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Trang |7

GIO’I THIEU

1. Cau tric cua gido trinh

Gido trinh dwoc chia ralam 17 chwong va moi chwong dwoc chia lam
cac muc khac nhau. Cac chwong dwoc sap xép theo trinh tw tir 1ap trinh
hwéng tha tuc trén C++ dén 1p trinh hwéng déi twong va cac 16p thw
vién co ban. Doc gia cé thé truy cip vao muc bat ki tir phan phu luc nam
dau sach. Nhiéu muc bao gbm cac vi du dé mé td cach s dung. Toi
khuyén cac ban nén doc cac vi du nay va cé thé hiéu moi doan ma
chwong trinh trwéc khi doc chwong tiép theo.

Mot cach thirc tot dé tang lwong Kién thirc nhan dwoc do6 1a hay chinh
stra, b6 sung ma 1énh médi dwa trén vi du mau, theo huwdéng tw duy cua
cla ban than, dé tir d6 c6 thé hiéu mot cach diay dd vé ndi dung ma ta
tiép thu duoc.

Sau khi doc xong gido trinh, t6i con cung cidp mot s6 bai tip thwc hanh
dé nghi dé doc gia nén th nghiém. Hay giai nhirng bai tip nay, ching sé
rat hiru ich va gitp cc ban ciing c6 lai kién thitrc m6n hoc cling nhw hiéu
sau sac hon phan ly thuyét.

Mot diéu nira ma doc gid can lwu y: hay doc trang cudi cung cta cudn
sach, d€ ndm dwoc mot s§ thuat ngir anh-viét twong ng duoc st dung
trong gido trinh nay. Toi cling cé gang st dung tén goi phu hop nhit véi
dai da s6 cac gido trinh hién hanh. Tuy nhién, doc gia cling nén nam cac
thuit ngir tiéng anh twong &ng, dé cé thé tham khao thém cac tai liéu
chuyén mon tiéng anh.

Khi viét gido trinh nay, to6i khong thé tranh khéi sai s6t. Rat mong su
déng gop y kién quy bau cda cac ban doc gia cling nhw cac ban dong
nghiép. Moi sw dong goép xin lien hé theo dia chi email:
dnhthanh@hueic.edu.vn. Hi vong véi cac y kién dong gép cta cac ban,

gido trinh nay sé ngay cang hoan thién hon.
2. Mot vai chu y vé sw twong thich ctia Cva C++

Chuin ANSI-C++ dwoc mot to chirc tiéu chuan quoc té théng nhit dwa
ra. N6 duoc chinh thirc ra mit vao thang 11 ndm 1997 va duyét lai vao




nam 2003. Tuy nhién, ngdn ngir C++ da ton tai trwéc d6 mot thoi gian
kha dai (vao ndm 1980). Trwéc db, c6 rat nhiéu trinh dich khéng hé tro
cac tinh nang m&i bao gdbm cd chuin ANSI-C++. Gido trinh nay dwoc xay
dung trén cac chwong trinh dich hién dai ho tro day di chudn ANSI-C++.
To6i ddm bao rang cic vi du sé hoat dong tot néu doc gia st dung mot
trinh dich h6 tro ANSI-C++. Cé nhiéu su chon lwa, c6 thé 1a mién phi hoic
cac phin mém thwong mai. Trong gido trinh nay, toi gidi thiéu dén cac
cac ban hai cong cu bién dich C++ 1a GCC MinGW - mién phi va Visual
C++ - thwvong mai.

3. Trinh bién dich

Cac vi du trong cuén gido trinh nay dwoc xay dung chu yéu trén ché
dd console (man hinh DOS). Piéu d6 c6 nghia la né st dung ché d vin
ban dé hién thi cac két qua. Moi trinh dich C++ déu ho tro ché do dich
console. V&i mot moi trweong phat trién tich hop IDE cho C++ mién phi,
chiing ta c6 thé str dung chwong trinh Codeblocks hodc Eclipse. Ching la
cac moi treong phat trién tich hop ho tro soan thdo va bién dich C++.
Chung ho trg méi tredrng GCC dé bién dich ca C va C++. V&i CodeBlocks,
ching ta c¢6 thé tii phin mém tai dia  chi
http://www.codeblocks.org/downloads. Péi véi Eclipse, né 1a mot trinh
soan thao va bién dich ngdén ngit 1ap trinh chuyén nghiép nhuwng hoan
toan mién phi (vi ta c6 thé ciu hinh két hop véi cac cong cu bién dich
khac nhau dé tao ra méi trwong phat trién tich hop cho cac ngon ngir 1ap
trinh khac nhau). Chung ta c6 thé dung né dé soan thdo va bién dich
Java, PHP, JSP, Python... va hién nhién la ca C/C++. Pay 1a mot dw an ma

nguoén ma, tiéu tén hang triéu dola ctia IBM. D€ tai vé ban m&i nhat cho
dén thoi diém nay (ndm 2010) 1a Eclipse Helios, ta cé thé truy cip dén
dia chi bén dwéil. P6i voi Eclipse, ching ta nén st dung két hop véi
trinh bién dich C++ 1a MinGW, né ciing 1a mét dw 4n m¢. Chung ta cé thé
tai vé tai dia chi bén dwéi2. Véi Eclipse, thi cong viéc ciu hinh ban diu
twong do6i phirc tap. Nhung n6 1a mét trinh soan théo tuyét voi. Ta cé thé
stt dung n6 dé€ soan thao nhiéu ngdn ngir 1ap trinh bang cach cai dit
thém plugin ho trg. Nhiéu nha phat trién da sir dung Eclipse 1am nén tai

2 http://nchce.dl.sourceforge.net/project/mingw/Automated%20MinGW%20Installer/mingw-get-
inst/mingw-get-inst-20100831 /mingw-get-inst-20100831.exe
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http://www.codeblocks.org/downloads

cho viéc phat trién cac &ng dung cia minh: Embarcadero sir dung né dé
phat trién JBuider, Adobe st dung n6 dé phat trién Flash Buider va rat
nhiéu cac hidng phdn mém noi tiéng khac.

Néu 1a mét 14p trinh vién Java, Eclipse 1a mot sw lwa chon khong thé
bd qua. Néu phat trién Flash theo dw &n ma ngu6én mé tir Adobe, Eclipse
cling l1a sw lwa chon hoan hdo. Néu phat trién C/C++, véi cac trinh soan
thdo thi Eclipse cling la sw lwa chon khong t6i. Viéc st dung thanh thao
Eclipse sé 1a mot lgi thé cho ching ta khi tién hanh nghién ctru Java, lap
trinh Web, Flex, Python... sau nay.

Bén canh d6, ching t6i cling giGi thiéu moi trwedng phat trién tich hop
IDE Microsoft Visual Studio. Pay la trinh bién dich thwong mai va la
trinh bién dich chuyén nghiép va noi ti€ng nhit trén hé diéu hanh
Windows. Ta c6 thé st dung dé phat trién cac rng dung trén nén NET
hodc cac &®ng dung Win32. Néu mudn phat trién cac &ng dung theo
hwéng ctia Microsoft, ta nén st dung Visual Studio. Phién ban mé&i nhit
dén thoi diém nay 1a VS 2010. Nhung can lwu y rang, khi nghién ctru
Visual C++, hay chon lya phién ban danh cho Win32 ma khong phai la

trng dung CLI (common language infrastructure) béi né dwgc phat trién
trén nén NET. Va Visual C++ for NET c6 mét sd khac biét so vdi Visual
C++ for Win32.




MOI TRUO'NG PHAT TRIEN TiCH HQP IDE

1. CodeBlocks

Trwéec tién, ching ta sé tim hiéu cach tao dv an, bién dich mot tip tin C++
trén CodeBlocks. Poc gia cling can lwu y rang, CodeBlocks td chitc cong viéc
theo cac du an. Ching ta c6 thé bién dich tirng tip tin cpp mét cach don 1é.
Tuy nhién, lam viéc theo dw an sé gitp ich cho ching ta rat nhiéu khi lam

viéc voi nhitng tac vu lén.

Pau tién chung ta kh&i ddong codeblocks, sau d6 vao File > New > Project.

Trong hdp thoai hién ra, chung ta chon console application (Hinh 1).

Va nhap Go, sau d6 nhip Next. Trong hdp thoai ti€p theo, ta chon C++ va

nhip Next.

r
MNew from template

FT Cade finu==]

Projects

Build targets
Files

Custom

User templates

Category: [ <Al categories=

[ e |

AVR Project  Code::Blocks
plugin
0 5
DirectX Dynamic Link
project Library
GLFW GLUT
(.= (=8

GLFW project  GLUT project

L@ o

Kernel Mode  Lightfeather
Driver project

8 9

Console D application
application
Rk
Empty project  FLTK project
e o

GTK+ project  Irrlicht project

g =

QOgre project OpenGL
project

-

m

TIP: Try right-clicking an item

3. Press Go

1. Select a wizard type first on the left
2. Select a specific wizard from the main window (filter by categories if needed)

Cancel

View as
(@) Large icons
() List

Hinh 1 - Tao mé&i dw an trong CodeBlocks

HoOp thoai yéu cau dién thong tin vé dw an sé xuat hién. Hay dién tén dw an,
vi tri leu trit dw 4n. Sau d6 nhip Next. Cu6i cung nhap Finish.

Trong ctra s6 quan ly dw an, ta nhap do6i chudt vao tép main.cpp. Noi dung
soan thdo sé dwgc nhap vao trong tap tin nay.

Néu ta mudn bo sung cac tap tin khac hoic cac 1ép doi twong, ta c6 thé bo
sung ching tr menu File > New.
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Bién dich chwong trinh:

+ Nhip vao Build > Build and Run.
+ Hodc nhap phim F9.

Tw dong dinh dang ma. Khi viét mot chwong trinh C++ hay bat ki mot
chwong trinh trén mot ngdén ngit 1ap trinh nao

Insert » | Kkhéc, ta can tuan thd quy pham dinh dang ma
Swap header/source nguon. C6 nhiéu chudn muwc cho cic dinh dang
Edit » | ma nguén: chudn Hungary, chuin lac da.. Du
Bookmarks » | rang, chung khéng anh hwdng dén viéc bién dich
Folding "| chuwong trinh, nhung ching gidp ngwoi doc cé

OISR thé& dé hi€u chwong trinh cla ching ta hon. Néu

ta khéng nam vitng cic quy pham nay thi c6 thé

st dung chirc ndng dinh dang ma nguoén tw déng

cua CodeBlocks. Hay kich chudt phai vao vung soan thao, sau d6 chon
Format this file (Astyle).

Tw dong Khéi tao phin than ciac phwong thikc cia 1ép. D€ ho tro cho
viéc soan thdo, CodeBlocks ciing hd tro chitc ndng khéi tao nhanh ma
nguon. D€ khai tao nhanh phan khai bao than phwong thirc ctia 16p tir khai
bao prototype cuia ng, chung ta dat tré chudt vao sau khai bao 1&p (tirc vi tri
s€ chén khai bao than phwong thirc), sau do, kich chuot phai, chon Insert >

All class methods without implementation.
Toggle breakpoint |

Run to cursor

Class method declaration/implementation...
.
Swap header/source
Edit 4 [

—— & » @& | Trong hop thoai hién ra, hdy chon
Select tems: nhitng phwong thitc muoén khéi tao
¥/ int PhanSo::GetMau(void) Wildcard select h\,\ thA t , d 7 hA,
v | int PhanSo::GetTu(veid) -

v PhanSo PhanSo::Mhan{const Phansa) p an an u}O'ng wng’ sau O’ n ap
| PhanSo::PhanSo(int, int)
| Phan5o::PhanSa(void) Ok'
Deselec
Selected: 5
| ok || cancel |

Hinh 2 - Khéi tao than phwong thirc

11 \Y/
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2. Eclipse Helios

Sau khi tdi xong Eclipe Helios vé may, hady tién hanh gidi nén tip tin.
Chwong trinh Eclipse khéng yéu ciu ching ta phai cai dat, nhwng n6 cé thé
lam viéc néu trén may tinh da cai mot may o Java. D€ tai vé may do Java,
chung ta c6 thé truy cip vao trang chu cta Sun (nay la Oracle) tai dia chi
sau days3.

bé xay duwng mét chwong trinh C/C++ trén Eclipse, ching ta can:

- Eclipse Helios for C/C++ (néu phién ban tai vé la danh cho Java, ta can
phai cai dit thém plugin hd trg); hoic c6 thé st dung mot 4n ban cii hon
cua Eclipse nhw Galileo, Europa....

- Cong cu bién dich GCC - MingW.

- May ao Java JVM.

Cac bwéc cau hinh trén Eclipse Helios
Bwérc 1. Cai dat may ao Java.

Bwdc 2. Cai MinGW.

Bwéc 3. Gidi nén Eclipse Helios, sau d6 khéi dong né (nhap vao tip tin
eclipse.exe). Thong thwong, Eclipse sé tw dong cdu hinh MinGW gitp ta. Néu
khong, hay thuc hién buéc 4.

Bwéc 4. Vao menu Project > Properties. Trong hop thoai xuit hién, hay
chon C/C++ Build > Settings.

i Tool Settings | A Build Steps | Build Artifact | Binary Parsers | @ Error Parsers

a I8 GCC Assembler Assemnbler flags

4 E\Bmpﬂer Include paths (-I) & 5w 2 'ﬁ| ,@|
& Preprocessor
Hinh 3 - Ciu hinh MinGW trong Eclipse Helios
Trong thé Tool Settings, ta chon GCC Assembler > General. Sau d6, nhip vao
biéu twong c6 dau cong mau xanh. Hop thoai sau sé hién ra:

3 http://javadl.sun.com/webapps/download/AutoDL?Bundleld=41723

12
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Hinh 4 - Chon dwdong dan dén thw muc bin ctia MinGW

Ta tién hanh hiy nhap tén dudmg dan dén thuw muc bin ctia MinGW (hoic
nhip vao nut File system dé duyét dén thw muc nay). Mac dinh khi cai dat,
thuw muc nay sé la C:\MinGW\bin. Sau d6 nhip Ok. Viy la céng viéc ciu hinh

da hoan tat.

Xiy dwng dw an dau tién trén Eclipse

Ciling giong nhw CodeBlocks, Eclipse ciing té chirc chwong trinh theo dv an.
bé tao m&i mot dw an trong Eclipse, chiing ta c6 ba cach:

- Vao File > New > C++ Project.

- Vao biéu twong tao méi duw an trén thanh céng cu, chon C++ Project.

- Kich chudt phai vao ctra s6 Project Explorer > chon New > C++ Project.

Tiép dén, hop thoai sau diy sé xuat hién.

- o)

e

Create C++ project of selected type

C++ Project —

Project name: ‘

Use default location

Project type: Toolchains:
> Frcvie L_MnaweG

@ Hello World C+ = Project
(= Shared Library
(7= Static Library
== Makefile project

Location: | C:\Users\HoangThanh\workspaceForCplus t Browse... ‘!

Show project types and teolchains enly if they are supported on the platform

Hinh 5 - Tao mé&i dw an

Trong hdp thoai nay, néu chon mot
du an kha thi (executable), hdy chon
executable. Ta cling c6 thé chon thw
vién dll (static library)... Twong trng
véi due dn kha thi, ching ta c6 thé
chon Empty Project hodac Hello
World C++ Project. P6i véi Empty
Project, n6 sé tao mét dw an trong.
Ngwoc lai véi Hello World C++
Project, ta sé nhan dwoc mot file cpp
chtta n6i dung ma ching ta sé thao
luin trong chwong tiép theo.

Sau do, hdy nhap vao tén du an va
nhdp Next (néu chwa ciu hinh

MinGW), hodc nhip Finish (néu da hoan tit viéc cu hinh).
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Tao méi mét file ndi dung trong Eclipse. Mot chwong trinh trong C++
thwong chia lam hai loai tép: .cpp va .h. Tép .cpp thwong chira néi dung

chwong trinh, tép .h thwdong chira cac khai bao.

Loi khuyén trwdrc khi tao méi cdc file: hiy tao mot thw muc chung dé
chtra toan b noi dung sau nay, toi tam goi thw muc nay la thw muc src.
Trong thw muc src, hdy tao hai thw muc, mot thw muc cpps va mot the muc
headers. Thw muc cpps s€ chira toan bo tép .cpp, thw muc headers sé chira
toan bo tép .h. Tép Main.cpp chira ham main sé dwoc dat trong thu muc src.
Nghia la ta sé c6 cau truc twong tw nhuw sau:

Hién nhién ta hoan toan khong nhat thiét
SI'C phai thwc hién theo nhw ciu tric the muc
nay. Tuy nhién diéu nay sé lam cho duw an

cda ta tré& nén sang sta hon rit nhiéu.
1 °PPs Ching ta c6 thé bd sung thém cac thw muc
J— phu khéc, nhwng nén tuin thi ciu tric ciy
L S eiens nay (vi du khi cdn phan biét cic tip tin cpp
thanh nhiéu loai khac nhau, thi trong thuw
muc cpps, hay tao thém cac thow muc con

- Main.cpp khéc...)

Hinh 6 - C4u tridc the muc cia mot du &n
Bién dich mot dw dn

bé bién dich mot dw an, hay nhip vao biéu twong sau diy trén thay cong cu
cua Eclipse.
#F-0-Q- &G 5~ 5 IR TR

[7 ve| €] 1HelloCPlus.exe
RS 2 FirstCplus.exe .
fe] P

Plus.c
o T < 1 Local /C-+ Applcation

Run Configurations...

opyrig Organize Favorites...

Hinh 7 - Bién dich mot dw an
Chon Run As > Local C/C++ Application.

Mot s6 tha thuit giap soan thao nhanh




Eclipse chira dwng mét tap cac tién ich gidp ching ta soan thao nhanh hon,
it phat sinh 16i hon. Sau day, tdi xin gi¢i thiéu mot vai tinh niang giup cac
ching ta soan thao nhanh hon.

Tao moi mét lop

Vao New > Class. HOp thoai sau day s€ hién ra

r 2
2 [Gh .
C++ Class —
Create a new C++ class, @
Source folder: Example f Browse... ‘!
[] Namespace: [ Browse.. )
Class name:
aceiclaesy Narne Access Virtual [ Add..

Remove |
e
[ Up )
| ———
f Down ‘!
| —
diztwilgons Mame Access Virtual Inline
M @ Constructor public no no
™ ® Destructor public yes no
W Use defoult | 1eacer { Browse.. )
= e
Saurce: f Browse... ‘!
= e
® - Finish Y [ Cancel )
—— | R —

Hinh 8 - Hop thoai tao méi class

Trong hop thoai nay, cin lwu y: source folder - thw muc chira tip tin sé tao
moi (thwong sé€ dwoc phan tach thanh tép .h va .cpp), namespace - pham vi
tdc dung cua né trong namespace dwoc chi dinh, class name - tén cua lop sé
tao mai, base class - tén ctia 1&p cha ma no sé thira ké (bAm vao nut add dé
chon cac 16p ton tai), constructor va destructor - cho phép khéi tao ham
tao va ham huy. Chdng ta sé tim hiéu nhirng khai niém nay khi lam quen v&i
13p trinh hwéng d6i twong.

Tao nhanh cdac phwong thirc Getter va Setter

Néu khi khai bdo mét 16p, cung véi cac thudc tinh cda né, thay vi st dung
ham tao dé thiét 14p gia tri ban dau, ta c6 thé dung ham setter; hoic dé tiép
nhin gia tri tr cac thudc tinh, ta c6 thé dung cic ham getter. T6i sé gidi
thiéu chi tiét hon vé cic phwong thirc nay trong phan lip trinh hwéng doi
twong. Trong phan nay, toi s& hwéng dan cach tao ching bang thao tadc nhip
chudt. Vao menu Source, chon Generate Getters and Setter. Trong hdp thoai
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hién ra, hdy chon cac thudc tinh cin tao phwong thirc getter va setter, sau
dé nhap Ok.

Mot s6 phim tdt khdc

Ctrl+Space Bat ché d6 goi nhic 1énh.

main - Ctrl+Space Khéi tao nhanh ham main.

Ctrl+Shift+F Dbinh dang nhanh ma nguén.

Ctrl+/ Comment ving ma di dwgc boi den, néu

vung boi den di & ché d0 comment, thi diu
comment s€ bi hay bo.

Tab Dich toan b0 ndi dung bi béi den sang phai
mot tab.

Shift+Tab Dich toan b0 ndi dung bi boi den sang trai
mot tab.

Ctrl+1 Chinh stta nhanh toan bd cac tir giong vadi

tr dang dwoc boi den. Sau khi chinh sira
xong, nhap Enter dé két thuc.

Ctrl+Shift+/ Tao mot khoi comment cho ving van ban
da bi boi den.

Ctrl+Shift+\ Huy bo viung vdn ban bi comment béi khoi
comment.

Trén day, toi da gidi thiéu so qua hai chwong trinh soan thdo mién phi dé
14p trinh C/C++: CodeBlocks va Eclipse. V&i CodeBlocks, chi can tai va cai
dit. Moi treong ho tro bién dich GCC da dwoc tich hop san. Véi Eclipse, ta
phai thwc hién cdu hinh dé két hop véi trinh bién dich GCC. Néu l1a ngudi c6
nhiéu trai nghiém vé may tinh, thi nén chon Eclipse béi né la chwong trinh
soan thao rat chuyén nghiép. Néu la nguwoi méi tiép xic may tinh, hiy chon
CodeBlock vi cai dat don gian.

3. Visual Studio 2010 danh cho Visual C++

Visual Studio 2010 Ia m6t méi trwedng bién dich tich hop ctia Microsoft. N6
la trinh bién dich tét nhat, hién dai nhat trén hé diéu hanh Windows. Ching
ta c6 thé st dung né dé bién dich C++, C#, Visual Basic, |#... Ta sé tim hiéu
Visual Studio theo hwdng ti€p can védi C++. Mot diéu can lwu y, véi phién
ban 2010 nay, Visual Studio c6 hai phién ban danh cho C++: C++ for Net va
C++ for Win32. Chuing ta chi tim hiéu vé tinh ning C++ for Win32. Trong noi
dung cda gido trinh nay, ta sé xay dung cac rng dung Console trén nén
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Win32 ma khéng thao ludn thém veé Visual C++ for Net b&i vi né thudc mot
pham tru twong do6i khac so véi Visual C++ for Win32.

Khéi dong Visual Studio 2010.
bé khéi dong VS 2010, ta cé thé thwe hién mot trong hai cach sau:

» Nhép déi chudt vao biéu twong VS 2010 trén nén Desktop.
» Vao Start > All Programs > Microsoft Visual Studio 2010, chon biéu
twong VS 2010.

oo Page - Mi S (Ad e
File Edit View Debug Team Data TIools Architecture Test Analyze Window Help

e e - e R e = e Y | [rap | HE BB

Toolbox DRl Start Page X ~ Solution Explorer =X
~ General =)

There are no usable controls in w Micrgsoft* o .
this group. Drag an item onto ) Visual Studio 2010 Ultimate
this text to add it to the
toolbox.

3 Get Started ~ Guidance and Resources  Latest News
1] connect To Team Foundation server

e

] Open Project... T o e z " What's New in Microsoft Office Development

~ == | The Office system provides many for when
i = paired with Visual Studio and the .NET Framework.
Recent Projects Overview of What's New in Microsoft Office Development
fig]
5 MyForm On
& cplusprojector ot T

FirstCplus

& Firstconvs =
Windowsform 1
& Tester -
Winform

Welcome Windows Web Cloud Office SharePoint Data

Creating Office Solutions

_— Learning Resources

IV Show page on startup b "S55 Communitv Resaurces

Error List - ax
@ oErrors | [f\ 0Warnings | (i) 0 Messages

Description File Line Column Project

Pt s... P.. M8 D.. [Z Architecture Explorer [IRYZaging B Output BB TestResuits % Test Runs ERRTSMroM W Team E.. BB Test View

Hinh 9 - Giao dién tong thé cta Visual Studio 2010

Tao mé&i dw an trong VS 2010.

Cling nhw Eclipse, VS cling quan ly theo cac workspace va cac du an. Trong
VS, workspace duwoc goi 1a Solution. Trong moi workspace cé thé chira
nhiéu dw an. Néu chwa tao mdt du an nao, thi khi tao mé&i mot dw an,
workspace sé tr dong dwoc tao. D€ tao méi mot dw an, ta vao File > New
Project (hodc t6 hop phim tat Ctrl+Shift+N).

Trong hop thoai xuit hién, chiing ta chon Win32 Console Application.




le Project O 6
Recent Templates I.NET Framework 4 LI Sort by: IDefauIt search Installed Templates R |
Installed Templates [—
1 P . o
; ‘Win32 Console Application Visual C=+ = Type: Visual C++
Visual C# S ; A project for creating a Win32 console
[=] Other Languages application
O Visual Cs+ u!il MFC Application Visual C++
ATL
CLR ‘Win32 Project Visual C++
General
MFC Empty Project Visual C++
' Test
Win32 ATL Project Visual C++
Other Project Types
Database ﬂg MFC DLL Visual C++
Modeling Projects E
Test Projects E"":,'— ‘Windows Forms Application Visual C++
Online Templates
= CLR Console Application Visual C++
CLR Empty Project Visual C++
Class Library Visual C=+
Custom Wizard Visual C++
| 21| Makefile Project Visual C++
!el'gl MFC ActiveX Control Visual C++ LI
Name: |<Enter_nar‘"|e;
Location: Ic:\users\hoangthanh\documents\visual studio 2010VProjects ;I Browse...
Solution name: | <Enter_name= ¥ Create directory for solution
[ Addto source control

0K

Cancel

Muc name: hdy nhap tén dw
4n ma can tao.

Muc Location: nhip vao nat
Browse dé chon vi tri lwu

trit. Mac dinh, Visual Studio
sé lvu tritr du an & thu muc

Documents.

Muc Solution name: tao moét
the muc con trong thw muc
dw 4an, hay tao truc tiép

Hinh 10 - Tao dw an Win32 Console

trong thw muc dy an.

Win32 Application Wizard - HoangThanh

— .. Application Settings

Overview Application type: Add common header files for:

Application Settings () Windows application Oan
@ Console application O MFC
© o
(") Static library

Additional options:
D Empty project
[ Export symbols
Precompiled header

[ < Previous H ext > H Finish

Cancel

Hop thoai Hinh 12 sé hién ra.

Nhom Application Type

+ Windows application: tao rng dung winform.

+ Console application: tao &rng dung chay trén DOS.
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+ DIl: tao thw vién dll.

+ Static library: tao thw vién tinh.

Nhom Add common header file

+ Alt: tao header tir 16p thw vién Alt.

+ MFC: tao header twr 1&p thw vién MFC.

Nhom Additional options

+ Empty project: tao dw 4n rong khong c6 tap tin.

+ Export symbols: xuit ban cac biéu twong.

+ Precompiled header: tao tap tin tiéu dé tién bién dich.

Hay chon Console Application va chon Empty Project. Sau d6, nhip Finish.

Tao cac tap tin trong dw an.
Trong ctra s6 Solution Explorer, hdy kich chudt phai va chon Add:

- Néu tap tin da ton tai, hdy chon Add Existing Items. Sau dd, ching ta duyét
dén vi tri ton tai tip tin.

- Néu tép tin chwa ton tai, hdy chon Add New Items. Trong ctra s6 xuit hién,
tuy thudc vao tip tin ma ching ta can, hdy chon loai twong tng. Thong
thwong, trong dw 4n ctia C++, ching ta st dung hai tip tin la tiéu dé .h va
than chwong trinh .cpp. Sau d6, hay nhip tén cida tip tin va nhip Ok. Tép tin
tiéu dé .h thwong chira cac khai bao prototype cia ham hoac 16p. Ngoai ra,
né c6 thé chira cdc ham macro, cac khai bdo hang va bién toan cuc dwoc st
dung trong toan bd chwong trinh. Tap tin .cpp thwong chira phin than cla
cac ham hodac 1&p. Khi lam viéc véi cac du an trong C++, ching ta nén tach
chwong trinh thanh nhiéu phin va nén s dung cac tép tiéu dé dé lam cho
chwong trinh gon gang va dé hiéu hon.

Sau khi chon dworc tip tin can tao, hdy nhip tén cta tip tin, sau dé nhap nait

Add. Tap tin mé&i sé dwoc bo sung vao du an.




'Add New Item - GiaoTrinh 08
Installed Templates Sort by: | Default A Search Installed Templates P|
B il 21 Type: Visual C++

ul —=| windows Form Visual C++
Code Creates a CLR form containing other
‘Windows controls
Data C++ File (.cpp) Visual C++
Resource
Web ; HTML Page (htm) Visual C++
Utility —
Property Sheets Static Discovery File (.disco) Visual C++
h| HeaderFile (h) Visual C++
o Midl File (.idI) Visual C++
Resource File (.rc) Visual C++
OATL Server Response File (.srf) Visual C++
'@ Module-Definition File (.def) Visual C++
5
. Reqistration Script (.rgs) Visual C++
[25)| MFC Ribbon Definition XML File Visual C++
Property Shest (.props) Visual C++
Bitmap File (.bmp) Visual C++
[Z| Code Analysis Rule Set Visual C++ =
Name: | <Enter_name>
Location: | C\Users\Hoang Thanh\documentsvisual studio 2010\Projects\GiaoTrinh\GiaoTrinh, | Browse...

-3

Hinh 12 - B6 sung thém mot tp tin

- Add Class: b6 sung cac lép d6i twong cho dw an. O day, ching ta chon C++
class.

ladd Class - GiaoTrinh 0 6
Installed Templates Sort by: | Default Search Installed Templates p |
El et Type: Visual C++

ar ! C++ Class Visual C++ |
ATL i 5 i Adds an empty C++ class.
MFC Jﬂg MFC Class Visual C=+
Cas
4%:] ATL Simple Object Visual €=+
%@ ATL Control Visual C++
%
=] ATLDialog Visual Co+
S ATL QLEDB Consumer Visual C++
ATL Property Page Visual C++
Windows Form Visual C++
:ﬁ MFC Class From Typelib Visual Cs +
@ ATL Active Server Page Companent Visual Cos  —
@ ‘Component Class Visual C++
")
:% MFC Class From ActiveX Control Visual C++
@ User Control Visual C++
@ Installer Class Visual Cs + =
Name: |
Location: | | Browse... |

Hinh 13 - B6 sung thém 1&p déi twong

Nhip Add. Ctra s6 sau diy sé xuit hién




Generic C+= Class Wizard - GiaoTrinh o 86
\)l <4 Welcome to the Generic C++ Class Wizard

Class name: . file: .cpp file:

| () (d

Base dass: Access:

[public - ] [[] virtual destructor

[] Inlire
[ Managed

Hinh 14 - Tao 16p bang Class Wizard

- Class name: tén cua lép.
- .h file: tén cua tiéu dé 16p cling 1a tén cda tp tin tiéu deé.
- .cpp file: tén cua tap tin .cpp twong rng vai lop.

- Base class: néu 1&6p méi tao ra thira ké tir mot 16p khac, hay nhip tén caa
16p co sé vao day.

- Access: mirc thira ké ctia 16p dang tao tir 16p co s6.
- Virtual destructor: tao mot phwong thirc hiy ao.

- Inline: tao mot phwong thirc inline. Tuy ching ta c6 thé st dung tir khoa
nay, nhung co ché lam viéc cia Visual C++ 1a tw dong b6 sung inline khi
bién dich néu phwong thirc dwoc cho 1a phtu hgp dé st dung inline. Diéu dé
c6 nghia la ching ta khéng cin dung dén tir khéa nay.

Bién dich dw an.

- D€ bién dich va thwc thi mét du an, ching ta nhap vao Debug > Start
Debugging (hoac Start without Debugging).

- D€ bién dich toan bd dw 4n ma khong thwc thi duw an, ching ta vao Build,
chon Build Solution.

Mot s6 phim tit trong Visual Studio 2010.
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- Tao viing comment (chd thich): b6i den ving ma can tao chd thich, nhin
t6 hop Ctrl+K, Ctrl+C.

- Hay bé viing comment: béi den viing ma da comment, nhan t6 hop Ctrl+K,
Ctrl+U.

- binh dang ma nguo6n: bdi den ving ma cin dinh dang, nhan t6 hop Ctrl+K,
Ctrl+F.

- Tw ddng hoan tit ma va goi nhic 1énh: t6 hop Ctrl+Space.

Visual Studio 2010 khong hd tro cac tinh ndng manh mé cho viéc khéi tao
ma ngudén. Tuy nhién, néu ching ta mong mudn lam viéc don gidn va hiéu
qua hon thi ta cé thé st dung tién ich bo trg. Mot trong nhitng tién ich lam
viéc kha hiéu qua la Visual Assist. Phién ban cho dén thoi diém nay (ndam
2010) Ia 10.6.

Xem biéu do 16p.

bé quan sat biéu do6 1ép trong VS 2010, ta nhap chudt phai vao tén dw an
(trong ctra s Solution Explorer), chon Show class diagram. Sau d6, ching
ta kéo tha cac 16p doi twgng vao viung biéu do.

—_—
‘oa WithoutNet - Microsoft Visual Studio (Administrator) S NaN ;)
File Edit View VAssistX Project Build Debug Team ClassDiagram Data Tools Architecture Test Apalyze Window Help
PGS @ % B9 -5 b [Debug -2 [ rap - || R ) e Bl - -
(el &3] |l Ale: B[ PERRRA e G DB s S MR EREERB] s .
X Workerh Worker.cpp Studenth Student.cpp Humanh uman.cpp ClassDiagram®.cd® 3 [fuet n.cpp
B (= =R s
— n o=
Human = ~ 3 WithoutNet
Class & Global Functions and Variabl
¥ 4% Human
»
=l Methods . jg:;o"k”‘
© ~Human L
¥ Human
- w,
public public
[ wWorker 2 [ Student e
Class Class
+ Human + Human
Group By Kind
= Methods = Methods Members Format Name
@ ~Worker @ ~Student

¥ Worker W Student

Select a shape on the Class Diagram to view its members.

Group By
Select the way to group members of types:
grouped by member kind, grouped by acc..

.. [E Architecture Explorer B Error List B Output & Find Symbol Results I Test Results B Test Runs

Hinh 15 - Xem biéu d6 16p




Chuwong 1. Co ban vé C++

CHUONG 1. CO BAN VE C++

Cau truc cua mot chwong trinh C++

Mot cach thirc tot nhat dé hoc 14p trinh d6 1a hay thir viét mot chwong
trinh dau tién. Néu ching ta da tirng lam quen véi mot ngon ngir 14p trinh
nao do, thi chic han ai cling biét dén vi du kinh dién ctia mdt ngdn ngir 1ap
trinh dé la chwong trinh “Hello, world !".

Mi chwong trinh Két qua
[1.] //my first program Hello, world !
[2.] #include <iostream>
[3.] using namespace std;
[4.] int main()
[5.] {
[6.] cout<<”Hello, world !”;
[7.] return 0;
[8.] }

Gidi thich vé chwong trinh:

[1.] Cacki tw ndm sau d4u // sé khong dwoc bién dich ma né dwoc hiéu 1a
ddu comment (dong chu thich). Trong C++ cling nhw C, viéc chd thich
trén mot dong sé dwoc dat sau diu //. Néu mudn tao mot chu thich
nhiéu dong, ching ta c6 thé st dung diu /* Tao chi thich & day */

[2.] Dong nay bat dau bang ki tw #include. Ti€p dén 1a tén tap tin tiéu dé
(chira cac thu vién). Thu vién iostream dwoc dat trong dau <>. N6 chira
cac ham xuit nhip co ban. Ham nay la mot phan cliia namespace std.

[3.] Trong C++, cic thanh phan cta thw vién chuan dwoc khai bdo trong
namespace. O day 1a namespace std. D& c6 thé truy xuit dén cac thanh
phan cta né, ching ta md ta né bang tir khoa using. Trong thw vién
chuan cia C++, doi twong cout dwoc to chirc trong namespace std.

[4.] Bat ki mot chwong trinh C++ nao ciing phai c6 mot ham main dé thuc
thi chwong trinh. M6t ham sé dwoc khai bao theo ciu tric trén.

Ttr khéa int md ta ki€u dir liéu ma ham tra vé la integer. Chiing ta cin
lwu y rang, trong chwong trinh C thi ta c6 thé tuy y khai bao 1a void hoic
int, nhwng trong C++ thi bat budc phai khai bao 1a int. Viy int hay void
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Chuwong 1. Co ban vé C++

trong trwong hop nay cd thwe sy quan trong ? Chung ta nén luon khai
bdo ham main c6 kiéu dit liéu tra vé 1a kiéu int. S& di nhw vay 1a vi khi
ham main tra vé kiéu int thi theo quy wéc, néu chwong trinh ¢6 10i, n6 sé
tra vé mot ma int khac 0 va nguwoc lai, néu chwong trinh khéng c6 16i, né
s& tra vé ma int 0. LOi & day 1a 16i chwong trinh lién quan dén qua trinh
bién dich, chit khong phai 12 16i lién quan dén ct phap. Ching ta sé nhan
thdy ma ma no trd vé trong dong théng bao cudi cung khi bién dich:
process returned 0 (0x0).

Tén ham la main. Tiép theo la cip diu ngodc don dung dé chira tham so
dinh kem. Thong thwong mot chwong trinh &ng dung sé chira hai tham
s0 trong ham main la int argc va char* args[]. Cac tham s6 nay goi la
tham s6 dong lénh. Ti€p theo la diu {}. Bén trong cdp diu nay la chwong
trinh chinh.

[5.] DAau mé Khoi.

[6.] D6i twong cout (doc la C-out) 1a chudn dung dé xuat dir liéu ra man
hinh. Chdng ta can lwu y ham printf van hoat dong t6t trong tredng hop
nay. Néu dung ham printf thi ta khong can khai bdo thw vién iostream va
namespace std & trén. Khi st dung d6i twong cout, ching ta cling c6 thé
bo qua dong 1énh [3.] va thay vao do ta sé viét std::cout. Khi st dung doi
twong cout, ching ta c6 thém mot cach thirc dé xuéng dong thay vi dung
\n, d6 1a endl. B6i twong cout thwong di véi todn tir xuat <<. Ching ta co
thé s dung nhiéu toan tir nay khi mudn xuit nhiéu phan t& riéng biét:
cout<<stringl<<string2<<....<<endl

[7.] Cau lénh return dung dé tra vé gia tri cia ham main. Néu ham cé tra
vé gia tri, thi can return mot gia tri nao dé cung kiéu dir liéu tra vé véi
ham. Néu ham la void, thi khéng cin return.

[8.] DAau ddong khoi twong rng véi mé khoi [5].

VAl

Chu y:

» (Ciing nhw C, C++ la ngdn ngir phan biét chitr hoa va chir thwong.

= Két thiic mot dong 1énh trong C++ bao gi¢ cling phai c6 diu;

» Mot diu ngodc don (), ddu ngodc nhon {} bao gi¢ cling song hanh. Diéu
dé c6 nghia néu dung didu mé thi phai c6 didu déng twong &ng. Diu
ngodc don thuwong dung sau tén ham, va bén trong né la tham s6 hinh
thirc hodc trong cac 1énh c6 ciu tric. Dau ngoac nhon thwong dung dé
quy dinh pham vi cia mét khoi 1énh (scope). Mot cach thirc gidp ching
ta chuyén nghiép hon khi 14p trinh, 1a sau ddu mé, ta nén str dung tiép
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d4u doéng (thdong thuong cac trinh soan thdo sé hd tr¢ mot cach tu
dong). Sau d6 hay nhip ndi dung can thiét vao bén trong cap dau nay.
Diéu do6 s& tranh khoi sy nham 1an khi chwong trinh c6 qua nhiéu diu
dong mo.

» PE nhin biét dwoc pham vi anh hwdng cia cac khoi 1énh - hiy st dung
phim tab dé tao ra sw 16i 16m khi viét ma chwong trinh. Nhw trong vi du
trén, doi twgng cout va ham return sé nhay vao mét tab so véi diu khoi
1énh twong ng. Pirng bao gio tiét kiém s dung phim tab va phim
enter. Néu stt dung hop li, chwong trinh sé rat sang sta va dé doc.

Bai tap 1.
1. Hay viét chwong trinh in ra dong chit “Chao ban, ban co khoe khong”.
2. Hay viét chwong trinh in ra hai dong chit trén hai dong phan biét

“Vietnam” va “Hoa ky”.

3. Hay viét chwong trinh in ra tam giac déu véi cac dinh la cac dau *.
*

* *
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CHUONG 2. BIEN VA CAC KIEU DU LIEU

Twong ng v&i chwong trinh “Hello world”, chiing ta can thao luin
mot vai chi tiét. Ching ta c6 mdét vai dong 1énh, bién dich ching va sau dé
chay chwong trinh dé thu két qua. Di nhién ta cé thé lam nhanh hon, tuy
nhién viéc 1ap trinh khéng chi don thuan la in ra cdc dong théng bio don
gian 1én man hinh. D€ di xa hon, ching ta sé viét mot chwong trinh thwec thi
mot tac vu hiru ich 1a gitp ching ta tim hiéu vé khai niém bién.

Gia st ¢6 hai gia tri 5 va 2. Ta can lwu hai gia tri nay vao bd nhé. Bay
gi®r, néu t6i mudn cong thém 1 vao sé thir nhat va lwu lai gia tri nay cho n6,
ti€p theo t6i mudn 1ay hiéu cda s6 thi nhat sau khi thay d6i véi s6 thit hai.
Tién trinh x ly cong viéc trén cé thé dwoc viét trén C++ nhu sau:

Chwong trinh

inta =5;

intb =2;

a=a+1; //a=6
intresult=a-b; //result=4

Bién dwoc dung dé Iwu gid tri va né co thé thay déi dworc. Mot bién
sé dwoc quy dinh béi mét kiéu dir liéu nao dé. Trong trwong hop vi du
cla chdng ta, bién c6 kiéu di liéu 1a int. Kiéu dir liéu thwong cé hai loai:
kiéu dir liéu nguyén thiy (primitive data type) va ki€u dir liéu tham chiéu
(reference data type). Ching ta sé thao luin chi tiét vé ching trong phan
tiép theo. Nhung ta cé thé hiéu rang, mot kiéu dit liéu don gidn va cé ciu
truc trong C 1a kiéu dir liéu nguyén thuiy. Doi véi ki€u dir liéu tham chiéu, toi
sé gidi thiéu trong phan lip trinh hwéng doi twong trong C++.

Tw Khoa

Ttr khéa trong C++ c6 thé c6 mot hodc nhiéu tir. Néu tir khéa cé nhiéu
ty, thi gitta cac tir c6 ddu gach chan (). Ki tw trdng va cac ki tw dic biét
khoéng dwoc phép st dung trong tir khoa, tén ham, tén bién. Tén cda ching
khong dwoc bat dau bang ki tw sé.
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Bang tir khoa chuin trong C++

asm, auto, bool, break, case, catch, char, class, const, const cast, continue,
default, delete, do, double, dynamic_cast, else, enum, explicit, export, extern,
false, float, for, friend, goto, if, inline, int ,long, mutable, namespace, new,
operator, private, protected, public, register, reinterpret_cast, return, short,
signed, sizeof, static, static_cast, struct, switch, template, this, throw, true, try,
typedef, typeid, typename, union, unsigned, using, virtual, void, volatile,
wchar_t, while

Bang tir kh6a bo sung trong C++

and, and_eq, bitand, bitor, compl, not, not_eq, or, or._eq, xor, xor_eq

Kiéu dir liéu nguyén thuy

Khi 14p trinh, ching ta lwu cac bién trong bd nhé may tinh, nhwng
may tinh cin phai biét loai dit liéu ma chidng ta muén lwu. Piéu nay giip
bado ddm du so lwong 6 nhé cin thiét dé lwu dir liéu.

Trong may tinh, bé nhé dwoc to chirc theo cac byte. Mot byte 1a mot
don vi do lwong t6i thi€u ma ching ta cé thé quan ly trong C++. Mot byte ¢
thé lwu mot bién char. Thém vao d6, may tinh cling quan ly nhirng kiéu di
liéu phirc tap hon. Bang sau day liét ké cac kiéu dir liéu va kich thwéc twong

rng.
Tén Mo ta Kich thwéc Vung gia tri
char Ki tw hoac s6 nguyén bé 1 byte signed: -128 ->127
unsigned: 0 -> 255
short S6 nguyén ngin 2 byte signed: -215 -> 215-1
unsigned: 0 -> 216-1
int SO nguyén 4 byte signed: -231 -> 231-1
unsigned: 0 -> 232-1
long SO nguyén dai 4 byte signed: -231 -> 231-1
unsigned: 0 -> 232-1
long long | S6 nguyén cwc dai 8 byte signed: -263 -> 263-1
unsigned: 0 -> 264-1
bool Gia tri logic - true/false 1 byte true va false
float So thip phan 4 byte 7 s6 thap phan
double SO thap phin chdm déng | 8 byte 15 s6 thap phan
long SO thip phan chim dong | 8 byte 15 s0 thip phan
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double dai
wchar_t | Ki tw dai 2/4 byte

Kich thwéc trong bd nhé va mién gia tri cda cac kiéu dir liéu con phu
thudc vao hé théng va chwong trinh dich twong &ng. Gia tri dwoc dwa ra &
day la trén hé thong Windows 32 bit va trinh dich GCC MinGW. Nhwng d6i
v&i hé théng khac, cac gia tri nay co6 thé thay doi (vi du ki€u int va long trén
Windows 32 bit va 64 bit la 4 byte, nhwng trén Linux 32 bit la 4 byte va trén
Linux 64 bit 1a 8 byte).

Khai bao bién
Nhu vi du trén, ta thdy rang, mudn st dung mot bién trong C++, ta
can khai bao bién v&i ki€u dit liéu ma ta mong mudn. Ciu tric khai bao

<Tén Kié€u dir liéu> <Tén bién>;

Vidu

inta; //Khai bdo bién a kiéu nguyén
float mynumber; //Khai bdo bién mynumber kiéu float
bool istrue; //Khai bdo bién istrue kiéu bool

long num1, num2, num3; //Khai bdo ba bién num1, num2, num3 cung kiéu
long

VAl
"

Chu y:

» Néu khi khai bao bién thudc cac ki€éu nguyén ma ta khéng st dung khai bao
c6 dau (signed) hodc khéng dau (unsigned), thi chwong trinh dich mac dinh
sé quy dinh la kiéu nguyén c6 dau.

int mynum;

//twong dwong signed int mynum;

» Poi véi ki€u char thi cd ngoai 1€. Chung ta nén khai bdo twong minh la
signed char hoac unsigned char.

= POi véi signed int va unsigned int cé thé viét don gian la signed hoic
unsigned.
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Néu mudn chic chan vé kich thudc chia ki€u dir liéu ma ta can st dung, hay
str dung ham sizeof dé xac dinh kich thwéc bé nhé caa kiéu dir liéu. Ham
sizeof(tén bién) hodc sizeof(kiéu dir liéu) - tra vé kiéu dit liéu nguyén.

Chwong trinh Két qua
#include <iostream> 4 (trén windows 32 bit)

using namespace std;

int main()

{
int a;
cout<<sizeof{a);
//Hodc c6 thé viét

cout<<sizeof(int);

Pham vi tac dung ctia bién

Tat ca cac bién ma to6i gidi thiéu & diy dwoc st dung trong chwong
trinh can phai dwoc khai bao véi kiéu dir liéu dwoc chi dinh. Mot bién dwoc
khai bdo trong mét khoi 1énh nao, thi né chi c6 tac dung trong khoi 1énh do.
Bién dwgc khai bao theo ki€u nay goi la bién cuc bo (hoac bién dia phwong).
Néu mot bién dwoc khai bao ngoai tit ca cac khoi 1énh (ké cd ham main) thi
bién do c6 tac dung trong toan b chwong trinh va goi 1a bién toan cuc.

Chwong trinh

[1.] #include <iostream>
[2.] using namespace std;
[3.] inta;

[4.] char c;

[5.] unsigned int d;

[6.] int main()
[7.] {//Khoi lénh 1
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[8.] signed long m;
[9.] float n;
[10.] {//Khéi Iénh 2
[11.] double x;
[12.] x=1;
[13.] cout<<x;
[14]  }
[15] 3

Giai thich:

Cac bién khai bao & cac dong [3.], [4.] va [5.] dwoc khai b4do ngoai moi
khéi 1énh, n6 cé tac dung trong toan bé chwong trinh va né dwoc goi la bién
toan cuc (global variable). Cac bién dwoc khai bdo trong khéi 1énh 1 (twong
trng [8.] va [9.]) va khoi 1énh 2 (twong &ng [11.] va [12.]) goi 1a bién cuc bo
(local variable), né c6 tac dung trong khoi 1énh truc ti€p chira né. Cé nghia
la bién x chi cé tac dung trong khéi 1énh 2; bién m, n cé tac dung trong khéi
l1énh 1.

Cac bién toan cuc c6 thé dwoc st dung trong toan bd chwong trinh, né
c6 thé dwoc goi trong cac ham, trong ham chinh main. Con bién cuc bo dwoc
khai bao trong khéi 1énh nao, thi né chi c¢6 thé dwoc st dung trong khoi 1énh
do.

Trong mot s6 tinh hudng, bién c6 thé dwoc khai bao trong dau ngoac
don (tinh hudng nay thwong gap khi nghién ctru cac 1énh c6 ciu tric), thi
bién nay ciling goi 1a bién cuc bo

for (inta = 0; i<10; i++){
..nhdp nji dung....

}

Luc nay, bién sé& c6 tic dung trong khéi 1énh twong ng (khdi 1énh nam
trong vong lap for).

Khéi tao gia tri cho bién

Khi mot bién cuc bd dwoc khai bao, gia tri mac dinh cia n6 sé chwa
dwoc tao ra. Vi vdy, mudn st dung dwoc bién, ta cin phai khéi tao gia tri
cho bién. C6 hai cach dé khéi tao gia tri ciia bién trong C++.
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Cu phap Vidu
type tén_bién = gia_tri_kh&i_tao; inta=0;
type tén_bién (gia_tri_kh&i_tao); inta (0);

Bay gio, ta c6 thé viét lai doan chwong trinh tinh todn gia tri ctia cac
bién & trén, bang cach st dung gia tri kh&i tao mac dinh nay.

Khdi tao theo cach 1

#include <iostream>

using namespace std;

int main()

{
inta=>5;
intb=2;

a=a+1; //a=6

intresult =a-b; //result=4

Khdi tao theo cach 2

#include <iostream>
using namespace std;
int main()
{
inta (5);
intb (2);
a=a+1; //a=6

intresult (a-b); //result=4

cout<<result<<end]l; cout<<result<<endl;
result 0; result 0;

} }

Bai tap 2.

trén.

1. Hay viét mét chwong trinh twong dwong, stv dung ca hai kiéu khéi tao

2. Hay chon mot cich khéi tao tuy y, d€ viét chwong trinh tinh gia tri ctia
biéu thirc delta = b*b-4*a*c, véi a, b, ¢ 1an lwot nhin cac gid tri 1, 5, 3.

Khdi tao gia tri cho bién tinh static

Mot bién dwoc khai bao bang tir khoa static thi né chi khéi tao gia tri dung
mot 1An khi bién dwoc tao ra. Thong thwong nhitng bién nay dwoc dat vao
trong mot tép tiéu dé .h dé st dung cho toan bd chwong trinh. Vi du sau day
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minh hoa cho gia tri cua bién static sé khéng khéi tao lan th& hai trong
vong lap.

#include <iostream>

using namespace std;

N O Ul bW

int main()
{
for (int i=0; i<5; i++)
{
staticintx = 2;
X++;

cout<<x<<endl;

}

}
Gidi thich: bién x dwgc khéi tao trong vong ldp for, néu khéng co6 tir khoa
static, thi trong moi l4n 13p, bién nay sé dwoc khai tao lai va gia tri in ra sé
luon 1a 3. Tuy nhién, trong tredng hop nay, ta str dung tir khoa static, do do,
gia tri clia bién x chi dwoc khéi tao mot lan duy nhat. Trong nhirng lan lap
tiép theo, gia tri clia x van dwoc lwu lai. K€t qua ta nhan dwgc nhuw trén.,

Gidi thiéu vé xau ki tw

Mot bién c6 thé dung dé lwu mot loai dir liéu khong phai s6, nhung né
lai chtra nhiéu ki t (khong nhw kiéu char) ma ching ta sé goi né la kiéu xau
ki tuw.

Trong thw vién ng6én ngit 1ap trinh C++, né cung cap cho ching ta kiéu
Xau nam trong l&p string. Can lwu y rang, d€ biéu dién mot bién thudc kiéu
x4u, ching ta cé thé st dung khai bdo mang ki tw, hodc con tré ki tw nhw
trong ngdn ngir C, hodc sir dung khai bao kiéu string. Khi st dung kiéu khai
bao tham chiéu cda 1ép string, ta cin c6 khai bao tép tiéu dé la string.

Khai bao nguyén thay Khai bao tham chiéu
#include <iostream> #include <iostream>
using namespace std; #include <string>
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int main() using namespace std;
{ int main()
char a[] = “abc”; {
char* b = “abc”; string a = “abc”;
return 0; return 0;
} }

Chung ta cn lwu y rang, du 12 mot bién thudc kiéu dir liéu tham chiéu
string, thi ta van c6 thé sit dung hai kiéu khéi tao nhw trén. Diéu nay chi c6
thé 4p dung cho kiéu string ma thoi. Cdc kiéu dir liéu tham chiéu khdc
khéng thé sir dung hai cdch khéi tao nay.

Dé biét thém thong tin vé kiéu string, cac ban nén tham khao thém théng
tin vé 16p string dwoc cung cip trong muc 4 cia chwong 17 trong cung gido
trinh nay.
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CHUONG 3. HANG

Hang: 12 mot phan tir c6 gia tri ¢d dinh. Gia tri cia né duoc khéi tao
ngay khi hang dwoc tao ra. Thong thuwong, ngudi ta cling st dung cac chir
cai d€ dat tén cho hang. Tén hang khong chira cac ki tw dit biét, ki tw trang
hay bat dau bang sd, khong dwoc trung vi tir khda. Trong C++, tén hang
thuwong dwoc viét hoa toan bd. Hang thwong dwoc chia ra lam: hang sé
nguyén, hang sd thwc, hang ki tw, hang xu va hang logic.

Hang s6 nguyén
Hang s6 nguyén 1a cic hang c6 gia tri la s6 nguyén. Hing s6 nguyén

c6 thé dwoc biéu dién dwdi dang thap phan, bat phan, hodc thap luc phan.

Néu hang s6 nguyén dwdi dang thap phan thi c6 gia tri nhw sé thap
phan binh thwdng. Néu 1 hiang sd nguyén bat phan, thi n6 bat du bang s6 0
(vi du 011). Néu la hang s6 nguyén thap luc phan, thi n6 bat dau bang 0x (vi
du 0x1b). Cac quy tac chuyén ddi sd qua lai gitra cac hé da dwoc nghién ctiru
trong hoc phin “Nhip mon tin hoc”.

Né&u hang s6 1a s6 nguyén c6 ddu hodc khong diu, c6 thé c6 mot vai
cach khai bao twong rng.

Hang nguyén c6 diu va khong ddu
75 //int
75u //unsigned int
751 //long
75ul //unsigned long

Cac tién t6 va hiu to6 trong hai cach st dung & trén c6 thé viét thwdong hoac
viét hoa (0x12 hay 0X12 1a nhw nhau; hoac 75ul hay 75UL 1a nhw nhau).

Hang sé thwc c6 ddu chdm dong

Chiang ta khao sat s6 thwc dwéi dang s6 thip phan diu chdm dong
hodc dwéi dang khoa hoc (hay con goi la dang liiy thira dang E - twong &ng
voi liy thtra 10). Vi du 314.159e-2 twong ng véi 3.14159 hay 6.02e23
twong wng véi 6.02*%1023
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Mot hang s6 thuc mac dinh 13 double. Néu muén chi dinh kiéu di liéu
cho né, ta c6 thé st dung cd phap twong tw nhw d6i véi hiang sd nguyén
(3.1415L twong &ng long double, 3.1415F twong irng voi float).

Cacki tw e, f, 1 c6 thé biéu dién dwéi dang chit hoa hoic chir thwong.

Hang Ki tw va hang xau ki tw
Hang ki tw dwoc st dung trong ddu nhay don, con hang xau ki tw
dwoc st dung trong didu nhay kép.

X | Tén bién
X Kitwx
“x” | Xau ki tw x
Trong hang xau ki tw, c6 thé chira cac ki tw dic biét nhu ki tw xudng

dong, dat tab... Sau day la mét vai ki tw dac biét d6 va y nghia cua chung.

\n Xu6ng dong

\r Di chuyén toan bd ki tw sau dau \r deé lén cac ki tu truéc do.
Néu s ki tw sau nhiéu hon s6 ki tw trwedrc dau \r, thi két qua in
ra sé 1a toan bd ki tw nam sau. Vi du “abc\r1234” -> sé in ra
1234, néu “abc\r12” ->séinra 12c.

\t bat tab

\v bat tab doc

\b bat backspace

\f bit dau form feed
\a Tao am thanh beep
\> \"» \?2|Taocackitu’“7?\
\\

Mot hang xAu ki tw c6 thé chira ndi dung trén nhiéu dong. Khi do, dé
viét noi dung & dong mai, thi cudi dong trwde do, ta bé sung thém ki tu \.
Cac xau ki tw c6 thé duwoc ghép véi nhau nhé vao ki tu trang.

Vidu
“Hom nay toi di hoc\ Xau ki tw viét trén nhiéu dong
Ngay mai toi o nha”

“Toi “ “yeu “ “lap trinh” Xau ki tw ghép
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Khi st dung hang xau ki tw véi ki€u dir liéu 1a wchar_t, ta cin thém
tién t0 L bén trwdc xau ki tw d6. Vi du L”Xau ki tu wchar_t”.

Céc quy tac & trén co thé 4p dung cho bat ki hang x4u ki tw thudc kiéu
dir liéu nao (char* wchar_t*, string hoac mang ki tw twong &ng).

Hang logic

Hang logic c6 hai gia tri 1a true (ding) va false (sai). Mot biéu thikc
logic sé c6 kiéu dir liéu 1a bool. N6 chi cé thé nhin mét trong hai gia tri true
va false. Trong C, ta chi c6 thé st dung ki€u sé nguyén (short, int, long...) dé
quy dinh gia tri cda biéu thirc logic: néu gia tri nhan dwgc la 0 - twong rng
v&i gia tri sai; ngwoc lai, néu gia tri nhan dwoc la khac 0 - twong &ng véi gia
tri ding. Cach quy dinh ndy van con hoat dong tét trén C++. Tuy nhién,
trong C++, nguoi ta da dinh nghia hai hang s6 true va false va kiéu dir liéu
bool. Hing s6 true twong rng v&i gia tri 1 va hang s6 false twong ng v&i
gia tri 0. Ta hoan toan c6 thé st dung gia tri true (hodc 1) va false (hoic 0).

Pinh nghia mét hang #define

Khi dinh nghia mot tén goi cho hang, ta c6 thé st dung n6 thwong
xuyén ma khong cin phai sidp xé&p lai cac bién chi ph6i bd nhé. DE dinh
nghia mot hang, ta cin st dung tir khoa define.

Cu phap Vidu

#define PI 3.14
#define tén_hang gia_tri
#define NewLine ‘\n’

Trong vi du trén, tdi da dinh nghia hai hiang PI va Newline. Trong
chwong trinh, t6i chi can goi n6 dé sir dung, ma khong cin triéu goi dén gia
tri cu thé cta né.

Chwong trinh tinh dién tich hinh tron Két qua
#include <iostream> 3.14

using namespace std;
#define PI 3.14

int main()
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doubler=1;
double s;

s = PI*r*r;
cout<<s;

return O;

Thwc chit, #define khong phai 1a mét ciu 1énh trong C++, n6 chi la
mot dinh hwéng tién x 1y (directive for the preprocessor). Cho nén, ta can
lwu y rang, két thuc phan khai bao nay, khong c6 ddu chdm phéy (;).

Khai bao hang const
DPE& khai bdo mot hang, ta st dung tir khdéa const. C4u tric khai bao
nhu sau:

Cu phap Vidu

constinta=10;
const kiéu_dir_liéu tén_hang = gia_tri;
const char x = ‘\t’;

Trong vi du trén, ta c6 thé thiy cach khai bdo hang twong tw nhw khai
bao bién, chi c6 duy nhat mét diém khac biét 1a ta phai b6 sung tir khoa
const vao trwdc khai bdo nay. Hang va bién cling twong tw nhau. Chung chi
khac nhau mot diém duy nhat 13 gia tri cia hang khong thé thay d6i, con
bién thi c6 thé thay doi.
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CHUONG 4. TOANTU

Chung ta da 1am quen vdi bién va hang, bay gio ching ta c6 thé tinh
toan gia tri ciia ching. Cac phép toan thuc thi trén cac bién hodc hang goi 1a
cAc toan tir. Va khi do, cac bién hodc hang dé goi 1a cac toan hang.

Toan tir gan
Toan tir gan dung dé gan gia tri cho mét bién. Vi du a = 5;

Cau lénh gan sé thuc hién gan gia tri & bén phai cho bién & bén trai. Ta cling
c6 thé gan gia tri ca hai bién cho nhau. Vi du a = b;

Hay quan sat va suy ngdm doan chwong trinh sau:

Chwong trinh

[1.] #include <iostream>
[2.] using namespace std;
[3.] int main()

[4.] {

[5.] inta, b;

[6.] a=10;

[7.] b = 4;

[8.] a=b;

[9.] b=7;

[10.] cout<<”a="<<a<<”, b="<<b<<end];
[11.] return 0;

[12] }

Gidi thich:

Dong 1énh [5.] khai bdo hai bién nguyén a, b. Khi dé gia tri cia ching
chwa dwgc khai tao. Dong 1énh [6.] khéi tao gia tri cho bién a la 10, bién b
chwa dwoc khé tao. Dong 1énh [7.] khéi tao gia tri cho bién b 12 4, bién a van
khong thay do6i (10). Dong 1énh [8.] thwc hién viéc gan gia tri ctia bién b cho
bién a, khi d6 b van khong thay d6i; a nhan gia tri caa b, titrc 1a 4. Dong 1énh
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[9.] gan gia tri ctia bién b 1a 7, bién a khéng thay do6i. Do d6, gia tri cudi cuing
ciuaala4,bla7. Output cia chwong trinh sé la a=4, b=7.

Chung ta cin chil y rang, todn tir gan thuc hién theo nguyén tic phai-
sang-trai. Nghia la luén 14y gia tri & vé phai dé gan cho vé trai. Khi d6, gia tri
cta bién & vé trai thay doi, con & vé phai khéng thay déi. Toan tir gan c6 thé
thwc hién trong cic biéu thirc phirc tap hon.

a=b+2; Gia tri chia a bang gia tri cia b cong thém 2
a=a+1; Tang gid triciaalén 1

a=b=c=5; Gan dong thoi nhiéu gia tri. N6 twong &ng véi tap
cac lénh sau:

c=5;

Toan tir thwe hién phép toan sé hoc
Ngon ngit 1ap trinh C++ ho tro cac todn tir s6 hoc sau:

+ Phép cOng

- Phép triwr

* Phép nhan

/ Phép chia (chia 1dy phan nguyén doi v&i hai s6 nguyén)
% Chia 1y du (chi véi hai s6 nguyén)

Chu y rang, phép chia c6 thé thuyc hién trén sd nguyén hoic s6 thuc.
Néu thwc hién phép chia trén hai s6 nguyén thi diy chinh la két qua cuta
phép chia 1y phan nguyén. Con néu né thuc hién trén hai s6 thwc (hoac
mot s6 thwe va mot s6 nguyén), thi két qua dwoc thuc hién trén phép chia
binh thwong. Nhw vdy, theo mac dinh, hai s6 nguyén (hodc thwc) thuc hién
phép todn twong &ng thi nod sé tra vé két qua nguyén (hoac thwc). Néu phép
toan thuwc hién trén mot s6 nguyén va mot so thuwc, né sé tw dong chuyén
do6i vé ki€éu cao hon (thanh s6 thwc). Viy lam thé nao dé thuc hién phép chia
3 cho 2, néu ta mudn nhin dwoc két qua 13 1.5. Ta biét rang 3 va 2 1a hai sd
nguyén, néu ta thwc hién phép chia 3/2 thi ta thu dwoc sé nguyén - 1a két
qua cta phép chia 1dy phin nguyén 3/2, tirc 1a 1. Muén thu dwoc két qua
1.5, ta cAn chuyén déi 3 va 2 vé dang s6 thuc bang mot trong cac cach sau:
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= Khai bdo 3 va 2 1a cac s6 thuc (bang cach quy dinh kiéu dir liéu nhu float

a=

3, float b = 2 hoac 3.0, 2.0).

» Chuyén do6i kiéu dir liéu (Xem thém phan toan tir chuyén doi kiéu div
liéu).

Toan tir gan hop nhat
Khi mudn thay doi gia tri cia mot bién, chiing ta c6 thé sir dung cach
viét thong thudng, nhuwng trong C++ né hd tro cac toan tir viét ta.

+= a+=b a=a+b Phép toan s6 hoc

-= a-=b a=a-b Phép toan so hoc

*= a*=b a=a*b Phép toan s6 hoc
= a/=b a=a/b Phép toan so hoc

%= a%=b a=a%b Phép toan s6 hoc

&= a&=b a=a&b Phép toan bit

|= al=b a=alb Phép toan bit

A= a’=b a=a’b Phép toan bit

>>= a>>=b a=a>>b Phép toan bit

<<= a<<=b a=a<<b Phép toan bit

Toan tir tang va giam
Mot cach viét thu gon hon nita, dé 1a st dung todn tir tang va giam.
Néu trong biéu thirc a+=b, v&i b = 1 thi ta c6 thé viét thanh a++. Twong tu,
néu a-=b, b = 1 thi ta cé thé viét a--.

Chung ta cling lwu y rang, toan t& nay cé chat khac biét. N6 ¢ thé
nam trwédc hodc nam sau toan hang. C6 nghia 1a c6 thé c6 a++ hodc ++a
(twong rng a-- hodc --a).

a++; Thuc hién phép toan truérc, sau d6 méi thuce hién toan tir.
++3; Thwc hién toan ti trwdc, sau d6 méi thwe hién phép toan.
a--; Twong tu a++;

--a; Twong ty ++a;

vid Cach thwec thi

inta=1; a =1, b chwa khéi tao
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intb=1; a=1b=1

a+=b++; Thwc hién phép todn a+=b trudrc,
sau d6 mai thuc hién phép toan
b++. Ttrc la a=2, b=2.

Thuc hién phép toan ++b truére,
at+=++b; sau d6 mé&i thyc hién phép toan
a+=b. Ticla b=2, a=3.

Toan tir so sanh
bé thuc hién viéc so sanh gia tri ctia hai bién hoac hai biéu thic; ta c6
thé str dung todn tr so sanh. Gia tri ctia phép todn so sanh tra vé kiéu bool.

Toan | Tén goi Gia tri bi€u thirc “a Todn tir b”
tor Piing Sai
== | Bang Néu a bangb Néu a khacb
1= Khac Néu a khicb Néu a bangb
> Lén hon Néualénhonb Néu a nhdé hon hodc
bang b
< Bé hon Néu anho honb Néu a lén hon hodc
bang b
>= Lén  hon hodc| Néu a lén hon hodc | Néuanho honb
bang bang b
<= Bé hon hodc bang | Néu a nho hon hodc | Néualénhonb
bang b
Vidu Két qua
#include <iostream> Kétqua1:1
using namespace std; Két qua 2: 0
int main() Két qua 3: 1

{

inta=1;
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intb =2;
cout<<”Két qua 1:"<<(a==a);
cout<<”Két qua 2:"<< (a>=b);

cout<<"Két qua 3:"<< (a<=b);

Ta can chu y trong vi du nay, cling giong C, C++ chap nhén gia tri 0 va
1 dé quy dinh cho kiéu logic. Theo quy wéc: true twong rng véi gia tri 1
(hoic khac 0), false twong tng vai gia tri 0. Mac du C++ ho tro kiéu dir liéu
bool, nhwng n6 van dung s6 nguyén 0 va 1 dé biéu dién tinh dung sai. Ta c6
thé tam hiéu true va false 1a hai hang s6 da dwoc dinh nghia san, twong (ng
v&i 1 va 0 (nho vao #define). Néu mong muén in ra gia tri la true/false, ta
can st dung dinh dang dit liéu cho d6i twong cout. Chi tiét, hdy tham khao
muc 8, chwong 17 trong gido trinh nay.

Chuy:

= Hay st dung kiéu dit liéu bool thay vi dung kiéu di liéu int dé€ biéu dién
tinh ddng sai. Khi st dung kiéu bool, hdy nh¢ rang gia tri ding twong
rng véi true; gia tri sai twong &ng véi false (chu y ching dwoc viét
thuwong).

= Hay c4n than khi st dung toan t¥ so sanh bang. Hiy chi y rang toan tir
so sanh bang 1a ==, khac v&i toan ti¥ gan =.

Toan tir logic

Phép toan a b Két qua
Toan tir phu Phép todn true - false
dinh ! mot ngoi la false - true
Phép todn true true true
Toan tir hoi hai ngoi true false false
&& a&&b false true false
false false false
Phép todn true true true
Toan tir tuyén hai ngéi true false true
I al[b false true true
false false false
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Vidu Két qua
#include <iostream> Kétqual:1
using namespace std; Két qua 2: 0
int main() Kétqua 3: 0
{

int a = true;

int b =false;

cout<<"Két qua 1:"<<(a&&a);
cout<<”Két qua 2:"<< (la&&b);
cout<<"Ké&t qua 3:"<< !(a||b);

}

Gidi thich:

Két qua 1 - twong &ng v&i biéu thirc a&&a=a, nghia la true - 1.
Két qua 2 - twong rng v&i 'a&&b. la=false, false&&false=false - 0.

Két qua 3 - twong &ng véi !(al|b), a||b=true||false=true, !(a||b)=!true=false
- 0.

Bai tap 3.

Hay 1ap trinh kiém tra tinh ding dan cia dinh luat De Morgan:
a. !(a||b)=!a&&!b
b. !(a&&b)=!a]|!b

Toan tir diéu kién
Toan tir diéu kién cé dang cti phap nhu sau:

(bt_diéu_kién)?(két_qua_1):(két_qua_2);
Gidi thich: tra vé gia tri két_qua_1 néu bt_diéu_Kién la dung, nguwoc lai,
néu bt_diéu_Kkién 1a sai, thi tra vé gia tri két_qua_2.
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#include <iostream> Max la: 2

using namespace std;

int main()

{
inta=1;
intb =2;
int max = (a>b)?a:b;
cout<<”Max la: “<<max;
return O;

}

Gidi thich: chwong trinh trén tinh gia tri 1én nhit gitra hai s6 a va b. Toan tir
diéu kién ki€ém tra diéu kién cta biéu thirc a>b, vi a=1, b=2, nén gia tri cta
no la false. Chinh vi vay, biéu thirc diéu kién sé nhin két qua twong rng véi
két qua 2, tirc 1a b.

Toan ti diéu kién ludn trd vé mot gia tri cu thé. Nhw trong vi du trén, ta
thiy néu biéu thirc a>b dung, thi gid tri max nhin dwoc 1a s6 a; nguoc lai la
s6 b. Tuy nhién, khong nhit thiét cAn phai c6 mot gia tri xac dinh cho toan
tr diéu kién. Vi du sau diy sé minh hoa diéu nay

#include <iostream> 2 lon hon

using namespace std;
int main()
{
inta=1;
intb=2;
(a>b)?(cout<<a<<” lon hon”):(cout<<b<<” lon hon”);
return O;

}

Gidi thich: trong vi du minh hoa nay, todn t& diéu kién khong tra vé mot gia

tri cu thé nao. N6 chi don thudn ki€ém tra diéu kién, néu a>b ding, thi in ra
cau a 16'n hon, ngwoc lai sé in ra cdu b 1&n hon. Ta cin lwu y rang, khi cac
ciu lénh nam trong cdp d4u ngodc cua toan tir diéu kién, thi két thic cau
1énh khéng bao gior c6 dau cham phay (;).

Néu muén st dung mot tip cac ciu lénh trong cidp diu ngodc nay, ta c6 thé
str dung todn tr phan tach dwoc dé cip trong muc tié€p theo. Vi du sau day
sé cho thiy viéc str dung tip cac ciu lénh bén trong cap diu ngoac ctia toan
tl diéu kién.
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#include <iostream> | |a-b|=1
using namespace std;
int main()

{

inta=1;

intb=2;

int c;

(a>b)?(c = a-b,cout<<”|a-b|="<<c):( c = b-a,cout<<”|a-b|="<<c);
return 0;

}
Gidi thich: Trong vi du nay, chwong trinh sé in ra gia tri tuyét déi caa a-b.
Néu a>b, thi gia tri tuyét déi |a-b| = a-b; ngwoc lai néu a<b, thi gia tri tuyét
déi |a-b| = b-a. Trong cdp diu ngodc don cla toan ti diéu kién, ciu 1énh gan
c=a-b (hoic c=b-a) va cout dwoc phan tach bang d4u phiy (). Mot diéu can
lru ¥, ching ta khong dwoc phép khai bio bién trong cap ddu ngoac don
nay. Viéc khai bao bién trong diu ngoic don, chi 4p dung duy nhit cho ciu
l1énh lap for.

Toan tir phan tach
Toan tr nay ki hiéu 12 ddu phay. N6 dung dé phan tach hai hay nhiéu
biéu thirc chira trong mot biéu thirc phirc hop twong ing.

3
int a;

int b;

intc;

c = (a=1, b=2, a+b);

cout<<c;

Gidi thich: trong biéu thirc phitrc hop, bén trong diu ngoac don la cac biéu
thitc don dwoc phan tach bang todn tir phan tach. Trong mot diy cac todn
t& phan tach, né sé wu tién thwc hién tir trai sang phai (xem thém phan dé
wu tién cua toan tr dwoc trinh bay trong muc sau ciia chwong nay), nghia la
a=1, sau d6 b=2 va cudi cung la c=a+b=1+2=3.

Toan twr dich bit
Céc toan t¥ nay dwoc st dung dé tinh todn trén cic s6 nguyén bang
cach tinh toan trén cac bit.
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Toan tir phu dinh bit. Cac bit 1 sé chuyén thanh 0 va ngworc lai.
Vidu~101=010.

~

Toan tir hoi bit. Hoi cha hai bit 1 bang 1. Trong moi truedng hop con
lai, ta nhan dwoc 0.

Vi du.

& 1 0 1 1 (twonging 11 trong hé thap phéan)

& 0 1 0 1 (twongungvdib tronghé thap phan)

0 0 0 1 (twongingvdiltronghé thap phan)
Nghiala 11&5=1.

Toan t& tuyén bit. Tuyén cta hai bit 0 bang 0. Trong moi trwdong
hop con lai, ta nhan dwoc 1.

Vi du.

| 1 0 1 1 (twongung 11 tronghé thap phéan)

| 0 O 0 1 (twong@ngvdiltronghé thap phan)

1 0 1 1 (twongwngvoill tronghé thap phan)
Nghiala 11|1=11.

Toan ti tuyén loai bit. Tuyén loai cta hai bit khac nhau bang 1.
Trong moi trwdong hop con lai, ta nhan dworc 0.

Vi du.

A 1 0 1 1 (twongung 11 trong hé thap phan)

A0 0 0 1 (twongirngvdil trong hé thap phan)

1 0 1 0 (twonguwngvdil0trong hé thap phan)
Nghiala 1171=10.

Toan tir dich bit sang phai. Dich chuyén toan bd day bit sang phai
>> theo sd bit dwoc chi dinh. Néu la s6 dwong, ta bd sung cac bit 0 vao

dau. Néu la s6 4m, ta b6 sung cac sé 1 vao dau.
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Vi du.

Doi véi s6 dwong

0 1 0 1 1 (twongungll tronghé thapfhan)

>> 1 dich sang phai 1 bit

0 01 0 1 (twong wng voi 5 trong hé thap
phan)

Nghiala 11>>1=5.

Poi vdi sd Am

1 1 1 0 1 1 (twongwrng-11tronghé thap phan)

>> 2 dich sang phai 2 bit

1 1 1 1 1 0 (twongung-3tronghé thap pin)
Nghiala-11>>2=-3.

Cac ban cling can lwu y rang, trong cac biéu dién & trén, néu hé
thong dwoc chon la 32 bit, thi chiing ta can lap day so bit nay:

- Néu s0 dwong thi cac bit con lai sé dwgc bo sung 0 vao phia truére.
- Néu s0 4m thi cac bit con lai sé dwoc b6 sung 1 vao phia truéc.
Trong céc vi du trén, phan day bit dé€ trang twong ng v&i bit ddu -

1 twong rng voi - va 0 twong rng vai +.

Toan t& dich bit sang trai. Dich chuyén toan by day bit sang trai
theo s0 bit dwoc chi dinh.
Vi du.

Doi véi s6 dwong

+ 0 0 1 0 1 1 (twong ng 11 trong hé thap
<<

phan)

<< 2 dich sang trai 2 bit

1 01 1 0 0 (twong rng 44 trong hé thap
phan)

Nghia la 11<<2=44.
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&= Cac phép toan gan hgp nhit trén bit.

>>=

<<=

Cac toan tr hoi bit, tuyén bit, tuyén loai bit va phu dinh bit dwoc tinh nhw
sau: ching ta chuyén déi cac s6 thip phin sang nhi phan twong &ng, sau do6
st dung cac phép toan twong ng cho tirng bit theo vi tri cia né. Vi du nhw
& trén 210=102, 310=11 va ta sé thuc hién cac phép toan twong rng véi tirng
bit. Bit thir nhit (tir phai sang trai) 1a 0&1=1, bit thi hai 1&1=1, nhw vay két
qua cua phép toan 2&3 1a 112 hay 310. Twong tu cho cac phép toan con lai.
Néu hai s6 cé do dai bit khac nhau, thi ta chi viéc bo sung thém 0 & s6 ¢6 do
dai bit ngdn hon, sau d6 thwc hién cic phép todn nhw da néu. Trong truong
hop nay, ta can lwu y rang phép toan tuyén loai sé ¢ chan tri 1a 1 néu hai
bit twong &ng la khac nhau, néu giong nhau thi twong rng la 0(1°1=070=0,
170=071=1). Cac phép toan hoi, tuyén va pha dinh van con ding nhw phép
toan hoi, tuyén va pha dinh trén kiéu dir liéu logic.

Cac toan t dich trai bit << va dich phai bit >> néu thuc hién truc tiép
trén s0 nguyén hé thip phin, sé dwoc tinh nhw sau: a<<b=a*2b va
a>>b=a/2b.

Toan tir chuyén doi kKiéu dir liéu

Toan tir nay dung dé chuyén d6i mot bién hay hang thudc kiéu dir liéu
nay sang kiéu dir liéu khac. Gia str ta c6 bién int a = 3, int b = 2. Khi thuc
hién phép chia dé nhin dwoc két quad thwc, ta chi cin viét nhw sau:
(float)3/2. Hay lwu y rang s 3 & day da bi chuyén thanh kiéu thuc, va viéc
thwc hién phép chia mot s6 thwe cho s6 nguyén sé tra vé kiéu thwe 1.5. Néu
ta viét 3/(float)2, két qua cling twong tw. Ngwoc lai, néu viét (float)(3/2) thi
két qua lai khac. S& di nhw vay Ia vi, né sé thwc hién phép chia nguyén 3/2
(két qua la 1), sau d6 no sé chuyén gia tri 1 nguyén nay sang 1 thwc. Do dé,
gia tri thu dwoc van 1a 1, nhung thudc kiéu s6 thuc (tic 1a 1.0f).

Cach biéu dién sw chuyén d6i mot bién thudc kiéu dir liéu nay, sang
ki€u khac chi c6 thé thuc hién néu ki€u ctia ching twong dwong. Ta cé thé
chuyén s6 thanh sé (sau nay khi hoc vé huwdng doi twong, ta cé thé chuyén

Trang | 48 \Y/




Chwong 4. Toan tir

gitra cac dbi twong trong cung mot cdy pha hé). Ta khéng thé chuyén déi tir
sO thanh x4u, hay ngwoc lai (bang cach thwc hién phép toan chuyén doi
ki€u). Ta c6 thé chuyén doéi mot xau s6 thanh s6 va mot s6 thanh xau s6
bang nhiéu cach khac nhau, nhwng viéc st dung toan tir chuyén déi kiéu 1a
khong dwoc phép. Khi chuyén doi, ta stv dung mét trong cac ci phap sau:
(kiéu_dir_liéu)bién hodc (kiéu_dir_liéu)(bién) hodc kiéu_dir_liéu(bién).
Chung ta nén str dung kiéu thit 2 hoic 3 dé tranh cadc nham 14an dang tiéc khi
biéu thirc phirc tap.

Cac toan tir khac

Trong phan lap trinh hwéng d6i twong, ching ta sé lam quen thém
nhiéu toan t&r khac. Theo trinh tw trinh bay trong cu6n gido trinh nay,
ching ta sé chwa thdo luidn thém vé ching. Ta sé tim hiéu chi tiét trong
phan hwdng d6i twong clia cudn gido trinh nay.

Thi tw wu tién cia cac toan tw

Trong toan hoc, ching ta biét rang khi tinh gia tri cia mdt biéu thirc,
thi luén cé sy wu tién cda cac todn tr nhw: phép nhan thwc hién truedc phép
cong, phép chia va nhan thyc hién dong thoi, wu tién tlr trai sang phai...
Trong cac ngdn ngit 1ap trinh néi chung cling nhw C++ ndi riéng, cac toan tir
cling c6 nhitng d6 wu tién nhat dinh. Trong mét biéu thirc phirc tap, ta can
cht y dén dd wu tién clia cac toan tt, diéu nay rat dé gay ra sai sét. Trong
bang sau day, toi xin dwa ra thi ty wu tién cta cac toan ti trong lap trinh

C++.
Mirc wu tién Toan tir Po wu tién cung loai
1 : Trai-sang-phai
2 O [].-> ++ -- (hau t6) dynamic_cast Trai-sang-phai
static_cast reinterpret_cast const_cast
typeid
3 ++ -- (tién t6) ~ ! sizeof new delete Phai-sang-trai
* &
+ - (dau dwong am)
4 (type) (chuyén doi kiéu) Phai-sang-trai
5 > Trai-sang-phai
6 */ % Trai-sang-phai
7 + - (phép toan cong, trir) Trai-sang-phai
8 << >> Trai-sang-phai
9 <><=>= Trai-sang-phai
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10
11
12
13
14
15
16
17
18

=== Trai-sang-phai
& Trai-sang-phai
A Trai-sang-phai
| Trai-sang-phai
&& Trai-sang-phai

Trai-sang-phai
13 Phai-sang-trai
=*= /= 0= += -= >>= <<= &= "= |= Phai-sang-trai
) Trai-sang-phai

I
2.

Cac toan tir dwoc thwe hién theo mirc wu tién tir trén xudng. Néu cac toan
tlr cung mirc, né sé dwoc thwc hién theo dd wu tién cung loai.

Vidu:

a = (b=0, c=0, b+c). Toan tir gan = c6 d6 wu tién 17, cac toan tir cOng +
c6 do wu tién 7, todn tr () c6 d6 wu tién 2 va toan tr, c6 d6 wu tién 18.
Do d6, toan tir () sé dwoc thwc hién trudc. Bay gior ta xét cac toan tir
trong d4u (), chd y rang cac biéu thirc b=0, c=0, b+c 1a cac biéu thitc riéng
biét, ching dwoc phan tach béi todn tir phan tach (). Theo th tw wu tién
cla toan tl phay, n6 sé thuwc hién tir trai-sang-phai. Nghia la b=0, c=0 sau
dé 1a b+c. Cudi cung n6 sé thwc hién todn ti gan gia tri cua biéu thirc
phtrc hop bén phai cho bén trai. Két qua 1a 0.

a = (1+2)*3/2++. Toan ti gan (d6 wu tién 17), todn ti + (d6 wu tién 7),
toan ti * (d0 wu tién 6), toan t& / (dd wu tién 6), todn ti ++ hiu to (do
wu tién 2) va toan ti () (do wu tién 2). Toan ti hiu t6 ++ va toan tix () sé
thwc hién trwéc. Theo do wu tién cung loai, no sé thwc thi twr trai-sang-
phai. Nhw viy, toan t& () sé dwoc thwe hién dau tién. Nghia la ta nhén
dwoc biéu thirc a = 3*3/2++. Tiép theo, né thuc hién toan tir hiu td ++,
tuy nhién toan tr nay chi tang gia tri ciia 2 1én 1 sau khi thyc hién xong
cac phép toadn trong biéu thirc. Pén thoi diém nay, ta nhin dwoc biéu
thirc a=3*3/2. Toan tlr * va / c6 cung do wu tién, n6é sé dwoc thwc hién
theo thi try tir trai sang phai, nghia la a=9/2=4. Két qua 4.

Lwu ¥. Trong vi du thi hai, viéc st dung phép toan 2++ 1a khong hop 1&. O
day, chi c6 tdc dung minh hoa truc quan. Con 2 1a moét hang s6, ta khong thé
thwc hién phép toan 2++ dé lam thay ddi gia tri cia hang. Trong C++, ching
ta can thuwc hién phép gan b = 2; sau d6 1a b++. Nghia 13 ta can biéu dién
biéu thirc nhw sau dé thu dwoc mot két qua chinh xac c6 thé bdo dam thuc
thi dwoc trong C++.
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wong 4. Toan tir

a=(b=2, (1+2)*3/b++)

Bai tap 4.
Tinh todn cac biéu thirc sau, dwa vao d6 wu tién cda toan t, sau do, viét
chwong trinh trén C++ dé kiém tra két qua.

a. 2+2*4%3+ ++2;

b. 2++ + ++2*(3-- - --2)

C. 5++-3==--2-(4+2%3)

d. 5>>2/3*(1+2)
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CHU'ONG 5. XUAT NHAP CO BAN

bén thoi diém nay, ching ta da biét hai cach thirc dé xuit dix liéu ra
man hinh nh¢o vao viéc st dung déi twong cout va ham printf. Trong
chwong nay, ching ta sé tim hiéu cu thé hon vé cich xuit-nhip dir liéu nho
vao thiét bi nhip dit liéu 1a ban phim, va thiét bi hién thi di liéu xuat ra la
man hinh may tinh. Trong thw vién chuin ctia C++, cic ham xuit nhip co
ban nam trong tép header 12 iostream.

D6i voi thw vién nay ta cin lwu ¥ mot s6 diém. C6 hai 16p thw vién ¢
chitrc ndng ho tro cdc ham xuit nhap co ban d6 1a iostream va iostream.h.
Vé ban chat, cach thirc sit dung ching khong c6 nhiéu sw khac biét. Tuy
nhién viéc st dung thw vién iostream cé nhiéu wu diém hon han so véi thw
vién iostream.h. Thw vién iostream.h da ra doi cach day qua lau (trén 15
nam) trong Khi thw vién iostream méi hon rat nhiéu. Viéc sttr dung mot thw
vién méi, chudn mwc hon bao gio ciling tét hon. Thu vién iostream ho tro ca
kiéu char 1an kiéu w_char. Thu vién iostream dwoc dic ta trong namespace
std, trong khi thw vién iostream.h dwoc khai bao toan cuc. Viéc khai bao
toan cuc bao gio cling chiém dung khong gian bd nhé 16n hon. Vi viy, néu
muon thwc hién viéc nhip xuit dir liéu co ban trong C++, ta nén s dung
thw vién iostream thay vi stt dung iostream.h.

Tong quat hoa, néu cac 1ép thu vién c6 hai dang ton tai song song la .h
va khong c6 .h (string va string.h, new va new.h...), thi ching ta nén st dung
thw vién khong c6 .h. Trong trweong hop khong c6 dang twong ¢ng, ta bat
budc phai str dung thw vién .h (vi du math.h).

Xuit dir liéu chuan cout

DPau tién, ta khdo sat viéc xuat dir liéu ra man hinh nho doi twong
cout. N6 dwoc st dung két hop véi toan tir chen dir liéu >> (ki hiéu giong
toan tw dich bit phai).

Cu phap:

cout<<bién_1<<...<<bién_n;
Trong d6, bién_1,...,bién_n: 1a cic bién sd. Ching da dwgc khai tao gia
tri. Néu bién chwa khéi tao gia tri, ta sé nhan dwoc mot 16i khi thuc thi
chwong trinh. Chwong trinh dich sé thong bdo vé viéc st dung bién ma
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khong khai tao gia tri cho né. Cac bién nay cé thé la bién thudc ki€u dir liéu
nguyén thiy hodc tham chiéu. Doi véi cac bién 1a cac doi twong thé hién cua
cac 16p, ta sé thdo luidn & muc “chéng chit toan tir nhip xuit” trong chwong
l1ap trinh hwéng doi twong. Sau diy 1a mot vai vi du vé viéc st dung déi
twgng cout:

cout<<”Hello, world !”; //In cau Hello, world ! ra man hinh
cout<<120;//In s6 120 ra man hinh
cout<<x;//In gia tri ctia bién x ra man hinh

Doi twong cout két hop vdi toan tir << cé thé dwoc ghép nhiéu lan.

cout<<”Chao ban”<<” ban may tuoi”;
cout<<”Chuc mung”<<endl;

»n,.» n_n

cout<<x<<’+"<<y<<"="<<(x+y);

Nhuw trong vi du trén, mudn xudng dong, ta stt dung ki hiéu endl, hoac
ta c6 thé st dung ki hiéu \n ma ta di lam quen trong chwong trwdc. Vé mat
ngi nghia, thi khong c6 mot sw khac nhau nao trong hai cach viét nay. Khi
lam viéc véi doi twong cout, ta c6 mot s6 cach thirc dinh dang di liéu dwoc
cung cap & muc 8 ciia chwong 17 & cudi gido trinh nay.

Nhép dir liéu chuan cin

Dbé nhip dir liéu ta cé thé st dung ham scanf nhw d6i véi C. Nhung
theo xu hwéng lap trinh C++ hién dai, hdy str dung déi twong cin. N6 dwoc
str dung két hop véi toan tir trich tach dir liéu << (giong toan tk dich bit
phai). Sau toan tir ndy, bat budc 1a mot bién dé lwu dir liéu dworc tach ra.

Cu phap:

cin>>bién_1>>...>>bién_n;
Cac bién sO bién_1,.., bién_n cin dwoc khai bdo. Théng thwong,

nhitng bién nay chwa dwoc khéi tao gia tri. Sau day 1a mét vai vi du vé viéc
st dung déi twong cout:

int age;
cin>>age;
float f;
cin>>f;
string s;
cin>>s;
Chu y rang kiéu dir liéu cta bién dwoc st dung trong déi twong cin
nay. Néu c6 mét sw vi pham nao vé kiéu dir liéu (vi du bién 1a int, nhwng khi
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nhap ta lai nhap vao mot ki tw khong phai la so0) thi chwong trinh dich sé bo
qua viéc khoi tao gia tri cho bién d6. Chwong trinh hoan toan khong phat
sinh 16i (process returned 0).

Khi stt dung déi twong cout va cin, ta can kKhai bao khong gian st
dung namespace 1a std. Hodc, c6 thé viét ngan gon hon std::

#include <iostream> #include <iostream>

using namespace std; int main(){

int main(){ std::cout<<"Hello”;
cout<<"Hello”; }

}

Pai twong cin va xau ki tw: trong vi du trén, téi da si dung déi twong cin
dé tdch mot xau ki tw va gan cho bién xau ki tw s. Khi st dung déi twong cin
v&i xau Ki tw, can lwvu y mot diém: doi twong cin sé dirng viéc trich tach néu
né doc thdy mot ki tw trang trong xau ki tw d6 (c6 nghia, néu xau nhap vao
12 “Toi di hoc” - thi né chi tich dwoc xau “Toi” va gan cho bién s). D€ khic
phuc nhwoc diém nay cda doi twong cin, C++ cung cip cho ching ta mot
ham khac la ham getline, c6 chirc nang twong tu.

Cu phap:
getline(chuan_nhip_dir_liéu, tén_bién_xiu)

Khi nhip xuit dir liéu tr ban phim va man hinh, tham so0
chudn_nhdp_xudt_dir_liéu ludn st dung la cin. Néu lam viéc véi tip tin file,
thi tham s6 nay sé twong rng véi tén cua file. Ching ta sé tim hiéu trweong
hop nay trong chwong 16 cta giao trinh.

Chwong trinh
#include <iostream>
#include <string>

using namespace std;

int main()

{
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string s;

cout<<”Nhap ten:
getline(cin, s);
cout<<”Chao ban “<<s;

return O;

Nhap dir liéu nho 16'p stringstream

bé str dung 1&p stringstream, ching ta can khai bdo tép header la
<sstream>. L&p nay cho phép mot d6i twong dwa trén co s& ciia xau c6 thé
dwgc chuyén doi nhue mot ludng stream. Trong thw vién sstream, ta cé ba
lop do6i twong ludbng xdu co ban: stringstream, istringstream va
ostringstream. Cac luéng nay c6 thé dwoc st dung dé tach hoidc chen xau,
né dac biét httu dung khi chuyén mét xau thanh s6 va ngwoc lai. Vi du, néu
mudn tdch mot so integer tir mot xau “1201”, ta c6 thé viét nhw sau:

string mystr = “1201";
int mynum;
stringstream(mystr)>>mynum;

bay khong phai 1a cach thirc duy nhat gitp ta chuyén d6i mét xau
thanh so. Trong thu vién string, cung cip cho ching ta cdc ham dé thwec thi
céng viéc d6 nhuw ham atof (xau so thwc thanh sé thwec), atoll (x4u thanh so
nguyén dai thanh s6 nguyén dai),... Tuy nhién, cic ham nay chu yéu lam viéc
voi xau ki tw cua C, tirc 1a char*.

Vi du sau day sé cho thiy cach st dung 16p stringstream dé nhép dir
liéu tr ban phim.

Chwong trinh
#include<iostream>
#include<sstream>

using namespace std;

int main()
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string mystr;

int mynum;

getline(cin,mystr);
stringstream(mystr)>>mynum;
cout<<mynum,;

return O;

Thay vi trwec ti€p trich loc s6 nguyén nhip vao, ta str dung ham getline
dé trich loc dir liéu nhip vao dwéi dang xau ki tw. Sau dé, ching ta st dung
16p stringstream dé chuyén do6i xau do6 thanh so. Vi du sau day cho phép
chung ta nhip vao mot day gia tri, sau d6 in ra tong cla cac s6 vira nhip. S6
nhép vao dwoc phan tach véi nhau bang diu hai chim :.

Chwong trinh Két qua
#include <iostream> 1:2:3:4:5
#include <sstream> Sum =15

using namespace std;

int main()

{

string temp, s;

getline(cin, s);
istringstream ss(s);

double sum = 0;

while (getline(ss, temp, ":') )

{

float a;
stringstream(temp)>>a;
sum+=a;
}
cout<<”Sum = “<<sum;
return 0;
}
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Gidi thich: trong vi du trén, ham getline c6 thém mét bién thé (sau
nay, chung ta sé goi chiing la cic chéng chit ham). N6 c6 tat ca 4 dang bién
thé. Phwong phap nay, thwong dwoc sit dung khi dir liéu nhip vao qua
nhiéu. Ching ta c6 thé cho ngwoi dung nhip vao thanh mot xau, khi do ta sé
ti€n hanh x& Iy nho 16p istringstream nay.

Dé c6 cai nhin cu thé hon vé cac 16p stringstream, istringstream,
ostringstream; hdy tham khdo thém thong tin trong phan tro gidp cla
MSDN# (Microsoft Developer Network).

4 http://www.msdn.microsoft.com/en-us/visualc/default.aspx
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CHUONG 6. CAC CAU TRUC LENH PIEU
KHIEN

Mot chwong trinh khi thwce thi, né khong chi don thuin la mét day cac
ciu lénh tuin tw. Trong qua trinh x 1y, n6 c6 thé kiém tra diéu kién roi
thuc thi doan m3, 1ap di lap lai mét doan ma nao dé... V&i muc dich do, C++
cung cip cho ching ta cic ciu truc diéu khién.

V&i cac cau tric diéu khién ma ching ta sé tim hiéu trong chwong
nay, ta sé dé cip dén hai khai niém: ciu 1énh (ménh dé - statement) va khéi
lénh (block).

Cau lénh: 13 mot 1énh dwoc két thic bang ddu chdm phiy (;). N6 c6 thé 1a
1énh don gidn hoac 1énh cé ciu tric. Cac 1énh don gidn nhw nhip xuat dir
liéu; cac khai bao bién, hang; 1énh gan... Cac 1énh gan, xuit nhip...1a cac 1énh
don. Cac 1énh diéu kién, lwa chon, 1dap ma ching ta tim hiéu trong chwong
nay la cac 1énh c6 ciu tric.

Khoi 1énh: 1a mot day cic ciu 1énh. Trong C++, khoi 1énh dwoc dat trong
cap dau {}.
Ciu trac 1énh cé diéu Kién: if va else

Tt khéa if thwong dwoc sit dung khi mudn thuce thi mot doan chwong

trinh v&i mot diéu kién nao dé. Ciu tric cua ciu 1énh if trong trwong hop
nay

Cd phap:

if (biéu_thirc_diéu_Kién_ding)

{

Cac_lénh;

}

Gidi thich: kiém tra gia tri cua biéu thirc diéu kién, néu ding thi cac 1énh
bén trong s€ dwoc thwe hién; ngwoc lai, 1énh sé khong dwoc thuwc hién.

Vi du
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if (x>0)

cout<<x<<”la so duong”;
if((x>0)&&(y>0))
{

cout<<x<<”la so duong”’<<endl;

cout<<y<<"la so duong”;

Néu c6 nhiéu cau lénh chiu sw chi phoi cda ciu 1énh if, thi ching sé
dwogc dat trong khoi 1énh.

Trong trwong hop néu biéu_thirc_diéu_kién sai, ta cadn thwc thi mot
ménh dé khac. Khi d6, ta sé str dung thém tir khéa else.

Ct phap:

if(biéu_thirc_diéu_kién_dung)

{
Jelse
{
}

Vi du
if (x%2==0)
cout<<x<<”la so chan”;
else
cout<<x<<”lasole”;

C4u truc if (1an else) c6 thé 16ng vao nhau. Khi d6, chiing ta sé c6 mot
ciu trac 1énh phirc hop.

Vi du
if(x>0)
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cout<<x<<"la so duong”;
else if(x<0)

cout<<x<<”la soam”;
else

cout<<x<<”laso 0”;

Bai tap 5.
1. Viét chwong trinh gidi phwong trinh bac 2, véi cac hé s6 nhép vao twr
ban phim.
2. Viét chwong trinh tinh gia tri cia ham s6 sau:
i 1 , X+ 0
X
f(x) = {In([sin(x)[),x >0
(x% + 2x)
\ cos(x) ’
3. Viét chwong trinh giai hé phwong trinh ba 4n day dd bang cong thikc
dinh thirc Cramer.

x<0

Cau truc lap
Trong thuc té, ching ta gap nhiéu tinh huéng lap di lap lai. V&i muc dich
nay, ngoén ngir C++ cung cap cho ching ta cic ciu tric lap twong rng.

1. Vong lap while

Cu phap:
while (biéu_thirc_diéu_kién_ding)
{
}

Gidi thich: Néu biéu_thirc_diéu_kién dung, cac 1énh bén trong vong lap sé
dwoc thwe hién cho dén khi né nhin gia tri sai.

Vidu Két qua
#include<iostream> Nhap n:5

using namespace std; 5
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int main() 4
{ 3
int n; 2
cout<<”Nhap n:”; 1
cin>>n;
while (n>0){
cout<<n<<end]l;
n--;
}
return O;
}

Gidi thich: dau tién nhip vao gia tri cho bién n. N nhip vao & diy la 5. Vong
1ap while kiém tra diéu kién n>0. Piéu kién nay dung, nén cac lénh trong
vong lap sé dwoc thuc hién. N6 sé in ra gia tri cia n la 5. Sau do, gia tri cia n
giam di 1, tirc 1a n = 4. Vong lap lai ti€p tuc thwc hién, vi n>0 con ding. Qua
trinh nay c& tiép tuc, cho dén khi n=0. Khi d6, diéu kién n>0 la sai. Do do,
vong lap sé dirng lai. Gia tri in ra man hinh la cic so tir 5 gidm dén 1.

Lwu y: khi str dung vong ldp while can lwu y cic diém sau day:

» Vong ldp phai co6 tinh dirng. Nghia la biéu_thirc_diéu_kién phai c6 trudong
hop sai. Trong mot s tinh hudng, ngudi ta van sir dung vong 1dp vo han,
nhwng can cé co ché dé thoat khoi vong ldp khi can thiét.

= Né&u c6 nhiéu lénh chiu sw chi phoi cia while, thi chiing can dwoc dat
trong dau khoi 1énh.

2. Vong lap do...while

Cu phap:

do
{

}while (biéu_thirc_diéu_kién_ding);
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Gidi thich: Thwc hién cac lénh trong vong ldp, sau dé kiém tra
biéu_thirc_diéu_kién. Néu biéu_thirc_diéu_kién con dung, thi tiép tuc lap.

Vidu Két qua
#include<iostream> Nhap n:5
using namespace std; 5
int main(){ 4
int n; 3
cout<<”Nhap n:”; 2
cin>>n; 1
do { 0
cout<<n<<endl;
n--;
}while(n>0);
return 0O;
}

Gidi thich: diu tién nhip vao gia tri cho bién n. Gia tri n nhip vao & day 1a 5.
Vong lap do...while sé thwc thi cac 1énh bén trong n6. N6 sé in ra gia tri cuia
n la 5. Sau d6, gia tri ctia n gidm di 1, tirc 1a n = 4. Vong ldp ki€m tra gia tri
cta biéu thirc n>0. Vi biéu thirc nay ding, nén né tiép tuc lap. Qua trinh nay
ctt tiép tuc cho dén khi n=0. Gia tri n=0 van dworc in ra, sau khi kiém tra n>0
khong con diung nira, vong lap két thic. Khac véi vong lap while & trén, n6
sé in ra gia tri tir 5 giam dén 0.

Lwu y: khi str dung vong ldp do...while cin lwu y cac diém sau day:

» Vong ldp phai co6 tinh dirng. Nghia la biéu_thirc_diéu_kién phai c6 trudong
hop sai. Trong mot s tinh hudng, ngudi ta van sir dung vong ldp vo han,
nhwng cin cé co ché dé thoat khoi vong lap khi can thiét.

» Néu c6 nhiéu Iénh chiu sw chi phoi cda do...while, thi ching cin dwoc dat
trong dau khoi 1énh.
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» Vong ldp do...while luén thwc hién cac 1énh bén trong no, it nhat 1 lan.

3. Vong lap for

Cu phap:

for (biéu_thirc_Kkhé&i_tao; biéu_thirc_giéi_han; biéu_thirc_ting_giam)

{
}

Gidi thich: Thuc hién vong lap, véi so vong lap tir biéu_thirc_khdi_tao cho
dén biéu_thirc_gidi_han theo mirc tang la biéu_thirc_tdng_gidm.

Vi du
#include<iostream>
using namespace std;
int main()
{
intn, i;
cout<<”Nhap n:”;
cin>>n;
for (i=0; i<=n;i++) {
cout<<i<<endl;
b

return 0;

}

Két qua
Nhap n:5
0

1

Gidi thich: diu tién nhip vao gia tri cho bién n. Gia tri n nhap vao & day la 5.
Vong lap for sé thuc thi cac 1énh bén trong véi s6 vong lap 1a tir 0 dén 5,

theo budc nhay la 1 - twong rng voi i++.

Lwu y: khi str dung vong ldp for can lwu y cac diém sau day:
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» Cac tham s0 trong vong lap for c6 thé khuyét mot hodc vai (tham chi la
tit ca) tham sd. Tuy nhién, d4u chdm ph&y 1a luén bat budc. S6 budc lap

cua vong lap for sé dwoc tinh nhw sau:

biéu_thkc_gi¢i_han — biéu_thirc_kh&i_tao

biéu_thrc_tang_giam

» Néu cé nhiéu lénh chiu sw chi phdi cta for, thi ching cin dwoc dit trong

dau khoi 1énh.

» Ta c6 thé thuwc hién viéc khai bao bién truc ti€p bén trong diu ngoic don

cua vong lap for.

Vidu
#include<iostream>
using namespace std;
int main()
{

int n;

cout<<”Nhap n:”;

cin>>n;

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

cout<<i<<endl;
7
return 0;

}

4. Cac cau lénh nhay
a. Cau lénh break

Két qua
Nhap n:5
0
1

Lénh break dung dé thoat ra khoéi vong lap. Théng thwong, khi ta st
dung cac vong ldp khong xac dinh dwoc so lan 1dp, dé tranh 1ap vo han,
nguoi ta thwong str dung cau lénh break dé thoat khoi vong lap.
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Vi du Két qua

#include<iostream> 2
using namespace std; 1
int main() 0
{
intn=2;
for(;;){
cout<<n<<end]l;
n--;
if (n<0) break;
}
return 0;
}
Gidi thich: Gi4 tri khi tao cia n = 2. Vong 1ap for sé tién hanh in gia tri cda
n, sau do, gidm gia tri cia n di 1. Cau 1énh diéu kién bén trong for sé kiém
tra diéu kién ctia n. Néu n<0, thi 1énh break sé dwgc thuc hién va vong lap bi
huy.

b. Cau lénh continue

Cau lénh continue thwong dwoc dung trong cac vong lap. Khi 1énh
continue dwoc goi, bwdrc ldp hién tai sé dwoc bo qua, va tién hanh bwéc Idp
tiép theo.

Vidu Két qua

#include<iostream> 0

using namespace std; 2

int main() 4

{ 6
for(int i=0;i<10;i++){ 8

if (1%2!=0)
continue;
cout<<i<<end];

}

return 0O;

}
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Gidi thich: Vong lap for sé thuc thi cac 1énh bén trong né. Bién i chay tir 0
dén 9, kiém tra diéu kién i c6 phai 1a s6 chan hay khong. Néu i 1a s6 1&, thi
ciu lénh continue sé dwgc thwc hién va buwéc 1ap hién tai sé bi bé qua. Néu i
12 s6 chan, thi 1énh continue s& khéng dwoc goi va buwdc 13p hién tai van
dwoc thuc hién. Do d6, 1énh cout chi dwgc thwe hién trong treong hop bién
i 1a chdn. Nhw vay, moi khi gia tri i 1a chdn, n6 sé in két qua. N&u gia tri cla i
la 1&, thi két qua sé khong dwoc in ra.

c. Lénh goto

Lénh goto cho phép tao ra moét bwéc nhdy dén mot nhan dwoc dn dinh
san. Tén nhan sé dwoc dit nhw sau tén_nhan: va 1énh goto sé nhay dén tén
nhan. Mot 1o khuyén cho ching ta 1a nén han ché t6i da viéc sit dung 1énh
goto. B&i vi 1énh goto thwong lam pha vé ciu tric cta lap trinh hién dai.
Nhiéu ngdn ngit 1p trinh ho nha C ra doi sau C++ nhw Java da tuyét giao
hoan toan véi cau 1énh goto nay.

Chwong trinh Két qua

#include <iostream>
using namespace std;
int main()
{
intn=>5;
loop://Tén nhan
cout<<n<<end]l;

=N W s Ul

n--;
if(n>0) goto loop;
return O;

}

Gidi thich: Gia tri khi tao cda bién n la 5. Nhan dwoc dat tén 1a loop. Nhan

c6 thé hiéu nhw mot vi tri dwoc ddnh dau (bookmark). Chwong trinh tién
hanh in gia tri cia bién n. Sau do6, gidm gia tri ctia n di. Ciu 1énh diéu Kkién,
kiém tra gia tri cua biéu thirc n>0, néu ding thi 1énh goto dwoc goi va nd sé
dwogc chuyén dén vi tri da dwgc danh diu la loop. Chwong trinh lai thuec thi
thém I4n nita ké tir vi tri loop d6. Néu n<=0, 1énh goto khdng dwgc goi.
Chwong trinh két thuc. Viéc str dung cac ciu lénh 13p, hoan toan c6 thé thay
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thé cho 1énh goto. Hay luén ghi nhé: CHI NEN sir dung goto khi thuc sy can
thiét.

d. Lénh exit

Lénh exit dung dé thoat khdi chwong trinh va trd vé mot ma dwoc chi
dinh. M4 chi dinh nay tuy thudc vao hé diéu hanh, né c6 thé sk dung trong
chwong trinh theo quy wéc nhuw sau: néu chwong trinh két thdc binh
thwong, thi ma chwong trinh 1a 0; néu c6 mot sy c6 khéng mong mudn xay
ra, thi ma chwong trinh la mét gia tri khac 0.

void exit(int ma_chi_dinh);
Néu tham sé md_chi_dinh khéng dwoc cip vao, tirc 1a exit (khong c6 dau
ngodc don), thi n6 sé tién hanh theo mic dinh - tirc gia tri 0. Him exit nam
trong thw vién stdlib.h. Py 1a mot ham twong d6i cii nam trong thw vién .h.
Ta chi c6 thé str dung lénh exit néu khai bdo thw vién stdlib.h ma khong c6
thw vién twong (rng 1a stdlib.

CAiu trac lwa chon: switch
Cu phap:
switch(biéu_thirc){
case hang_1:
nhom_cac_lénh;
break;
case hang_2:
nhom_cac_lénh;

break;

default:

nhom_cac_lénh;
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Gidi thich: ki€m tra gia tri cia biéu thirc, néu gia tri ctia bi€u thirc roi vao
danh sach hang, thi né s& thwc hién cac 1énh trong tirng trweong hop case
twong ing (néu la hang_1 - cac 1énh trong trwong hop case hang_1, ....). Néu
biéu thirc khong thudc vao danh sach hang, thi né sé thwc hién 1énh trong
truong hop default.

Chwong trinh Két qua

#include <iostream> Ban la nam hay nu b/g:b
using namespace std;
int main()
{
char n;
cout<<”Ban la nam hay nu b/g:"<<end];
cin>>n;
switch(n)
{
case ‘b’
cout<<”Nam”;
break;
case ‘g
cout<<”Nu”;
break;
default:
cout<<”Khong xac dinh”;

Nam

}

return O;

}

Gidi thich: chwong trinh budc ngwdi dung nhap vao mét ki tw (b - boy) hay

(g - girl). Néu ngwdi dung nhip vao mot ki tw khac, chwong trinh van tinh
dén tredng hop nay. Ki tw ma nguwoi dung nhip vao dwoc lwu trong bién n.
CAu lénh switch sé kiém tra bién nhap vao d6 c6 nam trong danh sach hang
hay khong (danh sach hang & day 1a ‘b’ va ‘g"). Néu co, thi twong (ng véi ‘b’
né sé thuc hién treong hop case 'b’, néu la ‘g’ n6 sé thuc hién tredng hop
case ‘g’. Lénh break trong moi trudmg hop cé tac dung la thoat ra khoi cau
1énh lwa chon (cling mang tinh 13p), néu khong cé 1énh break, tat ca cac
treong hop déu dwoc xét duyét va néu roi vao trweong hop nao thi cac 1énh
twong trng sé dwoc thwe thi, dong thoi 1énh & treong hop bén dwdi no ciing
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dwoc thyc thi. Trong trweong hop, ki tw nhap vao khdng twong rng trong
danh sach hang, né sé thuc thi treong hop default. Vi default 1a tredmg hop
cudi cung, nén né khéng can 1énh break.

Va4

Chu y:

Lénh switch chi dwoc lwa chon dé str dung khi can kiém tra gia tri cia
mot biéu thirc ¢ twong tng véi mot tp cac hang s6 nao do hay khong (sw
twong &wng & diy co thé 1a thudc hodc khong thudc twong &ng véi khai niém
trong tip hop). Cac hang_1, hang_2,... c6 thé 1a mot viung lién tuc, hoic gidn
doan (nhw cac sé tir 0..1, ‘a’..’d’,...). Nhwng nhat thiét cac gia tri twong rng
vGi cac tredng hop case phai 1a hang sé (hodc khoang hang).

inta=1; Lién tuc
switch(a>0)
{
case true:
cout<<"Duong";
break;
case false:
cout<<"Am";
break;
default:
cout<<"Khong";
}
inta=1; Roi rac
switch(a)
{
case 1: case 2: case 3:
cout<<"Xuan";
break;
case 4: case 5: case 6:
cout<<"Ha";
break;
case 7: case 8: case 9:
cout<<"Thu";
break;
case 10: case 11: case 12:
cout<<"Dong";
break;
default:
cout<<"Khong phai thang cua nam";
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}

Biéu thirc trong lénh switch nhit thiét khong phai 1a mét ki€u c6 cau
tric (mang, xau,...). Vi du sau dy s& phat sinh 16i khi bién dich, do biéu thic
twong wng voi mot xau.

string s = “abc”; Error
switch(s)
{ “«_n
case “a”:
case “ab”:
case “abc”:
default:
}
Trong hiu hét cac ngon ngir 14p trinh, dai da s6 déu khéng cho phép tham
sO trong switch 1a mot xau (cling nhw 1énh case of trong ho Pascal - Delphi).
Tuy nhién, ngdén ngir C# van ho tr¢ xau ki tw trong tham s& cta switch du

n6 1a mot dan xuat cia C++.

Mot diéu can lwu y, vé ban chit thi ciu 1énh switch sé twong (rng v&i mot
day cac cau lénh if. Ching hoan toan c6 thé thay thé cho nhau. Ciing twong
tw, cac cau lénh 1ap while, do..while va for ciing c6 thé thay thé cho nhau
mot cach hoan toan. C6 nghia 1a chdng ta chi cAn nam dwoc cd phap cia mot
trong ba ciu 1énh ldp nay la cé thé van dung trong moi trweéng hop. Tuy
nhién, ching van duoc sir dung trong cac trudmg hop mang tinh dic trung.
biéu nay rat hiru ich cho nhitng ngwoi da tirng lam quen véi ngdén ngi 14p
trinh ho Pascal - Delphi. Bang sau diy tong hop cac cach s dung cia cac
1énh c6 ciu tric thwong dung.

if...else Khi cn kiém tra mot hodc mot vai diéu kién mang
tinh chat logic.

switch Khi cin kiém tra diéu kién hodac tinh thudc vao cua
mot bién s6/biéu thirc trong mot danh sach hang
twong &ng.

for Lap c6 s6 vong lap xac dinh

while Can kiém tra diéu kién ldp truwéc khi thwe hién
1énh, 13p khong xac dinh s6 vong lap.

do...while Kiém tra diéu kién ldp sau khi thuc hién 1énh, l3p
khéng xac dinh s6 vong lap.

break Can thoat khoi vong lap.
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continue B6 qua vong lap hién tai, thwc thi bwéc lap tiép
theo.
goto Nhay dén mot nhan dwgc chi dinh. Nén tranh st

dung, chi st dung trong nhitng truedng hop thuc sw
can thiét.

Bai tap 6.
1. St dung céc cau truc lap for, while, do...while, goto dé xiy dung cac
chwong trinh tinh tich phan sau (v&i mdi ciu tric xay dwng moi
chwong trinh) bang phwong phdp hinh chit nhit (trai, phai hoic

trung toa).
1
f sin(x) dx
0
2. Lwa chon c4u tric 1énh phu hop, d€ tinh gia tri ca chudi hitu han sau
day
100
Z n
nz+1
n=0
3. Tinh cac tong sau day
s—s4Zis m
2 3 +1
1 2! n!
§=_—4+ 4.4
> T3 + e+
B 1 2 N (—"
x4+ 1 x2+42! X"+ n!
1! 3! 2n-1)!

= + o —
x+1 x+3 x+2n—-1
§=2%+4%+ .+ (2n)*"

v&i n, x nhip vao tir ban phim. Yéu cau xay dung ham.
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CHUONG7. HAM

Ham la mét tap hop cac cau lénh, n6é dwoc thuc thi khi dwoc goi tir moét vi
tri khac trong chwong trinh. Hay quan sat lwoc d6 bén duwéi day:

Thuw vién 2
Thw vién 1 .
Ham 1
Ham 1 .
Ham 2 —
Ham 2 o
Ham 3
Ham 3
Chwong trinh chinh
Ham 1
Thw vién n
Ham main{
Ham 1
Goi Ham 1 (Thw vién 1);
Ham 2 — =
Goi Ham 2 (Thw vién 2);
Ham 3

Goi Ham 3 (Thw vién n);

Goi Ham 1 (chwong trinh chinh)

Hinh 16 - So 6 minh hoa viéc str dung ham

Trong chwong trinh chinh, chiing ta c6 thé goi cac ham trong cac thu vién,
14n cac ham dwoc khai b4o trong chwong trinh chinh.

Nho vao viéc st dung ham, ching ta c6 thé phan chia chwong trinh
thanh cac modul nhé. P6i ldc, ngudi ta goi cach phan chia chwong trinh
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thanh cac ham nhw thé nay la cich giai quyét bai toan theo phwong phap
“chia d€ tri”. Cach phan chia nay c6 rat nhiéu wu diém:

= Lam cho chwong trinh tré nén gon gang dé doc hon.
= Dé cdi bién chwong trinh.
= Dé kiém tra theo cdc modul.

b6 la y twdng dé xay duwng ham. Viy ham dwgc khai bdo va str dung nhw thé
nao. Ching ta sé tim hiéu trong chwong nay.

Khai bao va str dung ham

Cu phap:
Ki€u_dir_liéu tén_ham(danh_sach_tham_sd)
{
Than ham;
}
Trong do,

o Kkiéu_dir_liéu: 1a kiéu dir liéu ma ham tra vé.

o tén_ham: la tén ctia ham, do nguwoi 1ap trinh dat. Tén ham khong dwoc
chira ki tw dac biét, khong dwoc bat dau bang s6, khong chira ki tw trang,
khong trung voi tw khéa.

o danh_sach_tham_sé: 1a danh sach cic tham sé dung nhw cac bién cuc
bd. Néu c6 nhiéu tham sé, thi ching sé dwgc phan tach theo cac diu
phéy.

o Than ham: la néi dung ma ngwoi lap trinh xay dwng nén. Néu ham tra vé
kiéu dir liéu khac void, ta cAn st dung 1énh return dé tra vé bién chira
két qua va c6 cung ki€u dir liéu véi kiéu dir liéu cia ham. Néu ham tra vé
kiéu dir liéu void thi diéu nay 1a khong cén thiét.

Vi du Két qua
#include <iostream> 3

using namespace std;

int add(int a, int b)

{
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return a+b;

}

int main()

{
cout<<add(1, 2);

return O;

}

Gidi thich: Moi chwong trinh trong C++ luén bat dau bédi ham main. Diéu d6
c6 nghia la cic 1énh trong ham main sé dwoc thuc thi mot cach tuin tw. D6i
twong cout sé in gia tri cia ham add(1,2). Khi goi dén ham add, n6 sé 4nh xa
dén ham add d3 dwogc khai bao & trén, né chi tao ra mét 1o goi ham dén
ham da dwoc xiy dung c6 tén twong &ng (chdng ta can lwu y dén diéu nay
dé phan biét véi khai niém ham noi tuyén sé dwgc tim hiéu trong cdc muc
tiép theo). Véi a, b 14 cac tham s6 hinh thirc, ching sé dwoc thay thé bang
cac gia tri cu thé 1a 1 va 2. Ham add nay sé tra vé gia tri la tbng ctaavab
nh¢ tir khéa return.

Cach khai bdo ham trong vi du trén dwoc goi la khai bao truc tiép. Ching ta
cling con mdt cach khai bao ham gian ti€p nira, ma ta thwong goi la khai bao
ham prototype nhu sau:

Vidu Két qua
#include <iostream> 3
using namespace std;
int add(int a, int b);
int main()
{

cout<<add(1, 2);

return 0O;
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}

int add(int a, int b)

{

return a+b;

}

Trong khai bdo ham dang nay, ciu tric khai bdo ham kKhuyét phan than
ham. Chi c6 khai bdo phan tén ctia ham theo ci phdp chuin. Ta c6 thé dit
ham x4y dwng hoan chinh & bat ki vi tri nao. Cach khai bdo ham prototype
c6 nhiéu wu diém:

- Khong cin quan tim dén th& ty khai bdo ham. Néu khong st dung khai
bao prototype, thi ham khai bao sau méi dwoc phép goi ham khai bao truéc
né. Diéu ngworc lai 1a khong dwoc phép. Nhwng déi véi khai bao prototype
thi ta hoan toan khong can quan tim dén diéu nay.

- Ta c6 thé tach phan khai bao prototype va dit né vao trong mét tip tin
mé&i, thwong 1a tip tin tiéu dé .h (véi tén goi tuy vao nguwdi 1ap trinh quy
dinh), phan thin ham lai chira trong moét tép khac, thwong la .cpp hoac
trong chinh tép chira chwong trinh chinh. Cach lam nay giup chwong trinh
sang sia hon rat nhiéu. Trong cic dvw an lap trinh 1én, nguwoi ta thwong
phan tach theo dang nay. Chung ta sé xét vi du minh hoa sau.

Trong vi du minh hoa nay, duw an cta t6i gom c6 hai tép: tieude.h dé chira
khai bdo prototype va main.cpp dé chira thin ham va ham main.

Poi vai Codeblocks, hdy thuc hién theo cac bwdc sau:

- Tao m¢&i mot dw an C++ va lwu lai. Trong du an nay, mac dinh Codeblocks
sé tao mot tép main.cpp.

- Vao New > File > chon C/C++ header. Sau d6, hdy chon vi tri dé Iwu trir tép
tiéu dé (théng thuwong, ta nén tao cac thw muc khac nhau dé Iwu tép .h ciing
nhuw tép .cpp nhuw t6i da trinh bay & trén).

Poi vai Eclipse, thuc hién nhu sau:

- Kich chu6t phai vao thw muc can dat tép .h, chon New > Header File.
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- Kich chu6t phai vao thw muc can dit tép .cpp, chon New > Source File.

Poi véi Visual Studio 2010, kich chudt phai vao tén du an, chon Add New
Item. Sau d6 chon header file .h.

#ifndef TIEUDE_H_INCLUDED #include <iostream>
#define TIEUDE_H_INCLUDED #include "tieude.h"
using namespace std;
int sum(int, int); int main()
void showmsg(void); {
showmsg();
#endif // TIEUDE_H_INCLUDED return 0;
}
void showmsg(){
cout<<sum(1, 3);
}
int sum(int a, int b){
return a+b;
}

Trong tép tieude.h, ta chi viéc nhap cac khai bao prototype vao gitra #define
va #endif. Trong tép main.cpp, ta cin bd sung khai bao thw vién #include
“tieude.h”. Chu y rang, tén tép tiéu dé nam trong ddu nhay kép “”, ma khong
phai la diu <>. Cdc ham trong chwong trinh chinh c6 thé st dung ma khong
can quan tam dén th tw khai bdo. Nhw chiing ta thay, cAc ham khai bao sau
ham main (diéu nay chi c6 thé dwgc phép doi véi khai bao prototype). Ham
showmsg khai bdo trré¢'c ham sum nhwng cé thé goi dwgec ham sum. Thi tw
tiéu dé ctia ham trong tép tiéu dé hoan toan khong quan trong va né khong
anh hwdng viéc st dung cac ham theo thir tu tredc sau.

4

Luuy:

» Khi str dung khai bao prototype trén cac tip tin .h, ta can lwu y, néu du
an c6 st dung namespace, vi du std, ta chi cé thé st dung cu phap truy
cap std:: ma khong dwogc str dung using namespace std trong tép .h nay.

= Néu tép .cpp va tép .h ndm trong cing thu muc, thi phan #include trong
tép cpp cé thé viét tén tép tiéu dé trong diu “”
trong cung thw muc, ta cAn chi dwong dan twong déi cho nd. Vi du tép
headers.h nam trong thw muc headers va tép main.cpp nam trong thw
muc cpps. Néu tép headers.h 1a tép tiéu dé cta tép main.cpp, ta can
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include né trong main.cpp. Gia sir headers va cpps nam trong cung thw
muc src. Khi d6, trong tép main.cpp, hdy Kkhai bao nhw sau:
#include”../headers/headers.h”. Trong d6, dau ../ dé dich Iui mot mirc
trong ciu truc cay thw muc (dich lui tir thw muc headers mot mirc chinh
la thw muc src), sau dé la headers/headers.h.

Pham vi tac dung ctia bién

Nhuw t6i da giGi thiéu & trén, bién toan cuc l1a nhirng bién dwoc khai
bédo ngoai tat ca cac ham (hay khong bao trong bat ki diu {} nao). Cac bién
nay cé tac dung trong toan bé chwong trinh. Ta cé thé goi né trong ham
main, hay trong cic ham khac. Ngworc lai, nhitng bién con lai goi la cac bién
cuc bo. Nhitng bién cuc bd dwoc khai bao trong pham vi nao (dwgc xac dinh
nho diu {}) thi chi c6 tdc dung trong pham vi d6 ma thoi.

Vidu Giai thich
#include <iostream> - Bién global la bién toan cuc, n6

c6 tac dung trong toan bd

using namespace std; . y L
8 P chwong trinh. Ta c6 thé st dung

int global; no trong ham main, ham add...
int add(int a, int b) - Bién local, locall, local2 la cac
bién cuc bd. Bién local dwoc khai
{ bao trong ham add, né c6 pham
local result = a + b; vi tac dung trong pham vi cua

ham nay. Bién cuc b6 locall dwoc

return result; khai bdo trong ham main. N6

} cling chi c6 tac dung trong ham
_ _ main. Bién local2 dwoc khai béo
int main() trong pham vi tac dung cda cau
{ l1énh if, né chi cé tac dung trong
kho6i 1énh nay. Néu ta goi bién
int locall; nay ngoai khoi lénh cda if,
if(local1>0) chwong trinh dich s& bo 16i.
{
int local2;
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}

return O;

Ham Khong tra vé gia tri - Ham void.

Nhw ching ta da thay trong cac vi du trén, cic ham ma ching ta st
dung la cAc ham c6 gia tri trd vé. Péi véi cac loai ham nay, dé ham tra vé
mot gia tri nao do, ta st dung tir khoda return. Gia tri ham tra vé phai co kiéu
di liéu cung loai v&i kiéu dir liéu ma ta quy dinh khi khai bao ham.

Chuing ta cling bat gdp tinh hudng: nhiéu lic hAm ma ta xay dung khong tra
vé mot gia tri nao, hodc tra vé nhiéu hon mot gia tri. Khi d6, ching ta st
dung khai bdo ham void. D6i véi ham khong tra vé gia tri, ta c6 thé tham
khéo vi du sau. Con d6i véi ham tra vé nhiéu hon mot gia tri, ching ta sé
thdo luin ki hon trong phan tham bién.

Vidu Két qua
#include<iostream> Hello, world !
using namespace std;
void showMsg()

{

cout<<”Hello, world !”;

}

int main()

{
showMsg();

return O;
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Vi ham c6 ki€u dir liéu tra vé ludn trd vé mot gia tri cu thé, nén ching
ta c6 thé st dung truc ti€p loai ham nay trong cac biéu thirc tinh toan (vi du
a=b+sin(x)). Piéu nay la khong thé doi véi ham void.

Khi st dung cdc ham khéng c6 tham sé hinh thirc, néu ta goi ham theo
cach sau: tén_ham(); 1a cich goi ham ding. Néu goi ham theo céch:
tén_ham;, thi du chwong trinh dich khéng bao 16i, nhwng két qua nhiéu khi
khéng chinh x4c. Vi vdy, chiing ta nén goi ham theo cich diu tién.

Tham bién va tham tri

Cho dén thoi diém nay, caic ham ma ching ta da nghién ciu déu
truyén tham sé theo tham tri. Piéu nay c6 nghia la khi goi ham, cac gia tri
tlr cac doi soO truyén vao trong ham sé dwoc sao chép sang cac tham s6 nay,
cac tham s6 d6 chi dong vai tro la cac tham sé hinh thirc, ching khong lwu
lai gia tri cho cac d6i s6 truyén vao, ma cac gia tri dé da bi cac 1énh trong
ham lam thay déi.

Vidu Giai thich
#include <iostream> Néu tham s6 a trong ham setNum

dwoc st dung nhw trén (don thuan
la int a) thi n6 dwoc quy dinh la
void setNum(int a) truyén theo tham tri.

using namespace std;

{ Khi truyén theo tham tri, gia tri cda
bién xudt hién trong loi goi ham nay,

a=0; sé khong thay doi sau khi thoat ra
} khéi ham. Piéu nay cé nghia la gia tri
_ _ cia bién b trwéc khi goi ham la 1,
int main() sau khi goi ham, n6 van nhan gia tri
{ la 1.

intb=1;

setNum(b);

cout<<b;

return O;
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} \

Néu muon thay doi gia tri ciia bién khi truyén tham sé trong ham, ta
st dung khai bdo tham bién. V&i viéc quy dinh cac tham s truyén theo
tham bién, thi khi khai bdo ta chi b6 sung vao diu & & trudc tén tham sé do.
Bang cach nay, cac bién 13 déi s6 trong 11 goi ham sé bi 1am thay d6i gia tri
sau khi két thic loi goi ham.

Vidu Giai thich
#include <iostream> Néu tham s6 a trong ham setNum

dwoc st dung nhu trén (int &a) thi
ndé dwoc quy dinh la truyén theo
void setNum(int &a) tham bién.

using namespace std;

{ Khi truyén theo tham bién, gia tri
cla bién xuat hién trong loi goi ham
nay, sé thay doi sau khi thoat ra khoi
} ham. Piéu nay c6 nghia la gia tri cda
bién b trwéc khi goi ham 1a 1, sau khi

int main() goi ham, né van nhan gia trila 0.

{
intb=1;
setNum(b);
cout<<b;

return O;

Viéc st dung khai bdo ham theo tham bién c6 wu diém: ta biét rang,
mot ham chi c6 thé trd vé mot gia tri duy nhit. Néu trwong hop, ta mong
mudn ham tra vé nhiéu gia tri, ta cé thé sir dung ham void két hop véi viéc
truyén tham sé cho ham theo tham bién. Vi du sau diy sé cho ta thay ré
diéu nay.

Vi du Két qua
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#include <iostream> m= 2, n=1
using namespace std;

void swap(int &a, int &b)

{
intc=a;
a=b;
b=c;

}

int main()

{
intm=1;
intn=2;
swap(m, n);

Cout<<"m="<<m<<n, n="<<n;
return 0;

}

Gidi thich: trong khai bdo ham swap, tham s6 a va b dwgc quy dinh truyén
theo tham bién. Ham nay sé thwc hién viéc hodn doi gia tri ctia hai tham sé
hinh thic a va b. Trong ham main, hai bién m, n ¢6 gia tri twong ngla 1 va
2. Khi goi ham swap, thi hai bién nay sé bi hoan doi gia tri cho nhau. Do d¢,
két qua in ra la m=2, n=1 (vi tham s6 dwoc truyén theo tham bién). Nhw
viy, ham trong trwong hop nay c6 thé xem nhw trd vé hon mot gia tri mong
muén.

Lwu y: Cich truyén tham bién nhuw trén chi ap dung cho C++, trong C ta chi
c6 thé truyén tham bién nho con tré. Cach nay, van con hoat dong tét trén
C++.
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Vidu Két qua
#include <iostream> m=2,n=1

using namespace std;
void swap(int *a, int *b)
{

int *c;//hodc don thuan chila c

}

int main()
intm=1;
intn=2;
swap(&m, &n);
C()ut<<"m="<<m<<", n="<<n;

return O;

Gia tri mac dinh cia tham s6 hinh thirc

Khi khai bio cac tham s6 hinh thic bén trong ham. Néu cac tham sé
d6 dwoc gan gia tri mac dinh, thi khi goi ham, ching ta sé c6 mot vai cach
goi twong ng véi s6 lwgng khac nhau cda cac tham sé.

Chwong trinh Két qua
#include<iostream> 1
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using namespace std; 3
int add(int a, int b=0, int c=0) 6

{

return a+b+c;

}

int main()

{

cout<<add(1)<<end];
cout<<add(1,2)<<endl;
cout<<add(1,2,3)<<end];

return O;

}

Gidi thich: Ham add dwoc khai bio véi ba tham sé hinh thirc. Tham s6 thi
nhit la khong thé thiéu, vi n6 khong quy dinh gia tri mac dinh. V&i hai tham
s6 b, ¢ con lai, ta c6 thé dé khuyét. Trong treong hop dé khuyét, n6 sé nhan
gia tri mac dinh ma ta da gan cho né (cu thé & day la 0). Do d6, khi goi ham
add(1), no6 sé twong &ng véi loi goi ham add(1,0,0), tirc gia tri la tong cua
1+0+0 bang 1. Twong tw, khi goi ham add(1,2) thi sé twong Gng védi
add(1,2,0) va cho két qua la 3. Khi goi ham day dd ba tham s6 add(1,2,3) sé
cho két qua la 6.

Chong chat ham

Trong C++, hai ham khac nhau c6 thé c6 cung tén, nhuwng danh sach
tham so6 cua ching phai khac nhau. Ching dwoc biét dén véi tén goi la
chong chit ham. Khai niém chong chat ham khac hoan toan v&i khai niém
qué tai ham ma ching ta sé tim hiéu trong phan Iip trinh hwéng doi twong.

Vi du Két qua

#include<iostream> 3
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#include<string> abcd
using namespace std;
int add(int a, int b)
{
return a+b;
}
string add(string a, string b)
{
return a+b;
}
int main()
{
cout<<add(1,2)<<end];
cout<<add(“ab”,”cd”)<<end];
return 0;

}

Gidi thich: Hai ham ma ta xay dung c6 cung tén la add. Ham add dau tién c6
chirc nang cdng hai s6. Ham add thi hai cé chirc nang cong hai xau ki tu.
Kiéu dit liéu tra vé va tham sé hinh thirc cia chiing cting khac nhau.

Ham noi tuyén

Chi dinh inline truérc khai bAo mot ham sé gidp trinh bién dich nhan
biét ham nay dwoc khai bdo 1a ndi tuyén. Khéng c6 mot sy thay doi nao
dang ké gitra ham binh thwong véi ham nodi tuyén. Chi c6 mot diém khac
biét duy nhat d6 la: véi ham ndi tuyén, trinh bién dich sé kh&i tao mot than
ham va chén né vao vi tri dwoc goi tai moi thoi diém ma ham doé dwoc goi,
thay vi n6 chi chén I goi ham. Viéc lam nay sé cai thién dang ké téc do bién
dich chwong trinh.
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inline type tén_ham(danh_sach_tham_sd)

{ Than ham;
}

Trong hau hét cac trinh bién dich hién dai, viéc quy dinh ham 1a inline
la khong cin thiét. Néu mot ham cé thé st dung khai bao inline, thi chwong
trinh dich sé tw dong to6i wu ma ngudn dé co thé st dung n6. Nguwoc lai, néu
modt ham khong thé stv dung khai béo inline, thi chwong trinh dich sé b6 qua
khai bao nay. Chi dinh inline chi cé tac dung dinh hwdéng cho chwong trinh
dich.

Ham dé quy

Ham dé quy la nhitng ham goi lai chinh n6. N6 hiru dung trong cac
tac vu nhw sip xép (Quicksort) hodc tinh todn cac biéu thic truy hoi, giai
cac bai todn bang giai thuit cing tén ... Him dé quy twong (rng véi khai
niém quy nap trong todn hoc. Ta c6 thé sir dung dinh nghia giai thira theo
quy nap toan hoc nhw sau

nl_{l, n=0
T ln(n—-1), n>0

Va ching ta cé thé xay dung ham dé quy twong rng v&i phép tinh giai thira
nay nhw sau

Vidu Két qua
#include <iostream> 6
using namespace std;
long Fac(long a)
{
if(a>0)
return a*Fac(a-1);

else

return 1;
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int main()

{
long num = 3;
cout<<Fac(num);
return O;

}

Gidi thich: ham Fac sé tinh gia tri giai thira ca a theo cong thirc tinh & trén.
Néu a>0, thi ham sé trd vé gia tri la a*Fac(a-1), ham Fac(a-1) lai goi dén
chinh né, va qua trinh nay ct tiép tuc cho dén khi gia tri a = 0. Viéc sir dung
loi goi ham Fac(0) sé cho két qua twong rng la 1.

Lwu y: ham dé quy ciing nhw vong ldp, n6 c6 thé 1ap vo han, néu diéu kién
dirng kKhong dwoc dam bao.

Ta xét thém mét vi du st dung dé quy. Tinh téng:
Sp=1+2+--+n
V&i cong thirc nay, ta cé thé phan tich nhw sau

1424+ (m—1)
Sn-1

+n=S5,_1+n

n

T phan tich nay, ta dé dang thdy cong thirc dwdi dang truy hoi:

S _{ 1,néun=1
o Syoy tn,néun>1

Vi du Két qua

#include <iostream> 6
using namespace std;
long S(int n)
{

if(n==1)
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return 1;
else
return n+S(n-1);
}
int main()
{
int n=3;
cout<<S(n);
return O;
}
Bai tap 7.
1. Xay dwng ham giai phwong trinh
x2 +sin?(x) =Vx +1
2. Xay dwng ham tinh tdng clda n sé nguyén t6 dau tién, véi n 1a s6 nhap
vao tir ban phim.
3. Xay dwng ham kiém tra mét sé c6 phai la s6 chinh phwong hay khong.
S6 chinh phwong 12 s6 nguyén c6 thé biéu dién dwéi dang liiy thira
cia mot sO nguyén.
4. Xay dwng ham dé quy dé tinh tong ctia n s6 nguyén dwong tir 0 dén n.
5. Xay dung ham dé quy dé tinh xac dinh s6 hang thir n cia day sau day
{xn =4x,-1 — 3Xp2
Xg = X1 = 2
V&i, n nhap vao tir ban phim.
6. Cho mét day 5 s6 nguyén. Hay xay dwng cac ham sau:
a. Ham nhip vao 5 s6 nguyén do.
b. Ham sap x€p 5 s6 nguyén do theo thir tw ting dan.
c. Ham tinh tong cua 5 s6 nguyén do.
d. Xuit cac két qua: cac s6 nguyén sau khi sap x&p va tdng clia ching.
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CHU'O'NG 8. CAC KIEU DU LIEU CO CAU TRUC

Mang

Mot mang 1a mot day cac phan tir c6 cung loai dir liéu dwoc sap xép
lién tuc trong bo nhé may tinh. Ching c6 thé dwoc truy cap theo chi so cua
no.

biéu nay cé wu diém la chung ta c6 thé khai bao 5 bién gia tri kiéu
nguyén nho vao khai bdo mang, ma khong can phai khai bao riéng biét.

0 1 2 3 4

Mang <int>

Khai bdo mdng

Ki€u_dir_liéu tén_mang[s6_phan_twr];

| string humans[5]; //Khai bAo mdng humans cé 5 phan tir xau ki tw
int numbers[10]; //Khai bdo mang numbers cé 5 phan t s6 nguyén

Cac chi s6 cua mang dwoc danh thi tw tir vi tri 0. D& truy cip dén
phin t* mang, ching ta truy cip theo chi s6 nhw sau humans[0],
humans[1],... tweong &ng v&i cac phan tir thi nhit, thia hai... trong mang
humans.

Khd'i tao mdng

Viéc khai tao gia tri cho mang c6 thé st dung cap diu {}.

string humans[5] = {“Lan”, “Nam”, “Binh”, “Hoa”, “Hieu”};
Khi truy cidp vao mang theo chi s6, thi humans[0]="Lan”,
humans[1]="Nam”,...
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Mot cach thirc nira dé khéi tao gia tri cho mang, 1a ta st dung toan tir
gan cho tirng phan tr. D€ vét toan bd mang (d€ nhip dir liéu cho mang hoic
xudt dir liéu tir mang hoic lam viéc véi cac phan tlir cia mang), ta cé thé st
dung vong lap for.

int numbers[10];
for (inti=0; i<10; i++)
numbers[i]=i;

Mdng nhiéu chiéu

Mang nhiéu chiéu c6 thé dwgc xem nhw 1a mang clia mang. Mang hai
chiéu la mang cia mang mot chiéu, mang ba chiéu la mang cta mang hai
chiéu,...

//Khai bdo ma tran
int matrix[4][4];//Ma tran c6 16 phan tr (4 dong, 4 cot)

Chidng ta cé thé minh hoa khai bdo ma tran trwc quan nhw sau:

0 1 2 3 4
0
1 matrix[1][3]
2
3
4

Twong tw, ta c6 thé tao ra cac khai bao mang nhiéu chiéu khac. Viéc
truy cip vao mang dé xét duyét cic phan t ctia no, cé thé dwoc thwce hién
v&i sO ciu 1énh 1dp 16ng nhau chinh 1a s6 chiéu cia mang: mang hai chiéu -
hai vong lap 16ng nhau, mang ba chiéu - ba vong lap 16ng nhau,...

//In gia tri cia toan mang
for(int i=0; i<4; i++){
for(int j=0;j<4;j++)
cout<<matrix[i][j]<<” %
cout<<endl;
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Mdng gid nhiéu chiéu

Néu ta khai bdo mang nhw sau

//Khai bao ma tran

int matrix[4*4];//Ma tran c6 16 phan t
thi mang nay goi la mang gia nhiéu chiéu (gia hai chiéu). S6 phan t&r cua
mang gia hai chiéu nay bang s6 phan tir cia mang hai chiéu. Thuc chit cia
mang gid nhiéu chiéu la mang mot chiéu. Cac thao tac xr ly véi mang gia
nhiéu chiéu dwoc thwe thi nh mang mot chiéu.

Ta can lwu y rang, viéc chuyén doi chi s6 qua lai gitta mang nhiéu
chiéu va mang gia nhiéu chiéu la hoan toan c6 thé thwc hién dwoc. Vi du sau
dAy sé in ra gia tri cia cac phan tr theo dang ma tran bang cach st dung
khai bao mang hai chiéu va mang gia hai chiéu.

int matrix[4][4]; int matrix[4*4];
//Nhap mang //Nhap mang

for(inti=0; i<4; i++)
for(int j=0;j<4;j++)
matrix[i][j]=i+j;
//In gia tri mang
for(int i=0; i<4; i++){

for(inti=0; i<4; i++)
for(int j=0;j<4;j++)
matrix[i*4+j]=i+j;
//In gia tri mang
for(int i=0;i<4;i++){

for(int j=0;j<4;j++)
cout<<matrix[i] [j]<<
cout<<end]l;

for(int j=0; j<4;j++)
cout<<matrix[i*4+j]<<
cout<<end]l;

n «
.
)

n «
.
)

} }

Mdng la tham sé hinh thikc: khi str dung mang lam tham sé hinh thirc, cin
lwu ¥ cac diém sau day:

* Trong trwong hop mang mot chiéu, ta c6 thé khong can khai bao kich
thwéc cia mang (vi du type tén_ham(int args[])).

Trong treong hgp mang nhiéu chiéu, thi chi c6 sé phan t& trong chiéu
th nhit 1a c6 thé khong can khai bao, con cac chiéu con lai, nhit thiét
phai khai bao (vi du type tén_ham(int args[][10][10])).

Mang dwogc truyén theo tham bién.
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» Cach tot nhat khi str dung mang lam tham sé hinh thirc 1a hay str dung né
dwdi dang con tro. Chi tiét vé con trd sé dwoc trinh bay trong chwong
sau.

Bai tap 8.
1. Xay dung cac ham sau day

a. Nhap vao mot mang hai chiéu cac s6 nguyén.

b. Thuc hién cac phép cong, nhan hai mang nay.

c. Xac dinh phan ti¥ 1én nhat, nhé nhat trong moi dong.

d. Xay dwng m&i mot ma tran tir ma tran cii, trong dé cac phan t& cia
ma tran cii nay c6 gia tri chdn sé bang chinh né cong véi phan ti
16m nhit cua dong doé. Cac phan tir 1é sé bang chinh né trir cho
phan t& nhé nhat cia dong dé. Twong &ng véi chi s6 do, ta sé xay
dwng nén ma tran méi tir ma tran cii da cho.

Vi du:
1| 2
32

Phén ti 1én nhat cda dong 1: 2

Phan t& Ion nhat cta dong 2: 3

Phan tr nhé nhat cia dong 1: 1

Phén ttr nhé nhat cia dong 2: 2

Phan tir 1x1 13 1&, nén no6 bang 1-1=0, va diy chinh 1a phan t& 1x1
trong ma trin mai. Twong tw cho cac phan ti con lai. Ma tran méi
thu dworc la

0 4

115

2. Cho mang mot chiéu, viét chwong trinh hoan doéi vong cac gia tri caa
mang do (phan tir diu tré thanh phan t& cudi, ...). Vi du {1, 2, 3}, sau
khi hoan d6i, ta thu dwoc {2, 3, 1}

3. Cho ma tran, hiy st dung phwong phap khir Gauss dé dwa ma tran
nay vé dang tam giac trén.

Xau ki tw

Nhuw toi da gi¢i thiéu, thw vién chuin ctia C++ chira mét 16p string rat
manh mé, ma noé ¢ thé hitru dung trong viéc thuc thi cac tac vu x ly xau.
Tuy nhién, b&i vi xau 1a mot mang cac ki tw, do do6, ching ta c6 thé xir 1y xau
nhw xtt ly trén mang.
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Vi dy, ta c6 mot khai bao xau nhw sau

char strings [20];

Xau strings nay chira 20 ki tu.

dwoc ki hiéu la \ 0.

Viéc khéi tao gia tri cho mot xau hoan toan twong tw nhw khéi tao gia
tri cho mang. Tuy nhién, ching ta c6 thém mot cach khéi tao thuan loi hon
nhuw sau

strings = “Chao ban”;

Khi phin bé vao trong bd nhé, xu nay sé dwgc biéu dién nhw mang.
Tuy nhién, phan tr cudi cling trong mang ki tw nay la phan t& két thic xau,

Clh

a0

b

a

n

01

2|3

4

5

6

71819

10

11

12

13

14

15

16

17

18

19

Tran

Viéc khai bdo xau theo kiéu mang ky tu hay theo ki€u string la hoan
toan twong dwong nhau. Vi vy, ching ta c6 thé tuy y lwa chon cach xtr ly
ching. Ngoai ra, mang ciling c6 thé dwoc khai bdo nhw con tré. Vi vay, véi
xau Ki tw, ching ta cé ba cach khai bao: str dung mang ki tw, stt dung con tré
va khai bao xau string. Chi tiét vé con trd, chiing ta sé hoc trong chwong sau.
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CHUONG9. CONTRO

Khi mét bién dwoc lwu vao trong cac 6 nhé, thong thwong ta khong
quan tdm dén cach bé tri theo vi tri vat Iy cia n6, ching ta don thuan chi
truy cip dén cac bién theo dinh danh ctia né. B6 nhé cia may tinh dwoc td
chirc theo cac 6 nhé, mdi mot 6 nhé 1a kich thwdc nhé nhit ma may tinh c6
thé quan 1y - con goi 1a bytes. Moi 6 nhé dwoc danh d4u theo mot cach lién
tuc. Cac 6 nh¢ trong cung mot khoi 6 nhé dwoc ddnh diu theo ciing mot chi
s6 nhw khdi 6 nhé trwedre dé cong 1. Theo cach thikc t6 chirc nay, moi 6 nhé
c6 mot dia chi dinh danh duy nhét va tit ca cac 6 nhé thudc vao mot mau
lién tié€p. Vi du, néu ching ta tim ki€m 6 nh& 1776, ching ta biét rang no sé
12 6 nhé nam ngay vi tri gitta 6 nhé 1775 va 1777, hay chinh xac hon 13 6
nhé& sau 776 6 nhé so véi 6 nhé 1000 (hay trwdc 6 nhé 2776 1a 1000 6
nhé&).

Toan tir tham chiéu &

Khi m6 td mot bién, hé diéu hanh sé cung cip mot so lwong 6 nhé can
thiét dé lwu trir gid tri cda bién. Ching ta khong quyét dinh mot cach truc
ti€p vi tri chinh x4c d€ lwu trit bién bén trong mang cac 6 nhé d6. May man
thay, tdc vu nay hoan toan tw dong trong su6t qua trinh Runtime cda hé
diéu hanh. Tuy nhién, trong mét vai trweong hop, ching ta c6 thé quan tim
dén dia chi ma cac bién dwogc lwu triv dé diéu khién chung.

bia chi ma cac bién lwu bén trong bd nhé dwoc goi la sy tham chiéu
dén bién dé. Sw tham chiéu dén bién c6 thé nhan dwoc bang cach bd sung
diu & trwéc dinh danh cta bién - n6 dwoc goi la dia chi cda bién do.

Vi du:

inta=10;
int *adr = &a;

Khi khéi gan bién *adr cho dia chi cta bién a, thi tir thoi diém nay,
viéc truy cip tén bién a véi tham chiéu & hoan toan khéng lién quan dén gia
tri ciia né, nhwng ta van nhan dwoc gia tri cia bién a nho vao bién *adr.
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Gia st bién andy dwoc lwu vao trong bo nhé tai 6 nhé 1776. Ching ta
c6 thé minh hoa doan chwong trinh sau bang lwoc do bén dwdi

int andy = 25;
int fred = andy;
int* ted = &andy;

andy

25

1775 1776 1777

fred & -ted

Hinh 17 - Tham chiéu trong con tré

DAau tién gia tri 25 sé dwoc gan cho bién andy, bién fred dwoc khéi tao
tlr bién andy (sao chép gia tri). Bién ted sé tham chiéu dén dia chi cia bién
andy, ma khéng sao chép gia tri ctia bién nay vao 6 nhé cta no.

Toan tir tham chiéu ngworc *

Mot bién tham chiéu dén bién khac goi la con tro. Con tré sé tro dén
bién tham chiéu. Bang viéc st dung con tro, chiing ta c6 thé truy cip truc
ti€p dén gia tri cta bién dwoc tham chiéu dén. D€ thwc thi dwoc diéu nay,
ching ta dit truwedc dinh danh cta bién tré diu *, khi d6, n6 déng vai tro la
toan tr tham chiéu ngwgc va n6 c6 thé goi la “gia tri tré boi”.

B&i vy, ching ta cé thé viét nhw sau

beth = *ted;

Chidng ta c6 thé goi: beth twong &ng véi gia tri tro bdi ted. PE minh
hoa diéu nay, ching ta c6 thé tham khao lwoc dé sau:
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ted

1776

1775 1776 1777

l bo gh()’

25
beth

Hinh 18 - Tham chiéu ngwoc trong con tré

Lugc d6 nay twong rng véi doan chwong trinh sau

beth = ted;//beth twong &ng véi ted

beth = *ted;//beth twong rng véi gia tri tré boi ted
Can phan biét chinh xac gitra bién ted tré dén gia tri 1776, trong khi

*ted tré dén gia tri lwu tai 6 1776, tirc 1a 25. Nhw vy, ching ta can phai

phan biét mot cach chinh xac hai toan ti: todn t tham chiéu & va toan ti

tham chiéu nguoc*.

Toan tir tham chiéu &: doc la dia chi caa.
Toan tir tham chiéu ngwoc *: doc la gia tri tré boi.

Nhw vdy, mot bién cé thé tham chiéu nh¢ todn ti & va cé thé tham chiéu
nguoc béi toan tir *.

Gia st ching ta cé

int andy = 25;
int *ted = &andy;
Khi dé, cac bi€u thirc sau diy sé cho gia tri ding (gia s dia chi cua bién
andy duoc lwu tai 6 nhé 1776)

andy == 25;
&andy ==ted;//=1776
*ted == 25;
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Ta c6 thé phat biéu tong quat biéu thirc *ted = &andy nhw sau: con tré *ted
tro vao dia chi cia andy, twong (rng v&i dia chi nay cta 6 nhé, ta c6 thé nhan
dwoc gia tri twong &ng la gia tri lwu tai 6 nhé nay.

Khai bao bién con tré

Ta c6 thé 14y gia tri ma con tro6 tré dén mot cach truwec ti€p, n6 can thiét
khi ching ta mu6n khai bao kiéu dir liéu twong rng véi nd. Cu phap khai
bao con tré nhu sau:

type *tén_con_tro;

Vidu

int *pint;

char *pchar;
float *pfloat;
Trong vi du trén, chiing ta khai bao ba con tré c6 ki€u dir liéu khac

nhau, nhwng vé ban chit, ching - pint, pchar, pfloat la nhitng con tré va
ching c6 cung s6 6 nhé trong khong gian b nhé (trén hé théng windows
32bit, ching chiém 4byte - ta cé thé sir dung ham sizeof dé kiém tra kich
thwéc thyce trén hé théng may tinh dang s dung). Tuy nhién, di liéu ma
cac con tré tré dén lai c6 kich thwéc khac nhau twong &ng véi int, char va
float ma ching ta da tim hiéu (twong rng trén hé windows 32 bit Ian lwot la
4,1, 4).

Vidy  Kégua

#include<iostream>
using namespace std;
int main()

{

0 A

int *pint;

long long *pll;
cout<<sizeof(pint)<<end];
cout<<sizeof(pll)<<end];
cout<<sizeof(*pint)<<end];
cout<<sizeof(*pll)<<end];
return O;

}

Gidi thich: trong vi du nay, bién pint va pll dung dé lwu dia chi cia con tro,
ching lu6n c6 kich thwéc mac dinh 1a 4 bytes. Cac bién *pint va *pll 1a cac
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bién tro vao cac kiéu dir liéu int va long long twong rng. Bién int c6 kich
thwdc 4 bytes va bién long long c6 kich thwéc 8 bytes.

Lwu y, trong khai bdo nay, didu * khong phai la toan t& tham chiéu
nguwoc, né don thuin I1a con tré. Ching c6é cung ki hiéu, nhwng 1a hai th&
hoan toan khac nhau.

#include<iostream> 10
using namespace std; 20
int main()
{
int fval, sval;
int *p;
p = &fval;
*p=10;
p = &sval;
*p=20;
cout<<fval<<endl,;
cout<<sval<<endl;
return 0;

}
Gidi thich: Bang cich st dung bién con tré *p, chiing ta da 1am thay dai gia
tri cia bién fval va sval. Bién tr6 nay trong lan dau tién, n6 tro dén dia chi
cta bién fval, tir 6 nhé cta dia chi nay, n6é 4nh xa dén gia tri ma ta khéi gan
la 10. Do d06, gia tri ctia bién fval cling 4nh xa twong &ng dén 10. Twong tw
cho bién sval.

D& minh hoa con tr6 cé thé tao ra sw sai khac gia tri trong cing mét
chwong trinh, chiing ta tham khao vi du sau

#include<iostream> 10
using namespace std; 20
int main()
{

int fval=5, sval=15;

int *p1, *p2;

pl = &fval;

p2 = &sval;

*pl =10;
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*p2 = *p1;
pl=p2;

*pl = 20;
cout<<fval<<endl;
cout<<sval<<endl;
return 0;

}

Gidi thich: Cic bién *p1 va *p2 tr6é dén dia chi cta fval va sval. Nhuw véy,
*p1=10, sé tao cho vung dia chi ma né tré dén, anh xa dén gia tri 10 (c6
nghia la tai thoi diém nay fval = 10, sval = 15). Dong 1énh *p2=*p1 sé lam
cho bién tré *p2 tré dén gia tri ma *p1 tré dén (tirc *p2 = 10). Va tai thoi
di€m nay, bién sval c6 gia tri twong rng 1a 10 (do anh xa theo vung dia chi
ma *p2 tré dén). Dong 1énh p1=p2 sé gan dia chi ma p2 tré dén (dia chi cua
bién sval) cho dia chi ma p1 tr6é dén (dia chi cia bién fval), nhw viy, tai thoi
diém nay sval=fval=10. Dong 1énh *p1=20 sé tao cho vung dia chi ma *p1
tro dén (ciing la dia chi cua bién *p2 va fval) anh xa dén gia tri 20, nghia la
fval = 20. Vi viy, khi két thiac chwong trinh, fval = 10, sval = 20. C4 hai bién
*p1 va *p2 déu tré dén dia chi cta bién fval.

Mot con tro dwoc khai bao div liéu ctia né 1a mot loai di liéu nao do.
Do d6, néu c6 mot bién khéng phai la con tro c6 cung kiéu dir liéu, ching ta
c6 thé sir dung khai bao thu gon

int *p1, *p2, num;

Con tro, mang va xau ki tw

Nhuw t6i da n6i & trén, mang cé thé dwoc khai bao theo ki€u truyén
théng hodc theo ciu tric con trd. Vi duy, téi c6 mot mang s6 nguyén, ching
c6 20 phan tir

int numbers[20]; //Khai bao truyén thong
int *p = new int[20]; //Khai bao con tro
Hodc ta cé khai bdo mot bién xau ki tw theo mot trong 3 cach sau

char xau[20]; //Khai bao truyén théng
char *xau; //Khai bao con tré
string xau;//Khai bao xau

Khéi tao gid tri cho con tré khi né dong vai tro la mdng

Thir nhit: ta str dung phép gan dé sao chép toan b6 mang 1én con tré
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p = numbers;//p la con tro, numbers la mang

Thir hai: khéi tao truc tiép cho tirng phan ti

int *p;
for (int i=0; i<20; i++){
*(p+i)=numbers[i];

}

Chwong trinh nhp - xuit dir liéu bang viéc st dung con tro.

#include<iostream> Nhap do dai: 4
using namespace std; 6
void Input(int *p, int length) 8
{ 9
for (int i=0; i<length; i++){ 0
Cil’l>>*(p+i); =======
} 6890

}

void Output(int *p, int length)

{
for (int i=0; i<length; i++){

» «
.

cout<<*(p+i)<<”

}
}

int main()

{
int *a;
int lengtha;
cout<<”Nhap do dai:
cin>>lengtha;
Input(a, lengtha);

Output(a, lengtha);
return O;

}

Gidi thich: bién con tré luén dwoc truyén theo ki€u tham bién, do d6, chiing
ta khong cin bo sung diu & vao bén trwdc tén bién. Him Input dung dé
nhip mang sé nguyén c6 do dai length, ham Output dung dé xuit dir liéu twr
mang nguyén dé. Khi truy xuit tir bién con tro, ngoai cach xuit nhw trén, ta
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con c6 thé viét p[i] twong rng nhw mang - p[i] va *(p+i) déu la phin t& thi
i. Nghia 1a ta hoan toan c6 thé viét

cin>>p[i]; cout<<pli];
cin>>*(p+i); cout<<*(p+i);

intc = p[i]+q[j]; intc="*(p+i)+*(q+j);
Viéc st dung con tr6 dé thay cho x4u ciing hoan toan twong tw. Nhwng hay
lwu y, phan t cudi cung cda né la phan tir \ 0.

Cac phép toan so hoc trén con tro

Cac phép toan sd hoc trén con tré twong doi khac véi phép toan so
hoc trén s6 nguyén. Ching ta cling tham khao cic phép toan twong ng véi
no.
Phép cong va phép trw

Gia str, ching ta cé ba con tro khai bao nhw sau

char *pchar;
short *pshort;
int *pint;

va cac bién tré nay lan lwot tré vao cac 6 nhé 1000, 2000 va 3000. Khi ta
viét

pchar++;
pshort++;
pint++;

noé sé lan lwot nhay sang dia chi ctia 6 nhé tiép theo (6 nhé dich sang phai
mot don vi, tirc 1a twong &ng véi 1001, 2002 va 3004). Piéu nay cling rat

don gian. Kiéu dir liéu char chiém mét byte, nén 6 ti€p theo sé la dia chi cta
0 hién tai +1. Kiéu dit liéu short chiém 2 byte, nén dia chi 6 tiép theo +2.
Kiéu dir liéu long chiém 4 byte, nén dia chi cia 6 ti€p theo 1a +4.

Chwong trinh Két qua

int *p; B A7 fd5880

for(int i20: i<d- 1 BAx7ffd5884

Or(lnt 120; l<4; 1++){ 2 Ex?fde EEE
(p+i)=i 3 Bx?ffd500c
cout<<*(p+i)<<" "<<(p+i)<<end];
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}

Ta c6 thé thiy gia tri va ving dia chi cia bién tré nguyén nhuw trong két qua
trén. Dé nhan thdy rang dia chi ting theo 4 byte (0x7ffd5000 tiép theo
0x7ffd5004,...)

Dbé hiéu ro hon, ta c6 thé quan sat lwoc d6 sau day

1000 1001

- I

pchar pchar++

2000 2001 2002 2003

_ ==

pshort pshort++

3000 3001 3002 3003 3004 3005 3006 3007

plong plong++
Hinh 19 - Tang/Gidm dia chi cta con tré

Két qua nay twong dwong véi pchar+1, pshort+1 va plong+1.
Hoan toan twong tw véi toan ti ++p, p-- va --p.

Todn tir tham chiéu nqwoc va todn tw tdng-gidm

Ca hai toan tr ting va gidm c6 do wu tién cao hon toan ti tham chiéu
nguoc. Néu ta dat

*p++;
Do toan t ++ c6 d6 wu tién cao hon toan tk *, nén biéu thirc nay twong rng
v&i *(p++). Vi vy, biéu thirc nay c6 nghia la 1y gia tri anh xa b&i 6 nhé tiép
theo.

Ta can chu y rang, biéu thirc nay hoan toan khac véi

(p)++;
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Trong biéu thirc nay, diu () c6 do wu tién cao nhat, nén biéu thirc *p sé thuc
hién trwéec, do d6, gia tri ctia biéu thirc nay 1a gia tri &nh xa bdi 6 nhé hién
tai cong thém 1.

Biéu thirc

*p+ = *q++;
Bé&i vi toan tir ++ c6 do wu tién cao hon toan tir *, ca hai bién p va q déu
tang, nhung béi vi ching déu la toan t&r hdu td, nén toan ti * sé dwoc thuc
hién truéc, sau d6 maéi tang dia chi cia bién twong ng. Nhw viy, bi€u thirc

trén twong ng voi

*p = *q;
++p; //hay p=p+1;
++q; //hayq=q+1
Trong trwong hop nay, ching ta nén st dung diu () dé c6 mot cach nhin
nhan ré rang hon.

Con tro tro vao con tro

C++ cho phép st dung con tré da tang, nghia la con tré tré vao con
tro. D€ khai bao con tré loai nay, chiing ta chi cin b6 sung thém vao bién tré
mot toan tir *.

char a;
char *b;
char **c;
a="'z;
b = &a;
c = &b;
D& minh hoa diéu nay, ching ta c6 thé tao mot dia chi ngau nhién
trong bd nhé cho mdi bién, vi du 1a 7230, 8092 va 10502.

a b C
VAR ® 7230« ® 8092
7230 8092 10502

Gia tri ctia moi bién dwoc viét trong moi 6. Dudi moi 6 1a dia chi
twong &ng ctia 6 d6 trong bd nhé. Pia chi ctia bién a la 7230, gia tri cda 6
nhé twong ng la ‘z’. Bién *b tré vao dia chi cia bién a va gia tri twong rng
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cta bién b 4nh xa dén gia tri ctia 6 nh& bién a - tic gia tri la ‘z’. Bién c tro
vao dia chi cia b, n6 sé anh xa gian ti€p dén gia tri cia a - tirc gia tri ‘z’.

Sw twong irng giira con tré tré vao con tré khdc va mdng hai chiéu

Viéc khai bao bién **c nhu trén, c6 thé xem nhw 1a mang hai chiéu.
Chung ta lai xét bai toan ma tran.

#include <iostream> 012
using namespace std; 123
int main() 234
{

//Khai bdao ma tran
int **matrix;
//Kh&i tao ma tran
matrix = new int*[3];//dong
for(int i=0; i<3; i++)//phan t&
matrix[i] = new int[3];
//Nhap ma tran
for (int i=0; i<3; i++)
for (int j=0; j<3; j++)
{
*(*(matrix+i)+j)=i+j;
}
//Xuit ma tran
for (int i=0; i<3; i++){
for (int j=0; j<3; j++)
cout<<*(*(matrix+i)+j)<<”
cout<<endl;
}
//X6a ma tran
delete[] matrix;
return 0;

}

Tl nay tré di, khi x& Iy bai toan trén mang, ta hoan toan c6 thé st dung con

tro dé xi ly. Ching hoan toan twong dwong nhau. Chi ¢ duy nhit méot sw
khac biét trong khai bao: néu khai bao theo ki€u truyén thong, ta can chi ra
kich thuwéc ngay khi khai bdo, con khai bao theo kiéu con tro, ta cé thé chi
dinh kich thwéc sau nho vao todn tir new. Ching ta sé tim hiéu chi tiét vé
toan tlr new trong chwong tié€p theo.
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Con troé void

Con tré void la loai con tré dic biét. Trong C++, void dung dé quy dinh
sw khong ton tai cia mot kiéu dit liéu (hay kiéu dit liéu roéng). Vi vay, con
tro void la con tré tré vao gia tri cé ki€u dir liéu void (cling vi 1€ d6, ma né
khong xac dinh d6 dai va thudc tinh tham chiéu nguworc).

Con tro6 void cho phép tré sang mét kiéu dir liéu bat ki. Nhwng khi
chuyén doi, ching c6 mét gidi han rat 1on: dir liéu tré bédi chiing khong thé
truec ti€p tham chiéu ngwoc, va vi nguyén nhin nay, ching ta cin ép kiéu dia
chi cda con tré void sang mét con tré khac ma n6 c6 mot kiéu di liéu cu thé
trwére khi tham chiéu ngwoc tré lai.

‘Chwongtrich ~ Kétqus
#include<iostream> y, 1603
using namespace std;
void increase(void* data, int psize)
{
if(psize==sizeof(char))
{
char* pchar;
pchar=(char*)data;
++(*pchar);
telse if(psize==sizeof(int))
{
int* pint;
pint = (int*)data;
++(*pint);
}
}
int main()
{
chara=%};
intb=1602;
increase(&a, sizeof(a));
increase(&b, sizeof(b));
cout<<a<<”, “<<b<<end];
return 0;

}

Gidi thich: ham increase c6 hai tham s6: tham s6 data 1a mot con tro void,
tham sé psize 1a kich thwdc ctia con tré data. CAu 1énh if sé kiém tra diéu
kién xem bién tré data thudc kiéu dir liéu nao - néu psize==sizeof(char) thi
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né la con tro ki€u char, twong tw néu psize==sizeof(int) thi n6 1a con tré
kiéu int. Vi & day, ta chwa xac dinh dwoc né 1a con tré ki€u gi, nén ta sé st
dung tham sé 1a con tr6 void. Néu la con tré char, ta sé str dung bién tro
pchar dé khai tao gia tri cho né bang cach ép kiéu tir con tré void. Hoan
toan twong tw cho bién tré pint. Muc dich cia ham increase la tim gia tri
ti€p theo cta tham s6 data. Trong ham main, ta st dung hai bién char va int.
Gia tri tiép theo cua ki tw ‘X’ la ki tw ‘y’, cia s6 1602 1a 1603.

Con tré null
M6t con tré null 1a con tré dung dé khéi gan cho mot bién tré cé kiéu
dir liéu bat ki. Trong C++, n6 dwoc quy dinh 1a 0.

int *p;
p=0;
char *c;
c=0;

Ta khong nén nham 14n gitra con tré null va con tré void. Mot con trd
null 1a mét gia tri cu thé ma moi con tré déu co6 thé tré dén, va nd cé thé tro
dén “moi vi tri”. Trong khi dé, con tré void la con tré dac biét, n6 c6 thé tro
dén “vai vi tri”.

Con tré ham

C++ cho phép thuc thi tinh toan vé&i con tré tro vao ham. Khi thuc thi
diéu nay, n6é sé xem ham nhw 1a mét tham s6 tré vao mét ham khac, nhwng
ching khong ton tai tham chiéu ngwoc. D€ khai bdo mot con tré ham, chiing
ta cin khai bdo n6 nhw khai bdo prototype cho mét ham, nhwng tén ctua
ham sé dwoc bao trong diu () dong thoi bo sung * phia trwdc tén cia no.

#include<iostream> 12
using namespace std; 8
int addition(int a, int b)

{
}

int substraction(int a, int b)

{

return a+b;

return a-b;
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}
int operation (int x, int y, int (*functocall) (int, int))
{
int g;
g=(*functocall)(x,y);
return (g);
}
int main()
{
int m, n;
int (*minus)(int, int) = substraction;
m = operation(7, 5, addition);
cout<<ms<<endl;
n = operation(20, m, minus);
cout<<n;
return 0O;

}

Gidi thich: Hai ham addition va substraction thwc hién cac chirc nang cong
va trtr hai s6 nguyén. Ham operation sé goi ham twong rng v&i con tréo ham
dwoc chi dinh. Trong ham main, con tré6 ham minus sé twong &ng véi ham
substraction. Khi goi ham operation, tuy theo con tré ham quy dinh & tham
s6 thit ba, n6 sé tro dén ham twong &ng dwgc chi dinh: operation(7, 5,
addition) - tré6 dén ham addition, tirc cdng hai s6 7 va 5. Twong tu,
operation(20, m, minus) s€ twong &ng v&i operation(20, m, substraction)
va cho két qua 1a phép trir 20 cho m.

Bai tap 9.
1. Hay xay duwng ba ham cdng hai s6 nguyén addi, cong hai s6 thwc addf va
cong hai xau adds bang cach st dung con tré ham. Ham tong quat sé dwoc
dat tén la add.
2. S dung con tré ham dé xdy dwng ham gidi phwong trinh bic nhit va
phwong trinh bac 2.
3. Stt dung con tré ham dé tinh cac tich phan sau bang phwong phap hinh
thang hoac hinh chit nhat (phai, trai hoac trung vi).

1

j sin(x) dx
0

1
J cos(x) dx
0
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CHUONG 10. BO NHO PONG

Muc dich tao ra bién con tro la khong chi xt ly cac tac vu tinh toan,
ma con c6 thé quan ly bé nhé may tinh. D€ thuc hién diéu nay, ching ta can
khai b4o s6 6 nhé cung cip cho mdi bién con tro, khi khdng con can dung
dén chdng nira, ching ta cé thé gidi phong cac 6 nhé nay di. D€ thuc hién
dwgc nhitng tac vu nay, trong C++ cung cap cho ta hai toan tir 1a new va
delete.

Toan tir new va new(]

bé yéu cau bé nhé dong, ching ta st dung toan ti new, theo sau né la
ki€u dit liéu. Néu n6 la mang ctia nhiéu phan ti, thi s6 phan tr sé dwoc an
dinh bén trong dau [] ngay sau kiéu dit liéu. Khi d6, n6 sé tra vé con tro tro
vao khoi 6 nhé dau tién.

int*num = new int;//Khai bdo bién tré int 4 byte

int*nums = new int[10];//Khai bdo bién tré nums vé&i 4*¥10 bytes
T6i xin nhic lai 1an nira, mot kiéu dir liéu twong &ng véi mot s6 lwong

cac 6 nh¢ dwoc quy dinh san. Nhu trong truweomg hop nay, trén hé diéu hanh

windows 32bit, bién num sé chiém 4 bytes b6 nh& bang 2% gia tri. Con

bién nums thi chiém 40 byte bd nh¢, twong ng véi 2498 gia tri. Néu st
dung ham sizeof dé ki€m tra kich thwéc cua bién *nums trong treong hop
nay, ta sé nhin dwoc 4. S& di nhw vay 1a vi, sau khi khéi tao 10 phan ti kiéu
int, con tré sé dat vao phan ti dau tién, cho nén, khi s dung sizeof trong
trweong hop nay la sizeof cia phan tir dau tién (tirc ki€u int). Do dé, két qua
thu dwoc la 4 bytes.

Khi Khéi tao cho bién tré tré vao bién tré khac (tam goi la bién tré
nhiéu tang). Ta can khédi tao cho bién tré chung. Twong tng véi moi bién
tro chung, sé c6 mot mang cac bién tré khac twong rng. Do do, ta cin khoi
tao cho day bién tré nay, nho vao vong lap for. Twong tw nhw vay, ching ta
c6 thé khéi tao cho bién tré da ting (c6 thé l1a hai, ba, bon...).

int***num;

int length = 10;

//kh&i tao bién tré chung
num = new int**[length];
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//Khéi tao bién tré ting 1
for (int i=0; i<length; i++)
num|i]=new int*[length];
//kh&1i tao bién tré ting 2
for (int i=0; i<length; i++)
for(int j=0; j<length; j++)
num|i][j]=new int[length];

Dé truy cip dén tirng 6 nhd, ta c6 thé truy cap theo num[i][j][k] hoic
*(*(*(num+i)+j)+k). Nhw vay, ta c6 thé thiy rang, thwc chit con tré ciing 1a
mot mang. Chi c6 mot diém khac biét co ban la mang c6 kich thwdc co dinh
ngay khi khai bao, con con tré cé kich thwéc dwoc chi dinh khi ta cin st
dung bédi toan tir new.

B0 nh& dong dwoc yéu cau bédi chwong trinh, va hé diéu hanh sé cung
cip cho no tir bd nhé heap. Tuy nhién, bd nhé may tinh cling htru han, va né6
c6 thé bi can kiét. Chinh vi 1€ d6, chiing ta can dén mot ki thuit dé kiém tra
tinh trang nay cua b nhé. C++ (va thdm chi C) cung cap cho ta hai phwong
thirc chuin dé kiém tra: virgt qua ngoai 1é (throw bad_alloc) va khong vuwot
qua ngoai lé (nothrow bad_alloc).

Bang viéc st dung mot ngoai 1é 1a bad_alloc, hé thong sé bd qua khi
qua trinh cung &ng 6 nhé bi thit bai (theo mac dinh). Ngoai 1€ 1a mot tinh
nang manh mé cia C++, chdng ta sé tim hiéu chi tiét & nhitng chwong sau.
Néu gidp mét ngoai 1€, ching ta cin cho biét c6 bd qua dé ti€ép tuc chay
chwong trinh hay khong. Toan t& new cung cip theo phwong thirc méc dinh
la vrot qua (throw bad_alloc).

bobby = new int[5];
//Néu that bai, ngoai 1€ sé bi vwrot qua - throw bad_alloc
Néu khong vrot qua ngoai 1€, ma c6 gang tiép tuc chay chwong trinh, thi

bobby = new (nothrow) int[5];

//Khong vuot qua ngoai 1€, chwong trinh ¢6 gang tiép tuc
Néu str dung vwot qua ngoai 1é throw bad_alloc, trong trwéng hop

cung rng 6 nhé bi thit bai, con tro sé trd vé con tré null, va chwong trinh

van tiép tuc. Chung ta chi cin kiém tra bién tré bobby. Néu né 1a null thi qua

trinh cung cap bé nhé dong thit bai va ngwoec lai thi thanh cong. Pay 1a cach

lam thu céng, ching ta c6 thé sir dung ciu tric try... catch dé xtr ly tinh
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hudng nay. Chi tiét, chiing ta sé thao luan ki hon trong phan sau. Lwu y rang,
hai ngoai 1& nay nam trong thw vién <new>.

Toan tir delete va delete[]

Néu khi bién tré khéng can dung dén nira, ching ta c6 thé x6a bd cac
0 nh& ctia né dé giai phéng bé nhé déng. Qua trinh nay dwoc thuce thi bdi
toan ti delete.

delete num;
delete[] nums;

Cach viét th nhit dung dé gidi phdng con tré don tang. Cach thi hai
dung cho con tro da tang (hai ting tré 1én).

Toan tw delete chi cé tac dung véi con tro dwgce khéi tao béi toan tir
new hodc con tro null.

#include <iostream> Allocation is ok
#include <new> Allocation is ok
using namespace std; Allocation is ok
int main() Allocation is ok
{ Allocation fail

double *ptr[ 5];

for (inti=0;i<5;i++)

{

ptr[i] = new (nothrow) double[ 50000000 |;
if (ptr[i]!=0)
cout << "Allocation is ok";
else
cout<<”Allocation fail”;
}
delete[] ptr;
return O;

}

Trong ANSI-C, ham malloc, calloc, realloc va free dwoc dung thay cho
new va delete va hién nhién ching ciing hoat déng trén C++. Ching ta
khéng thdo luin chi tiét vé ham nay, vi theo xu hwéng cia lap trinh C++
hién dai, ngwdi ta st dung hai toan tir new va delete ma ta thao luan & trén.
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CHU'ONG 11. KIEU DU LIEU STRUCT VA CON
TRO STRUCT

Kiéu dir liéu mang ma ching ta da thao ludn & trén chi gidp ching ta
lru mét tap dir liéu cung loai. Néu ching ta khéng don thuin lwu trit cing
loai dit liéu, ma c6 thé la nhiéu kiéu dir liéu khac nhau, thi mang khéng thé
gidi quyét dwoc van dé. Trong C++ (va ca C) cung cip cho chung ta mot kiéu
di liéu gitp ta giai quyét van dé nay, dé la struct.

Struct

M6t dir liéu struct 1a mot nhom cac phan tir cé thé cé ki€u dir liéu
khac nhau dwoc dat cing mot tén. Cac phan ti dir liéu nay dwoc goi la cac
thanh vién cuda struct. Cu truc khai bao struct trong C++ nhu sau

struct tén_struct{
type thanh_vién_1;
type thanh_vién_2;

} [tén_doi_twong_struct];

Trong do:

struct la mo6t twr khoéa.

tén_struct la tén ki€u dir liéu struct ma ta dinh nghia.
thanh_vién_1, ... 1a cAc phan t&r thanh vién cua struct.
tén_doi_twong_struct: 1a tén bién thudc kiéu tén_struct.

Hai cach khai bao sau day la twong dwong.

struct product{ struct product{
int weight; int weight;
float price; float price;
} }apple, banana, melon;
product apple;
product banana, melon;

Gidi thich: trong hai vi du trén product la kiéu dir liéu struct ma ta tao ra.
N6 gébm c6 hai thanh vién 1a weight va price. Twong &ng v&i ki€u dir liéu
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nay, ta c6 cac bién apple, banana, melon. D€ khai bdo né, ta cé thé st dung
mot trong hai cach theo nhw hai vi du nay. Can lwu y rang, cac bién apple,
banana, melon 13 cac bién thudc kiéu dir liéu product.

Dé truy cip dén cac thanh vién cta bién struct, ta str dung toan tir cham (.).

apple.weight = 200;
apple.price = 2;
banana.weight = 150;
banana.price = 1;

Chidng ta c6 thé hiéu apple.weight 1a khéi lwong cia tio, apple.price la
gia tién clia tdo... C6 thé xem moi thanh vién ciia mot bién struct nhw 1a mot
bién doc l4p ma ta 6 thé truy cip bang cach
tén_bién.phan_tir_thanh_vién. Ta hoan toan c6 thé thwc hién cac phép
toan twong trng v&i moi dir liéu thanh vién nay (nghia 1a cac phép toan dé
twong rng v&i cac phép toan trén ki€u dir liéu cua cac phan t& thanh vién
d6: néu phan ti thanh vién 1a kiéu nguyén thi ta c6 thé thwc hién cac phép
toan sO nguyén vé&i thanh vién nay, néu phan t thanh vién la kiéu xau thi
c6 thé thuec thi cidc phép todn véi xiu cho bién thanh vién nay,...).

Vi du, t6i mua 400gam tdo, va 300g chudi. Gid ctia moi 100g tao 1a 1$, va
100g chudi la 0.7$. Can tinh toan s6 tién ma t6i can tra.

apple.weight = 400;

apple.price = (float)apple.weight*1/100;

banana.weight = 300;

banana.price = banana.weight*0.7 /100;

float money = apple.price+banana.price;

Nhuw trong vi du trén, t6i c6 thé thwc hién cac phép toan s6 hoc véi cac phan
ti thanh vién la ki€u s6 nhw cac bién s6 binh thwong.

Struct 1a mot kiéu dir liéu do ngwdi dung dinh nghia (nho vao tir khoa
struct - tir khéa struct viét thwong). Ta ciing ¢ thé khai bAo mot mang cac
phéan tr thudc kiéu struct. Vi du sau didy minh hoa cho viéc mua ban khi di
siéu thi.
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Bai toan: Trong siéu thi, gid tdo va chudi dwoc dn dinh trén tirng sdn phdm
tuy thudc chdt lwong ctia sdn phdm, khéng phu thudc vao khéi lwong ctia né.

a. Tinh khoi lwong hang héa (kg) ma ngwoi tiéu dung mua.
b. Néu khdch hang mua hang tri gid trén 103, thi ngwoi tiéu ding sé dwoc
khuyén mdi. Hdy kiém tra xem ngwoi tiéu dung cé dwoc khuyén mdi

hay khong.

Biét rang s6 lwong tdo va chudi do ngwdi tiéu diing lwa chon.

#include<iostream>
using namespace std;
#define MAX 10
struct product{
int weight;
float price;
tapples[MAX], bananas[MAX];
/*
Khai bao ham
*/
void buyProducts(product pd, string
name, int &weight, float &price)
{
inti=0;
cout<<”Buy “<<name<<end];
while (true){
cout<<"weight and price: <<end];
cin>>pd[i].weight;
cin>>pd[i].price;
weight += pd[i].weight;
price += pd[i].price;

(y/n) ?";
char yn;
cin>>yn;
if((yn=="n")||(yn=="N")) break;
else i++;
}
}

int main()

{

cout<<”Continue to buy “<<name<<”

Buy apples
weight and price
100
2
Continue to buy apples (y/n) ?y
weight and price
200
3
Continue to buy apples (y/n) ?n
Buy bananas
weight and price
150
1
Continue to buy bananas (y/n)
y
weight and price
250
3
Continue to buy bananas (y/n)
n
Total weight: 0.7
No Promotion
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int weight = 0;
float price = 0;
buyProducts(apples, “apples”, weight,
price);
buyProducts(bananas, “bananas”,
weight, price);
cout<<"Total weight:
“<<(float)weight/1000<<end];
if(price>10)
cout<<”Promotion”;
else
cout<<”No Promotion”;
return 0;

}
Gidi thich:

Mang apples va bananas thudéc kiéu di liéu product. Ham
buyProducts dung dé tinh toan khdi lwgng va tong gid hang héa moi loai
mua dwgc. Néu tham s products trong ham la apples, thi né sé tinh twong
trng véi khéi lwong téng cong va téng don gia cua apples. Twong tw cho
bananas. Ta st dung vong ldp while vi ta khéng biét chinh xac s6é lwong
hang h6a ma ngwdi dung lwa chon. Tuy nhién, con s tong khong thé vuwot
hang s6 MAX ma ta da dinh nghia. Bién weight va price dwgc truyén theo
tham bién, do do, trwéc phép cdong don (toan ti cong dong nhat +=), ta
khong can khai tao gia tri 0 cho ching, ta c6 thé khéi tao cho ching ngay
dau ham main. Néu kh&i tao ddu ham buyProducts, thi ta chi cé thé tinh
dwoc khoi lwong va gia cta tirng loai mot ma thoi (khi d6, néu mudn tinh
toan cho ca hai san pham, ta b6 sung thém bién dé lwu lai cac gia tri nay).
Sau khi goi ham nay hai lan, twong &ng v&i apples va bananas, thi bién
weight Iwu lai téng khoi lwong cua ca hai sdn pham, bién price lwu lai gia
cda ca hai san pham. Khéi lwong dwoc quy doéi sang kg, nén ta sé chia cho
1000. Néu quy dinh don vi la kg, thi diéu nay la khong can thiét.

Trong phan thwc thi chwong trinh, ngwoi tiéu dung da mua hai qua
tao va hai qua chuoi. Qua tio thir nhit cé khoi lwong 100g va gia 2$, qua tao
th hai - 200g va 3$. Qua chudi thir nhit cé khoi lwong 150g va gia 1%, qua
chu6i th hai - 250g va 3$.
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Con tro struct

Twong &ng véi mang struct, ta cling cé con tro troé vao struct. Vé&i con
tro tro vao struct, ta c6 thé tao ra mot mang struct dong.

Khai bao con tro struct: cé hai cach khai bao

struct product{ struct product{
int weight; int weight;
float price; float price;
}*apples; b
product* apples;
Tham chiéu: hoan toan twong tw nhw con tré tré vao kiéu dir liéu nguyén
thuy.
struct product{
int weight;
float price;
}apples1;

products* apples2;
apples2 = &apples1;
Truy cap gia tri cia phan tir thanh vién: c6 hai cach truy cap

apples2->weight *(apples2.weight)

apples2->price *(apples2.price)

Ta can lwu y sw khac nhau gitta apples2->weight va *apples2.weight.
Trwong hop dau né sé twong dwong véi *(apples2.weight) va theo d6 wu
tién cda toan t, dau () sé thwc hién trudc tién, nghia la thanh vién weight
cta apples2. Tiép dé 1a phép toan *. Diéu nay c6 thé hiéu 1a con tré apples2
tro vao dia chi cda bién thanh vién weight ctia apples 2. Trwong hop th
hai, 1a gia tri tr6é béi bién thanh vién weight cla apples2 (toan tir . c6 d6 wu
tién cao hon toan ti *).

apples2->weight

struct product{ struct product{
int weight; int *weight;
float price; float price;

}Y*apples2; }apples2;

*apples2.weight
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Struct l16ng nhau
Struct c6 thé dwoc khai bao 16ng nhau. Chiing ta c6 thé khai bao 16ng bén
trong, hodc khai bao tuan tw

struct family{ struct children{
string father; string son;
string mother; string daughter;
struct children{ b
string son; struct family{
string daughter; string father;
Hirst, second; string mother;
tmyfamily; children first, second;
tmyfamily;

Khi do, viéc truy cap cling twong tw nhw trén

myfamily.first.son

Néu la con tro, ta ciing c6 cach truy cap twong tu.

struct family{ myfamily->first->son
string father; myfamily->second.son
string mother;
struct children{
string son;
string daughter;
}*first, second;
}*myfamily;

Kich thwérc bo nhé cua struct

Kich thwéc cla struct theo ly thuyét n6 sé 1a kich thwéc tong cong cia
cac dir liéu thanh vién. Tuy nhién, theo cach thirc t6 chirc b6 nhé, cac dir
liéu thanh vién ctia mot struct sé dwoc sip xép lién ké nhau. Viéc t6 chirc bd
nhé cua hé théng may tinh 32bit sé theo xu hwéng la nhém 4 bytes. Diéu
nay c6 nghia 1a, néu di liéu thanh vién th& nhit da 14p vao mot s6 byte bo
nh&, va néu con thira, thi hé diéu hanh sé xem xét dé dwa dir liéu thanh vién
ti€p theo vao. Néu dir liéu thanh vién tiép theo chiém mot s6 lwong cac byte
bd nhé con thira, thi né sé dwoc 14p vao phin bé nhé con thira d6. Nhwng
néu vuot qua, thi hé théng sé dwgc dinh hwéng b6 sung thém mot nhém 4
byte b0 nhé méi dé chira dir liéu thanh vién tiép theo (néu can nhiéu hon
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thi cung cip ti€p nhém 4 byte nita). Con ddi vdi s6 byte con thira, n6 van

duoc dé trong.

struct number{

struct number{

DPAu tién, dir liéu thanh vién char sé
lip day nhom 4byte, char chiém
1byte nén con thtra 3 byte. Dit liéu
thanh vién ti€p theo 1a int. Vi int
chiém 4byte, nhwng chi thira c6 3
byte, n6 khong du cho cho int. Do do,
hé thong sé tw dong cung cip thém 3
byte dé l4p day phan con thira. Tiép
theo, sé cung cip nhém 4 byte cho
int. Khong c6 byte thira trong trweong
hop nay. Kiéu dir liéu thanh vién
char con lai chiém 1byte, nhung hé
thong cung cap cho né 4 byte, con
thira 3 byte. SO byte thira nay sé
dwoc l4p diy. Nhw vay, s6 byte trong
trueong hop nay la
(1+3)+4+(1+3)=12 byte.

char a; char a;

int b; charc;

char c; int b;

}mynum; }mynum;

cout<<sizeof(mynum); cout<<sizeof(mynum);

//12 //8

Gidi thich:

Trong vidu 1: Trong vi du 2:

char - 1byte Cling twong tw vi du 1. Dit liéu thanh
int - 4byte vién char thir nhit chiém 1 byte, hé

théng cung cap 4 byte, nhw vay thira
3 byte. Kiéu dit liéu thanh vién tiép
theo ciing ki€u char, chiém 1byte, né
c6 thé l1ap vao sb byte con thira. Tai
thoi diém nay, con thira 2 byte. Tiép
theo, ta xét dén dir liéu thanh vién
int. Dit liéu nay chiém 4 byte, nhung
chi con thira 2 byte, do d6 hé thong
sé lap day 2 byte nay va cung cap
thém 4 byte méi cho int. Nhw vay, s6
byte trong truwong hop nay Ila
(1+1+2)+4=8 byte.

Nhu vay, tuy vao kiéu dit liéu thanh vién, ta cin chon mot cach sip x&p hop

ly d& c6 mot két qua tdi wu vé bd nh¢. Hay quan sat lwoc do sip xép bo nhé
hwéng toi wu nhw bén dwéi (treong hop 2).

char | char

int

Trang | 116 \/ii




Chwong 12. Cac kiéu dir liéu khac

CHUONG 12. CACKIEU DU LIEU KHAC

Kiéu dir liéu tw dinh nghia
Ta c6 thé dinh nghia mot kiéu dir liéu méi théng qua mot kiéu dir liéu
da ton tai

typedef Kiéu_dir_liéu_ton_tai tén_Kiéu_dir_liéu_méi;

Sau khi khai bao kiéu dit liéu méi, ta cé thé sit dung né nhw kiéu dir liéu
thong thwong

typedef char C;
typedef char* pchar;
typedef char string50[50];

C mychar;
pchar p;
string50 str;

Kiéu dir liéu union thwong
V&i tir khéa union, ta cé thé khai bio mot kiéu dir liéu mai tir cac ki€u
dir liéu da ton tai.

union Tén_Ki€u_union{
kiéu_dir_liéu_thanh_vién_1 tén_thanh_vién_1;
kiéu_dir_liéu_thanh_vién_2 tén_thanh_vién_2;

}bién_Kkiéu_dir_liéu_union;
Khi khai bao ki€u union, cic dir liéu thanh vién sé dwoc khai bio trén cung
mot khong gian bd nhé vat ly. Kich thwéc clda né la kich thwdc cta kiéu div
liéu thanh vién 16n nhat.

vide
union myType{
char C;
double Db;
} newType;
//8 byte, vi double = 8byte, char = 1byte.
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//St dung
bién_ki€u_dir_liéu_union.tén_thanh_vién...

Kiéu dir liéu union 4n danh
Hoan toan twong tw v&i kiéu div liéu union thwong, nhwng ta khéng
can chi dinh tén bién union méi tao ra

union Tén_Kiéu_union{
kiéu_dir_liéu_thanh_vién_1 tén_thanh_vién_1;
kiéu_dir_liéu_thanh_vién_2 tén_thanh_vién_2;

};...

Khi khai bdo bién thudc kiéu union 4n danh, ta c6 thé khai bdo nhw sau

Vi du

union Tén_kiéu_union tén_bién;

tén_bién.tén_thanh_vién

Kiéu dir liéu enum
Kiéu dir liéu enum dwoc tao méi c6 thé chira nhiéu dir liéu khdc nhau
ma Khong c6 sw gi¢i han vé gia tri.

enum Tén_Kiéu_enum{
gia_tri_1;
gia_tri_2;

}Tén_thé_hién_enum;
Chung ta c6 thé tham khao thém cac vi du sau day

enum colors{black=0, blue, green, cyan, red} mycolor;
enum colors{black=0, blue, green, cyan, red};
colors mycolor;

Enum la mot loai dir liéu chira cac bién dwoc danh chi s6. Do dé, cac gia tri
hang cta no ludn 1a s6 nguyén (dé 1am chi s6).
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#include<iostream>

using namespace std;
enum colors{red, green, blue};

int main()
{
for(int i=0; i<3; i++)
if (colors(i)==green) cout<<"green"<<endl;
return 0O;

}
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CHUONG 13. LAP TRINH HUONG DOI
TUONG

Lich st hinh thanh
Trwdc Khi Ki thuat 14p trinh hwdng déi twong ra doi, con ngwdi da trai qua
cac thoi ki 14p trinh tuyén tinh, 14p trinh hwéng thi tuc.

1. Lap trinh tuyén tinh

Mdy tinh dAu tién dwoc 1ap trinh biang ma nhi phan, st dung cic céng
tac co khi d€ nap chwong trinh. Cing v&i sy xuat hién cda cac thiét bi leu
trit Ié6n va bd nhé may tinh c6 dung lwgng 1dn, nén cac ngon ngit 1ap trinh
c4p cao bat dau xuit hién. Cic ngdn ngit 1ap trinh nay dwoc thiét ké 1am
cho cong viéc 1ap trinh tré nén don gian hon. Cac chwong trinh ban dau
cht yéu lién quan dén tinh toan, ching twong ddi ngan. Chung chu yéu
chay theo cac dong 1énh mét cach tudn tw, dong triedc chay tredc, dong sau
chay sau.

Nhwoc diém:

o Neéu ta can str dung mot doan 1énh nao d6 nhiéu lan, thi ta phai sao chép
né nhiéu lan.

o Khong c6 kha nang kiém soat pham vi nhin thay cda bién.

o Chwong trinh dai dong, kho hiéu, khé nang cap.

2. Lap trinh hwéng thu tuc

V&i nhirng nhwoc diém trén, doi héi c6 mot ngdén ngir 1ap trinh méi thay
thé. b6 chinh 1a nguyén nhan ra doi cia ngdén ngit 1ap trinh hwéng thu tuc.
Vé ban chit, chwong trinh dwoc chia nhoé thanh cac modul (don vi chwong
trinh). Md4i don vi chwong trinh chita cdc ham hay thd tuc (nén goi la
hwéng tha tuc). Tuy tach roi thanh cdc modul riéng biét, nhwng ngén ngir
lap trinh hwdéng thi tuc van dam bao thong tin thong sudt gitra cdc modul
nho vao co ché hoat ddng ciia ham, co ché truyén theo tham bién va tham
tri. V&i 1ap trinh hwéng thu tuc, mot chwong trinh 1én c6 thé dwoc chia nho
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thanh cadc modul, € modi 1ap trinh vién c6 thé ddm nhan. Tiéu biéu trong s6
nay la C, Pascal.

Nhworc diém:

o Cac ham va tha tuc thwong gan két véi nhau, néu mudn nang cip
chwong trinh, thwong phai chinh stra tit cd cic ham va thu tuc lién
quan.

o Khong phu hop véi xu thé hién dai vi khéng mo ta dwoc thwce thé trong
cudc song thuec.

3. Lap trinh hwong do6i twong

a. Giéi thiéu

Vé&i xu thé hién dai, ngdn ngir 14p trinh hwéng déi twong da ra doi. Co
s& cua lap trinh hwéng doi twong la d6i twong. P6i twong 1a sw thé hién cia
mot thuwce thé trong thé gidi thwe. Mot thuc thé trong thé gidi thue thuwong
cO: cac dac trung va cic hanh dong. Vi du: con ngudi trong thé gidi thuwe ¢
cac dic trung nhuw - tén goi, tudi, mau téc, mau mat, mau da... va cac hanh
dong nhw - an, noi, chay, nhay... Cach thirc 1ap trinh nay mé ta mot cach
chinh xac cac sy vat, con ngudi trong thé gidi thu.

Bay gio, ta sé xét mot vai vi du dé cho thiy sw can thiét cta lip trinh
hwéng doi twong,

Vi du 1. Ching ta mu6n xay dung mot chwong trinh quan ly sinh vién.
Khi d6, ta can lwu trir cac thong tin lién quan dén déi twong sinh vién nay:
ho tén sinh vién, ma s6 sinh vién, ngay thang nam sinh, qué quan, diém cac
mon, diém tong két,.... va rat nhiéu thong tin khac lién quan. Sau khi két
thic nam hoc, sinh vién sé nhan dwoc danh gia két qua hoc tip cia minh.
Chidng ta can c¢6 phwong thirc ti€p nhan két qua dé sinh vién dé c6 thé phan
trng lai véi nhirng gi ma minh nhan dwoc, ho phai thwe hién cac hanh dong
hoc tap, tham gia vao cac hoat dong cua trwong, cua khoa... d6 la nhirng
hanh dong ma moi sinh vién cin thuc hién.

Vi du 2. Ching ta sé diém qua mot s tinh nang trong chwong trinh soan
thdo van ban Word cta Microsoft. Ching ta sé thao ludn vé cac déi twong
Drawing trong Word. Méi ddi twong déu co cac thudc tinh: mau vién, dang
dwong vién, kich thwéc vién, mau sac vién, mau nén, c¢é van ban hay khong
trong d6i twong drawing...Khi ching ta bién d6i hinh dang cla mdi doi
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twong: kéo gidn, lam léch xiéng, quay vong... ching ta can dwa ra mot
thong diép dé cac doi twong hinh thé nay thay doi theo. CAc hanh dong nay
thudc quyén s& hiru ctia d6i twong.

Trong hai vi du minh hoa trén, ching ta thiy rang hwéng ti€p cin theo
lap trinh hwéng doi twong la rat gan gii véi cudc song thwe. Ching ta
khong quan tidm dén nhitng khia canh khong can thiét ctia do6i twong,
ching ta chi tip trung vao cac dac trung va cac hanh dong ctia doéi twong.
KEé tir thoi diém nay tré di, ching ta sé goi cac dac trung cua doi twong la
cac thudc tinh thanh vién ctia doi twong d6 (hodc dir liéu thanh vién, bién
thanh vién ctia doi twong) va cac hanh dong cia déi twong la cac phwong
thirc thanh vién (hay ham thanh vién) cta déi twong. Cac cach goi dir liéu
thanh vién, thudc tinh thanh vién, bién thanh vién hay thudc tinh (twong
trng phwong thirc thanh vién, ham thanh vién, phwong thirc) 1a khong co
sw phan biét. Téi chi dwa ra nhiéu cach goi khiac nhau dé chdng ta cé thé
quen khi tham khao cac gido trinh khac nhau. B&i 1€, nhiéu gido trinh chon
lwa cac cach goi khac nhau. Cac cach goi nay cling tuy thudc vao ngdn ngir
lap trinh (trong C++ théng thwong nguwdi ta sit dung khai niém dir liéu
thanh vién - member data hodc bién thanh vién - member variable va ham
thanh vién - member function, trong khi do, cac ngébn ngtr nhu Java, Delphi
hay C# lai st dung khai niém phwong thitc - method va thudc tinh -
property). Khai niém thanh vién s& 4p dung cho ca dir liéu thanh vién lan
ham thanh vién.

Phwong cham cua lap trinh hwéng thu tuc theo gido sw Niklaus Wirth
Chwong trinh = Cdu truc dir liéu + Gidi thudt
Con phwong chim ctia lap trinh hwéng do6i twong la
Chworng trinh = Déi twong + Div liéu

Tiéu biéu trong s6 nay la C++, Java, C#, Delphi, Python...

b. Phwrong phap phan tich va thiét ké hwéng doi twong

Truwdc khi bat dau viét mot chwong trinh theo huwdng déi twong, thi ta can
phan tich va thiét ké cac doi twong. Tlr so d6 ciu tric nhin dwoc, ching ta
c6 thé xay dung nén chwong trinh. Chi tiét vé cach thirc phén tich va thiét
ké déi twong, ching ta sé dwoc tim hiéu ki hon trong hoc phan phéan tich
thiét ké hé thong thong tin. Trong ndi dung cla giao trinh nay, ching ta chi
thao ludn mot phan nhd, dé€ giup cac ban c6 thé xay duwng nén mot ciu tric
chwong trinh theo hwéng doi twong. So d6 ciu tric trong 1ap trinh hwdng
déi twong dwoc st dung pho bién la so d6 mo td trén ngdn ngir UML
(Unified Modeling Languages). UML la ngén ngit chuyén dung d€ mo hinh
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héa cac doi twong. N6 khong chi dwoc ap dung trong 14p trinh, ma con dwoc
st dung rong rai trong cac linh vuwc khac cia cudc song. Trong UML cb
nhiéu dang so dé6 dwoc hoach dinh. Nhwng trong pham tru cda lip trinh
hwéng déi twong, so d6 16p 1a sw mo ta gan gii nhat. Do do, tbi sé trinh bay
cach xay dung mot chwong trinh dwgc mo ta bang so do 1op.

Mot sd ki hiéu can lwu y trong UML. Truwdc khi tim hiéu cach mé hinh héa
mot bai toan trong UML, chdng ta can tim hiéu mot s6 ki hiéu dwoc st dung
trong UML. Cac ki hiéu nay c6 thé khac nhau trong nhiéu chwong trinh mé
phong. Nhitng ki hiéu ma t6i st dung & day la ki hiéu dung trén Visual

Studio 2010.
S Lep
XeDapTheThao S
Clazz
= XeDap l
S gisban Thudc tinh hoac phwong thirc private

Thuoc tinh hoac phwong thirc protected

# cachgiachang

¥ XeDapTheThao Thuoc tinh hoac phwong thitc public

Bi€u dién tinh ké& thira. Miii tén ludn
hwéng vé 16p co sé. Chiéu con lai luon
chi vao 16p con.

¥ ConMNguoi

1

public

»

- |
| MhanVien
Cla=z
=+ ConMguoi

= Fields Thudc tinh

= Methods Phuwong thirc

Phan tich va thiét ké moé hinh. Viéc phan tich va thiét ké m6t moé hinh la
céng viéc doi hoi cac nha thiét ké phai c6 mét tw duy tot. P6i véi mot bai
toan phéan tich va thiét ké, khong phai chi c6 duy nhat m6t mo hinh két qua,
ma c6 thé c6 mot vai, thdm chi la nhiéu mé hinh khac nhau. Tuy nhién, cong
viéc chon lwa mét mé hinh t6i wu la diéu cin thiét. Trong ndi dung gido
trinh nay, toi chi gidi thiéu so qua vé cach hoach dinh mot mé hinh. Chiing
ta sé khong di sdu nghién ctru vin dé nay. Trong hoc phan phan tich va thiét
ké hé thong théng tin sé trinh bay chi tiét va cu thé hon.

Cac bwdrc phan tich va thiét ké. Dé phan tich va thiét k€ mdét md hinh
hwéng do6i twong, can thwe hién cac giai doan sau day:
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- Bwdrc 1. Mo ta bai toan. Mot bai toan sé dwoc miéu ta dwdi dang ngdn ngiy
tw nhién. N6 chu yéu dwa vao yéu cau ctia khac hang va su tro gitp khach
hang.

- Bwérc 2. Dac ta cic yéu cau. Sau khi phan tich cic nhin té tham gia vao
trong mo hinh, ta cin tién hanh xem xét cic tac nhin tic déng vao tirng
nhén t6. Mdi quan hé giita cic nhan té...

- Bwérc 3. Trich chon d6i twong. Sau khi tong hop cic tac nhin va nhan to
trong mé hinh. Ching ta can tién hanh lwa chon ching. Viéc loai bo cac
nhin td va tic nhin khong can thiét 1a rat quan trong. N6 sé gitip cho mo
hinh tip trung vao cac nhin t6 quan trong va can thiét, tranh phan tich va
thiét ké tran lan.

- Bwérc 3. M6 hinh héa cac 1ép d6i twong. Sau khi chon lwa cac doi twong
can thiét. Ching ta phan tich tirng d6i twong. Khi phan tich déi twong, ta can
lwu y tAp trung vao nhirng thit c6t 16i cia moi ddi twong, tranh dwa vao
nhitng phwong thirc va thudc tinh khong can thiét, khéng quan trong ctia
déi twong - d6 chinh la tinh triru twong héa cta dir liéu. Khi phan tich,
chiing ta ciing can lwu y dén cac tinh chit chung cua tirng d6i twong. Néu
cac do6i twong c6 nhiéu tinh chit chung, ching ta nén xay dwng mot doi
twong mai, chita cac tinh chit chung d6, moi d6i twong con lai sé thira ké tir
doéi twong nay, dé nhan dwoc cac tinh chat chung.

- Bwdrc 4. Thiét ké tirng doi twong. Ching ta cin dam bdo rang, moi doi
twong phai c6 cac phwong thirc va thudc tinh riéng 1an cac phwong thirc va
thudc tinh chia sé. CAc phwong thic riéng chi cé ban than déi twong méi co
quyén thay déi. Cac phwong thirc chia sé c6 thé dworc truy cip béi d6i twong
khac theo cac mirc khac nhau.

- Bwére 5. Xay dwng va kiém thir mo hinh. Bit tay vao xay dwng mo hinh. O
day, chung ta st dung ngon ngir UML dé mé ta. Sau khi xay dung xong mo
hinh, can tién hanh kiém th& mé hinh. Kiém thtr cAc mé hinh trong cac tinh
hu6ng thuc té 1a can thiét d€ ddm bao rang mo hinh nhan dwoc 1a phu hop,
trwdre khi bat tay vao viét chwong trinh.

Trén diy, chi la nhitng bwéc dé nghi dé ching ta c6 mot cai nhin tong quat
khi phén tich va thiét ké. C6 thé c6 nhiéu cach dé phin tich va thiét ké mot
mo hinh. Nhwng hay luén dam bao rang, mé hinh thu dwgc khong nhirng
dat hiéu qua cao, ma con ddm bao rang né phai dé dang bao tri va nang cap.
Mbi khi c6 mdt 16i xuat hién, ching ta cling can biét khoanh ving dé thu
nhoé pham vi phat hién 16i.

Chiing ta sé lay mot vi du nhd. Phan tich huwdng ddi twong md hinh quan
ly ctra hang ban xe dap. Trong m6 hinh nay, ta cdn quan ly cAc nhom doi
twong sau: doi twong xe dap, doi twong chi nhanh ban hang, déi twong
khach hang va doi twong nhin vién ban hang.

- Doi twgng xe dap: ching ta cin quan ly ma s6 xe (ma s6 gom hai phéan:
phan id chi nhanh ban hang + ma s6 vach), loai xe, mau sic, gia ban, nwdc
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san xudt (cac thudc tinh chung). P6i twong xe dap dia hinh: sé banh ring,
cach 1én rang (bang tay/tu dong), chéng sooc. Pdi twong xe dap du lich: xe
don/do6i, tw dong (ho tro tw chay bang dién hay khong), chiéu sang
(c6/khéng). Xe dua thé thao: diéu chinh d6 cao (c6/kho6ng), cac ché do dap
(dap thw gidn, dap tang toc, dap cham...).

- Boi twong khach hang va nhan vién ban hang: ho va tén, s6 CMND. Déi
twong khach hang: cach thirc thanh todn (tién mit/chuyén khoan), cach
thitc giao hang (nhan tai chd/ dwa dén tin nha). Ddi twong nhan vién ban
hang: id chi nhadnh ban hang, ngay thang nam sinh, qué quan, dia chi, mi s6
thué, lwong...

- B6i twong chi nhdnh ban hang: id chi nhdnh ban hang, dia chi.

Néu yéu cau quan ly nhiéu hon cac théng tin cda tirng doi twong, khi do ta
can bo sung thém cac thudc tinh twong rng nay.

Dai vdi cac phwong thire thuc thi hanh dong, twong tng v&i moi thudc tinh,
ta c6 hai phwong thirc dé€ chi dinh va ti€p nhén. Vi dy, d6i twong nhan vién,
c6 ho va tén. Twong (rng v&i thudc tinh nay, ta c6 phwong thirc chi dinh dé
dat tén cho nhan vién (dat tén la thiét 1ap tén goi trong phan mém quan ly)
va ti€ép nhan tén khi c6 yéu cau.

boi twong khach hang c6 phwong thirc quyét dinh (quyét dinh thwc hién
giao dich). Péi twgng nhin vién ban hang c6 phwong thirc ti€p nhan (nhin
giao dich). Péi twong dia diém ban hang c6 phwong thirc nhan hang (néu
hang con day thi khong ti€p nhan thém).

Theo nhw phan tich & trén, doi twong xe dap la d6i twong chung. Cac d6i
twong xe dap thé thao, xe dap du lich, xe dap dia hinh ké thtra tir 16p xe dap.
boi twong con ngwoi dé quan ly thong tin chung. Va cac d6i twong nhan
vién va khach hang thira ké tir 1&p con ngwoi. Cubi cung la déi twong chi
nhanh ban hang. Theo nhw cach phén tich nay, ta c6 so @6 16p nhu sau:

i3
[ XeDap @) | ConNguoi 2
Class -‘ ~\ Class
ChiNhanh E3
= Class
= Fields = Fields
4% giaban 1=/ Methods & cmnd
@ loaixe @ ~ChiNhanh #? hovaten
& maso @ ChiNhanh < Methods
_— 4% mausac \ J .
- - v -
XeDapTheThao 2 I J— CDHNQU_O' public
Class ¥ ConMNguoi P —
+ XeDap = Methods . e ::(;:(hHang kS
W ~XeDap -+ ConNguci
=1 guoi
Fields W XeDap public public
/ - - P - - —_
d chedodap ‘ | XeDapDiaHinh (2] | [ NhanVien 3 Fields
#¢ dieuchinhdocao public T Class 4 cachgiachang
= Methods R E— -+ XeDap ~+ ConMguoi 4% cachthanhtoan
| XeDapDuLich £ e
¥ ~XeDapTheThao s o o = Methods
% KeDapTheThac _cszap ~ (L35 i % ~KhachHang
p. - = el
- #* cachlenrang #* hslueng % KhachHang
public = Fields #¥ chocsooc #* idchinhanh \ 4
. @? sobanhrang #* ngaythangnam...
&% chieusang
= Methods 4% quequan
#¥ tudong o -
& xedon L] '-XeDapPlaHmh Methods ]
5 Methods % XeDapDiaHinh ¥ ~NhanVien
- o ¥ MhanVien
4% ~XeDapDulich L
¥ XeDapDulich

Hinh 20 - Minh hoa so d6 16p
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Trong so dd nay, cdc phwong thirc va thudc tinh ciia moi 1¢p ddi twong nhw
da phan tich & trén. P& tranh rwdm ra, cdc phwong thirc chi biéu dién so
lwoc.

Lép va doi twong

L&ép 1a sw biéu dién cia ddi twong trong 1ap trinh va ngwoc lai doi
twong la sw thé hién cua 1¢p. Mot d6i twong gbm cé: thudc tinh va phwong
thirc. Ching ta cé thé xem mot 1ép nhw 1a mot kiéu dix liéu, con déi twong la
bién. L&p dwoc khai bdo nho tir khéa class

class tén_lop{
cac_thudc_tinh
cac_phwong_thirc

} [tén_doi_twong];

tén_ldp: 1a tén cua lop.
tén_doi_twong: 1a tén cia déi twong.
Khai bao 16p twong doi giong khai bao struct.

Cac thudc tinh dwoc khai bao nhw khai bao bién. Cac phwong thirc dwoc
khai bao nhw khai bdo ham. Ching c6 thé dwgc chi dinh bang mot trong ba
twr khoa: private, protected va public.

o private: cac thanh vién (bién thanh vién hodc ham thanh vién) cta cung
mot 16p hoac tir moét ham ban ctia né c6 thé truy cap.

o protected: cac thanh vién ciia cuing mét 1ép hodc tir mot ham ban ctia n6
hodc tir mot 16p dan xuit ctia n6 hodc ban clia mot lép dan xuit cia nd
déu c6 thé truy cap. Mirc truy cip 1én nhat trong treong hop nay la ban
cua lop dan xuit. Ching ta sé thao luin thém trong nhirng phan sau.

o public: cic thanh vién c6 thé truy cip 1an nhau tir moi 1op.

Theo mic dinh, néu khong chi dinh tir khéa, thi private dwoc an dinh.

class Humans{
string name;
int age;

public:
void setName(string);
void setAge(string);
string getName(void);
int getAge(void);
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}man;
Humans la tén 1ép, chira cac thudc tinh la name va age, ching khong dworc

chi dinh tir khoa, nén private sé dwoc st dung. Cac phwong thirc setName,
setAge, getName va getAge dwoc chi dinh l1a public. Trong treong hop nay,
man la mot déi twong thé hién cia 1é6p Humans.

Sau khi khai bdo 16, ta cin b6 sung phin thin 16p - twong &ng v&i cac ham
thanh vién. Hoic ta cé thé bd sung truc tiép vao trong 1ép - twong tw khai
bdo ham truc ti€p, hoac s dung khai bdo prototype. Ddi véi khai bao
prototype, dé xac dinh mot phwong thirc 1a cia mot 1ép nao do, ta st dung
toan tr pham vi :: theo sau tén 16p.

#include<iostream> The man: Jack, age 21
using namespace std;
class Humans{
string name;
int age;
public:
void setName(string);
void setAge(int);
string getName(void);
int getAge(void);
7
void Humans::setName(string s){
name = s;
}
void Humans::setAge (int a){
age = a;
}
string Humans::getName(void){
return name,
}
int Humans::getAge(void){
return age;
}

int main(){
Humans man;
man.setName(“Jack”);
man.setAge(21);
cout<<”"The man: “<<man.getName()<<”, age
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“<<man.getAge();
return O;

}

Gidi thich: Ham setName sé gan bién s cho thanh vién name, twong tu cho
ham setAge sé gan bién a cho thanh vién age. Ham getName tra vé dit liéu
nhan dwogc tr thanh vién name va ham getAge - nhan dwoc dir liéu tw
thanh vién age. Hai phuwong thirc setName va setAge goi la phwong thirc
setter. Phwong thirc getName va getAge goi la phwong thirc getter. Cac
phwong thirc setter dung dé nhép dir liéu cho cac thudc tinh thanh vién, cac
phwong thirc getter dung dé nhin gia tri tir cac thudc tinh thanh vién da
dwoc nhip bai setter (hodc phwong thirc khi tao). Ching ta cin lwu y rang,
ham main khong thudc 1ép Humans, do d6, né khéng thé truy xuat dén cac
thudc tinh thanh vién trong trweong hop nay, vi chung dwoc khai bdo mac
dinh la private.

Toan t& pham vi :: sé gi¢i han su truy cip bat hop 1é cda nhirng ham
khong thudc 1ép Humans hay la ban cia Humans. Pay la mot cach thirc dé
quy dinh mot phwong thirc c6 phai la thanh vién ciia mét 1é¢p hay khong.
Cach thirc thi hai, c6 thé khai bdo ham truc tiép ngay bén trong 1&p. Vé ban
chit, hai cach nay khong c6 sw khac biét nao.

L&p cling c6 tic dung nhw 1a mot kiéu dit liéu, do do, ta cling c6 thé
khai bdo nhiéu doi twong cia cung mot 1é¢p hay mang cac doi twong.

#include<iostream>
using namespace std;

class Humans{

string name;

int age;
public:
void setName(string);
void setAge(int);
string getName(void);
int getAge(void);
7

void Humans::setName(string s){
name = s;

Name and age of Student
1

Nam

21

Name and age of Student
2

Binh

22

Name and age of Student
3

Xuan

22

Name and age of Student
4

Tuan
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} 21
void Humans::setAge (int a){ Name and age of Student
age = a; 5
} Lan
string Humans::getName(void){ 22
return name; =====Students=====
} The man: Nam, age 21
int Humans::getAge(void){ The man: Binh, age 22
return age; The man: Xuan, age 22
} The man: Tuan, age 21
#define MAX 5 The man: Lan, age 22
int main(){
Humans man[MAX];
for(int i=0; i<MAX; i++){
string s;
int a;
cout<<"Name and age of Student "
<<(i+1)<<end];
cin>>s;
cin>>a;

man([i].setName(s);
man[i].setAge(a);

for(inti=0; i<MAX; i++)
cout<<"The man: "<<man[i].getName()<<",
age "<<man[i].getAge()<<endl;
return 0;

}

Trong trwong hop nay, bién man la mét mang cac d6i twong Humans.
Chwong trinh minh hoa cho viéc nhip tén sinh vién, tudi ciia ho va lwu vao
mot mang. Sau dé, xuit két qua ra man hinh. Du la cung 1a sy thé hién cua
16p Humans, nhwng cac doi twong man[1], man[2],... c6 cac thudc tinh hoan

toan khac nhau.

Co s& cuda lap trinh hwéng doi twong 1a dit liéu thanh vién va cic ham
thanh vién cia mét ddi twong. Ching ta hoan toan khéng st dung mot tap
cic bién toan cuc dé truyén qua mot ham (hay tap cac bién cuc bd truyén
theo tham bién), ma thay vao d6, ching ta str dung cac déi twong cung véi
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dit liéu thanh vién va ham thanh vién ctia n6. Cac ham thanh vién tac dong
truwc ti€p l1én cac dir liéu thanh vién.

Ham tao va ham huy

Truéc khi str dung mot doi twong, ching ta can khai tao gia tri cho no
d€ tranh gdp phai nhitng gia tri khong mong muén khi thwc thi chwong
trinh. Mot cach thirc ma ching ta da st dung & trén la sitr dung phwong thirc
setter. Mot phwong thirc don gian hon, ching ta c6 thé sir dung ham khéi
tao (hay goi tat 1a ham tao). Viéc khai bdo ham tao ciing twong tu nhw khai
bao ham thanh vién khéc, tuy nhién nhat thiét tén ham tao phai trung véi

tén lé&p.
#include<iostream> The man: Jack, age 21

using namespace std;
class Humans{
string name;
int age;
public:
Humans(string, int);
string getName(void);
int getAge(void);
7
Humans::Humans (string s, int a){
name = s;
age = a;
}
string Humans::getName(void){
return name;
}
int Humans::getAge(void){
return age;
}

int main(){

Humans man(“Jack”, 21);

cout<<”"The man: “<<man.getName()<<", age
“<<man.getAge();

return O;

}

Ham tao khong c6 kiéu dir liéu tra vé - twong rng v&i kiéu void. Tuy nhién
ching ta sé Khong str dung tir khéa void trwédc khai bao ham tao.
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Néu mét déi twong da dwoc tao ra, nhung ta khong muén stv dung
dén né nira, d€ thu hoéi bd nh, ta can st dung mot phwong thirc dé€ hiy bo
cac dir liéu thanh vién cia n6 - d6 la ham hiy. Ham huy cling la m6t ham
thanh vién ctia 16p. N6 khong c6 kiéu dir liéu trad vé, nhung ta cling Khong
str dung tir Khéa void truwéc khai bao ham hdy. Ham hiy cé tén trung véi
tén 1&p va phia trwedc tén ham hay la didu ~. Ham hay sé tw dong dwoc goi
khi pham vi hoat dong cua doi twong két thiic. Pham vi hoat ddng cia mot
doi twong cling giong nhw pham vi hoat dong cia mot bién cuc bo - khai béo
trong pham vi nao, thi chi cé tac dung trong pham vi do.

#include<iostream> The man: Jack, age 21
using namespace std;
class Humans{
string name;
int age;
public:
Humans(string, int);
~Human();
string getName(void);
int getAge(void);
i
Humans::Humans (string s, int a){
name = s;
age = a;
}
Humans::~Humans()
{
//do something
//delete pointer;
}
string Humans::getName(void){
return name;
}
int Humans::getAge(void){
return age;
}
int main(){
Humans man(“Jack”, 21);
cout<<”"The man: “<<man.getName()<<”, age
“<<man.getAge();
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return 0O;

}

Chong chat ham tao

Cling nhw cac ham khac trong C++ cho phép chong chit ham, ham tao
cling c6 thé bi chéng chit. Khi chéng chat ham tao thi danh sich tham so
phai khac nhau (kiéu dir liéu hodc s6 lwong tham sd). Ching ta cdn nhé
rang, khi chong chat ham thi trinh bién dich sé goi m6t ham twong (¥ng voi
danh sach tham sé cia nd. Trong trwong hop chéng chat ham tao, thi qua
trinh goi la tw dong khi déi twgng dwoc tao ra, do dé, mot ham tao sé dwoc
goi tw ddng twong &ng v&i danh sach tham so cda no.

#include<iostream> The man: Jack, age 21
using namespace std; The default: Default, age
class Humans{ 21

string name;

int age;
public:
Humans(void);
Humans(string, int);
string getName(void);
int getAge(void);
7
Humans::Humans (void){

name = “Default”;

age = 21;

}

Humans::Humans (string s, int a){
name = s;
age = a;

}

string Humans::getName(void){
return name,

}

int Humans::getAge(void){
return age;

}

int main(){

Humans man(“Jack”, 21);
Humans default;
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cout<<”The man: “<<man.getName()<<”, age
“<<man.getAge()<<end];

cout<<"The default: “<<default.getName()<<”,
age “<<default.getAge();

return O;
}

Gidi thich: trong trwong hop vi du trén, dé tao d6i twong thudc 1ép
Humans, ta c¢6 thé s dung mot trong hai ham tao twong wng:
Humans(void) hodc Humans(string, int). Néu goi theo phwong thirc ham
tao kKhong doi s, thi tén goi va tudi sé dwoc tao mac dinh. Con néu goi theo
phwong thirc c6 ddi s, thi tén goi va tudi sé dwoc tao theo tham s6 truyén
vao. Ta cling can lwu y trong cich goi ham tao, d6i véi ham tao cé doi sé, thi
sau tén doi twong, ching ta cian cung cip tham sé twong &ng v&i tham so
ham tao bén trong diu (). Con d6i véi ham tao khong doi sé, thi hiy khai
bao né nhw khai bao bién ma khong hé c6 bat ki dau () nao.

Humans man(); //Sai

Humans man; //Pung

Humans man = Humans(); //Pung
Chu y: Khi ta khong khai bAo mdt ham tao mac dinh khong tham s6 va chi
khai bao ham tao mac dinh c6 tham s§, thi viéc khai bAo mot déi twong theo
cach Humans man; l1a khéng dwoc phép. Néu ta khong tao ra mot ham tao
nao, thi diéu nay 1a hop Ié.

Sao chép ham tao

Mot déi twong cé thé dwoc tao ra tir ham tao theo cach khéi gan cac
d@ liéu thanh vién cta n6 cho mot gia tri nao dé. Chiing ta hoan toan c6 thé
khéi tao mot d6i twong tir mot d6i twong khac bang cach sir dung toan ti
gan. Tuy nhién, trong thuc t€, néu dir liéu cua d6i twgng 1on, phirc tap, thi
viéc sir dung toan tir gan sé thuc thi rat chAm va c6 thé gy ra mot s6 16i lién
quan dén huy déi twong trong viing b nhé. D€ khic phuc nhwoc diém nay,
ta c6 thé sir dung ham tao sao chép. Khi str dung ham tao sao chép, trinh
bién dich sé sao chép toan bd dir liéu thanh vién cia doi twong dé sang doi
twong khai tao.

Humans man(“Jack”, 21);
//Sao chép truec tiép
Humans man2 = man;
//Sao chép ham tao
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Humans::Humans(const Humans& m){
name = m.name;
age = m.age;

}

Humans man2(man);
Chung ta Iwu y rang, viéc sao chép ham tao sé dwoc quy dinh theo tham
chiéu hiang const Humans&. Néu ta khong viét ham sao chép ham tao, thi
trinh bién dich sé tw dong lam gidp(nghia la ta luon cé thé sir dung cach
khéi tao déi twong theo kiéu Object newObj(oldObj); véi oldObj 1a déi
twong thudc lép Object da dwoc tao, du ta c6 tao ra phwong thirc sao chép
ham tao hay khong). Hay néi cach khac, ham tao sao chép la mac dinh dai
véi dai da s6 trinh bién dich ANSI C++ hién dai (GCC, Visual C++,
Borland C++, Intel C++).

Tham chiéu hang. Phuong thitc sao chép ham tao (hodc téng quat 1a cac
phwong thirc ¢6 st dung tham chiéu hang dén 16p d6i twong) cb thé thuc
hién theo tham chiéu hodc tham chiéu hang (twong &ng véi khong hoic cé
tir khda const), nhung hay luon quy dinh la tham chiéu (c6 toan t &). Khi
quy dinh tham chiéu, déi twong tham chiéu sé tham chiéu dén dia chi cta
doéi twong goc. Dir liéu ctia doi twong tham chiéu sé dwgc anh xa theo dia chi
cta doi twong dwoc tham chiéu (khéng thwc hién viéc sao chép trwc ti€p ma
la gidn ti€p thong qua dia chi cda bién tham chiéu). Tuy nhién, ciing vi li do
nay ma doi twong dwoc tham chiéu cé thé bi thay doi gia tri (twong tw nhw
truyén theo tham bién). Piéu nay lam vi pham tinh dong goi trong 1p trinh
hwéng doi twgng. Ciing vi 1i do nay, C++ cung cip cho ta tir khoa const dé
quy dinh mét doi twong khi dwoc tham chiéu sé khéng bi lam thay déi dir
liéu thanh vién va né dwoc goi 1a tham chiéu hang. Nhw vay, ta cAn phan
biét ba cach truyén tham sé déi twong trong mot phwong thirc: truyén theo
tham tri - di¥ liéu cta déi twong cé thé dwoc thay doi bén trong phwong
thitrc nhwng sy thay déi nay khong lwu lai, viéc sao chép dir liéu trong
treong hop nay la thwc thi triec ti€p nén thwong chi ap dung cho cac kiéu
dir liéu nguyén thuy don gian; truyén theo tham chiéu - dit liéu cua doi
twong c6 thé bi thay do6i trong phwong thirc va né dwoc lwu lai, né thuce hién
viéc sao chép dir liéu mot cach gian ti€p nén dir liéu c6 cau tric phirc tap
(nhw 16p d@6i twong, con trd) cé thé dwoc sao chép nhanh hon rit nhiéu so
vGi truyén theo tham tri; tham chi€u hing - twong tw nhw tham chiéu
nhwng khong cho phép thay déi dir liéu cta déi twong ngay ca trong
phwong thitc.
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class Humans{ class Humans{
string name; string name;
int age; int age;
public: public:
Humans(string, int); Humans(string, int);
Humans(const Humans&); Humans(const Humans&);
string getName(void); ~Human();
int getAge(void); string getName(void);
b int getAge(void);
Humans::Humans(const Humans&  };
m){ Humans::Humans(const Humans&
name = m.name; m){
age = m.age; name = m.name;
} age = m.age = 22;//Error
}

Ta c6 thé thiy trong trwong hop Khong hop 1€, ching ta quy dinh déi
twong dwoc tham chi€u m sé cho phép doéi twong khac tham chiéu dén né
theo tham chiéu hang. Nhwng ddi twong tham chiéu dén no, lai c6 gang thay
do6i thudc tinh age ctia n6. Trong trwong hop nay, chwong trinh sé phat sinh
16i. Néu quy dinh 1a tham chiéu binh thwong (bé di tir khoa const) thi khai
bao duoc xem la hop 1€ (tuy nhién vi pham tinh dong goi).

Khi mot phwong thirc ctia 16p do6i twong st dung tham so chinh 1a doi twong
cta l&p do, ching ta c6 thé truy cp truc ti€p dén thudc tinh cua doi twong
tham chiéu k& cad né dwoc quy dinh 1a private (ca tham chiéu 1an khong
tham chiéu). Bén canh dd, néu ta quy dinh la tham chiéu binh thwong, thi ta
c6 thé st dung cic phwong thirc nhuw getter va setter dé truy cip dén cac
thudc tinh cua n6. Nhung néu ta stt dung tham chiéu hang, thi khong dwoc
phép truy cap dén cac phwong thirc cia déi twong tham chiéu hang. Ching
ta chi c6 thé truy cip dén cac phwong thirc hang ctia d6i twong tham chiéu
hang nay. Phwong thirc hiang 1a nhitng phwong thic duwoc bd sung vao tir
khéa const vao cudi khai bdo phwong thirc trong tiéu dé ham prototype va
tiéu dé trong khai bdo ham diy du. Hay quan sat cac vi du sau day.

class PhanSo class PhanSo
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{ {
private: private:
int Tu; int Tu;
int Mau; int Mau;
public: public:
//Khai bao cac ham tao //Khai bao cac ham tao
PhanSo Nhan(const PhanSo&); PhanSo Nhan(PhanSo&);
int GetTu(void); int GetTu(void);
int GetMau(void); int GetMau(void);
b |5
PhanSo PhanSo::Nhan(const PhanSo PhanSo::Nhan(PhanSo& p)
PhanSo& p) {
{ return PhanSo(Tu*p.GetTu(),
return PhanSo(Tu*p.Tu, Mau*p.GetMau());
Mau*p.Mau); //hodc PhanSo(Tu*p.Tu,
//khéng dworc phép viét Mau*p.Mau);
PhanSo(Tu*p.GetTu(), }
Mau*p.GetMau());
} int PhanSo::GetTu(void)
{
int PhanSo::GetTu(void) return Tu;
{ }
return Tu;
} int PhanSo::GetMau(void)
{
int PhanSo::GetMau(void) return Mau;
{ }
return Mau;
}

Trong treong hop ta muodn st dung phwong thirc cho d6i twong tham chiéu
hang, thi cAn khai bdo phwong thitc GetTu va GetMau la phwong thirc hang.
Khi d6, ching ta st dung ct phap sau day:

int GetTu(void) const;

int GetMau(void) const;
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class PhanSo
{
private:
int Tu;
int Mau;
public:
//Khai bao cac ham tao
PhanSo Nhan(const PhanSo&);
int GetTu(void) const;
int GetMau(void) const;

¥

PhanSo PhanSo::Nhan(const PhanSo& p)

{
return PhanSo(Tu*p.Tu, Mau*p.Mau);

//hodc PhanSo(Tu*p.GetTu(), Mau*p.GetMau());
}

int PhanSo::GetTu(void) const

{

return Tu;

}

int PhanSo::GetMau(void) const

{

return Mau;

}

Viéc b6 sung tir khéa const vao sau khai bdo phwong thirc sé giap cho doéi
twong tham chiéu hang c6 thé goi phwong thirc hang nay.

Thém mot khai niém nita trong C++ ma ching ta can biét la phwong thirc
tham chi€u. Mot phwong thirc tham chi€u cho phép ta sit dung né nhr mot
bién - ta c6 thé gan truwc ti€p mot gia tri bién cho phwong thirc d6 ma khong
gap phai mot tré ngai nao.

#include <iostream>

using namespace std;
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class complex{

private:
float img;
float real;
public:
complex();
complex(float, float);
float &getimg();
float &getreal();
7
complex::complex( float img, float real )
{
this->img = img;
this->real = real;
}
complex::complex()
{
real = 0;
img = 0;
}
float & complex::getreal()
{
return real;
}
float & complex::getimg()
{
return img;
}

int main () {
complex c;
c.getreal() = 2;
c.getimg() = 1;
cout<<c.getreal()<<" + [*"<<c.getimg();

}

Trong vi du nay, ching ta thiy cac phwong thirc getter dwgc khai béo la
phwong thirc tham chiéu. Ta c6 thé gan truc ti€p gia tri cho cac phwong
thirc nay. Trong tredng hop nay, phwong thirc getter cé ca hai tinh nang:
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vira la getter vira 1a setter. Nhwng véi tinh nang cia mét phwong thirc setter
don (tlc chi thiét 1ap mot gia tri duy nhéit).

Tinh dong goi - Encapsulation

Vi du trén dwa ra cho ta hai phwong 4n: nén hay khong nén st dung
tr Khoa const. Cau tra 1&i la hay nén quy dinh viéc sao chép ham tao la
truyén theo tham chiéu hang, boi 1& cac d6i twong khac nhau, khéng cé
quyén chinh stta dit liéu thanh vién ctia nhau, né chi cé thé truyén thong
diép cho nhau ma théi, viéc chinh stra dit liéu thanh vién la do ban than caa
déi twong do. Piéu nay la sw thé hién tinh dong goi trong lap trinh hwéng
doéi twong. Tinh déng géi chia 1ap trinh hwéng d6i twong con thé hién & cac
mirc d0 cho phép truy cip déi véi dir liéu va ham thanh vién - twong ng
v&i tir khod private, protected va public ma ta da thao luan & trén.

Khai niém: tinh d6ng gdi la tinh chat khéng cho phép ngwoi dung hay
doéi twong khac thay doi dir liéu thanh vién cta déi twong noi tai. Chi ¢ cac
ham thanh vién ctia doi twong dé méi c6 quyén thay déi trang thai ndi tai
ctia n6é ma théi. Cac déi twong khac muon thay doi thudc tinh thanh vién cta
doi twong ndi tai, thi ching can truyén théng diép cho doi twong, va viéc
quyét dinh thay d6i hay khong van do ddi twong ndi tai quyét dinh.

Chung ta c6 thé khdo sat vi du sau: néu mot bénh nhan can phai thay
ndi tang dé cé thé song, thi viéc thay thé ndi tang d6 can phai c6 sw dong y
cia bénh nhan. Khong ai cé thé tw dong thwc hién diéu nay (chi khi bénh
nhan da roi vao tinh trang hon mé, thi ngwoi nha bénh nhan méi quyét dinh
thay ho). Noi tang la cac thudc tinh c6 hitu cda bénh nhan. Cac phwong thirc
thay thé ndi tang cia d6i twong bac si khéng phai la phwong thic thanh
vién cda doi twgng bénh nhan (bénh nhin khong thé tw thay thé noi tang
cho minh va bac si khéng cé quyén thay thé ndi tang cho bénh nhin néu
khéng cé sw déng y cua ho). Do d6, ho mudn thwc hién thi cin cé phwong
thirc déng y ctia bénh nhin (phwong thirc thanh vién ctia d6i twong bénh
nhan). Phuwong thirc d6ng y ciia bénh nhin nay cling khong thé nao ap dung
cho bénh nhin kia (bénh nhan A khong thé quyét dinh thay thé ndi tang cho
bénh nhin B). Nhw viy, dit liéu thanh vién cta doi twong nao, thi chi c6 doéi
twong d6 méi c6 quyén thay doi.

Trong mét vai gido trinh, tinh chat nay con dwoc goi la tinh déng goi
va 4n diu thong tin (encapsulation and information hiding).
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Con troé doi twong

Chidng ta da lam quen v&i mang déi twong va ching ta ciing da biét
rang co sw twong &ng 1-1 giita mang va con tro. Trong phan nay, ching ta
sé thdo luan vé con tré ddi twong. Ching ta van stt dung 1¢p Humans & trén
cho cac vi du minh hoa trong phan nay. Viéc khai bao con tré déi twong
hoan toan twong tw nhw khai bdo con tro div liéu.

Humans *man;
bé truy cip dén cic phwong thirc thanh vién bén ngoai 16p (ham thanh
vién), ta sit dung diu -> (vi chi c6 cac phwong thirc thanh vién dwoc chi
dinh 1a public). Khi goi phwong thirc khéi tao, ta c6 thé goi theo cdch ma ta
da st dung cho con tré dir liéu. Hoac c6 thé sir dung toan tir new.

Chwong trinh Két qua

Andy, 22
int main() Jack, 21
{

Humans man(“Andy”, 22);
Humans *man0 = &man;
//Hoac

Humans *man1 = new Humans(“Jack”, 21);

n - n

cout<<man0->getName()<<”, "<<endl<<manO-
>getAge()<<end];

cout<<manl->getName()<<endl<<manl->getAge();

return 0;

}

Ngay sau toan tr new, chung ta goi phwong thirc khéi tao cia né. Trong vi
du trén, ta dang kh&i tao mot doi twong duy nhat. Néu mudén tao mot danh
sach cac déi twong theo dang con tro, ta c6 thé str dung toan tir new[] ma ta
da thao luan & trén.
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Khi lién d&i dén con tro, c6 nhiéu van dé lién quan dén cach doc. Ching ta
c6 thé tong két theo bang bén dwdi day

*X tré béi x

&x dia chi cia x

X.y thanh vién y cia d6i twong x

X->y thanh vién y ctia d6i twong tré béi x
(*x).y thanh vién y ctia d6i twong tré boi x
x[i] doi twong thir i tro bai x

L&p dwoc kKhai bao nho tir khéa struct va union

Trong C++, mot 1&p c6 thé dwoc khai bao nhé vao tir khoa struct hoac
tir khdéa union. Chdng ta da biét tir khda struct dung dé khai bao kiéu di
liéu struct va né chra cac dir liéu thanh vién. Tir khéa union dung dé khai
bao ki€éu dit liéu union va cling chitra cac dit liéu thanh vién. Tuy nhién,
ching van c6 thé chita cadc ham thanh vién. Khi khai bao 1ép bang tir khda
struct, khong c6 mét sw khac biét nao so véi tir khoa class. Chi ¢ duy nhat
mot sw khac biét, do la theo mac dinh, nhitng phwong thirc thanh vién va dir
liéu thanh vién nao khéng dwoc chi dinh tir khéa quy dinh mic truy cap
(private, protected, public) thi trong 16p dwoc khai bdo bang tir khoa class
s& 1a private con trong lép duoc khai bao bang struct sé 1a public. Con ddi
v&i tir khoa union c¢é vai sw khac biét, tuy khong thé dung dé khai bdo mot
16p hoan hdo nhw tir khoa struct hay class, nhwng né van c6 thé chira cac
phwong thirc bén trong nd. Néu khong chi dinh tir khéa quy dinh mic truy
cap, thi né sé mac dinh la public.

Néu viét mot 16p véi day da ham tao, ham hdy va cadc phwong thirc
khac bang tir khda class, thi khi thay thé bang tir khoa struct, sé khong c6
nhiéu sy thay ddi. Néu thay thé bang tir khéa union, thi trinh dich sé thong
béo 16i. S& di nhw thé 12 bdi vi du union cho phép chira phwong thitc thanh
vién, nhung né khong hé tro khai bao prototype, khong ho tro dit liéu kiéu
string.

Chu y: Hay ludn str dung tir khoa class dé khai bao 16p.

Con tro this
Con tro this tré vao dit liéu thanh vién cta chinh né. Piéu nay cé
nghia la con tré this chi c6 pham vi tidc dung trong mot 16p. Mot diéu cuc ki
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quan trong, la con tro this chi hoat dong véi cac dit liéu thanh vién va cac
ham thanh vién dwoc khai bao 1a khong tinh (non-static). Cac dit liéu thanh
vién va ham thanh vién tinh (static) khong ho tro con tro this.

Vi du trong phwong thirc ham tao ctia 1&6p Complex trén, ching ta c6 thé st
dung this->real dé€ truy cip thudc tinh real, this->img - d€ truy cap thudc
tinh img. Ta ciing c6 thé so sanh mot déi twong khac véi doi twong nodi tai
nh¢ vao con tré this nay.

#include<iostream> 0
using namespace std; 1
class Complex{
float real;
float img;
public:
Complex(float, float);
bool isMe(const Complex&);
7
Complex::Complex(float real, float img){
this->real = real;
this->img = img;
}
bool Complex::isMe(const Complex& c){
if(&c==this)
return true;
else
return false;
}
int main(){
Complex a(3, 2);
Complex b(2, 2);
Complex *c = &a;
cout<<a.isMe(b)<<end];
cout<<a.isMe(*c);
return 0;

}

Gidi thich: v&i viéc st dung con tro this trong ham tao, ta cé thé dat tén cac

tham s6 trong ham tao trung véi tén cac dir liéu cta 16p. D€ truy cap dén
cac thudc tinh cua l16p, ta sir dung con tré this. Ham thanh vién isMe sé ki€ém
tra mot doi twong c6 phai 1a chinh n6 hay khong (cé cung dia chi trén bd
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nhé). Du 1a mét ban sao clda né (c6 dir liéu thanh vién giong nhau) thi két
qua nhin dwoc ciing la sai (0). Trong ham main, ta khéi tao hai déi twong a
va b. P6i twong con tro ¢ sé tré vao dia chi cia doi twong a. Piéu nay cé
nghia la c sé cé cung vung dia chi v&i a, con b thi khong. Khi goi ham
a.isMe(b) sé cho két qua l1a sai (0) va a.isMe(*c) sé cho két qua la dang (1).

Thanh vién tinh - Twr khéa static

Mot 16p c6 thé chira cac thanh vién tinh hodc khéng tinh. Néu khong
chi dinh tir khoéa 1a static cho cac thanh vién, thi theo mac dinh, né sé 1a non-
static. Néu muon quy dinh cho moét thanh vién nao 1a tinh, thi ta bo sung tir
khoa static vao trwéc né. Néu la thanh vién khong tinh, ta khéng can khai
bao bat ki tir khéa nao.

M6t dir liéu thanh vién tinh cta 1&p nhw 1a mot bién toan cuc cta 1ép
dé. B&i moi s thay doi dir liéu thanh vién tinh cta déi twong nay déu co tac
dung 1én toan bd cac dir liéu thanh vién tinh cda cac déi twong khéc.

Mot phwong thirc khong tinh c6 quyén truy cip dén cac di liéu thanh
vién khong tinh. Mot phwong thirc tinh c6 thé truy cip dén dir liéu thanh
vién khong tinh. Trong trwong hop nay, ta cin tao ra mot sy thé hién cta
déi twong va truy cip dén cac thudc tinh khong tinh tir doi twong nay.Dé
truy cip dén thanh vién khong tinh, ta st dung mét sw thé hién cta doéi
twong, sau d6 la dau chdm (hodc ->), ti€p dén la thanh vién khong tinh.bé
truy cap dén déi twong tinh, ta sir dung toan t&r pham vi ngay sau tén 16p,
tiép dén la thanh vién tinh. Cac phwong thirc tinh va khong tinh c6 thé truy
cip lan nhau.

#include <iostream> ---Call by NonStatic method---
using namespace std; Name: Ford
class Car Serial: 123
{ ---Call by Static method---
public: Name: Ford

string name; Serial: 123

int serial;
public: Count: 2

static int count;

static void Show()

{

Car vehicle;
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vehiclename ="Ford";
vehicle.serial = 123;
cout << "\nName: " << vehicle.name;
cout << "\nSerial: " << vehicle.serial;
}
static void CallShowsStatic(){
Show();
}
void CallShowNonStatic(){
Show();

}
5
int Car::count = 2;
int main()

{

Car a;

cout<<"---Call by NonStatic method---";
a.CallShowNonStatic();
cout<<"\n---Call by Static method---";
Car::CallShowStatic();

cout << "\n\nCount: " <<Car::count;
return 0;

}

Gidi thich: Ham thanh vién Show 13 static, nén muon truy cp dén cac dir
liéu thanh vién khong tinh thi né cin tao mét sw thé hién cta lép dé 1a déi
twong vehicle. Ham CallShowStatic la static, ham CallShowNonStatic la
non-static déu c6 thé truy cip dén ham Show la static mot cach truec tiép.
Trong ham main, cic ham non-static dwoc goi thong qua mét sw thé hién
16p, con ham static dwoc goi thong qua toan tir pham vi. Dit liéu static la
count cling dworc truy cap thong qua toan tr pham vi.

Mic du thanh vién static c¢6 thé dwoc truy cip truc ti€p thong qua toan ti
pham vi, nhwng né cling chiu sw chi phéi cia cdc mirc truy cap (private,
protected, public).

Chi c6 cac thanh vién khéng tinh méi cé thé st dung con tré this.

Ham ban va 1é’)p ban

Ham ban: néu mot thanh vién cta 1&6p dwoc quy dinh 1a private hoac
protected thi chi c6 cac ham thanh vién cta 1&p méi ¢ quyén truy cip dén
né. Néu mot phwong thirc khong phai la thanh vién cta 1é6p muédn truy cip
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dén, thi n6 phai la ham ban cda I&6p d6. Phwong thirc ban cé thé dwoc khai
bao nho tir khoéa friend.

#include <iostream> 10
using namespace std;
class Rectangle
{ .
private:
intw;
int h;
public:
Rectangle(int, int);
friend int Area(Rectangle);
b
Rectangle::Rectangle(int w, int h){
this->w = w;
this->h = h;
}
int Area(Rectangle rec){
return (rec.w*rec.h);

}

int main()

{
Rectangle rec(2, 5);
cout<<Area(rec);
return 0;

}

Gidi thich: ham Area la mét ham toan cuc, n6 khong phai la thanh vién cua

16p (vi khong st dung toan tir pham vi khi khai b4o). Néu ta c6 tinh truy cap
dén cac dir liéu w va h thi chwong trinh dich sé béo 16i, bdi chiing dwoc quy
dinh Ia private. Khi ta khai bdo ham Area la ham ban, n6 sé gidi quyét van
dé nay.

Lép ban: néu ta c6 hai 1¢p A va B, va khai bdo rang B 1a ban cta A, thi
khi dd, cac phwong thirc ctia 16p A c6 thé truy cip dén cac thudc tinh private
va protected cua lép B.

#include <iostream> Square: 5x5
using namespace std;
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class Rectangle
{
private:

intw;

int h;
public:

Rectangle(int, int);

friend class MakeSquare;
7
class MakeSquare{
private:

intw;
int h;

public:

MakeSquare(Rectangle);

void ShowSquare(void);
b
MakeSquare::MakeSquare(Rectangle rec){

this->w = max(rec.w, rec.h);

this->h = max(rec.w, rec.h);

}
void MakeSquare::ShowSquare(void){

}

cout<<"Square: "<<w<<"x"<<h;
int main()

{
Rectangle rec(2, 5);

MakeSquare mk(rec);
mKk.ShowSquare();
return 0;

}

Giai thich: Lop Rectangle dwoc quy dinh la 16p ban cta 1ép Square, do dé,
16p Square c6 quyén truy cdp dén cac thudc tinh private va protected cia
1&6p Rectangle. Ham tao cta 1&p Square truy cip dén cac dir liéu thanh vién
cdia lép Rectangle dé 1ay chiéu dai va chiéu rong cta doi twong rec (du
chiing 1a private), d€ tao nén doi twong mk. Do6i twong Square dwgc tao mébi
v&i canh ctia n6 la s6 do 1é6n nhat cac canh cta doi twong Rectangle.

Ta cling lwu y rang A 1a ban ctia B, thi khong c6 nghia 1a B ciing 1a ban cta A.
Nhuw viy, tinh ban c6 thé la mot chiéu hoic hai chiéu tuy thudc vao sw quy
dinh ctia ngwoi 1ap trinh.
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Chong chat toan tir

Trong ngdn ngit 1ap trinh hwéng ddi twong, c6 nhiéu ngdn ngtr ho tro
chdng chit todn tt (cic ngdn ngit hd tro bao gdbm C++, Delphi 2009,
C#,VB.net, ... nhung mtrc d6 ho tro khac nhau; cac ngdn ngir khong ho tro
bao gbm Java, Python,...). Chong chit toan ti (operator overloading) la cach
thirc xay dwng cac ham thanh vién ma tén goi cia ching la cac toan tr da
dwoc dinh nghia trwedc db (+, -, *, v.v.). C++ 12 ngdbn nglt hd tro chdng chat
toan ti hoan hao. Cac toan tir sau day c6 thé dwoc chong chat trong C++

+ - [/ = < > 4= = *= [= << >> <<= >>= ==
I= <= >= ++ - % & "~ ! | ~ &= "= = || &&
%= [1 O , ->* -> new delete new[] delete[]

" CAu truc khai bdo chdng chit toan ti

type operator toan_tir(tham s6){...thin ham...}
Vi du sau diy sé minh hoa cho viéc chong chat toan t. Ching ta sé xay
dwng mot 1&p s6 phirc, xdy dwng cac phép todn cdng hai sé phirc (phép toan
hai ng6i) va phép tang s6 phirc 1én 1 don vi thwc va 1 don vi do(phép toan
moOt ngdi) bang cach st dung chong chit toan t.

#include<iostream> 2 + 3*]
using namespace std; 4 + 3*]
class Complex{
float real;
float img;
public:
Complex(float, float);
Complex operator +(const Complex&);
Complex operator ++(void);
void toString(void);
7
Complex::Complex(float a, float b){
real = a;
img =b;
}
Complex Complex::operator +(const Complex& b){
Complex c(0, 0);
c.real =real + b.real;
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c.img =img + b.img;
return c;
}
Complex Complex::operator ++(void){
Complex c(0, 0);
creal += ++real;
c.img += ++img;
return c;
}
void Complex::toString(void){
cout<<real<<" + "<<img<<"*["<<end];
}
int main(){
Complex a(3, 2);
Complex b(-1, 1);
(a+b).toString();
(++a).toString();
return 0;

}

Ta Iwu y rang, trong phuwong thitc toan tir, s tham s6 hinh thitc ludn
bang hang ctia toan ti trir 1. Dieu nay c6 nghia 1a véi phép toan mot ngdi sé
khéng c6 tham so hinh thirc, véi todn ti hai ngdi sé c6 mot tham s6 hinh
thirc. Diéu nay 1a dé hiéu, b&i da c6 mot tham sd mic dinh - d6 chinh 1a ban
than do6i twong ndi tai (d6i twong twong rng véi con tré this). Phép toan
cdng, sé cong dbi twong ndi tai véi mot doi twong Khac. Phép todn tang mot
don vi thwe, mot don vi do sé lam thay déi gia tri cia don vi thwc va don vi
a0 cua doéi twong nodi tai 1én 1. Vi cac todn ti nay tra vé kiéu sé phic, nén ta
hoan toan c6 thé thwc hién phép todn phirc hop véi ching (tirc 1a mot biéu
thirc ¢6 nhiéu toan tir loai nay thwc hién trén cac hang t 1a cac s6 phirc).

(a+ ++b+(a+b)).toString();
Bang viéc st dung chdng chit toan tl, biéu thirc tinh todn sé& tré nén don
gian hon. Ta ciling cé thé st dung cach goi a.operator+(b). Hai cich nay cho

két qud nhw nhau. D&i véi ham toan tir + va ++ & trén, ta c6 thé viét ngan
gon hon ma khéng can khai bdo thém mot bién tam:

Complex Complex::operator +(const Complex& b){
return Complex(real + b.real, img + b.img);
}
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Complex Complex::operator ++(void){
return Complex(++real, ++img);

}

Viéc thwc hién cac todn ti trén cac déi twong cin yéu cau doi twong truéc
dé phai dwoc khéi tao gia tri. Nghia la phai c6 m6t ham tao cho déi twong
do6. Mac du C++ ho trg chdng chit nhiéu toan t, nhung ta khong nén lam
dung né. Chung ta nén st dung chdng chit toan t¥ véi muc dich ding dan
(cOng hai s6 phirc thi sir dung toan tir + ma khong phai la todn tir khic, ...).

Viéc st dung chong chat todn t& nhw la ham thanh vién ap dung cho tit ca
cAc to4n tir ma C++ ho tro. Trir cac todn tir gan, hop nhat, () va ->. Cac toan
tlr con lai cling ap dung cho cac ham toan cuc. Ham toan cuc cling nhw ham
thanh vién, nhwng né khong thudéc mot 1ép nao. Viéc khai bdo ham toan cuc
sé dwoc thwe hién nhu sau

type operator@(A)
Trong d6, @ la ki hiéu toan tir, A la tén 16p.

#include<iostream> 4 + 1*]
using namespace std;
class Complex{
public:

float real;

float img;

Complex(float, float);
void toString(void);
7
Complex::Complex(float a, float b){
real = a;
img = b;
}
void Complex::toString(void){
cout<<real<<" + "<<img<<"*["<<end];
}

Complex operator -(const Complex &a, const Complex
&b){

return Complex(a.real - b.real, a.img - b.img);
}

int main(){
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Complex a(3, 2);
Complex b(-1, 1);
(a-b).toString();
return O;

}
Gidi thich: trong vi du nay, ham toan tr - khong phai la ham thanh vién cta
16p Complex. Do dé, muén truy cip dén cac thudc tinh ctia né, ta phai quy
dinh cac thudc tinh nay la public hoac phai tao thém cac phwong thirc getter
dé thu thip dir liéu hodc quy dinh n6 1a ham ban. Ciing vi n6 khong phai la
ham thanh vién cua I6p Complex, nén sé tham so trong phép toan mot ngbi
la 1, trong phép toan hai ngb6i la 2.

Déi voi chéng chdt todn tir nhdp xudt - 10 overloading, ching ta c6 mot
s6 chu y:

+ Néu khai bdo ham toan tir 1a mot thanh vién cda 1ép.

#include <iostream> (4,5)

using namespace std;

class Vector2D{
private:
intx,y;
public:
Vector2D(){
x=0;
y=0;
}
Vector2D(int x1, int y1){
x =x1;
y=yL
}

ostream& operator<<(ostreamé& o0s){

OS<<" "<<X<<", "<< y<<")";
return os;
}
b
int main()
{
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Vector2D ab(4, 5);
//ab.operator<<(cout);
ab<<(cout);

return O;

}
Gidi thich: ham toan t << sé thwc thi viéc in gia tri cia d6i twong noi tai (vi
no la thanh vién cua lép Vector2D). N6 la toan tir don hang, do dé, trong
ham toan t& khong cé mat tham so Vector2D. Déi véi cach st dung nay, ta
chi c6 thé goi né trong ham main bang mot trong hai cach sau:
ab.operator<<(cout) hodc ab<<(cout). Ca hai cach goi nay déu khong trung
khép véi todn tik xuat (hay todn ti chén dit liéu). Thong thwong, ta sé xuat
d@ liéu theo chuin cout<<dir_liéu. P€ thwc hién diéu nay, ta cin sw dung
cach hai.

+ Néu khai bdo ham toan tir khéng phadi 13 thanh vién cta 16p.

#include <iostream> (4,5)

using namespace std;

class Vector2D{
private:
intx,y;
public:
Vector2D(){
x=0;
y=0;
)
Vector2D(int x1, int y1){
x =x1;
y=yl
}

friend ostream& operator<<(ostream&, const Vector2D&);

5

ostream& operator<<(ostreamé& os, const Vector2D& v){

OS<<" "<<V_X<<", ll<<V.y<<ll)ll;
return os;

}
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int main()

{
Vector2D ab(4, 5);

cout<<ab;
return O;

}

Gidi thich: trong vi du nay, ham toan tr la mot ham ban cta lop Vector2D.
N6 chira tham sé Vector2D béi né khong phai 1a thanh vién cta 1&p ndi tai.
Khi in gia tri, n6 sé in gia tri cia Vector2D nay.

Khi str dung toan tir nhap dit liéu >> (hay toan t trich tach dit liéu), ta khai
bao hoan toan twong tw. Kiéu dir liéu tra vé lic nay la istream& thay vi st
dung ostream& nhu trén. Ching ta tién hanh nhép dir liéu cho nén tham so
Vector2D trong ham ciing can thay d6i - ching ta can bo di tir khda const
bé&i 1€ ta dang ti€én hanh nhap di liéu cho né nén khong thé quy dinh truyén
gia tri theo tham chiéu hang (tirc khong cho phép thay d6i gia tri).

#include <iostream> (4,5)

using namespace std;

class Vector2D{
private:
intx,y;
public:
Vector2D(){
this->x = 0;
this->y = 0;
}
Vector2D(int x, int y){
this->x = x;
this->y =y;
)
friend istream& operator>>(istreamé&, Vector2D&);
7
istreamé& operator>>(istream& is, Vector2D& v){
IS>>V.X>>V.y;
return is;

}
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int main()

{
Vector2D ab;
cin>>ab;
return 0;

}

Céc kiéu dir liéu ostreamé& va istream& nam trong thw vién iostream cla
namespace std (ddu & dé quy dinh 1a truyén theo tham chiéu hodc phwong
thirc tham chiéu).

Tinh ké thira - Inheritance

Mot tinh nang theng chot cta lap trinh hwéng doi twong doé la tinh ké
thira. Nh¢r vao tinh ké thira, né cho phép mot 16p c6 thé dan xuit tir mot 16p
khac, chinh vi thé ching sé tw dong tiép nhin cac thanh vién cia bo me va
b6 sung thém cac thanh vién cda riéng ching. Tinh ké thira cho phép 16p
mé&i c6 thé nhin dwgc moi dir liéu thanh vién (private, protected, public) va
cac ham thanh vién (trir ham tao, ham huiy, ham ban va ham toan tir gan =).

Ta c6 thé xét vi du vé 1ép dong vat Animal va minh hoa tinh ké thira
bang lwoc d6 bén dwdi (Hinh 13).

L&p dong vat Animal c6 cac thudc tinh thanh vién: tén goi, can nang. Cac
ham thanh vién: di chuyén, an. Ta xét hai 16p din xuit ctia né 1a 1&6p meéo Cat
va lop ca Fish. Lop Cat c6 cac thudc tinh thanh vién riéng: mau 16ng, mau
mat. CAc ham thanh vién riéng: Bat chudt, Leo ciy. L&p Fish c6 cac thudc
tinh thanh vién riéng: kiéu vay, loai nwéc (nwéc ngot, nwéc man, nwéc 1o).
Cac ham thanh vién: boi, sinh san (cach thirc sinh con nhw thé nao).

( Cat @) ( Animal @) ( Fish @)
Class Class Class
=+ Animal =+ Animal
o = Fields -
Fields F Fields
) . 4¥ cannang . )

J.l Maulong public 4% TenGoi public _{J KieuVay
E”;djf hMZUMEt = ERE— 1 B’j’ hLD:NUDc
ethods ethods

. W ~Animal ich
W ~Cat W ~Fis
W An
% BatChuot % Animal . B.DI
v Cat % DiChuyen ® Fish
% LecCay % SinhSan

Hinh 21 - Tinh ké thira
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Theo nhuw tinh thira ké, 16p Cat va Fish khong nhirng c6 nhitng thudc
tinh thanh vién va ham thanh vién riéng cda tirng 16'p, ma n6 con cé nhirng

thuoc tinh thanh vién va ham thanh vién cta Ié¢p Animal.

Tl nay, ta sé goi 16p dan xult Cat va Fish 1a cac 16p con va 16p duoc

dan xuit Animal 12 16p co s& (hay 1op cha). Ta can lwu y rang, tén goi cling
mang tinh twong doi, vi mot 1ép cé thé 1a con cda 16p nay, nhung lai 1a 16p
co s& cua lop khac. Do dd, d€ tranh nham 1an, trong nhirng trudng hop can
phén biét, ta sé goi cu thé 1a 16p con cda 1ép nao, hay 16p co sé ctia 16p nao.

D& quy dinh mot 1¢p 1a dan xudt tir 1&p khac, ta st dung toan tir : theo

cau truc sau

class Animal{

b

b

b

class Cat: Twr_khoa_mirc_truy _cdp Animal{

class Fish: Tir_khéa_mirc_truy _cdp Animal{

Theo ciu truc khai bdo nay, thi Cat va Fish 1a 16p con ctia 16p co s& Animal.

Vidu

#include <iostream>
using namespace std;
class Animal{
protected:
string name;
int weight;
public:
Animal(void);
Animal(string, int);
void move(void);
void eat(void);
7
class Cat:public Animal{
private:
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string colorf;
string colore;

public:
Cat(string, int, string, string);
void catchmouse(void);
void climb(void);

7

void Animal::move(void){
cout<<"I can move"<<endl;

}

void Animal::eat(void){
cout<<"l can eat"<<endl;

}
Animal::Animal(){
this->name = "";
this->weight = 0;
}

Animal::Animal(string name, int weight){
this->name = name;
this->weight = weight;
}
void Cat::catchmouse(void){
cout<<"I can catch mouse"<<endl;
}
void Cat::climb(void){
cout<<"I can climb tree"<<end];

}

Cat::Cat(string name, int weight, string colorfc,

string colorec){
this->name = name;
this->weight = weight;
this->colorf = colorf;
this->colore = colore;

}

int main()

{
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Animal an("Gau", 100);

Cat ca("Catl", 3, "black”, "blue");
cout<<"----- Animal Object----- "<<endl;
an.eat();

an.move();

cout<<"-----Cat Object-----"<<endl;
ca.eat();

ca.move();

ca.catchmouse();

ca.climb();

return O;

}
Gidi thich: trong chwong trinh nay 1&p Cat thira ké tir 1ép Animal. N6 sé ké
thira moi dir liéu thanh vién va ham thanh vién cta 1&p Animal. P& ham tao
cta lép Cat cé thé truy cip dén cac dir liéu thanh vién cta 16p Animal, thi
cac dir liéu thanh vién nay phai dwoc khai bao mic truy cap la protected
hodc public. P6i twong ca cda 1op Cat chi c6 thé truy cip dén cac phwong
thirc thanh vién caa 16p co s& 1a Animal khi 16p Animal nay dwoc public
(Cat:public Animal). M6t diéu can lwu y nira d6 1a ham tao. Khi thira ké, thi
1&p con sé khong thira ké ham tao tir 1ép co sé, nhung 1ép co sé can cdé mot
ham tao mac dinh khéng doi s6 (ham tao nay ludn tén tai; néu ta khai bao
thém mot vai ham tao, thi can khai bao mdt ham tao khéng c6 déi so).

Cac mirc truy cap
Mtc d6 cho phép truy cip dén cac dit liéu thanh vién tir mot 16p dwoc cho
trong bang sau

Pham vi public protected private
Thanh vién ciia cing mét 1éop | dwoc phép dwoc phép dwoc phép
Thanh vién cta 1é'p dan xuat | dwoc phép dwoc phép khong dwoc phép
Con lai dwoc phép | khoéng dwoc phép | khong dwoc phép

Chung ta can lwu y rang trong cach viét vé tinh ké thira Cat:public Animal c6
mot s6 quy tic chuyén ddi. Néu cac thanh vién cta lép co s& c6 mikc truy
cap la A, khi thira ké ta quy dinh mirc truy cip cta lép con déi véi lop co sé
1a B (A va B c6 thé 1a private < protected < public) va gia st rang A<B, thi
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cac thanh vién nay cda 16p cha sé tr¢ thanh cac thanh vién cta 1ép con ¢6
mirc truy cip la m&c truy cip bé nhat A.

Nhuw toi da gi¢i thiéu & trén, mot bién thanh vién dwoc chi dinh tir khéa chi
miurc truy cap la private thi chi c6 cac phwong thirc trong ciing mot 1ép hoac
cac phwong thirc ban méi cé quyén truy cap (bao gom ham ban va 1ép ban).
Néu mic truy cip la public, thi moi phwong thirc déu cé quyén truy cip
dén. Chung ta sé tim hiéu ki hon vé tir khoa protected. T6i da trinh bay vé
cac kha ning ma mét phwong thirc ¢ thé truy cip dén mot bién thanh vién
dwoc khai bao la protected:

- Twong tw nhw cdc mirc truy cap cua private (chinh né va ban cta né).
- T cAc phwong thirc cia mot 1¢p dan xuit.
- Ttr cac phwong thirc ban cta l¢p dan xuat (bao gom ham ban va 16p ban).

bo6i voi treong hop dau tién, ching ta da tim hi€u né trong phan ham ban
va 1&p ban. Ching ta sé khao sat hai kha nang sau cung. D6i véi kha nang
thr hai, hay quan sat vi du sau day:

. vidw  Kéqua

#include <iostream> 20
using namespace std;
class Polygon{
protected:
intw, h;
public:
void SetValue(int w, int h){
this->w = w;
this->h = h;
}
7
class Rectangle:public Polygon{
public:
int GetArea(){
return w*h;

}
¥

int main()

{
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Rectangle rec;
rec.SetValue(4, 5);
cout<<rec.GetArea();
return O;

}

Gidi thich: ban lwu y trong phwong thirc GetArea ctia doi twong Rectangle.
N6 str dung cac bién thanh vién dwogc thira ké tir 16p Polygon. Nhitng bién
thanh vién nay dwoc khai bao 1a protected, do d6, n6 c6 quyén truy cap dén.

Trong trwdng hop, ban cia mot 1&6p dan xudt, ta c¢d thé quan sat vi du minh
hoa sau day:

#include <iostream> 4x5
using namespace std;
class Polygon{
protected:
intw, h;
public:
void SetValue(int w, int h){
this->w = w;
this->h = h;
}
7
class Rectangle:public Polygon{
public:
int GetArea(){
return w*h;
)
friend void ShowWH(Rectangle);
7
void ShowWH(Rectangle p){

cout<<p.w<<"x"<<p.h;

}

int main()

{
Rectangle rec;
rec.SetValue(4, 5);
ShowWH(rec);
return 0;

}

Trang | 158 \/ii




Chwong 13. Lap trinh hwéng déi twong

Gidi thich: trong tredng hop nay, phwong thirc ShowWH 1a ban ctia 16p dan
xuat Rectangle, né c6 quyén truy cap dén cac bié€n thanh vién dwoc chi dinh
protected.

Tinh da k€ thira - Multiple Inheritance
Trong ngdn ngit 1ap trinh hwdng do6i twong, tinh ké thira chia lam hai loai:
ngon ngtr don thira k€ va ngén ngir da thira ké.

» Tinh don thira ké: 13 tinh chit cho phép mot 16p chi c6 thé ké thira tir
mot 16p co s& duy nhit. Néu muén s dung tinh nang da thira ké trong
ngon ngit 1p trinh loai nay, ta cé thé can phai si dung dén khai niém
giao dién interface. Ngén ngit don thira k€ tiéu biéu gom: Java, C#,
Delphi.

» Tinh da thira ké: 1a tinh chit cho phép mot 16p c6 thé ké thira tir nhiéu
16p co sé. Ngon ngir da thira ké tiéu biéu gom: C++.

Khai béo tinh da ké thira trong C++ tuin theo cd phap sau

class A: TKMTC1 B, TKMTC2 C, TKMTC3 D,...;

Trong do,

+ TKMTC1, TKMTC2, TKMTC3 la cac tir khéa chi mi&c truy cip. Ching c6 thé
1a public, protected hoac private.

+ Lop A goilalép con; 16p B, C, D goi la cac 16p co sé.

Vi du Két qua

#include <iostream> I'mA
using namespace std; I'mB
class A{ I'm C
int a;
public:
void showA(void);
7
class B{
int b;
public:
void showB(void);

¥

159 \/

Tran




Chwong 13. Lap trinh hwéng déi twong

class C: public A, public B{
intc;
public:
void showC(void);
7
void A::showA(void){
cout<<"I'm A"<<end],;
}
void B::showB(void){
cout<<"I'm B"<<end];
}
void C::showC(void){
cout<<"I'm C"<<endl;
}
int main()
{
Cc
c.showA();
c.showB();
c.showC();
return 0O;
}
Gidi thich: trong vi du nay, 1&p C ké thira tir 16p A va 1ép B. Khi ta khai bao ¢
la déi twong cta l6p C, do tinh ké thira nén doi twong c chira khong chi
thanh vién ctia 16'p ¢, ma con cé cac thanh vién ctua lép A va B.

Tinh da hinh - Polymorphism
Con trd tré vao 16'p co’ sé

Mot trong nhitng tinh ning theng chdt cta 16p dan xuat 1a con tré tré
vao lop dan xuit sé twong thich ki€u véi mot con tré cia 16p co sé. D6
chinh 13 su thé hién cla tinh da hinh (cing mot 16p co s&, nhwng moi con
tré cuia 1&p dan xudt c6 cac hinh thai thé hién khac nhau). Tinh da hinh nay
mang lai cho ki thuit lip trinh huwdng déi twong thém nhitng wu di€ém trong
viéc tao dwng nhirng tinh nang don gian nhung hiru dung va linh hoat.

Chung ta s& bat dau viét chwong trinh vé hinh chir nhat va tam giac.
L&p chir nhit va tam giac ké thira tir 1&p da giac va ching c6 nhirng phwong
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thirc thanh vién riéng. Phwong thirc thanh vién nay cung néi dung, nhwng
lai c6 cach thé hién khac nhau (cung tinh dién tich, nhwng dién tich hinh
chir nhat va hinh tam giac c6 cong thirc tinh khac nhau).

Vidu Két qua
#include <iostream> Area of Rectangle: 20
using namespace std; Area of Triangle: 10
class Polygon{
protected:
intw, h;
public:

void setValue(int w, int h){
this->w = w;
this->h = h;
}
7
class Rectangle:public Polygon{
public:
int area(){
return w*h;

}
7
class Triangle:public Polygon{
public:
int area(){
return w*h/2;

}

b

int main()

{
Rectangle rec;
Triangle tri;
Polygon *poll = &rec;
Polygon *pol2 = &tri;
poll->setValue(4, 5);
pol2->setValue(4, 5);
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cout<<"Area of Rectangle: "<<rec.area()<<end]l;
cout<<"Area of Triangle: "<<tri.area()<<end];
return O;

}

Trong ham main, ching ta tao ra hai con tré doi twong cta l6p
Polygon la poll va pol2. Ching ta truy cap tham chiéu cho rec va tri dén hai
con tré nay, vi ching 1a hai ddi twong cta lép dan xuit tir Polygon, nén
phép gan trong trwong hop nay la hop 1é.

Chi c6 mot gidi han 1a viéc st dung *poll va *pol2 thay thé cho rec va
tri 1a khong thé (ta khong thé st dung phwong thirc poll->area() hay pol2-
>area()). B&i vi phwong thirc area() khong phai la mét thanh vién cua
Polygon. D€ gidi quyét vin dé nay, ching ta sé str dung phwong thirc thanh
vién do.

Nhuw chiing ta thay trong vi du nay, hai déi twong tri va rec la hai doi
twong khac nhau thira ké tir polygon. Nhwng ching cé cung phwong thirc
area dé tinh dién tich. Tuy nhién, cich tinh dién tich cta hinh chi nhat va
hinh tam giac la hoan toan khac nhau.

Tinh da hinh. La tinh chit thé hién nhiéu hinh thai cta déi twong.
Cac doi twong khac nhau c6 thé cé cung phwong thirc thue thi mot hanh
dong. Nhung moi ddi twong lai thwc thi hanh dong theo cach riéng cua
minh, ma khéng giéng nhau cho tit ca cac déi twong.

Thanh vién do

bé quy dinh mot phwong thirc 1a 4o, ching ta st dung tir khoa
virtual. Nh¢ vao phwong thirc 4o, ta c6 thé dinh nghia lai mot phwong thirc
thanh vién ctia 16p co s& bén trong 1ép dan xuit.

Vidu Két qua
#include <iostream> Area of Rectangle: 20
using namespace std; Area of Triangle: 10
class Polygon{ Area of Polygon: 0
protected:
intw, h;
public:
void setValue(int w, int h){
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this->w =w;
this->h = h;
}
virtual int area(){
return (0);
b
7
class Rectangle:public Polygon{
public:
int area(){

return w*h;
}
7
class Triangle:public Polygon{
public:
int area(){
return w*h/2;
}
7
int main()
{
Rectangle rec;
Triangle tri;
Polygon pol;
Polygon *pol1l = &rec;
Polygon *pol2 = &tri;
Polygon *pol3 = &pol;
poll->setValue(4, 5);
pol2->setValue(4, 5);
pol3->setValue(4, 5);
cout<<"Area of Rectangle:
>area()<<end];
cout<<"Area of Triangle:
>area()<<end];
cout<<"Area of Polygon:
>area()<<end];
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return 0; ‘
}
Néu g& bd tir khéa virtual thi két qua sé€ 1a 0, 0 va 0. S& di 1a vi trong treong
hop nay area() la phwong thitc thanh vién cua 1ép Polygon. Du phwong
thirc nay da bi qua tai trong cac 1&p thanh vién, nhwng cac déi twong *poll,
*pol2, *pol3 1a cac doéi twong cta 1ép Polygon, nén khi goi phwong thic
area() la goi dén phwong thirc area() cta Polygon.

Nhu vay, véi tir khéa virtual, cdc phwong thitc ciia cac 16p dan xudt cd thé
thwc hién cac phwong thirc thanh vién riéng ma phwong thirc thanh vién dé
c6 thé trung tén v&i phwong thivc thanh vién caa l6p co sé.

Ta can lwu y rang, mot s6 ngdn ngtr quy dinh virtual 13 mic dinh cho céc
phwong thirc thanh vién (néu khong khai bao tir khéa nay) nhu Java, C#.
Nhuwng ngén ngit lap trinh C++ thi khong nhw vay. Trong C++, tir khéa
virtual la khéng mdc dinh cho cdac phwong thirc thanh vién.

Twr khoa virtual con c6 thém mot rng dung trong dinh nghia Iép co s& do.
Chung ta xét vi du sau

» = .,.A = "-c =
Class Class Class
= Fields = Fields h = Fields
¥ b ¥ a v
p v, p y p A
public public
D ® E ®
Class Class
+ A + A
+B +C
=l Fields =l Fields
¥ d ¥ e
T public public
" =
Class
+D
+E
=l Fields

@i

Hinh 22 - Lép co sé do
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Trong cay thira k& nay, ta thdy rang 1¢p F thira ké tir 16p D va E. Lép D thira
ké tir 16p A va B; 16p E thira ké tir 16p A va C. Biéu d6 c6 nghia la 1ép F thira
ké 16p A 2 1an. Khi ta muén truy cip dén thudc tinh a (thira ké tir 16p D va E)
thi trinh bién dich khéng nhin biét dwoc ta muén truy cip dén gia tri a cha

16p nao.
Vidu

#include<iostream>
using namespace std;

class A

{
public:
int a;

5

class B

{
public:
int b;

¥

class C

{
public:
int c;

5

class D:public A, public B

{
public:

intd;
5

class E:public A, public C
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error C2385:
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class F:public D, public E
{
public:

int f;

5

int main()

{
F f;
fa=1;//Loi
return O;

}

Trinh bién dich sé thong bao 10i

X«

error C2385: ambiguous access of ‘a”. D€

khac phuc nhuwgc diém nay, ta st dung lép co s& do. Khong c6 nhiéu sw

khac biét trong trwong hop nay. Pon thuin chi b6 sung tir khéa virtual vao
truwedrc cdc mirc thira ké cua lép D va E (bdi hai 16p nay déu thira ké tir 16p A
va duoc thira k€ béi 16p F, d6 1a nguyén nhan giy nén 16i thira ké 16p A

nhiéu lan).
Vidu

#include<iostream>
using namespace std;

class A

{
public:
int a;

I3

class B
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{
public:

int b;

5

class C

{
public:

intc;

5

class D:virtual public A, public B

{
public:

intd;

¥

class E:virtual public A, public C

{
public:
int e;

¥

class F:public D, public E

{
public:

intf;

¥

int main()
{
Ff;
fa=1;
return 0;

}




Chwong 13. Lap trinh hwéng déi twong

Thém mot khai niém ma ta cAn quan tAm - qua tai ham. Ching ta cin luu y,
khai niém chéng chat ham thanh vién khac véi khai niém qua tai ham thanh
vién (d6i luc goi 1a ghi dé ham thanh vién). Chéng chit ham thanh vién
(overload) 1a viéc quy dinh nhiéu ham cung tén nhwng khac tham so, cac
ham nay la thanh vién ctia cing mot 1&p ndi tai hoac cac ham toan cuc.
Trong khi d6, qua tai ham thanh vién (override) l1a cAc ham c6 ciu tric
giong nhau nhwng thudc hai 1&6p khac nhau va mét trong sé ching thira ké
tir 1&p con lai, khi d6, ta ndi rang phwong thirc cia 16p cha da bi phwong
thirc cia 1ép con qua tai.

Lép co so trivu twong

L&p co sé trivu twong (abstract base class) c6 nhiéu nét twong dong véi 1op
Polygon cta vi du trén. Chi c6 sw khac biét la phwong thirc area() cua lop
Polygon khong thwc hién hoan toan chirc ndng cia mot ham ma don thuan
ta sé khai bao virtual int area() = 0;. Nghia la ta chi b6 sung vao gia tri 0
sau toan tir gan. V&i sw khai bao dang nay, ngudi ta goi la phwong thirc ao
thuin tdy (pure virtual function). Mot 1&p dwgc goi la 16p co sé triru twong,
khi né chira it nhat mot phwong thirc thanh vién do thuan tay.

Sw khac biét can ban gitra 16p co s& triru twong va 16p da hinh 1a 16p co sé&
triru twong khong thé tao ra mot sy thé hién cho nd. Nghia la ta khong thé
viét Polygon pol; nhw trong vi du trén. Ta chi cé thé sit dung mot con tré,
dé tré dén nd va st dung cac tinh nang da hinh ctia né ma thoi.

Vidu Két qua
#include <iostream> Area of Rectangle: 20
using namespace std; Area of Triangle: 10
class Polygon{
protected:
intw, h;
public:

void setValue(int w, int h){
this->w =w;
this->h = h;

}

virtual int area() = 0;

5
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class Rectangle:public Polygon{
public:
int area(){
return w*h;

}
b
class Triangle:public Polygon{
public:
int area(){
return w*h/2;

}

7
int main()
{

Rectangle rec;

Triangle tri;
/* Polygon pol; — Phét sinh 16i vi Polygon 1a mot
16p triru twong, ta khong thé tao mot thé hién cho
16p triru twong */

Polygon *pol1l = &rec;

Polygon *pol2 = &tri;

poll->setValue(4, 5);

pol2->setValue(4, 5);

cout<<"Area of Rectangle: "<<pol1-
>area()<<endl;

cout<<"Area of Triangle: "<<pol2-
>area()<<end];

return 0O;
}
Trong vi du trén, ta da str dung mot phwong thirc do thuin tdy don gian. Khi
khai bao mét phwong thirc do thuan tiy, ta cin cha y:

»= Tham s6 cla n6 néu rong thi ta quy dinh 1a void. Néu n6 1a mot kiéu
tham chiéu (nhw cac doi twong cua 1op) thi ta nén quy dinh la con tro
void* va sau nay, khi cin sir dung dén nd, ta c6 thé chuyén déi con trod
void sang con tro déi tuwong.

» Gia tri trd vé trong phwong thitc do thuan tiy NEN quy dinh 13 0.

Tran 169




Chwong 13. Lap trinh hwdng doi twong

Vi du sau day sé cho ta thiy cach st dung 1ép triru twong trong tredng hop
tham s6 bén trong phwong thirc do thuin tiy la mot do6i twong. Ta c6 mot
16p triru twong Point (1ép diém) va hai 16p Point2D va Point3D thira ké
thira Point. L&p Point 1a mot 16p triru twong chira phwong thirc do thudn
tuy la KhoangCach. Cac 1ép Point2D va Point3D sé qua tai phwong thirc ao

thuan tay nay.
Vidu

#include <iostream>
#include <math.h>

using namespace std;

class Point

{
protected:
floatx, y;
public:
float& getX(void);
float& getY(void);
virtual float KhoangCach(void*)=0;
J7

float& Point::getX(void)
{

}

float& Point::getY(void)
{

}

return x;

returnys;

class Point2D:public Point

{
public:

float KhoangCach(void*);
¥

class Point3D:public Point

{
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1

1

1
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1
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float z;
public:
float& getZ(void);
float KhoangCach(void*);
¥
float Point2D::KhoangCach(void* p)
{
Point2D* q = (Point2D*)(p);
return sqrt(pow(q->x-x,2)+pow(q->y-y,2));
}
float& Point3D::getZ(void)
{
return z;
}
float Point3D::KhoangCach(void* p)
{

Point3D* q = (Point3D*)(p);
return sqrt(pow(q->x-x,2)+pow(qg->y-
y,2)+p0W(q->Z-Z,2));

}
int main()
{
Point2D v2;
Point2D u2;
cout<<".::-----Nhap toa do cho hai Point2D u
va v-----:.."<<endl;
cout<<"+ Toa do u:"<<end];
cin>>v2.getX();
cin>>v2.getY();

cout<<"+ Toa do v:"<<end];
cin>>u2.getX();

cin>>u2.getY();

Point* u = &v2;

Point* v = &u2;

cout<<"D(u,v) = "<<u->KhoangCach(v);
Point3D v3;

Point3D u3;

cout<<endl<<".::-----Nhap toa do cho hai
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Point3D u va v----- :."<<endl;
cout<<"+ Toa do u:"<<endl;
cin>>v3.getX();
cin>>v3.getY();
cin>>v3.getZ();
cout<<"+ Toa do v:"<<endl;
cin>>u3.getX();
cin>>u3.getY();
cin>>u3.getZ();

Point* p = &v3;

Point* q = &u3;

cout<<"D(u3,v3) = "<<p->KhoangCach(q);
cout<<endl;

return 0;

}

Gidi thich: ching ta cin chd y rang, néu khai bdo mot 1¢p triru twong (chira
phwong thirc do thuan tdy) thi 16p thira ké tir n6 nén c6 mot phwong thirc
c6 khai bao hoan toan trung khép véi phwong thirc do thuin tdy nay (vé
tén goi, danh sach tham s0; chi trir phép gan = 0 va tir khéa virtual sé khéng
xuat hién trong phwong thirc qua tai cia 1&p con). Néu ta khai bao khong
trung khép, thi 16p con sé ¢ phwong thirc do thuin tdy nay, va hién nhién
no cling sé la 1op triu twong.

Trong vi du nay, khodng cach cé thé 1a giita hai diém Point2D hodc hai diém
Point3D. Do d4, trong 16p triru twong, ta sé str dung void*. Trong lép con, ta
sé chuyén doi tir void* sang Point2D* hodc Point3D* tuy thudc vao 1ép
Point2D hay Point3D.

Tinh triru twong héa - Abstraction

Tinh triru twong hoéa la tinh chat chi tip trung vao nhirng phan cot 16i cia
doéi twong, bé qua nhirng ti€u tiét khong can thiét. N6 con thé hién & 16p
triru twong co sé: 1¢p triru twong co s& chiva cac dic tinh chung, tong quat
cho mét nhém déi twong. Khi d6, nhom déi twong sé thira ké tir 16p trivu
twong nay dé nhan cac thudc tinh chung, dong thoi bo sung thém tinh nang
mai.

Khi phén tich mét nhém déi twong, ta thwong tim ra cac diém chung va dac
trung cho cac do6i twong, roi tir dé xay dwng nén mot 1&p triru twong co s&
dé chira cac phwong thirc tdc ddong dén cac cac dic trung chung d6. Mdi mot
doéi twong trong nhém doi twong trén khi thira ké tir 16p triru twong co s&
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sé c6 phuwong thirc dic trung cho nhém ddi twong nay. Tinh triru twong
cling 1a mot dic trueng cua ngdn ngit 1ap trinh hwéng do6i twong.

Ham mau - Template Function

Trong nhiéu trwong hop ching ta cin xiy dwng ham ma kiéu dir liéu
cla cac tham so va ki€u dir liéu cia ham tra vé 1a khéng twong minh (c6
nghia la chidng cé dang tong quat, c6 thé 1a s6 nguyén, s nguyén dai, xau...).
Khi d6, dé giai quyét van dé nay, ching ta c6 thé st dung qua tai ham nhw
trén, con tré ham va thém mot cach thitc nita, dé 12 ham mau - template
function. P& khai bao ki€u dir liéu khong twong minh nay, ching ta c6 thé
khai bao nhw sau:

template <class T>
Vi du sau ddy minh hoa viéc stt dung hAm mau template function.

#include <iostream> 3
using namespace std; abcd
template <class T>

T add(T a, T b)

{
}

int main()

{

return a+b;

cout<<add<int>(1, 2)<<end];
cout<<add<string>(“ab”, “cd”)<<end]l;

}

Gidi thich: khai bAo ham mau template function dwoc dung dé tao mot kiéu

di liéu khéng twong minh. Viéc xdy dwng ham add véi kiéu dir liéu tra vé 1a
kiéu T va cac tham sé cua no6 ciing 1a ki€u T. Do d6, ham add nay c6 thé st
dung dwéi dang tong quat, dung dé cong so, cong xiu... D& quy dinh la cong
s0, ta c6 thé quy dinh ngay sau tén ham: tén_ham<kiéu_dir_liéu>. Nhv vay,
trong vi du trén, d6i twong cout thir nhit in ra gia tri tong cta hai s6 nguyén
1 va 2. boi twong cout thit hai in ra gia tri ghép noi ctia hai xau “ab” va “cd”.

Lép mau - Template class
Twong tw ham template, ta cling c6 khai bao 16p template.

template <class T>
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class mypair{
T values[2];
public:
mypair(T first, T second)
{
values[0]=first;
values[1]=second;
}

|5

int main()

{
mypair<int>x(2, 3);
mypair<float>f(2.3, 3.3);
return 0O;

}

Ta c6 thé str ham tao v&i tham sd first va second thudc loai T bang cac tham
s6 cu thé dwgc an dinh. Vi du mypair<int> x(1, 2) sé sit dung ham tao cda
1&6p mypair dé tao doi twong chira hai thudc tinh 1a 1 va 2 thudc s6 nguyén.
Twong tu cho tredng hop mypair<float>f(2.3, 3.3).

Khi cin s dung nhiéu kiéu dir liéu khong twong minh, ta c6 thé bo sung
thém trong khai bao template:

template<class T, class U, class V,...>

Va khi triéu goi phwong thirc, ta chi don thuin chi dich danh kiéu dit liéu
twong rng:

myclass<kiéu_dir_liéu_1, kiéu_dir_liu_2, kiéu_dir_liéu_3,.> déi_twong;

L&p template dwoc str dung rong rai trong 1ap trinh C++ b&i c6 nhiéu 16p c6
chung cac phwong thirc va dir liéu nhwng ching chi khac nhau kiéu di liéu
cho cac bién thanh vién. Vi du nhw trong 1&p s6 phic: cac dit liéu thanh vién
la phan thwc va phan 4o c6 thé 1a s6 nguyén, s6 thwc. Vi du sau day sé xiy
dung 16p so phirc theo hwéng ti€p can template class.

Vi du Két qua
#include <iostream> real=1
image=2

using namespace std;

template <class T> 4+1*6
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class complex{
private:

T real;

T imag;
public:

complex(void);

complex(T, T);

complex(const complex<T>&);

complex operator+(const complex<T>&);

template <class T, class charT, class traits> friend
basic_ostream<charT, traits>&
operator<<(basic_ostream<charT, traits>&, const
complex<T>&);

template <class T, class charT, class traits> friend
basic_istream<charT, traits>& operator>>(basic_istream<charT,
traits>&, complex<T>&);

¥

template <class T>

complex<T>::complex(void)

{
real = 0;
imag = 0;

}

template <class T>

complex<T>::complex(T real, T imag)

{
this->real = real;
this->imag = imag;

}

template <class T>
complex<T>::complex(const complex<T>& c)

{

this->real = c.real;
this->imag = c.imag;

}

template <class T>
complex<T> complex<T>::operator+(const complex<T>& c)

{
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return complex(real+c.real, imag+c.imag);

}

template <class T, class charT, class traits>

basic_ostream<charT, traits>&

operator<<(basic_ostream<charT, traits>& os, const

complex<T>& c)

{
os<<c.real<<"+I*"<<c.imag;
return os;

}

template <class T, class charT, class traits>
basic_istream<charT, traits>& operator>>(basic_istream<charT,
traits>& is, complex<T>& c)

{
cout<<'"real=";
is>>c.real;
cout<<"image=";
is>>c.imag;
return is;

}

int main () {
complex<int> c;
complex<int> d;
cin>>c>>d;
complex<int>x=c + d;
cout<<x;
return 0;

}

Gidi thich: trong vi du nay, khéng cé nhiéu sw khac biét so véi 1ép s6 phirc
théng thwong. Ching ta chi don thuan b6 sung khai bao template<class T>
vao bén truwéc khai bdo 16p va khai bado phwong thirc cé stv dung kiéu dir

liéu dung chung T. Riéng d6i v&i phwong thirc nhap xut dir liéu, can lwu y:
ta khong thé st dung kiéu dir liéu théng thwong la ostream& va istreamg&,
ma thay vao dé la basic_ostream<?, 7> va basic_istream<?,?>. Pay ciing la
hai 1&6p template v&i hai doi s6. Diéu nay gidi thich tai sao triéc cac toan ti
nhip/xuit lai bo sung thém khai bdo template<class T, class charT, class
traits>. Chdng ta cling cin chi y thém mot diém, tit ca cac tir complex trong
vi du trén dwoc phan thanh hai nhém: nhém kiéu dir liéu complex va nhém
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tén ham complex. Tén ham tao complex - ta khong bé sung ki€u dir liéu chi
dinh T - chi don thuin 1a complex. Péi v&i cc tir complex con lai, nhat thiét
phai chi dinh ki€u dir liéu T - complex<T>. Dinh nghia class template chi c6
pham vi tac dung trong 1&p hoac ham dwoc chi dinh ngay sau né. N6 khéng
phai 1a mot khai bdo cé thé dung chung. Diéu nay giai thich vi sao ta lai st
dung qua nhiéu khai bao class template nhuw trén.

Tong két vé 1ap trinh hwéng doi twong

Co s& cua lap trinh hwéng doi twong d6 la cac doi twong va 1op. Doi twong
12 mot thuwc thé trong thé gidi thwe. Lép mo ta ddi twong bang ngdn ngir 14p
trinh. Ngwoc lai, mot doi twong la mot sw thé hién (instance) cia 1op.

Ngon ngir 1p trinh hwéng doi twong cé 4 dic trung co ban:

- Tinh triru twong héa dir liéu (abstraction): la khia canh ma cac ngon
ngtr khong quan tdm dén nhirng ti€u tiét cha déi twong. N6 chi tip trung
vao nhirng thir c6t 16i cia déi twong. Tinh triru twong con thé hién & khai
niém lép triru twong co so.

- Tinh déng goi (encapsulation) hay tinh déng goéi va che dau thong tin
(encapsulation and information hiding): la tinh chat chi mic do chia sé
théng tin. Mot doi twong khac khong c6 quyén truy cip va lam thay doi
théng tin cia doi twong noi tai, chi c6 doi twong noi tai méi quyét dinh co
nén thay déi thong tin ctia minh hay khong.

- Tinh da hinh (polymorphism): 1a nhiéu hinh thai. Cac do6i twong khéac
nhau c6 thé cé cung phwong thirc thwe thi hanh dong, nhwng cich thirc thue
thi hanh dong dé c6 thé khac nhau.

- Tinh thira k€ (hay ké thira - inheritance): l1a tinh chat cho phép cac doi
twong ti€p nhan di liéu tir mot doi twgng khac ma no thira ké. Nho vao tinh
thira ké, cac doi twong c6 thé st dung cac tinh nang cia doi twong khéc.
Tinh thira ké chia 1am hai loai: don thira ké va da thira ké. Pon thira k€ 1a
tinh chit chi cho phép mot 16p thira ké tir mot 16p co s&; con tinh da thira
ké cho phép mot 16p ké thira tir nhiéu 16p co s¢. C++ 1a ngdn ngir 14p trinh
ho tro da thira ké.
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CHUONG 14. NAMESPACE

Tw khéa namespace

Nho vao namespace, ta c6 thé nhom cac thuc thé nhw 16p, d6i twong va cac
ham dwdi mot tén goi twong wng voi tir khda namespace. Theo cach nay,
cac pham vi toan cuc lai dwoc chia nhé ra thanh cac pham vi toan cuc con,
ma moi mdt pham vi toan cuc con nay c6 mdt tén goi riéng.

bé khai bdo namespace, ta st dung tir kh6a namespace theo ct phap sau

namespace tén_cuia_namespace

{
}

bé truy cdp dén cac thuc thé ciia namespace, ta st dung toan t&r pham vi ::

cac_thwc_thé

#include <iostream> 5
using namespace std; 3.14
namespace first
{
intvar = 5;
}
namespace second
{
double var = 3.14;
}
int main()
{

cout<<first::var<<end];
cout<<second::var<<endl;
return O;

}

Nhuw ta thay, trong vi du nay cé hai bién toan cuc la var (Iwu y, hai bién var
nay déu la bién toan cuc vi pham vi hoat dong ctia n6 1a toan bd chwong
trinh). Du la trung tén, nhwng do chung thudc vao cac namespace khac
nhau, nén khai bao nay la hop lé.
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Tw khoa using

Ttr khéa using dwoc sit dung dé dwa mot tén goi tir namespace sang vung
khai bao hién tai. Khi st dung using namespace tén_namespace, chung ta
khong can st dung tén_namespace khi goi dén thuc thé cua né.

#include <iostream> 5
using namespace std; 5
namespace first
{
intx=>5;
inty =5;
}
namespace second
{
double x = 1.60;
double y = 3.14;
}
int main()
{
using namespace first;
cout<<x <<end];
cout<<y<<end];
return 0;

}

Trong trwong hop nay, khi st dung namespace first, ching ta c6 thé st
dung cic bién trong namespace cia n6 ma khong can goi dén tén cula
namespace. Nhung cling lwu y rang, néu using ca hai namespace thi trong
trweong hop nay, ta khéng thé truy cip dén cac bién x va y theo cach nay (vi
ching trung tén), ma chi c6 thé truy cip theo cach s dung toan tir pham vi

Ta ciing c6 thé str dung tir khda using nhw sau

#include <iostream> 5
using namespace std; 3.14
namespace first
{

intx=05;

inty =5;
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}

namespace second
{
double x = 1.60;
double y = 3.14;
}

int main()

{
using first::x;
using second::y;
cout<<x <<endl;
cout<<y<<end];
return 0;

}

Pham vi cia namespace

Mot namespace dwoc khai bdo stt dung bang tir khéa using chi c6 tac dung
trong pham vi ma n6 dwoc khai bdo. Piéu d6 c6 nghia la néu ta using
namespace tén_namespace, thi né chi cé tic dung trong khoi 1énh ma ta

khai bao.

Vide  Kétqua
#include <iostream> 5
using namespace std; 5
namespace first 1.6
{ 3.14

intx=>5;

inty =5;
}
namespace second
{

double x = 1.60;
double y = 3.14;
}
int main()
{
{

using namespace first;
cout<<x<<endl;
cout<<y<<endl;

}
{
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using namespace second;
cout<<x<<endl;
cout<<y<<endl;

}

return O;

}

Tai dinh danh cho namespace
Néu muén khai bdo mot tén méi cho namespace da ton tai, hdy st
dung cu phap

namespace tén_maoi_cta_namespace = tén_dd_khai_bdo_cua_name_space;

Namespace std

TAat ca cac tép trong thw vién chuin ctia C++ déu dwoc khai bdo nhw 1a
thuc thé cia namespace std. Diéu d6 giai thich tai sao khi viét mot chwong
trinh trong C++ c6 st dung cac ham nhip xuit co ban, cic kiéu dir liéu nhw
string... thi ta phai st dung khai bdo using namespace std.
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CHUONG 15. NGOAILE

Cac ngoai 1€ 1a cach thirc gitp ching ta tac dong ngwoc tré lai véi cac tinh
hudng sinh ra ngoai l1é do.

D& nam bat dwoc ngoai 1€, ching ta sir dung ct phap try...catch hodc throw.

Ménh dé try...catch

Néu viét mot chwong trinh ¢6 khad ndng nay sinh ngoai 1€, ching ta can dat
né vao trong khéi 1énh cda tir khoa try, néu ngoai 1é phat sinh, hanh déng
Xt 1y sé dwoc dat trong khoi 1énh cua tir khoa catch.

#include <iostream> 20
using namespace std;
int main()
{
int a;
try{
throw 20;
}catch(int e){
cout<<e;

}

return 0;

}

Gidi thich: Trong chwong trinh nay, Iénh throw dang c6 vwrot qua mot ngoai
l1é twong rng v&i ma 20, nhung ngoai 1&é nay bi ndm bat bdi ciu 1énh

try...catch. Do ngoai 1é phat sinh, nén Iénh trong ménh dé catch dwogc thuc
thi.

Néu cé nhiéu ngoai 1é phat sinh, ta cé thé st dung ciu tric da tang cia
ménh dé catch: try{...}catch(...){...}catch(...){...}...

Ménh dé throw
Khi khai bao mot ham, néu trong ham d6 c6 kha nang phéat sinh ngoai 1€,
chiing ta c6 thé chi dinh tir kh6a throw cho né

type tén_ham(danh_sach_tham_s6) throw (int)
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Néu chi c6 throw() - nghia la khéng chi dinh loai dit liéu trong throw - thi
ham sé cho phép vwot qua moi ngoai 1é. Néu ham khong c6 ménh dé throw
thi sé khong dwoc phép vrot qua ngoai 1é.

Thw vién chuin exception

Thw vién chuin cia C++ cung cip cho chidng ta mét thw vién dé quan ly cac
ngoai 1é d6 13 exception. N6 nam trong namespace std. L&p ndy c6 mot ham
tao mac dinh, mot ham tao sao chép, cac toan ti, ham huy va mét ham
thanh vién do what(). Him nay tra vé con tro ki tw phat sinh ngoai 1&. N6 cé
thé dwoc qua tai trong 16p dan xuAt.

#include <iostream> Co ngoaile!
#include <exception>

using namespace std;
class myexception:public exception{

virtual const char* what() const throw(){
return “Co ngoai le !”;

}
7
int main(){
try{
myexception myex;
throw myex;
}catch(exception& e){
cout<<e.what();
}
return 0;
}

Moi khi c6 ngoai 1é xay ra, ménh dé catch s& dwoc thuc hién, va ngoai 1é sé
dwoc nam bat, két qua in ra ludn 1a cu thong bao “Co ngoai le”.

Khi ta xay dwng mot wng dung c6 kha ning phat sinh ngoai 1€, ta cin quy
dinh 16p doi twong dwoc xay dwng phai thira ké tir 1&p exception nay. Piéu
nay gitp ching ta c6 thé nam bat ngoai 1& va bé qua ching bdi trong mot sé
trweong hop cac ngoai 1€ nay c6 thé gy ra cac 16i khong mong mudn cho trng
dung. Vi du sau day giup rng dung ctia ching ta virot qua phép chia cho 0
va tiép tuc thwc thi chwong trinh.
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#include<iostream>
using namespace std;

class MyNumber:public exception
{
private:
floatx, y;
public:
virtual const char* what() const throw()

{

return "Chia cho 0";

}
MyNumber(float, float);

float DivMe(void);
b

MyNumber::MyNumber(float x, float y)
{

this->x = x;
this->y =y;
}
float MyNumber::DivMe(void)
{
X/y;
}
int main()
{
MyNumber m(1, 0);
try
{
m.DivMe();
throw m;
}
catch(exception& e)
{
cout<<e.what();
}

Chia cho 0
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return 0;

}

Gidi thich: trong vi du nay, 16p khai bao c6 kha nang phat sinh ngoai 1€ vi
né thwc hién phép chia (ngoai 1é twong rng la chia cho 0). Piéu nay giai
thich vi sao ta cin cho né thira ké tir 16p exception. Mai khi gia tri nhap vao
cho bién thanh vién y 1a 0, thi ngoai 1é “Chia cho 0” sé phat sinh. Khi ngoai 1é
phat sinh, ta str dung ci phap try dé bao boc quanh vung 1énh phat sinh ra
ngoai 1é (cu thé 1a m.DivMe()). Khi ngoai 1& phat sinh, ménh dé catch sé thuc
thi va in ra 16i twong &ng véi ham thanh vién what - tirc 13 “Chia cho 0”.
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CHUONG 16. LAM VIEC VO'I FILE

C++ cung cip cho ta cac 16p sau day dé lam viéc vdi file

e ofstream: 16p ghi dit liéu ra file.
e ifstream: 16p doc dit liéu t file.
e fstream: 16p d€ doc/ghi dir liéu tir/1én file.

Cac 16p nay 1a dan xudt truc ti€p hodc gian tién tir 16p istream va ostream.
Chidng ta st dung doi twong cin la mot thé hién cua 1&p istream va cout la
mot thé hién cta lép ostream. Ching ta ciling c6 thé sir dung cac doi twong
cta l&p ofstream, ifstream hodc fstream dé lam viéc trwec tiép véi file. Vi du
sau day sé cho thiy diéu nay

#include <iostream>
#include <fstream>

using namespace std;

int main(){
ofstream myfile;
myfile.open(“example.txt”);
myfile.<<”Ghi du lieu ra file”;
myfile.close();
return 0;

}

Vi du nay chi don thuén ghi cau “Ghi du lieu ra file” 1én tép example.txt.

Chidng ta sé nghién ctru tirng bwérc khi lam viéc véi cac doi twgng cta ba lop
ma chung ta néu & trén..

Mo file

D& m¢ file trong chwong trinh bang mot déi twong stream, ching ta st

dung ham thanh vién open(tén_file, ché_do_mé).

Trong do,
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- tén_file: 1a tén cua file ma ching ta cin mé. Ta cin dam bdo cung cip
duong dan chinh xac dén tap tin nay. Ta ciing cin luvu y dwong dan dén tap
tin. Pudng dan c6 thé 1a dwong dan tuyét ddi hodc twong doi. Néu cung cip
duwong dan twong doi, ta can tudn thi nguyén tac nhw khi lam viéc véi tép
.cpp va .h nhw t6i da trinh bay & trén.

- ché_d6_mé: 1a tham s6 tuy chon, thwong trong C++ né ¢ thé 1a cac co hiéu

sau day:
. Cohiew  Gldithich
ios::in M file dé doc.
ios::out Mg file dé ghi.
ios::binary M¢ file & ché d6 nhi phan (thwong ap dung cho cac
file ma héa).
ios::ate Thiét 1ap vi tri khéi tao tai vi tri cudi cung cua file.

Néu co hiéu nay khong thiét 14p bat ki gia tri nao, vi
tri khéi tao sé dat & dau file.

ios::app Moi dir liéu dwoc ghi ra file sé tién hanh b6 sung vao
cu0i file (khéng ghi de 1én file). Co hiéu nay chi c6 thé
st dung trong tac vu ma file dé ghi.

ios::trunc Néu mot file dwgc mé dé ghi da ton tai, n6 sé ghi de
1én ndi dung cii.

Céc c& hiéu nay c6 thé dwoc két hop bang cach st dung toan ti dich bit OR
(). Vi du, t6i muén mé mét file nhi phan example.bin dé ghi dir liéu va bo
sung dit liéu & cuoi file nay, toi cé thé viét nhuw sau

ofstream myfile;

myfile.open(“example.bin”, ios::out|ios::app|ios::binary);

Thanh vién open cua cac lop ofstream, ifstream va fstream c6 tham sé
ché_d6_md mac dinh (trong trwong hop tham s6 nay khong dwgc chi dinh)
dwoc dwa ra trong bang sau:

ofstream ios::out
ifstream ios::in
fstream ios::in|ios::out

Néu tham s6 dwoc 4n dinh mot gia tri cu thé, thi tham sé dwoc st dung sé
ghi dé 1én tham s6 mac dinh ma khéng phai 1a két hop véi tham s6 mic
dinh. Vi du, néu st dung ofstream dé m¢ file v&i tham s6 ché_d6_md dwoc
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quy dinh 1a ios::binary, thi tham s6 m¢ sé la ios::binary ma khong phai la
ios::out|ios::binary.

Néu str dung ham khé&i tao cho cac 1ép nay, thi phwong thirc thanh vién
open sé tw dong dworc triéu goi. Nghia la ta cé thé viét

ofstream myfile(“example.bin”, ios::out|ios::app, ios::binary);
thay cho cach viét & trén.

bé ki€ém tra mot file dd mé thanh cong hay chwa, ching ta cé thé s dung
phwong thirc is_open. Néu dd mé thanh céng, n6 sé trd vé gia tri true va
nguoc lai, néu mé khong thanh céng, né sé tra vé gia tri false.

Pong file

Khi chiing ta hoan tit cong viéc v&i mot file, chiing ta cin thuwc hién thao tac
déng file lai. TAc vu nay 1a bat budc néu ta da hoan tit cac tac vu trén file.
Khi d6, ta chi don thuén triéu goi phwong thirc thanh vién close

myfile.close();
Néu phwong thirc hiy ctia d6i twong dwoc triéu goi, phwong thirc close sé
tw dong dwoc goi theo.

File van ban
boi véi mot file van ban, thi co hiéu ios::binary sé khéng bao gio dwoc st
dung. Nhirng file van ban chi don thudn chira van ban. D€ doc ghi dir liéu
trén file nay ta sit dung toan tir xuat - nhap dir liéu (<< va >>).
~ Ghidiligulénfilevinban
#include <iostream>
#include<fstream>

using namespace std;

int main(){
ofstream myfile (“example.txt”);
if (myfile.is_open(){
myfile<<”Dong 1 da ghi\n”;
myfile<<”Dong 2 da ghi\n”;
myfile.close();

}

else cout<<”Khong the ghi du lieu len file”;
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return 0;

}

Vi du trén cho thay viéc ghi di liéu 1én file van ban nho vao toan tir <<. Vi
du tiép theo sau diy sé minh hoa cho viéc doc dit liéu tir file vin ban bang
toan tir >>.

#include <iostream>
#include<fstream>
#include<string>

using namespace std;

int main(){
ifstream myfile (“example.txt”);
if (myfile.is_open(){
while(!myfile.eof()){
getline(myfile, line);
cout<<line<<endl;

}

myfile.close();

}

else cout<<”Khong the ghi du lieu len file”;
return 0;

}

Trong vi du nay, ching ta c6 st dung ham thanh vién eof ctia doi twong
ifstream. Ham thanh vién nay c6 chirc ning ki€ém tra vi tri doc da la vi tri
cudi cung cuda file hay chwa, néu chwa, dit liéu tir file sé tiép tuc dwoc doc.
Nguwoc lai, n6 s€ dung viéc doc dir liéu.

Kiém tra trang thai cta cac co’ hiéu
Vi du trén cho ta mét cac thirc dé ki€ém tra trang thai cia cac co hiéu. Bang
sau day sé liét ké cac trang thai co hiéu c6 thé dwoc st dung trong C++.

bad() Néu tac vu doc/ghi file bi 16i, n6 sé tra vé gia tri true;
nguwoec lai, n6 sé tra vé gia tri false.
fail() Tra vé gia tri true trong tredng hop nhw bad(), nhung

néu gap 16i vé dinh dang, n6 ciing tra vé gia tri true (vi
du doc sé tir mot file van ban).
eof() Tra vé gia tri true néu file da dwoc doc dén vi tri cuoi
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cung cua file, ngwoc lai, tra vé gia tri false.

good() N6 sé tra vé gia tri true néu bad(), fail() va eof() khong
phat sinh 16i.

Dé thiét 1ap lai cAc mirc kiém tra trang thai co hiéu, ta sit dung phwong thirc
thanh vién clear().

Con tro get va put
Moi déi twong ludng xuit nhap déu cé it nhat mot con tré ludng:

- Lubng ifstream c6 con tré istream ma ta goi l1a con tro6 get dé tré vao phan
tlr c6 thé doc dir liéu.

- Lubng ofstream c6 con tro ostream ma ta goi la con tré put dé tré vao
phan t c6 thé ghi dit liéu.

- Ludng fstream c6 ca hai con tro6 get va put dé doc va ghi di liéu.

Nhirng con tro luéng néi tai nay tro vao vi tri doc va ghi véi ludng c6 thé st
dung cac ham thanh vién sau day:

Ham thanh vién tellg() va tellp()

Hai ham thanh vién nay khong c6 tham sé va tra vé gia tri cia mot kiéu dir
liéu dang pos_type. Kiéu dir liéu nay ban chit la mét s6 nguyén integer. N6
mo ta vi tri hién tai ctia ctia con tré luéng get va con tré luéng put.

Ham thanh vién seekg() va seekp()

Nhitng ham thanh vién nay cho phép chung ta thay d6i vi tri hién tai cta
con tro luéng get va put. Ca hai ham nay dwoc chong chat véi hai prototype
khac nhau. Prototype th& nhit:

seekg(vi_tri);
seekp(vi_tri);

Viéc str dung cac prototype nay giup lam thay d6i vi tri tuyét déi (vi tri nay
tinh tir diu file). Kiéu dir liéu cua tham s nay trung vi kiéu dir liéu cta hai
ham tellg() va tellp() & trén.

Prototype thit hai:

seekg(vi_tri, kiéu);
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seekp(vi_tri, kiéu);

Viéc st dung prototype nay sé lam thay ddi vi tri hién tai cua con tré get va
con tré put dwoc xac dinh theo vi tri twong déi theo tham so vi_tri va tham
s6 kiéu. Tham s6 vi_tri cia mot thanh vién thudc kiéu di liéu off type, n6
cling 12 mot ki€u s6 nguyén, né twong rng véi vi tri ciia con tré get/put
dwoc dat vao. Tham s6 kiéu 1a mot kiéu dir liéu seekdir, n6 1a mot kiéu enum
dé xac dinh vi_tri ciia con tré get/put ké tir tham sé kiéu, n6 cé thé nhan
mot trong cac gia tri sau day.

ios::beg vi_tri dwoc dé€m tlr vi tri bat dau cda ludng
ios::cur vi_tri dwgc dém tir vi tri hién tai cia lubng
ios::end vi_tri dwgc dém tir vi tri cudi cia lubng

biéu nay c6 nghia Ia ham chong chit hai tham sé nay cling twong tw ham
mot tham sd, nhwng vi tri bat dau tinh trong hAm mot tham s6 ludn 13 tir vi
tri dau tién, con ham hai tham s& c6 ba vi tri c6 thé bat dau dém - bat dau
(ios::beg), hién tai (ios::cur) hay cudi file (ios::end).

Ta hay quan sat vi du sau day

#include <iostream> Size=10 bytes
#include <fstream>
using namespace std;
int main(){
long begin, end;
ifstream myfile(“example.txt”);
begin = myfile.tellg();
myfile.seekg(0, ios::end);
end = myfile.tellg();
10. myfile.close();
11. cout<<"Size="<<(end-begin)<<" bytes”;
12. return 0O;
13. }

OO IOy OO

Gidi thich: trong chwong trinh trén ching ta dang mé& mot file example.txt.
Chidng ta dém Kkich thwéc cta file nay. Khi mé file, con tré get sé dat vao vi
tri dau file. Khi do, dong 1énh 7 sé gan gia tri khé&i dau cho bién begin (trong
trwong hop nay sé 1a 0). Dong 1énh 8 sé dat con trd get vao vi tri cudi cung
cua file (vi tri 0 ké tir cudi file tinh 1én). Dong 1énh 9 sé gan vi tri hién tai - vi
tri cudi file cho bién end. Piéu d6 c6 nghia la gia tri end-begin chinh la kich
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thudc cuia file. Ta cling cAn lwu y rang, trong file vian ban, mot ki tw twong
rng véi 1 byte - d6 ciling chinh la quy dinh trong C++ (mot kiéu char chiém
1 byte). Hay n6i chinh xac, chwong trinh nay dém s6 ki tw trong file van ban.

File nhi phan

D3i vai file nhi phan, viéc doc ghi dir liéu bang toan ti tich trach >> va toan
tlr chen << cling nhuw ham getline la khong cé hiéu lyc, b&i chung khong
dwoc dinh dang theo kiéu van ban nhw doi vai file van ban & trén (khong
dung phim space d€ tao khoang cach, khong cé ki tw xuong dong...).

Cac lubng cua file gdbm hai ham thanh vién dé doc va ghi dit liéu la read va
write. Ham thanh vién write 1a ham thanh vién cta l&p ostream thira ké cho
ofstream. Va ham read la thanh vién cta 1&p istream thtra ké cho ifstream.
Cac doi twong cda lop fstream c6 ca hai ham thanh vién nay. Chung c6
prototype nhu sau:

write(kho6i_bd_nha, kich_thwéc);
read(khdi_bd_nh¢, kich_thwdrc);

O d6, khdéi_bo_nhé 1a mot con tré kiéu char (char*) va né biéu dién dia chi
clla mot mang cac byte ma né doc hodc ghi dwgc. Bién kich_thwdc 1a mot
ki€u s6 nguyén integer, n6 chi dinh sé cac ki tw c6 thé doc/ghi 1én khoi bo
nhé. Ching ta hay quan sat vi du sau day

#include<iostream>
#include<fstream>
using namespace std;
ifstream::pos_type size;
char* memblock;
int main(){
ifstream file(“example.bin”, ios::in|ios::binary|ios::ate);
if(file.is_open()){
size = file.tellg();
memblock = new char([size];
file.seekg(0, ios::beg);
file.read(memblock, size);
file.close();
cout<<”Hoan tat !”;
//Lam viéc v&i dir liéu trong con tréo memblock
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delete[] memblock;

}

else cout<<”’Khong mo duoc file.”;
return 0;

}

Gidi thich: trong chwong trinh, ta mé file example.bin. Ché d m¢o file dé
doc (ios:in), theo kiéu file nhi phan (ios::binary), dat con tré get vao cuoi
file (ios::ate). Sau khi mé file, ham file.tellg() sé cho biét kich thwéc thuc
cuda file. Sau d6 ham file.seekg sé dit vi tri con tro get vao dau file (vi tri 0 ké
tlr vi tri dau tién) va tién hanh doc theo khéi bd nh& nho vao file.read. Sau
khi hoan tat, phwong thirc close dwoc triéu goi dé két thic viéc doc file. Khi
dé, dir liéu tir file da doc vao mang memblock. Ching ta c6 thé b6 sung tac
vu thao tac v&i dir liéu néu mudn. Cudi cung, con tréo memblock sé bi xba dé
giai phong bo nhd.

B6 dém va Pong bo hoa

Khi thwc thi cac tac vu doc/ghi dit liéu véi file, chung ta thuc thi nhu trén
nhwng théng qua mot bé dém c6 kiéu dir liéu streambuf. B6 dém nay la mot
khéi b6 nhé dong vai tro trung gian gitra cac luéng va file vat ly. Vi du, véi
ofstream, moi thoi di€ém ham put dwoc goi, ki tw khéng ghi truc tiép 1én file
ma no sé dwoc ghi lén bo dém. Khi b§ dém day, moi di liéu chira trong do
sé dwoc ghi lén file (néu do 1a luéng ghi dir liéu) hay x6a bé dé lam ranh bo
nhé (néu dé la luong doc dir liéu). Tién trinh nay dwoc goi la dong bd héa va
c6 cac tinh hudng sau day:

- Khi file da dong: trwéc khi dong mot file, tat ca dir liéu trong bé nhé néu
chwa day van dwoc dong bo va chuin bi d€ doc/ghi 1én file.

- Khi bd nh& day: bd dém c6 kich thwéce gidi han. Khi né day, né sé tw dong
dong bd hoa.

- B6 diéu phai: khi cac bo diéu phéi dwgc str dung trén luéng, mot tién trinh
dong bo dirt diém sé dwoc dién ra. Nhitng bd diéu phdi nay bao gom: flush
va endl.

- Ham thanh vién sync(): néu ham thanh vién sync() dwoc triéu goi, tién
trinh ddng bd hoa sé dién ra. Him nay tra vé mot kiéu integer (int) twong
trng v&i -1, néu luéng khéng c6 bd dém lién két hodc trong trwdng hop
doc/ghi that bai. Ngwoc lai, n6 sé tra vé gia tri 0.
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CHUONG 17. CACLOP THU VIEN

1. Lé'p s6 phirc complex
bay la 16p template. Khi khéi tao mot 16p doi twong sé phirc, ta cin chi dinh
kiéu dit liéu cho né. N6 nam trong thw vién complex. Vi du vé viéc khai tao

mot s6 phirc:

complex<float> c(10.2, 3);

sé khoi tao mot doi twong s6 phirc ma phin thwe va phan do cda né la cac
sO thuc. Thong thwong, kiéu div liéu dwgc chi dinh cho 16p s6 phirc 1a kiéu
dit liéu thyc: float, double hoac long double. Nhwng ching ta hoan toan c6

thé str dung kiéu s6 nguyén.

Cac ham thanh vién cta lép s6 phirc

Tén thanh vién

Mirc truy cap

Chirc nang

real private Phan thyc va phan ao.

imag

Phwong thirc khéi tao: public Cac phwong thic khéi

complex<?> c; tao: khong tham s6, c6

complex<?> c(real, imag); hai tham s6 va ham tao

complex <?> c(d); sao chép.

imag() public Phuwong thirc getimage -
trd vé gia tri phan do.

real() public Phuwong thirc getReal -
trd vé gia tri cia phan
thuec.

operator= public Cac ham toan tx thanh

operator+= vién: toan tir gan, toan

operator-= tr cong hop nhit, toan

operator*= tl trir hop nhat, toan ti

operator/= nhin hop nhit, todn t
chia hop nhit.

_Add(complex) protected Cac phwong thirc cong,

_Sub(complex) trir, nhan va chia hai so

_Mul(complex) phirc.

_Div(complex)
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Cac ham toan cuc (hoac ham ban)

Tén phwong thirc Chirc nang

operator + Toan tr cdng hai so phiic.
operator — Toan tk trir hai so phirc.
operator * Toan t& nhan hai s6 phikc.
operator / Toan t chia hai s6 phirc.
operator = Toan ti gan so phirc.
operator == Toan tl¥ so sanh bang.
operator != Todan tir so sanh khac.
operator >> Toan t& nhap so phirc.
operator << Toan tk xult sd phirc.
real(complex) Tra vé phan thwc cda sé phirc.
imag(complex) Tra vé phan 4o cua so phirc.
abs(complex) Tra vé gia tri modul ctia s6 phirc. Modul cua sé

phtrc dwoc tinh theo cong thirc y/real? + imag?.
norm(complex) Tra vé gia tri 1a chuin cda s6 phirc. Chuin cia sd
phtrc 1a binh phwong gid tri cia modul, tic la
real® + imag®.

conj(complex) Tra vé s6 phirc lién hop. S6 phirc lién hop cia so
phitc a nhan dwoc bang cach thay phan 4o cia a
bang -a.

polar(float, float) Tra vé mot s6 phirc trong hé toa do Decac. Hai

tham s6 truyén vao twong &ng véi modul va
argument cua so phirc.
{real = modul * cos(arg )

imag = modul * sin(arg )

cos(complex) Tra vé gia tri cosin ciia s6 phikc.

sin(complex) Tra vé gia tri sin cla s6 phirc.

tan(complex) Tra vé gia tri tan cua so phirc.

cosh(complex) Tra vé gia tri cosin hyperbol ciia sé phikc.

sinh(complex) Tra vé gia tri sinh hyperbol cta sé phirc.

tanh(complex) Tra vé gia tri tan hyperbol ciia s6 phirc.

exp(complex) Tra vé gia tri e liy thira cia s6 phirc.

sqrt(complex) Tra vé gia tri can bic hai cua s6 phikc.

log(complex) Tra vé gia tri logarith co s6 tw nhién (logarith
nepe) cta so phirc.

log10(complex) Tra vé gia tri logarith co s6 10 ctia s6 phikc.

pow(complex, <T>) Tra vé liiy thira cia s6 phirc. Tham sé thir hai c6

thé 1a s6 phirc, s6 thuc, s6 nguyén.
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bay 1a 16p s6 hoc kha hitru dung trong tinh todn khoa hoc. Chuing ta cé thé
str dung n6 ma khong can xay dwng lai 16p nay. Tuy nhién, khi bat dau tiép
xuc vi lap trinh hwéng déi twong, can thiét phai xy dwng no.

2. Lop ngan xép stack

L&p stack cling 1a mot 16p template. N6 1am viéc theo nguyén tic hang doi -
vao trwdc ra sau. Lép stack cung cip cic phwong thirc dé lam viéc theo
nguyén tac Lifo nhw trong hoc phan ciu tric dir liéu va giai thuét.

Khai bao mét doi twong thudc 1ép stack:

stack<int> s;

Can lwu y rang, 1op stack nam trong thw vién stack. Sau diy 1a mot s6 ham

thanh vién cta lop stack.

Tén phwong thirc

Mirc truy cap

Chirc nang

stack<?>c;
stack<?,deque, allocator>

public

Ham tao. Doi véi ham tao thi
hai, ta can st dung cac déi
twong deque va allocator. Bay
cling la cac lép template.

empty()

public

Phwong thic hang. Tra vé
ki€u bool. Nhin gia tri true
néu stack rong va nguwoc lai
stack khong rong thi nhan gia
tri false.

size()

public

Phwong thic hang. Tra vé
ki€u s0 nguyén la kich thwéc
cda stack (tic sO phan tk cda
stack).

top()

public

C6 hai phurong thirc top dwoc
qua tai: hang va khong hang.
N6 tra vé phan tir nam & dinh
cda stack (tirc phan t& dwoc
dwa vao sau cung).

push()

public

B6 sung mét phan t& méi vao
trong stack.

pop()

public

Lidy ra mot phan tir trong
stack. Phwong thitc nay khong
tra vé gia tri cda phan t vira
dwoc 1y ra.
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Stack trong truwong hop nay khong bi gi¢i han kich thwéc (bdi n6é dwoc khai
bao dong).

3. Lo'p hang doi queue

Queue la mot 16p template. D€ sit dung queue, ta can khai bdo thu vién
queue twong ¥ng. Queue lam viéc theo nguyén tac Fifo - tirc vao trwdc thi
ra trwdc. Sau diy la vi du vé viéc tao mot doi twong queue:

queue<int> q;

Cac phurong thitc thanh vién cta lép queue:

Tén phwong thirc Mirc truy cap | Chirc nang
queue<?> public Ham tao. D6i véi ham tao thir
queue<?, deque, allocator> hai, ta cdn st dung cac déi

twong deque va allocator. Day
cling la cac lép template.
empty() public Phwong thic hiang. Tra vé
ki€éu bool. Nhin gid tri true
néu queue rong va nguoc lai
queue khong rong thi nhan gia
tri false.

size() public Phwong thic hang. Tra vé
ki€u s0 nguyén la kich thwéc
cla queue (tirc s6 phan t& cda
queue).

front() public Co hai phwong thirc front
dwoc qua tai: hang va khong
hang. N6 tra vé phan ti nam &
dau ra (tic phan tir dwoc dwa
vao dau tién).

back() public C6 hai phwong thirc front
dwoc qua tai: hang va khong
hang. N6 tra vé phan ti nam &
dau vao (tirc phin t& dwoc
dwa vao sau cung).

push() public B6 sung mét phan ti méi vao
trong queue. Phan t& dwoc
dwa vao theo hwdng back.
pop() public Lidy ra moét phin t& trong
queue. Phuwong thirc nay
khong trd vé gia tri ctia phan
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tx vira dwoc 1y ra. Phan ti
dwoc 1dy ra theo hwéng front.
Clng twong tw nhw stack, queue trong trweong hop nay ciing khong bi gidi
han kich thwéc (vi dwoc kha bao dong).

3. Lop vector

Can lwu y rang, 16p vector c6 ciu tric twong doi gidng véi mang. Vector
khong phai 1a mét 16p doi twong nhw trong hinh hoc. Cac phan t& cua
vector duoc sdp x€p lién tuc trong bd nhé. Ching ta khong thé roi rac hoa
cac phan tr (khi bo sung cic phan t, cin b6 sung mdt cach lién tuc; néu
khong s& bi 16i cAp phat bd nh&). Chung ta co thé truy cip dén cic phan ti
cta vector théng qua chi s6 hodc iterator.

Chwong trinh Két qua
#include <iostream> Theo chi so:
#include <vector> 10
20
using namespace std; 22
Theo con tro iterator:
int main() 10
{ 20
vector<int> v; 22

v.push_back(10);
v.push_back(20);
v.push_back(22);

cout<<"Theo chi so:"<<endl;
for (unsigned i=0; i<v.size(); i++)
cout<<v][i]<<endl];

cout<<"Theo con tro iterator:"<<endl;

vector<int>:iterator it;

for (it=v.begin(); it<v.end();++it)
cout<<*it<<end];

return 0;

}

Theo cach 1, ching ta truy cap dén cic phan tir cia vector theo cach truy
cip nhw déi véi mang; cach thi hai cho phép ta truy cip thong qua con tro
iterator. Sau day, ching ta sé tham khao cac phwong thirc thanh vién ctua
16p vector.
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Tén phwong thirc Mirc truy cap | Chirc nang

vector<?> public Ham tao.

vector<?, allocator>

~vector() public Ham huy.

operator = public Toan tir gan.

begin() public Tra vé iterator twong ng véi
iterator dau tién cua vector.

end() public Tra vé iterator twong Gng véi
iterator cudi cia vector.

rbegin() public Tra vé iterator nghich ddo cta
iterator dau tién cua vector.

rend() public Tra vé iterator nghich ddo cta
iterator cudi cia vector.

size() public Tra vé kich thwéc cuia vector.

max_size() public Tra vé kich thwéc cwc dai cha
vector.

resize(int) public Thay d6i kich thwéc cua vector.

resize(int, ?) N6 c6 hai chéng chit ham, tham
s6 int thr nhat twong ng véi
kich thwéc méi cia vector; tham
s6 template thi hai twong rng
véi gia tri dwgc b6 sung mac
dinh.

capacity() public Tra vé kich thwdc bd nhé da cap
phat cho cic phan t cta vector.
Can lwu y, co ché cip phat nay
trong C++ la tw dong va lubn
dam bao size()<=capacity().

empty() public Tra vé gia tri true néu vector
rong va nguoc lai.

reserve(int) public Thay dé6i kich thwéc cho ving
bd nhé Iwu triv cdc phan ti da
khéi tao cha vector. Tham so
cia ham twong rng véi giad tri
trd& vé cua phuwong thirc
capacity.

operator[int] public Tra vé phan tr twong &ng véi vi
tri dwoc chi dinh (nhw d6i véi
mang).

at(int) public Tham chiéu dén phin t&r twong

trng véi chi s6 dwoc chi dinh.
Phuong thirc nay twong tw nhw
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toan tw [| & trén.

front() public Tra vé phan tir diu tién (khong
phai la iterator nhw begin).

back() public Tra vé phan tir cudi cung (khong
phai la iterator nhw end).

assign(iterator, iterator) | public Khéi gan gia tri cho vector.

assign(int, ?)

push_back(?) public B6 sung mot phan t&r vao cuodi
vector.

pop_back() public Loai bd phan ti phia cudi cta
vector.

iterator(iterator, ?) public Phwong thirc th nhit tra vé

insert(iterator, ?) iterator, ba phwong thirc con lai

insert(iterator, int, ?) tra vé void. Vector sé duoc néi

insert(iterator, iterator, rong bang cach bd sung thém

iterator) cac phin t¢ méi. Phwong thic
diu tién tra vé iterator cuoi
cung cua vector sau khi néi rong
kich thwéc cua no.

erase(iterator) public X6a bd cac phan tir cta vector.

erase(iterator, iterator) Phwong thirc ddu x6a mot phin
tlr, phwong thirc hai - x6a cac
phan t& trong vung gilta hai
tham s0 dwoc chi dinh. Sau khi
x0a bod, nd tra vé iterator cua
phéan ti¥ cuoi.

swap(vector&) public Hoan do6i gié tri cda hai vector.

clear() public X6a b6 hoan toan cic phan ti
cua vector. Sau khi x6a bo, kich
thwéc ciano la 0.

get_allocator() public Tra vé sé lwong cac doi twong

dwoc cip phat bé nhé st dung
khi khé tao vector.

4. Léop string

Thw vién chuln string cia C++ cung cip 1&p template twong rng véi string
va wstring. Cac phwong thirc thanh vién cta 16p string bao gom:

Tén phwong thirc Mirc truy cap | Chirc nang
string() public Cac phuwong thirc khéi tao:
string(const string&) - Khéi tao khong tham so.
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string(const string&, int, int)
string(const char®, int)
string(const char*)
string(int, char)

- Sao chép ham tao.

- Sao chép xau con tw vi tri
int th& nhat véi d6 dai int
thir hai.

- Sao chép cac ki tr caa
mang xau ki tw véi do dai
la tham s6 int (k€ tir vi tri
dAu tién).

- Tao mot xau ki tw cé noi
dung la ki tw char va do¢ dai
la tham s0 int.

Cac iterator: begin, end, | public Xem & phan 16p vector.
rbegin, rend

size, max_size, resize, | public Xem & phan 16p vector.
capacity, reserve, clear, empty

operator[int] public Xem & phan 16p vector.

at

length() public Tra vé do dai ctia xau.
operator+= public Cong don xau.
append(const string&) public B0 sung xiu hodc mét phan
append(const string&, int, int) cua xau vao xau cii. Cac
append(const char*, int) tham s6 nay twong tw nhw
append(const char*) trong phwong thirc khéi
append(int, char) tao.

push_back(char) public B0 sung mot ki tw vao xau.
assign, erase, swap public Xem & 1&p vector.
insert(int, const string&) public Chen xau con vao xau. Cac

insert(int, const string&, int,
int)

insert(int, const char*)
insert(int, int, char)
insert(iterator, char)
insert(iterator, int, char)
insert(iterator, iterator,
iterator)

phuwong thirc str dung tham
s6 iterator hoan toan
twong tw nhw trueong hop
l6p vector. Phwong thirc 1
sé chen xau con vao xau
ban dau tai vi tri int
Phwong thirc hai twong tu,
nhwng xau con chi lay tw
tham s6 int thr 2 véi do
dai 1a tham sé int th& 3.
Phwong thirc 3 twong tw
phwong thitc 1. Phwong
thirc 4 sé chén ki tw char
vao vi tri tham so int thi
nhit véi s6 1an la tham sé

Trang | 201




Chwong 17. Cac lop thw vien

int thir 2.

replace public Thay thé mét phan cda xau
theo cac tham sé twong tw
nhu phwong thirc khéi tao.

c_str public Chuyén sang xiu dang C
twong ing.

data public Tra vé mang cac ki tu.

get_allocator public Xem & 16p vector.

copy(char?*, int, int=0) public Sao chép xau.

find(const string&, int=0) public Tim kiém xdu con trong

find(const char*, int, int) mot xau.

find(const char*, int=0)

find(char, int=0)

find_fist_of public Tim kiém xAu dau tién,

find_last_of cubi cung, khéng phai la

find_fist_not_of dau tién, khong phai la cubi

find_last_not_of cung.

substr(int, int) public Tra vé xau con tir vi tri int
th nhat véi do dai int th
hai.

compare public So sanh hai xau. Nhan gia
tri 0, néu hai xiu bang
nhau va nguoc lai.

Cac ham toan cuc.

Tén phwong thirc Chirc nang

operator+ Cong hai xau.

swap(string&, string&) | Hoan doi ndi dung cda hai xau.

operator== Cac toan tlr so sanh hai xau. Xau s>ss néu cac ki

operator!= tw trong s dirng truedc ss trong bang chir cai.

operator<

operator>

operator>=

operator<=

getline Nhap xau.

operator<< Cheén xiu va chuyén héa thanh luéng stream.

operator>> Trich tach xau tir luéng stream.
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5. Lop list

Tén phwong thirc Mirc truy cap | Chirc nang

list<?>(allocator) public Ham tao.

list<?>(int, ?, allocator)

list<?>(list)

~list() public Ham huy.

begin, end, rbegin, rend public Xem & 1&p vector.

empty, size, max_size, resize public Xem & 16p vector.

front, back, push_front, | public Xem & 1&p vector.

push_back, pop_front,

pop_back, insert, erase, swap,

clear.

splice(iterator, list) public Chuyén cic phin t&x tw
danh sach list sang danh
sach chtra twr vi tri dwoc chi
dinh.

remove(const T&) public Xo6a cac phan tr c6 gia tri
dwoc chi dinh.

remove_if public X6a phan tr va don danh
sach lai.

unique public Xo6a cac phan ti trung lap.

merge public Nhap hai danh sach lai.

sort public Sap xép danh sach.

reverse public Pao nguoc thir tw cac phan
tlr trong danh sach.

get_allocator public Xem & 1&p vector.

6. Lo’p map

Map 1a mot ciu tric dir liéu gdm c6 hai phan 1a khoéa va gia tri. M6i khoa 1a
duy nhat va né twong &ng véi mot gia tri cu thé. Lép map la mot 16p

template.

Tén phwong thirc Mirc truy cap | Chirc nang
map<?,7> public Ham tao.

~map() public Ham huy.

begin, end, rbegin, rend public Xem & 16p vector.
empty, size, max_size, resize | public Xem & 16p vector.
insert, erase, swap, clear. public Xem & 1&p vector.
operator(] public Xem & 16p vector.
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key_comp public Tra vé key cua doi twong.

value_comp public Tra vé gia tri cua doi
twong.

find public Tra vé chi s6 dang iterator
cda khoa tim kiém.

count bém sb6 do6i twong c6 khoda
chi dinh.

lower_bound Tra vé iterator cda bién
duwoi.

upper_bound Tra vé iterator cuia bién
trén.

equal_range Tra vé cap can trén va cin
duwoi.

get_allocator public Xem & 1&p vector.

7. Lop set

Set 1a mot dang c4u truc dir liéu ma moi phan ti clia né 1a mot khéa (nghia
la khong cho phép chira cic phan t& trung ldp). Cic phwong thirc cla set
hoan toan twong tw nhw cia map. Set cling 1a mot 16p template.

8. Cac 16p thw vién nhap xuat

Thw vién cac lubng nhip xuit

<ins> <istreams <ipstreams
| ios_base | | istream I istringstrean
| 10s |/ | igstrean fetream

stringstream

"

I
ostream
=

cout, cerr, clog

ostnngstream

filebuf

=

AN

+| stringbuf

00l

Thw vién iostream la thw vién hwéng ddi twong cung cap cac chirc nang

nhip xuit co ban st dung luéng stream. Mot luéng 1a mot doi twong triru
twong c6 thé lam viéc véi cac thiét bi xuat nhap. Mot luéng vé co ban c6 thé
duwoc biéu dién nhu mot day cac ki tw c6 do dai vo han.

Cac luong dwoc quan ly va lwu trir tai nguyén vat ly dwéi dang ki tw nhw tip
tin, ban phim, console, cac ki tw nay cé thé dwgc doc tir hodc ghi 1én ludng.
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Vi du cac tip tin trong C++ dwoc to chirc va twong tac véi tip tin. Mot lubng
tap tin dwoc st dung d€ maé tap tin, doc, ghi trén tap tin.

bé lam viéc véi luong, C++ cung cip thw vién iostream chuin chiva cac doéi
twong sau:

Cdc l6p template co bdn

Co s& cda thu vién iostream la ciu tric cdy pha hé cia cac 16p template. Cac
16p template cung cip hiu hét cac tinh ning trong thw vién cia C++ dé c6
thé lam viéc v&i cac kiéu dir liéu hién dai dwoc bo sung sau nay. N6 la mot
tdp hop cac l16p template, mdi 1¢p c6 hai tham s6 template: ki€u char
(charT) dé xac dinh ki€u cda cac phin tir va tham so traits dé cung cap cac
dic tinh b6 sung cho moi loai phan tit. L&p template trong cdy pha hé 16p c6
cung tén v&i doi twong thé hién cta lép char va cé tién to 1a basic_. Vi du 1ép
template cua istream la basic_istream, cua fstream la basic_fstream,... Chi
c6 duy nhit mot ngoai 1é€ d6 1a ios_base la mot 1é6p ddc 1ap va khong ton tai
16p twong rng la base.

Thuc thé ctia I6p template

Thw vién dwgc chia thanh hai tip hop thwc thé cua 16p iostream: mot 1a
theo hwéng hep dé quan ly cac phan t ki€u char va mot phan t& thudc kiéu
khac; theo hwdéng rong dé to chirc cac phin ti ki€u wchar_t.

Thuc thé theo hwéng hep char c6 thé dwoc biét dén nhiéu hon nhw 1a mot
thwc thé cua thw vién iostream. Cac 1&p nhu ios, iostream va ofstream la cac
thuc thé theo hwdng rong. Bi€u do & trén la bi€u do biéu dién tén va mdi
quan hé gitra cac 1&p theo hwédng hep.

Cac thuc thé theo hwdéng rong wchar_t c6 cung tén véi thuce thé theo hwdng
hep nhwng c6 tién t6 bo sung la w. Vi du wios va ios, wistream va
wofstream.

Cdc déi twong chudn

La moét phan clta thw vién iostream, dwgc dic td trong tép tiéu dé
<iostream> thwong dwoc sit dung dé thwc hién cac chirc nang nhip xuit
chuan. Ching dworc chia thanh hai nhém: nhém d6i twong dinh hwdng hep
bao gbm ba doi twong pho bién nhit: cin, cout, cer va clog va nhém dinh
hwéng rong bao gobm wcin, weout, werr va wlog.
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Cdc kiéu dir lidu

Cac 1op iostream st dung cac kiéu co ban. Chung st dung kiéu dir liéu co
ban phu thudc vao sw thé hién cia chiung. Vi du theo mic dinh char va
wchar_t, kiéu streampos, streamoff va streamsize dung dé biéu dién vi tri,
offset va kich thwéc twong ng.

Cdc thao tdc thuwc hién

Cac thao tac thwec thi trén luéng la cac ham toan cuc dwoc thiét ké dé si
dung cung v&i toan tlr chen << va toan tr trich tach >>. Ngoai ra con cé cac
chirc nang dinh dang nhw endl, hex, scientific.

Cdc tdp tin

» <jos>, <istream>, <ostream>, <streambuf> va <iosfwd> khong thwong
dwoc st dung mot cach truec ti€p trong cac chwong trinh C++. Chiing mo
ta 16p co s& cua cay pha hé va dwoc dwa vao trong chwong trinh théng
qua mot tap tin tiéu dé khéc ctia thw vién chira cac 1¢p dan xuét.

» <jostream> dac ta cac do6i twong st dung dé két noi théong qua cac
chuan nhip xuit (bao géom ca cin, cout).

» <fstream> xac dinh cac 16p luéng (nhw cac 16p template basic_ifstream
hay 16p ofstream) cling nhw cac déi twong bd dém (basic_filebuf).
Nhirng 1¢p nay dwoc stt dung dé 1am viéc vi tip tin bang cach st dung
lubng.

» <sstream> cac l&p xac dinh trong tap tin nay thwong s dung doi twong
string néu ching la luéng.

» <jomanip> dic td moét vai chirc nang chuin véi cac tham s6 dwoc st
dung két hop véi cac toan tir tach va chén dé chinh stra cac co hiéu va
cac théng sé dinh dang.

Cdc thanh phdn ctia thw vién iostream (véi thuwc thé char)
1) Cdc Iop trong iostream (c6 thé tham khdo thém trong thw vién nay).

% L6p ios_base
s Lop ios

s Lop istream
s Lop ostream
% Lop ifstream
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s Lop ofstream

s LOp fstream

s Lop istringstream
¢ Lop ostringstream
s Lop streambuf

% L6p filebuf

% L6p stringbuf

2) Cdc déi twong

% Déi twong cin

2 ”

Xem chwong “Nhip xuit co ban”. Cic phwong thirc va thudc tinh khac
xem thém & 16p istream.

% Dol twong cout

Xem chwong “Nhip xuit co ban”. Cac phwong thirc va thudc tinh cta 16p
Khac xem thém & 16p ostream.

% Dol twong cerr

Thudc 16p ostream dwogc st dung dé€ in ludng 16i co ban. Mic dinh, hiu
hét hé théng déu c6 mot chuin 16i co ban d€ in ra man hinh. B&i vi cerr 1a
mot dbi twong cla 1&p ostream, ching ta ¢ thé viét cac ki tu theo dir liéu
dwoc dinh dang nh¢ vao toan tr chen << hodc khong dinh dang dit liéu
néu st dung ham thanh vién write.

#include <iostream>

int main()
{
int num;
std::cin>>num;
if (std::cin.good())

{

std::cout<<"Good !";
}else
{

std::cerr<<"Error";
//Hoac std::cerr.write("Error",
sizeof(std::streamsize));
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}

return O;

Néu s6 nguyén nhip vao diung dinh dang thi sé thwc hién chirc ning in ra
“Good”, nguworc lai s€ in ra “Error”.

% Dol twrong clog
Twong tw nhu cerr, clog dung dé biéu dién luéng dang nhap chun.
3) Cdc kiéu dir liéu

% Kiéu fpos: xac dinh vi tri trong luéng. V& ban chit n6 la moét 16p
template. N6 c6 hai thanh vién getter va setter twong &ng la: state() va
state(stateT).

% Kiéu streamoff: xac dinh vi tri ca offset trong luéng. Ta hoan toan cé

thé chuyén d6i n6 thanh streamsize, fpos hodc streampos.

» Kiéu streampos: twong tw véi fpos.

L)

0

*

L)

» Kiéu streamsize: biéu dién kich thwéc ludng.

D)

4) Cdc thao tdc thuc hién

% boolalpha: thwong st dung két hop véi toan tir nhip >> hodc xuit <<,
Néu tham so6 la boolalpha thi tham s6 bool 1a 1 va 0 twong trng sé dwoc
hiéu la true va false.

#include <iostream> true
true
int main()
{
bool num;

std::cin>>std::boolalpha>>num;
std::cout<<num;
return 0;

% dec: doc ghi dir liéu s6 theo dang thap phin (mac dinh).

#include <iostream> true
true

int main()
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{
int num = 10;
std::cout<<std::dec<<num;
return 0;

}

% endl: chén diu xudng dong. Twong tw nhw “\n”.

% ends: chén ki ty trong “\0”.

% fixed: 4p dung cho dinh dang s6 thuwc c6 dau cham. Khi
cout.precision(int) dwoc triéu goi, thi s chir s6 thip phan (tham sé
int) sé dwoc ap dung néu chuin xuit dir liéu c6 str dung fixed (khac véi
none - sé€ ap dung theo mac dinh va khéng phu thudc vao viéc triéu goi

phwong thirc trén).
#include <iostream> 314 1
//Khéng bat
int main() fixed
{
floata = 3.141516f, b = 1.00f; 3.142 1.000
std::cout.precision(3); //Bat fixed

std::cout<<a<<"\t"<<b<<std::endl];
std::cout<<std::fixed<<a<<"\t"<<b;
return 0;

}
% flush: dong b6 h6a b dém véi con tro luong. Piéu nay c6 nghia la tit ca
cac ki ty chwa dworc ghi trong bo dém sé dwoc ghi ra lién tuc.

#include <fstream> //Dit liéu s€ duoc ghi lién
using namespace std; tuc lén tap tin test.txt. D

liéu trong file nay sé duoc
int main () { cap nhép lién tuc 100 Ian.

ofstream outfile
("test.txt™);

for (int n=0; n<100; n++)
outfile << n << flush;

outfile.close();

return O;

}
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% hex: thiét 1ap co hiéu chudi thap luc phan cho s6 dwoc in ra.
cout<<hex<<15; //Kétqud-F

% internal: kéo gidn vung dit liéu vé hai phia (twong tw justify trong
Microsoft Word) theo d6 rong dwoc thiét 1ap béi cout.width(int).

s left: twong tw internal, nhwng di liéu dwoc kéo vé bén trai.

noboolalpha: ngwoc lai v&i boolalpha, chi in ra gia trila 1 va 0, du cho

gia tri ddng c6 dwoc thiét 14p 1a true, va gia tri sai dwoc thiét l1ap la

G

X3

%

false.
» noshowbase: khong hién thi dang thirc ctua co s6. Vi du co s6 8 sé co
dang 0x... Néu co hiéu nay dwgec triéu goi, dong dir liéu in ra sé khong

D)

chtra Ox.
» noshowpoint: khong hién thi ddu chdm dong.
noshowpos: khong hién thi diu cia s6 duwong.
noskipws: khong bé qua cac ki tw trang khi tach dir liéu (khi két hop st

0’0

)
L X4

3

%

dung 16p istringstream).

nounitbuf: bd dém sé& khong bi 1am can sau mdi lan thwc hién thao tac

ghi dir liéu.

% nouppercase: khong hién thi phan chir trong cac gia tri ctia hé co s6 16
dwdi dang chit hoa (nghia la ludn viét thwong a, b, ¢, d, e, f).

% oct: thiét 1ap c& hiéu cho chudi bat phan in ra (chuyén mot sd thanh

X3

%

chudi bat phan).

resetiosflags : hiy bo co hiéu twong &rng véi hé co s6 dwoc chon.

right: twong tw internal, nhwng di liéu dwoc kéo vé bén phai.

scientific: twong tu fixed, nhung né hién thi s6 thap phin diu chim

X3

%

)
0‘0

X3

%

dong dwéi dang E.
% setbase: thiét 1ap hé co s6 sé chuyén doi. N6 twong dwong véi hex -
néu co so thiét1ap la 16; oct - 8; dec - 10.
% setfill: b6 sung cac ki tw dwoc chi dinh vao phan con tréng trong vung
dit liéu dworc chi dinh.
setiosflags: thiét 1ap co hiéu véi hé co sd dwoc chon.

R/
0’0

X3

*

setprecision: thiét 1ap s6 6 trong danh cho ca phan nguyén l14n phan
thap phan (khéng tinh diu cham). Ciing hoat déng twong Gng véi
fixed.

% setw: thiét 1ap d0 rong cho vung di liéu hién thi.

% showbase: hién thi dang thic co s6. Co hiéu nay nguwoc véi
noshowbase.
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)
L X4

showpoint: hién thi ddu chAm déng.

showpos: hién thi ddu + trudc s6 dwong.

skipws: bd qua ki tw trang khi tach dir liéu.

unitbuf: bd dém s& bi 1am can sau moi Ian ghi dir liéu.

uppercase: hién thi phin chi trong hé co s6 16 dwdi dang chir hoa (A,
B,C,D,E, F).

% ws: bd qua cac ki tw trdng (hodc cac ki tw tab, enter) khi tach dit liéu.

)
X4

)

)
X4

)
0‘0 L)

)
X4

)
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HUONG DAN THU'C HANH

BAI THY'C HANH SO 1
Nhip xuat co ban va Ham trong C++.

Hay thwc hién cac cong viéc sau day:

a. Xy dwng mot chwong trinh gobm c6 hai phan: phan file header dit tén la
tieude.h, phan chwong trinh chinh la main.cpp.

b. T4t cd cac ham trong chwong trinh cin phai khai bdo prototype. Cac tiéu
dé file dwoc dat trong tép tiéu dé. Chwong trinh chinh chira cac ham thuc
hién cac cong viéc sau va ham main.

- S& dung ham nhép xuit co ban dé xay dwng ham nhip vao mét xau ki tw
duwdi dang ki€u dir liéu string. Sau do:

+ In ra xau dao nguwoc. Vi du “Toi di hoc”, thi in ra “coh id ioT”. Ham nay
goi la ham DaoXau.

+ In ra cac ki tw dao ngwoc. Vi du “Toi di hoc”, thi in ra “hoc di Toi”. Ham
nay goi la ham DaoTu.

- Nhip vao mot mang s6 nguyén, in ra tong cac phan tir ciia ching. Ham
nay goi la ham TinhTong.

- St dung khai bdo chong chat ham, dé xay dung hai ham giadi phwong trinh
bic nhat va phwong trinh bic hai. Tén goi cia hai ham nay la
GiaiPhuongTrinh.

- Str dung khai bado ham véi tham s6 mac dinh dé giai phwong trinh bic nhat
va phwong trinh bac hai, ham nay cé tén goi la GiaiPhuongTrinhTSMD.

- Trong ham main, hay thwc hién cac céng viéc sau: in ra thong bao nhap
vao mot xau ki tw va goi ham DaoXau va DaoTu, nhip vao mdt mang sé
nguyén va goi ham TinhTong. S& dung ham xuit nhip co ban dé dwa ra
thong bdo nhap cac hé s6 cho phwong trinh. Néu hé sé ¢ nhap vao bang 0,
thi thwc hién gidi phwong trinh bac nhat, con ¢ khac khéng thi thwc hién giai
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phwong trinh bAc hai (giai cAc phwong trinh nay bang cach goi cac ham xay
dwng & trén).

BAI THU'C HANH SO 2
Xay dwng Lo'p va Lam viéc véi Poi Twong

1. Xay dwng 1&p HangHoa gém c6 cic phwong thirc va thudc tinh sau:

Tén goi Mirc truy cap Loai Giai thich
tenHang private Tén mat hang
ngaySanXuat private Thudc | Ngay san xuit
donGia private tinh DPon gia
soLuong private SO lwong
SetTenHang public Thiét 1ap tén hang
GetTenHang public Tiép nhin tén hang
SetNgaySanXuat public Thiét 14p ngay san xuat
GetNgaySanXuat public Tiép nhin ngay san xuit

: : Phuwong A v
SetDonGia public thire Thiét lap don gia
GetDonGia public Tiép nhin don gia
SetSoLuong public Thiét 1ap so lwong
GetSoLuong public Tiép nhan s6 lwong
TinhTien public Tinh tién

Cac phwong thirc trén bao gom setter va getter. Phwong thirc TinhTien la
phuong thirc dung dé tinh s6 tién ma khach hang mua. Tinh tién sé bang
donGia*soLuong.

2. Xay dung 1&p KhachHang gom cac phwong thirc va thudc tinh sau:

Tén goi Mikc truy cap | Loai Giai thich
username private Thudc | Tén tai khodn nguoi dung
password private tinh | Mat khiu nguoi dung
SetUsername | public Lap tai khoan ngudi dung

GetUsername | public Tiép nhén tai khodn nguwdi dung

SetPassword | public P}:}lfg?g Lap mat khiu nguwoi dung
GetPassword | public Tiép nhian mat khau ngwoi dung
MuaHang public Mua hang

Cac phuong thirc setter va getter hoan toan twong tw nhw trén. Phwong
thirc MuaHang sé triéu goi cac phwong thirc thiét 14p tén hang, ngay san
xuit, va tinh tién cia d6i twong HangHoa & trén. Phwong thirc mua hang
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nay, chi dwgc chidp nhin khi username va password ctia khach hang nhip
vao trung v&i username va password trong hé thong.

Trong chwong trinh chinh, hiy tao hai déi twong cta hai 16p HangHoa va
KhachHang. Username va Password ctia khach hang nhap vao tir ban phim.
Kiém tra néu username va password trung v&i username va password
dwoc thiét 14p sdn thi khi d6 méi tién hanh khéi tao ddi twong KhachHang,
néu nguwoc lai, hiiy bo giao dich va in théng bao: “Xin loi, tai khoan cua quy
khach khong ton tai trong he thong. Xin lien he dang ki voi chi nhanh khach
hang gan nhat”. Trong treong hop dang nhap thanh cong, hay thuc hién
hanh déng mua hang cta d6i twong khach hang nay (thao tic mua dwoc
nhap vao tir ban phim).

BAI THU’'C HANH SO 3
Ham tao, sao chép ham tao, ham ban, con tré this

Lwu y: trong bai thwc hanh & chwong nay, chi cho phép str dung con tré déi
twong dé€ thwc hién. Moi phwong dn st dung khai bdo ddi twong thdng
thwong sé khéng dwoc chdp nhdn !

1. Quay tré lai v&i bai thwe hanh sé 2. Hay tao chwong trinh bang cach thay
thé cac phwong thirc setter bang cac ham tao twong ¢ng. Hay sir dung con
tro this trong treong hop nay. Bo sung phwong thirc ResetHangHoa cho
lé6p HangHoa dé dwa vé cac tham s6 mac dinh cho cac thudc tinh (xau ki tw
thi thiét 1ap vé 7, s6 nguyén/thuc thi thiét 1ap vé 0). B6 sung phwong thirc
HuyBo cho d6i twong KhachHang dé huy bo viéc mua hang. Trong chwong
trinh chinh, hdy tao con tré déi twong dé thuwc hién hanh dong mua hang va
hanh dong huay bo.

2. Xay dwng 16p diém Point va 1&p hinh tron Round. St dung ham random
dé tao toa do ngiu nhién cho mot déi twong diém trong ham tao cha doi
twong diém. Cho truwédc toa dé tAm ctia dwong tron, ban kinh cia né. Hay
dwa ra cac két luan vé mot diém dwoc khéi tao ndm trong hay ngoai dwong
tron. Pay la phwong thirc thanh vién cda 16p hinh tron.

Khuyén khich: Nén str dung ham ban va 1&p ban.
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BAI THU’'C HANH SO 4
Chong chat Toan tir trong C++

X4y duwng 2 1&p sO phirc va 1ép phan s6. Str dung chong chit toan tir dé thuc
hién cac thao tac tinh toan sau:

- Lop s6 phirc: phwong thirc khéi tao (hodc phwong thirc setter), phwong
thirc sao chép ham tao, phwong thirc + (cong hai sd phirc), - (trir hai s6
phtrc), * (nhin hai sé phirc), / (chia hai s6 phic) va phwong thic tinh
modul va argument ctia s0 phirc. Xdy dwng ham chong chat toan ti
nhip/xuat dir liéu véi 16p s6 phirc nay.

- Lo)p phan so: phwong thirc khéi tao, phwong thirc sao chép ham tao,
phwong thic + (cong hai phin s6), phwong thitc - (trir hai phin s0),
phwong thirc * (nhan hai phan s6), phwong thirc / (chia hai phan s6). Xay
dung ham chéng chat toan ti nhip/xuit di liéu v&i 1ép phan s nay.

BAI THU’C HANH SO 5
Ki thuit thira ké trong C++

Xay dung 16p HinhKhoi, chitra thudc tinh chiéu cao (chieucao). Xay dung
ham tao twong rng va phwong thirc sao chép ham tao.

X4y dwng 16p HinhKhoil thira ké tir 1&p HinhKhoi. B6 sung thém thudc tinh
chiéu dai (chieudai). B6 sung ham tao va phwong thirc sao chép ham tao.
Xay dung tiép ham tinh thé tich cho HinhKhoil (bdng chieucao*chieudai?).

Xay dung 16p 16p HinhKhoi2 thira ké tir 1¢p HinhKhoil. B6 sung thém thudc
tinh chiéu rong (chieurong). B6 sung ham tao va phwong thic sao chép
ham tao. Qua tdi ham tinh thé tich cho HinhKhoi2 (bang
chieucao*chieudai*chieurong).

X4y dwng 16p HinhKhoi3 thira ké tir 1&p HinhKhoi. B6 sung thém thudc tinh
ban kinh (bankinh). B6 sung ham tao va phwong thirc sao chép ham tao.
Xay dwng ham tinh thé tich cho HinhKhoi3 (bang chieucao*Pi*bankinh?).
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BAI THU’'C HANH SO 6
Lop co s@ triru twong trong C++

Xay dung mot 16p co s triru twong Vector chira ba phwong thirc do thuan
tuy: TinhDoDai (tinh d6 dai), SinGoc (tinh sin ctia géc gitta hai Vector),
TrucGiao (tim vector truc giao - tirc vector vudng goc vi vector trén), hai
thudc tinh thanh vién la toa d6 x va y, hai phwong thirc setter (khong s
dung ham tao trong truedng hop nay, vi 1ép triru twong khéng c6 kha nang
tao ra mot sy thé hién, va ham tao ciing khong dwoc thira ké); hoac st dung
phwong thirc tham chiéu getter.

Xay dung 1&p Vector2D thira ké tir 16p co sé triru twong Vector dé thwce thi
cac phuong thirc 3o thuin tdy néu trén.

Xay dwng 16p Vector3D thira ké tir 16p co s& triru twgng Vector (b6 sung
thém toa d6 z va cac phwong thirc getter, setter twong &ng) dé thuc thi cac
phwong thirc 4o thuin tdy néu trén.

Trong d6, Vector2D la vector 2 chiéu (chi c6 hai toa do x va y); Vector3D la
vector 3 chiéu (c6 ba toa d0 x, y va z).

Bai thwc hanh so6 1 2 3 4 5 6
Di€ém 20 15 20 15 20 10
Ngwong dat 60-70

Cong diém 70-80 80-90 90-100
Quy doi +1 +1.5 +2

- M6i bai thuc hanh c6 thé thwc hién & nha hodc trén 1ép, nhung phai ndp
bai dung thoi han.

- Han nd6p moi bai thuc hanh twong (ng véi budi thwe hanh. Vi du: Bai thuc
hanh s6 1 phai ndp ding han vao budi th nhat (md&i dat diém t6i da). Néu
mudn mot buodi, trir di 2 diém. Néu ndp tit ca cac bai vao bubi cudi cung, thi
toi da chi dat Ngwong Pat.
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- Piém tong két mén hoc gom co6 4 cot diém qua trinh va 1 diém thi. Piém
Qua trinh 1 = Diém chuyén can; Piém Qua trinh 2, Piém Qua trinh 3 sé
twong rng vdi 2 bai trac nghiém; Pi€m Qua trinh 4 = Diém Thwc hanh/10.
Diém thi cudi cung sé bang két qua thi dat dwoc cong thém diém Quy dai.
Diém téng két sé dworc tinh theo cong thirc:

(QT, + QT, + QT; + QT,) THI
8 2
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BAI TAP NANG CAO

Bai tap 1.
Xay dung cadc ham dé tinh cac tong sau day:

5—1+2+ +n—1
23 n

S=114+2'+-+n!
S=1-243—-+(-D"Ln

1! 2! n!
S = - + ot
x+k x?—k? x4+ (—1)n+1 kn

S=1'4+3+--+(2n—-1)!
Trong d6: n, x va k 1a cac tham sé nhép vao tir ban phim.
Bai tap 2.

Khai bao chudi ki tw bang cach st dung con tré. Sau d6 xay dwng cac ham dé
thuc hién cac cau sau:

- Dém s6 ki tw c6 gia tri la a.

- bao xau ki tu.

- bao tir.

- Pém so tir.

- Nhom cac ki ty cung loai. Vi du:
Xau ban dau: aaabbbaacbd
Xau in ra: 5a4bl1cld

- Thuat toan nén dit liéu RLE (Run length Encoding) la thuat toan nén
khong mat dir liéu lossless. N6 dwoc sir dung dé nén anh déi véi dinh dang
bmp. Thuit toan RLE sé thwc hién dém s6 ki tw giong nhau va lién tiép, sau

Trang | 218



Phan Bai tap

do, sé thay thé toan bd day ki tw gidng nhau nay bang s6 Ki tw dém dworc
sau dé la ki tw twong wng. Vi du:

Xau ban dau: aaaabbbbcdddAA
Xau sau khi nén: 4a4b1c3d2A
+ Hay xy duwng ham RLE dé nén dir liéu. V&i dix liéu nhip vao tir ban phim.

+ Hay xay duwng ham IRLE dé gidi nén dir liéu. Véi dir liéu nhap vao tir ban
phim.

Bai tap 3.

Xay dwng cac ham thwc hién cic chirc nang sau diy trén mang mot chiéu
bang hai cich: khai bao theo kiéu thong thwong va khai bio bang con tro.

- Ham nhép dit liéu cho mang 1 chiéu.

- Ham xuat dit liéu cho mang 1 chiéu.

- Ham tinh téng cic phan ti cia mang.

- Ham tinh téng cac phan ti cia mang la s6 nguyén to.

- Ham tinh téng cac phan ti& cia mang la sd chinh phwong.

- Ham tinh téng cac s6 nguyén t6 cia mang lén hon 10 va nhé hon 100.
- Ham tinh t6ng cac phan tir cia mang 1a sd chinh phwong chén.

- Ham dém s6 phan t&r ca mang la s6 nguyén té.

- Ham dém s6 phan ti cia mang la s6 chinh phwong,

- Ham dém so phéan tir cia mang la sé nguyén td 1é6n hon 10 va nhé hon 50.
- Ham dém s6 phan ti¥ cia mang 1a s6 chinh phwong chan.

- Ham tim kiém chi s phan tir c6 gia tri x cia mang.

- Ham tinh gia tri trung binh ctiia mang.

- Ham tim chi s6 cta phan tir c6 gia tri nho6 nhat.

- Ham tim chi s6 cta phan tr cé gia tri lon nhat.
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- Ham s3p x&p mang theo thi tw ting dan (c6 thé st dung thuat todn sdp
x€p bat ki).

- Ham tinh gi4 tri trung binh clia cic phén t ciia mang c6 gia tri chan.

- Ham don tt cd cac phan t¥ chan vé mot phia, cic phan tir 1é vé mot phia.
Vidy, mang ban daula: 1456 23 thikétquaséla15346 2.

- Ham x4c dinh phan t c6 gia tri gin véi gia tri trung binh cda mang nhat.

- Ham day cac phan t& cia mang 1én n vi tri. Vi du mang ban daula13 254
7 9.Néu n = 2, thi mang thu dwocséla7913254.

B6 sung ham main va cic thw vién dé nhin dwoc mot chwong trinh hoan
chinh. Cac ham can dwoc khai bao theo prototype.

Bai tap 4.

Xay dung cac ham dé thwc hién cac chirc ning sau diy trén mang hai chiéu
bang hai cach khai bo: theo kiéu thong thwong va khai b4o bang con tro.

- Ham nhép gia tri cho mang hai chiéu.

- Ham xuat gia tri cda mang hai chiéu theo dang ma tran.

- Ham cOng hai ma tran.

- Ham nhan hai ma tran.

- Ham thay thé tat ca cac phan ti c6 gia tri 1é cia ma tran thanh 0.

- Ham thay thé tit cd c4c phan tlr Am clia ma trdn bang phan tr dwong
twong ing.

- Ham thay thé cac phan t& c6 gia tri nho hon gia tri trung binh ctia ma tran
bang phan tx 0.

- Ham tinh Iy thira cia ma tran vuong.

Cac ham yéu ciu dwoc xay dung theo prototype. Cac ma tran (mang hai
chiéu) trong cac bai tip trén la ma tran vudng. B6 sung ham main va cac thw
vién can thiét dé dwoc mot chwong trinh hoan chinh.

Bai tap 5.
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Hay chon lwa cdc phwong phap phu hop trong 14p trinh hwéng d6i twong dé
1ap trinh giai cac bai toan sau day.

a) Xay dwng 1&6p TamGiac (tam giac) gom c6 ba canh véi cdc phwong thire
sau:

- Cac phwong thirc khéi tao cho tam gidc: khong tham so, c6 tham s6 va sao
chép ham tao.

- Cac phwong thirc Getter.

- Phuong thirc KiemTra dé cho biét né c6 phai la mét tam giac thuc sw
khong.

- Phwong thirc tinh dién tich tam gidc néu né la mot tam giac thuc su.
- Cac phwong thirc nhip/xuat cho tam giac. Xay dung theo toan tt.

b) Xay dwng 16p Diem (diém) gém cé 3 toa do x, y, z va cac phwong thirc
sau:

- Cac phuwong thirc khai tao.
- Cac phwong thirc Getter.
- Phwong thikc tinh khodng cach gitta hai diém.

Xay dwng 1ép Vector gobm c6 hai thudc tinh twong &ng véi hai d6i twong
Diem (diém dau va diém mut). Hiy bd sung cac phwong thirc sau cho 1ép
Vector:

- Cac phuwong thirc khaoi tao.

- Cac phwong thirc Getter.

- Phwong thirc tinh do dai caa vector.

- Phwong thirc cong hai vector. Xay dwng theo toan tix.
- Phwong thirc tinh tich vo6 hwéng caa hai vector.

- Phwong thirc tinh cosin goéc gitra hai vector.

- Phwong thirc tinh tich hitu hwéng caa hai vector.
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Xay dung 16p HinhCau (hinh ciu) gom hai thudc tinh la doi twong Diem
twong ng véi tAm hinh ciu va ban kinh R. Hay bé sung cic phwong thirc
sau cho 1&p HinhCau:

- Cac phuwong thirc khoi tao.

- Cac phwong thirc Getter.

- Phwong thikc tinh dién tich hinh ciu.

- Phwong thirc xac dinh vi tri twong d6i gitra hinh cdu va mot diém.

- Phwong thirc xac dinh vi tri twong d6i gitra hai hinh ciu.

Yéu ciu chung: hiy b6 sung cic ham toan tir nhip xuit cho mobi 16p déi
twong trén.

Bai 6.

Xay dung 16p ConNguoi gom c6 hai thudc tinh thanh vién la: tén va tuoi. Cac
phwong thirc khéi tao va cac phwong thirc Getter twong rng.

L&p NhanVien thira ké tir 1¢p ConNguoi, bang cach b6 sung thém hai thudc
tinh 1a: ma nhén vién, lwvong va mirc déng gop (tinh theo lwong). B6 sung
phwong thirc khéi tao va cac phwong thirc Getter.

Cac céng ty quan ly nhan vién ctia minh. Poi twong CongTy c6 cac thudc
tinh: tén cong ty, mirc déng gbép chuln, ngan sach hién cd, ngudn thu theo
thang, nguén chi theo thang. Gid s ngudén chi nay khéng bao gom chi phi
tra lwong cho nhéan vién. D6i twong CongTy c6 phwong thirc tuyén dung dé
tuyén thém nhan vién, va phwong thirc sa thai dé€ sa thai nhan vién.

M6t nhan vién sé bi sa thai, néu mirc déng gép cia ho nhé hon mirc déng
gop chuln cda cong ty.

Mot cOng ty sé tuyén b6 pha san néu von diéu 1é cia ho bi Am. V6n diéu 1€ 1a
téng ngan sach hién c6 cong véi mirc ddng gép cia moi nhan vién trir cho
nguon chi theo thang va trir ti€p cho téng lwong chi trd cho toan bé nhan

vién. Hiy xiy dwng chwong trinh dé thwc thi mé ta nay.

Bai 7.

Hay xay dwng chwong trinh (rng dung theo mo ta sau.
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- L&p déi twong ngwoi dung gom cac thudc tinh: username, password, ciu
hoi bdo méit va ciu trad 1. B6 sung cadc phwong thic twong rng cho phu
hop. Khi chay chwong trinh, ngwdi dung nhap vao username va password.
Néu trung khép véi username va password da tao trong hé thong thi thong
bao dang nhap thanh cong.

- Sau khi ddng nhip thanh céng, ngwdi dung cé quyén triéu goi cac phwong
thirc tinh todn cda lép s6 phirc va phan s6 (cin xdy dwng thém hai 1&p nay).

- Néu nguoi dung ding nhip khéng thanh cong, yéu cau ho xac minh rang
c6 phaéi ho da quén mat khiu hay khong bang mot cAu hoi bado mat. Néu tra
loi dang, thi cho phép ho thay d6i mat khiu.

- Néu dang nhip khéng thanh cong va tra loi sai cidu hdi bado méat, hdy in ra
théng bao “Ban chwa phai la thanh vién”, hay chon “y” dé dang ki va chon
“n” dé thoat.

Bai 8.

Moi ddi twong Shape trong Microsoft Word déu c6 c6 cac thudc tinh: mau
vién, mau nén, ndi dung van ban bén trong, thi bic, tinh trang dang dwoc
chon hay khong va cac phwong thitc khai tao, thay déi gia tri cho moi thudc
tinh (phwong thirc setter).

Hay tao ra mot mang 10 phan t& Shape. Cac gia tri thr bic khéng dwoc
triung nhau (va phan bé tir 0-9). Trong 10 déi twong nay, tai moi thoi diém,
chi c6 ding mot d6i twong dang & tinh trang chon. Néu doi twong & tinh
trang chon, thi ta méi c6 quyén thay doi gia tri cho né.

Hay bo sung thém cdc phwong thirc cin thiét dé thuc hién cac yéu ciu trén.
Bai 9.

Hay phan tich mé hinh quan ly sinh vién trong trwong dai hoc. Tir m6 hinh
phan tich dwoc, hay xay dwng chwong trinh quan ly sinh vién. Trong mo
hinh nay, yéu ciu quan ly khéng dwéi 10 16p dbi twong.

Goi y: Cac 1ép doi twong trong mo hinh nay bao gobm - Sinh vién, Gido vién
cht nhiém, Phong Cong tac hoc sinh sinh vién, Phong Pao tao, Phong Tai

chinh, Khoa chuyén moén, Poan TN, L&p, Phong hoc, Mon hoc...

Bai 10.
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Hay phén tich theo hwéng do6i twong mé hinh quan ly Nha nwéc thu nho
dwoc cho bén dwéi day. Tr mo hinh phan tich d6, hay xdy dung chwong
trinh d€ quan ly Nha nwéc thu nhé. Biét rang, twong tac gitta cac ddi twong
c6 tinh bac cAu.

Coso

NN,

— > Kéthwa <———> Twongtac

Hinh 23 - M6 hinh twong tac quan ly Nha nuéec.




Phan Bai tap

BAI TAP LON

Dy an 1. Phan tich, thiét ké va xay dung chwong trinh quan ly thw vién.
Trong chwong trinh nay, ciAn ddm bao cac chirc nang sau day:

- Trong md hinh quan Iy nay cin ddm bao cac théng tin: ma sach, tén sach,
tén tac gid, nam xuit ban, nha xuat ban, sé trang, gia va so lwong.

- Cho phép b6 sung thém mot hodc nhiéu quyén sach.

- Cap nhép lai s0 lwong sach khi c6 ngwdi mwon/tra sach.
- Tim ki€ém sach theo tén tac gid hodc tén sach.

- Kiém tra tinh trang sach con hay khoéng.

- Chwong trinh thuc thi trén man hinh Console. C6 menu tuy chon. Dit liéu
dwoc lwu trit vao tap tin data.dat dwéi dang ma hoa nhi phan.

Dw an 2. Phan tich, thiét ké va xdy dung chwong trinh quan ly website ban
may tinh. Trong chwong trinh trinh nay, cin ddm bao cac chirc nang sau
day:

- Trong md hinh quan Iy ndy, cAn ddm bao cac théng tin: ma hang, mau sic,
nwdc san xudt, hdng, gia tién, s6 lwgng, thoi gian bao hanh, cé cai dat hé
diéu hanh hay khong, dia chi khac hang, s6 dién thoai khach hang.

- Tim kiém mat hang theo tén hang, gia tién va nwéc san xuat.
- Kiém tra tinh trang con hang hay khong.
- B6 sung (nhip thém hang) hoic x6a bé (ban hang).

- Chwong trinh thuc thi trén man hinh Console. C6 menu tuy chon. Dit liéu
dwoc lwu trit vao tap tin data.dat dwé¢i dang ma héa nhi phan.

Dw an 3. Phan tich, thiét ké va xdy dwng chwong trinh quan ly nhan vién
trong cong ty. Trong chwong trinh trinh nay, cAn dam bao cac chirc nang
sau day:
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- Trong md hinh quan ly nay, cin ddm bao cac théng tin: ma nhan vién, ho
tén nhan vién, ngay thang nam sinh, hé s lwong, nim bat diu cdng tac, tinh
trang hon nhan, bo phan lam viéc.

- Tim ki€ém nhén vién theo ho tén.
- Thong ké sé lwong nhan vién theo bo phin lam viéc
- B6 sung (tuyén dung) hoic x6a b (két thic hgp dong).

- Chwong trinh thwc thi trén man hinh Console. C6 menu tuy chon. Dir liéu
dwoc lwu trit vao tap tin data.dat dwé¢i dang ma héa nhi phan.

Dw an 4. Phan tich, thiét ké va xay dung game FarmVille (mdt game noi
tiéng trén Facebook). Trong game nay, cin dam bao cic chirc nang sau day:

- Trong mo6 hinh quan ly nay, cdn dam bdo cic thong tin: nguoi choi -
email, tén nguwoi choi, tong s6 tién. Cac doi twong trong game: tén doi
twong, tri gia, thoi gian khéi tao, thoi gian thu hoach.

- Tim kiém nguoi choi theo ho tén.
- Thong ké sé tién thu dwoc cia mot ngwdi choi.
- BO sung nguwoi choi hodc d6i twong trong game.

- Khi thu hoach moét déi twong, thi tri gid cda déi twong sé dwoc cip nhip
vao cho tong tién clia ngwoi choi, dong thoi d6i twong cling sé bi huy. Déi
twong chi c6 thé dwgc thu hoach néu: thoi gian hién tai - thoi gian khéi tao
>= thoi gian thu hoach.

- Chwong trinh c6 menu diéu khién, khéng yéu cau tao giao dién do6 hoa.

Ghi chi: Cac sinh vién ndp da bai thuc hanh vao trwdc buodi thir 5 sé c6 co
hoi nhin dwoc bai tip 1én. Khi nhin dwoc bai tip 1én, ngoai yéu ciu bo sung
cla giang vién, sinh vién can thuc thi thén cac yéu cau sau:

- Phéan tich mo hinh 1én gidy (n6p ban in).
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an Bai tap

- NOop chwong trinh hoan chinh. Trong dd, chwong trinh hoan chinh va tap
tin word (*.doc; *.docx) phai dwoc ghi 1én dia CD, bén ngoai dia c6 ghi: tén
sinh vién, 1&6p va “Bai tip lén: Lap trinh hwéng doi twong C++. Giang vién
hwéng dan: ....".
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TRA C’U TU KHOA

MOT SO THUAT NGU* ANH-VIET PUQ'C SO’ DUNG TRONG GIAO TRINH

Abstract base class

Lép co sé triru twong

Abstraction Tinh triru twong
Arithmetic operators Toan tir s6 hoc
Assignment operators Todn tr gan

Base class Lép co s¢/ Lop cha
Bitwise operators Toan tr dich bit
Child class/SubClass Lé&p con

Class Lép

Comma operators

Todan tir phan tach

Compound assignment operator

Toan t& gan hop nhit

Conditional operators

Toan tir diéu kién

Encapsulation

Tinh dong goéi

Exception

Ngoai 1é

Explicit type casting operators

Toan ti chuyén doi kiéu dir liéu

Increase and decrease operators

Toan ti tang gidm

Information hiding

Che diu/an diu thong tin

Inheritance

Tinh thira ké/ Tinh Kké thtra

Instance

Sw thé hién

Logical operators

Toan ti logic

Multiple inheritance

Tinh da thira két/Tinh da ké thira

Object boi twong
Operator Toan tw

Operator overloading Chong chit toan ti
Overload Chong chat
Override Qua tai
Polymorphism Tinh da hinh
Prototype Nguyén mau

Pure virtual function Ham 3o thuan tay
Reference Tham chiéu

Relational and equality operators

Toan tir quan hé va so sanh
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