau khi doi twong da dugc huy.
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8.11.T4i dinh nghia ++ va --

Céc toan tir ting va giam mot ciing c6 thé dugc tai dinh nghia theo ca hai hinh
thire tién t6 va hau to. Dé phan biét giita hai hinh thirc nay thi phién ban hau
td duoc dic ta dé nhan mot dbi sb nguyén phu. Vi du, cac phién ban tién t va
hau t6 ctia toan tir ++ c6 thé dugc tai dinh nghia cho 16p Binary nhu sau:

class Binary {
/l

fiend  Binary operator++  (Binary&); /tiento
fiiend  Binary  operator++ (Binary&, int); //hauto
5

Maic du chung ta phai chon dinh nghia cac phién ban nay nhu la cac ham
ban toan cuc nhung chung ciing c6 thé duoc dinh nghia nhu 1a cic ham thanh
vién. Ca hai dugc dinh nghia dé dang theo thuit ngit cla toan tir + da duoc
dinh nghia trudce do:

Binary operator ++ (Binary &n) //tien to
{

retumn n=n+ Binary(1),
H

Binary operator ++ (Binary &n, int) //hauto
{

Binary m=n;

n=n+ Binary(1),

retumm;
§

Chu y rang chung ta don gian da phot 1o tham s phu cta phién ban hau td.
Khi toan tir nay dugc str dung thi trinh bién dich ty dong cung cap mot doi so
mac dinh cho né.

Poan ma sau thuc hién ca hai phién ban cua toan ti:

Binarynl ="01011";
Binaryn2="11010";
cout <<-Hnl <<"'n';
cout <<n2++<<"n';
cout<<n2 <<'\n}

N6 sé& cho két qua sau:
0000000000001100

(0000000000011010
(000000000011011

Céc phién ban tién to va hau so cia toan tir -- c6 thé duoc tai dinh nghia
theo cung céch nay.
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Bai tap cudi chuwong 8

8.1

8.2

8.3

8.4

8.5

Viét cac phién ban tai dinh nghia ctia ham Max d€ so sanh hai s6 nguyén, hai
s0 thuc, hoac hai chudi, va tra vé thanh phan 16n hon.

Tai dinh nghia hai toan tir sau cho 16p Set:

« Toan tir - cho hiéu cuia cac tap hop (vi du, s - £ cho mét tap hop gém céc
phan tur thudc s ma khong thude 7).

 Toan tir <= kiém tra mot tip hop co6 chira trong mot tap hop khac hay
khong (vi dy, s <=t 1a true néu tat ca cac phan tir thudc s cling thudc 7).

Tai dinh nghia hai toan tr sau day cho 16p Binary:
e Toan tir - cho hiéu cua hai gia tri nhi phan. Dé don gian, gia sir raing toan
hang dau tién luén 16n hon toan hang thir hai.
e Toan tir [] liy chi s6 mot bit thong qua vi tri ctia n6 va tra vé gia tri cia
no6 nhu 1a mdt s6 nguyén 0 hoac 1.

Cac ma tran thua dugc sir dung trong mot s6 phuong thire sé (vi dy, phan tich
phﬁn tir ¢6 han). Mot ma tran thua 1a mgt ma tran c6 dai da s6 cac ph'?ln tr cua
no6 1a 0. Trong thyc té, cic ma tran thua co6 kich thudc 1én dén 500 x 500 1a
binh thuong. Trén mdt may st dung biéu dién 64 bit cho cac sb thuc, luu trit
mot ma tran nhu thé nhu mot mang s€ yéu ciu 2 megabytes luu trit. Mot biéu
dién kinh té hon sé& chi can ghi nhan cac phan tir khac 0 cing véi cac vi tri cta
chung trong ma tran. Pinh nghia mgt 16p SparseMatrix st dung mot danh sach
lién két dé ghi nhan chi cac phén tir khac 0, va tai dinh nghia céc toan tu +, -,
va * cho no6. Cling dinh nghia mt ham xay dung khéi tao ngﬁm dinh va mot
toan tir khoi tao ngdm dinh cho 16p.

Hoan tat viéc cai dit cua 16p Sting. Cha ¥ rang hai phién ban cta ham xay
dung ngﬁm dinh va toan tr = ngﬁm dinh duogc doi hoi, mdt cho khai tao hoac
gan téi mot chudi bang cach st dung char*, va mot cho khoi tao hodc gan
ngﬁm dinh. Toan tr [] nén chi muc mot ky tu chudi béng cach su dung vi tri
ciia nd. Toan tir + cho phép ndi hai chudi vao nhau.

class String {
public:
String  (const char*);
String  (const String&);
String (const short);
~String  (void);

String&  operator =(const char*);

String&  operator =(const String&);

char&  operator [](const short);

int Length(void)  {retum(len);}

friend String operator Hconst String&, const String&);
friend ostreamé& operator << (ostreamé&, String&);
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8.6

private:
char *chars; // cac ky tu chuoi
short len; // chieu dai cua chuoi

enum Bool {false, true};

typedefunsigned char uchar;
class BitVec {
public:
BitVec (const short dim);
BitVec (const char* bits);
BitVec (const BitVec&);
~BitVec (void){ delete vec; }
BitVec& operator = (const BitVec&);

BitVec& operator & (const BitVec&);
BitVec& operator |= (const BitVec&);
BitVec& operator = (const BitVec&);
BitVec& operator<<=  (const short);
BitVec& operator>>=  (const short);

int operator [] (const short idx);

void Set (const short idx);
void Reset (const short idx);
BitVec operator ~ (void);

BitVec operator & (const BitVec&);
BitVec operator | (const BitVec&);
BitVec operator (const BitVec&);

BitVec operator << (const short n);
BitVec operator>> (const short n);

private:

Bool  operator=—=  (constBitVec&);

Bool operator = (const BitVec&);
friend ostreamé& operator << (ostream&, BitVec&);

uchar  *vec;

short  bytes;

Mot vécto bit 1a mot vécto v6i cac phan tir nhi phan, nghia 1a mdi phén tir co
gia tri hodc 1a 0 hodc 1a 1. Céc vécto bit nho dugce biéu dién thuén tién bfmg
cac s6 nguyén khong dau. Vi du, mot unsigned char c6 thé bang mot vécto bit 8
phan tir. Cac vécto bit 1on hon c6 thé dugc dinh nghia nhu mang cua céc
vécto bit nhé hon. Hoan tat sy thi cong cta 16p Bitvec, nhu duge dinh nghia
bén dudi. Nén cho phép cac vécto bit cta bat ky kich thude duge tao ra va
duoc thao tac bang cach sir dung cac toan tir két hop.
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Chwong 9. Thira ké

Trong thuc té hau hét cac 10p co thé ké thira tir cac 16p c6 trude ma khong can
dinh nghia lai méi hoan toan. Vi dy xem xét mot 16p duoc dat tén 1a RecFile
dai dién cho mot tap tin g(‘A)m nhiéu mau tin va mot 16p khac dugc dat tén la
SortedRecFile dai dién cho mét tap tin gdm nhiéu mau tin dwoc sip xép. Hai
16p ndy c6 thé c6 nhiéu diém chung. Vi du, ching c6 thé c6 cac thanh vién
ham gidng nhau nhu 13 Insert, Delete, va Find, ciing nhu 1a thanh vién dir lidu
gidng nhau. SortedRecFile la mot phién ban déc biét cua RecFile voi thude tinh
cac mau tin cta nd dugc td chirc theo thir tw duge thém vao. Vi thé hau hét
cac ham thanh vién trong ca hai 16p la glong nhau trong khi mét vai ham ma
phu thudc vao yéu td tap tin dugc sip xép thi co thé khac nhau. Vi dy, ‘ham
Find c6 thé 1a khac trong 16p SortedRecFile bdi vi né c6 thé nho vao yéu td
thuan loi 14 tap tin dwoc sip dé thyc hién tim kiém nhi phéan thay vi tim tuyén
tinh nhu ham Find ctia 16p RecFile.

Vi cac thudc tinh duge chia sé cua hai 16p nay thi viéc dinh nghia ching
mot cach doc 1ap 1a rat dai dong. RS rang diéu nay dan t6i viéc phai sao chép
lai ma dang ké. Ma khong chi mat thoi gian 1au hon dé viét né ma con kho co
thé duoc bao tri hon: mot thay doi téi bat ky thudc tinh chia sé nao c6 thé
phai dugc stra ddi t6i ca hai 16p.

Lap trinh hudng dbi twong cung cap mot ky thuat thuan loi goi 1a thira
ké dé giai quyét van dé nay. Véi thira ké thi mot l6p co thé thira ké nhing
thude tinh ctia mét 16p da co trude. Ching ta cod thé sur dung thtra ké dé dinh
nghia nhiing thay d6i ciia mot 16p ma khong can dinh nghia lai 16p mai tir
dau. Céc thudc tinh chia sé chi dugc dinh nghia mot lan va duoc st dung lai
khi can.

Trong C++ thua ké duoc h5 tro boi cac 16p din xuit (derived class).
L6p dan xuét thi glong nhu 16p gdc ngoai trir dinh nghia cia n6 dya trén mot
hay nhiéu 16p c6 san duoc goi 14 16p co sé (base class). Lép dan xuat co thé
chia sé nhiing thudc tinh da chon (cac thanh vién ham hay céac thanh vién dir
lidu) cua cac 16p co s¢ cia nd nhung khong lam chuyén ddi dinh nghia cta
bat ky 16p co s6 nao. Lop dan xuét chinh n6 co thé 13 16p co so cia mot 16p
dan xuét khac. Quan h¢ thura ké gitra cac 16p ciia mot chuong trinh duoc goi
1a quan h¢ cip béc 16p (class hierarchy).

Lép din xuét ciing dugc goi 1a 16p con (subclass) boi vi nd tré thanh cap
thdp hon ctia 16p co so trong quan hé cap bac. Tuong tu mot 16p co s co thé
dugc goi 1a 16p cha (superclass) boi vi tir no co nhiéu 16p khac c6 thé duoc
dan xuét.
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9.1. Vi du minh hoa

Chung ta s& dinh nghia hai 16p nhdam muyc dich minh hoa mét sé khai niém
1ap trinh trong cac phan sau cua chuong nay. Hai 16p dugc dinh nghia trong
Danh sach 9.1 va ho trg viée tao ra mot thu muc cac doi tac ca nhan.

Danh sach 9.1

Chu giai

N —

— OO0 WnN KW

— —

#include <iostream.h>
#include <string.h>

class Contact {
public:

Contact(const char *name, const char *address, const char *tel);
~Contact (void);
constchar*Name  (void) const {return name;}
const char* Address(void) const {retum address;}
const char*Tel(void) const ~ {retum tel;}

friend ostream&  operator<<  (ostreamé&, Contact&);

private:
char *name; // ten doi tac
char *address; //dia chi doi tac
char *tel; // so dien thoai

I

I
class ContactDir {
public:
ContactDir(const int maxSize);
~ContactDir(void);
void Insert(const Contact&);
void Delete(const char *name);
Contact*  Find(const char *name);
friend ostream& operator <<(ostreamé&, ContactDir&);

private:
int  Lookup(const char *name);
Contact  **contacts;// danh sach cac doi tac
mt dirSize; // kich thuoc thu muc hien tai
mt maxSize; //kich thuoc thu muc toi da

X

3 Lép Contact luru giit cac chi tiét ciia mot dbi tac (nghia 13, tén, dia chi, va
s0 dién thoai).

18 Lép ContactDir cho phép chiing ta thém, xo6a, va tim kiém mot danh sach
cac doi tac.

22 Ham Insert xen mot ddi tic méi vao thu muyc. Diéu nay s& viét chong 1én
mot doi tac ton tai (néu co) voi tén gidong nhau.

23 Ham Delete x6a mot ddi tac (néu c6) ma tén cua ddi tac tring véi tén da
cho.
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24 Ham Find tra vé mdt con tro t6i mot ddi tac (néu c6) ma tén cua dbi tac
khép véi tén da cho.

27 Ham Lookup tra vé chi s vi tri ctia mot ddi tac ma tén cua dbi tac khop
v6i tén da cho. Néu khong ton tai thi sau d6 ham Lookup tra vé chi sb ciia
vi tri ma tai d6 ma mot dau vao nhu thé s& duoc thém vao. Ham Lookup
duoc dinh nghia nhu 1a riéng (private) boi vi nd 1a mdt ham phu dugce su
dung boi cac ham Insert, Delete, va Find.

Cai dat cua ham thanh vién va ham ban nhu sau:

Contact::Contact (const char *name,
const char *address, const char *tel)
{

Contact::name =new charfstrlen(name) + 1];
Contact::address = new charfstrlen(address) + 1];
Contact::tel =new char{strlen(tel) + 1];
strcpy(Contact::name, name);
strepy(Contact::address, address);
strepy(Contact::tel, tel);

H

Contact::~Contact (void)

delete name;
delete address;
delete tel;

H
ostreamé&e operator << (ostream &os, Contact &c)

08 <<"("<<cname<<","
<<caddress<<"," <<ctel <<")";
return os;

}

ContactDir::ContactDir (const int max)
{

typedef Contact *ContactPtr;

dirSize =0;

maxSize =max;

contacts =new ContactPti{maxSize];
¥

ContactDir::~ContactDir (void)

for (register 1=0; 1 < dirSize; ++)
delete contacts]i];
delete [] contacts;
H

void ContactDir::Insert (const Contact& ¢)
{
if (dirSize < maxSize) {
int idx = Lookup(c.Name());
if (idx >0 &&
stremp(c.Name(), contacts[idx]->Name()) = 0) {
delete contacts|idx];
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} else {
for (register = dirSize; 1> idx; —i) / dich phai
 contacts[i] = contacts[i-1];
ize;

}
contacts[idx] =new Contact(c.Name(), c.Address(), c.Tel());

H
void ContactDir::Delete (const char *name)

nt idx = Lookup(name);
if (idx <dirSize) {
delete contacts[idx];
—dirSize;
for (register 1 =idx; 1 < dirSize; ++) // dich trai
contacts|i] = contacts[i+1];

H
Contact *ContactDir::Find (const char *name)

nt idx = Lookup(name);

retum (idx < dirSize &&
stremp(contacts[idx]-=>Name(), name) = 0)

? contacts[idx]

:0;

H

int ContactDir::Lookup (const char *name)

for (register 1 =0; i < dirSize; ++i)
if (stremp(contacts[i]->Name(), name) = 0)
retumi;
return dirSize;
b

ostream  &operator << (ostream &os, ContactDir &c)

for (register 1 =0; 1 < c.dirSize; ++)
08 << *(c.contacts[i]) <<"n
return os;
H

Ham main sau thyc thi 16p ContactDir bfing cach tao ra mot thu muc nho
va goi cac ham thanh vién:

int main (void)

ContactDirdin(10);

dir.Insert(Contact("Mary", "11 South Rd", 282 1324"));
dir.Insert(Contact("Peter”, "9 Port Rd", "678 9862"));
dir.Insert(Contact("Jane", "321 Yara Ln", "982 6252"));
dir.Insert(Contact("Jack", "42 Wayne St", "663 2989"));
dir.Insert(Contact("Fred", "2 High St", "458 2324"));

cout <<dir;
cout <<"Find Jane: " << *dir.Find("Jane") <<"n',
dir.Delete("Jack™);
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cout <<"Deleted Jack\n";
cout <<dir;
retun O;

5

Khi chay né sé& cho két qua sau:

(Mary, 11 South Rd, 282 1324)
(Peter, 9 Port Rd, 678 9862)
(Jane, 321 YaraLn, 982 6252)
(Jack , 42 Wayne St , 663 2989)
(Fred, 2 High St, 458 2324)
Find Jane: (Jane , 321 Yara Ln, 982 6252)
Deleted Jack

(Mary, 11 South Rd, 282 1324)
(Peter, 9 Port Rd, 678 9862)
(Jane, 321 YaraLn, 982 6252)
(Fred, 2 High St, 458 2324)

9.2. Lop din xuat don gian

Chung ta mudn dinh nghia mot 16p goi la SmartDir g xur glong nhu 1a 16p
ContactDir va theo doi tén cua d6i tac moi vira duge tim kiém gan nhat. Lép
SmartDir dugc dinh nghia tot nhat nhu 14 mot dan xuat ctia 16p ContactDir nhu
duoc minh hoa boi Danh sach 9.2.

Danh sach 9.2

N AW =

[eIEN Ne)\

I

class SmartDir : public ContactDir {

public:
SmartDir(const int max) : ContactDir(max) {recent=0;}
Contact* Recent (void);
Contact* Find (const char *name);

private:
char  * recent; //ten duoc tim gan nhat

Chu giai

7

Phan dau cua 16p dan xudt chén vao cac 16p co so ma no thira ké. Mot
dau hai cham (:) phan biét gitta hai phan. O day, 16p ContactDir dugc dac
ta 1a 16p co sé ma 16p SmartDir dugc dan xuat. Tur khoa public phia trudc
16p ContactDir chi dinh rang 16p ContactDir dugc sir dung nhu mét 16p co
s& chung.

Lo6p SmartDir c6 ham xay dung cua nd, ham xay dung nay triéu goi ham
xay dung cua 16p co s¢ trong danh sach khoi tao thanh vién cua no.

Ham Recent trd vé mot con tro t6i ddi tac duge tim kiém sau cung (hodc 0
néu khong co).

Ham Find dugc dinh nghia lai sao cho no6 cé thé ghi nhan dau vao duoc
tim kiém sau cung.

Con tro recent dugc dat tdi tén cia dau vao da dugce tim sau cung.
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Céc ham thanh vién dugc dinh nghia nhu sau:

Contact* SmartDir::Recent (void)
{

H
Contact* SmartDir::Find (const char *name)

retum recent== 0 ? 0 : ContactDir::Find(recent);

Contact *¢ = ContactDir::Find(name);
if (c!=0)
recent = (char*) c>Name();
retumn ¢;
H

Boi vi 16p ContactDir 1a mdt 16p co sé chung cta 16p SmartDir nén tat ca
thanh vién chung cta 16p ContactDir tr¢ thanh céc thanh vién chung cua 16p
martDir. Didu nay nghia 13 chiing ta c6 thé triéu goi mot ham thanh vién nhu 1a
Insert trén mot dodi tuong SmartDir va day 1a mdt 101 goi to1 ContactDir::Insert.
Twong tu, tit ca cac thanh vién riéng cua 16p ContactDir try thanh cac thanh
vién riéng cua 16p SmartDir.

Phu hop voi cac nguyén ly an thong tin, cac thanh vién riéng cua 16p
ContactDir s& khong thé duoc truy xudt boi SmartDir. Vi thé, 16p SmartDir s&
khong thé truy xuét toi bat ky thanh vién dir liéu nao cta 16p ContactDir ciing
nhu 14 ham thanh vién riéng Lookup.

L6p SmartDir dinh nghia lai ham thanh vién Find. Piéu nay khong nén
nham 1an véi tai dinh nghia. C6 hai dinh nghia phan biét ciia ham nay:
ContactDir::Find va SmartDir::Find (c4 hai dinh nghia c6 cing d4u hiéu dau cho
chung c6 thé c6 cac dau hiéu khac nhau néu dugc yéu cau). Triéu goi ham
Find trén d6i tuong SmartDir thir hai s€ dugc goi. Nhu dugc minh hoa boi dinh
nghia ctia ham Find trong 16p SmartDirham thir nhat ¢ thé van con dugc triéu
goi bang cach st dung tén day du cia no.

Doan ma sau minh hga 16p SmartDir cu xir nhu 14 16p ContactDir nhung
cling theo doi dau vao dugc tim kiém dugc gan nhat:

SmartDir dir(10);
dir.Insert(Contact("Mary", "11 South Rd", 282 1324"));
dir.Insert(Contact("Peter”, "9 Port Rd", "678 9862"));
dir.Insert(Contact("Jane", "321 Yara Ln", "982 6252")),
dir.Insert(Contact("Fred", "2 High St", "458 2324"));
dir.Find("Jane");
dir.Find("Peter");
. cout<<"Recent: " <<*dir.Recent() <<"n,
bicu nay s€ cho ra két qua sau:

Recent: (Peter, 9 Port Rd , 678 9862)

Mot dbi tuong kiéu SmartDir chira dung tt ca dit liéu thanh vién cia
ContactDir ciing nhu 1a bat ky dit li¢u thanh vién thém vao duoc gidi thi¢u bdi
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Hinh 9.1

SmartDir. Hinh 9.1 minh hoa viéc tao ra mot dbi tugng ContactDir va mot ddi
tuong SmartDir.

Cic dbi twong 16p co sé va 16p din xuit.

ContactDir object SmartDir object
contacts contacts
dirSize dirSize
maxSize maxSize

recent

9.3. Ky hiéu thir bac lop

Hinh 9.2

Thir bac 16p thudng dugc minh hoa bang cach sir dung ky hiéu dd hoa don
gian. Hinh 9.2 minh hoa ky hi¢u cua ngén ngtt UML ma chung ta s€ dang sur
dung trong gido trinh nay. Mbi 16p duogc biéu dién béng mot hop dugc gan
nhan 13 tén 16p. Thira ké gitra hai 16p duoc minh hoa bang mot miii tén cd
huong vé tir 16p dan xuit dén 16p co so. Mot duong thang voi hinh kim
cuong ¢ mot dau miéu ta composition (tam dich la quan hé bo phén, nghia la
mot dbi twong cua 16p duge bao gdm mot hay nhiéu ddi twong cua 16p khac).
S6 doi tuong chura boi dbi tuong khac dugc miéu ta bdi mot nhan (vi duy, n).

Mot thir bac 16p don gidn
n

ContactDir ¢ Contact

I

SmartDir

Hinh 9.2 duoc théng dich nhu sau. Co‘ntact,’ ContactDir, va SmartDir 1a cac
16p. Lop ContactDir gom c6 khong hay nhi€u doi tuong Contact. Lép SmartDir
duoc dan xuat tir 16p ContactDir.

9.4. Ham xay dung va ham huy

L6p dan xuat c6 thé co cac ham xdy dung va mot ham huy. Béi vi mot 16p
dan xuit c6 thé cung cip cac dir liéu thanh vién dua trén cac dir liéu thanh
vién tir 16p co sé ctia n6 nén vai tro ciia ham xay dyng va ham huy 1a dé khai
tao va huy bo cac thanh vién thém vao nay.

Khi mét ddi tugng ctia mot 16p dan xuit duoc tao ra thi ham xay dung
cua 16p co s¢ dugce ap dung téi n6 trude tién va theo sau la ham xay dung cua
16p dan xuat. Khi mot d6i twong bi thu hoi thi ham hay cua 16p dan xuét dugc
ap dung trudce tién va sau do la ham huy cua 16p co sd. Noéi cach khac thi cac
ham xay dung duoc tng dung theo tht ty tir gbe (16p cha) dén ngon (16p con)
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Hinh 9.3

va cac 1~12‘1m h}iy duoc ap dung theo thir tu nguoc lai’. Vi du xem xét mét 16p C
duoc dan gguét tur 1op B, ma 16p B lai dugc dan xuat tur 16p A; Hinh 9.3 minh
hoa mdt doi tugng c thudc 16p C dugce tao ra va hity bé nhu thé nao.

class A {/*..*%}

class B : public A {7*..%}

class C : public B {/*..%}

Thir tw xAy dung va hiiy bé déi twong ciia 16p din xuit.

¢ being constructed ¢ being destroyed
ATIA Az:~A
A
B::B B::~B
A
A 4
C::C b o c--~C

Boi vi ham x4y dung cta 10p co s yéu cau cac ddi sd, chung can dugc
chi dinh trong phan dinh nghia ham xay dung cua 16p dan xuit. Dé lam cong
viéc nay, ham xay dung cua 16p dan xuét triéu goi rd rang ham xay dung 16p
co s& trong danh sach khoi tao thanh vién cia nd. Vi dy, ham xdy dung
SmartDir truyén ddi s6 ciia n6 tdi ham xay dung ContactDir theo cach nay:

SmartDir::SmartDir (const int max) : ContactDir(max)
{r*.*}

Thong thuong, tat ca nhitng gi ma mot ham xay dung 16p dan xuit yéu cau la
mot d6i tuong tir 16p co so. Trong mot vai tinh huéng, diéu nay tham chi c6
thé khong can tham khao toi ham xay dung 16p co s6:

extern ContactDir cd; // dugc dinh nghia & dau do
SmartDir::SmartDir (const int max) : cd
{/*..*}

Mic du cac thanh vién riéng ctua mot 16p 16p co s¢ duogc thira ké boi mot 16p
dﬁn xuat nhung ching khong thé duoc truy xuét. Vi du, 16p SmartDir thira ké
tat ca cac thanh vién riéng (va chung) cua 16p ContactDir nhung khong dugc
phép tham khéo tryc tiép téi cac thanh vién riéng cua 16p ContactDir. Y tuong
1a cac thanh vién riéng nén duoc che ddu hoan toan sao cho chung khong thé
bi can thi€p vao bdi cac khach hang (client) cua 16p.

Su gii han nay c6 thé ching t6 chiéu huéng ngin cam cac 16p c6 kha
nang 13 16p co so cho nhitng 16p khac. Viée tir chdi truy xuit cta 16p dan xuét
td1 cac thanh vién riéng cua 16p co s& vudng vao su cai dit no hay tham chi
lam cho viéc dinh nghia n6 1a khong thuc té.

Sy gidi han c6 thé dugc giai phong bang cach dinh nghia cac thanh vién
riéng ctia 16p co s¢ nhu 1a duoc bao vé (protected). Dén khi cac khach hang
cua 16p dugc xem xét, mgt thanh vién dugc bao vé thi giéng nhu mdt thanh
vién riéng: né khong thé dugc truy xuat boi cac khach hang 16p. Tuy nhién,
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mdt thanh vién 16p co s& duge bao vé co thé duogc truy xuét boi bat ky 16p
nao duoc dan xuat tir nod.

Vi du, cac thanh vién riéng cua 16p ContactDir c6 thé duoc tao ra la duoc
bao v¢ bang cach thay the tir khoa protected cho tir khoa private:

class ContactDir {
/...
protected:
int Lookup (const char *name);
Contact  **contacts;// danh sach cac doi tac
int dirSize; //kich thuoc thu muc hien tai
int maxSize; // kich thuoc thu muc toi da

X

Két qua 13, ham Lookup va cac thanh vién dir liéu cta 16p ContactDir bay gio
c6 thé truy xuat bdi 16p SmartDir.

Céc tir khoa truy xuét private, public, va protected c6 thé xuét hién nhiéu lan
trong mot dinh nghia 16p. Moi tir khoa truy xuat chi dinh céc dac diém truy
xuat cua cac thanh vién theo sau n6 cho dén khi bat gap moét tir khoa truy xuat
khéc:

class Foo {

public:

// cac thanh vien chung...
private:

// cac thanh vien rieng...
protected:

// cac thanh vien duoc bao ve...
public:

// cac thanh vien chung nua...
protected:

// cac thanh vien duoc bao ve nua...

|5
9.5. Lop co s6 riéng, chung, va dwgcc bao vé

Mot 16p co so ¢ thé duqc’chi dinh 14 riéng, chung, hay duoc bao vé. Néu
khong dugc chi dinh nhu the, 16p co s¢ dugce gia st 1a riéng:

class A {
private:  intx; void Fx (void);
public: nty; void Fy (void);
protected: intz; void Fz (void);
55
classB: A {}; // Alalop cosorieng cua B

class C: private A {}; // Alalop co sorieng cua C
class D : public A {}; // Alalop co so chung cua D
classE:protected A {};  //Alalop cosoduocbaovecuaE

Cu xur ctia nhitng 16p nay 1a nhu sau (xem Bang 9.1 cho mét tong két):
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e Tét ca cac thanh vién ctia mot 16p co s riéng tré thanh cac thanh vién
riéng cua 16p dan xudt. Vi thé tit ca x, Fx, y, Fy, z va Fz tr thanh céc
thanh vién riéng cua B va C.

e Cac thanh vién ciia 16p co s chung giir cac dac diém truy xuét ciia chiing
trong 16p dan xuét. Vi thé, x va Fx tr¢ thanh cac thanh vién riéng D, y va
Fy tré thanh céc thanh vién chung cua D, va z va Fz tr¢ thanh céc thanh
vién duogc bao vé cua D.

o Cac thanh vién riéng cta l6p co s& dugc bao vé tré thanh cac thanh vién
riéng cua 16p dan xuat. Nhung nguoc lai, cac thanh vién chung va dugc
bdo v¢ cua 16p co s& duge bao v€ trd thanh cac thanh vién dwoc bao vé
ctia 16p dan xuat. Vi thé, x va Fx tro thanh cac thanh vién riéng cua E, va
y, Fy, z, va Fz tr¢ thanh cac thanh vién dugc bao v¢ cua E.

Bang 9.1 Cic qui luit thira ké truy xuét 16p co sé.
L6p co s& Din xuit riéng | Din xuit chung | Din xuit dwoc bio vé
Private Member private private private
Public Member private public protected
Protected Member | private protected protected

Chung ta ciing c6 thé mién cho mot thanh vién riéng 1é cua 16p co sd tir
nhitng chuyén d6i truy xuét duoc déc ta boi mot 16p dan sao cho no van giir
lai nhiing déc diém truy xuat goc cua no. Dé lam diéu nay, cac thanh vién
dugce mién duogc dit tén day du trong 16p dan xuat véi dac diém truy xudt goc
cua nod. Vi du:

class C : private A {
/...

public: A:Fy;  //lam cho Fy lamot thanh vien chung cua C
protected: A::z; //lam cho zla mot thanh vien duoc bao ve

// cuaC
5

9.6. Ham ao

Xem xét su thay ddi khac cua 16p ContactDir dugc goi la SortedDir, ma dam
bao r?mg cac doi tac méi duogc xen vao phén con lai cua danh sach da duoc
sip xép. Thuan loi rd rang cia diéu nay 1a tdc do tim kiém co thé duoc cai
thién bang cach sir dung giai thuat tim kiém nhi phan thay vi tim kiém tuyén
tinh.

Viéc tim kiém trong thuc té duoc thuc hién bdi ham thanh vién Lookup.
Vi thé chung ta can dinh nghia lai ham nay trong 16p SortedDir sao cho né st
dung giai thuat tim kiém nhi phan. Tuy nhién, tit ca cac ham thanh vién khac
tham khao t&i ContactDir::Lookup. Chiing ta ciing c6 thé dinh nghia cac ham
nay sao cho chung tham khéo t6i SortedDir::Lookup. Néu chiing ta theo tiép can
nay, gia tri cua thira ké tré nén dang ngd hon boi vi thuc té chung ta co thé
phéi dinh nghia lai toan bd 16p.
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Thyc sy cai ma ching ta mudn lam 1 tim cach dé biéu dién diéu nay:
ham Lookup nén duogc lién két t6i kieu cua dbi tuong ma tri€u goi no. Néu doi
tuong thudc kiéu SortedDir sau d6 triéu goi Lookup (tir bt ky chd nao, tham
chi tr bén trong cdc ham thanh vién cua ContactDir) c6 nghia la
SortedDir::Lookup. Tuong tu, néu ddi tuong thudc kiéu ContactDir sau dé goi
Lookup (tir bat ky chd nao) c6 nghia 1a ContactDir::Lookup.

Diéu nay c6 thé duoc thuc thi thong qua lién két dong (dynamic
binding) ctia ham Lookup: sy quyét dinh chon phién ban nao ctiia ham Lookup
dé goi duoc tao ra ¢ thoi gian chay phu thudc vao kiéu cua doi tuong.

Trong C++, lién két dong dugc hd tro thong qua cac ham thanh vién ao.
Mot ham thanh vién dugc khai bao nhu la ao bang cach chén thém tir khoa
virtual trudc nguyén mau (prototype) ctia n6 trong 16p co s0. Bét ky ham thanh
vién nao, ké ca ham xdy dyng va ham huy, c6 thé dugc khai bio nhu ao.
Ham Lookup nén dugc khai bao nhu 4o trong 16p ContactDir:

class ContactDir {
/...

public:
vitual  int Lookup (const char *name);
/...

X

Chi cac ham thanh vién khong tinh c6 thé duoc khai bao nhu 1a d0. Mot
ham thanh vién 4o dugc dinh nghia lai trong mot 16p dan xut phai c¢6 chinh
xéac cung tham sd va kiéu tra v& nhu mot ham thanh vién trong 16p co sd. Cac
ham 4o c6 thé duoc tai dinh nghia gidng nhu cac thanh vién khac.

Danh sach 9.3 trinh bay dinh nghia ctia 16p SortedDir nhu 16p dan xudt cua
16p ContactDir.

Danh sach 9.3
1 | class SortedDir : public ContactDir {
2 | public:
3 SortedDir (const int max) : ContactDir(max) {}
4 | public:
5 vitual  int Lookup (const char *name);
6 |
Chu giai

3 Ham xay dung don gian chi goi ham xay dung 16p co s6.

5 Ham Lookup dugc khai bao lai nhu 14 40 dé cho phép bét ky 16p nao dugc
dan xuat tir 16p SortedDir dinh nghia lai no.

Dinh nghia mdi ctia ham Lookup nhu sau:
int SortedDir::Lookup (const char *name)

mt bot=0;
inttop=dirSize - 1;
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intpos=0;

int mid, cmp;

while (bot <=top) {
mid = (bot+top)/2;

if ((cmp = stremp(name, contacts[mid}->Name())) == 0)

return mid;
else if (cmp <0)
pos=top=mid- 1;
else
pos=bot=mid+1;

retumn pos <0 ? 0 : pos;
}

// gioi han tim tren nua thap hon

// gioi han tim tren nua cao hon

Poan mi sau minh hoa ring ham SortedDir:Lookup dwoc goi boéi ham

ContactDir::Insert khi dugc triéu goi thong qua déi tugng SortedDir:

SortedDir dir(10);

dir.Insert(Contact("Mary", "11 South Rd", "282 1324"));
dir.Insert(Contact("Peter”, "9 Port Rd", "678 9862"));

dir Insert(Contact("Jane"", "321 Yara Ln", "982 6252");
dir. Insert(Contact("Jack", "42 Wayne St", "663 2089");
dir Insert(Contact("Fred", "2 High St", "458 2324");

cout << dir;

N s€ cho ra két qua sau:

(Fred, 2 High St, 458 2324)
(Jack , 42 Wayne St 663 2989)
(Jane, 321 YaraLn, 982 6252)

(Mary, 11 South Rd, 282 1324)
(Peter, 9 Port Rd, 678 9862)

9.7. Da thira ké

Céc 16p dan xuat ma ching ta da bat gap dén thoi diém nay trong chuong nay
chi 12 biéu dién don thira ké, boi vi mdi 16p thira ké cac thudc tinh ciia no tir
mot 16p co s& don. Mot tiép can c6 thé khac, mot 16p din xuit co thé c6 nhiéu
16p co so. Diéu nay duoc biét dén nhu 1a da thira ké (multiple inheritance).

Vi dy, chung ta phai dinh nghia hai 16p tuong ng dé biéu dién cac danh

sdch cua céc tuy chon va cac cua so diém anh:

class OptionList {
public:
OptionList (int n);
~OptionList  (void);
/...
|5

class Window {
public:
Window  (Rect &bounds);
~Window (void);
/...
5
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Hinh 9.4

Mot menu 1a mQt danh sach cia cac tuy chon dugc hién thi & bén trong cura )
cua no. Vi thé n6 co6 thé dinh nghia Menu bang cach dan xuat tir 16p OptionList
va 16p Window:

class Menu : public OptionList, public Window {

public:
Menu  (intn, Rect &bounds);
~Menu (void);
/...
|5

Vi da thtra ké, mdt 1op din xudt thira ké tit ca cac thanh vién cua céc
16p co sé cua nd. Nhu trude, mdi thanh vién cia 10p co sd co thé 1a riéng,
chung, hay 1a duoc bao vé. Ap dung ciing cic nguyén 1y truy xuit thanh vién
16p co s¢. Hinh 9.4 minh hoa thtr bac 16p cho Menu..

Thir bac 16p cho Menu
OptionList Window

N/

Menu

Vi cac 16p co so cua 16p Menu c6 cac ham xdy dung yéu cau cac doi so
nén ham xay dung cho 16p dan xuat nén tri¢u goi nhiing ham xay dung trong
danh sach khai tao thanh vién cta no:

Menu::Menu (int n, Rect &bounds) : OptionList(n), Window(bounds)
{

}

/...

Thir ty ma cadc ham xay dung duogc tri€u goi cung véi thr ty ma chiing dugce
dic ta trong phan dau cua 16p dan xuat (khdng theo thir tw ma ching xuat hién
trong danh sach khoi tao thanh vién cta cic ham xay dung 16p din xuat). Vi
du, v&i Menu ham xay dung cho 16p OptionList dugc triéu goi trude khi ham
xay dung cho 16p Window, tham chi néu chiing ta chuyén doi th ty trong ham
xay dung:

Menu::Menu (int n, Rect &bounds) : Window(bounds), OptionList(n)
{

/..
}

Cac h§1m huy duoc tng dung theo thr ty nguoc lai: ~Menu, ké d6 1a ~Window,
va cudi cung la ~OptionList.
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Su cai dit 16 rang ctia doi tugng 16p dan xuat 1 chira dung mot doi tuong
tor moi doi twong cua cac 16p co sé cua nod. Hinh 9.5 minh hoa mo6i quan hé
gitra mQt doi tugng 16p Menu va cac doi tuong 1op co so.

Hinh 9.5 Cic dbi twong 16p din xuit va co s6.
OptionList object Window object Menu object
g ct)ptlonl—lzt Window OptlonLlSt
ata members data members data members
Window

data members

Menu
data members

Thong thuong, mot 16p din xuét co thé c6 sb lugng cac 16p co sé bt ky,
tat ca chiing phai phan biét:

class X : A, B, A { // khong hop qui tic: xuat hién hai lan
/..
55

9.8. Sw mo hd

Pa thira ké 1am phuc tap thém nira cac qui luat dé tham khao t6i cac thanh
vién cia mdt 16p. Vi dy, gia st ca hai 16p OptionList va Window c6 mot ham
thanh vién goi 13 Highlight && 1am ndi bac mot phan cu thé cua kiéu ddi tugng
nay hay kiéu kia:

class OptionList {
public:
/...
void Highlight (int part),
class Window {
public:
/...
void Highlight (int part);
L6p dén xuit Menu s& thira ké ca hai ham nay. Két qua 13, 101 goi

m.Highlight(0);

(trong d6 m 1a mot dbi twong Menu) 14 mo hd va s& khong bién dich bai vi no
khong rd rang, n6 tham khao t6i hodc 1a OptionList:Highlight hodc la
Window::Highlight. Su mo hé duoc gidi quyét bang cach lam cho 101 goi rd
rang:

Chuong 9: Thua ké

161



Simpo PDF Merge and Split Unregistered Version - http://www.simpopdf.com

m.Window::Highlight(0);

Mot kha nang chon lya khéc, chung ta c6 thé dinh nghia mgt ham thanh vién
Highlight cho 16p Menu goi cac thanh vién Highlight ciia cac 16p co so:

class Menu : public OptionList, public Window {
public:
/...
void Highlight (int part);

void Menu::Highlight (int part)
{

OptionList::Highlight(part);
Window::Highlight(part);

9.9. Chuyén kiéu

Dbi voi bit ky 16p dan xudt nao co6 mot su chuyén kiéu khong tudng minh tir
16p dan xut tGi bat ky 16p co so chung ctia nd. Piéu nay co thé dugc sir dung
dé chuyén mot dbi tuong 16p dan xuét thanh mot d6i twong 10p co so nhu 14
mot ddi twong thich hop, mot tham chiéu, hodc mot con tro:

Menu menu(n, bounds);
Window win=menu;
Window &wRef=menu;
Window *wPtr=&menu;

Nhirng chuyén dbi nhu thé 1 an toan boi vi ddi tugng 16p din xuét ludn chira
dung tat ca cac doi tugng 16p co sé cua nd. Vi dy, phép gan dau tién lam cho
thanh phan Window cuia menu dugc gén téi win.

Nguoc lai, khong co su chuyén doi tir 10p co s¢ thanh 16p dan xuét. Ly
do mot su chuyén kiéu nhu thé cé kha ning nguy hiém vi thyc té dbi tugng
16p dan xuét c6 thé co cac dit liéu thanh vién khong co6 mit trong ddi tugng
16p co so. Vi thé cac thanh vién dir liéu phu két thuc boi cac gia tri khong thé
tién toan. Tat ca chuyén kiéu nhu thé phai duoc ép kiéu rd rang dé xac nhan y
dinh cua 1ap trinh vién:

Menu  &mRef=(Menu&) win; // can than!
Menu *mPtr=(Menu*) &win; // can than!

Mot dbi twong 16p co sé khong thé duge gan tdi mot ddi tuong 16p co so trix
phi c6 mdt ham xay dung chuyén ki€u trong 16p dan xuat dugc dinh nghia
cho muyc dich nay. Vi du, voi

class Menu : public OptionList, public Window {
public:
/..
Menu (Window&);
5
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thi cau 1énh gan sau 1a hop 18 va co thé sir dung ham xdy dung dé chuyén doi
win thanh doi tuong Menu trudce khi gan:

menu = win; //triéu goi Menu::Menu(Window&)

9.10.Lop co s6 a0

Trd lai 16p Menu va gia sir rang hai 16p co s& clia né cling dugc dan xuat tir

nhiéu 16p khéc:
class OptionList : public Widget, List {/*.*¥};
class Window  : public Widget, Port {/*.¥};

classMenu  : public OptionList, public Window { /*..*/ };

Vi 16p Widget 14 16p co sé cho ca hai 16p OptionList va Window nén mdi
dbi twong menu s& c6 hai d6i twong widget (xem Hinh 9.6a). Piéu nay la
khong mong mudn (bdi vi mot menu duoc xem xét 1a mot widget don) va cod
thé dan dén mo hd. Vi dy, khi 4p dung ham thanh vién widget toi mot dbi
tugng menu, that khong rd rang nhu 4p dung téi mot trong hai ddi twong
widget. Van dé nay duoc khic phuc bang cach lam cho 16p Widget 1a mot 16p
co 8¢ a0 cua 16p OptionList va Window. M6t 16p co sd duoc lam cho ao bang
cach dat tir khoa virtual trudc tén ctia né trong phan dau 16p dan xuét:

class OptionList : virtual public Widget, List {/*.%};
class Window : virtual public Widget, Port {*.5};

Diéu nay dam bao rang mot ddi twong Menu s& chira dung vira dung mot d6i
tuong Widget. No6i cach khac, 16p OptionList va 16p Window sé€ chia sé cung doi
tuong Widget.

Mot dbi tuong ctia mot 16p ma duoc dan xuét tir mot 16p co s& do khong
chtra dung truc tiép dbi twong cia 16p co s& 40 ma chi 1a mot con tré téi nd
(xem Hinh 9.6b va 9.6¢c). Piéu nay cho phép nhiéu hanh vi ctia mot 16p ao
trong mot hé thong cip bac duge ghép lai thinh mot (xem Hinh 9.6d).

Néu & trong mot hé théng cap bac 16p mot vai thé hién cia 16p co so X
duoc khai bao nhu 13 40 va cac thé hién khac nhu 1a khong 4o thi sau d6 doi
tuong 16p din xuét s& chira dyng mot dbi twong X cho mdi thé hién khong ao
cta X, va mot dbi tuong don X cho tat ca su xay ra do cua X.

Mot dbi tuong 16p co s& 4o khong duoc khdi tao boi 16p dan Xuét truc
tiép ctia nd ma duoc khoi tao boi 16p din xuat xa nhat dudi hé thong cap bac
16p. Luat nay dam bao rang d6i twong 16p co s a0 dugc khai tao chi mot 1an.
Vi dy, trong mot déi tuong menu, ddi tuong widget dugc khdi tao bdi ham
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Hinh 9.6

xay dung Menu (ghi d¢ 101 goi ham ctia ham xay dung Widget bdi OptionList
hoac Window):

Menu::Menu (int n, Rect &bounds) : ~ Widget(bounds),
OptionList(n),
Window(bounds)

{3} ) ) ) )
Khoéng quan tdm vi tri n6 xuat hién trong mdt h¢ thong cap bac 16p, mdt doi
tugng 16p co s¢ o ludn dugce xay dung trudc cac doi tuong khong ao trong
cung hé thong cap bac.

Cac 16p co sé 40 va khong do
(a) Menu object (b) OptionList object with Widget as virtual
7ﬂ Widget data members

| LEBs B Sl U R | | List data members |

| List data members | OptionList data members

OptionList data members

(c) Window object with Widget as virtual

| Widget data members | 'l Widget data members
| Port data members |

| Port data members |

Window data members

Window data members

Menu data members (d) Menu object with Widget as virtual

| List data members |

*l Widget data members

OptionList data members

| Port data members |

Window data members

Menu data members

Néu trong mot hé théng cép bac 16p mot co s ao dugc khai bao véi cac
pham vi truy xuat ddi 1ap (nghia 13, bat ky su két hop cua riéng, dugc bao vé,
va chung) sau d6 kha ning truy xudt 16n nhit s& thong tri. Vi du, néu Widget
duoc khai bdo 1a mot 16p co sé 4o riéng cia 16p OptionList va 1a mét 16p co s¢
40 chung cta 16p Window thi sau d6 n6 s& van con 1a mot 16p co so ao chung
cua lop Menu.
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9.11.Cac toan tir dwgc tai dinh nghia

Ngoai trir toan ttr gan, mot 16p dan xut thira ké tit ca cac toan tir da tai dinh
nghia ctia 16p co s& ciia nd. Toan tir duoc tai dinh nghia bai chinh 16p dan
xuat che gidu di viéc tai dinh nghia ctia ciing toan tir bai cac 16p co sé (giong
nhu 14 cac ham thanh vién ciia mot 16p din xudt che gidu di cac ham thanh
vién cua céc 16p co s0).

Phép gan va khdi tao memberwise (xem Chuong 7) mé rong t6i 16p dan
xuét. Doi voi bat ky l6p Y din xuét tir X, khoi tao memberwise duoc diéu
khién boi mot ham xay dung phat ra tu dong (hay do ngudi dung dinh nghia)
¢ hinh thtc:

Y::Y (const Y&);

Tuong tu, phép gan memberwise dugc diéu khién boi tai dinh nghia toan tir =
duogc phat ra ty dong (hay do nguoi dung dinh nghia):

Y& Y::operator=(Y&)

Khéi tao memberwise (hodc gan) cua doi tugng 16p dan xuat li€n quan dén
khoi tao memberwise (hodc gan) cta cac 16p co sé cua no6 ciing nhu la cac
thanh vién doi tuong 16p cua nd.

Can su quan tdm déc biét khi mot 16p dan xuét nho vao tai dinh nghia cac
todn tir new va delete cho 16p co s¢ cua nd. Vi duy, trd lai viée tai dinh nghia
hai toan tir nay cho 16p Point trong Chuong 7, va gia sir ring chiing ta mudn
st dung chiing cho mot 16p din xuét:

class Point3D : public Point {
public:
..
private:
nt depth;

b

Boi vi sy cai dit cta Point:operator new gia st rang khdi duoc can s& co kich
thude cua dbi tuong Point, viée thira ké ctia nd boi 16p Point3D dan tdi mot van
dé: khong thé giai thich tai sao dit liéu thanh vién cua 16p Point3D (nghia 13,
depth) lai can khong gian phu.

Pé tranh van dé nay, tai dinh nghia ctia toan tir new cb gang cp phat vira
dung tong s6 luong luu trir duwoc chi dinh boi tham s6 kich thudc ciia né hon
la mot kich thude gidi han trude. Tuong ty, tai dinh nghia cua delete nén cha y
vao kich ¢& duoc chi dinh boi tham s thir hai ciia n6 va ¢d gang giai phong
vira diing cac byte nay.
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Bai tip cudi chwong 9

9.1

9.2

9.3

Xem x¢ét 16p Year chia cac ngdy trong ndm thanh cac ngay lam viéc va cac
ngay nghi. Boi vi moi ngdy c6 mot gia tri nhi phan nén 16p Year dé dang duoc
dan xuat tir BitVec:

enum Month {
Jan, Feb, Mar, Apr, May, Jun, Jul, Aug, Sep, Oct, Nov, Dec

class Year : public BitVec {
public:
Year (const short year);
void WorkDay (const short day);// dat ngay nhu ngay lam viec
void OffDay (const short day);/ dat ngay nhu ngay nghi
Bool Working (const short day);// true neu la ngay lam viec
short Day (const short day, // chuyen date thanh day
const Month month, const short year);

protected:

short year; //nam theo lich
|5

Céc ngay dugc danh s tir diém bat dau ciia nam, bat dau tir ngay 1 thang 1
nam 1. Hoan tat 16p Year bang cach thi cong cac ham thanh vién cta no.

Cac bang liét ké dugc gioi thiéu boi mot khai bao enum la mot tap con nho
cta cac s6 nguyén. Trong mot vai ing dung ching ta c6 thé can xay dung cac
tap hop cta cic bang liét ké nhu thé. Vi du, trong mot bd phan tich ca phap,
moi ham phan tich c6 thé duogc truyén mot tap cac ky hiéu ma s& duoc bo qua
khi bo phan tich ct phap c¢b ging phuc hdi tir mot 16i hé théng. Cac ky hiéu
nay thong thuong dugc danh riéng nhirng tir ciia ngdn ngir:

enum Reserved {classSym, privateSym, publicSym, protectedSym,
friendSym, ifSym, elseSym, switchSym,...};
Vi nhitng thtr d3 cho ¢6 thé c¢6 nhiéu nhét n phan tr (n 1a mot s6 nho) tap
hop c6 thé duoc trinh bay c6 hiéu qua nhu mot vecto bit cua n phan tir. Dan
xuat mot 16p dat tén 1a EnumSet tir BitVec dé 1am cho diéu nay dé dang. Ldp
EnumSet nén tai dinh nghia cac toan ti sau:
o Toan tir +dé hop tap hop.
« Toan tir - dé hiéu tap hop.
o Toan tir * dé giao tap hop.
o Toan tir % dé kiém tra mot phan tir ¢ 1a thanh vién cta tap hop.
o Céc toan tor <= va >= dé kiém tra mot tap hop c6 1a mot tap con cuia tap
khac hay khong.
o Cac toan tir >> va << dé thém mot phan tir t6i tap hop va x6a mot phan tir
tur tap hop.

Lép triru twong 13 mot 16p ma khong bao gio duoc sir dung truc tiép nhung
cung cap mdt khung cho cac 16p khac dugc dan xuat tir nd. Thong thuodng, tat
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ca cac ham thanh vién cua mdt 16p truru tugng 1a do. Bén dudi 1a mot vi du
don gian ctia mot 16p truru tuong:

class Database {
public:
virtual  void Insert(Key, Data) {}
vitual void Delete  (Key) {}
vitual Data Search  (Key) {return 0;}

|8
N6 cung cap mdt khung cho cac 16p giéng nhu co so dit liéu. Cac vi du cia
loai 16p c6 thé duge dan xuat tir co s¢ dir liéu gom: danh sach lién két, cay
nhi phan, va B-cay. Trudc tién dan xuat 16p B-cay tur 16p Database va sau do
dan xuat 16p B*-cay tu 16p B-cay:

class BTree : public Database { /*..*/ };
class BStar : public BTree  {/*..*/ };

Trong bai tap ndy sir dung kiéu c6 sin int cho Key va double cho Data.
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Phu luc A TURBO C™

Phan phu luc nay sé€ gidi thiéu cho céc ban vé cach cai dat, khai dong va su
dung Turbo C++ IDE dé soan thao, bién dich, bat 101, va thyc thi cac chuong
trinh C++ cua ban.

Cai dat va khéi dong Turbo C

Ban phai stir dung trinh INSTALL dé cai dat Turbo C™. Tt ca cac tap tin cai
dat s€ duoc gidi nén va chép tdi hé thong may tinh ctia ban mdt cach thich
hop. Ban khong thé thuc hién viéc nay thu cong dugc.

Dé bat dau cai dat, chuyén dén thu muc chira bd nguén cai dat va kich
hoat trinh INSTALL dé tién hanh cai dat. Trinh INSTALL cai c4 hai trinh
bién dich va cac cong cu vao hé¢ théng cta ban. Thu muc mac dinh cua Turbo
C++1a C\TC.

Pé khoi dong chwong trinh Turbo C++ ban chuyén vao thu muc
C:\TC\BIN va kich hoat TC.exe. Tuy nhién d¢ c6 thé khoi dong nhanh ta co
thé tao mot shortcut dén C:\TC\Bin\TC.exe nhu hinh A.1 sau.
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Hinh A.1 Tao shortcut dé khéi dong trinh Turbo C++

Create Shortcuk x|

This wizard helps wou ka create shorkcuts ko lacal ar
nebwork programs, files, folders, computers, ar Internet
addresses,

Tvpe the location of the item:
CHATCIBINGTC.EXE

Click Mext to conkinue.

= Back Mexk = Cancel

Turbo C++ IDE

Turbo C++ IDE cung cfip moi thir ma ban can dé viét, soan thao, bién dich,
quan ly, chay, lién két, va bat 15i chuong trinh cta ban. Thanh trinh don
ngang & dinh ctia man hinh cho phép ban thuc hién hau hét cac chtc ning da
néu. Ban c6 thé kich hoat thanh trinh don ndy bang mot trong hai cach:

* Nhén phim F10, hodc

»  Kich chudt vao mot vi tri bat ky trén thanh trinh don nay

Hinh A.2 minh hoa ctra s6 chinh sau khi khéi dong ctia Turbo C++.
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Hinh A.2 Cira s6 chinh ctia Turbo C++ IDE

-1l
. . C
o

File Edit Search Run

Help System commands and Transfer programs

Thanh trinh don ngang chira 1an luot tir trai qua phai cac trinh don con sau:
File, Edit, Search, Run, Compile, Debug, Project, Options, Window, va Help.
bé chon mot trinh don nay ban cé thé thyc hién mot trong hai cach sau:

Cach 1:
= Kich hoat thanh trinh don ngang
= Sir dung phim mili tén trai va phai dé di chuyén khung sang mau xanh
dén trinh don céan chon
Cach 2:
=  Sir dung phim néng<Alt> + <ky tu dau tién mau d6 cta tén trinh don>

Trinh don File

Trinh don nay c6 thé duoc chon thong qua to hop phim <Alt>+<F>. Trinh
don nay cung cip nhimng 1énh dé

tao ra nhiing tap tin méi (File > New)

md nhitng tap tin c6 san (File > Open)

luu céac tap tin da soan thao (File > Save / Save As / Save All)

chuyén thu muc (File > Change dir)

in cac tap tin (File > Print)

thoat tam vé& DOS (File > DOS shell)

thoat khoi Turbo C++ (File > Quit)
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Hinh A.3 Trinh don File

_ioix

= Edit Search Run Compile Debug Project Options Window Help

Open... F3
Save F2
Save as...

Save all

Change dip...
Print
D08 shell

Quit Alt+X

F1 Help Create a new file in a new Edit window

Khi ban chon File>New thi mot cira s6 soan thao méi véi tén mic dinh 1a
NONAMExx.CPP (xx 1a thay cho s6 tir 00 dén 31). Ctra s6 nay tu dong
kich hoat dé cho phép ban soan thiao mad chwong trinh. Cac tap tin
NONAME dugc st dung nhu vung soan thao tam thoi. Turbo C++ s
nhéc ban dat tén cho tap tin khi ban luu tép tin do.

Trinh don Edit

Trinh don ndy c6 thé duoc chon thong qua to hop phim <Alt>+<E>. Trinh
don nay cung cép cac 1énh dé ct, sao chép, va dan van ban trong cura sO soan
thao. Ban ciing c6 thé hay bo cac chuyén do1 va tr¢ lai nhimg chuyén d6i ma
ban da hay bo. Ban ¢ thé mé mot cira s6 luu trit tam thoi dé xem hay soan
thao ndi dung ctia nd, va chép vian ban tir cac cira sd thong diép, xuat hay tro

giap.
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Hinh A4 Trinh don Edit
i
- File _ Search Run Compile Debug Project Options Window Help

Redo Shift+alt+BkSp

Cut Shift+Del
Copy Ctrl+Ins
Pazte Shift+Ins
Clear Ctrl+Del

Copy example

Show cliphoard

F1 Help Undo the previous editor action

Trinh don Search

Trinh don nay cung cip nhiing 1énh dé tim kiém vian ban, khai bao ham, va
dinh vi 161 trong céc tap tin chuong trinh.

Hinh A.5 Trinh don Search
JRI=TEY
- File Edit _Run Compile Debug Project Options Window Help
[Fipd... |
Replace...
Search again Ctr1+L

Go to line number...
Previous error Alt+FY
Mext error Alt+F3
Locate function...

Search for text

F1 Help
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Trinh don Run

Hinh A.6

ot Turbo C++ IDE

File
[m1]

F1 Help

Trinh don nay cung cép cac 1énh dé thuc thi chuong trinh, bat dau va két thac
cac phan bat 161 dugc minh hoa trong Hinh A.6.

Trinh don Run

_ol x|
He 1)y
1= 1=

Edit Search Compile Debug Project Options Windouw

Ctrl+F2
F4
F?
Fa

Program reset
Go to cursor
Trace into
Step over
Arguments. ..

Make and »un the current program

Ban chon Run > Run hodc nhén t6 hop phim Ctrl + F9 dé thuc thi
chuong trinh bang cach sir dung bat ky dbi s6 nao ma ban da truyén cho no
trong 1énh Arguments. Néu mé ngudn di duoc sira d6i tir 1an bién dich cubdi
cung thi 1énh Run ciing triéu goi Project Manager dé bién dich lai va lién két
v6i chuong trinh cua ban.

Ban ciing c6 thé chon Run > Go to cursor hoic nhin phim F4 dé cho
chuong trinh chay dén hang ma con nhdy dang dinh vi trong ctra sO soan thao
hién tai. Néu con nhay dang ndm ¢ hang ma khong chira mot 1énh c6 thé thuc
thi thi Turbo C++ s& hién thi mot canh bao.

pé chay chuong trinh cta ban ¢ ché do tung 1énh mat thi ban cé thé chon
Run > Trace into hoac nhén phim F7. Thanh sang s€ xuét hién tai 1énh dang
duoc thuc hién dé gitp ban kiém soat duge qué trinh thyc thi cia chuong
trinh. Ban c6 thé sir dung 1énh nay lap di lip lai nhiéu 1an dén khi 1énh cubi
cung trong chuong trinh dugc thyc hién thanh cong.

Lénh Run > Step over tuong dwong véi nhan phim F8 s& thyc thi 1énh
ké tiép trong ham hién tai. N6 khong do theo nhitng 15i goi ham murc thap
hon nén hitu dung trong truong hop ban mudn chay ham dang bat 16i ma
khong mudn ré& sang nhimg ham khac.
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Trinh don Complie

Ban st dung nhiing 1énh trén trinh don nay dé bién dich chwong trinh trong
ctra 80 soan thao dang hoat dong, hoic tao hodc xdy dung dy 4n cta ban. Dé
su dung cac 1énh Compile, Make, Build, va Link thi phai c6 mdt tap tin dang
mo trong clra sO soan thao dang hoat dong. Bén canh d6 cic 1énh Make,
Build, Link doi hoi can phai c6 mot dy an da dugc dinh nghia.

Hinh A.7 Trinh don Compile

_ioix

- File Edit Search ERun Debug Progject Options Window Help
[=] 1=[ 11—
[Compile ~ Alt+F9 |
Make F?

Link

Build all

Information...
Remove messages

F1 Help Compile the file in the active Edit window

Lénh Run > Compile twong duong véi nhin t6 hop phim Alt + F9 duoc
su dung dé bién dich mot tap tin .C hodc .CPP sang mot tap tin .OBJ. Khi
Turbo C++ dang bién dich thi mot hdp trang thai bat 1én dé hién thi két qua
ctia viéc bién dich gdm co: sb hang da bién dich, s6 16i va canh bao, va bod
nh¢ san dung. Khi qua trinh bién dich két thic hdy nhan mot phim bat ky dé
loai bo hop trang thai ndy. Néu c6 bat ky 15i ndo xay ra thi cira s6 Message
dugc kich hoat dé hién thi va t6 sang 15i dau tién.

Trinh don Debug

Céc Iénh trén trinh don nay diéu khién tat ca cac dic tinh cua trinh bét 15i tich
hop. Ban c6 thé chi dinh thong tin bat 161 nao can duogc phat ra, thong tin nao
khong can dugc phat ra trong hop thoai thong bao 16i.
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Hinh A.8 Trinh don Debug

e+ Turbo C++ IDE o ]
- File Edit Search Eun Compile Project Options Window Help

Evaluatemodify... CtrltF4
Call stack... Ctrl+F3
Hatches

Toggle bhreakpoint Ctrl1+F8
Breakpoints. ..

F1 Help Open an Inspector window to examine values in a data element

Trinh don Project

Trinh don nay chira dung tat ca cac 1énh quan 1y du an dé thyc hién cac cong
viéc:

= taora va mé mot du an

= thém va x0a cac tap tin trong dy an

»  thiét 1ap céc tuy chon cho mdt tap tin trong du an

= chi dinh céc tap tin nguén can duoc dich

= xem cdc tap tin dugc chén vao trong dy an
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Hinh A.9 Trinh don Project

_ioix

- File Edit Search ERun Compile Debug _Optiuns Window Help

Cloze project

Add item...
Delete item
Local options...
Include files...

F1 Help Load a project file and its desktop

Trinh don Options

Trinh don nay chira dung cac 1énh cho phép ban xem va chuyén dbi cac thiét
1ap mac dinh trong Turbo C++.

Hinh A.10 Trinh don Options

_ioix]

File Edit Search HRun Compile Debug Project Window Help

[fpplication... |
Compiler [
Transfer...
Hake...
Linker [ 3
Librarian. ..
Debugger. ..
Directories...

Environment

Save...

F1 Help Specify properties of target file
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Trinh don Window

Trinh don nay chira cac 1énh dé quan ly cua s6. Phan 16n cac cua s6 ban md
ra t trinh don nay co6 tat ca cac phan tir co ban cia ctra s nhu thanh cudn,
mot hdp dong, va cac biéu tugng phong dai.

Hinh A.11 Trinh don Window

_ioix

— File Edit Search Run Compile Debug Project Options _W

[Eize/Move ~  Ctrl+F5 |
Zoom F5

Tile

Cascade

Mext F&
Cloze A1t +F3
Cloze all

Meszage

Output

Watch

Uzer screen Alt+F5
Register

Project

Project notes

List all...

F1 Help Change the size or position of the active window

Trinh don Help

Trinh don nay cung cap cac chirc nang trg giup hd tro cho lap trinh vién. Hé
thdng trg giup cung cap thong tin cho tit ca cac khia canh ctua IDE va Turbo
C++.
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Hinh A.12 Trinh don Help

_ioix)
Compile Debug Project Options Hinduw-

- File Edit Search Run
Shift+F1

Index
Topic search Ctrl1+F1
Frevious topic Alt+F1

Help on help

About...

Show tabhle of contents for online Help

F1 Help
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