PHAN 1: C++ CO BAN

1.0 Viét chwong trinh dau tién

O céc bai trwde, chung ta da biét vé quy trinh lam viéc dé tao ra mét chwong trinh C++, nhitng cong
cu can thiét va IDE ma chung ta sé& sir dung dé phat trién chwong trinh. Dén day chac cac ban ciling
dang hao hirc mubn bat tay vao viét mét cai gi do. Trong bai nay, ching ta sé cung viét mét chwong
trinh ma bét cr 1ap trinh vién C++ ndo cling tirng trdi qua. Mot chwong trinh huyén thoai mang

tén "Hello World".

Dé bat dau viét chwong trinh, ching ta cing mé IDE Visual studio 2015 1én va tao mét project. Tai
giao dién Start Page cla Visual studio, cac ban click chon New Project.
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Ctra sb tao project mai hién ra, cac ban chon Empty project, dat tén cho project Ia HelloWorld.
do, & phan location cac ban cé thé chon dwdng dan thw muc dé lwu project nay vao.
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Nhan chon OK dé hoan tat viéc tao project moi. Ngay khi Visual studio thiét 1ap project ban vira tao.
Ban c6 thé nhin vao ctra s6 Solution Explorer (mac dinh la bén trai) dé xem cau truc to chirc cla
mot project nhw thé nao.
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Project HelloWorld dwoc Visual studio té chirc dwdi dang cay thu muc d& quan ly ma ngudn va tai
nguyén.

Trong project HelloWorld, hién tai ching ta quan tdm dén 2 phan chinh:

« Header Files: dung dé chira cac phan khai bao class, khai bao ham hodc phan khai bao mét
s0 hang so dwoc str dung cho chwong trinh. Cac file dwgc chira trong phan Header thuwong
c6 phan dudi mé réng la .h, .hpp.

e Source Files: la noi chira cac file dinh nghia cac ham, cac class... Cac file dwoc dat trong nay
thwdng cdé dang .cpp.

Bay gio’ chung ta cung tao file chwong trinh dau tién. Cac ban click chuét phai vao tén project & trong
khung Solution Explorer, chon dén dong Add va click chon New Item...
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Trong ctra s6 Add New Item, cac ban chon loai file can thém la C++ File (.cpp), dat tén file & textbox
Name phia bén dwéi. Bé tao mét thdi quen tot, file nay cac ban dat tén la main.cpp sau do click Add.
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Name: main.cpp|

Location: c\Users\dad.intern\documents\visual studio 2013\Projects\HelloWorld\HelloWorld -

Sau khi add file main.cpp xong, cuing nhin lai phan tb chirc project trong ctra s6 Solution
Explorer xem diéu gi dang xay ra.

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM  TOOLS  TEST  AMNALYZE  WINDOW  HELP
Q- -2 W e P Local Windows Debugger ~ Auto -

Solution Explorer * I X maincpp B X

G e-ea@m ©

¥ HelloWorld (Global Scope)

orer (Ctrl+ P
fad Solution 'HelloWorld' (1 project)
4 %] HelloWorld
¥5 External Dependencies
58 Header Files
8} Resource Files
4 L] Source Files
main.cpp

Chung ta da co thém 1 file dwoc d&t sdn trong phan Source Files. Mét file c6 dudi mé rong la .cpp
ludn dwoc dat trong phan nay. Phia bén phai la phan soan thdo ma nguén cho file main.cpp da dwoc
mé& sdn. Nhw da ndi & trén, file dau tién can tao cho project nén dat tén 1a main.cpp dé tao mét thoi
guen tét, chac
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Trudc hét, ching ta cing viét mét it ma 1énh cho HelloWorld program.

Nhan t6 hop phim Ctrl + S dé lwu lai nhirng gi ban da viét. O mirc do hién tai, minh chi yéu ciu cac
ban viét theo nhitng gi minh d3 viét, chwa yéu cau cac ban phai hiéu dwoc nhirng dong ma trén cé y
nghia gi. Sau khi lwu file main.cpp lai, chung ta da cé dwoc file ma ngudn C++ dau tién. Cac ban co
thé mudn xem th file main.cpp vira dwoc lwu dang ndm chd ndo. D& xem thw muc gbc cla project,
cac ban click chuét phai vao tén project HelloWorld trong clra sd Solution Explorer rdi chon Open
Folder in File Explorer.
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Va chung ta thay file main.cpp nhu trong hinh bén duéi.

. v ThisPC » Docurnents » visual studio 2013 » Projects » HelloWorld » HelloWorld

el Mame . Date modified Type Size
J Debug 41372016 10:54 PM  File folder
] HelloWorld wexproj 41372016 10:53 PM - VC++ Project 4 KB
s B HelloWorld voxproj filters 41372016 10:53 PM VC++ Project Filte... 1 KB
I_ ] @' rnain.cpp 41372016 10:56 PM CPP File 1KB
studio 2013

itecturebxplorer

Quay lai v&i man hinh lam viéc ciia Visual studio. Céc ban click chuét vao menu item BUILD trén
Tool bar, sau d6 chon Build Solution (hoac nhan phim F7).
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Thuwe hién budc nay, Visual studio sé bién dich file main.cpp ctia ban dé tao thanh file object .obj,
ddng thoi lién két file main.obj tao thanh file chwong trinh (cé dudi .exe). Chung ta chuyén qua thw
muc gbc clia project chira file main.cpp luc ndy, double click vao thuw muc Debug, ching ta thay file
main.obj |a két qua ctia qua trinh bién dich ma nguén.
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. F This PC » Docurnents » wisual studio 2003 ¢ Projects » HelloWorld » HelloWorld » Debug

-~

- Mame Date modified Type Size
HelloWarld.tlog 4/13/201610:54 PM  File folder
HelloWarld log 471372016 10:54 PM Text Document 2KB
nts . . L ) .
4/13/201610:54 PM Object File 122 KB
i
o 3 Source.chj 4/13/2016 10:20 PM  Object File 4 KB
studio 2013 + ) - - . -
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itectureExplorer o _
] & vc120.pdb 4/13/201610:54 PM  Program Debug D... 332 KB
up Files
: Snippets

(_i_gay lui thw muc chira file main.cpp ban dau, cung chuyén lui mét thw muc ngoai niva. Ching ta lai
thay moét thw muc cé tén la Debug khac.

T b ThisPC » Documents » visual studio 2013 » Projects » HelloWorld
~ MName Date modified Type Size

I Debug I 4/13/2016 10:53 PM  File folder
P HelloWarld 4/13/2016 10:56 PM  File folder
ients > e 1 e -
b 5 HelloWorld.sdf 4/13/201611:06 PM SOL Server Comp... 4438 KB
1

EIH HelloWorld.sln 471372016 10:04 PM - Microsoft Visual 5. 1 KB

| Studic 2013
hitectureExplorer
kup Files
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Vao trong thu muc Debug nay, cac ban sé thay file .exe da dwoc Visual studio tao ra.

¢ This PC » Documents » visual studio 2013 » Projects » HelloWorld » Debug

~ Mame Date medified Type Size
B HelloWorld.exe I 41372016 10:54 PM Application &4 KB
I3 HelleWorld.ilk 41372016 10:54 PM  Incremental Linke... 329 KB
ts
& HelloWorld.pdb 47132016 10:34 PM Program Debug D... 940 KE
tudic 2013

ectureExplorer

Bay gi®, cac ban mé file HelloWorld.exe nay bang cach double click vao né. Cling xem két qua xuét
hién trén man hinh.
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Nhu cac banthéy trong cfya‘sé Console,rchung ta CQ mot qbng chir xuat hién: "Hello World.", va mot
dong goi y cho ngwdi dung rang: Hay nhan 1 phim bat ki dé ket thuc chwong trinh.

Ngoai cach chay truc tiép file HelloWorld.exe trong thu muc Debug, cac ban con cé thé chay chwong
trinh ngay trén man hinh lam viéc cua Visual studio, bang cach click chudt phai vao tén project trong
ctra s6 Solution Explorer -> Debug -> Start new instance.
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Dd HelloWorld - Microsoft Visual Studio
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Vay la chiing ta da viét xong chuong trinh dau tién clia khoa hoc 18p trinh C++. Bay gi minh mudn
quay lai van dé minh da noéi & trén, dé la tai sao chung ta lai nén dat tén file dau tién cho project la

main.cpp?

Dé giai thich vAn dé& nay, minh mudn cac ban nhin lai ma ngudn cla file main.cpp ma cac ban da viét
cung minh dé co cai nhin tong quan vé cau tric cia mét chwong trinh C++ co ban.

main.cpp + >
] HelloWorld

(Global Scope)

- @ main()
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Cac ban hay cha y dén dong 6 trong chwong trinh trén. Chung ta thay

int main()

Do Ia dong bat budc phai cd néu mudn ma ngudn C++ co thé hoat dong dwoc. Main trong tiéng Anh
khi dich ra cé nghia la chinh, quan trong. Trong ngdn ng* C++, main 1a diém kh&i dau cho mét
chwong trinh. Trong mét thdi diém, may tinh clGa ching ta chi cé thé thye hién 1 dong I&énh. Va & thoi
diém chwong trinh C++ b4t dau chay, né sé tim t¢i noi ¢ khai bao la main dé thwc hién ma [énh &
trong do.

Ma Iénh ma chwong trinh thyc hién sé dwoc dat trong cap ngoac nhon { va }.

Vi thé, cAu tric chwong trinh C++ ma ban can nhé sé nhw bén duéi.

Céc ban can luwu y, mdét chuong trinh C++ chi cé duy nhat mét ham main.

Cac ban sé thay nhiéu ham main cé cach khai bdo khac nhau. Nhung véi viéc
ban 13 ngudi mdi bat dau hoc C++, minh khuy&n nghi cdc ban nén sk dung theo
cach trong hinh trén.

int main()

{

¥
Chuong trinh clia C++ sé thirc hién tirng dong I€nh trong cap ngodc nhon { } & phia sau ham main
mot cach ¢é thir twtlr trén xuong dudi.

Mot chuwong trinh C++ bét budc phai c6 1 ham main, thé nén minh khuyén cac ban nén dat tén file
dau tién trong chwong trinh main.cpp, va file nay sé chira mé& nguon C++ c6 ham main & trong do,
sau nay cac ban lam viéc v&i 1 dw an cé nhiéu file thi sé khéng bi nham lan.

1.1 Cau trdc co ban ctiia mot chuwong trinh C++

Chao mirng cac ban dén v&i bai hoc tiép theo trong khéa hoc Iap trinh C++ hwéng thwe hanh.

Trong bai truwée, Viét chwong trinh C++ dau tién, chang ta da cung nhau tao 1 project c6

tén HelloWorld. Cac ban lwu y rang khi lam viéc véi Visual studio 2015 thi ching ta 1am viéc trén 1
project chtr khong lam viéc véi file ma nguf“)n don I1é. Project HelloWorld hién tai chi co mét file co
tén 1a main.cpp. Két qua khi thwe thi project nay (bang cach nhan phim F5 dé Debug) thi chung ta
dwoc nhw hinh bén dwoi:

main.cpp

%] HelloWorl
8 ]

Hello World.
Preszs any key to continue . . .

100 %

rld\DebugiHelloWorld.exe'. Symbols loade:

the PDB file.
r the PDE file.
'. Cannot find or open t DB file.
'. Cannot find or open the

Két qua 1a mot dong chir Hello World xuét hién trén console.
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Khi cac ban Debug trén Visual studio 2015, ¢6 thé Visual studio s& download mét so file PDB vé lam
ton th&i gian. Cac ban co thé tat viéc ty ddng download cac file dé bang cach lam theo cac buéc
sau:

Puwa chudt vao phan DEBUG trén Menu bar -> chon Options and Settings...

TEAM TOOLS TEST ANMALYZE WINDOW HELP

* ug

F5

Ctrl+F5

obal Scope) - @ mainQ

rld’ (1 project)
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> ®5 External Dependencies Ctrl+Alt+E
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F11
F10

Fo

Chon Symbols va bé dau tick trong Symbol file (.pdb) locations di

}::I-l Symbols

Environment Symbol file (.pdb]) locations:

Projects and Solutions
Source Control

Text Editor
Debugging

[ Microsoft Symbol Servers

General =

Edit and Continue Cache symbols in this directonys
Just-In-Time

Symbol cache directorny ... Browse...

Symbols Load all symbols Empty Symbol Cache
Perrormance Tocls

Database Tools Automatically load symbols for:
F# Tools (@ All modules, unless excluded
Graphics Diagnostics Specify excluded modules
HTML Designer

MuGet Package Manager

SCL Server Tools

() Only specified modules

Specify modules

Bay gi® chang ta nhin lai ma ngudn trong file main.cpp va minh sé& phan tich chirc néng cla tirng
dong code.

using namespace std;

int main() {

cout << "Hello World." << endl;

system("pause");
return 0O;

e Dong 6:

int main()

Nhw da néi & bai trwdc, main 1a moét ham ma di sau né 1a mét cap dau ngodc nhon { }, mot diém
xuét phat cho mét project ctia ngdn ngir C++. Khdng can biét mét project C++ ctia ban ¢ bao nhiéu
file, mot khi project da dwoc build va lién két cac file thanh mét file thuc thi (.exe), hé diéu hanh sé
thwe thi nhiing dong 1énh trong pham vi ddu ngo&c nhon ndm sau ham main mét cach 1an lwort tie
trén xudng dwéi.

Voi nhirng ban lan dau viét code C++, cac ban co thé bo s6t dong nay. Cung xem thir Visual studio
sé lam gi khi ban khéng viét ra dong int main() bang cach doi tén main thanh mét tén bat ky.
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main.cpp

[ HelloWorld - (Global Scope) ~ @ something()

= =omething () {

Build
tarted: Project: HelloWorld, Configuration: Debug

Visual studio thdng bao mét 6 nghiém trong LNK1561, va n6é con dwa thém huéng dan dé lap trinh
vién cé thé ty stra 16i cé nghia la diém khéi dau can dwogc dinh nghia.

Chung ta quay lai véi doan ma nguén cé thé chay dwoc nhw luc dau bang cach stra lai tén ham la
int main().

e Dong 7:

// We write some code inside main function.

Bay khong phai la mét dong Iénh. Bay la mdt dong comment, muc dich ciia comment trong code la
dé ghi chu lai nhirng gi minh dang lam. Viéc ghi chi nay can dwoc thue hién thwdng xuyén dbi véi
nhirng ngwdi méi hoc lap trinh. Ghi cha gitp ban it bi rdi va kho hiéu khi nhin lai nhirng doan code ci
va nhirng ngwdi lam viéc ciing nhém véi ban ciing sé hiéu dwoc ban dang mudn lam gi.

M6t dong comment bat dau véi 2 dau gach chéo /.

Bay gi¢ ban thir ty viét cho minh vai dong comment di nao. Comment ban c6 thé dat & bat ky vi tri
nao trong mé nguon (ngoai trir chén comment lam anh hwdng dén dong Iénh) ma khong bi bao 16i. Vi
khi bién dich, compiler nhin thay dong comment thi né sé bd qua va khéong lam gi ca.

e Dong 9:

|cout << "Hello World." << endl;

bay la mot dong 1énh va di kem sau d6 la mot dong comment. Dong Iénh nay chinh la thir da viét Ién
console dong Hello World ma ban da thay trong két qua ctia chwong trinh.

Mot dong lénh phai dwoc két thuc bang dau cham phay ";
Lénh cout c6 tac dung viét Ién console tat ca nhitng gi nam trong cap dau ngodc kép " ". Nhw cac
ban thay, chung ta dat 2 tv Hello va World bén trong cap ngoac kép nén n6é da dwec in ra man hinh
console.

e Dong 11:

|system("pause");
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Tiép tuc la mot dong Iénh va di kém mdt ddng comment & phia sau.

Muc dich ctia dong lénh nay 1a dé dirng chwong trinh va xem két qua trén man hinh console. Cac
ban c6 thé x6a dong nay di va chay lai chwong trinh bang cach nhan phim F5 dé kiém ching két
qua. Lac nay man hinh console hién I&n va tat ngay l1ap tirc.

e Dong 12:

|return 0;

La gia tri trd v& ctia ham main. Ham main cla chung ta c6 tir khoa int dirng trwdc, cd nghia 1a kiéu
trd vé clia ham main sé la mét gia tri c6 kiéu int (integer - sb nguyén). Gia tri trd vé nay do lap trinh
vién tw quy dinh. K&t qua ham main sé& hién thj trong clra s6 Output bén trong IDE sau khi ban tat
chwong trinh HelloWorld dang chay di.

main.cpp

[ HelloWeorld (Global Scope) - @ main()

100 % -

qunﬂ S

Show output from: Debug = | ®a

". Cannot find or open the PDE file.
'. Cannot find or open the PDE file.
". Cannot Fin open the PDBE file.
2ad. |111 Cannot find pen the PDB file.
dll'. Cannot find or cpen the PDE file.

The program

Thong thuong, dong nay sé dat cu0| cuing trong pham vi cap ngoac nhon { } phia sau ham main. Cac
ban co the thay bang mot con s bat ki sao cho ban c6 thé hiéu dwoc rang, khi chuong trinh két
thic, néu Output xuét hién con sb ma ban da chon, diéu dé cé nghia chwong trinh ctia ban hoat
déng mét cach binh thwong.

e Dong 3vad4:

using namespace std;

Day la nhitng dong I&nh d&c biét. Dé cd thé sir dung dong Iénh sb 9 trong chwong trinh thi ching ta
can cé dong lénh sb 3 va sb 4 nay. Muc dich cta 2 dong lénh nay la thém thw vién co

tén iostream va khong gian tén std dé tich hop vao chwong trinh. Hay néi cach khac, vi

Iénh cout duwoc dinh nghia bén trong thw vién cé tén iostream va bén trong khéng gian tén std nén
ching ta can tich hop 2 thir d6 vao chwong trinh. Pén day cac ban sé thidc mac 1a "Lam thé nao
biét dwoc dong Iénh nao da dwoc dinh nghia bén trong thw vién nao?"

Qua qua trinh thwe hanh trong khéa hoc nay, minh sé cung cac ban sir dung mét sd chirc ndng bén
trong mét so thw vién chuan do ngén nglr C++ da dinh nghia san va cac ban sé quen v&i viéc tim va
st dung chlrc nang nao trong thw vién nao.

Day ciing la mét ddc trung cta ngbn ngir lap trinh bac cao. Chung ta st dung lai nhirng gi da duoc
dinh nghia san giup céng viéc Iap trinh cua chung ta dé dang hon.

e Dong 1:

Day cling Iz‘g mot doan comment. Boan comment khac voi dg‘mg comment. Boan comment QU’Q’C dat
gilra cap dau /* va */ trong khi dong comment dirng sau 2 dau gach chéo //. Chung ta c6 thé cé nhieu
dong comment trong 1 doan comment. Vi du:

/*
bay la mét dong comment.
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bay la mét dong comment khac.
Cac ban thich viét bao nhiéu dong comment giira nay ciing dugc.

w2

Minh d4 giai thich xong chirc nang va cach hoat ddng ctia ma nguén file main.cpp trong

project HelloWorld. C6 thé cac ban chwa thé hiéu hét duwoc, nhwng dirng lo 1&ng vé diéu d6, chuing
ta s& quen v&i viéc sir dung ngén ngir C++ khi thwe hanh nhiéu va néu can thiét cac ban sé dwoc
nhirng ngudi lam khoa hoc nay hb tro truc tiép.

Bay gi® la IGc dé& hinh dung vé cAu truc cla chwong trinh C++ co’ ban ma chung ta da lam cung
nhau.

Céu truc co ban clia chwong trinh C++

Dau tién, chung ta cé ham main

int main()

Sau d6, ching ta c6 phan than ctia ham main la cip dau ngo&c nhon dirng sau ttr khéa main, cudi
than ham main la gia tri tra vé cia ham main.

int main()

{

return 0O;

}

Tiép dén, chung ta c6 nhirng dong Iénh dat bén trong than ham main

int main()

{

cout << "This is a command" << endl;

return 0O;

}

Bén canh nhirng dong I1énh, chung ta con cé nhirng dong comment

// This comment 1is located outside main function
/* We can put comment everywhere in a C++ file */

int main()

{
// We are coding inside main function
cout << "This is a command" << endl;
return 0;

¥

Va cudi cung la nhitng thw vién can thiét dé compiler co thé hiéu dwoc nhirng Iénh da dwoc dinh
nghia san trong ngdn ngl lap trinh C++

#include <iostream>

#include <cmath>

#include <string>

using namespace std;

// This comment 1s located outside main function

/* We can put comment everywhere in a C++ file */

int main()

{
// We are coding inside main function
cout << "This is a command" << endl;
return 0;

¥

Cac ban lvu y 1a khong nén include ca dong thw vién chwa can ding dén nhé. Can ding Iénh gi da
duwoc dinh nghia sé&n méi can include vao. Tat nhién khi thém nhiéu thw vién vao chwong trinh thi
IDE sé& khong bao 16i vi compiler biét thw vién nao dwoc dung, rhung-chuongtrinh-cla-ching ta-sau
khi-build-ra-sé-ndng-hon. Néu cac ban st dung nhirng Iénh dwoc dinh nghia trong thw vién ma khéng
include no vao thi IDE sé bao 16i ngay.

Vi du minh bé dong #include <iostream> di, IDE sé bao 16i nhw hinh bén dwéi:




main.cpp

[ HelloWorld - (Glebal Scope)

100 %
OQutput

output from:  Build

Nhw cac ban thay, ca lénh cout, system(""), va endl déu dwoc dinh nghia bén trong thw
vién iostream nén khi x6a thw vién do di, chwong trinh gach chan mau dé cac tiv do, dong thoi thdng
bao 16i trong ctra sO Output.

Téng két

Trong bai hoc hém nay, ching ta da biét thém mét sé diém dang cha y khi lam viéc véi chwong trinh
C++:

M6t dong comment sé dirng sau 2 dau gach chéo //.

M6t doan comment s& nam gitra cap /* va */.

M6t dong Iénh phai dwoc két thac bang ddu chadm phay ":"

CAu trac clia mét chuong trinh C++ co ban:

o Ham main: (bt budc phai co)

»  Kiéu trd vé ctia ham main (int).

= Tén cda ham main (cling la main luén).

= Than cGa ham main (cap d4u ngodc nhon { va }).

= Gia trj trd vé cla ham main (return 0; //hodc gia tri bao nhiéu ciing dc).

o Nhirng dong l&énh bén trong than ham main. (C6 thé cé hodc khodng)
o Nhirng dong comment. (C6 thé cé hodc khéng)

o Tich hgp thw vién va khéng gian tén. (Phu thudc vao cac Iénh ma ban s dung).
Bai tap co ban
1. Trong chuwong trinh C++ HelloWorld dau tién, & dong 1 la doan comment chira thong tin vé
tén Project va tén nguwdi viet chuong trinh. Cac ban da viét cung minh ma hinh nhw van chua

c6 tén clia cac ban day. Stra lai comment d6 di nao!

2. Thay vi in ra dong chir Hello World, thay vi in ra dong Hello World, hay thtr in ra cai gi d6 thu
vi hon xem nao! (Tén cua ban thi sao?)

3. Hay comment theo cach cta ban!
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1.2 Lénh, khoi Iénh, t» khoa

Rét vyi khi dwgre gap lai cac ban trong bai hoc ‘tiép theq trong khoa hop lap trinh C++ cho nguwdi méi
bat dau. Hom trwdc, ching ta da cé cai nhin dau tién vé cac thanh phan co ban hinh thanh nén mét
chuwong trinh C++.

Minh s& nhac lai mét chut trong bai hoc trudc.

CAu tric clia mét chwong trinh C++ co ban:
+ Ham main: (bat budc phadi cd)

Kiéu trd vé cta ham main (int).

Tén cua ham main (clng la main luén).

Than clta ham main (cap dau ngoac nhon { va }).
Gid tri trad vé cta ham main (return 0;

+ + + +

+ Nhitng dong 1lénh bén trong than ham main. (C6 thé cé hodc khéng)

+ Nhitng dong comment. (C6 thé cé hoac khéng)

+ Tich hogp thu vién va khéng gian tén. (Phu thudc vao cac 1lénh ma ban si dung).
Chung ta da biet ham main la thte quan trong nhat can phai co cia mét chuong trinh C++. Ching ta
hoan toan c6 thé khai bao ham main xong va chay chwong trinh ngay ma khéng bi bao 16i.

Solution are * 0 X main.cpp
¥ HelloWorl (Global Scope)

fa] Solution 'HelloWorld' (1 project)
4 [%] HelloWorld
5 External Dependencies
®8 Header Files
M8 Resource Files
4 ] Source Files
2 main.cpp

Show output from: Build E
Build started: Project: HelloWorld, Configuration:
main.cpp
H orld s s Cotllsanstdad dntacnl documa Loual o studd 2cojects\HelloWorld\Debug\HelloWorld. exe

ucceeded, @ failed, @ up-to-dat

Nhw cac ban thay, chwong trinh van dwoc build thanh file .exe va hoan toan cé thé chay dwoc (Cac
ban nhan th&r phim F5). Nhwng khi ctra sb console vira hién 1&n thi chwong trinh déng lai ngay 1ap
tire. Vi ban khéng yéu cau may tinh thwe hién cong viéc gi cd. Mot chwong trinh may tinh dwoc tao
ra dé khong lam gi ca thi that la vé ich.

Dé giai quyét vin d& ma chung ta d&t ra trén may tinh, chuing ta can ra Iénh cho may tinh thuc hién
céac cdng viéc cu thé. Chung ta ra Iénh cho may tinh bang cac Iénh trong ngdn ngir 1ap trinh. D& may
tinh thwe hién céng viéc va cho ra két qua, né can nhan 1énh tir ngudi 1ap trinh. Vi thé, yéu td quan
trong chi dirng sau ham main chinh |a nhirng cau Iénh.

Lénh trong ngdn nglr lap trinh C++

Trong C++, mét Iénh la mét chi thi riéng biét cia mét chwong trinh.
Vi du:

int variable = 9;
cout << "Print something";

variable = variable 5

O trén day, chung la cé 3 dong 1énh. 3 dong 1énh nay chi gén may tinh thwc hién 3 cong viéc khac
nhau, nhwng trén phwong dién cu phap, né cé mét dac diem chung rat quan trong can phai

nhé: dong Iénh két thic bang dau cham phay ";
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Chi can mét dong lénh bi bd sét ddu chdm phay, IDE sé& théng bao véi ngudi 1ap trinh 16i vé cu phap.

Solution Explorer v 0 X main.cpp

2 ai@g <« ' [l HelloWorld - (Global Scope) -~ @ main()

20 ST S I L P~ =] main ()
3] Solution 'HelloWorld' (1 project)
4 [%] HelloWorld variable
¥5 External Dependencies
"8 Header Files
"8 Resource Files
4 ] Source Files
P main.cpp

- = =

Show output from:  Build
Build started: Project: HelloWorld, Configuration: Debug Win32

1> main.cpp
1>c:\users\dad.intern\documentsivisual studio 2813\projects\helloworld\helloworld\main.cpp(6):/ error C2143: syntax error : missing ';' before 'return’

Build: @ succeeded, 1 failed, @ up-to-date, @ skipped

Théng bao 16i nay c6 nghia ban viét thiéu ddu chAm phay ";" & trwdc dong thir 6 trong chwong trinh.

Solution Explorer v 0 X main.cpp
2 aim < ' [&l HelloWorld - (Global Scope)

earch Solution Explorer (Ctrl+ P'
3] Solution 'HelloWorld' (1 project)
4 [%] HelloWorld
»5 External Dependencies
58 Header Files
"8 Resource Files
4 5] Source Files
P main.cpp

-~ @ main()

=

Show output from:  Build
Build started: Project: HelloWorld, Configuration: Debug Win32

1> main.cpp
1»c:\users\dad.intern\documents\visual studio 2@13\projectsi\helloworld\helloworld\main.cpp(4): warning C4101: ‘'variable' : unreferenced local variable

1> Hellokasld imnillisansldaibibaenaldasuinanieldinlaltiibtel@lilroject s \Hel loWor1d\Debug\HelloWorld . exe

Build: i sacceeded, 8@ failed, @ up-to-date, @ skipped
Sau khi thém dau chdm phay vao dong Iénh trwéc do, chwong trinh dwoc build binh thuwdng.

M6t diéu can lwu y niva |1a: Tai mot thei djém, chwong trinh chi cé thé thwc hién dwoc 1 dong
Iénh. Cac dong Iénh dworc thwe hién tuan tw tir trén xuong dwéi.

rmain.cpp
[*] HelloWorld (Global Scope) ~ @ mainf)

Statement 1
Statement 2
Statement 3
Fress any key to continue . . .

Nhu két qua trong hinh, ta c6 dong chir “Statement 1" dwoc in ra trwéc dong " Statement
2" va "Statement 3" vi dong |énh dung de in ra " Statement 1" nam phia trén cac I&énh con lai.

O vi du trén chi bao gdm cac cau Iénh don gian. Chung ta sé dwoc hoc nhirng Iénh c6 ciu tric déc
biét nhw cau Iénh c6 cau trac ré nhanh, cau Iénh cé cau truc lap... trong nhirng bai sau.
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Khéi lénh
Trong C++, mét khéi 1&nh 1a tap hop nhirng cau Iénh dwoc dat trong cép dau ngodc nhon { va }.

Mot khoi Iénh c6 thé chira nhiéu dong 1énh, c6 thé chira mét dong 1énh hoac khong chira dong Iénh
nao. Mot khoi [énh con cd thé chira mdt hoac nhiéu khoi Iénh khac.

using namespace std;
int main() {

int variable = 1;

{
int variable = 10;
cout << "The variable inside this block is not concerning the variable above" <<
endl;
cout << "We print the value of the second variable: " << variable << endl;
}
cout << "We print the value of the first variable: " << variable << endl;
return 0O;
¥

Dé thay nhat la khoi 1énh dong vai tro than cGia ham main. Trong khdi 1énh than ham main, chung ta
co [n(f)t khoi Iénh khac co6 chirc nang in ra gia tri ctia bién variable th&r hai (bén trong khoi I€nh con).
Khoi Iénh con nay khéng gay anh hwdng gi véi cac cau Iénh bén ngoai né.

Chung ta cung xem két qua doan chwong trinh trén:

main.cpp

[®] HelloWorld (Global Scope) = @ main)

The vardiable inside this block i=s not concerning the variable above
Lle print the value of the second variable: 18

e print the value of the first variable: 1

Preszs any key to continue . . .

Chuing ta thay gia tri clia bién variable bén trong khoi Iénh con hoan toan khac so véi gia tri ctia bién
variable bén ngoai. (Cac ban sé hiéu dwoc bién 1a gi qua nhirng bai hoc tiép theo)

Tw khéa trong C++

Trong ngén ngl 1ap trinh C++ hay bat ky ngén ngi lap trinh nao khac, ching ta déu c6 san mot s6
cac twr khéa do nguoi tao ra ngdn nglr d6 dinh nghia san. Moi tir khda cé mét y nghta riéng, khi
chung ta két hgp cac t khéa va mét so cu phap di kém, chung ta sé cé dwoc cau Iénh.

Vi du:

int var;
Lénh trén s dung tr khda int dé& dinh nghia mot bién tén var cé kiéu sé nguyén (integer).

const float f_number = 1.0f;
Cau lénh trén str dung 2 tr khda: const va float két hgp v&i mot s6 yeu to khac tao nén mét cau
I€énh c6 chire nang khai bao mot hang so kiéu s6 thwe va gan cho no6 gia tri ¢o dinh la 1.

Nhirng tlr khoa da dwoc dinh nghia va ludn san sang dé st dung. Vi thé, chung ta khéng
can include cac thw vién ngoai vao dé st dung chung.

Dwéi day la bang cac tr khda phd bién dung trong ngén ngir C++ 11
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alignas (since C++11) else requlres (concepts TS
alignof (since c+411) [SOUM return
. explicit short
and_eq exportiy) g;gned
S extern sizeof
autoi1) false static
- 1L isinCce !
bitand float static_assert( C++11)
b for static_cast
itor £riend .
bool Ftuﬁ struct
break goto switch
caca if template
catch Ll this
char int thread_local (since c++11)
charlé_t (since c4++11) }rzng _ throw
char3z_t (since C++11) = true
class namespace try
compl new typedef
concent | T noexcept (since C++11) |typeid
IConcepLs =
- not typename
not_eq union
constexpr (since C++11) T ) -
— {zgtﬁw = 'Inullptr (since c+411) |unsigned
o operator usingii)
. - or virtual
decltype (since C++11) . - d
defaulti) or_ed B
deletefn) private volatile
dew = prntecte'j wchar_t
dD bl public while
ouble a—- -
- egliste ®Oor
dynamic_cast reinterpret_cast |xor_eq

Cac ban sé dwoc cung minh s&r dung nhirng tir khéa théng dung trong qua trinh hoc va lam bai tap
clia khdéa hoc nay.

Trong bang ttr khéa trén c6 mot vai ter khda duoc bé sung théng qua chuédn C++ 11.

Téng két

Qua bai hoc ngay hém nay, chung ta hiéu rd hon khai niém Lénh va khai I1énh, dé sau nay khi minh
thwong xuyén dung dén tlr nay thi cac ban sé tranh khéi mét s6 thac mac khéng can thiét.

Ngoai ra, ching ta con dwoc xem qua bang cac tir khoa da dwoc dinh nghia sdn trong ngdn ngiy l1ap
trinh C++.

1.3 St dung cac lIénh lién quan dén xuat dir liéu
H6m nay, ching ta tiép tuc véi khoa hoc 1ap trinh C++ cho nguwdi méi bat dau.
Trong bai hoc nay, ching ta cung nhau hoc cach st dung moét sé Iénh dé in div liéu ra ,mén
hinh console, ngoai ra chung ta con tap cach dinh dang chiang cho phu hop, va mét so thir khac lién

quan dén lubng di¥ liéu output (ostream)...

Trwéc khi bat dau, ching ta tao mét project C++ méi c6 tén 1a Bai1.3 (cac ban nhé chon thuw muc lwu
sao cho phu hop)

Default

Sau dé tao file main.cpp va viét sén cau tric co ban mét chwong trinh C++ trong file main.cpp
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FILE
- Debug - Win32

G - Bl D9
* 1 X manepp ® X
(%] Bail.3 - (Global Scope)

P Local Windows Debugger - Auto

Solution Explorer
g azm o

orer (Ctrl+ P~
fad Solution 'Bail.3' (1 project)
4 [%] Bail.3

=5 External Dependencies

=8 Header Files

®8 Resource Files

Lol Source Files

4 main.cpp

Nhan t6 hgp phim Ctrl + Shift + B dé thyc hién qua trinh build project (lam thé dé dam bao moi thir
hoat déng binh thwong trwdec khi bat dau viét code)

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM TOOLS TEST AMALYZE WINDOW HELP
- Debug

o - B - 2 e e p Local Windows Debugger ~ Auto

Solution Explorer - O main.cpp
-2 | < ] Bail.3 (Glebal §

n Explorer (Ctrl+ -

Bl Solution 'Bail.3' (1 project)
4 [%]| Bail.3
o= External Dependencies
= Header Files
= Rescurce Files
4 ] Sowurce Files
-3 main.cpp

Show output from: Build
Debug Win32

Build =tarted: Project:
main.cpp
- > D:ZC++ Tutorial\ProjectsyBail.3YWDebugiBail.3.exe

Bail.3.vcxproij
Build: 1 succeeded, & failed, @ up-to-date, © skipped

Bail.3, Configuration:

Minh bat dau véi moét vi du don gidn, d6 la in tén cia minh ra man hinh console. D& [am dwoc diéu
nay, chung ta str dung Iénh cout va ching ta tirng dung trong project HelloWorld.

cout la mét ddi twong dwoc dinh nghia trong thw vién iostream, no diéu khién mét ludng dir liéu dau
ra ctia chwong trinh, mac dinh két n(:)i v&i output stream co tén la stdout. D&Jiéu duwoc dwa vao doi
twong file stdout nay sé dwoc chuyén Ién man hinh (hoac thiét bi dau ra chuan nao do).

crial Studic

BUILD» DEBUG  TEAM  TOOLS TEST  ANALYZE  WINDOW  HELP

EILE EDIT  VIEW  PROJECT
- Debug - Win32

e - B2 9 - ¢ - P Local Windows Debugger - Auto

Solution Explorer * 1 X maincpp B X
& e-edgm o & BEi3 (Global Scope)
Solution Explorer (Ctrl+ -

fad Solution 'Bail.3' (1 project)
4 [%] Bail.3
P ®% External Dependencies
Ml Header Files
M Resource Files
Lol Source Files
[ main.cpp

Vi thé, mubn st dung 1&nh cout chang ta can include thw vién iostream vao truwédc (st dung ludn

dong using namespace std nhé).

DPé& dwa mét chudi ki tw 18n man hinh, ching ta can d&t chudi ki tw do gitra cap dau ngodc kép " va
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1dIC

FILE EDIT VIEW PROJECT BUILD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP

e - Bl 9 - P Local Windows Debugger - Auto - Debug

Solution Explorer * 3 X maincpp ¥ X

& e-aam o | BBai3 (Global Scope)

Search Solution Explorer (Ctrl+ 2
fa] Solution 'Bail.3' (1 project)
4 [%] Bail3
I ¥ External Dependencies
M Header Files
Ml Resource Files
4 4] Source Files
[ main.cpp

Co mot toan tir di kem v&i [énh cout la <<. Vé méat cu phap, chung ta dat toan tlr << gilra ] ]
Ié,nh cout va cai ma chung ta muon dwa Ién man hinh (cé thé la mot chudi ki ty, mét con s6, mét bién

s0...)

Chay tht» chwong trinh bang cach nhan phim F5

main.cpp
[ Bail.3 (Global Scope)

Hello everyone? My name’s UuPress any key to continue . . .

Nhin vao két qua chuong trinh, chiing ta thay rat khé doc vi dong cout clia minh bi dinh véi dong
.. bé giai quyét van de nay, chiang ta can lam cach nao dé dé tach

chit press any key to continue ..
.. C++ da ho trg cho chung ta mét doi twong khac cling thuéc

dong chi¥ Press any key to continue ..
thw vién iostream, dé la endl.
Cac ban str dung endl nhw trong hinh bén dwdi.

main.cpp
¥ Bail.3 (Global Scope) ~ @ mainf)

Hello everyone?! My name’s Uu
Press any key to continue . . . _

Nhin vao két qua, chang ta thay da cé sw khac biét so v&i ban du.
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Chung ta con cé thé néi nhiéu doan ki tw d& in ra man hinh cung Itc chi véi 1 1an s dung
Iénh cout bang cach st dung nhiéu lan toan t&r <<

main.cpp

[ Bail.3 (Global Scope) ~ @ main(

Hello friend?!Mice to meet you?
Presz any key to continue . . .

Dong di¥ liéu chung tain ra van chwa dwoc dep mat 1dm. Hai cau "Hello friend!" va "Nice to meet
you!" dwoc truyén lan lwot theo thr tw vao ddi twong file stdout théng qua Iénh cout, nhung khi st
dung nhiéu lan toan tir <<, né khéng tw ddng sinh ra khoadng trang gitra cac chudi riéng biét, ma né
c ndi vao nhau cho dén khi dén gi¢i han sé ki tw cho phép trén 1 dong cliia console thi méi xubng
dong.

Vi thé, chung ta can diéu chinh lai mét chut. (Thém 1 ki tw trdng sau cau dau tién)

main.cpp

¥ Bail.3 (Global 5cope) ~ @ mainf)

Hello friend?! HWice to meet vou!
Press any key to continue . .

Hai cau chung ta in ra gi& da r6 dep hon phai khéng nao?

Qua vi du trén, chac cac ban ciing phan nao hinh dung duwoc cach thire hoat déng cla 1énh cout.

—————

(Nguén: http://www.c4learn.com)

Ngoai viéc str dung déi twong cout dé in cac chudi ki tw 1&n man hinh, ban con cé thé in nhirng con
sb cu thé.
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main.cpp

¥ Bail.3 (Global Scope) - @ mainf)

Hello friend?! Nice to meet you?
I'm 24 years old.
Press any key to continue . .

Minh vtra thém dong bén dwéi vao chwong trinh.

" "

|cout << "I'm << 24 <<
Chung ta cung xem dong nay hoat ddng nhuw thé nao.

years old." << endl;

stdout

vears old.

= (7T

cout << "I"'m " << |24 <<|" vears Old-"l<< endl ;

Khi ban mudn in mét gia tri 18n man hinh, ban c6 thé l1am nhiéu cach khac nhau. Ban c6 thé dua sb
do vao trong cap dau ngoac kép deé bién né thanh chudi ki tw.

|cout << "I'm 24 years old." << endl; ‘
Ban c6 thé dwa né ra ngoai cap dau ngodc kép (nhé sir dung thém toan tlr << nira, vi kiéu chubi ki
tw va kiéu s6 1a hai loai kiéu di¥ liéu khac nhau, nén can tach chung ra bang toan t&r << dé 1énh cout
c6 thé hiéu dwoc).

|cout << "I'm " << 24 << years old." << endl; ‘
Hoac cé mét cach khac ma chung ta sé dung thwong xuyén hon trong cac bai hoc sau, do la dwa gia
tri vao mot bién so.

int myAge = 24;
cout << "I'm " << myAge << years old." << endl;

Ca 3 céach trén déu cho ra két qua gibng nhau.

Trong ngdn ngi 1ap trinh C++, c6 mét s6 ki tw trén ban phim ching ta khdng thé dwa trwc tiép vao
cap dau ngoac kép dé in ra man hinh trong Iénh cout dwoc. Chung ta can dinh dang chung lai mot
chut. Sau day la bAng mot sb ki tw dac biét va cach dé in chung ra man hinh:
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Value Escape sequence

newline WA
horizontal tab Wt
vertical tab W
backspace \b
carriage return W
form feed f
alert \a
backslash

question mark Tor\y?
single quote

double guote

the null character | \0

octal WOooo

hexadecimal ‘whhh

Unicode (UTF-8) LIKEKH

Unicode (UTF-16) | \Uooooos

(Nguédn: https://msdn.microsoft.com)

Chung ta cung thir dung mét vai ki tw trong bang trén va xem két qua.
Dau tién la st dung ki tw xudng dong:

main.cpp

[ Bail.3 (Global Scope) ~ @ main()

Line 1
Line 2
Press any key to continue . . . _

Nhuw cac ban théy, khéng con st dung dbi twong endl nira nhwng chudi ki tw trén van duwoc tach
thanh 2 dong bang cach st dung ki tw new line "\n".

Tiép theo, ching ta thém ki tw Tab va dau chudi ki tw mudn in ra:
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rmain.cpp
%] Bail.3 (Global Scope) -~ B main()

Line 1
Line 2
Pressz any key to continue . . . _
Ta thay dong dau tién da duoc day vao 1 Tab so voi dong thir 2. Cac ban c6 thé thir 1an lwgt cac ki
tw dac biét trén neu co thoi gian. Tuy nhién, can lwu y rang ki tw new line "\n" va doi twong end| déu
dong vai tro la ki ty xudng dong nhwng né hoan toan khac nhau, minh sé giai thich van de nay sau.

Ngoai ra, cac ban con cé thé sir dung dbi twong cout dé in ra két qua ctia mét biéu thire toan hoc:

rmain.cpp
[*] Bail.3 (Global Scope) -~ @ mainf)

12 + 2 = 3 = 18
Press any key to continue . . .

Trong cau 1énh trén, biéu thirc 12 + 2 * 3 dwoc tinh ra két qua, két qua biéu thirc nay dugc chwong
trinh coi nhw mét gia tri s6, va né hoan toan cé the dwa vao doi twgng file stdout bang doi
twong cout.

Ngoai tinh toan va cho ra két qua sb nguyén, mét chwong trinh C++ con cé thé tinh toan cac biéu
thire va in ra gia tri la s am, so thyec...

main.cpp
¥ Bail.3 (Global Scope) ~ @ mainf)

12 + 2 = 3 = 18

—12 — 48 = 52

1.534 + 5.22 = 6.75%4

L o 18 = @

Press any key to continue .

« Chuong trinh C++ khang thé in ra gia tri 1a mét phan sé (trir khi chung ta tw dinh nghia lai), vi
thé, & biéu thirc cudi cung, may tinh khoéng in ra dwoc gia tri [a 5/10 ma né chi cé thé in ra gia
tri O (tai sao lai khéng phai 1a 0.5?), ching ta sé& tim hiéu van dé nay trong bai hoc Bién - cach
khai bao va st dung bién.
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« Compiler ctia Visual studio sé& bao 16i néu né bat gap biéu thirc cé dang x / 0. Vi du:

‘cout << 5 / 0 << endl;

St dung thw vién iomanip

iomanip vié’g tat clla cum tir iostream mar]ipulator la mét thw vién thuéc namespace std, né dinh
nghia mot s6 ham giup 1ap trinh vién cé thé dinh dang output.

Trong bai nay, chung ta chi lam quen v&i mot sé6 ham don gidn thwdng xuyén dwoc st dung.
setw(int n)

setw la mot ham cho phép gi¢i han d6 rong cia mét gia tri dwoc xuét |&n man hinh.

Cach str dung:

main.cpp

(Global Scope)

1
12345678708
Prezsz any key to continue . . .

Cung nhin vao hinh trén d& xem cu phap st dung va danh gia két qua.

o DAu tién, ching ta include thém thw vién iomanip vao chwong trinh.

« Tiép theo, goi ham setw(int n) v&i n 1a mét s6 nguyén (vi du: setw(8)) dé dinh dang d6 réng cho kiéu
di liéu so, ngay luc nay, bat ki gia tri sO nao dwoc truyén vao ludng output stream thdng qua cout déu
bi doi twong coutformat c6 d6 rong la 10 6.

e Cudi cung thi thir truyén vai gia tri s nguyén vao dé kiém ching thoi.

Trong hinh trén, minh dinh dang d rong cua cac sb dugc dua vao cout ¢6 do rong la 10, minh
truyen thr 2 s nguyén ma so dau tién chi co 1 chir s0, so tht 2 thi c6 10 chir s0. Két qua cho thay
c6 9 khoang trang thira dirng trweéc s6 1 & dong dau tién.

Néu cac ban mudn dinh dang khoang trang phia sau, chi can ddi gia tri trong ham setw thanh sé am
nhw hinh bén dwoi:

main.cpp

(Glebal Scope)

il
1234567878
Press any key to continuwe . . .
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setprecision(int n)

Cing tuo’ng tw nhw ham setw, ham setprecision cling nhan vao mot gla tri s6 nguyén, nhng muc
dich clia ham nay la dinh dang sb lwgng chir sb trong phan thap phan cua kiéu sé thuc.

Cach str dung:

main.cpp

(Global Scope) ~ @ main()

i 1
H_.123457
100 % = H.123456789

_ Pressz any key to continue . . .
Show outpu

« Dam bao rang thw vién iomanip da dwoc include vao chwong trinh.

« DAy dinh dang d6 chinh xac setpresicion(int n) va déi twong cout thong qua toan tir <<, sau
thdi diém nay, moi sb thwe c6 phan thap phan sé duoc dinh dang lai, véi d6 dai phan thap
phan bang v&i s nguyén ma ban dat trong ham setprecision.

Nhin vao két qua ctia doan chwong trinh trén, ta thay rang mac dinh phan thap phan ctia mét s thwc
chi c6 6 chir s0. Sau khi dinh dang lai v&i ham setprecision(9) thi dé chinh xac da lén den 9 chir soO.

Tong ket

Pén day, chiing ta da ndm dwoc cl phap va cach hoat dong cia ddi twong cout thudc thw
vién iostream trong namespace std. Cac ban da biét cach:

e In mdt dong chi¥ Ién man hinh console.

« Inlién tiép nhiéu chudi ki tw trong mét lan str dung ddi twong cout.
e Ingiatri sé nguyén, sé thuc.

e In cac ki tw dac biét "\n", "\t", ... Ién man hinh.

o In két qua ctia mét biéu thirc.

o Mot sb dinh dang co ban vé&i sb nguyén va sb thue.

Bai tap ren luyén

1. Viét chuwong trinh in két qua 4 phép tinh +, -, *, / ctia 2 sb.
2. T chwong trinh da viét dwoc & cau 1, thém vao 1 dong Iénh khién chwong trinh phat ra 1 am bao.
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1.4 Bién va cac kiéu dir lieu trong C++

Trong bai hoc hém nay, ching ta sé tim hiéu co ban vé viéc lwu trir va st dung di liéu.

Nhuw thwong 1€, viéc dau tién chung ta lam |a tao mét project C++ méi (Minh d&t tén project 1a Bail.4
dé tién theo doi, con cac ban thich dat tén project la gi cling duoc).

I Recent MET Framewaork 4.5 - Sort by: Default

4 |nstalled
Blank App (Universal Apps) Visual C++
4 Templates
application

Hub App (Universal Apps) Visual C++
Win32 Console Application Visual C++
Pivot App (Windows Phone) Visual C++
MFC Application Visual C++

her Languages

WebView App (Windows Phone) Visual C++

I+ Other Project Types
Samples o . - —
LR Win32 Project Visual C++
b Online

Empty Project Visual C++

Direct App (Universal Apps) Visual C++

Sau khi Visual studio thiét 1ap cau hinh cho project, ta tao file main.cpp va viét mét sé dong lénh tao nén ciu
tric co ban cia chuwong trinh C++.

FILE EDIT W CcT BUILD DEBUG TEAM TOOLS TEST AMNALYZE WINDOW HELP
o - = - g . : p Local Windows Debugger - Auto - Debug -~

= 0 X main.cpp
%] Bail.4 (Global Scope)

Bail.4
o= External Dependencies
=3 Header Files
ource Files
ource Files

main.cpp

Configuration: Debug Win32 ------

Sau d6 nhan t6 hop phim Ctrl + Shift + B dé thyc hién qua trinh bién dich file main.cpp thanh file
main.obj, va tao thanh file execute. Viéc build chwong trinh trong giai doan dau nay nham dam bao
moi thir hoat dong On dinh, va tiét kiém th&i gian cho nhirng Ian build sau.

Minh xin phép danh thém mét it thdi gian dé& noi vé cau hinh build ¢ng dung cta Visual studio 2015.
Khi thwe hién build project, Visual studio cung cap cho ching ta hai lwa chon: Debug va Release.

DPé chon c4u hinh build (rng dung, cac ban vao BUILD trén thanh Menu Bar, chon Configuration
Manager.
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FILE EDIT VIEW PROJECT EBUILD DEBUG TEAM  TOOLS TEST  ANALYZE  WINDOW  HELP
Q- -2 W G 5 Build Solution F7 } Debug - Win32
- . Rebuild Solution Ctrl+Alk+F7
Solutio
B Clean Solution Global S )
== (Global 5cope]
a2 e Run Code Analysis on Solution Alt+F11

%  Build Bail.4
Rebuild Bail.4

Clean Bail 4

fal Solution 'Bail.4' (1 project)

4 [%] Bail4
P ®5 External Dependencies
B Header Files Project Only
™ Resource Files Profile Guided Optimization
4 o] Source Files
b - Batch Build...
o main.cpp

W Co mpile Ctrl+F7

Ctra sb chon ciu hinh xuét hién nhw bén dwai:

Active solution configuration: Active solution platform:

Debug | Win32 LS

Project contexts (check the project configurations to build or deploy):

Project Configuration Platform Build Deploy
Bail4 iDebug . ;| v §Win32 L2

Release

< Mew...>

= Edit...>

Close

Hai lwa chon nay khac nhau nhw thé nao? C6 thé hiéu build chwong trinh dwéi ciu hinh Debug thi san pham
cta chung chwa dwoc hoan thién, can thoi gian dé tim 16i, stra 16i... Va mét khi ban cho rang san pham cia
minh da dwoc viét hoan tat, ban chuyén sang ciu hinh Release dé build s&n phdm. San pham sau

khi Release thwéng sé c6 dung lwong nhe hon khi Debug, vi khi trong ché dé Debug, Visual studio sé tich
hop mét sb thw vién nhdm phuc vu cho qué trinh tim kiém va stra 16i. Day chi 1a phan ngoai |& cha bai hoc, bay
gi& ching ta quay lai v&i ndi dung chinh.

Bién (Variable)

Khai niém bién (variable) ra doi da gidi quyét dwoc rat nhiéu mét han ché trong cac chwong trinh ma
céac ban da viét trong cac bai hoc trwde. Vi du véi chwong trinh tinh két qua biéu thirc chira 2 sb
nguyén, cac ban phai viét mét vai dong 1énh, bién dich chwong trinh, chay chwong trinh dé in ra két
qua. Sau do thi sao? Khi ban mudn tinh két qua ctia phép tinh trén v&i 2 gia tri khac, cac ban lai phai
viét lai mot vai dong lénh, va thue hién qua trinh trén 13p di l&p lai.

bay khéng phai la lap trinh! Nguoi viét chwong trinh phai dam bao chuwong trinh sau khi yiét ra
phai co tinh tong quat, nghia la chwong trinh d6 phai giai dwoc mot bai toan nao do véi nhieu gia tri
dau vao khac nhau ma khéng phai thay doi bat ky doan code nao bén trong.

Dé tiét kiém thoi gian cho viéc nay, ching ta sé st dung bién (variable) dé lwu trir gia tri cn x( ly.

Vi du:
int varl = 3;
int var2 = 5;

"

cout << "varl + var2 = << varl + var2 << endl;

Trong doan code trén, var1 la mét bién va var2 ciing 1a mét bién. Hai bién nay hién dang Iwu triv hai
gia tri khac nhau (cling c6 thé sé trung nhau). Va dong Iénh cout bén dwoi sé in ra két qua phép
cdng cua hai bién nay.
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Va khi ching ta mudn thay ddi gia tri clia hai s can tinh, ching ta don gian truyén vao cho hai bién
nay hai gia tri khac.

varl = 10;
var2 = 20;
cout << "The new result: " << varl * var2 << endl;

Nhw doan qode tré’n, chung ta st dung lai hai bién var1 vé, var2 ma khong can bién dich lai chuong
trinh hay viét lai bat ky doan code nao. Viéc tai st dung tiét kiém thoi gian va cong stre cho chung ta
rat nhiéu.

DPén day sé& cd nhiéu ban van chwa hinh dung dwoc bién 1a cai gi. Cac ban c6 thé hiéu nhw thé nay:
Bién Ia mo6t & nhé don 18 hodc moét vang nhé dwoc hé diéu hanh cap phat cho chwong trinh C++

nham dé lwu trir gia tri vao bén trong viing nh¢' dé. Chung ta sé héi xin hé diéu hanh nhiing viing
nhé thdng qua cac cau Iénh khai bao bién nhw bén dudi:

int valuelnteger = 12; // (1) Chung ta cé mét ving nhé dé chia 1 sé nguyén

float valueFloat

5.394; // (2) Xin hé diéu hanh thém mét ving nhé dé chua 1 sé thuc

string myName = "Minh Vu"; // (3) Bién nay chua dugc mdt ddy cdc ki tu

Vi 3 cach khai bao trén, ching ta sé cé 3 ving nhé nam & 3 vj tri khac nhau trén RAM cuia ban.
V@i cach khai bao 1:

V&i cach khai bao 2:

V&i cach khai bao 3:

Mii|n|lh| |[V]u

Sau day la cu phap co’ ban dé ching ta khai bao 1 bién:

<Kiéu dir 1iéu> <Tén bién> = [Gid tri khdi tao cla bién];

Trong d9, tén bién gitip ngdn nglr C++ xac dinh viing nhéd ma chung ta da cap phat, méi lan st dung
bién, compiler sé& tim d&n viing nhé ma ching ta da dat tén cho né va lay gia tri ra d& st dung. Kiéu
dir liéu sé phan loai gia tri cla bién (ki tw, s6 nguyén, sé thwc, ...), ching ta sé& 1am ré hon & phan
dwd&i clia bai hoc nay.

Khi khai bao bién, chting ta c6 thé gan 1 gia tri ban dau cho bién hodc khong, nhung ching ban chat
la mét cau 1énh, nén chung ta phai ket thuc bang dau cham phay.

Ly thuyét nhiéu rdi, bay gi® ching ta sé tan dung strc manh lwu triv di¥ liéu cha bién dé gidi mot bai
toan co ban.

Bai toan: Nha minh cé nubi 1 dan bo, minh da biét sé luong bo & thoi diém hién tai. Nhung vi minh
tinh toan chdm nén gé&p kho khan trong viéc tinh sé chan bo cda dan bo dang nuéi. Minh mudn dua
may tinh tinh gitip minh, cac ban c6 thé gitp minh viét chuwong trinh tinh téng sé chan bo cda cg dan
duoc khdng? (Cac ban co thé nghi ra mét con sé dai dién cho sé bo ma minh dang nudi, sao cho né
la s6 nguyén duong la duoc)

Sau khi viét xong dé cta bai toan thi minh danghira glal phap giai quyét bai toan nay roi. Chung ta
biét 1 con bod thi cé 4 chan, vay Ia minh chi can 1 bién dé chra s bo hién tai, va lay gia tri cta bién
dé nhan voi 4 1a ra két qua.




Day la chwong trinh do minh viét, minh khuyén cac ban nén tw nghi cach viét trudc khi tham khao
chwong trinh cia minh.

main.cpp

*] Bail.4 (Glebal Scope) - o main)

The nunber of legs: 128
Press any key to continue . .

Hi vong chwong trinh cla ban céc viét cling cho két qua ding nhuw mong doi.

Bay gio' c6 mot van dé,phét sinh, dan bo cia minh sau mét nam da sinh thém 10 con bo con. Bay gio
lam sao dé minh tinh tdng s6 chan cua dan bo moi?

Hwéng giai quyét: LAy sb lwong bd cii cong thém 10 con bd maéi sinh, va lay sb lwong bd méi nay
nhan 4.

Chwong trinh clia minh sé& dwoc viét lai nhw sau:

main.cpp
*] Bail.4 (Global Scope) = @ main()

The number of legs: 128
The numbher» of legs C(after 1 year>: 168
Press any key to continue . . .

O doan code trén, dong number_of _cows = number_of_cows + 10; cd nghia la:

number of cows

~

30

30 + 10 = 40

Chung ta dung toan t&r "=" dé& dwa mét gia tri vao trong bién number_of _cows, gia tri ma ching ta dwa vao sé
bang gia tri cta bién [number_of_cows| hién tai (dang la 30) cdng thém 10. Sau khi thwe hién dong Iénh nay, gia
tri mai trong bién jnumber_of_cows| sé 1a 40.

Chung ta da st dung lai bién number_of cows dé tinh tiép sd chan bo sau 1 ndm ma khéng can phai
viét lai chwong trinh tinh s6 chan bd niva.

Kiéu dir liéu

Kiéu di¥ liéu 1a mét thanh phan bat budc phai co khi mudn khai bao bién, n6 gitp chwong trinh xac
dinh kich c& cta vung nhé& ma ban muon xin hé dieu hg‘mh cap phat trén RAM, dong thoi giup
chwong trinh xac dinh gi¢i han gia tri ma bién do cé thé lwu trir.
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Dwéi day la bAng mo ta mot sé kiéu div liéu co ban:

Ccateqory [ vpe | vimmumsie | hote |

boolean bool 1 byte
character char 1 byte May be signed or unsigned
wechar_t 1 byte
charle_t 2 bytes C++11 type
char32_t 4 bytes C++11 type
integer short 2 bytes
int 2 bytes
long 4 bytes
long long 8 bytes Co9/C++11 type
floating point | float 4 bytes
double 8 bytes
long double | 8 bytes

(Ngudn: www.learncpp.com)

Trong cot Category, ngudi ta chia cac kiéu di¥ liéu co ban thanh 4 loai:

« Kiéu logic (boolean): bool.

« Kiéu ki ty (character): char, wchar_t, char16_t, char32_t. Hién tai chling ta chi can quan tam dén
kieu char.

« Kiéu sb nguyén (integer): short, int, long, long long. Thwéng dung nhat 1a kiéu int.

o Kiéu sb thyc (floating): float, double, long double. Tuy vao do chinh xac ma ching ta doi hoi & phan
thap phan ma chang ta chon kiéu dir liéu float hoac double. Kiéu double c6 kich thuwéc vang nhé Ion
hon, nén sé lwu gia tri c6 dé chinh xac cao hon float.

Kich thuéc ving nho clia cac kiéu dir liéu nay dwoc tinh bang don vi byte. Boi véi cac ban méi hoc
ngdn nglr l1ap trinh, chung ta chwa can quan tdm nhiéu dén khai niém nay.

DPé xem kich thwéc viing nhé sé dwoc cap phat cho bién trong chwong trinh. Ching ta st dung toan
ter sizeof() nhw sau:

main.cpp

] Bail.4 (Global Scope) ~ @ main()

Size bool variable:

Cize char variable:z 1

Siz=e int wvariable: 4

Size float variable: 4

Size double variable:

Press any key to continue .
100 %%

Theo két qua cta chwong trinh, kiéu di liéu s6 nguyén int c6 kich c& 4 bytes, do |a do IDE Visual studio 2015
dinh nghta kiéu int nhw vay. M&i compiler s& c6 mét chuén kiéu di liéu riéng, nén cac ban khong can lo lang
vé su khac biét gitra kich bang dir liéu & trén voi két qua thuc té.

Cac ban hién tai chi can hiéu véi nhivng kiéu di liéu co kich thwéc cang Ion thi pham vi gia tri co thé
Iwu trlr cho bién cang lon.

Dwéi day la bang gidi han gia tri cho tirng kiéu dir liéu ma chung ta thwong xuyén st dung trong
Visual studio:
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Type hname Range of wvalues

bool 1 false or true
char 1 -128 teo 127
int 4 —2147483648 to 2147483647
unsigned int 4 0 to 4294967295
__intlé 2 -32768 to 32767
__int32 4 —2147483648 to 2147483647
~_intéd4d 8 —-9223372036854775808 teo 9223372036854775807
float 4 3.4E +/- 38 (7 digits)
double 8 1.7E +/- 308 (15 digits)

Cac ban khong can nhé chinh xac nhirng gioi han trén, chi can woc chivng pham vi ciia méi kiéu dov
liéu dé chon kieu di liéu phu hop cho bién la duoc.

Tong két

Trong bai nay, cac ban chi can hiéu dwoc mét sb khai niém vé bién va kiéu di liéu:

« Bién (variable) 1a mét dbi twong chiém gitr mét viing nhé xac dinh.
« Bién (variable) dung dé lwu trir gia tri (ki tw, s6 nguyén, s6 thuc ... hodc cling co thé la mét day cac con

s0).

e Cu phép khai béo bién:

<kiéu dir 1iéu> <tén bién> [= giad tri khdi tao];
o Kiéu di¥ lieu dirng trwde tén bién nham xac dinh gi¢i han gia tri ma bién c6 thé lwu trir dworc.

« Dat tén bién nhw thé nao cho phu hop?

o

@)
@)

Tén bién khéng dwoc bt dau bang ki tw sb.

Trong mét khdi 18nh { } khong dwoc c6 hai bién cling tén.

Té’n bien trong C++ phéan biét chir hoa va chir thwong. Vi du: int varl; va int vari; la hai
bién phan biét.

Céc ban c6 thé str dung ki tw gach chan khi d&t tén bién.

Nén d&t tén bién sao cho thé hién dwoc y nghia cua bién. Vi du:

int myAge;

string myName; // céc ban s& dugc hoc vé kiéu string trong céac bai hoc sau
bool isRunning = true;

int current_score;

« Khi st dung bién trong céc biéu thirc toan hoc, cac ban nén dung bién cé cung kiéu di ligu
v&i nhau. (Tuy trwdng hgp ma cé thé dung ket hgp nhieu kieu dir liéu khac nhau)

1.5 Nhap va xuat di¥ lieu

Sau khi hoc xong bai Bién va cac kiéu dir liéu, cac ban da co thé tw minh gidi mét s6 bai toan co
ban trén may tinh. Lay mét vi du co ban nhw sau:

Viét chuong trinh tinh téng gia tri hai sé nguyén.

Minh tin rdng tat ca chung ta ai cling viét dwoc mét chwong trinh nhw thé nay:


https://daynhauhoc.com/t/bien-va-cac-kieu-du-lieu-trong-c/29935

main.cpp

{Global Scope) ~ @ main()

Press any key to continue . . o

Cac ban c6 thé bat g&p mdt cach khai bao bién hoi la.

int numberl = 4, number2 = 5;
Day la cach khai bao cac bién co cung kiéu div liéu trén cing mot dong ddng thoi khéi tao gia tri ban
dau cho méi bién. Khi khai bao nhiéu bién trén cung 1 déong, mdi bién dwoc khai bao sé cach
nhau bang 1 dau phay. Diéu nay hoan toan dwoc cho phép trong C++.

Sau d6, chung ta c6 str dung mét Ian déi twong cout dé in két qua phép cdng ra man hinh:

cout << numberl << " + " << number2 << " = " << numberl + number2 << endl;
Dé cac ban khai bi r6i khi nhin thay dong Iénh cout phirc tap, cac ban theo déi hinh bén dwéi dé ro
hon:

stdout

45——————- 4 + 5 = 9 (endl)

cout << << L A << "= <<|nu.m.ber1 + number?2 I<< endl ;

—I— number?2 5 —

Sau khi chay chwong trinh, ching ta da cé dwoc két qué phép tinh cdng & trén man hinh. Bay gi& minh dat ra
trwdng hop, minh mudn tinh tdng ctia hai s6 nguyén cé gia tri khac. Cac ban sé lam gi dé gitp minh giai quyét
van dé nay? C6 phai cac ban dang nghi t&i viéc tat chwong trinh dang chay di, vao file main.cpp, thay hai sé
4 va 5 thanh hai con sé khéac, bién dich va chay lai chwong trinh mét 14n niva?

[

numberl

D6 cling 1a mét cach giai quyét van dé ma van cho két qua ding, nhwng co 1€ minh ty tinh nham
trong dau con nhanh hon.

Vi thé, ngén ngir C++ da hd tro' cho chiing ta mét cach dé dwa gia tri vao bién tryc tiép ngay khi
chwong trinh dang chay. biéu nay giup chung ta linh ddéng hon khi can thay doi gia tri tinh toan ma
khéng can phai build lai chwong trinh sau khi da cho ra file execute.

Viéc Input data nhw trén c6 thé thwe hién bang nhiéu cach khac nhau:

o Laydi liéu tir File.

e Sinh di¥ liéu ngau nhién.

o Nhan di¥ liéu tv thiét bj khac glri dén.

o Nhap di¥ liéu tir thiét bi nhap chuan. (Trong C++, thiét bi nhap di¥ liéu chuan la ban phim)

O mirc co’ ban nay, chiing ta sé lam quen vé&i cach nhap dir liéu thong qua thiét bj nhap chuan
(Standard Input) caa C++.

Standard Input

Pé dwa di liéu vao bién, ching ta s dung ddi twong cin dwoc dinh nghia bén trong thw
vién iostream thudéc namespace std.

Cu phap sl dung dbi twong cin nhuw sau:
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cin >> <tén bién>; ) ) ) )
Cac ban lwu y la tén bién phai dwoc khai bao trudc khi str dung doi twong cin dé dwa gia tri vao bién
do. Ta str dung toan t&r >> ngwoc chieu véi toan tlr dwoc sir dung cho tir khéa cout.

Céch hoat déng déi tuong cin

Ngworc lai vai doi twong cout (cout duwa dir liéu vao file stdout dé xuét gia tri ra thiét bj xuat chuan),
doi twong cin lay dir liéu tr dOi twong file stdin dé day vao vung nhé cla bién (variable).

stdin
56 27 1 0.565 cin >>
T /

56

variable

Khi bién dich chwong trinh, néu compiler bat gap dong lénh c6 st dung dbi twong cin, chwong trinh sé dirng
lai dé& doi ngudi dung nhap di liéu t» ban phim (dén khi ngwoi ding nhan phim Enter), sau d6, di liéu vira
dwoc nhap sé chuyén vao file stdin, dbi twong cin sé 14y gia tri dau tién phu hop véi kiéu div liéu dé dua
vao bién théng qua toan tlr >>.

Céc ban cung minh chay th&r doan chwong trinh bén duwéi dé xem két quéa thuc té:

main.cpp A X

(Global Scope)

Chung ta chay thtr chwong trinh trén, dau tién chang ta thay:

Enter the value which will be inside the above variable: _

Sau khi chwong trinh thic thi dong 1énh c6 stv dung doi twong cout dau tién, chwong trinh bat gap
dong Iénh cé str dung dodi twong cin, ngay luc nay, chwong trinh dirng lai va doi ban nhap gia tri vao
tlr ban phim.
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i ] DAC++ Tutorial\Projects\Bai1.5\Debug\Bai1.5.exe - O

Enter the value which will he inside the above wvariabhle: 123
Ualue: 123
Press any key to continue . .

Tiép theo minh thir nhap vao gia tri 123, gia tri nay cling nam trong gi¢i han ca kiéu s6 nguyén (int)
nén hoan toan phu hgp v&i bién value. Ngay sau khi minh nhan phim Enter, bién value nhan gia
tri 123 va in ra trén man hinh.

Bay gi, khi chiing ta mudn thay dbi gia tri khac cho bién value, chung ta khéng can phai gan lai gia
tri m&i trong ma nguodn nira, ching ta chi can chay lai chwong trinh va nhap gia tri mgi tir ban phim.

] DAC++ Tutorial\Projects\Bai1.5\Debug\Bail.5.exe = =

Enter the value which will be inside the above variahle: 1 2 3 4 &
Ualue: 1
Press any key to continue . .

Minh vira ¢ tinh nhap mét luc 5 gia tri, mi gia tri cach nhau bdi mét ki ty khoang trang. Va két qua
cho chung ta thay chi cé gia tri dau tién ma ching ta dwa vao dwoc day vao bén trong bién value.

Minh s& thtr nhap mét gia tri khac kiéu dir liéu so voi kiéu d liéu ma bién value dwoc khai bao dé
xem ket qua:

] DAC++ Tutorial\Projects\Bai1.5\Debug'Bai1.5.exe = B

Enter the value which will bhe inside the above variahle: 3.14
Ualue: 3
Press any key to continue . . .

Gia tri dwoc nhap tlr ban phim 1a 3.14 la mét gia tri thudc kiéu so thie, nhung kiéu di liéu ching ta
khai bao bién value la int, nén bién value chi chira dwoc phan nguyén cua gia tri nhap vao, phan
thap phan da bi loai bé.

Cudi cung, minh tht» nhap gia tri khéng phai la kiéu sé nhw bén duoi:



Enter the value which will be inside the above wvariable: hello
Ualue: —858993460
Pressz any key to continue . . .

Chuéi ki tw hello khéng phu hop véi kiéu sé nguyén, nén bién value da nhan gia tri sai.
Vi thé, cac ban can nhap di liéu twong (rng v&i kiéu dir liéu ma ban da khai bao cho bién.
Nhép gia trj cho nhiéu bién

Chung ta cung xem lai hinh &nh vé cach hoat déng ctia dbi twong cin:

stdin

56 27 1 0.565 cin >>

|

56

variable

Chung ta c6 thé nhap mét Itc nhiéu gié tri khac nhau dé dwa vao file stdin. Ngay khi mét gia tri dwoc dwa vao
bien théng qua doi twong cin, gia tri dé sé bi x6a ra khai file stdin lan lwot tlr trai sang phai.

Chuing ta c6 thé tan dung dac diém nay dé nhap di liéu ciing mét Iic cho nhiéu bién ma khong can
viéet nhiéu dong Iénh st dung doi twong cin.

main.cpp
* Bail.5 (Global Scope)

Trong chuong trinh trén, minh khai bao 3 bién c6 ciing kiéu di liéu s6 nguyén )
la day, month va year dé Iwu trir ngay, thang, nam hién tai. Va minh chi st dung 1 dong Iénh dé
nhap gia tri cho ca 3 bién trén:

|cin >> day >> month >> year; ‘
DOoi twong cin trén sé truy xuat dén file stdin va lay gia tri da dwoc nhap vao twr trai sang phai dé dwa
vao theo t& ty day déen month va cudi cung la year.

Chung ta cung chay chwong trinh d& xem két qua:
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Enter day. month and year: 28 4 2816
2842016
Prezs any key to continue . . .

Cac ban hoan toan co thé nhap 3 gia tri trén 3 dong khac nhau, Iénh cin van khién chwong trinh
dirng cho dén khi nhan du 3 gia tri cho 3 bién day, month va year.

Enter day, month and year:
28

4

2016

28420816

Press any key to continue . . .

Standard Output

Cac ban da dwoc hoc va st dung stardard output cua C++ trong bai Sty dung cac lénh lién quan
den xuat div lieu. Trong C++, chung ta,sfr dung doi twong cout dwoc dinh nghia trong thw
vién iostream thudc namespace std dé dwa di liéu ra thiét bi dau ra (mac dinh Ia man hinh).

Ngoai cac cach xuat dir liéu ma cac ban da dwoc hoc, ching ta con cé thé dwa vao dbi
twong cout mot bien, va gia tri ma bién dé dang chira sé dwoc doi twgng cout dwa ra man hinh.

Cung nhin lai chwong trinh nhap vao ngay, thang, nam tr ban phim va in ngay, thang, nam vira nhap
ra man hinh:

main.cpp
¥ Bail.5 (Glebal Scope)

Sau dong Iénh

|cin >> day >> month >> year;

chung ta c6 dong l1énh

|cout << day << "/" << month << "/" << year << endl;
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Cac ban cung nhin vao hinh bén duéi dé xem cach ma déi twong cout trong dong Iénh trén hoat
doéng:

stdout

&———| 28/4/2016 (endl)

—— " p

cout << day << "/" << month << "/" << year << endl;

cay —T

st []

year 2016

Déi twong cout sé tim dén 6 nhé ma tén bién dang nédm gity, lay gia tri bén trong bién do ra va day gia tri do
vao file stdout.

DPéi twong cout cé thé nhan gia tri thudéc moi kiéu d lieu dwoc dinh nghia san trong ngdn nglr C++.
Chung ta khéng nhitng sir dung nhitng di¥ liéu dwoc dinh nghia sén trong C++ ma con tw dinh nghia
nhirng kiéu di¥ liéu mai cho riéng minh. Cac ban sé dwoc hoc phan nay trong cac bai hoc ké tiép
trong khda hoc nay.

Tong ket

Trong bai hoc nay, cac ban da duwoc hoc vé:

e Cach dwa gia tri vao mét bién trong khi chwong trinh dang chay bang Stardard Input trong C++.
e Cu phéap va mét sb cach hoat ddng cta dbi twong cin.
e On lai mét chat vé Stardard output trong C++.

Bai tap co’ ban
1. Viét chwong trinh nhap vao qiém trung binh ctia ba mén hoc Toan, Ly va Héa cua ban. Inra
man hinh trung binh céng diém cua ba moén hoc trén.

2. Céc ban chac da biét vé phwong trinh bac nhat 1 4n sb: ax + b = 0;

Cac ban hay viét . chwong trinh cho phép nhap tlr ban phim 2 gia tri a va b, tinh nghiém x cla phuwong
trinh bac nhat 1 &4n sb. Thir dw doan van dé gdp phai véi chuong trinh ma ban vira viét.

1.6 Hang s6

Trong bai hoc trwéc, chung ta da biét cach st dung Starndard Input trong C++ dé nhap gia tri tiv
ban phim va dwa vao viing nhé ma tén bién dang quan ly. Mdi 1an st dung déi twong cin dé nhap dir
liéu vao bién, gia tri trong ving nh& ctia bién do sé bi thay ddi 1 1an. Dbi véi mot sé bién co cach khai
bao théng thwdng, compiler cho phép ta thwe hién thay dbi gia tri ctia bién khéng gi¢i han sé 1an.

(Global Scope) - @ main(}
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Trong doan chwong trinh trén, bién myVar dwoc khéi tao gia tri ban dau 1a 1. Va minh da st dung 2 1an dbi
twong cin dé nhap gia tri méi cho bién myVar

]
Default value: 1

Change value of myUar (12: 123
Mew value: 123

Change value of myUar (22: 456
Mew value: 456

Press any key to continue . . .

Trong mot s6 bai toan, gia tri clia bién can duoc thay doi nhiéu lan. Bén canh do, co mét s6 gia tri
chung ta mudn khéi tao mot Ian va gilr nguyén gia tri dé trong suodt théi gian chwong trinh hoat dong.
Vi du:

PI = 3.14;
gravity on_earth = 9.8;

Nhirng gia tri nay dwoc goi la hang sé.

Viéc dinh nghta mét bién trong C++ nhw mét hang s6 sé gitip ban dam bao gia tri ctia bién do khong
bi thay doi ngoai y muon.

Khai b4o hang sb

D(fa khién mot bién trong C++ tré thanh mét hang so, ban chi can dét tir khéa const trd'c hodc sau
kiéu di¥ liéu cla bién. Vi du:

const float gravity = 9.8;
int const my_constant = 123;

Lwu y: Ban phéi khéi tao gia tri cho bién hang sé méi khi dinh nghia chung.

Dinh nghia mét hang s khoéng c6 gia tri khéi tao sé& phat sinh 16i khi bién dich chwong trinh.

BUILD DEBUG T 5 TEST  ANALYZE  WINDOW  HELP
P Local ¥ bugger -~ Auto - Debug -~ Win3

* I x main.cpp
' Ml Bail.6 - (Global Scope)

urce Files

ce Files

onFigur

onstant’ : const object must be initialized if not extern

Cac ban c6 thé diing gia tri cia mét bién khong phai 1a hang s6 dé khai tao gia tri cho mét bién hang
sO.

int non_const_variable = 10;
const int const_variable = non_const_variable;

Mot khi tir khoa const d& dwoc str dung cho mot bién, moi hanh vi,kh[én gia tri bién dé bj thay d(f)i
déu bi compiler bao 16i. Ngoai ra, ban c6 the st dung bién hang so deé tinh toan, in gia tri cta bién
hang sO ra man hinh, ... s&¢ dung nhw mét bién théng thwong.
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main.cpp # X

¥ Bail.e - {Global Scope) ~ @ main()

Mot sb cach dé khai tao gia tri cho bién
Nhw minh da néi & trén:
M6t bién hang sé phai dwoc khéi tao gia tri sau khi dinh nghta.

Viéc khéi tao gia tri co thé duoc viét bang nhiéu cach khac nhau. Vi du minh c6
bién year_of birth cé kiéu int, minh c6 thé kh&i tao bién nay nhw sau:

int year_of_birth = 1992;
int year_of_birth(1992);
int year_of_birth { 1992 };

Nhung theo y kién ca nhan ctia minh, st dung toan ttr bang "=" dé khéi tao gia tri khién chwong trinh
dé hiéu hon.

Tong két

Trong bai hoc nay, cac ban da dwoc biét thém khai niém hang s6, cach khai bao, dinh nghta va st
dung hang so trong ngdn ngtr C++. Ngoai ra, cac ban con biét thém mét so cach khai tao gia tri
théng dung cho bié

1.7 Pham vi clia bién

Trong céac bai hoc trwdc, ching ta da cung nhau tim hiéu cach st dung bién (varlable) gdm cé cach
khai bao, khéi tao, nhap gia trj tr ban phim va dwa vao bién, tinh toan gia tri cta bién va dwa gia tri
cta bién 1én man hinh..

Khi mét bién dwoc khai bao, hé diéu hanh sé cap phat cho chwong trinh mét viing nhé ¢ dd Ién
twong ng v&i d6 I1&n kiéu dir liéu cha bién.
operating system

-
int my int; > x

4 bytes

Van dé Ia khong phai chi co mét minh chuong trinh ma cac ban dang viét st dung cac viing nho trén
RAM, ma con nhiéu chwong trinh khac dang chay ngam nira.

Trong khi d6, bd nh& RAM cla chang ta chi cé gi¢i han. Vi thé, mét khi bién (variable) khéng con gia tri st
dung nira, ching phai dwoc tiéu hay dé tra lai ving nhé ma né dang gitr, dé cap phéat cho nhirng tng dung
khac can sir dung bd nhé.

Khi ban kiém soat dugc viéc Itic nao can khai bao bién, khi nao can tiéu hdy bién sé gitp ban quan ly
tai nguyén may tinh tot hon. Diéu nay can ki nang to chirc va thiét ké chwong trinh, mét ki nang quan
trong can co th&i gian de rén luyén.

Trong bai hoc nay, chung ta sé tim hiéu hai khai niém luén luén gan lién véi bién (variable):
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e Pham vi cla bién.
o Thoi gian ton tai cta bién.

Hai khai niém nay thuong co lién két chat ché véi nhau.

Pham vi cla bién
Pham vi cGa bién xac dinh noi chiing ta c6 thé truy cap vao bién.
« Bién dwoc khai bao bén trong khéi Iénh (block) dwoc goi la bién cuc bé (local variable).

Chwong trinh bén dwéi minh hoa cho viéc khai bao bién cuc bd, truy cap va truy xuét gia tri cla bién
cuc bb.

main.cpp R X
[®] Tutorial (Global Scope)

Bién local variable dwoc khai b4o bén trong khéi Iénh ciia ham main, nén cac cau Iénh truy xuat dén
bién local variable hoan toan hop €.

Mot khdi 1énh cé thé chra nhiéu khéi Iénh con khac nhau. Vi du:

main.cpp H >

[ Tutorial (Global Scope) ~ @ main()

trong doan chwong trinh trén, chidng ta cé thém mat khéi 1énh nam bén trong khdi lénh ctia ham main, va xuét
hién mot bién co tén local variable 2 dwoc khai bao bén trong né. O trong khéi Iénh con nay (khéi Iénh nam
trong khdi lénh ctia ham main) ching ta cé thé truy xuét gia tri ctia bién local variable 2 nhw minh da lam
théng qua dong lénh

cout << "local_variable2: " << local_variable2 << endl;
dé in gia tri ctia bién local variable 2 Ién man hinh. Ngoai ra, minh con s&r dung phép gan (v&i toan

tlr "=") dé stra ddi gia tri cho bién local variable 1 vén dwoc dinh nghia bén ngoai khéi 1énh con.
Diéu nay cé6 nghia la chung ta cé thé truy cap dén mét bién da duoc khai béo trong nhitng khoi 1énh

con bén dudi bién dé néu nhitng khéi Iénh con nay ciing duoc dat trong khbi 1énh chira bién duoc
khai bao.

Khi cac ban st dung cac khoi Iénh con, ban c6 thé dat tén bién trung véi bién dwoc khai bao trong
khoi Iénh bén ngoai ma né chira khoi Iénh con dé. Cac ban nhin vao chuwong trinh bén dwéi dé thay
ré hon:
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main.cpp B X
] Tutorial (Global Scope) - @ mainf)

int number of emplayeses = 10;

cout << "Humber of employvees o h ] k: " << number of employees << endl:

= "Humber of emplovees of th 1 block: " << number of employees

Chuwong trinh trén khdng hé vi pham quy tac dat tén bién ma minh da noi & nhirng bai truéc.

Trong cling mét khdi 1énh khong dwoc phép co hai bién tring tén. ,
Trong chwong trinh trén, hai bien number of employees hoan toan dwoc khai bao trong hai khoi
Iénh khac nhau. Bay gi¢ chung ta chay thir chwong trinh xem két qua in ra trén man hinh nhw thé
nao.

Humber» of employees of the inner bhlock: 18
Humber» of employees of the outer block: 38
Press any key to continue . . .

Nhw cac ban ciing da thay, khi minh thwc hién truy xuét gia tri cGa bién number of employees bén
trong khéi 1&énh con thi chi 1ay dwoc gia tri clia bién dwoc khai bao bén trong khdi 1énh con d6. Twong
tw, khi minh thwe hién truy xuét gia tri cta bién number of employees cla khéi 1énh sau

ham main thi chi lay dwoc gia tri clia bién dwoc khai béo trong khdi Iénh sau ham main.

Viéc dat tén bién trang nhau trong nhiéu khéi Iénh 16ng nhau dugc compiler cia Visual studio cho
p_hép, nhw(lg rpinh khuyén cac ban nén nghi ra mét tén bién khac phu hop hon dé tranh viéc nhéam
lan khi thiét ké mét chuong trinh ¢c6 quy moé 1on.

« Bién dwoc khai bao bén ngoai khéi 1énh dwoc goi la bién toan cuc (global variable).

Céc ban cung nhin vao doan chuwong trinh mau bén dwdi dé xem cach minh khai bao mét bién toan
cuc nhw thé nao.

main.cpp A >
[®] Tutorial (Global Scope)

global wariable:r

nt main ()

Nhw cac ban thdy, minh khéng dat dong khai bao bién bén trong khdi 1énh ciia ham main nira ma minh dat n6
bén ngoai va nam trén khéi lénh cia ham main.
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Trong bai hoc dau tién, minh c6 noi vé viéc khoi lénh ctia ham main sé la noi ma chuong trinh bat
dau thue thi, ngoai trice mot s6 cau Iénh dac biét co thé dat ngoai khoi IEénh (khai bao bién, include thuw
vién, goi namespace, dinh nghia cac class, ...).

Khi cé mét bién khac nam trong pham vi ctia khdi I&énh ham main dwoc khai bao cung tén véi bién
toan cuc bén ngoai khéi 18nh ham main, méi cau I&nh truy xu4t dén bién do6 déu duoc wu tién tim dén
bién cuc bd bén trong ham main trwéc. Vay cé cach nao dé ta truy xuat dwoc bién toan cuc bén
ngoai ham main khéng?

Cau tra |0 la cé! Chung ta st dung toan t&¢ pham vi (::) nhw sau:

using namespace std;
int value = 1;
int main() {

int value = 10;

"

cout << "local value:
cout << "global value:

<< value << endl;
" << ::value << endl;
system("pause");

return 0O;

}

Céc ban thir chay doan code trén xem chuong trinh théng bao két qué nhw thé nao nhé.

M6t khi bién toan cuc da dwoc khai bao, ching cé thé dwoc truy cap tai moi khdi Iénh nam bén duoi
né. Trong khi dé, bién cuc bd chi dwoc phép truy cap khi dong Iénh con dat bén trong khoi I1énh chira
no. Vi du:

main.cpp
] Tutorial (Global Scope)

alution "Tutaorial' (1 project)
Tutorial
== External Dependencies
=3 Header Files
- .

main.cpp

tput from:  Build
---- Build started: Project: Tutorial, Configuration:
in.cpp
torialitutorialwymain.cpp(l e 28 'local_waria e' : undeclared identifier
» 1 failed, @ up-to-date, @ sk

Chuwong trinh bao 16i bién local_variable khdng dwoc khai bao trwéc dé trong khi minh da khai bao bén trong
khéi I&nh con cla khéi Iénh ham main.

Nguyén nhan la do bién local_variable d4 bj tiéu hay trwdc khi minh kip truy xuat dén no.
Thei gian ton tai cta bién

Boi véi nhirng bién cuc b (local variable) co kiéu di¥ liéu thong thwdng nhw cac ban da hoc trong
nhirng bai trwd'c, ving nhé clia bién sé tw dong giai phdng khi ra khdi khoi Iénh chira né.

Viéc c6 gang truy cap dén mét bién da bj hiy sé gay nén I6i. Thoi gian ton tai ctia bién cuc bo phu
thudc vao cua khoi 1énh chira né.

Doi véi bién toan cuc (dwgc khai bao bén ngoai khoi Iénh clia ham main), né sé ton tai cho dén khi
chwong trinh két thic hoac bi két thac béi ngwdi dung.

Vi thé, cac ban chi nén st dung bién toan cuc khi can thiét, dé tranh viéc ving nho clia bién toan cuc
dwoc cap phat nhwng bi chieém gilr qua lau gay anh hwéng dén viéc cap phat bé nhé cho nhirng
chwong trinh khac.
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Tong két

« Bién cuc bo dwoc khai bao bén trong khoi Iénh. Nhitng bién nay chi duoc phép truy cap & bén
trong khoi Iénh dé. Bien cuc b sé bi hay tai thoi diém két thac khoi 1énh.

« Bién toan cuc dwoc khai bao bén ngoai khoi Iénh. Nhirng bién nay dwgc phép truy cap trong
moi khoi Iénh nam bén dw&i né. Bién toan cuc chi bi hay khi chwong trinh két thuc.

1.8 Cac phép toan co ban

Trong bai hoc hém nay, chung ta sé hoc cach st dung cac phép toan co ban nhw phép cong, trev,
nhan, chia, chia lay phan dw, can bac 2, lly thwa, gia tri tuyét doi, ... ap dung trén cac kieu dir liéu so
co ban (int, float, double ...).

Ngén ngir C++ da dinh nghia s8n mét sb toan tir toan hoc co’ ban cho cac phép tinh théng dung (+, -,

%/, ...), mot sb phép toan phirc tap hon nhw can bac 2, Ihy thira, ... chwa c6 toan t&r dwoe dinh nghia,
vi thé chung ta sé st dung thém thw vién cmath dé tinh két qua cac phép toan trén.

Cac toan tir toan hoc da dwgc dinh nghia trong C++

Cac toan tr toan hoc dwoc chia thanh hai loai: Toan t&r mot ngbi (unary operators) va toan t hai
ngoi (binary operators).

o Toan t& mot ngdi (unary operators) la toan t& chi di cung véi mét toan hang dé tao thanh biéu thire co
nghia.
» Toan t&r hai ngdi (binary operators) la toan tr thwong dung kem véi hai toan hang dé tao thanh mot
biéu thtrc cé nghia.
Trong ngdn ngi 1ap trinh C++, mot toan hang cé thé 1a mét gia tri hodc mét bién (variable).
Toan ttr mét ngoi

C6 hai toan t&r mét ngbi trong C++:

Operator Symbol Form Operation
Unary plus + +x Value of x
Unary minus - -x Negation of =

S dung toan t&r cong mot ngdi trwdrc mot gia tri thi két qua trd vé gia tri dwong, ngwoc lai, ta nhan
dwoc gia tri am. Vi du:

main.cpp

[®] Tutorial - {Global Scope) -~ @ main(

Fnter the value: 18A

Uze wnary plus operator:

Uze wnary minus operator:
Press any key to continue . . .

100 %o

Chay lai chwong trinh trén va nhap t& ban phim vao mét gia tri am, ta dwoc két qua:
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Enter the wvalue: —188

Uze wnary plus operator: —188
Uzse wnary minus operator: 1688
Press any key to continue . . .

Gia tri ban dau nhap vao la -100. Khi st dung toan t&r mét ngdi, ta viét lai nhw sau:
+(-100) = -100

-(-100) =100

Toan ter hai ngoi

Ngbén nglr C++ dinh nghia cho chung ta 5 toan t&r toan hoc hai ngéi nhw bang bén dui:

Operator Symbol| Form |Operation

Addition + ¥ + v |x plus y

Subtraction - X — ¥V |x¥ minus vy

Multiplication * ¥ * v |x multiplied by v

Division / x / v |x divided by ¥y

Modulus % ¥ % v |The remainder of x divided by v

Phép toan Modulus (%) c6 nghta la thic hién phép chia hai s6 nhwng chi lay phan dw. Phép toan
Modulus (%) chi cho phép thwc hién vé&i hai gia tri so nguyén.

Chung ta cung viét mot chwong trinh in ra két quéa cla cac phép toan st dung toan tlr hai ngdi trong
C++:

main.cpp™ # X
¥ Tutorial (Global Scope)
Elint ()

Chay chwong trinh trén, nhap vao gia tri cho x 1a 9, nhap gia tri cho y l1a 5 va xem két qua.
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Chuwong trinh cho két qua cla cac biéu thirc nhw mong doi, ngoai trir két qua clia phép chia (/).
Khi thire hién tinh gia tri biéu thirc 9/ 5 trong toan hoc, ching ta dwgc két qua 1a 1.8, nhwng vi kiéu
di¥ liéu cua hai bien ching ta st dung la int (kieu so nguyén) nén két qua cling tra vé mét gia tri so
nguyén (bi mat phan thap phan).
Dé giai quyét van dé nay chung ta co hai cach:

e S dung kiéu di¥ lieu s6 thuc (float, double, ...) cho bién.

o Epkiéu.
St dung static_cast<> dé thuc hién phép chia hai s6 nguyén

St dung static_cast<> la mét cach dé ép kiéu di liéu trong C++. Ep kiéu sé& tao ra mét gia tri tir mot
gia tri c6 kiéu dir liéu khac.

Cu phap st dung static_cast<>:

static_cast<new_type>(expr‘essign) . X ) .

static_cast c6 thé nhan mét bieu thrc lam dau vao, chuyén né thanh bat clr kieu dir liéu co ban gi
ma new_type mod ta.

Céc ban cung xem vi du bén dwéi dé ré hon vé cach sir dung static_cast

main.cpp B X
[* Tutorial v (Global Scope) ~ @ main()

Dé Iay gia tri kiéu float clia bién x, ching ta viét static_cast<float>(x). Trong chuong trinh trén, chi
can ep kieu cho mét bién x la du dé thwc hién phép chia tra vé so thuc.
Cung xem két qua chwong trinh:
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m
Enter value to x and v:- 9 5

» ~ y = 1.8
Prezs any key to continue .

Chung ta da nhan dwoc két qua dung.
C6 mét lwu y khi thwe hién phép chia hai s nguyén cé chiva gia tri &m trong C++. Trwéc phién ban

C++11, compiler tw y Iam tron 1&n hodc xubng. Vi du -5/ 2 s& dwoc két qua 1a -3 hodc -2 tlly vao
cach ma compiler lam tron so.

Toan tr gan (assignment operator)

Phép gan ciing Ia mét trong nhirng toan tr toan hoc dwgc C++ dinh nghia. Phép gan c6 tac dung
dwa gia tri cia moét con s6, mét biéu thirc hoac lay gia tri cia mét bien khac dé dwa vao bién duoc
gan.

Cu phap st dung toan t&r gan nhu sau:

<variable> = <expression>;
Biéen dworc gan gia tri luén luén nam bén trai toan t "=".

TOén’tCP gan cé thé dung ngay khi khai bao bién dé vira khai bao vira khéi tao gia tri cho bién, hodc
co6 thé tach riéng thanh mét dong 1énh.

int variable = 5;
variable = 10;
variable = 5 * 3 + 2;

int another_variable = 3;
variable = another_variable 5

variable = variable
variable = variable
variable = variable
variable = variable / 2;
variable = variable % 3;

Nhirng cach st dung toan t&¢ gan nhw trén hoan toan hop Ié.

e e W

Riéng v&i 5 dong 1énh gan cudi cung, chidng ta cé mot cach viét tat khac ngén gon hon.

variable +=
variable -=
variable *=
variable /= 2;
variable %= 3;

o e

3

NN R R
* e W

Cach dung nay c6 y nghia hoan toan giébng véi cach viét & trén.
Y nghta clia cac toan t& nay cac ban c6 thé tra & bang bén dwdi:

Assignment = ¥ = vy |Assign value v to x

Zddition assignment += x += y|Add v to =

Subtraction assignment —= ¥ —= y|Subtract yv from x
Multiplication assignment *= x *= y|Multiply = by vy

Division assignment = ¥ /= y|Divide x by ¥

Modulus assignment ¥= |x %= y|Put the remainer of % / v in x
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St& dung thw vién cmath

Thuw vién cmath dinh nghfa cho ching ta mét s6 ham tinh toan va chuyén doi toan hoc co ban. Bé
st dung thw vién nay, cac ban chi can thém dong

#inclqde <cmath>
tai phan khai bao thw vién trong chwong trinh.

Mét s6 ham tinh Iiiy thora, sé mii:
e Pow:

e double pow (double base, double exponent);
e float pow (float base, float exponent);
long double pow (long double base, long double exponent);

Cac ban chwa can phai hiéu vé cach khai bao ham pow nhw trén. V& mat y nghia, gia tri thir nhat
(base) dwoc dua vao ham pow la co so, gia tri thir hai (exponent) 1a so md, gia tri tra ve la |Gy thira
co sO base ml exponent.

Vi du:

main.cpp ® X
¥ Tutorial (Global 5cope)

ve.

(| 1

2 3 =8

1@ ~ 2 = 188

32.12 ™~ 2.54 = 6717.53
Press any key to continue .

e Sqrt:

e double sqrt (double x);
e float sqrt (float x);
long double sqrt (long double x);

Phia trén la phan khai bdo ham sqrt trong thw vién cmath, ham nay nhan vao mét gia tri s6 thuc
(float, double, long double) va tra vé gia tri la can bac 2 cla gia tri ma ban dwa vao.

Sau day la vi du mau vé cach sir dung ham sqrt dé tinh can bac 2:
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main.cpp W X

¥ Tuterial (Global Scope)
= =1ud E

=

Elint

cout <
cout <

sy=stem ("pau

Két qua ching ta thu dwoc nhw sau:

sguare root of 9 3
sguare root of 2 1.41421
Presz any key to continue . . . _

Mét s6 ham luong giac
Cos:
e double cos (double angle);
e float cos (float angle);

long double cos (long double angle);
Ham cos nhan vao mét gia tri so thwc angle (don vi radian) dai dién cho géoc ma ban mudn tinh

dwdng cosine, va tra vé gia tri la cosine clia goc angle dé.

Vi du nhuw sau:

main.cpp

] Tutorial (Global Scope) - @ main)

" << coas (angle * PI [/

' << cos (angle *® PI OS]

=
zine of 6@ degree: BA_L

zine of B degree: 1
Press any key to continue .

Sin:

double sin (double x);
float sin (float x);
long double sin (long double x);
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Ham sin nhan vao moét gia tri sé thwc angle (don vi radian) dai dién cho géc ma ban muén tinh
dwong sine, va tra vé gia tri trén dwdng sine cua goéc angle do.

Vi du mau:

main.cpp

[*] Tutorial {Global Scope) ~ @ mainf)
=

=ine of 780 degree:z 1
=ine of B degree: B
Press any key to continue . o

Ngoai ra, ching ta con cé nhiéu ham khac nhw tan, atan, ... d@ dwoc dinh nghia bén trong thw
vién cmath.

M6t s6 ham khac
e Abs:

e double abs (double x);
e float abs (float x);
long double abs (long double x);

Ham abs sé& nhan vao mét gia tri s6 thic x (kiéu float, double hodc long double) va tra vé gia tri tuyét
ddi cla x.

Céc ban cung thr |am theo vi du mau dé& lam quen v&i cach sir dung ham abs.

main.cpp

[ Tutorial (Global Scope) -~ @ main()
B

abzolute value of x = &
Press any key to continue .

Gia tri ban dau dwoc khéi tao cho bién x 14 -5.0, gia trj tuyét déi dwoc trd vé thong qua ham abs la
5.0.

Do s6 lwgng cac ham toan hoc dwec dinh nghta rat nhiéu, nén minh xin dan duong link hwong dan
st dung cac ham trong thw vién cmath dé cac ban cé thé tién tham khao khi can thiét.

http://www.cplusplus.com/reference/cmath/
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1.9 Toan tr tang giam

C[léo cac ban! Tiép tuc v&i khoa hoc 1ap trinh C++ truc tuyén, trong bai hoc hédm nay, chung ta tim
hiéu thém 2 toan t&r rat quan trong thwong xuyén dwoc st dung trong ngdn ngir 1ap trinh C++.

Toan t&r tang (increment operator)

Toan t& tdng (ki hiéu: ++) cé thé dirng trwdc hodc sau mot bién (variable). Vi du:

int value = 5;
++value;
value++;

Ca hai vi tri dirng clia toan tir tdng déu cd chung mét muc dich: Tang gia tri cta bién 1én 1 don vi.

Nhung ching hoan toan khac nhau vé mét ngi¥ nghia.

Prefix increment ++ +4x Increment =, then evaluate x=

Postfix increment ++ x++ Evaluate =, then increment =

Toan tl tang khi lam tién t6 cho mot bién rat dé hiéu. Gia tri clia x sé dugc tang 1én 1 don vi, sau do
gia tri m&i sé duwoc dinh cho bién x.

Vi du:
int x = 5;
int y = ++x; //gid tri cua x bdy gio La 6, gid tri 6 sé dugc gdn vao bién y

Toan t&r tang 1am hau t6 ctia mot bién c6 vé kho hiéu hon mét chut. Compiler sé tao ra mét ban sao
cua bién x hién tai, tang gia tri cta bién x ban dau lIén 1 don vi, va sau do dinh gia tri bang ban sao
cua bien x. Ngay sau do, ban sao cua bién x sé bi loai bo.

Vi du:
int x = 5;
int y = x++; //gid tri cua x bay gio lLa 6, gid tri 5 ban ddu cua x sé dugc gdn cho y

Minh trinh bay lai cach hoat dong ctia doan code trén thém 1 lan niva.

DAu tién, bién x dwoc khai bao va khdi tao gia tri ban dau la 5. Tiép theo, bién y dwoc khai bao va
gan cho gia tri 1a x++. Khi gap toan tl tdng (++) lam hau t6 cta bién x, compiler tao ra mét ban sao
cta bién x mang theo gia tri 5 ban dau. Bay gi®, bién x gbc dwoc tang gia tri 1én 1 don vi (x s& bang
6), nhwng gia tri dwoc gan cho bién y khéng phai & bién x ban ddu ma 14 ban sao cla bién x (ban
sao mang gia tri 5). Sau khi gan gia tri xong, ban sao cla bién x bi x6a bd.

Prefix decrement - —-——x Decrement x, then evaluate x

Postfix decrement —— x—— Evaluate x, then decrement =

Toan t&r giam

Toan t& gidm (ki hiéu: --) co thé lam tién t6 (dirng trwdc) hodc hau t6 (ding sau) mot bién (variable).
Vi du:

int value = 10;
--value;
value--;

Muc dich khi str dung toan tt nay la dé giam gia tri cta bién di 1 don vi, nhung cé sw khac nhau
gitra cach st dung tién to va hau to (twong tw toan tr tang).
()

make a copy of x

int x 62: _— 5

(3)
assignment

increase 1

(2)

int y 5
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Ciing twong tw nhuw minh d trinh bay cho toan tir tang (++), toan tdr gidm (--) khi lam tién t6 cho bién
cling kha don gian. Gia tri bieén x sé bi trtr di 1 don vi, moi thao tac v&i bién x sé coé hiéu lwc trén gia
tri m&i ngay lap tuee.

Vi du:

int x = 5;
int y = --x; //Gid tri cua x bay gio la 4, gid tri 4 dugc gdn cho bién y

Déi vai toan tir gidm (--) 1am hau té cho bién, compiler cling tao ra mét ban sao cua bién x, giam gia
tri bién x di 1 don vi, gan gia tri ciia ban sao bién x vao bién y, sau dé loai bd ban sao cla bién x ra
khoéi chwong trinh.

int x = 5;
int y = 5--; //Gid tri cla bién x bay gio la 4, gid tri 5 dugc gan cho bién y
Tong két

Toan tt tang, giam la nhirng toan t&r duwoc stv dung kha thwong xuyén trong thue té. Cac ban can
nam rd bai hoc hém nay truwédc khi di tiép nhirng bai hoc tiép theo.

1.10 D6 wu tién cua cac toan twr

Thé nao la do wu tién cla toan tir?

Dé danh gia dung moét biéu thirc chira nhiéu toan tlr, vidu s + 2 * 4 / 2, chung ta phai biét méi toan
tlr trong biéu thirc d6 thwe hién céng viéc gi, va th& tw ma chiung thwe hién. Thir tw thwe hién cac
phép tinh ctia mét biéu thirc két hop nhiéu toan tir goi Ia d6 wu tién cta toan ttr (operator
precedence).

Ap dung dd wu tién cla cac toan t&r toan hoc vao biéu thirc 5 + 2 * 4 / 2, ta c6 thé danh gia lai biéu
thirc nay dwdidang s + ((2 * 4) / 2) vakétqualao.

Khi c6 2 toan tlr cé cuing dd wu tién dwoc dat canh nhau trong 1 biéu thire, chiing ta st dung nguyén
tac két hop (associativity rules) dé biét dwoc toan tlr nao sé dwoc thwe hién truéc.

Vi dq cac toén‘tCP toé’n hoc c6 dwoc danh gia tir trai qua phai, nén khi gap biéu thtrc 3 * 2 * &, ching
ta,hiég dwgc rang bieu thire sé dugc tinh la (3 * 2) * 6. )

Dbé biét dwoc ngdn nglr C++ dinh nghia d6 wu tién cac toan tlr (operators precedence) nhw thé nao,
chung ta khéng cé cach nao khac ngoai viéc tra trong bang d6 wu tién toan t&r bén duwdi.

Trong béang nay, cdc toén tir dwoc chia thanh nhiéu nhém khéc nhau, dé wu tién dwoc sap xép
giam dan tw trén xuong dwdi.

C++ Operator Precedence and Associativity

e Group 1 (no associativity):

Operator Description Operator

Scope resolution

e Group 2 (left to right associativity):
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Operator Description

Operator

Member selection (object or pointer)

or —>

Array subscript

[ ]

Function call

()

Postfix increment

++

Postfix decrement

Type name

typeid( )

Constant type conversion

const cast

Dynamic type conversion

dynamic cast

REeinterpreted type conversion

reinterpret cast

Static type conversion

static_ cast

e Group 3 (right to left associativity):

Operator Description Operator
Size of object or type sizeof
Prefix increment ++
Prefix decrement ——
One's complement ~
Logical not !
Unary negation -
Unary plus +
Address-of &
Indirection *
Create object new
Destroy ocbject delete
Cast Cast: ()
e Group 4 (left to right associativity):
Operator Description Operator
Pointer—to-member (objects or pointers) |[.* or —>%*
e Group 5 (left to right associativity):
Operator Description Operator
Multiplication *
Division i
Modulus %
e Group 6 (left to right associativity):
Operator Description Operator
Addition +
Subtraction —
e Group 7 (left to right associativity):
Operator Description Operator
Left shift <<
Right shift >



https://raw.githubusercontent.com/nguyenchiemminhvu/CPP-Tutorial/master/1-cpp-co-ban/1-10-do-uu-tien-cua-cac-toan-tu/1.png
https://raw.githubusercontent.com/nguyenchiemminhvu/CPP-Tutorial/master/1-cpp-co-ban/1-10-do-uu-tien-cua-cac-toan-tu/2.png
https://raw.githubusercontent.com/nguyenchiemminhvu/CPP-Tutorial/master/1-cpp-co-ban/1-10-do-uu-tien-cua-cac-toan-tu/3.png
https://raw.githubusercontent.com/nguyenchiemminhvu/CPP-Tutorial/master/1-cpp-co-ban/1-10-do-uu-tien-cua-cac-toan-tu/4.png
https://raw.githubusercontent.com/nguyenchiemminhvu/CPP-Tutorial/master/1-cpp-co-ban/1-10-do-uu-tien-cua-cac-toan-tu/5.png
https://raw.githubusercontent.com/nguyenchiemminhvu/CPP-Tutorial/master/1-cpp-co-ban/1-10-do-uu-tien-cua-cac-toan-tu/6.png

Group 8 (left to right associativity):

Operator Description Operator
Less than <
Zreater than >
Less than or egual to <=
Greater than or egual to =

Group 9 (left to right associativity):
Operator Description Operator
Equality =
Inequality 1=

Group 10 (left to right associativity):
Operator Description Operator
Bitwise AND &

Group 11 (left to right associativity):
Operator Description Operator
Bitwise exclusive OR ~

Group 12 (left to right associativity):
Operator Description Operator
Bitwise inclusive OR |

Group 13 (left to right associativity):
Operator Description Operator
Logical AND [

Group 14 (left to right associativity):
Operator Description Operator
Logical OR | 1

Group 15 (right to left associativity):
Operator Description Operator

Conditional
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Group 16 (right to left associativity):

Operator Descriptiocn

Assignment

Multiplication assignment

Division assignment

Modulus assignment

Addition assignment

Subtraction assignment

Left-shift assignment

Right-shift assignment

Bitwise AND assignment

Bitwise inclusive OR assignment

Bitwise exclusive OR assignment

e Group 17 (right to left associativity):

Operator Description

Operator

throw expression

throw

e Group 18 (left to right associativity):

Operator Description

Operator

Comma

PHAN 2: CAU TRUC RE NHANH

2.0 Boolean

Trong bai hoc nay, ching ta cung tim hiéu vé moét kiéu dir liéu dwoe dung rat thwdng xuyén trong

ngdn ngl lap trinh C++. D4 la kiéu di liéu bool.

Nhin lai bang cac kiéu dir liéu co ban trong cac bai trwéc, ching ta thay kiéu bool ¢6 kich thuwéc nhd

May be signed or unsigned

C++11 type

C++11 type

Co9/C++11 type

nhét.
| category | Type | Minimum Size | Note |
boolean bool 1 byte
character char 1 byte
wchar_t 1 byte
charle_t 2 bytes
char3z_t 4 bytes
integer short 2 bytes
int 2 bytes
long 4 bytes
long long 8 bytes
floating point | float 4 bytes
double 8 bytes
long double | 8 bytes
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Kiéu dir liéu bool dwoc dung dé lwu triv két qua ciia moét ménh dé toan hoc trong may tinh.

Ménh dé toan hoc la gi?

Ménh dé toan hoc (hay con goi la ménh dé logic) 1a mét phat biéu ma né chi cé thé xay ra mét trong
hai trwdng hgp: dung hoac sai.

Vi du:
« Ménh dé A = "Chung ta dang hoc 1ap trinh C++". Minh cé thé néi A |a mét ménh dé dung.
« Meénh dé B ="5 14 s6 chan". Day hién nhién la mét ménh dé sai.
Vay thi, két qua dung hodc sai ciia mdt ménh dé 1a mot sy hién nhién, cé thé thiy duwoc ngay.
Tinh dung sai cia mdt ménh dé ciing c6 thé thay ddi theo thoi gian.
Vi du:

e Ménh dé& C = "H6m nay la thir ba". Ménh d& nay c6 thé dung hodc sai tuy vao thoi diém minh phat biéu
no.

Nhirng cadu ménh Iénh, cdm thdn hay cau héi ... déu khéng thé déng vai tro la mét ménh dé vi
chung khéng phan anh dwoc sw dung hoac sai.

Ménh dé khang dinh va ménh dé pha dinh
Ther xét lai ménh dé B & vi du trén.

B = "5 la s6 chan". Day chinh la m6t ménh dé khang dinh, n6 khang dinh rang 5 1a s6 chan. Va no
cho chung ta két qua sai.

Vay thi néu chang ta phu dinh lai ménh dé B, ching ta sé dwoc mét ménh dé cé két qua dung.
X = "5 khéng phai la sé6 chan".
Dé phi dinh mét ménh dé, ching ta thwdng thém vao tir khdng hodc khéng phai. Néu ching ta ph

dinh ménh dé B 2 1an, ching ta dwoc ménh dé B ban dau. Pay dwoc goi 1a quy luat pha dinh cla ph
dinh.

Ménh dé trong ngén ngi ap trinh C++

Ngén nglr C++ cé hd tro cho ching ta viéc biéu dién cac ménh dé toan hoc. Minh 14y mot sé vi du
nhw sau:

1< 2; //dung
5> 10; //sai
1+ 1==2; //dung

int a = 2, b = 4;
a * 3 l=b; //dung

Trén day la mot vai vi du vé cach biéu dién ménh dé trong ngén nglr C++. Nhw cac ban thay, may
tinh khong thé hiéu duoc cac phat biéu bang 161 nhw "Day 1a ngon ngik C++" hay la "Hoc 1p trinh
khong khé", chung chi coé thé hiéu dwoc cac ménh dé duwdi dang cac con sO, cac biéu thirc so sanh...

Khai bao va khdi tao bién kiéu bool

Kiéu bool la kiéu di liéu chi nhan mét trong hai gia tri true (ding) hoac false (sai) twong (ng véi két
qua cua ménh dé toan hoc trong C++.

Chung ta khai bao (va khéi tao) bién kiéu bool twong tw nhw cach khai bao bién cé cac kiéu dir liéu
ma cac ban da dwgc lam quen.

bool b;
Trong d6, bool 1a kiéu di¥ liéu va b la tén bién.

Chung ta c6 thé gan truc tiép gia tri true hodc false cho bién kiéu bool.




bool bl = true;
bool b2(false);
bool b3 { true };

Gia tri ctia bién kiéu bool c6 thé bj dao tir true sang false hodc nguwoc lai néu st dung toan tlr not

).

bool bl = !true; //not true => false
bool b2(!false); //not false => true

Khi biéu dién gia trj ctia bién kiéu bool trén may tinh, no hoan toan khong phai la true hoac false ma
dwoc dinh dang kieu integer. Gia tri true tng v&i soO 1, gia tri false tng v&i so 0. Clng thir chay
doan code mau du¢i day dé kiém chwng:

#include <iostream>
using namespace std;

int main()

{
bool b(true);
cout << b << endl; //1
cout << !b << endl; //6
bool b2(false);
cout << b2 << endl; //©
cout << b2 << endl; //1
system("pause");
return 0;

¥

Sau khi chay doan chwong trinh trén, két qué ching ta nhan duoc la:

1001

Néu cac ban mudn ddi twong cout in ra gia tri true hoac false thay vi chi in ra cac gia tri 0 hoac 1,
cac ban co thé str dung std::boolalpha.

#tinclude <iostream>
using namespace std;

int main()

{
cout << true << endl;
cout << false << endl;
cout << boolalpha << endl;
cout << true << endl;
cout << false << endl;
system("pause");
return 0O;

Y

Két qua:

1

(%]

true

false

Kiéu bool chi co thé lwu trlr mét trong hai gia tri true hoac false twong (rng voi gia tri 1 va 0 trong s6
nguyén, dieu gi xay ra néu chung ta gan cho bién kiéu bool nhirng gia tri khac? Cung thir chay doan
chwong trinh bén dwi dé tim két qua:

#include <iostream>
using namespace std;

int main()
{
bool b;
cout << boolalphaj;

= @; cout << b << endl;

= 1; cout << b << endl;

= 100; cout << b << endl;
= -999; cout << b << endl;

C T OO

system("pause");
return 0O;




Két qua chung ta duoc:

false
true
true
true

Khi gan nhikng gia tri s6 nguyén cho bién kiéu bool, ngoai gia tri 0 ra, nhitng gia tri khac déu duoc
quy doi vé gia trj true.

Géan cac ménh dé toan hoc cho bién kiéu bool

Minh sé 14y lai mot sb vi du vé cac biéu thirc biéu dién ménh dé toan hoc trong ngén ngir C++ nhw
bén duwdi.

int a = 2, b = 4;
a * 3 I=b; //dung

Nhirng biéu thirc nay sé cho ra két qua la gia tri ding hodc sai. Do do, chiing ta co thé gan cac biéu
thtre nay cho bién kieu bool. Vi du:

bool bl =1 < 2;

bool b2 = 5 > 10;

bool b3 = (1 + 1 == 2);

int a =2, b = 4;

bool b4 = (a * 3 != b);

cout << bl << " " << b2 << " " << b3 << " " << b4 << endl;

Két qua doan |énh trén sé& cho ra két qua

1011 )

b1 co gia tri dung vi ménh deé (1 < 2) la dung. b2 cé gia tri sai vi (5 > 10) la sai. Twong tw

cho b3 va b4.

Céac ménh dé toan hoc trong C++ dwoc tao nén tﬁr nhirng biéu thirc chira nhirng toan t& quan hé
(relational operators). Cac phép so sanh sé tra vé gia tri ding hoac sai.

Céc toan t&r quan hé (Comparisons)

Ngén ngir C++ da dinh nghia 6 toan t& quan hé dung dé so sanh cac kiéu dir liéu co ban.

Operator Symbol Form Operation

Greater than = Xy true if x is greater than y, false otherwise

Less than < X<y true if x is less than y, false otherwise

Greater than or - X =y trueif;is greater than or equal to y, false

equals otherwise

Less than or _ _ true if x is less than or equal to vy, false
o= X ==y .

eguals otherwise

Equality == X == true if x equals vy, false otherwise

Inequality = xl=y true if x does not equal y, false otherwise

Céc ban lwu y phan biét toan tlr gan (=) va toan t&r so sanh twong duwong (==). Khi muén thwc hién
phép so sanh bang, ching ta st dung 2 d4u bang lién tiép nhau. Nguoc lai véi toan tir so sanh
twong dwong (==) la toan t&r so sanh khoéng twong dwong (1=), todn t&r nay tra vé gia tri ding néu 2
gia tri khéng bang nhau.

Chung ta 14y vi du sau dé hiéu rd hon cach hoat ddng clia cac toan t&r quan hé:

Tudi ctia A 1a 15, tudi ctia B 14 20. St dung cac toan t& quan hé cho tudi clia 2 ngudi nay, ta dwoc
bang két qua nhw sau:
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Toan tix Cach wvan hanh K&t qua
== So sanh tudi B cd bing tudi B hay khéng? FALSE
1= So sanh tudi & cd khiac tudi B hay khéng? TRUE
> So sanh tudi A cd 1én hon tudi B hay khéng? FALSE
< So sanh tudi A cd nhd hon tudi B hay khéng? TRUE
H= So sanh tudi A cd 1én hon hodc bing tudi B hay khéng? |FALSE
<= So sanh tudi A cd 1én hon hodc bing tudi B hay khéng? |TRUE

So sanh sé thyc

S dung cac toan tlr so sanh dé thwc hién so sanh sé thyc co thé cho ra két qua khéng mong mudn.
Vi du:

#tinclude <iostream>

int main()

{
double d1(100 - 99.99); // should equal ©.01
double d2(10 - 9.99); // should equal 6.01

bool bl = (d1 == d2);
bool b2 = (d1 > d2);
bool b3 = (d1 < d2);

cout << bl << endl;
cout << b2 << endl;
cout << b3 << endl;

system("pause");
return 0;

¥
DPoan chuong trinh trén cho ra két qua la

0
1
0

C6 nghia la biéu thirc so sanh (d1 > d2) la dang. Trong chuong trinh trén, d1 =
0.0100000000000005116 va d2 = 0.0099999999999997868. Ca 2 gia tri nay déu gén béng 0.1,
nhwng d1 I&n hon d2 nén da cho ra két qua sai. Do dé, ching nén tranh thwc hién so sanh sé thuc
néu khoéng can thiét.

Toan t logic (logical operators)

Chung ta st dung cac toan tlr quan hé (relational operators)‘dé kiém tra mot biéu thtrc ménh dé‘cu
thé dung hay sai, nhwng chung phi co the kiem tra 1 ménh dé tai 1 thoi diem. DAi khi ching ta can
kiem tra cung luc nhiéu ménh dé trong cung thoi diém.

Vi du: Khi chung ta mudn kiém tra thir c6 tring vé s6 hay khong, chung ta can so khép nhiéu chir s
khac nhau. Néu t& vé so c6 5 chi sO, chung ta can 5 1an so sanh. Dieu kién trang giai la tat ca cac
cap chir s6 déu phai khép véi nhau.

M6t trudng hop khac, ching ta can kiém tra rang cé it nhat mét ménh dé trong sb cac ménh dé dwa
ra la dung hay khéng.

Vi du: Néu ching ta mudn nghi Iam viéc trong hém nay, phai c6 it nhét 1 trong 2 ménh dé sau day la
dung. Thw nhét la "chung ta bi 6m", t‘hu’ hai la "chung ta da hoan thanh céng viéc". Hoac ménh dé,
“chung ta bi 6m" dung, hoac ménh dé "chung ta da hoan thanh céng viéc" dung thi chung ta c6 thé
nghi lam viéc hdm nay. Neu chi st dung cac toan t&r so sanh, chung ta phai thyc hién so sanh 2 lan.
Todn t logic (logical operators) hé tro’ cho ching ta kiém tra nhiéu ménh dé cung mét lic.

Ngén ngir C++ cung cap cho chung ta 3 toan t logic:
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Operator Symbol Form Operation

Logical NOT ! I'x true if x is false, or false if x is true
Logical AND E& X && ¥ |true if both x and y are true, false otherwise
Logical OR 11 X || v |true if either x or y are true, false otherwise
Toan tir NOT

Toan t&r NOT ki hiéu la (!) 1a toan t& mét ngdi c6 chire nang dao nguwoc gia tri cua bién kiéu bool. Khi
st dung, chung ta dat toan t&¢ NOT dirng trwde gia tri kieu bool hoac bien kieéu bool.

Vi du:

Itrue;

Ifalse;

bool b = false;
bool bl = !b;

Duwé&i day la bang chan tri ctia toan t&r NOT:

Logical NOT (operator !)

Right operand Result
TRUE FALSE
FALSE TRUE

Néu toan t&r NOT tac ddng dén gia tri True, nd sé& chuyén thanh gia tri False va nguoc lai.

Toan ti OR
Toan t&r OR la mét toan t& hai ngdi dung dé kiém tra mét trong hai ménh dé cé dung hay khéng. Vi

du: "Toi thich choi game” OR "Tai thich hoc [ap trinh C++". Néu ménh dé "Téi thich choi game" dung,
hoac ménh de "Téi thich hoc lap trinh C++" dung thi toan t&r OR tra ve két qua dung.

Logical OR (operator ||)

Vi du:

Left operand Right operand Result
FALSE FALSE FALSE
FALSE TRUE TRUE
TRUE FALSE TRUE
TRUE TRUE TRUE

int value = 1;

value == 0 || == 1; // true
value == 0 || == 2; // false
Toan t&r AND

Toan t& AND |a mét toan ti hai ngéi dung dé kiém tra ca hai ménh dé cé déu dung hay khéng. Du i

day la bang chan tri cia toan t&r AND:

Vi du:

Logical AND (operator &&)
Right operand

Left operand

Result

FALLSE FALSE FALSE
FALSE TRUE FALSE
TRUE FALSE FALSE
TRUE TRUE TEUE

int value = 1;

value != 0 && value != 2; //true
value == 1 && value == 2; //false
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2.1 Gidi thiéu mét so cau trac diéu khién

Nhw chang ta da tim hiéu, khi chay mét chwong trinh C++, CPU bét dau thwc thi cac cau 1énh tai
diém trén cung cla ham main, thuwc hién Ian lwot cac cau lénh tir trén xudng dwédi, va két thuc tai
diém dwdi cung ctia ham main. Chudi cac cau Iénh dwoc CPU thyce thi goi la program's path. Phan
I&n cac chwong trinh ma ban tirng thy dwoc thwe thi theo dang straight-line (tuan tw tir trén xudng
dwéi). Tuy nhién, trong mét s trudng hop, day khéng phai 1a diéu chang ta mudn.

Vi du néu chang ta yéu cau nguoi dung dwa ra mét lya chon, va ngwoi dung nhap vao Iwa chon
khdng phu hop, ching ta nén yéu cau nguoi dung dwa ra mot lwa chon khac. Voi cau tric chwong
trinh dang straight-line, dieu nay la bat kha thi.

Mot trrong hop khac, chung ta mudn chwong trinh thwe hién lap di Iap lai mét cdng viéc nao do voi
s6 1an thuwc hién chua biét trude. Vi du chung ta mudn in ra diém sb clia mét trd choi trén man hinh
cho dén khi trd choi két thuc, ching ta khéng thé biét chinh xac thoi diém két thic trod choi 1a khi nao.

Do do, ngon ngi C++ cung cap cac cau tric diéu khién (control flow statements) n6 cho phép 1ap
trinh vién thay doi hwéng di clia chuong trinh. C6 mét so dang cau truc dieu khién khac nhau va
minh sé gidi thiéu so lwgc dé cac ban c6 sy hinh dung ban dau.

Halt

CAu truc diéu khién dirng (halt) 1a mot cAu tric thuwong gap, né yéu cau chwong trinh ngirng 1am viéc
ngay lap tirc. Trong C++, cAu tric Halt c6 thé dwoc thwe hién théng qua ham exit() trong thw

vién cstdlib. Ham exit nhan vao mét gia tri s6 nguyén va né sé duoc trd vé cho hé diéu hanh nhw
mot ma két thuc chuong trinh, twong tw nhw gia trj trd vé ciia ham main.bPay 1a doan chwong trinh
mau cho viéc thwe hién cau trac diéu khién Halt:

#tinclude <iostream>
#tinclude <cstdlib>
using namespace std;

int main()

{
cout << "This line is printed out." << endl;
exit(-1); //Terminate and return -1 to operating system.
cout << "This line will never be printed out." << endl;
system("pause");
return 0O;

i

Jumps

Céu truc diéu khién tiép theo minh mubn dé cap dén la Jump. Céu trdc Jump khéng diéu kién khién
CPU nhay dén thwc thi mét sd cac cau lénh khac. goto, break, continue la cac tir khda dwoc st
dung trong cAu tric Jump, ching c6 kiéu Jump khac nhau, ching ta sé dwoc tim hiéu chi tiét trong
cac bai hoc sap téi.

CAu tric ré nhanh cé diéu kién

CAu trac ré nhanh co diéu kién khién chwong trinh thay déi hwéng thue thi dwa trén gia tri cta biéu
thire diéu kién (hodc caAc ménh dé). Tiéu biéu cho cAu tric ré nhanh 1a cau 1énh if.

int main()

{
//do A
if(expression)
//do B;
else
//do C;
//do D

return 0;}




Chuwong trinh nay cé 2 hwdng cé thé di. Néu biéu thirc expression cho két qua dung (true), chuong
trinh sé thwe thi A rdi dén B va dén D. Néu biéu thirc expression cho két qua sai (false), chwong trinh
sé di theo hwéng A dén C réi dén D. CAu tric nay khdng con dang straight-line nira ma la dang céu
truc ré nhanh (conditional branches).

Céu tric vong 1ap (Loops)

MGt cau triic vong lap khién chuong trinh thic hién Iap di 1ap lai mot chudi cac cau Iénh cho dén khi
khéng con thda man mét diéu kién nao do.

int main()

{
//do A
//do B © or more times
//do C

b

Chuwong trinh nay cé thé thwe hién theo hwéng ABC, ABBC, ABBBC, ABBB...BBBC, hoac cling c6
thé 1a AC. Nhu cac ban thay, mot lan niva day khong phai la straight-line program, hwéng thye thi
cac cau lénh phu thudc vao so lan cac cau lénh trong vong lap dwgc thyee thi.

while, do...while, for 1a 3 cau tric vong lap ma ngén nglr C/C++ cung cap. Chuan C++11 con cung
cap cho chung ta thém cau trac vong lap tén la for each.

Exceptions

Cudi cuing, exceptions 1a mot co' ché xt Iy 16i xay ra bén trong ham. Néu mot 16i xay ra bén trong
ham ma ham khong thé x& ly, ham d4 ném ra mét ngoai | (exception). Diéu nay khién chwong trinh
nhay dén khéi lénh chuyén dung dé x(r Iy ngoai lé cé kiéu twong (ng vé&i ngoai 1& dwoc ham ném ra.

X0 ly ngoai |& 1a mot dac trwng kha méi dwoc hd tro trong ngdn nglr C++.

2.2 1f statements

Trong bai hoc trwdc, minh da gidi thiéu dén cac ban mot sé cau truc diéu khién thudng thay trong
chwong trinh C++, cac cau tric diéu khién cé kha nang quyét dinh phan code ndo sé dwoc thuc thi
tai thoi diém chwong trinh dang chay. Va c4u trdc dau tién minh mudn gitp cac ban tim hiéu la cau
trac ré nhanh c6 diéu kién (conditional branch) v&i cau lénh if (if statement).

If statement

If statement cho phép chung ta diéu khién chwong trinh thwc hién mét doan 1énh nao d6 dwa trén
biéu thirc diéu kién co gia tri true hodc false. Quan trong hon 13 if statement cho phép chiing ta lam
diéu nay dwa trén input cla ngudi dung. Vi du: st dung if statement dé kiém tra username va
password, va chwong trinh sé& quyét dinh nguwdi dung cé dwoc phép truy cap vao hé théng hay
khéng.

4

- Enter username
- Enter password

Chuong trinh sé&
phadi dua ra quyét

dinh tai day -\‘\ﬁ$

username ding
va
password dang

T chéi truy cé%]

true
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Vé mat nglr nghia, if statement cling giéng nhuw luat nhan - qua. Vi du: Néu toi hét tién trong tai khoan
thi i khong thé rat tién tr may ATM. Vay biéu thirc diéu kién & day I s6 tién trong tai khoan van
con, néu dung thi may ATM cho phép rut tién va ngwoc lai.

CAu truc co ban cla if statement

Duwéi day |a cAu tric co ban nhat clia mot if statement:

if (expression)
execute the next statement;

Cau Iénh tiép theo thudc if statement chi duwoc thue hién néu biéu thire diéu kién expression co gia
tri true.

Biéu thire diéu kién dwoc tao ra tir mot hodc nhiéu ménh dé toan hoc.

Vi du:
int main()
{
if (5 < 10)
cout << "(5 < 10) is true" << endl;
system("pause");
return 0;
¥

Trong doan chwong trinh trén, chung ta danh gia ménh dé (5 < 10) dé xem né cé dung hay khéng.
Diéu nay hién nhién dung, do dé, cau Iénh dirng ngay sau if statement sé dwoc thyc hién.

If with multiple statments

Bé thyc hién nhiéu hon 1 cau Iénh khi biéu thirc diéu kién trong if statement diing, chiing ta dat thém
cap dau ngoac nhon phia sau dé tao thanh mét khoi 1énh. Vi du:

int main()

{
if (5 < 10)
{
cout << "(5 < 10) is true" << endl;
cout << "This line will be printed" << endl;
cout << "Because they are inside the block of if statement" << endl;
}
system("pause");
return 0;
¥

Minh khuyén nghi cac ban nén co thoi quen str dung cdp dau ngodc nhon dirng sau if statement cho
du phia sau né chi cé 1 1énh can xt ly.

Else

Chung ta thir 1ay thém 1 vi du vé if statement co ban:

int value;
cout << "Enter an integer value:

; c¢in >> value;

if(value >= 0)
{

¥
V&i doan code trén, dieu gi sé xay ra neu chung ta nhap gia tri -5 cho bién value?

cout << "Positive number" << endl;




- ChUsers\ADMIN\documents\visual studio 2015\Projects\C++ Tutorial\Debug\C.. — = “

Enter an integer value: -5

Pressz any key to continue . . .

Két qua sau khi nhap gia tri xong thi chwong trinh khéng 1am gi ca. Vi gia tri -5 lam sai biéu thirc diéu
kién (value >= 0), do do, chwong trinh bé qua dong Iénh cout bén dwdi.

Trong mét s6 truong hop, chung ta mudn thue thi mét s6 1énh khi biéu thirc diéu kién sai, thay thé
cho trwdng hop biéu thirc diéu kién dung. Luc nay, tr khoa "else" sé giup chung ta lam diéu dé.

int value;
cout << "Enter an integer value: "; cin >> value;

if (value >= 0)

{

cout << "Positive number" << endl;
}
else
{

cout << "Negative number" << endl;
}

Bay gi® khi nhap lai gia tri -5, chung ta dwoc két qua nhw sau:

- Ch\Users\ADMIN\documentsivisual studio 2015\Projects\C++ Tutorial\Debug\C.. — = -

Enter an integer value: -5
Megative numher
Prezz any key to continue . . .

Twr khoa "else" cé nghta la trwdng hop nguwoc lai véi biéu thire diéu kién trong if statement. Khi biéu
thire dieu kién trong if statement co gia tri false, khdi Iénh dirng sau else statement sé dwoc thyc
thi.

Chaining if statements
V@i cach dung cau tric if ... else nhuw trén, chung ta chi co thé kiém tra 2 truong hep pha dinh ctia
nhau. M6t cach dung khac cuia if statement la khi can kiém tra nhieu trwdng hop khac nhau cé thé

xay ra. Chung ta c6 thé dung "else if" statement d& dwa vao nhirng tredng hop can kiém tra khac.

CAu truc khi st dung "else if" statement:




if (expression)

{
// do A
}
else if (another_expression)
{
// do B
}
else if (one_more_expression)
{
// do C
}
else
{
// do D
¥

Bang cach ndi chudi cac if statement, chiing sé dwoc 1an lwot kiém tra cac diéu kién tir trén xudng
dwdi, néu tim thay bieu thire dieu kién co két qua true, khoi Iénh twong (rng sé dwoc thire thi, nhikng
khoi 1énh con lai sé bi bo qua.

Vi du:

int score;
cout << "Enter your average score:

; cin >> score;

if (score <= 5)
cout << "You need to try more" << endl;
else if (score <= 7)
cout << "Not bad" << endl;
else if (score <= 9)
cout << "Good job" << endl;
else
cout << "Incredible" << endl;

V&i doan chwong trinh nhw trén, ban dau bién score dwoc nhap gia tri ttr ban phim va bat dau kiém
tra v&i ménh dé (score <= 5), néu sai, if statement sé& di dén ménh dé tiép theo va c thé cho dén
khi nao tim dwoc ménh dé cé gia tri dang. Néu toan bd cac ménh dé dwa ra déu sai, chwong trinh
khéng thuc hién if statement.

Nesting if statements

Ngén ngir C++ cho phép chuing ta viét nhirng if statements 16ng vao nhau, vi du:

float a, b;
cin >> a >> b;
if (b != 0)
{
if (a <= 0)
cout << "a = @ is not accepted" << endl;
else
cout << "a / b =" << a/ b << endl;
¥
else
{

cout << "Divided by zero" << endl;

}

Dg‘)i v&i cac treorng hop sir dung if statements 16ng vao nhau, ching ta nén st dung thém céac cp
d4u ngodc nhon dé gitp chwong trinh ré rang hon.

V&i doan chwong trinh trén, phép toan a / b chi dwoc thwe hién khi ca diéu kién b != 0 dung va a <=
0 sai.

S dung cac toan tr logic véi if statement

S dung céac toan t&r logic (AND, OR, NOT, ...) c6 thé gitp ching ta kiém tra nhiéu trwdng hop khac
nhau chi can dung 1 ménh dé ghép. Ly vi du trong phan Nesting if statements, ching ta sé thuc

hién phép toan a / b khi cung luc thda méan ca 2 diéu kién (b != 0) AND (a > 0), chung ta c6 thé stra
lai cAu tric doan chwong trinh trén thanh nhw sau:

if (b '= 0 8&& a > 0)
{

}

else

cout <« "a / b =" << a/ b << endl;




if (b == 0)
cout << "Divided by zero" << endl;
if (a <= 0)

cout << "a <= @ is not accepted" << endl;

}
Céc ban can dwa vao bang chan tri cla tirng toan t&r logic dé str dung vao ménh dé cho hop ly.

Lénh if ngén gon

Ta c6 thé str dung lénh if ngén gon véi cau tric nhw sau

expression ? do A : do B;

Lénh nay c6 thé hiéu nhw sau:

Diéu kién ? néu dung thuc hién A : néu sai thuc hién B;

Téng két

Trén day minh vira giéi thiéu cho cac ban vé mét trong sé cac cau tric ré nhanh cé diéu kién duoc
st dung pho bién, va mét so cach str dung if statement khac nhau tuy vao tinh hudng cu thé.

Bai tap co ban
1/ Viét chwong trinh sinh ra mét s6 ngau nhién trong khoang tr 0 dén 100 nhung khong in ra man
hinh. Yéu cau nguw¢i dung doan xem s6 ngau nhién vira sinh ra I&n hon 50 hay bé hon 50, néu chon

trwdng hop bé hon 50 nhap gia tri 0, nguoc lai nhap gia tri 1. In két qua thdng bao ngwdi dung da
doan dung hay sai ra man hinh.

Vi du:

A random number was generated
Guess: 1

Wrong! The random number is 26 (26 < 50)
2/ Viet chuwong trinh giai phwong trinh bac 2: ax2 + bx + ¢ = 0 v&i a, b va ¢ nhap tir ban phim.

Hwdng dan:

o Nhapvao 3biéna, b, c.

e Tinh delta = b*b - 4*a*c

o Néu delta < 0 thi két luan phwong trinh vé nghiém.

o Nguwoc lai, néu delta = 0 thi két luan nghiém x1 = x2 = -b/(2*a)

o Nguwoc lai, néu delta > 0 thi két luan x1 = (-b + sqrt(delta)) / (2*a) va x2 = (-b - sqrt(delta)) / (2*a).

2.3 switch case statements

Trong bai hoc nay, ching ta ciing nhau tim hiéu cau Iénh dwoc xay dwng san trong ngdn ngiy 1ap
trinh C++ cling dwoc dwa vao dang cau trdc ré nhanh cé dieu kién. Do la cau 1énh dugc tao nén b
tlr khéa switch va case, con goi la switch case statement.

switch case statement thwdng dwoc dung dé thay thé cho if statement trong trwérng hop s Iwong
treong hop can so sanh qua dai. Mac du chung ta co6 thé s dung ky thuat chaining if statement dé
ndi cac trudng hop can kiém tra lai véi nhau, nhung né khién chuong trinh khé doc. Vi du:

int main()
{
cout << "1: BLACK\n2: BLUE\n3: GREEN\n4: YELLOW\n5: WHITE" << endl;
cout << "Enter your favorite color: ";
int color;
cin >> color;

if (color == 1)

cout << "You like BLACK color" << endl;
else if (color == 2)

cout << "You like BLUE color" << endl;
else if (color == 3)




cout << "You like GREEN color" << endl;

else if (color == 4)
cout << "You like YELLOW color" << endl;
else if (color == 5)

cout << "You like WHITE color" << endl;
else
cout << "Unknown" << endl;

system("pause");
return 0O;

}

Ciing v&i vi du mau nay, minh sé chuyén né vé cau tric switch ... case dé cac ban c6 cai nhin dau
tién vé switch case statement:

int main()

{
cout << "1: BLACK\n2: BLUE\n3: GREEN\n4: YELLOW\n5: WHITE" << endl;
cout << "Enter your favorite color: ";
int color;
cin >> color;
switch (color)
{
case 1:
cout << "You like BLACK color" << endl;
break;
case 2:
cout << "You like BLUE color" << endl;
break;
case 3:
cout << "You like GREEN color" << endl;
break;
case 4:
cout << "You like YELLOW color" << endl;
break;
case 5:
cout << "You like WHITE color" << endl;
break;
default:
cout << "Unknown" << endl;
break;
¥
system("pause");
return 0;
)i

Cac ban c¢6 thé hiéu cAu tric ré nhanh v&i switch case statement nhw sau: switch nhan vao 1 bién
hoac 1 biéu thirc co gia tri kiéu sb nguyén, méi nhan case sé gan kém véi 1 s6 nguyén cu thé va
chung sé dwoc lan lwvot so sanh bang (equality) v&i gia tri ctia bién (hodc biéu thirc) trong switch.
Néu nhan case nao cé gia tri twong Xeng Vo bién hodc biéu thirc trong switch, nhirng cau lénh
dirng sau nhan dé sé duwoc thue thi. Néu khédng c6 nhan ndo c6 gia tri twong xirng, cac cau 1énh
ding sau nhan default sé dwoc thyec thi.

Nhuw vay, ching ta cé thé dwa ra khuén dang clia switch case statement nhw sau:

switch ( <variable> )

{

case this-value:
//Code to execute if <variable> == this-value
break;

case that-value:
Code to execute if <variable> == that-value
break;

)

default:
//Code to execute if <variable> does not equal the value following any of the cases
break;

}

« switch statement dwoc bat dau boi tir khoa switch, theo sau do 1a mét gia tri s6 nguyén (thwong 1a
mot bién don), co thé 1a moét biéu thire (vi du 3 * 2 + 5). M6t han ché clia switch statement |a biéu thirc
dieu kién chi c6 thé thudc 1 trong sb cac kiéu s6 nguyén (char, short, int, long, int32_t, enum, ...).

 case label dwoc dinh nghia thong qua tir khoa case, theo sau tlr khda case la mot hang s6,
mot gia tri cu thé. Lwu y: Cac nhan case khac nhau phai dwoc theo sau béi cac gia tri
khac nhau. Vi du:




e switch (x)

e {

° case 1:

° case 1: //illegal

}

o default label dwoe dinh nghia thong qua tir khda default. Nhirng cau 1énh divng sau nhan nay

chi dwoc thyc thi néu khong co nhan case nao co gia tri twong (rng véi biéu thire diéu kién
cua switch. Lwu y: cau trdc switch ... case c6 thé khong can str dung nhan default.

o break la mét tir khda trong ngén nglr C/C++, khi str dung trong switch case statement sé

khién chwong trinh thoat ra khéi khéi 1énh clia cau tric switch. Chung ta can dat tw
khoa break tai cudi cac cau lénh ciia moi nhan case dé ngan cach cac case riéng biét. Chung
ta cung nhin vao vi du sau khi khéng str dung tir khéa break thi diéu gi sé xay ra:

e switch (2)

)
{
° case 1: // Does not match
o std::cout << 1 << '\n'; // skipped
o case 2: // Match!
° std::cout << 2 << '\n'; // Execution begins here
o case 3:
. std::cout << 3 << '\n'; // This 1is also executed
° case 4:
o std::cout << 4 << '\n'; // This 1is also executed
° default:
° std::cout << 5 << '\n'; // This 1is also executed
B

Vé&ividunay, kétquainraséla:2 3 4 5

bay la két qua ngoai y mudn, treong hop nay dwoc goi la fall-through. Dé khac phuc trwong
hop nay, chung ta can s&r dung thém tir khda break dat tai cudi moi nhan case:

switch (2)
{
case 1: // Does not match
std::cout << 1 << '\n'; // skipped
break;
case 2: // Match!
std::cout << 2 << '\n'; // Execution begins here
break;
case 3:
std::cout << 3 << '\n'; // This 1is also executed
break;
case 4:
std::cout << 4 << '\n'; // This 1is also executed
break;
default:
std::cout << 5 << '\n'; // This 1is also executed

Khai b&o va khdi tao bién trong case statement

Chung ta c6 thé khai b4o bién bén trong mdi case statement, nhwng ching ta khéng thé khéi tao gia tri cho
chung.

switch (x)

{

case 1:
int y; // declaration is allowed
y = 4; // this is an assignment
break;

case 2:
y = 5; // y was declared above, so we can use it here too
break;

case 3:
int z = 4; // illegal, you can't initialize new variables in the case statements
break;




default:
std::cout << "default case" << std::endl;
break;

) , ,
Nhwng chung ta nén tranh khai bao bién bén trong case statement, n6 sé khién chwong trinh chung

ta khé doc hon. Chang ta cé nhiéu gidi phap thay thé dé hiéu hon, néu cé dip minh sé hwéng dan
cho cac ban.

Téng két

Vay la ching ta da 1am quen thém mét dang cu tric ré nhanh cé diéu kién khac. If statement dwoc
st dung khi mudn kiém tra tinh dung sai cia mét hodc mot sé ménh dé. Switch case statement dwoc
st dung khi muén kiém tra moét gia tri s nguyén. Déi véi trworng hop sb lwong biéu thire didu kién
can so sanh la qua nhiéu, ching ta wu tién sir dung switch case statement hon vi cu phap ré rang
hon.

Chung ta c6 thé biéu dién cAu trac cha switch case statement dwéi dang so d6 khdi nhw sau:

Biéu thic

Khong

lénh 2

+ Khing

i
i
lEnhn

Khong

[Rra }

Bai tap co ban
Viét chwong trinh nhap vao thang, in ra thang dé cé bao nhiéu ngay.
Goi y: Nhap vao thang

e Néulathang 1, 3,5, 7, 8, 10, 12 thi c6 31 ngay.
o Né&u lathang 4, 6, 9, 11 thi c6 30 ngay.
o Néu la thang 2 thi c6 28 ngay (vi ching ta chwa xét dén nam).

Loi dung trwdng hop fall-through dé td chirc chwong trinh ngan gon hon.

PHAN 3: CAU TRUC VONG LAP

3.0 Vong lap while

Trong chwong trinh, ching ta sé cing nhau tim hiéu vé cAu tric vong 18p (Loops) - mét trong nhirng
cu truc diéu khién dwoc st dung phd bién trong ngdn ngtr C++.




Cau triic vong lap khién chuong trinh thic hién Iap di 18p lai mét chubi cac cau Iénh cho dén khi
khéng con thda man mét diéu kién nao do.

Vi du:

int main()

{
//do A
//do B © or more times
//do C

b

Nhuw vay, ching ta hiéu rang c6 mét cau truc vong 18p dwoc dat tai B, né co6 thé bat budc chwong
trinh thuc hién cong viéc B 1 1an, hodc cling c6 thé thyc hién cong viéc B vd sb 1an ma khong thé
chuyén sang thwc hién coéng viéc C sau dé. Sé 1an thuc hién céng viéc B né sé phu thudc vao biéu
thirc diéu kién dwoc dat trong cAu tric vong I&p.

Minh 14y mét vi du trong d&i séng hang ngay. Sinh vién A déng ki hoc mén Iap trinh C++ tai truong
dai hoc, néu sinh vién A khéng du diém dé qua mén hoc nay thi sinh vién A sé phai hoc lai. Trong
triong hop sinh vién A phéi hoc lai l&n thir 2, ching ta lai néi réng néu sinh vién A khéng dd diém
qua moén hoc nay thi sinh vién A phai hoc lai... Vay viéc sinh vién A hoc lai la c6ng viéc sé dworc lap di
I&p lai nhiéu Ian trong khi diéu kién sinh vién A dd diém dé qua mén van con sai.

W

- sai
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Hoc ldp trinh C++ Congratulation!

While statements

While statement |& cAu tric vong 13p don gidn nhat trong sb cac kiéu vong 18p co bdn ma ngdn ngiy
C++ cung cap.

while (expression)

{
}

statements;

Vong lap while dwoc dinh nghia b&i tw khoa Wr]ile. M6t khi vong lap while dwoc thuce thi, biéu thirc
dieu kién trong while sé dwoc danh gia. Néu bieu thire dieu kién cho gia tri dung, cac cau Iénh trong
khéi 1énh cliia vong lap while sé dugc thwec thi.

Trong treong hop chiing ta chi thye hién 1 cau 1énh khi biéu thirc diéu kién ding, ching ta co thé bo
cap dau ngoac nhon di.

while (expression)
statement;

Nhwng minh khdng khuyén khich diéu nay.

Khac voi if statement, mét khi két thuc 1 1an 1&p cla vong lap while, chwong trinh sé quay Ién lai vi
tri bat dau vong 1ap while dé danh gia lai biéu thirc diéu kién, néu biéu thirc diéu kién van con cho
gia tri dung, cac cau Iénh trong khoi Iénh ctia vong lap while dwoc thwe hién lai.

Vi du:

int main()
{
int score = 0;
while (score < 4)
{
cout << "Learn C++ programming language..." << endl;
cout << "Enter your final score: ";
cin >> score; //new score
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cout << "Congratulation! You passed the exam" << endl;

system("pause");
return O;

}

Trong vi du trén, dén khi nao bién score khong con thda man diéu kién (score < 4) thi vong lap while
ma&i ket thuc. Chung ta cung xem két qua chwong trinh:

Learn C++ programming language...
Enter vour final score: 2

Learn C++ programming language...
Enter vour final score: 1

Learn C++ programming language...
Enter vour final score: 3

Learn C++ programming language...
Enter wvour final score: 18
Congratulation?! You passed the exam
Presz any key to continue . . .

Khi s6 diém dwoc nhap vao 1a 10, ngay lap tirc ménh dé (score < 4) dwoc danh gia Ia false, vong 1ap
ngrng thwc thi ngay sau do.

Vi vong lap while, chung ta khong thé biét trwdc sb lan lap lai khdi cdng viéc. Chung ta chi biét
rang, vong 1ap while sé& ngirng thwe thi khi nao bleu thire diéu kién cho gia tri false.
Chung ta c6 thé sir dung thém mot bién d& dém sé 1an thuc hién khdi Iénh ctia vong lap while:

int score = 0;
int count 9;

while (score < 4)

{
count++;
cout << "Learn C++ programming language..." << endl;
cout << "Enter your final score: ";
cin >> score;
}

cout << "Congratulation! You passed the exam after " << count << times" << endl;

Infinite loops

Vong I&p vo tan xay ra trong trwdng hop khéng co sy tac ddong dén biéu thirc diéu kién ctia vong
Iap while va n6 luén luén dung. Vi du:

int count = 9;
while (count < 10)
{

}

cout << count << 5

Bién count trong trwong hop nay khong bi ai tac déng,dé,n gia tri, nén no van la 0 va ludn bé hon 10.
D6 do, diéu kién ludn luén dung va vong lap khéng thé két thuc dwoc.

Chung ta cé thé ¢ y khai bao vong 13p vé han bang cach sau:

while (true)
{

}

Cach duy nhat dé thoat ra khai vong 18p vo tan 1a st dung tir khéa break, return, goto,...




Loop variables

Thong thwdng, chiing ta mudn vong 13p thie hién cong viéc trong mét so an co gidi han. Bé lam
diéu nay, chung ta thudng str dung thém cac bien vong lap (loop variable), nhitng bieén nay thudong
dwoc str dung cho muc dich dém so lan thwc hién khoi Iénh ctia vong lap.

Minh 14y vi du chwong trinh dém nguoc tir 10 vé 0 nhw sau:

int count = 10;
while (count >= 0)

{
_sleep(1000); //stop 1000 miliseconds
if (count == 0)
cout << "Finished" << endl;
else
cout << count << " ";
count--;
} T
Két qua:

10 9 8'7 6 54 3 21 Finished ) . B ] )
Tai cudi vong lap, minh thwc hién trir gia tri cda bien count di 1: dieu nay sé dan dén ménh de (count
>= Q) sé sai trong twong lai. Nhw vay, vong lap while nay cé diém duwng.

Nest while loops

Cing tvong tw nhuw if statement hay switch case statement, chung ta cé thé dat vong 13p while bén
trong khoi Iénh ctia vong Iap while khac.

int outer = 1;
while (outer <= 5)
{
int inner = 1;
while (inner <= 5)
{
cout << inner << " ";
inner++;

}

cout << endl; // print a newline at the end of each row

outer++;

}

C& méi lan 13p cla vong lap while ngoai, chwong trinh lai thire hién toan bd vong lap while trong, sau
do thwe hién tang bién outer 1én 1 gia tri. Két qua chwong trinh sé la:

12345
12345
12345
12345
12345

Tong két
Tim hiéu vé vong l&p while gitp ching ta dinh hinh tw duy vé cAu tric vong 18p trong ngdn ngiy

C/C++. Cau tric vong lap while kha ngén gon, dé hiéu. Chuing ta thwong st dung vong lap while cho
cac trwdng hop so lan lap lai cdng viéc la chwa biét trwdece.

Bai tap co ban
1/ Viét chwong trinh tinh tdng cac sb nguyén dwoc nhap tir ban phim cho dén khi nhap sé 0 thi dirng.

2/ Viét chwong trinh in ra tat ca ky tw thuéc bang ma ASCII tv 0 dén 127.

3/ Viét chuong trinh str dung vong lap while d& chwong trinh in ra nhw sau:

PR RRPR
NN NN
w W w
IS




3.1 Vonqg lap do-while

Trong bai hoc trwdce, ching ta da tim hiéu vé cau tric va cach hoat dong cua vong lap while. Bay gi&
minh sé& gidi thiéu dén cac ban vong lap do-while, va so sanh sy giong va khac nhau gitra 2 cau truc
vong lap nay dé cac ban cdé thé chon cau tric lap cho phu hgp v&i nhirng van dé khac nhau.

Minh Iéy lai vi du trong bai trwdc: Sinh vién A dang ki hoc mén Iap trinh C++ tai trrong dai hoc, néu
sinh vién A khéng du diém dé qua mén hoc nay thi sinh vién A sé phai hoc lai. Trong trirong hop sinh
vién A phéi hoc lai Ian thtr 2, chung ta lai néi rang néu sinh vién A khéng du diém qua mén hoc nay
thi sinh vién A phai hoc lai... Vay viéc sinh vién A hoc lai la cdng viéc s€ duworc 1ap di lap lai nhiéu 1an
trong khi diéu kién sinh vién A di diém dé qua mén van con sai.

Khi str dung vong 13p while dé ap dung cho trwdng hop sinh vién A nay, luéng thuc hién clia chwong
trinh sé dién ra nhw so do khoi sau:

Y

Z \ Sai
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Hoc ldp trinh C++ Congratulation!

Nhuwng trong thuc té, cé thé sinh vien A méi dang ki hoc mén Iap trinh C++ 1an dAu, luc nay sinh vién A chua
c6 diém thi nhung van dwoc dwa vao biéu thirc diéu kién trong vong lap while dé kiém tra, nhw vay van giai
quyét dwoc bai toan nhwng chwa phi hop Idm. Biéu ching ta mong mudn 1a sinh vién A phai thuc hién cong
viéc "hoc 1ap trinh C++" trwéc, sau d6 chung ta méi lay diém cua sinh vién A d& danh gia va ra quyét dinh sinh
vién A c6 phai hoc lai hay khong.

V&i cau tric thuee hién céng viéc trwdre va kiém tra diéu kién sau, chung ta nén s dung cau
trac vong lap do-while.

Vay so db khéi ctia vong 1ap do-while dung dé biéu dién bai toan cda sinh vién A sé la:

Hoec lap trinh C++

Pidm 1lap trinh C++
nhé hon 4?

Congratulation! ¢
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Nhin vao so' d6, chung ta thay sinh vién A phai hoc 1ap trinh C++ it nhat 1 1an, sau d6 dwa diém s6
cla sinh \{ién A vao biéu thirc diéu kién dé danh gia va quyét dinh sinh vién A c6 bi hoc lai hay
khéng. Cau truc vong lap do-while ap dung vao bai toan nay phu hgp hon cau truc vong lap while.

do-while statements

do-while statement la c4u trac vong I&p thir 2 minh mudn giéi thiéu dén cac ban:

do
{

statements;
} while (expression);

Céc cau lénh bén trong khéi Iénh clia cau tric do-while sé dwoc thwe thi it nhat 1 1an. Sau khi thuc
thi cac cau 1énh, vong lap do-while sé& danh gia biéu thirc diédu kién. Néu biéu thirc diéu kién dung,
chwong trinh quay tré lai thwe hién khdi cong viéc cia vong 1ap do-while, nguoc lai, néu biéu thirc
diéu kién sai, chwong trinh thoat khdi vong I&p do-while.

Lwu y: vong Idp do-while két thiic bang dau cham phay.

Vi du vé vong 1ap do-while:

int main()

{
int selection;
do
{
cout << " Please make a selection " << endl;
cout << "1/ Addition" << endl;
cout << "2/ Subtraction" << endl;
cout << "3/ Multiplication" << endl;
cout << "4/ Division" << endl;
cout << "Your selection: ";
cin >> selection;
cout << "Do something with your selection here" << endl;
}while (selection >= 1 && selection <= 4);
system("pause");
return 0;
¥

C6 mét diéu dang chu y trong vong lap do-while 1a bién vong 18p dung cho biéu thirc diéu kién can
duoc khai bao trwdc vong I&p do-while. Vi tir khéa while dwoc dat bén ngoai khdi [énh cia vong l&p
nén nhirng bién khai bao bén trong khdi Iénh sé& bi hiy trwdc khi dén biéu thire diéu kién.

Trong chwong trinh trén, vong 18p sé dirng lai khi cac ban Iwa chon gia tri khéng nam trong

khoang [1, 4]. Lwa chon gia tri ndm ngoai khoang [1, 4] sé& khién biéu thirc diéu kién sai.

Téng két

Khi str dung vong lap do-while cac ban chi can lwu y rang cac cau Iénh bén trong vong 13p nay sé
duoc thue hién trwde khi kiém tra biéu thire diéu kién, con lai n6 hoat ddng hoan toan twong tw vong
Iap while ma minh da trinh bay & bai hoc trwéc.

Bai tap co ban
Gia str userID va password cta chwong trinh dwgc dinh nghia nhw bén dui

#include <iostream>
using namespace std;

const int ID = 123;
const int password = 123456;

int main()

{



Viét tiép chuong trinh trén str dung vong Iap do-while dé kiém tra userlD va password dwoc nhap tir
ban phim. Chwong trinh chi thie hién tiép khi nguoi dung nhap dung userlD va password. Néu nhéap
sai, chuong trinh sé yéu cau nguwoi dung nhép lai.

3.2 VVong lap for

Trong céc bai hoc trwde, ching ta da cung nhau tim hiéu cac c4u truc diéu khién chuwong trinh, trong
d6 c6 2 bai hoc minh dé cap dén cAu tric vong 18p while va do-while. Hai cAu tric 1&p nay tuy c6
khac nhau, nhwng ching déu dwoc st dung khi chua biét dwoc s6 1an 1p lai cdng viéc tai thoi

diém run-time.

Trong bai hoc nay, minh sé gi&i thiéu dén cac ban vong lap for (for loops), ciing la vong l&p co ban
culi cung trong ngdn ngl 1ap trinh C++.

| Mét sb dac diém cha vong lap for:

e \Vong l&p for c6 cl phap phirc tap hon, nhwng ngan gon hon cac vong 1ap while hay do-while khi st
dung.

e \Vong lap for hoan toan cé thé thay thé vong 1ap while.
« Vong lap for thworng dwoc str dung cho cac trudng hop biét tredc sé 1an lap lai khéi cong viéc.

Cu phap vong lap for

for (variable initialization; condition; variable update)

{

Y ) ,
Minh lay 1 vi du trww&c khi giai thich cac thanh phan cua vong lap for:

statements;

for (int count = 1; count <= 10; count++)

{
}

cout << "count = " << count << endl;

Vong lap for dwoc dinh nghia b&i tir khda for va dwoc chia lam 3 phan chinh, méi phan dwoc ngan
cach b&i dau cham phay:

« Variable initialization (phan khéi tao bién)
Khac voi vong lap while va do-while, bién vong I&p cé thé dwoc khai bao va kh&i tao gia tri
ngay bén trong phan khéi tao ctia vong lap for. Nhw & vi du trén, bién count dwoc khai bao va
kh&i tao v&i gia tri 1.
Phan khéi tao bién dwoc thwe thi dau tién va chi thwe thi 1 1an duy nhét trong vong 18p for.

« Condition (biéu thirc diéu kién)
Phan nay tvong ty nhw vong lap while, khdi Iénh cia vong 1ap for sé dwoc thye hién néu biéu
thl]jc dieu kién cho gia tri dung. Vong lap for kiém tra bieu thirc diéu kién trwde khi thwe hién
khoi 1énh.

« Variable update (cap nhat bién vong lap)
Phan nay sé dwoc thic thi cudi méi lan lap, sau khi khdi 1énh clia vong Iap for dwoc thyc thi.
Phan nay thwong chiu trach nhiém thay doi gia tri bién vong I&p dugc s dung trong biéu thirc
dieu kién (nham tranh tinh trang lap v6 han). Sau khi thwc thi xong phan cap nhat bién vong
lap, chwong trinh quay tré lai danh gia biéu thirc diéu kién cta vong I&p for va c nhw thé.

Vay chung ta rut ra dwoc cac budc thwe hién vong 1ap for nhuw sau:

initialize loop variables --> check condition expression --> execute statements --> update loop

variables.
for (int count = 1; count <= 10; count++)

{

Y :
Vi du trén c6 thé dwgc chuyén vé dudi dang vong lap while nhw sau:

cout << count << " ";

int count = 1; //variable initialization




while (count <= 10) //condition
{

cout << count << " "; //statements

count++; //variable update

}

Nhin c6 vé dai dong hon vong lap for, nhwng van cé du 3 thanh phan: variable initialization,
condition va variable update.

Nhirng Iap trinh vién méi hoc dén vong lap for sé cam théy khé doc hon vong lap while. Tuy nhién,
khi str dung thanh thao, vong lap for cé nhiéu tién ich hon.

Mot sé vi du vé vong lap for

Duwéi day la mét vi du st dung vong 1ap for dé in ra tat ca cac s6 chan tir 0 dén 10. Chung ta da biét
triwdc rang bién vong lap sé di tir 0 dén 10, nén viéc st dung vong lap for la phu hop.

for (int i = 9; i <= 10; i++)
{
if (i % 2 == 0)
cout << i << " ";

}

Minh vira st dung vong lap for dé cho bién i tang gia tri ttr 1 dén 10, ctr mbi lan 13p, minh kiém tra
gia tri hién tai cia bién i, néu gia tri hién tai cia i chdn, minh thwc hién in bién i ra man hinh.

\Vong 1ap nay cé thé dwoc rut gon lai nhw sau:

for (int 1 = 9; 1 <= 10; i += 2)
{

}

cout << i <« 5

Chuing ta biét rang so chan tiép theo sé cach so chan trwéc d6 2 don vi, do d6, minh thuc hién cong
thém 2 don vi cho bién i tai phan variable update. Nh& d6, minh khéng can thwc hién kiem tra gia tri
cua bién i trong vong lap nira.

Bay gi®, thay vi ching ta thwc hién I&p tir 0 dén 10, ching ta c6 thé di ngwoc lai ttr 10 vé 0 nhw sau:

for (int i = 10; i >=0; i -= 2)
{

}
Két qua in ra sé la:

cout << i << " "

10 86 420

Multiple declarations

Trong mét s6 truong hop, vong lap clia ching ta can s dung dong thoi nhiéu bién khac nhau. Ngon
nglr C++ ho tro cho ching ta khai bao va kh&i tao nhiéu bién bén trong phan variable
initialization cla vong lap for.

for (int hh = @, mm = 90, ss = @ ; true; ss++)

{
if (ss >= 60)
{
ss = 0;
mm++;
if (mm >= 60)
{
hh++;
if (hh >= 24)
{
hh = 9;
}
}
}
cout << hh << ":" << mm << ":" << ss << endl;

_sleep(1000);
system("cls");




Néu cac ban d&t khai bao bién vong lap tai phan variable initialization ctia vong 13p for, nhirng bién
nay phai c6 cung kiéu di liéu.
Lwoc bé mét sb thanh phan trong vong I&p for

Mot dac diém‘ ndi bat hon so v&i cac vong 1ap khac la vong Iap for cho phép 1ap trinh vién lwgc bo
cac thanh phan néu khéng can st dung. Vi du:

int loop = ©
for ( ; loop <= 10; )
{

}

cout << loop++ << " ";

Trong vi du trén, minh khong can st dung toi thanh phan khai tao bién, cting nhw thanh phan cap
nhat gia tri bién. Luc nay, vong lap nay hoan toan giong v&i vong lap while.

Chung ta c6 thé lwgc bd ludn ca 3 thanh phan co ban ctia vong 1&p for:

for ( ; ;5 )
{

}

// do something

Khi biéu thirc diéu kién trong for dwoc bd trdng, nd ddng nghia véi viéc biéu thirc diéu kién ludn ludn
dung. Vong lap for nay twong duong:

while (true)

{
}

// do something

Nesting for loops

Twong tw nhw vong I&p while hay do-while, vong I&p for cé thé chira nhiéu vong I&p khac trong khéi
[énh cua no.

for (int i = 9; i < 5; i++)

{
for(int j = 0; j < 10; j++)
{
cout << "* ";
}
cout << endl;
}I
Két qua ctia doan code nay la:
* % % %k %k X %k %k X X
* % k% *x *x * * *x *x ¥k
* % k% % *x * * *x *x ¥k
* % % %k %k X %k %k X X%
* % % %k %k X %k %k X X%

Téng két

Vong lap for dwoc st dung phan I&n trong cac c4u trac 13p trong ngén nglr C++ ma minh da gioi
thiéu dén cac ban. Vong lap for phtr hgp cho ca trwdng hop biét trwde so lan Iap lan khong biét truvdc
soO lan lap.

Bai tap co ban

1/ Viét chwong trinh tinh giai thira cia mét sd nguy&n n nhap tir ban phim.

2/ Viét chuong trinh tinh dan s6 cia mét thanh pho sau 10 nam nira, biét rang dan s6 hién tai 1
500.000 ngu i, va ti lé tang dan s6 hang nam cua thanh pho nay la 1.6%.

3/ Viét chuwong trinh in ra bang clru chwong.




3.3 tw khda break va continue

Trong bai hoc nay, chiing ta sé cting nhau tim hiéu vé cau truc diéu khién Jump ma minh da gioi
thiéu so lwgc dén, cac ban. Sau bai hoc r)éy, cac ban sé biét cach str dung tr khdéa break,
continue trong cau truc vong lap hoac cau truc ré nhanh véi switch case statement.

Break

T khda break dwoc dung dé két thuc vong I&p, hodc cu tric switch.

Break a switch

Khi st dung trong switch case statement, tir khéa break thuworng dwoc dat tai cudi méi khdi 1énh méi
nhan case.

switch (character)

{
case '+':
cout << "addition" << endl;
break;
case '-':
cout << "subtraction" << endl;
break;
case '*':
cout << "multiplication" << endl;
break;
case '/':
cout << "division" << endl;
break;
default:
break;
¥
Break a loop

Khi s dung trong cac dang vong 1ap khac nhau, tir khéa break déu cé ciing muc dich 1a két thuc
s&m qua trinh thye thi cdia vong lap.

for (int i = 10; i >=0; i--)

{
cout << "Count down: " << i << endl;
if (i <= 5)
break;
¥

DPoan chwong trinh nay thwe hién dém nguwoc tir 10 vé 0, nhwng khi dém vé 5 thi biéu thirc diéu kién
cua lénh if bén trong vong lap for dung, nén chwong trinh sé break vong lap for.

T khéa break thwérng dwgc dung dé dirvng vong lap vo han:

bool running = true;
while (true)

{
// do something on running variable
if(!running)
break;
¥
Continue

Twr khoa continue thuwong dugc s dung trong vong Idp for dé chuyén dén bwéc cudi cling trong 1
lan I3p (update variable). Cung nhin lai 4 bwéc thye thi co ban cua 1 lan 1ap ctia vong lap for:

(2) Initialize loop variables
(2) Check condition expression

(3) Execute the statements




(4) Update variables

Mf)i Khi tgét gap ttr khoa continue trong budc (3), chwong trinh sé bo qua phan con lai ctia budc (3)
dé chuyén dén thwc hién buéc (4), va bat dau 1 1an 1ap maoi tie budc (2).

for (int i = 0; i <= 20; i++)
{
if (i % 5 == 0)
continue;
cout << i << " ";
I}

DPoan chwong trinh nay sé in ra tat ca cac s6 nguyén tr 0 dén 20, ngoai trr cac sb chia hét cho 5
nhv 0, 5, 10, 15.

Tw khoa continue it dwoc st dung trong vong I&p while hodc do-while b&i mét sd han ché cla né.

inti=1; // (1)

while (i <= 20) // (2)

{
if (1 %5==0) // (3)

continue;

cout << i << " ";
i++; // (4)

¥

Clng v&i viduy mau trén, nhung duoc chuyén sang sr dung cAu tric cia vong lap while. Nhw cac
ban thay, vong Iap nay van thyc hién di 4 bwdc nhw vong Iap for & trén. Nhuwng két qua chiin ra
duwoc:

1234

Va sau dé, vong lap nay lap vé han vi bién i sé khéng bao gid dwoc tang 18n niva sau khi cau Iénh if
dworc thwe thi, vi bwdc (4) dat trong vong lap while dwgc coi nhw thuéc buwéc (3) ciia vong lap for.
Do do, khi gap tir khéa continue, buéc 4 ctia vong lap while ciing bi bé qua luén, ma dong

Iénh i++ sé khdong bao gio dwgc thye thi nira.

Vi thé ma chung ta thwdng xuyén s dung vong 1ap for hon, va ciing thuwéng dat tw

khda continue trong vong lap for hon.

Téng két

break va continue la 2 tir khoa tiéu biéu cho cau tric diéu khién Jump ma ngén ngir C++ cung cap.
Cac ban nén tranh lam dung 2 tir khda nay vi n6é dé gay sai sét cho chuwong trinh.

PHAN 4: NANG CAO VE BIEN & KIEU DU LIEU

4.0 Str dung thuw vién cstdint

Chao cac ban! Trong chwong nay, minh mudn giéi thiéu dén cac ban mot sb kiéu dir liéu khac véi
nhirng gi cac ban da dwoc hoc va str dung trong cac bai hoc trwwdc, ngoai ra con cé thém mot so tiv
khéa vé kieu di¥ liéu thwdng dung trong chuan C++11.

Trong bai hoc nay, chung ta sé tim hiéu cach str dung thw vién cstdint, mot thw vién dwoc
chuan C++99 dinh nghia va chung cé thé dg’o’c st dung trén nhiéu nén tépg. Nhwng trude hét,
ching ta cung nhin lai nhivng kiéu di¥ liéu sé nguyén ma chung ta tirng biét.

signed short _short; //2 bytes: -32768 to 32767

unsigned short _u_short; //2 bytes: @ to 65535

signed int _int; //4 bytes: -2147483648 to 2147483647

unsigned int _u_int; //4 bytes: 0 to 4294967295

signed long long _long_long; //8 bytes: -9223372036854775808 to 9223372036854775807
unsigned long long _u_long_long; //8 bytes: 0 to 18446744073709551615




Lwu y: Khi khai bao b[én khéng co6 ter khéa unsigned dimng truéc, compiler sé mac dinh dat tc
khoéa signed trwoc kiéu di liéu. (kiéu signed cd nhan gia tri am, kiéu unsigned ch/nhan gia trj tee O
tré 1én)

Khi lam viéc véi mot sb hé thdng cil, kiéu dir liéu int va unsigned int chi cé kich thwédc 2 bytes chi
khéng phai 4 bytes nhuw Visual studio 2015 da dinh nghia.

Cac ban da nhan ra nhdng rdc réi ma ching ta sé gap phai khi lam viéc véi kiéu sé nguyén raoi
phai khdng? Trong khi ching ta can phai nhé rat nhiéu thi trong ngdn ngi 1ap trinh C++, ching ta
bay gi® con phai nhé ca kich thuwdc cua tivng kiéu div liéu sb nguyén khi chung dwoc dinh nghia véi
nhirng cai tén hoan toan khac nhau (short, int, long, ...).

D6 chinh la ly do thw vién cstdint xuat hién, né dam bao rang bién (variable) kiéu s6 nguyén ma ban
chon chiém cung kich thwdc vung nho trén moi kién trac hé thong.

Fixed-width integers

Trong thw vién nay, ching ta hién tai chi quan tam dén moét sé kiéu div liéu s6 nguyén théng dung
sau:

//Name //Type //Range

int8_t 1 byte signed -128 to 127

uint8_t 1 byte unsigned 0 to 255

intl6_t 2 bytes signed -32768 to 32767

uintl6_t 2 bytes unsigned @ to 65535

int32_t 4 bytes signed -2147483648 to 2147483647

uint32_t4 bytes unsigned © to 4294967295

int64_t 8 bytes signed -9223372036854775808 to 9223372036854775807

uint64_t 8 bytes unsigned @ to 18446744073709551615

int8_t la kiéu di liéu s6 nguyén co dau voi do Ion 8 bits (bit Ia don vi lwu trik nhé nhat trong may
tinh), va 1 byte d6 I&n vung nhé may tinh twong dwong véi 8 bits. Twong tw cho cac kieu dir liéu
khac nhw int64 _t |a kieu sO nguyén 8 bytes (64 bits bang 8 bytes).

Khi str dung cach khai bao kiéu di liéu nay, chung ta biét chinh xac kich thwdc vung nhé ma ching
ta str dung la bao nhiéu, ttr 6 dé dang suy luan ra pham vi gia tri ma bién c6 thé chira hon.

Pé st dung nhirng cach khai bao kiéu di¥ liéu nay, cac ban chi can don gian include thw
vién cstdint tai phan khai bao thw vién st dung. Vi du:

#include <iostream>
#include <cstdint>
using namespace std;

int main() {

int32_t var(5);
int another_integer(var);

if(var == another_integer) {
cout << "(var == another_variable) is true" << endl;

}

system("pause");
return 0O;

}

Nhw céc ban thay & vi du trén, hai bién var va another_integer tuy khac cach khai bao nhwng chiing
c6 cung kich thudc bd nhé va cung lwu trir gia tri s6 nguyén, nén minh hoan toan cé thé s dung hai
bién nay v&i muc dich gibng nhau. Diéu khac biét duy nhat |a khi nhin vao bién var, ta d& dang nhan

biét kich thuwé'c ving nhé ma bién dé dang chiém gilr hon.

Macros

Thuw vién cstdint dinh nghia cho chuing ta mot s macro dé ching ta dé dang lay gia tri cwc dai (max
value) hodc cuc tiéu (min value) ctia mdi kiéu di¥ liéu sé nguyén chung ta vira hoc & trén.

Macro 1a gi? N6 |a mot cai tén ma 1ap trinh vién dé ra. Bat cv khi nao cai tén d6 dwoc st dung trong
chwong trinh, né thay thé bang ndi dung ma macro dé dinh nghia. D& dinh nghia mét macro, céc
ban st dung chi thi #define nhw sau:

#define MY VALUE 100

Sau d6, khi compiler bt gép cac ban s dung cai t&n MY_VALUE, né sé duwoc thay thé bang gia tri
100.




uintl6_t value = MY_VALUE; // value = 100
cout << MY_VALUE + pow(MY_VALUE, 2) << endl; // 106 + pow(160, 2)

Chuing ta con nhiéu diéu dé ndi vé Macro trong C++, nhung trong bai nay minh chi néi cach dinh
nghia Macro twong tw viéc khai bao mét hdng sé (const) nhw trén dé phuc vu cho bai hoc nay.

Trong thw vién cstdint chung ta cé thé s&r dung cac Macro sau:

Signed integers: minimum value

INT8_MIN - Gid tri cyc tiéu (minimum value) cua kiéu int8 t

INT16_MIN - Gid tri cuc tiéu (minimum value) cla kiéu int16_t

INT32_MIN - Gid tri cyc tiéu (minimum value) cla kiéu int32_t

INT64_MIN - Gid tri cyc tiéu (minimum value) cla kiéu int64 t

Cac ban hay thir chay nhirng dong Iénh nay trén Visual studio 2015 va xem lai nhirng gia
tri MIN trong bang & phan trén.

cout << "Minimum value of uint8_t = " << INT8_MIN << endl;

cout << "Minimum value of uintl6_t = " << INT16_MIN << endl;
cout << "Minimum value of uint32_t = " << INT32_MIN << endl;
cout << "Minimum value of uint64_t = " << INT64 MIN << endl;

Signed integers: maximum value

INT8_MAX - Giad tri cuyc dai (maximum value) clia kiéu int8_t
INT16_MAX - Gid tri cuc dai (maximum value) cua kiéu intl6_t
INT32_MAX - Giad tri cuc dai (maximum value) cla kiéu int32_t
INT64_MAX - Giad tri cuc dai (maximum value) cla kiéu inté4 t
Cung thir in ra gia tri cia nhirng Macro nay xem thé nao.

cout << "Maximum value of uint8_t = " << INT8_MAX << endl;

cout << "Maximum value of uintl6_t = " << INT16_MAX << endl;
cout << "Maximum value of uint32_t = " << INT32_MAX << endl;
cout << "Maximum value of uinté64_t = " << INT64_MAX << endl;

Unsigned integers: maximum value

Vi kiéu unsigned integer c6 gia tri nhé nhat la 0 nén nguwoi ta khdng can phai dinh nghia
nhirng Macro cho minimum value ma chi can quan tdm dén maximum value.

UINT8_MAX - Gid tri cuc dai (maximum value) cla kiéu uint8_t
UINT16_MAX - Gid tri cuc dai (maximum value) cla kiéu uintl6_t
UINT32_MAX - Gid tri cuc dai (maximum value) cla kiéu uint32_t
UINT64 _MAX - Giad tri cuc dai (maximum value) cla kiéu uint64 t
Twong tw nhw trén, cac ban th in ra gia tri ca nhirng Macro nay.

Str dung thw vién cstdint

Bay gi® minh sé s dung thw vién cstdint dé gidi mot bai toan don gian.

Yéu cdu: Nhdp 5 gia tri sé nguyén teeban phim, in ra man hinh két qua Ién nhat va nhé nhat
cuab5 giatri dé.

Sau khi doc y&u cau bai toan, chung ta can dwa ra giai phap trwdce khi bat tay vao viét ma.

Trudc hét, ching ta can 2 bién kiéu sb nguyén, moét bién dé lwu gia tri Ién nhét trong 5 sb vira nhap,
mot bién dé Iwu gia tri nhd nhat cda 5 sb do.

int32_t min_value;

int32_t max_value;

Bay gi®, chung ta tam thdi bé qua viéc tim gié tri I&n nhat va nhd nhat cta 5 sé khac nhau, ma cung
gidi quyét mot bai toan don gidn hon, d6 |4 tim gia tri |&n nhat va nhé nhéat cla 2 s6 nguyén ava b.

e Tim gia tri I&n nhét trong hai s a va b:

Chuing ta chi can thic hién 1 phép so sanh kiém tra xem g tri cia a ¢6 lon hon b hay khéng?
Néu (a I&n hon b) la diang, gia tri Ion nhat la a, ngwoc lai, gia tri [on nhat la b.

if(a > b)

cout << a << endl;
else

cout << b << endl;




« Tim gia tri nhd nhéat trong hai sé a va b:

Chuing ta lam twong tw nhuw trén, nhwng can thay di mét chit & phan biéu thirc so sanh. Néu (a bé
hon b) l1a dang, gia tri nhé nhat la a, nguwoc lai, gia tri nhé nhat la b.

Kha don gian phai khong cac ban! Ap dung lai cho bai toan tim gia tri I&n nhat va nhé nhat tir 5 gia tri
sO nguyén ma ngwdi dung nhap vao tr ban phim:

e Tim gia tri I&n nhét cta 5 sb khac nhau:
Nhw minh d& khai bao bién max_value & trén, bién nay sé lwu gia tri I&n nhét tai thoi diém ban dau.

C& mbi lan so sanh v&i moét gia tri trong 5 gia tri nguoi dung vlra nhap, néu phat hién gia tri nao I&n
hon gia tri max hién tai, ching ta gan lai gia tri max_value bang gia tri cia ngu®i dung vira nhap.

for(int8_t i = 1; i <= 5; i++) {
int32_t value;
//nhap gia tri vao bién value tai day

//thyc hién so sanh gia tri max hién tai vd&i gia tri vira nhap
if(value > max_value) //néu dung thi thyc hién gan lai gid tri max méi
max_value = value;

}

//in ra két qua 1a gid tri 16n nhat cla 5 s6 vira nhap
o Tim gia tri nhd nhat ctia 5 sb khac nhau:

Déi v&i trvdng hop nay, chang ta s&v dung bién min_value twong tw trwérng hop tim max_value nhuwng
dbi lai diéu kién so sanh mét chat. C&r méi lan so sanh véi mét gia tri trong 5 gia tri ngudi dung vira
nhap, néu phat hién gia tri nao nhé hon gia tri min_value hién tai, ching ta gan lai gia

tri min_value bdng gid tri ngwdi dung vira nhap

for(int8_t i = 1; i <= 5; i++) {
int32_t value;
//nhdp gia tri vao bién value tai day

//thyc hién so sanh gia tri max hién tai vdi gia tri vira nhap
if(value < min_value) //néu ding thi thyc hién gan lai gia tri min méi
min_value = value;

}

//in ra két qua 1a gid tri nho nhat cla 5 s6 vira nhap

Chung ta con bé s6t mét chi tiét vé cung quan trong! Gia tri ban dau clia max_value VA min_value Nén
la bao nhiéu?

Dbi v&i bién max_value, ching ta cAn moét gia tri ddm bao rang ngwdi dung sé khéng nhap vao sb
nguyén nao nhé hon gia tri max ban dau, va khéng thé vwot qua pham vi lwu triv gia tri cta kiéu div
liéu ban chon. Chung ta khéng con gia tri nao phu hgp hon ngoai INT32_MIN.

Twong tw, gia tri ban dau phu hop nhéat cho bién min_value 1a INT32_MAX.

(Vi minh chon str dung bién kiéu int32_t dé lwu triv)

Cubi cung, ching ta c6 thé viét ra méot chwong trinh twong déi hoan thién cho bai toan trén:

#include <iostream>
#include <cstdint>
using namespace std;

int main()

{
int32_t min_value = INT32_MAX;
int32_t max_value = INT32_MIN;
const int8_t number_of value = 5;

for (int8_t i = 1; i <= 5; i++) {
int32_t current_value;
cout << "Please enter an integer value: ";
cin >> current_value;

if (current_value < min_value)
min_value = current_value;

if (current_value > max_value)
max_value = current_value;

}

cout << "Minimum value:
cout << "Maximum value:

<< min_value << endl;
<< max_value << endl;




system("pause");
return 0;

Téng két

« St dung thw vién cstdint gitip cac ban kiém soat tét hon kich thwdc viing nho clia kiéu dt
liéu s6 nguyén ma ban khai bao cho bién, dong thoi cling dé dang woc lvgng pham vi gia tri
cua bién cho phu hop.

« Thuw vién cstdint cling dugc dinh nghia bén trong namespace std, vi thé khi st dung thw vién
nay, cac ban nén c6 thém dong khai bao using namespace std; dé dam bao moi thir hoat dong
binh thwong.

« Visual studio 2015 hé trg cho chiing ta mét s6 cach biéu dién kich thudc kiéu integer ma
khéng can thém vao thw vién cstdint:

__int8;

__intile;

__int32;

__int64; )

Néu cac ban str dung Visual studio thi nén sir dung cac cach khai bao kiéu int nhw trén.

4.1 Kiéu ki tw

Trong hau hét tat ca cac bai hoc trwdec day, ching ta chi lam viéc cung nhau trén kiéu di¥ liéu sb. .
Chung ta str dung céac bién Iwu trir gia tri sb (so nguyén int, s6 thuwc nhw float hoac double, ...) dé
phuc vu cho viéc tinh toan toan hoc, gidi quyét cac bai toan don gian 1a cha yéu.

Trong bai hoc ngay hém nay, chiing ta sé& tim hiéu mét kiéu di liéu ciing la mét trong nhikng kiéu dtr
liéu co ban trong ngén nglr C va C++, d6 la kieu ki tw.

Kiéu Ki tw 1a gi?

Ciing twong tw nhw cac kiéu dir liéu s6 (int32_t, float, uint64_t, ...), kiéu ki tw 1a mot kiéu dir liéu co
do I&n 1 byte (8 bits) dung dé Iwu trlr 1 ki tw trong vung nhd may tinh. Ki tw 6 thé la cac chi cai
don trong bang chi cai (a, b, ¢, ... X, y z), c6 thé la cac ki hiéu toan hoc (+, -, %, /, ...), hay co thé |a
nhirng con s0 (0, 1, 2, ..., 9)...

Mot dac diém cia kiéu ki tw 1a KHONG PHAI MOI KY TU déu c6 thé hién thi duoc I8n man hinh.
Trong C/C++, kiéu ki tw c6 thé Iwu trir 1 ki tw trong bAng ma ASCII.

Day la bang ma ki tw ASCII day du:

Code Symbol Code Symbol Code Symbol Code Symbol Code Symbol Code Symbol Code Symbol
0 NUL (null) 20 DC4 (data control 4) a0 ( &0 < 20 P 100 d 120 X
kL SOH (start of header) 21 NAK (negative acknowledge) a1 ) €1 = 81 Q 101 e 121 Y
2 STX (start of text) 22 SYN (synchronous idle) 42 * &2 > 82 R 102 f 122 z
3 ETX (end of text) 23 ETB (end of transmission block) |43 + &3 ? 83 s 103 a 123 {
4 EOT (end of transmission) 24 CAN (cancel) a4 . 64 @ 84 T 104 h 124 |
s ENQ (enquiry) 25 EM (end of medium) 45 - 65 A 85 u 108 i 125 }
3 ACK (acknowledge) 26 SUB (substitute) a6 . (13 B 86 \'4 106 b] 126 ~
i BEL (bell) 27 ESC (escape) 47 / &7 C 87 w 107 k 127 DEL (delete)
a8 BS (backspace) 28 F5 (file separator) 48 1] &8 D 1) x 108 I

9 HT (horizontal tab) 29 G5 (group separator) 49 1 &9 E 89 Y 109 m

10 LF (line feed/new line) 30 RS (record separator) 50 2 70 F a0 z 110 n

11 VT (vertical tab) 31 US (unit separator) 51 3 71 G a1 [ 111 o

12 FF (form feed / new page) 3z (space) 52 4 72 H 52 \ 112 p

13 CR (carriage return) 33 ! 53 5 73 1 a3 1 113 q

14 S0 (shift out) 34 3 54 6 74 ] 94 -~ 114 r

15 SI (shift in) 35 i 55 7 75 K 95 L 115 s

16 DLE (data link escape) 36 $ 56 8 76 L 96 ) 116 t

17 DC1 (data control 1) 37 % 57 9 77 M 37 a 117 u

18 DC2 (data control 2) 38 & 58 H 78 N a8 b 118 v

15 DC3 (data control 3) 33 ' ) ; 75 o EE] c 115 w

Bang ma ASCII dwoc chia lam 2 cét:

o Cot Code la sb thir tw cha ki tw trong bang ma ASCII.
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o Cot Symbol la ki tw dwoc chuyén déi tr ma Code sang dang c6 thé doc duorc.

Khai bao bién kiéu ki tw nhw thé nao?

Dé khai bao bién kiéu ki tw trong C/C++, ta dung tir khéa char nhw sau:

char character; //declare a variable type char
char ch(65); //declare a variable type char and initialze with ASCII code
char a = 'a'; //declare a variable type char and initialize with a symbol of ASCII table

Cu phap hoan toan gidng viéc thuc hién khai bao bién théng thueng.

Bién kiéu ki tw (char) thwc té ciing la mot kiéu s6 nguyén kich thudc 1 byte (twong duong ,
v&i int8_t), noé Iwu trlr gia tri la ma Code cua ki tw do, nhwng khi hién thi Ién man hinh, né cho ra ket
qua la ki tww (Symbol) ch&r khéng in ra ma ASCII cta ki tw dé.

Vi thé, chuing ta c6 thé khai tao cho bién kiéu char bang cach gan mét ki tw dat gitra cap dau nhay
don. Vi du:

char ch = 'a’;
ch = 'b"; X ]
hoac cling cé thé gan truwc tiep ma Code cua ki tw dé trong bang ma ASCII. Vi du:

char ch = 97; //R1 ty 'a' trong bdng md ASCII c6 ma La 97
ch = 98; //kR1 tu 'b' trong bdng md ASCII c6 md La 98

In bién kiéu ki tw ra man hinh
DPé in moét ki tw ra man hinh, chiing ta c6 thé thuwc hién bang nhiéu cach khac nhau:

« Intrwc tiép mot ki tw dat trong cap dau nhay don:

|cout << 'h" << 'e' << "1' << '"1" << 'o' << endl;
O cau lénh trén, minh str dung déi twong cout dé in ra méot day nhiéu ki tw don néi tiép nhau. Sau
khi chay chwong trinh, dong 1énh trén sé in ra man hinh day ki tw hello.

« St dung bién kiéu char dé lwu trir mot ki tw:

| e char h='h', e="e', 1 ="1", 0= "0";

|cout << h << e << 1 << 1 << o << endl;
Chung ta c6 thé st dung lai nhiéu Ian 1 bién, nén minh chi can khai bao 1 Ian bién | dé lwu triv ki
tw 'l'. Cau Iénh trén cho két qua hoan toan twong tw, dong hello sé dwoc in ra man hinh.

« In truc tiép ma Code cuda ki tw trong bang ma ASCII (nhwng ép vé kiéu char):

|cout << static_cast<char>(67) << static_cast<char>(43) << static_cast<char>(43) << endl; ‘
Cac ban thr tra trong bang ma ASCII xem thir hai s6 67 va 43 dai dién cho 2 ki tw gi nhé, sau dé
doan xem két qua in ra man hinh ctia dong Iénh trén la gi.

« Chung ta c6 thé in ra ma Code cla 1 bién ki tw:

| e char ch = 'V';

|cout << static_cast<intl16_t>(ch) << endl;
Bang cach ép kiéu cla bién ch vé kiéu s6 nguyén, chwong trinh sé in ra 1 con s0 la so th tw cua ki
tw d6 trong bang ma ASCII.

Nhw minh da noi, kiéu ki tw (char) hoan toan la kiéu s6 nguyén (int8_t). D& in ra ki tw dai dién cho s6
nguyén do, chung ta can dinh dang cho né la kiéu ki tw (char) thi compiler méi hiéu 1a chung ta dang
can hién thj ki tw chr khdng phai con so0.

Bay gi® chung ta thir in ra toan bé bang ma ASCII trén man hinh dwéi dang

<Qode>: <Symbol> . )
bang cach s dung 1 vong lap for dé in ra toan bd ki tw tir ma 0 dén ma 127.

cout << "Code" << '"\t' << "Symbol" << endl;
for(intl16_t ascii_code = 0; ascii_code <= 127; ascii_code++) {
cout << ascii_code << '\t' << static_cast<char>(ascii_code) << endl;

}

Va két qua in ra man hinh:



] DAC++ Tutorial\Projects\Tutorial\,Debug\Tutorial.exe =

HATHET 00

1 n=5:

Chéc cac ban con nhé ki tw dic biét :\t' tirong duong vév" 1 Tab trén man hinh console. Néu khéng
nho thi ciing khéng sao, minh sé nhac lai mét chut & phan bén dudi.

Co mot s ma Code cho ra ki tw kho}éng trang vi d6 la nhirng ki tw dac biét, vi du ma 7 dai dién cho 1
tieng Beep, nén n6 khéng co ki ty dé in ra.

Nhap gia tri cho kiéu ki tw (char) ttr ban phim

Nhap ki tw tir ban phim ciing twong tw viéc nhap gia tri sb tlr ban phim dé gan cho bién. Chlng ta cé
thé s dung ddi twong cin nhw cach ching ta st dung véi bién sb nguyén, sé thuc ..

char ch;

cout << "Enter a character from your keyboard: ";

cin >> ch;

cout << ch << " has ASCII code " << static_cast<int16_t>(ch) << endl;

Céc ban cung nhin vao phan két qué chwong trinh minh da thwe thi bén duai:

i DAC++ Tutorial\Projects\Tutorial\Debug\Tutorial.exe ==

Enter a character from your kevhoard: abcdef
a has ASCII code 77
Prezz any key to continue . . . _

M[nh khéng thuc hién nhég 1 ki tw tr ban phim, thay vao 4o, mjnh nhap nhiéu Ki tw lién tiép nhau, va
dieu gi xay ra? Bién ch (kieu char) chi nhan vao 1 ki tw duy nhat la ki tw dau tién ma minh nhap vao.

Vay thi nh&qg k,|’ tw con lai sg”a di dau? N6 van con duwoc lwu trir tam thdi bén trong doi tuc_mg
file stdin. Dé kiém chirng dieéu nay, minh thém moét doan ma nhé sau khi in ra ki tw ctia bién ch trén
man hinh:

char ch;

cout << "Enter a character from your keyboard: ";

cin >> ch;

cout << ch << " has ASCII code " << static_cast<int16_t>(ch) << endl;

if (!cin.eof()) {
cout << "There are some character more in stdin file object" << endl;}




Néu cin.eof() trd vé gia tri 1a diing, diéu nay c6 nghia chiing ta da lay hét ki tw trong doi twong
file stdin ra va doc dwoc ki ty két thuc file (EOF = End of file). Vi thé, néu diéu nay khdong xay ra, tire
la 'cin.eof() Ia dung, nghia la van con ki tw bén trong doi twong file stdin.

Minh sé& chay lai chwong trinh véi doan ma ma minh vira thém vao dé cac ban cung xem két qua:

] DAC+ + Tutorial\Projects\ Tutorial\Debug'\Tutorial.exe — =

a character from vour kevhoard: Le Tran Dat
ASCII code 76

are zomeé character more in stdin file ohject
any key to continue . . .

Minh nhap vao "Le Tran Dat" va bién ch (kiéu char) nhan vao ki ty dau tién (ki tw ‘L"), chwong trinh
théng bao tiép van con ki ty ton tai bén trong doi twong file stdin.

Vi thé, khi ching ta tiép tuc thém vao dong 1énh nhap ki tw khac phia sau doan chwong trinh trén, n6
sé khong ding lai chd ngwoi dung nhap ki tw nika ma no lay ludn ki tw tiép theo trong doi twong
file stdin dé dwa vao bién. Cac ban cung chay doan ma Iénh sau dé kiem chirng ket qua:

char ch;

cout << "Enter a character from your keyboard: ";
cin >> ch;

cout << ch << " has ASCII code " << static_cast<int16_t>(ch) << endl;

if (!cin.eof()) A
cout << "There are some character more in stdin file object" << endl;

}

char next_ch;
cin >> next_ch;
cout << "The next character is

<< next_ch << endl;

Va day la nhirng gi chwong trinh cho ra két qua:

] DAC++ Tutorial\Projects\Tutorial\Debug\Tutorial.exe =

Enter a character from your kevhoard: Le Tran Dat
L. has ASCII code 76

There are some character more in stdin file obhject
The next character iz e

Pressz any key to continue . . .

Bién ch nhan vao ki ty dau tién 1a 'L', bién next_ch 4y ngay ki tw 'e' ma khéng doi ngudi dung nhap
thém ki tw khac.




Sé c6 trwerng hop ching ta chi mudn nhan vao bién ki tw dau tién chung ta nhap vao, nhivng ki tw
thira phia sau c6 thé 1a do ching ta nhdn nham phim nao dé, va ching ta mudn loai bd nhirng ki tw
thira di d& nhap lai ki tw khac cho bién char tiép theo. Trong truéng hop nay, cé hai cach dé thuc
hién x6a toan bd dir liéu dang tdn tai trong déi twong file stdin:

e St dung ham fflush(FILE *file):

Day 1a moét ham dwoc dinh nghia trong ngdn ngtr C, nhwng ching ta hoan toan cé thé sir dung né
trong ngdn nglr C++. Ham fflush nhan vao mét dbi twong file ma chang ta mudn xéa div liéu bén
trong no (trong trwdng hop nay 1a déi twong file stdin).

fflush(stdin); //Add this command line where you want to clear all data in stdin file object

e S dung phwong thirc ignore ctia dbi twong cin dé bd qua toan bd ki tw bén trong dbi twong file stdin:

Phwong thirc ignore nay nhan vao 2 dbi sé 1a sb ki tw n6 sé bd qua, va ki tw khién I&nh nay dirng lai
khi gap phai trong dbi twong file stdin, & day minh st dung ki tw '\n' 1a ki tw dwoc tao ra khi nhan
phim Enter.

cin.ignore( INT64_MAX, '\n');

Sau khi str dung mét trong hai cach trén, Ian yéu cau nhap dir liéu ttr ban phim tiép theo
(théng qua déi twong cin) sé phai thwe hién nhap lai tir dau.

M6t cach nhap div liéu khac cho kiéu ki tw (char)

Ciing st dung déi twong cin thudc thw vién iostream, nhung khong dung toan t&r >> ma s dung
phuwong thire get cua doi twong cin. Co hai cach st dung phwong thire get cua doi twong cin de
nhap di liéu cho bién kieu char, cac ban co6 thé nhé 1 trong 2 cach ma ban cam thay dé hiéu nhat:

char ch;
ch = cin.get(); //get method return the character which you just entered
cin.get(ch); //put a char variable into the brackets

Cé 2 cach trén déu cho ra két qua twong dwong nhau.

Escape sequences

Trong C/C++ c6 mot sb ki tw co y nghia dac biét, né dwoc goi la escape sequences. Mot escape
sequences bat ddu bang mét dau '\' va theo sau la mét ki tw hoac con sb.

Name Symbol Meaning
Alert Ya Makes an alert, such as a beep
Backspace \b Moves the cursor back one space
Formfeed \E Mowves the cursor to next logical page
MNewline o Mowves cursor to next line
Carriage return A% Moves cursor to beginning of line
Horizontal tab Wt Prints a horizontal tab
Vertical tab T Prints a vertical tab
Single quote e Prints a single quote
Double quote e Prints a double quote
Backslash LR Prints a backslash
Question mark W2 Prints a question mark
Octal number Y (number) Translates into char represented by octal
Translates into char represented by hex

Hex number ¥ (numbexr) number

Vi du:

cout << "First line\nSecond line" << endl;
Dong lénh trén sé cho ra output la:

First line
Second line

Hay dong I1énh dwéi day:

cout << "First part\tSecond part" << endl;
Sé cho chung ta két qua:

First part Second part




Ban chi co thé in ra ki tw nhay kép bang cach thém dau backslash '\' trudc ki tw nhay kép trong day
ki tww ban muodn in ra.

cout << "This is \"quote\" text" << endl;

C6 mdt sb ban thdc méc rang, ki tw xuéng dong \n' va déi twong endl trong thw
vién iostream khac nhau nhuw thé nao?
Khi st dung std::endl (st dung toan t&r pham vi dé truy cap vao dbi twong endl bén trong

namespace std), output sé dugc day vao ving bd nhé dém, déi twgng cout co thé khong chuyén
text trwc tiep dén thiét bi dau ra ngay lap tuc.

Ca ki tw "\n' va d6i twong endl déu chuyén con tré dén vi tri dau dong tiép theo, thém vao do, doi
twong endl dam bao th ty trén thiét bi dau ra dung véi lic nhap dir liéu tr dau vao.

cout << endl;
twong dwong voi

cout << "\n' << std::fflush;

S dung dbi twong std::endl sé lam sach luén stream, trong khi d6, st dung ki tw "\n' chi don gian la
dwa ki tw xudng dong Ién man hinh.

Cau tra I&i ngan gon cho viéc khi nao st dung std::endl va '\n' la:

« S dung std::endl khi ban can dam bao cho ra két qua ngay 1ap tirc, cu thé khi lam viéc trén cac thiét
bi dau ra cham.
e S dung "\n' cho cac trwdng hop con lai.

Sw khac nhau khi dat ki tw bén trong cap dau nhay don va cap dau nhay kép l1a
gi?

Nhw d& hoc trong bai nay, mét bién ki tw (char) chi dwoc dung dé dac ta 1 ki tw trong bang
méa ASCII, va chung ta luén dat 1 ki tw don bén trong 1 cap dau nhay don.

char ch('65");

ch = 'a’';

Nhirng ki tw dwoc dat bén trong cép dau nhay kép dwoc goi la chudi ki tw (string). Mét string la mot
tap hop cac ki tw néi tiép nhau. Vi du:

cout << "Hello everyone!" << endl; //Hello everyone is a string

T4t nhién lam viéc véi chubi ki tw (string) sé phire tap hon, nén cac ban sé& dwoc hoc né trong cac
bai hoc sau.

Do stupid thing with char type

Trudc khi két thic bai hoc nay, minh s& hwéng dan cac ban lam moét cai gi d6 véi kiéu ki tw (char)
ma cac ban da duoc hoc.

Minh muén thwe hién nhap ho va tén cda minh (Viét khéng dau do bang ma ASCII bj giéi han)
twr ban phim. X6a man hinh console di va in ra lai ho tén ma minh vira nhap te ban phim,
nhwng in ra lan lwot tirng ki tw, moi lan in ki tw sé tam dwng trong mét khoang thoi gian ngan.
Pé thwc hién dwoc yéu cau nay, minh sé& cung cap cho cac ban mét sé chirc nang can thiét:

e system("cls");
Ham nay goi dén 1&nh c1s, thue hién x6a di liéu d3 in ra trén console.

e Sleep(DWORD miliseconds);

Ham nay sé tam dwng moi céng viéc thwc hién trén console trpng mét khoang thoii )
gian miliseconds ma ban truyén vao. D& sir dung ham nay can thém thw vién windows.h tai phan
khai bao thw vién.

Cac ban chwa dwoc hoc cach dé Iwu trir bién 1a mot chudi cac ki t lién tiép nhau, nén viéc lwu triv
day ki tw tén c’ﬂa ban bén trong bién la rat khé khan. Chang ta chi mai biét dén cach Iwu trir 1 ki tw
bén trong 1 bién kiéu char.




Nhung thCIj nh& lai nhirng diéu minh da néi,~ khi thyc hién nhap ki tw tL:J’ ban phim ma ban nhép thira
ki tw thi dieu gi xay ra? Nhirng ki ty thira van con lwu trlr bén trong doi twong file stdin, vi thé, ching
ta chi can lay nhirng ki ty do ra 1 lan nira thong qua doi twong cin.

Ban dau, ching ta yéu ciu ngudi dung nhap tén day da ctia minh vao:

char ch;
cout << "Enter your full name: ";
cin >> ch;

Ki tw dau tién ma ban nhap sé lwu vao bién ch, nhirng ki tw con lai van lwu trong déi twong file stdin.

Tiép theo, ching ta thwc hién x6a man hinh console:

system("cls"); ‘

Cong viéc con lai, chung ta lay 1an luot tirng ki tw van dwoc lwu trong dbi twong file stdin cho dén khi
gap ki tw xubng dong "\n" hoac ki tw két thic file EOF. Cac ban nh¢ phai in ki tw da lwu trong
bién ch ra trwéce réi maéi doc tiép vao nhé.

do

{
Sleep(50); //Pause the program for 50 miliseconds

cout << ch;
ch = cin.get();
} while (ch != "\n' && ch != EOF);

Vong 1ap trén sé dirng khi bién ch nhan dwoc ki tw xudng dong "\n' (Itic ban nhan Enter dé két thic
nhap) hoac ki ty ket thac file EOF.

Két hop nhitng phan trén thanh mét chwong trinh hoan chinh:

#tinclude <iostream>
#include <Windows.h>
using namespace std;

int main()

{
char ch;
cout << "Enter your full name: ";
cin >> ch;
system("cls");
do
{
cout << ch;
ch = cin.get();
Sleep(59);
} while (ch != '\n' && ch != EOF);
cout << endl;
system("pause");
return 0O;
i

Céc ban thr chay chwong trinh, nhap full-name clia cac ban vao xem diéu gi xay ra nhé!

4.2 Ep kiéu dir lieu

Cac ban da lam viéc vai mot s6 kiéu di liéu co ban trong ngdn nglr C++ nhw kiéu s6 nguyén
(int, int32_t, ...), kiéu sb6 nguyén khong diu (uint32_t, uint64 t, ...), kiu sé thwc (float, double, ...),
hay kiéu ki tw (char).

Nhirng kiéu di¥ liéu nay khi khai bao bién sé tao ra nhrng vung nhé trong may tinh dé lwu tri» nhirng
gia tri c6 y nghta. Nhirng kieu di liéu khac nhau cd the lwu trlr gia tri giong nhau, vi du gia tri 3 trong
sO nguyén ciling twong duwong v&i gia tri 3.0 trong tap hop so thuc.

Trong mét s6 truong hop tinh toan cu thé hodc can biéu dién gia tri dwoi nhirng dinh dang khac
nhau, chiing ta can thic hién ép kiéu (casting) dé chuyén ddi qua lai nhirng kiéu di liéu co kha
nang lwu trlr gia tri gibng nhau.

Trong ngdn nglr C++, ép kiéu (casting) dwoc chia lam 2 loai:



Ep kiéu ngam dinh (implicit type conversion)

Ep kiéu ngam dinh (implicit type conversion) dwoc thuc hién bat ct khi nao mot kiéu dir liéu co
ban dwgc sir dung, nhung gia tri dwgc cung cap thudc kiéu di liéu co ban khac, va ngwoi ding
khéng néi cho compiler biét cach dé thuc hién viéc chuyén dbi nay.

Chung ta cung xem qua vi du nay:

float f_value = 3; //initialize float point value with integer 3

Trong tredng hop nay, compiler khong chi thire hién copy gia tri 3 gan vao ving nhé ma

bién f_value dang nam gitr, ma con thwc hién chuyén gia tri s nguyén 3 sang sé thuc 3.0f, sau do,
gia tri 3.0f m&i dwoc gan cho bién f_value.

Viéc khai tao gia tri cho bién bang gia tri ciia mot bién co kiéu di liéu khac ciing di kém vai viéc thuc
hién ép kieu ngam dinh.

float f value = 10.0f;
double d_value(f _value);

Méc du f_value va d_value déu dung dé Iwu tr gia tri s6 thyc, nhung khi gap 2 kiéu di liéu khac
nhau, compiler van thwc hién ép kiéu cho I1énh khéi tao nay.

Trong mét sb trwdng hop cu thé, compiler sé dwa ra cadnh bao vé viéc ép kiéu ngdm dinh c6 thé gay
mat hoac sai di¥ liéu.

double d_value = DBL_MAX; // DBL_MAX is maximum value of double type
float f_value(d_value);
cout << f_value << endl;

Nhw cac ban da biét, kiéu double co kich thuwdc 8 bytes trong khi kiéu float chi co kich thudc 4
bytes. Vi the, gia tri ma bién kiéu double c6 thé vuwot ngoai kha nang Iwu trir ctia bién kiéu float.

Diéu nay dan dén viéc in gia tri bién f_value 1&n man hinh Ia khéng chinh xac. V&i viéc gan gia tri
thudc kieu di¥ liéu cé kich thwédc In hon cho mét bién cé kich thwdc nhé hon hoan toan cé kha nang
xay ra mat di¥ liéu néu khong kiém soat dwoc gia tri ctia né.

Ep kiéu rd rang (explicit type conversion)

Ep kiéu rd rang (explicit type conversion) |a viéc chuyén dbi kiéu di li&éu mot cach ré rang béi yéu
cau cua lap trinh vién.

C6 5 cach khac nhau trong viéc ép kiéu rd rang:

e C-Style casts.

e Static casts.

e Const casts.

e Dynamic casts.

e Reinterpret casts.

Chung ta cung xét vi du sau:

int i_valuel = 10;

int i_value2 = 4;

float f value = i valuel / i_value2;

Bién f_value sé dwoc gan gia tri 14 2.0 vi phép chia hai s6 nguyén sé tra vé két qua |a mot gia tri sd
nguyén. Lam thé ndo ching ta cé thé noi véi compiler rang ching ta mubn co két qua tra vé 1a sb
thyc?

C-style casts

Trong chuén ngdn nglr C, casting dwoc thiwe hién thdng qua toan t& () v&i tén cha kiéu di liéu ban
mudn chuyén dbi vé dwoc dat bén trong.

int i_valuel = 10;
int i_value2 = 4;
float f value = (float)i_valuel / i_value2;

Trong doan chuwong trinh trén, minh sff‘dung float cast dé noi véi compiler duai_valuel vé
kiéu float. Sau khii_valuel duoc ép vé kiéu float, i_value2 ciing dwoc ép vé kiéu float dé thc hién
phép chia 2 so thyec.

Ngén ngtr C++ cho phép thuc hién C-style cast gidng v&i cach goi ham:



f value = float(i_valuel) / i_value2;

Viéc thye hién C-style cast khong dwgc compiler kiém tra tai thoi diém bién dich chwong trinh,
nén compiler sé khéng dwa ra nhirng canh bao, diéu nay khién cac lap trinh vién cé thé 1am nhing
viéc khéng c6 y nghia.

Cac ban nén tranh st dung C-style cast.

Static casts

Ngon ngir C++ gidi thiéu cho chung ta 1 toan tir ép kiéu goi Ia static_cast. Cac ban co thé da gap
toan tlr nay (trong bai kiéu ki tw khi minh can lay ma ASCII cta 1 ki tw).

char ch = 'A’;

cout << static_cast<intl6_t>(ch) << endl; //print 65, not ‘A’

Uu diém cua toan tir static_cast la nd yéu cau compiler kiém tra kiéu dir liéu tai thoi diém bién dich
chwong trinh, han ché dwoc nhirng 16i ngoai y muén.

int i_valuel = 10;
int i_value2 = 4;
float f value = static_cast<float>(i_valuel) / i_value2;

Téng két

Viéc ép kiéu nén duoc han ché siv dung, vi bat ctv khi nao thwc hién hanh vi ép kiéu cling tiém an
kha nang x)éy ra van de voi chwong trinh. Trong mét so trwdng hop cu thé chung ta bat bude phai st
dung ép kiéu, nén st dung static_cast thay vi ép kiéu theo C-Style.

Trong phan hwéng dan 18p trinh C++ co ban, minh chi hwéng dan cac ban s dung toan

tlr static_cast dé thwc hién chuyén doi cac kieu div liéu co ban. Nhirng cach ép kiéu ro rang khac
(reinterpret_cast va dynamic_cast) minh sé gi&i thi€u dén cac ban trong nhirng phan co6 lién quan vé
sau.

4.3 auto va decltype

Trong bai hoc hém nay, chang ta lam quen vé&i mét sé khai niém méi dwoc cung cap bdi
chuan C++11 khi lam viéc vé kiéu dir liéu.

Nhwng trwdc hét, minh muén‘giéii thiéu v&i cac ban 1 thw vién trong Visual studio 2015, n6 sé ho tro
cho chung ta xem thong tin vé kieu di¥ liéu cia moét doi twong ta dang xem xét.

Thuw vién typeinfo

Thuw vién nay dinh nghta 1 class (cac ban sé dwoc hoc vé class trong phan 1ap trinh hwang doi
twong v&i C++) cé tén la type_info, class nay gilr thong tin vé kiéu di¥ liéu ctia doi twong dang dwoc
xem xeét.

SQ’ dung thw vién typeinfo chung ta c6 thé thwc hién phép so sanh == hodc = gitra hai déi twong dé
kiem tra chung c6 cung hay khac kieu dir liéu.

Chuing ta con c6 thé lay ra thong tin vé kiéu di liéu ctia doi twong thong qua toan t& typeid. Hoac str
dung phuwong thirc name dinh nghia bén trong class type_info dé lay ra tén cla kiéu di¥ liéu ctua doi
twong.

namespace std {
class type_info;
class bad_cast;
class bad_typeid;

}

Vi class type_info dwoc dinh nghia trong namespace std nén chung ta cling nén khai bao using
namespace std trwdc khi st dung.

M6t vi du vé viéc st dung thw vién typeinfo:




e S dung toan t&r == va != trong class type_info:

e int n;

e // compare the type of n with type int32_t
e if (typeid(int32_t) == typeid(n))
cout << "n is an object of type int32_t" << endl;

// compare the type of n with type float

if (typeid(float) != typeid(n))

‘ cout << "n is not an object of type float" << endl;

Céc ban thir chay lai doan code mau trén dé tw minh xem két qua.

o LAy ra tén kiéu dir liéu ctia mét dbi twong cu thé:

e int64_t i_value;
e float f_value;

e cout << "Type of i _value is " << typeid(i_value).name() << endl;

|cout << "Type of f _value is << typeid(f_value).name() << endl;
Toan t& typeid nhan vao moét déi twong (co thé la 1 bién), vi du typeid(i_value), toan ti typeid khi
st dung sé trd vé mot déi twong kiéu type_info. Ching ta st dung d4u chAm dé goi ra phwong
thirc name dwoc dinh nghia bén trong kiéu type_info, phwong thirc name tré vé 1 chubi ki tw 1a tén
kiéu dir liéu cta dbi twong chung ta dwa vao.
typeid(i_value).name(); //C6 thé sir dung déi tugng cout dé in tén cla i_value 1&n man hinh
Trong bai nay, minh chi méi st dung thw vién typeinfo cho céc kiéu di liéu co ban, mét sé thir khac
minh sé dé cap dén trong phén I4ap trinh huéng dbi tuong véi C++.

Tw khoa auto (auto keyword)

Céc ban cung nhin lai cach théng thwdng ma chuing ta khai bao bién.

<data_type> <name_of_variable> [= <original value>];

Dwa trén cti phap khai bao bién nay, Iap trinh vién phai xac dinh trudc duoc kiéu dir liéu can st
dung dé lwu trir gia tri.

V@i chuan C++11 ra doi, compiler co thé thay ban quyét dinh kiéu di liéu cho gia tri ma ban mudn
st dung bang cach st dung tir khéa auto.

Cach str dung tr khéa auto:

auto <variable_name> = <expression>; ‘

Gia tri khé’j tao 1a thanh Qhén bat budc phai c6 khi st dung t» khdéa auto, compiler sé dwa trén gia tri
kh&i tao dé quyét dinh kieu di¥ liéu nao phu hop véi bien (co the 1a 1 con so, 1 ki tw, 1 chuoi ki tw,
hoac 1 biéu thirc toan hoc...).

auto x = 0;

auto max_of_int64 = INT64_MAX;

auto PI = 3.14;

auto character = 'V';

auto my_name = "Le Tran Dat"; )

Chung ta cung thr dung thw vién typeinfo ma minh da gidi thiéu ¢ trén dé xem tir khoa auto da
chon kiéu di¥ liéu gi cho trng bién.

cout << "Type of x: " << typeid(x).name() << endl;

cout << "Type of max_of_int64: " << typeid(max_of_int64).name() << endl;
cout << "Type of PI: " << typeid(PI).name() << endl;

cout << "Type of character: " << typeid(character).name() << endl;

cout << "Type of my _name: " << typeid(my_name).name() << endl;

Bén dwdi la két qua chay chwong trinh ciia minh.



Type of x: int

Type of max_of_intb4: __intbhd
Tupe of PI:- double

Type of character: char

Tuyupe of my_name: char const =
Type of expression: douhble
Prezz any key to continue . . .

Compiler da chon dung kiéu di¥ liéu cho tirng bién, nhung chwa phai la téi wu nhat. Vi du véi gia

tri Pl = 3.14, chung ta hoan toan cé thé lwu trir véi kiéu div liéu float (4 bytes) thay vi kiéu double (8
bytes). Nhwng vi compiler muén d&m bao an toan cho dir liéu, nén né da chon kiéu c6 kich thuwéc
|&n hon dé dé phong gia tri bién PI cé thé bi thay ddi.

Trong bai hoc nay, minh chi méi huéng dan céc ban st dung tir khéa auto dé lam viéc véi cac kiéu
di¥ liéu co ban. Tir khda auto con cé thé dung dé tw nhan dang cac kiéu di¥ liéu ma ching ta tw dinh

nghia, kiéu con tré, céc iterator trong bé thw vién STL,... Vi thé, minh sé con nhéc lai ttr
khoéa auto trong nhing bai hoc sau.

Tw khoa decltype (decltype keyword)

Clng twong tw voi tlr khoa auto, tir khda decltype giup chwong trinh tw dong xac dinh kiéu dv lieu
cho bieén. Nhwng cach st dung tlr khéa decltype cé mét chut khac biét so véi cach stir dung tw
khoa auto.

Dé phan biét:

e Tl khéa auto xac dinh kiéu dir liéu dwa trén phan khéi tao cda bién.
e Tl khoa decltype xac dinh kiéu di¥ liéu tir 1 bién ho&c 1 biéu thirc khac.

Vi thé, khi st dung tir khda decltype, chiing ta phai si dung kém voi 1 doi twong cu thé (1 bién, 1
biéu thirc hoac 1 doi twong cua class nao do...).

Cach sir dung tir khdéa decltype:

decltype(<object or expression>) <variable_name> [= <initial_value>];

Gia tri khai tao (phép dat trong ngoac vuong) la khdng bat budc vi tir khda decltype da xac dinh
dworc kieu dir liéu bang cach lay kieu dir liéu ctia doi twong (object) hoac biéu thirc (expression).

int32_t i_value;
decltype(i_value) what_is this;

cout << typeid(what_is this).name() << endl;

Trong doan chuwong trinh trén, minp khai bég 1 bién c6 tén Ié'i_value v&i kiéu div lieu int32_t. Sau
do, minh dung tlr khéa decltype dé lay ra kieu di ligu cua bién i_value va dung né cho bién ma
minh muon st dung.

Thr so sanh kiéu di¥ liéu cta 2 bién:

int32_t i_value;
decltype(i_value) what_is_this;

if (typeid(i_value) == typeid(what_is_this))

cout << "i_value and what_is_this have the same data type" << endl;
else

cout << "Are you kidding me?" << endl;

B&i vi tir khoa decltype lay kiéu di liéu ctia doi twong trvd'c do dé khai bao cho doi twong sau, nén
hai doi twong nay luén cé cung kiéu di liéu.




Két hop tir khda auto va tir khoa decltype (C++14 standard)

Khi cac ban st dung Visual studio 2015 thi sé& dworc tich hop luén chuin C++14. Va cac ban c6 thé
thwe hién khai bao nhw sau:

decltype(auto) <variable name> = <initial value>;

T khoa decltype sé lay ra kiéu di liéu ma tir khoa auto da xac dinh dwgc qua gia tri khai tao. Vi
thé, gia tri kh&i tao la thanh phan bat budc.

decltype(auto) my name = "Le Tran Dat";
cout << "Type of my_name: " << typeid(my_name).name() << endl; //char const [12]

Qua doan code mau trén, compiler da xac dinh duoc kiéu di liéu dung cho bién my_name la chudi
ki ter gém 12 ki tw.

Lwu y: céch dung nay chi dwoc hé tror trong chuan C++14.

Téng két

St dung tw khoa auto va decltype gitip chwong trinh cta chung ta dé hiéu hon, nhung ciing cé6 mot
sO han ché khi dé compiler tw déng quyét dinh kiéu d¥ liéu. Vi du:

int i_value = 10;
float f value = 2.5f;

auto a_value = i _value * f_value;
cout << typeid(a_value).name() << ": " << a_value << endl;

Compiler xac dinh kiéu dr liéu float cho bién a_value, nhung gia tri in ra la 25 chr khéng phai 25.0
nhw bién float thong thwdng.

Vi thé, cac ban can can nhac trwde khi st dung nhivng tor khda nay.

4.4 Pia chi cla bién

Trong bai hoc nay, minh sé& dé cap dén van dé ciing kha quan trong lién quan dén viéc truy xuat bién
(variable).

Diéu gi xay ra sau khi khai béo bién?

Déi véi cac kiéu di liéu co ban ma cac ban da hoc trong loat bai trwéc day, va khi cac ban khai bao
bién cuc bo (local variable), sau khi cac ban khai bao bién, hé diéu hanh sé tim dén 1 ving nho
tréng trén cac thiét bi lwu trir tam thoi (RAM hoac cac vung nhé khac), néu tim dwoc ving nhé cd
khoang tréng da cho kich thuwéc ctia bién, bién dé s& ndm gitr ving nhé vira tim dwoc.

—
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‘ int32 t wvar; ‘
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Gia st chwong trinh ctia ching ta c6 khai bao bién int32_t var, va tam th&i minh cho rang RAM 13
thiét bi lwu trlr duy nhat ma may tinh ctia ban dang c6, chwong trinh sé& tim dén vi tri cé 4 bytes b6
nhé tréng va giao cho bién var quan ly.

V&i viéc khai bao bién cuc b, hodc str dung cac kiéu di¥ liéu co bdn ma cac ban da hoc, chuong
trinh sé c4p phét vung nhé cho céac bién nay trén mét ving nhé duoc goi la call stack (ching ta sé
c6 1 bai hoc néi vé van dé nay).

Vay thi sau khi 1 viing nhé da duoc giao cho bién quan ly, 1am sao compiler biét dwoc chinh xac vi
tri cta bién dé trén vung nhé dé thuwe hién cac Iénh truy xuat hoac thay doi gia tri trén bien dé?

Compiler sé& biét dwoc vi tri ctia bién vi mdi bién c6 1 dia chi viing nhé trén thiét bi lwu trir ma bién do
dang nam gitr.

Dia chi cla bién

RAM hay cac thiét bi cung cap bo nh¢ tam thoi khac déu duoc tao nén bdi cac 6 nhé lién tiép nhau,
moi 6 nh(')j deu co 1 soO thir ty dai dién cho vij tri cia 6 nh& doé trong thiét bi Iwu trir. Chang ta cé thé
goi con so do dia chi ctia 6 nhé.

Nhikng dia chi clia 6 nh¢ chi la nhitng con s6 4o duwoc tao ra do hé diéu hanh, con vé ban chat bén
trong viéc quan ly bdé nh& cia may tinh thi may tinh cia chidng ta cé nhirng thiét bi riéng dé lam dieu
do.

Cac ban ct twédng twong 1 6 nhé trong thjét bi lwu trir Ia mcf)t‘ céi nha trén con dwdng, dé xac dinh
dwoc vi tri cha 1 cai nha, chung ta can biét dia chi cia nha can tim.

RAM (random access memory)

123 124 125 126 127 128 129 130

Dia chi 6 nhé dau tién dwoc danh sé 0, va dia chi cudi cung twong dwong véi sé 6 nhé co trén thiét
bi dé.

, RAM (random access memory)

1.png?raw=true929x485
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Gia str bién var dugc khai bao bang kiéu di liéu int32_t, va hé diéu hanh tim dwoc ving nho trong
da 4 bytes dé cung cap cho bién var tai vi tri 125 dén 128, bién var sau khi dwoc cap phat vung nh&
sé co dia chi 125 (la dia chi ciia 6 nhé dau tién ma bién nam gitr).

O hinh trén chi Ia minh hoa cho viéc cap phét ving nho cho bién cé kich thuoc 4 bytes. Trén thuc té,
dia chi cua 6 nh& dugc cap phat cho bién trong chuong trinh cua ching ta sé co gia trj rat I6n do cac
chwong trinh dang chay trong hé diéu hanh cua chung ta da chiém giir truréc doé.

2l EAC++ Tutorial\Projects\Tutorial\Debug\Tutorial.exe - O

14324216 143242208
Prez=z any key to continue . . .

O trén day la két qua cia mét chwong trinh ma minh viét. Minh da tao ra hai bién kiéu s6
nguyén int32_t cé vung nh& nam canh nhau, va minh thwc hién in ra dia chi cua 2 bién doé.

Nhw cac ban thay, bién dau tién cé dia chi 14324216 thi bién tiép theo s& co dia chi cach bién dau
tién 4 bytes (la 14324220). O cac bai hoc sau, ban sé biét cach cap phat nhirng vung nha lién tiep
nhau cho bién.

Lam thé nao dé Iay dwoc dia chi cda bién trong ngdn ngr C++?

Vi du ta khai bao bién c6 tén var v&i kiéu di liéu bat ki ma ban da dwoc hoc. Bé lay ra dia chi cua
bién var nay, chung ta dat toan tl & trwéc tén cua biéen.

int32_t var;
cout << "Address of var: " << &var << endl;

Toan t&r & dwoc goi la toan tor tham chiéu (address-of operator). Doan chuwong trinh trén sé tim dén
chinh xac dia chi ma bién var dang nam gilr va in dia chi d6 ra man hinh. Cac ban cung xem két qua
bén dwoi:

] EMAC++ Tutorial\Projectsh, Tutorial\Debug\Tutorial.exe = I

Addresz of var: BEYBEF7EC
Press any key to continue . . .

Thir chay lai chwong trinh mét 1an niva:




il EAC++ Tutorial\Projects\Tutorial\Debug\Tutorial.exe - o

Address of var: HHI2F7CE
Prezs=z any key to continue . . .

Chuing ta thay qua 2 lan chay chuong trinh thi dia chi cla bién nay c6 2 vi tri khdc nhau. Bong nghta
v&i viéc chon vi tri vang nhé dé cap phat cho bién hoan toan dwoc thwe thi tw déng béi hé dieu hanh.

Bia chi cuia bién dworc dinh dang theo hé co’ s6 16 chir khong phai hé thap phan nhw chung ta
thwong thay.

Tham chiéu (Reference)

M6t tham chiéu (reference) trong ngdn ng» C++ ciing la mot kiéu di liéu co ban, né hoat ddng nhw
mot tén gia cua bién né tham chieu dén.

1) Céch khai b&o 1 tham chiéu (reference)

Dat toan t& & gitra kiéu di¥ liéu va tén bién trong khi khai bao bién sé tao thanh mét tham chiéu.
int32ﬁﬁ &’var_reference; //use to~refer to another int32 t vafiable ) .

Khi viet dén day, compiler sé bao I6i tai dong khai bao tham chiéu, vi 1 tham chiéu can co6 gia tri khoi
tao la tén bién ma no sé tham chiéu dén.

Mét bién tham chiéu chi cé thé tham chiéu dén mét bién khéc c6 cung kiéu dir liéu.

2) Thuc hién tham chiéu dén bién khéac:

int32_t var = 10;
int32_t & var_reference = var;

3) Therin ra gia tri cua 2 bién var V& var_reference:

cout << "Value of var: " << var << endl;
cout << "Value of var_reference: " << var_reference << endl;

Két qua cho thay gia tri clia bién var_reference hoan toan giéng v&i bién var ban dau.
] EAC++ Tutorial\Projects\Tutorial\Debug'\Tutorial.exe =

var: 189
var_reference: 1@
Pres=z any key to continue . . .




Diéu gi da xay ra? Chuang ta cung lam thém 1 buwédc niva trwde khi di vao két luan.

4) In ra dja chi cda 2 bién var VA var_reference:

cout << "Address of var:
cout << "Address of var_reference:

<< &var << endl;
" << &var_reference << endl;

Va day la két qua chwong trinh:

Value of var: 18
Ualue of var_reference:

Addrezss of vapr: BA?DFDBC
Address of var_reference: AA?DFDBEC
Preszz any key to continue . . .

Két qua cho thay gia tri cla tham chiéu var_reference va dia chi clia var_reference hoan toan giéng
v&i bién var ban dau. Vay né cé phai la mot ban sao clia bién var? Hoan toan khéng phai nhé cac
ban.

Vé mat ngir nghia ctia dong lénh

int32_t & var_reference = var;
Toan t&r & khéng mang y nghia "dia chi caa", ma né cé nghia "tham chieu den".

Khi thwe hién tham chiéu tir bién var_reference dén bién var, bién var_reference sé& kiém soat vung
nh& co dia chi la dia chi cta bién var.

int32 t wvar;

100 101 102 103 104 105 106 107 108 109

Ldc nay, bién var va bién var_reference van Ia 2 tén bién khac nhau, nhwng chiing ¢é cling dia chi.

Dieu nay c6 nghta khi chung ta thuc hién thay doi gia tri cho bién var_reference, gia tri cua
bién var cling thay doi va nguoc lai.

int32_t var = 10;

int32_t & var_reference = var;

cout << "Value of var:
cout << "Value of var_reference:

<< var << endl;
" << var_reference << endl;

var++;
var_reference++;

cout << endl << "========================================" << endl << endl;

cout << "New value of var:
cout << "New value of var_reference:

<< var << endl;
" << var_reference << endl;
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M6t sb Iwu v khi s& dung tham chiéu

1) Céac ban khdng thé khéi tao tham chiéu khong phai hdng sé bang mét bién hang sé.

DPoan code sau sé bao 16i:

const int32_t var = 10;

int32_t & ref = var;

Vi bién tham chiéu ref c6 thé thay ddi gia tri bén trong viing nh&, nhwng ltic nay, var la hang sb nén
gia tri vung nhé khéng dwoc phép thay déi. Diéu nay dan dén xung dét nén compiler ngén chan
chung ta bién dich chwong trinh.

2) Nhung ching ta cé thé tham chiéu mét bién tham chiéu hdng sé dén mét hang sé.

const int32_t var = 10;
const int32 t & ref = var;

3) Hodc ching ta c6 thé tham chiéu mét bién tham chiéu hang sé dén mat bién binh
thuong.

int32_t var = 10;
const int32_t & ref = var;

4) Chung ta khdng c6 thé thuc hién nhiéu Ian tham chiéu dén nhiéu bién khéac nhau.

using namespace std;

int main() {

int32_t i valuel = 10;
int32_t i value2 = 20;
cout << "Address of i_valuel: " << &i_valuel << endl;

int32_t & ref = i_valuel;
cout << "Address of ref: " << &ref << endl;
cout << "Value of ref:" << ref << endl;

ref = i_value2;

cout << "Address of ref: " << &ref << endl;

cout << "Value of ref:" << ref << endl;

cout << "Value of i_valuel:" << i_valuel << endl;

}

Day la két qua ctia chuwong trinh nay:

Nhw cac ban thay, dia chi cta ref khong bi thay dbi, nghta la phép gan th hai chi la phép gan gia tri
thong thwong, chr khdng phai tham chiéu.

Lwu y: Bién tham chiéu chi c6 thé tham chiéu mét lan duy nhat ngay khi khai bdo va khéi tao.
Chudng ta khéng thé tham chiéu dén bién c6 dja chi khac sau khi da khoi tao.

Téng két

Viéc hiéu dwoc dia chi clia bién kha la quan trong. Sau nay khi hoc dén phan con tré trong C++, minh
sé con nhac lai khai niém nay.




PHAN 5: KIEU DU LIEU MANG

5.0 Mang mét chiéu

Tiép tuc v6i bai hoc ngay hém nay, chung ta sé cling tim hiéu vé mét cach t6 chirc di liéu co' ban
trong thiét bj lwu trlr tam th&i cia may tinh giup khac phuc mét s6 nhuwge diem cda viéc st dung cac
bién thong thudng.

Pat van dé

Gidng vién can tim ra diém sb cao nhat cta bai kiém tra mén lap trinh co s&. Gia st I&p hoc c6 30
sinh vién c6 so thir tw 1 dén 30.

Cong viéc cla nhirng lap trinh vién ching ta la giup giang vién nay chira sb tht tw clia sinh vién co6
diem kiém tra cao nhat, va diém cao nhat do la bao nhiéu bang cach viét chwong trinh ngdn ngr C++
trén may tinh deé tiét kiém th&i gian suy nght.

Tim hwéng giai quyét
Vé&i yéu cau nhw trén, ching ta can 30 bién dé lwu lai diém cta 30 sinh vién.

int32_t score_of_studentil;
int32_t score_of_student2;
Ioooa

int32_t score_of_student30;

Vay la chiing ta can tai 30 dong Iénh khai bao 30 bién, chwa ké méat thoi gian viét thém 30 dong Iénh
nhap di liéu vao la diém cua trng sinh vién, sau dé ching ta con phai tim diém cao nhat.

M6t van dé khac nay sinh: Sau khi tim ra diém s6 cao nhat tir 30 bién trén, lam thé nao chiing ta biét
diém so dé la cua sinh vién co so tht tw nao trong khi 30 bién nay dwoc cap phat hoan toan tach biét
nhau (khéng theo 1 thi tw nhat dinh)?

Rat may man cho chung ta khi ngén ngtr C/C++ dwa ra cho ching ta mot khai niém vé t6 chirc div
liéu lién tiep nhau trén thiét bi cung cap bé nhé. Chung ta cé thé goi la Mang mét chieu (Array).
Mang mét chiéu (Array)

Méng mét chiéu (array) la mét day cac phan t& cé cung kiéu di liéu dwoc dat lién tiép nhau trong

mét viing nh&, chiing ta c6 thé ngay 18p tirc truy xuat dén mét phan tir cla day dé thong qua chi sé
cua moi phan te.

a=4{al, a2, a3 }

al | a2 a3

100 104 108 112 116 120 124 128 132

Nhuw hinh trén, gid s& minh khai bdo mang mét chiéu c6 3 phan ti kiéu int32_t, méi phan tlr sé& co
kich thwoc 4 bytes.

Minh 13y vi dy hé diéu hanh tim thay viing nhé trong da cho chira 3 phan tir clia mang tai dia chi 108,
thi phan tlr dau tién a1 sé co dia chi la dia chi 6 nhé dau tién ma hé dieu hanh cap phat (la 108). Khi
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do, phan t& thir 2 sé co dia chi la dia chi clia phan tir thir nhat cong thém 4 (4 1a kich thwdc kiu div
lieu int32_t), twong tw cho phan t&r thr 3.

V&i kiéu td chire dir liéu nay, ching ta chi cAn quan tam dén 2 diéu:

« Dia chi 6 nhé dau tién trong mang.
e Sb phan tlr cia mang.

T d6, ching ta c6 thé truy xuét dén toan bd phan t& trong mang.

Khai b4o mang mét chiéu
Chung ta c6 nhiéu cach dé khai bao mang mét chiéu khac nhau:
« Khai bao nhwng khdng khéi tao cac phan ti:

<data_type> <name_of_array>[<number_of elements>];
V&i cach khai bao nay, chung ta can ghi rd cho compiler biét so lwgng phan t&r ma ban can str dung
dat trong cap dau ngoac vuéng. Vi du:

int32_t age_of_students[30];
Minh vtra tao ra mot mang dir liéu kieu int32_t dé Iwu trir sO tudi ctia 30 sinh vién trong 1 1&p hoc.

Vi minh chua khdi tao gia tri cu thé cho 30 phan tir trong mang, nén khi truy xuét dén gia tri cGia tirng
phan tr, ching ta cé thé nhan dugc gia tri khéi tao mac dinh ctia kieu int32_t l1a 0 hoac gia tri rac (tuy
vao compiler).

« Khai bao va khéi tao gia tri cho méi phan to:

<data_type> <name_of_array>[] = { <valuel>, <value2>, ... <valueN> };
V&i cach khai bao nay, chung ta khéng can thiét xac dinh trwdc s6 phan tr cia mang. Compiler sé
xac dinh so phan t&r thdng qua so lwgng gia tri ma ban khdéi tao.

char my_string[] = { 'H', 'e', '1", '1', ‘o', "\@' };

Minh vtra khai bao mét mang phan tt v&i kiéu ki tw (Chung ta sé di sau hon vé chudi ki tw trong
nhirng bai hoc sau), compiler nhin vao sé lwgng ki tw minh khéi tao va cip phat 6 6 nhé lién tuc
nhau trén ving nhé con tréng.

% my stringl[] >

lHr ler llr llr lor |\0|

110 111 112 113 114 115 116

Vi kiéu ki t, méi phan tir chi chiém 1 byte, nén chiing ta c6 6 bytes lién tiép nhau dé chira duoc
chudi ki tw trén.

Truy xuat dén cac phan tl trong mang mét chiéu

Sau khi biét cach khai bao mang mét chiéu (array), diéu tiép theo chiing ta can quan tam la lam thé
nao dé truy xuat déen mot phan tlr trong mang.

Mbi phan t& trong mang sé di kém v&i mot chi sé cho biét vi tri clia phan tlr c6 khodng cach bao
nhiéu so v&i phan tir dau tién ctia mang. Phan t& dau tién cia mang mang chi sé 0, phan t&r cudi
cung ctia mang ¢6 N phan ti sé& c6 chisb (N - 1).
Cu phap truy xuét phan t&r trong mang mét chiéu:

<name_of_array>[index];
Trong do, index la mdt sO nguyén dai dién cho chi s ctia phan t&r trong mang mét chiéu.
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Vi du v&i mét mang moét chiéu kiéu int32_t cé 5 phan t& dwoc khai bao nhw sau:

int32_t values[] = { 2, 4, 6, 8, 10 };
Khi do, cac phan t&r trong mang lan lwot la:

values[@]; //2
values[1]; //4
values[2]; //6
values[3]; //8
values[4]; //16

Giai thich cho viéc tai sao chi sé ctia mang mét chiéu trong C/C++ bat dau tr 0:

MGi phan tr trong mang sé di kém véi mét chi s cho biét vi tri clia phan t&r c6 khoang cach bao
nhiéu so v&i phan t&r dau tién ciia mang. ] ]

Sau khi khai bao mang moét chiéu, dia chi cia mang trng voi dia chi cua phan tir dau tién trong mang.
Vi tri ctia cac phan tr sé dworc tinh dwa trén céng thirc:

index = (address_of_current_element - address_of_the_ first_element) / sizeof(data_type);
Lay lai vi du mang c6 3 phan t& kieu int32_t nhw trong muc Mang mét chieu (Array)

a=1{al, a2, a3 }

al | a2 a3

100 104 108 112 116 120 124 128 132

Cho rang dia chi cia mang a (ciing la dia chi ctia phan t&r al) la 108. Vay chi s cta phan tlr dau tién al la:

index_of_al (address_of_al - address_of_the first element) / sizeof(int32_t);
index_of_al = (108 - 108) / 4 = 0;
Nhw vay, phan tlr dau tién ciia mang cé chi so la 0.

Day chi la phan minh l1am ré cho céc ban tai sao chi sb clia mang mét chiéu trong C/C++ bét dau tw 0
va két thac tai (sé_phan_ttr - 1). Cac ban khéng can quan tdm dén viéc tinh toan chi s6 ciia moi phan
tlr ma compiler sé lam giup ban.

In ra gid tri cGa tat ca phan tt& trong mang
Dé quan ly mang moét chiéu, chung ta can biét:

o Dja chi phan ttr dau tién ctia mang. (C6 thé cé6 dwoc théng qua <array_name>[0])
e Sbé lwong phan tir ctia mang.

Minh sé thuc hién mét phwong phap téng quat dé 14y ra sé lwong phan t&r clia mang:

<number_of_elements> = sizeof(<name_of_array>) / sizeof(<type_of_array>);

Chung ta str dung toan ti sizeof, truyén vao tén ctia mang ching ta s& nhan duwoc gia tri 1a tdng kich
thwé'c bod nhé str dung cho mang, chia cho kich thwéc ctia moét phan t&r ciia mang ching ta sé cé
duwoc sb lwong phan ter. Vi du:

double d_values[] = { 2.08, 1.32, 6, 4.1, 12, 999.99 };
int32_t num_of_elements = sizeof(d _values) / sizeof(double);

//another way
num_of_elements = sizeof(d_values) / sizeof(d_values[@]);

cout << "Number of elements = " << num_of_elements << endl;

Két qua chuwong trinh sé cho ta thdy mang cé 6 phan ti:
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] EAC++ Tutonal\Projects\Tutorial\Debug\Tutorial.exe ==

Mumher of elements = b
Press any key to continue . . .

Nhw cach théng thwong, ching ta thwong dinh nghia trwde so lwgng phan ti t6i da ma mang mot
chiéu co6 the chra nhw sau:

float f_values[ARRAY_SIZE];

Ldc nay, ching ta chi can sir dung ARRAY_s1zE nhuw la sb lwong phan t&r ciia mang. Nhuwng cach nay
c6 thé 1a hao tdn bd nhé khi s6 lwong phan ti thwe sw can sir dung khéng dat dén con s6 ARRAY_SIZE.
Vi thé, minh thwéng tinh s6 phan tlr clia mang theo cach tbng quat ma minh trinh bay & trén.

Diéu gi xay ra néu ching ta truy xuat mang bang chi sé Ién hon sb lwong phan ti?
Cac ban th&r chay doan chuwong trinh sau:

int32_t arr[] ={ 1, 2, 3, 4, 5 }; //create an array with 5 elements
cout << arr[100] << endl;

O 1an chay dau tién ctia doan chwong trinh trén, may minh cho ra két qua:

] EAC++ Tutorial\Projects\Tutorial\Debug\Tutorial.exe - D

1263686008
Pres=z any key to continue . . .

Thir chay lai chwong trinh nhiéu 1an khac nhau, cac ban sé thay dwoc nhiéu gia tri khac nhau. Nhivng
gia tri nay & dau ra?

D6 chinh la nhirng gia tri thuéc vung nhé ma chwong trinh khac dang quan ly.



access to arr[100]

arr[5] others program

C6 thé sau khi cac chwong trinh khac st dung viing nhé d6 va tra lai cho hé diéu hanh quan ly, gia tri cta 6
nhé van con gite nguyén, nén khi truy cap mang va&i chi s6 vuot qua s lwong phan tlr t6i da, chung ta nhan
dwoc nhirng gia tri khdng cé y nghia.

Trwong hop xau hon cé thé xay ra |a khi cac chwong trinh khac dang st dung vung nh& ma ban truy
cap dén, Visual studio sé dwa ra canh bao vé viéc xung dét vung nh& va cho dirng chwong trinh cta
ban.

Exception thrown at (e008519E5 in Tutonial exe: CeCOD00005: Access violation reading
location Ox18777BAS,

If there is a handler for this exception, the program may be safely continued.

Ereak when this exception type is thrown

Break and open Exception Settings

Continue

Vi thé viéc quan Iy sé lwong phan tir ctia mang 1a rat quan trong.

Nhap di¥ liéu cho mang mét chiéu (Array input)

Gia st chling ta c6 mang mot chiéu ding dé chira 10 s6 nguyén (co chi s6 tir 0 dén 9). Bé nhap div
lieu cho tirng phan t&r trong mang nay, ching ta cé thé sir dung doi twong cin trong thw
vién iostream ma cac ban da dwoc hoc.

cin >> <name_of_array>[index];
Trong d6, index la chi so ctia phan tir cla mang ma chung ta can nhap gia tri tr ban phim va duwa
vao phan ttr.

int32_t arr[10];
for(int32_t index = 0; index <= 9; index++) {
cin >> arr[index];

}

Minh vira st dung vong lap for (vi minh biét duoc so lwgng phan tir ciia mang nén minh biét can lap
bao nhiéu 1an), trong vong lap for nay, minh st dung bién index ‘va cho nd di chuyén twr gia tri 0 dén
9 twong trng v&i tirng chi sO cla cac phan tlr trong mang. V&i mdi gia tri index dwoc gan, minh thye
hién nhap di liéu tr ban phim bang dbi twong cin cho phan ter arr[index].

Mot cach tdng quat hon dé nhap dir liéu cho mang mét chiéu

O vi du trén, minh cho méng sb nguyén cé sb lwong phan ti cb dinh 1a 10. D6i v&i mang mét chiéu
c6 sO lwong phan tlr khac nhau thi ta lam thé nao?

Viéc dau tién ching ta can 1am 1a tim ra sé lwong phan t& cia mang. Vi du:
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int32_t i _values[100];
int32_t num_of_elements = sizeof(i_values) / sizeof(int32_t);

for(int32_t index = 0; index <= (num_of _elements - 1); index++) {
cin >> i_values[index];

}
V@i cach nay, chiing ta co thé khong can quan tdm dén s lugng phan tir hién tai clia mang, ma
minh dé compiler tinh gitp minh.

Minh cho bién index chay tir 0 dén (num_of_elements - 1) vi nhw minh d& néi & trén, mang mét chiéu
c6 chi sO bat dau tir 0 dén sé_lugng_phan_tir trie di 1.

Puwa ra nh&c nhé khi nhap di¥ liéu cho mang

Chung ta nén théng bao cho ngudi dung biét 1a ching ta dang nhap di liéu cho phan t&r ndo trong
mang.

int32_t i _values[100];
int32_t num_of_elements = sizeof(i_values) / sizeof(int32_t);

for(int32_t index = 0; index <= (num_of elements - 1); index++) {
cout << "Value of element " << index << ": ";
cin >> i _values[index];

Y : :
Nhuw vay, ngudi dung sé tranh dwoc viéc nhap nham th ty di liéu cho cac phan t&r trong mang.

Ngoai viéc dung dbi twong cin, ching ta ciing cé thé gan truc tiép gia tri cho cac phan t&r trong mang
théng qua toan t&r gan.

int32_t i values[100];
int32_t num_of_elements = sizeof(i_values) / sizeof(int32_t);

for(int32_t index = 0; index <= (num_of _elements - 1); index++) {
i_values[index] = index + 1;

}
Nhap dir liéu cho 6 nhé c6 chi sb vwot qué sé lwong phan to

Ciing twong tw nhw viéc ban truy xuat dén phan tlr véi chi sb vuot ngoai tam sé lwong phan ti trong
mang, Visual studio sé dwa ra canh bao xung dét vung nhé va diwrng chwong trinh.

Téng két

Cung nhin lai vAn d& minh d&t ra ngay t& dau bai hoc, mang mét chiéu da giup chung ta tiét kiém thoi
gian hon khi ma chi v&i 1 dong Iénh khai bao mang mét chiéu, ching ta cé thé quan ly 30 ving nhé
lién tiép nhau dung dé Iwu trir diém cla ca 30 sinh vién. Chung ta ciing cé thé biét dwoc diém s nao
la cha sinh vién nao théng qua chi sb clia mang do.

Mang mét chiéu da khac phuc nhiéu nhwoc diém cda viéc khai bao cac bién don I&. Tuy nhién, né
ciing c6 mét s6 nhuwoc diém riéng nhw viéc du thira viing nho khi khong dung hét s6 lvgng 6 nhé da
cap phat, hoac sb lwong phan tir dwoc yéu cau qua Ién nén hé diéu hanh khéng da kha nang cép
phat. Chung ta sé tim cach giai quyét nhirng van dé nay trong nhirng bai hoc sau.

Bai tap co ban
V&i yéu cau dat ra ban dau, glang vién can biét dlem sb cao nhét cuia 30 sinh vién trong Io’p, dong

thei mudn biét dlem cao nhat 14 cta sinh vién c6 sb thi tw bao nhiéu. Ban hay st dung mang 1 chiéu
dé gidi quyét van dé nay. (Biém cla sinh vién dwoc nhap tir ban phim)

5.1 Cac thao tac co ban vé&i mang mot chiéu

Chao céc ban! Chuing ta tiép tuc dong hanh trong khoa hoc 14p trinh truc tuyén ngodn

Tro‘ng bai hoc nay, minh s& hwéng dan cac ban thwc hién mot sé thao,téc co bép vé&i mang mot )
chiéu, giip cac ban hinh thanh tw duy giai cac bai toan co thé gidi quyét dwoc bang mang mét chiéu
co ban.



Sao chép mang mét chiéu

Dé tao ra mdt ban sao khac ctia mang moét chiéu ban dau, ching ta can khai bao thém 1 mang mét
chiéu khac cé cung kich thwéc véi mang ban dau. Vi dy, ta c6 mang mét chiéu can sao chép nhw
sau:

#define ARRAY_SIZE 50

int32_t arr[ARRAY_SIZE];
int32_t arr_clone[ARRAY_SIZE];

Viéc thyc hién sao chép gia tri tir mang arr ban du sang mang arr_clone don gidn chi la gan gia tri
cua phan t& cé cung chi sO & mang arr cho mang arr_clone.
for(int32_t index = 0; index <= (ARRAY_SIZE - 1); index++) {

arr_clone[index] = arr[index];

}

Tim kiém mét phan t&r trong mang mot chiéu

Véan dé nay ciing twong dwong véi viéc kiém tra sw ton tai cia mot phan t&r (hoac gia tri) trong mang
mot chiéu.

Pat van dé
Vi du:

char ch_array[] = { 'L', 'e', 'T", 'r', 'a', 'n", 'D', 'a', 't', '\n' };

Minh c6 mang moét chiéu kiéu di¥ liéu char da dwoc khéi tao bang cac ki tw trong tén ctia minh nhw
trén, minh mudn xac dinh xem liéu 1 ki tw minh nhap tlr ban phim cé gibng véi ki tw nao trong tén
clia minh hay khéng.

Tim hwéng gidi quyét

Gia st ki tw minh nhap vao tir ban phim 1a 'D’, néu chwa s dung dén may tinh ma chi dung méat
thwérng thi ching ta sé& lam gi d& nhan biét ki tw 'D' ¢6 ton tai trong mang ch_array hay khéng?
Minh sé& 1an lwot nhin vao tirng ki tw clia mang ch_array, so sanh ting ki tw minh dang xem xét vai ki
tw 'D' minh d& nhap tlr ban phim. Phép so sanh sé& dwoc minh thwe hién tir ki tw c6 chi sb 0 dén ki tw
c6 chi sb (10 - 1) trong mang. V&i méi 1an kiém tra, sé xay ra 2 trwdng hop:
« Néu minh bat gap ki tw gibng v&i ki tw 'D' ma minh da nhap, minh sé& khéng so sanh tiép nira,
ma két luan ngay la ki tw 'D' ¢6 6n tai trong mang ch_array.

« Né&u ki tw minh dang xem xét khac ki tw 'D' ma minh vira nhap, minh chuyén dén ki tw tiép
theo va thyc hién so sanh twong tw.

Néu da so sanh hét phan ttr trong mang ma khong tim dwoc ki ty nao tring khap véi ki tw 'D' minh
da nhap, lic nay minh cé thé két luan khéng cé phan t&r 'D' nao trong mang ch_array.

Dinh hinh gidi phap dwéi dang so d6 khéi

Chung ta hoan toan co thé thuc hién giai phap nay trén may tinh, nhung minh chua bat tay vao viét
code ngay, ma minh sé vé ra so do khoi dé cac ban hinh dung trwéec.
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Viét code cho tirng buéc

Pau tién, chiing ta can khai bdo mang mét chiéu kiéu char nhw yéu cau, sau do ta tinh luén s6 lwgng
phan t&r cé trong mang:

char ch_array[] = { 'L', 'e', 'T', 'r', 'a', 'n', 'D', 'a', 't', '\n' };

int32_t N = sizeof(ch_array) / sizeof(char); //calculate the number of elements

Chung ta phai nhap 1 ki tw t ban phim va dung ki tw dé dé so sanh, ching ta can 1 bién kiéu char
dé lwu trir ki tw nhap vao:

char ch;

cout << "Enter a character: ";
cin >> ch;

Dé so sanh bién ch v&i tirng phan tlr trong mang ch_array, chiing ta sé& dung vong |18p for dé truy xuét
den tat ca cac phan t&r tr chi s6 0 dén chi so (N - 1):

for (int32_t index = ©; index <= (N - 1); index++) {

}
Trong vong lap for nay, chung ta sé thwc hién so sanh bién ch vo&i phan t ch_array[index] dé kiém

tra xem ching co glong nhau hay khéng. Chung ta s& dung 1 bién kiéu bool khai béo & trén vong

lap for dé lwu két qua.
bool check = false;
for (int32_t index = @; index <= (N - 1); index++) {

I , o )

Bién check ban dau co gia tri false, nghta la hién tai khong tim thay phan tlr nao giong VO

bién ch da nhap vao. Neu bat gap phan tr cd ki tw giong voi ki tw ma bién ch Iwu trle, bién check sé
chuyén sang gia tri true.

bool check = false;
for (int32_t index = @; index <= (N - 1); index++) {

if(ch_array[index] == ch) {
check = true;
}

' , \ ,
Cudi cung, chung ta dwa vao gia tri ctia bién check dé chung ta két luan:

if(check == true)
cout << "Found" << endl;
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else
cout << "Not found" << endl;

Thir chay chwong trinh va nhap vao ki tw 'D' va xem két qua:

] EAC++ Tutonal\Projects\Tutorial\Debug\Tutorial.exe = =

Enter a character: D
Found
Prezz any key to continue .

Cac ban thtr chay lai chwong trinh va nhap nhirng ki tw khac dé kiém tra lai.

Dwéi day la ma nguén day dd cta minh:

using namespace std;

int main()

{
char‘ Ch_ar\r\ay[] = { ILI) lel) I-l-lJ lr‘l) lal, lnl) IDI, Ial) l_tl, I\nl };
int32_t N = sizeof(ch_array) / sizeof(char);
char ch;
cout << "Enter a character: ";
cin >> ch;
bool check = false;
for (int32_t index = 0; index <= (N - 1); index++) {
if (ch_array[index] == ch) {
check = true;
break;
}
}
if (check == true)
cout << "Found" << endl;
else
cout << "Not found" << endl;
system("pause");
return 0O;
}

Tai cau lénh diéy kién if trong vong lap for, minh th’u’c'hién lénh break dé thoat ra khdi vong I&p khi
tim thay ki tw giong va&i bién ch. Lam nhw thé cé thé tiet kiém thoi gian tinh toan cda may tinh.

Chén mét phan t&r mai vao vi tri bat ki trong mang mét chiéu

DPat van dé

Chung ta cé mot mang dwoc khai bao véi sé phan tir téi da dwoc dinh nghia trwéce. Vi du:

int32_t arr[MAX_SIZE];
Va N la s phan t&r dang dwoc st dung trong mang (e < N < MAX_SIze). Vi du:
int32 t N = 5



Co nguoi yéu cau ban thuc hién cbng viéc chén 1 gia tri sb Nguyén insert_value Nnao do vao vi
tri insert_position (VOi insert_value Va insert_position la 2 gia tri dwgc nhap tv ban phim).

Tim giai phap

Chung ta cung thir tw dat ra mét sé6 cau héi lién quan dén van dé trén va ty tim ra cau tra 10i dé dua
ra gidi phap.

Diéu gi xay ra néu 1 phan tir méi dwoc chén vao mang?

Diéu dau tién dé nhan thay nhat la s6 lvong phan t&r N hién co trong mang sé téng 1én 1. Vi thé,
chung ta can tang gia tri cia bién N Ién 1 dé c6 thém cho trong chira phan t& méi dwoc thém vao.

N++;

C6 mot yéu cau nho khac 12 vi tri chén phan tlr insert_position s& phai nam trong khoang
tt 0 dén (N - 1), luc do, phan t&r méi dwgc chén vao méi cé chi so hop 1é.

Vi du mang ban dau cé 5 phan t& nhw sau:

arr[0] = 1;
arr[1] = 2;
arr[2] = 3;
arr[3] = 4;

arr[4] 52
Néu phan tdr can chén co gia tri 100 va vi tri chén la phan tir c6 chi s6 2. Mang két qua sau khi
chén sé la gi?
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Phan t&r diu tién cia mang gan lién véi dia chi & nhé dau tién ma hé diéu hanh cap phat cho mang,
vi thé, cac phan t& c6 chi sé nhé hon vi tri cAn chén khéng thé thay dbi vi tri. Cach duy nhét 1a day tat
ca cac phan tr co chi so tr vi tri can chén lui sau 1 6 nh&, va chdng ta sé dat phan t& méi vao vi tri
can chen.

Full source code:

#include <iostream>
#tinclude <cstdint>

#tinclude <typeinfo>
using namespace std;

#tdefine MAX_SIZE 100

int main()

{
//initialize array
int32_t arr[MAX_SIZE];
int32_t N = 5;
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for (int32_t index = 0; index <= N - 1; index++) {
arr[index] = index + 1;

}

//1input insert_value and insert_position from keyboard
int32_t insert_value, insert_position;

cout << "Enter insert_value: "; cin >> insert_value;

cout << "Enter insert_position: "; cin >> insert_position;

//1inserting
N++;
for (int32_t i = N - 2; i >= insert_position; i--) {

int32_t after_ i =i + 1;
arr[after_i] arr[i];

}

arr[insert_position] = insert_value;

//output array
for (int32_t index = 0; index <= N - 1; index++)

cout << arr[index] << g
cout << endl;

system("pause");
return 0;

}

Cac ban tht giai thich trong doan code thuc hién day cac phan t&r dirng sau vi tri insert_position Ny
lui sau mét vi tri, tai sao minh cho chi s6 bat dau tir (N - 2) nhé.

// why (N - 2)?
for (int32_t i = N - 2; i >= insert_position; i--) {

int32_t after_i = i + 1;
arr[after_i] = arr[i];

X6a mot phan tlr co gia tri ndo do6 trong mang mét chiéu

Viéc thwe hién x6a 1 phan tlr c6 gia trj delete_value ndo d6 don gidn hon viéc chén 1 phan t& méi
vao mang. Chung ta chi can lam nguoc lai cong doan chén phan tir.
Gia slr chung ta c6 mang moét chieu dwoc khai bao va khéi tao nhw sau:

//initialize array
int32_t arr[MAX_SIZE]; //MAX_SIZE = 100
int32_t N = 5;

for (int32_t index = @; index <= N - 1; index++) {
arr[index] = index + 1;

}

Chung ta phai tim vi tri can xoa trwdc da. Phwong phap tim kiém phan tl trong mang mét chiéu da
dwoc minh trinh bay & phan trén, nhwng trong trworng hop tim kiém nay, chang ta cé mét chat thay
ddi. Két qua nhan duoc sau khi tim kiém khong con 1a gia tri dang/sai nira, ma l1a chi sb ctia phan t
can duoc xéa (néu tim thay).

//input delete_value
int32_t delete_value;
cout << "Enter delete_value:

; c¢in >> delete_value;

//finding the delete _position
int32_t delete_position = -1;
for (int32_t index = 0; index <= N - 1; index++) {

if (delete_value == arr[index]) {
delete_position = index;
break;

}

}

//Check if program found the delete _value 1in arr
if (delete_position != -1) {

//remove the element at index delete_position from arr




Sau khi tim kiém phan tlr delete_value trong mang arr, néu bién delete_position bi thay déi thi ching
ta hiéu rang phan tl delete_value dwoc tim thay. Viéc con lai ching ta chi can 1ap nhirng phan tr
dlrng sau vi tri delete_position Ién trwéc 1 chi s6 thi phan tir tai vi tri delete_position sé bi ghi de Ién.

delete_yalue = 2
delete_position = 1;

Before delete element I 1 I 2 I 3 I 4 I 5 I ..... I
deleting element I 1 I 2 3 I 4 I 5 I ..... I

After delete element I 1 I 3 I 4 I 5 I 5 I ..... I
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Cubi cung, ching ta gidm sé lwong phan t&r N hién cé trong mang di 1.

//Check if program found the delete_value 1in arr
if (delete_position != -1) {

for (int32_t i = delete_position + 1; i <= N - 1; i++) {

int32_t before i =i - 1;
arr[before_i] = arr[i];

N--;
}

//output array

for (int32_t index = 0; index <= N - 1; index++)
cout << arr[index] << " ";

cout << endl;

Sap xép mang mot chiéu

Ngay nay, chiing ta ¢ rat nhiéu cach sap xép cac phan tlr trong mang mét chiéu theo thir ]
tw tang/giam dan. Trong bai hoc nay, minh gigi thiéu dén cac ban phuwong phap Selection sort dé
sap xép mang mét chiéu theo th tw tang dan.

Selection sort ¢6 cach cai dat va van hanh kha giébng véi viéc sép xép ma con ngudi ching ta
thwong lam. Gia st minh khéi tao 1 mang c6 10 phan t& v&i cac gia tri dwoc khéi tao cé dd Idn giam
dan:

//initialize array
int32_t arr[MAX_SIZE];
int32_t N = 10;

for (int32_t i

0; 1 <= N - 1; i++) {
arr[i] N

_i;

}
//10 987 654321

Cobng viéc cla chung tala st dung thuat toan Selection sort dé hoan vi cac phan t& trong mang
theo cach nao dé dé két qua ta thu dwoc la mang arr cé gid tritdng dan: 1234567 8 9 10.
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Lam thé nao dé hoan vi gia tri cGa hai bién c6 cung kiéu dir liéu?

How?

5
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Hodn vi gia tri cGa hai bién 1a trao dbi gia tri cla hai bién d6. Vi du:

//Before swap value
int32_t a = 5;
int32_t b = 10;

//After swap value
a = 10;
b= 5;

Co nhiéu cach dé hoan vj gia tri hai bién, minh sé& dwa ra mét cach st dung phd bién nhat, do 1a dung
thém 1 bién dé tam Iwu trir gia tri cia mot trong hai bién can hoan vi.

Temp

A
5.png?raw=true746x544

Bang cach st dung thém mét bién Temp dé lwu trir mot trong hai gia tri cia bien (A hoac B), chung ta
c6 thé dé dang thwc hién hoan vi qua 3 budec.

int32_t temp = a;

a =b;

b = temp; //b = old _value_of a
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Chiing ta sé thuee hién hodn vj cdc phan tir trong mang mét chiéu dé dwa mang mét chiéu vé
dang tang dan trong bai hoc nay.

Thuat toan selection sort

Tw twdng cla thuat toan nay la chia mang thanh hai phan, phan da dwoc sap xép co chi so thap,
phan chwa dwoc sap xép la nhixng phan tir ¢ chi so dirng sau chi so cua phan tir cudi cung da
dwgc sap xép.

Khi chung ta can sap xép mang mot chiéu theo the tw tang dan, chung ta sé tim trong phan mang
chua dwoc sap xép ra mot phan t&r nhd nhat, va hoan vi véi phan t& dirng sau chi sé cudi cung cla
phan da dwoc sap xép.
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Dwéi day la phan code cho viéc sap xép mang mét chiéu bang thuat toan selection sort:

//sorting
for (int32_t after_sorted _part = 0; after_sorted part <= N - 1; after_sorted_part++) {

int32_t min_index = after_sorted_part;
for (int32_t find_min_index = after_sorted_part; find_min_index <= N - 1;
find_min_index++) {

if (arr[find_min_index] < arr[min_index]) {
min_index = find_min_index;
}
}

//swap value of arr[min_index] and arr[after_sorted_part]
int32_t temp = arr[min_index];

arr[min_index] = arr[after_sorted_part];
arr[after_sorted_part] = temp;
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After zort array: 1 2 3 45 6 78 7 18
Prezz any key to continue . . . _

Téng két

Qua bai hoc nay, hi vong cac ban da co thé tw minh hinh thanh tw duy cac bai toan lién quan dén
mang mét chiéu v&i cac thao tac x&r ly mang mét chieu ma minh vira dwa ra.

Bai tap co ban

1/ Cho mang mét chiéu nhw sau:

in§32_t arr[] = { 2, 6, 5, 7, 9, 1, 3 }; )
Viét chwong trinh dao ngwoc mang trén. Mang két qua sau khi thyc hién dao nguwoc la.

3197562
2/ Viét chwong trinh nhap vao mét day cac s6 nguyén tir ban phim va lwu vao mang mét chiéu, so
sanh tong cac phan t&r chan vé&i tong cac phan t& Ié va dwa ra man hinh két qua.

3/ Viét chuong trinh in ra tat ca cac phan ttr ciia mang nhung bo qua cac gia tri bi tring lap. Vi du voi
mang mét chiéu nhw sau:

46221609
Két qua in ra man hinh sé la:

462109

5.2 Thw vién array trong STL

Dén v&i bai hoc ngay hdm nay, ching ta sé tiép tuc lam viéc vai kiéu div liéu mang moét chiéu, nhung
chung ta sé str dung thw vién array trong namespace std.

Day la mot thw vién gilp chung ta st dung mang mot chiéu mét cach hiéu qua, rd rang hon, ngoai ra
noé con giup Chung ta han ché dwoc 16i thweng gap nhw truy cap dén chi sb vwot ngoai gidi han sbé
phan tlr dang st dung.

Thw vién array

Pé st dung thw vién array, cac ban chi can include thw vién nay nhw sau:

using namespace std;
Chung ta cling can c6 thém dong khai bao namespace std vi thw vién array duwgc dinh nghia bén
trong no.

Thuw vién array cung cap cho chuing ta kiéu dir liéu array, bién dwoc tao ra bdi kiéu di liéu nay chi la
mot bién don, nhwng ving nhé ma né quan ly sé twong duong voi sO lwong phan tlr t0i da ma
chung ta khai bao twr trwéc (gan giong nhw mang mét chieu).



Déi twong dwoc tao ra bdi I6p array chi cung cap cho ching ta mét viing nhé dé lwu trir mot s
lwong phan tlr xac dinh trwéc, nhwng thédng qua mét sé phwong thire dwoc dinh nghia bén trong
|&p array nay, chung ta con cé thé truy xuat mot s thong tin lién quan nhw sé lwong phan tir, kiém
tra mang co réng hay khéng, ...

Khai bao bién v&i kiéu dir liéu array
M6t dbi twong cé kiéu array khi dwoc khai bao can xac dinh dwoc 2 diéu:

o Kiéu di¥ lieu cia cac phan tir ma bién array sé chira.
e S lwong phan tr tdi da cia mang.

Cu phap khai bao bién kiéu array:

array< <data_type>, <number_of elements> > <array_name>;
Vi du chung ta can st dung mét mang kiéu int32_t c6 10 phan t, ching ta khai bao nhw sau:

array<int32_t, 10> arr;
Khéi tao gia tri

Khi chwa khdi tao gia tri cho bién kiéu array, chung ta sé& nhan dwoc nhirng gia tri khéng cé y nghia
khi in ching ra man hinh. Vi du v&i mang arr trén:

i ] EANC++ Tutorial\Projects, Tutorial\Debugh Tutorial.exe = b

—858993460 —858993460 858993460 8589934608 858993468 -858993460 8589934680 8L
89934668 —858993468 —858993468
Prezz any key to continue . . .

Chung ta cé thé khéi tao gia tri cho toan bd phan tlr trong mang chi véi 1 dong lénh:

<array_name>.assign(<value>);
Gia str minh muodn gan gia tri 10 cho toan b6 phan tlr trong mang arr, minh viét nhw sau:

arr.assign(10);
Két qua cla viéc in mang arr ra man hinh sau khi khéi tao:

] EMNC++ Tutorial\Projectsh\Tutorial\Debug\Tutorial.exe -

14 18 184 18 18 18
Preszs any key to continue . -




Truy xuét dén cac thanh phan trong bién c6 kiéu array

Chuing ta c6 thé truy cap dén mét phan t&r clia d6i twong clia I6p array bang toan tiv [ ] nhw e cac
ban st dung mang mét chiéeu. Vi du:

arr[1];

Hoac cac ban c6 thé sir dung phwong thirc at(<index>) dwoc dinh nghia trong I&p array nhw sau:
arr.at(1);

S dung arr[1] va arr.at(1) déu tra vé két qua la gia tri ctia phan tlr th(r 2 trong mang.

Truy xuat mét sb thdng tin bén trong dbi twong cda Iép array

Chuing ta c6 thé truy xuat mét vai thong tin lién quan dén mang mét chiéu bang mét s6 phwong thire
bén trong doi twong cla lop array.

Xem sb lwong phan tr ma dbi twong cla I6p array cé thé chira:
cout << "Number of elements: " << arr.size() << endl;

Phuwong thire size() tra vé sb lwong phan tir ma ban da khai bao luc tao ra déi twong cla
class array.

Kiém tra xem mang mét chiéu dwoc chira bén trong déi twong cda Iép array coé réng hay
khong:

Mang mét chiéu réng nghia la sb lwong phan t& bang 0.

if(arr.empty())
cout << "Array is empty." << endl;
else
cout << "Number of elements: " << arr.size() << endl;

Phuwong thirc empty() trd vé gia tri true néu mang bén trong dbi twong arr cé sé lwong phan
ter 1a 0.

Truy xuat dén phan tl dau tién va phan t& cudi cung clia mang bén trong dbi twong cla

I&p array:

cout << "The first element: " << arr.front() << endl;
cout << "The last element: " << arr.back() << endl;

Vi du mang mét chiéu clia minh dwoc khéi tao gia trila 1 2 3 4 5. Két qua in ra man hinh sé 1a:

123465
The first element: 1
The lazt element: 5

Preszsz any key to continue .

Phuong thirc front() sé tra vé gia tri clia phan tir dau tién trong mang, ngwoc lai, phwong
thirc back() sé tra ve gia tri cua phan t& cudi cung trong mang.

Nhap di liéu cho dbi twong cla l&p array

Twong tw lGc cac ban nhap di¥ liéu cho mang mét chiéu thdng thuong, chung ta st dung déi
twong cin dé dua gia tri dwoc nhap tw ban phim vao trong moi phan t&r ma déi twong cua
|&p array dang ndm giir.



for (int i = 0; i < arr.size(); i++) {

cout << "Enter value to element << 1+ 1< " "y

cin >> arr[i];

Lé&p array ngdn chan hanh vi truy cap phan t& c6 chi sé khdng pht hop

Chuing ta chi co thé truy xuat dén cac phan i trong doi twong cua I&p array voi chi so trong pham vi
tr 0 dén (size() - 1). Sau day la nhirng hanh vi truy xuat hop Ié:

#tdefine ARRAY_SIZE 10
array<int32_t, ARRAY_SIZE> arr;
arr.assign(10);

//Access to all of elements of arr object
for (int32_t index = @; index <= arr.size() - 1; index++) {

cout << arr[index] << g

}

cout << endl;

Va dudi day 1a mét sé hanh vi truy xuat gia tri ciia déi twong arr bang nhirng chi sé khéng hop 18:

//Try to access array with wrong index
arr[-1];
arr[arr.size() + 10];

Khi gap nhirng dong Iénh nay, compiler sé dwa ra canh bao:

(@) Debug Assertion Failed!

Prograrm: CA\Windows\SYSTEM32\MSVCP1400.dII
File: cvprogram files (x88)\microsoft visual studic 14.00vckincludeharray
Line: 131

Expression: array subscript out of range

Faor information on how your program can cause an assertion
failure, see the Visual C++ documentation on asserts.

(Press Retry to debug the application)

Vi bén trong |op array co6 str dung thw vién cassert dé dét ra nhirng Assertion, nhirng Assertion nay
kiém tra vé chi s6 ma ban dwa vao cho toan t& [ ] va phwong thire at() dé kiém tra sy hop I€ cla chi
sO trwée khi thwe hién 1énh. Moi hanh vi khéng phu hgp véi diéu kién trong Assertion sé bi ngan
chan.

Céc ban ciing c6 thé tw minh tao ra nhitng Assertion bang cach s dung thw vién cassert.

Thw vién cassert

Thw vién cassert cung cap cho ching ta macro cé tén |a assert(expression) gillp chung ta tao ra
nhirng Assertion trong chwong trinh.

Khi gép macro assert(expression), chuwong trinh sé kiém tra biéu thirc expression (1a mét biéu thirc
diéu kién c6 thé tra vé gia tri true/false) va cé hai truéng hop co thé xay ra:

« expression tra vé gia tri true:

Chuwong trinh sé tiép tuc thwe hién cac dong Iénh phia sau Assertion mét cach binh thwdng.
Vi du:

float f _value = 1.0;
assert(typeid(f_value) == typeid(float));

f_value++;
cout << f_value << endl;




Poan chuong trinh trén co 1 Assertion thyc hién cong viéc kiém tra kiéu di liéu clia
bien f_value. Vi biéu thirc typeid(f_value) == typeid(float) tra vé gia tri true, nén chwong
trinh van dwoc tiép tuc hoat déng.

« expression tra vé gia tri false:

Chuwong trinh sé dirng lai tai thoi diém phat hién biéu thirc bén trong Assertion cho gia
tri false.

#define ARRAY_SIZE 5
array<int32_t, ARRAY_SIZE> arr;

for(int32_t index = 0; index <= arr.size(); index++) {

assert(index >= @ && index <= arr.size() - 1);
cin >> arr[index];

}

Doan chwong trinh trén thwe hién nhép div Ii§:u cho d6i t,uc_yng arr cé kiéu array. Béq trong
vong lap for, minh dat 1 Assertion nham kiém tra chi so cﬂa’méng c6 dwoc cung cap chinh
xac hay khong. Chi so chinh xac sé nam trong khoang ttr e dén (arr.size() - 1).

Bay gi® minh sé chay doan chwong trinh trén dé& xem két qua:

EA\C++ Tutorial\Projects\ Tutorial\Debug\Tutorial.exe

ssertion failed: index »>= B && index <= arr.size()> — 1, file e::c++ tu.tur:i.al\pl'l
jectsstutorialstutorialsmain.cpp,. line 16

I.Q.I Debug Error!

Prograrm: ENC++ TutorialProjects\ Tutoriah\DebughTutorial exe

abort() has been called

(Press Retry to debug the application)
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Ngoai viéc chwong trinh dwa ra ctra sb théng béo~I5i va bét cac ban Abort chwong trinh dang
chay, trén ctra s6 console con dwa ra thong bao 16i tai dong minh dat Assertion.

Trwdce khi 16i xay ra, minh van nhap di liéu binh thwéng. Vi lae d6 chi sé index cla vong

l&p for van théa man biéu thirc diéu kién bén trong Assertion. Nhwng ma vong |&p for cla
minh lai I&p v&i bién index chay tir 0 dén arr.size(), vi thé, gia tri index tai 1an lap cudi cung da
vi pham biéu thirc trong Assertion ma minh ty dét ra.

Téng két

Trong bai hoc hém nay, cac ban da dwoc tim hiéu thém thw vién array hd tro cho cac ban quan ly
mang mdt chiéu mét cach hiéu qua va dé dang hon. Minh ciing da huwéng dan cho cac ban cach dé
tao ra nhirtng Assertion cho chwong trinh clia cac ban véi thu vién cassert. Bat civ khi nao cac ban
can ddm bao chuwong trinh clia cac ban khéng vi pham quy tdc ndo d6, cac ban c6 thé dung

macro assert(expression) cla thw vién cassert d& han ché nhirng 16i c6 thé xay ra.

5.3 Mang hai chiéu

Trong cac bai hoc trwéc, minh da gisi thiéu dén cac ban vé mang moét chiéu trong ngdn ngir C/C++.
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Mang mot chiéu cé thé dwoc hiéu 1a mot day cac phan tir cé cung kiéu dir liéu dwoc dat lién tiép
nhau trong mét viing nhé, ching ta cé thé ngay 1ap tic truy xuat dén mét phan tlr ctia day dé théng
qua chi sé ctia mdi phan tir.

Bay gi® cac ban thir twdng twong néu kiéu div liéu cia mang mét chiéu 1a mang mét chiéu? Hay noi
cach khac, chung ta c6 mét mang chira cac mang mot chiéu? Luc nay, ching tré thanh mang 2
chieu.

2D Array

Trwdc hét, minh cho cac ban xem lai hinh anh minh hoa cho mang mét chiéu trén may tinh:

[e] [1] [2] [3] [4]

2[5 1|34

DPay la mang 1 chiéu gém c6 5 phan t&r dwoc danh chi sé tir 0 dén 4.

Va duéi day 1a hinh anh minh hoa cho céach té chirc di¥ liéu mang hai chiéu:
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Day la bang cau q6 clua game Sudoku dwoc tao thanh tir 9x9 6 vudng (9 dong va 9 cot). Gia st
minh tach dong dau tién cia bang game nay ra dirng riéng biét:

513 7

NO lai tré thanh mang 1 chiéu c6 9 phan t.

Vay, mang mét chiéu khi mé phdng né bang hinh anh, ching ta chi thdy dwoc 1 hang ngang c6
nhiéu c6t phan chia thanh cac 6 (twong trweng cho cac 6 nhé trong may tinh). Con khi ching ta nhin
vao mang hai chiéu, ching ta thay c6 nhiéu hang, méi hang lai cé nhiéu cot, dac biét hon la sé
lwong cot & méi hang déu bang nhau.

Ngon nglr C/C++ co hértrc_y cho chung ta té chtre di liéu theo dang béng nhw trén, hay thwdng goi
la mang hai chieu. The thi khi nao chung ta can s&r dung mang hai chiéu trong chwong trinh may



tinh? Trong thic té, ching ta gap rat nhiéu thir duoc bé tri dwdi dang mang 2 chiéu. Duoi day la mot
sO vi du thuwec té:

« Phong hoc:

-
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Nhw hinh minh hoa, chung ta c6 mét phong hoc ¢6 2 day ban hang ngang, méi day ban ngang
c6 thé da cho cho 3 sinh vién. Nhw vay minh goi day la mang hai chiéu 2x3 (2 hang, 3 cbt).

¢ Ban co vua:

a b (o d = f g h
8 8
7 7
£ &
E =
4 4
£ 3
Z 2
1 i

a b = d = f g L.

Ban co vua la mét bang hinh vuéng c6 8 hang, méi hang c6 8 cot, tong cong c6 64 6 vudng,
moi 6 c6 thé dat 1 quan co. Chang ta co thé goi day Ia mot mang hai chieu 8x8 (8 dong, 8 c6t).

e Tro choi Tic Tac Toe:




Tro choi nay dwgc choi trén mot bang 3x3 (3 hang, 3 cot). Néu trd choi nay dwoc md phéng
trén may tinh, chidng ta cé thé s& dung mét mang hai chiéu 3x3 dé lwu tri cac ki
tw 'x" hoac 'o'.

Qua mét s6 hinh anh minh hoa nhw trén, hi vong cac ban da cé thé hinh dung dwec mang hai chiéu
la nhw thé nao. Bay gio minh sé di vao chi tiét vé cach khai bao, khai tao gia tri va cach st dung
mang hai chiéu trong ngén ngr C++.

Khai b4o méng hai chiéu

Doi véi mang mét chiéu, chiing ta chi can khai bao s6 lwgng phan ti (s6 lvgng cét) cho mét hang
duy nhat, do do, khai bAo mang mét chieu cé dang:

<data_type> <name_of_array>[num_of_columns];

Vi du:

int iArray[100]; //declare an array of integer can hold 100 elements
Bay gi0, khi quan ly mang hai chiéu, chung ta con phai quan tdam thém vé so hang ma mang hai
chiéu can cap phat:

<data_type> <name_of_array>[num_of _rows][num_of_columns];
Lwu y, khi khai bao so lwogng phan tir cua mang hai chiéu, s6 hang phai dat trwéc so cét.

Vi du:
int array2D[3][5]; // 3x5 elements (3 rows, 5 columns)

Co thé noi cach khac, mang co tén array2D co kiéu di liéu int, mang array2D gom c6 3 mang mot
chiéu, méi mang mét chiéu trong dé cé thé chira dwoc toi da 5 phan ti.

Kh&i tao mang hai chiéu
Minh Iy lai vi du vé mang c6 tén array2D nhuw trén, minh sé kh&i tao gia tri cho mang nhw sau:

int array2D[3][5] =

{
{1, 2, 3, 4, 5%}, //rowl
{6, 7, 8, 9, 10}, //row 2
{11, 12, 13, 14, 15 } //row 3
}s

Do mang array2D cé 3 hang, mcf)i hang lai la mét mang mét chiéu khac nhau, nén minh d& str dung
cach khai tao ciia mang moét chiéu, ap dung cho moéi hang trong mang hai chiéu array2D.

Céc ban c¢6 thé khéi tao mang hai chiéu theo cach sau:

int array2D[3][5] =

1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15
}s

Nhwng minh van khuyén khich cac ban st dung cach minh trinh bay & trwéc dé tranh nham lan trong
viéc to chirc dir liéu.

Nhing phan t&r chwa dwoc khéi tao gia tri §é du’cyc’gén bang giéa tri mac diph tuy vao moi kiéu di lieu
khac nhau. Nhw vi du sau minh st dung kiéu int dé khai bao mang hai chiéu:

int seats[3][5] =

{
{1, 23}, //row 1 =1, 2, 0, 9, O
{6, 7, 81}, //row 2 =6, 7, 8, 0, O
{11}, //row 3 = 11, @, @, @, @
}s

Twong tw mang mot chiéu, néu cac ban khdi tao mang hai chiéu ngay khi khai bao, compiler c6 thé
tw xac dinh so hang can cap phat:

int array2D[][4] =
{

{1, 2, 3,41},
{ 5, 6, B 8 }

}s
Cdc ban c6 thé bé tréng phan khai bdo sé lwong hang, nhwng khéng thé khéng khai bdo sé
lwong cét.




Truy cép cac phan t& trong mang hai chiéu

L4y vi du minh c6 mét mang hai chiéu cé 3 hang va 4 cét tao thanh bang nhw sau:

int board[3][4];

Column|Column Column|Column

1 2 3 a4
Row 1| [eo][e] | [e][1] [0]1[2] [0]1[3]
Row 2| (1](e] | [1][1) (1][2] [1](3)
Row 3 [2][e] [(2]([1) (2](2] [(2](3])

Bé xac dinh toa d6 (vi tri) clia mét phan tir trong mét mang hai chiéu, ching ta can xac dinh hai tham
s0 la chi s6 dong va chi so c6t. Chung ta truy cap vao chi sd dong trwédc va chi s6 cot sau. Vi du:

board[1][2]; //Access element on row 2 and column 3

Thuwe hién truy cap mang board v&i chi sd dong la 1 va chi sb cot 1a 2 sé trd dén 6 nho tai dong thir 2
va cot thir 3, do chi sb ctia mang sé bat dau tir 0. Twong tw, dé truy cap phan tlr ctia cing clia mang
hai chiéu 3x4, ching ta truy cap véi chi sb (2, 3).

E}é truy cap toan bd mang hai chiéu, ching ta cé th,é str dung 2 vong lap: vong lap ngoai sé truy cap
lan lwot cac dong, vong lap bén trong sé truy cap tat ca cac cot cua dong hién tai ma vong lap ngoai
dang truy cap dén.

int board[3][4] =

{1, 1,1,1},
{ 2) 2) 2) 2 })
{ 3: 3: 31 3}
}s5
for(int row = 9; row < 3; row++)
{
for(int col = 0; col < 4; col++)
{
cout << board[row][col] << " ";
}
cout << endl;
¥

Nhap dir liéu cho mang hai chiéu

Ciing twong tw viéc cac ban nhap dir liéu cho mang mét chiéu, chung ta st dung déi twong cin trong
thw vién iostream. C4c ban chi can lwu y rang khi thao tac v&i cac phan tir trong mang hai chiéu,
ching ta phai cung cap da 2 chi s (hang va cot) thi méi xac dinh dwoc dia chi phan ti ma ching ta
can thao tac.

cin >> <name_of_array>[row_index][col_index];
Trong dod, row_index la chi s0 dong ctia phan ttr, col_index la chi sO cbt ctia phan tir.
Vi du:

int board[3][3];

for(int row = @; row < 3; row++)

{
for(int col = @; col < 3; col++)
{
cin >> board[row][col];
}




Téng két
Trong bai hoc nay, ching ta da cling tim hiéu vé mét cach t6 chirc div liéu maéi trén may tinh. Mang
hai chieu dwgc st dung kha pho bién dé giai quyét mét so thuat toan yéu cau t6i wu nhw Quy Hoach

Pong, bai todn do thi, ... Cling co thé dwoc sk dung trong viéc thiét ké mét so tro choi don gian, vi du
game Minesweeper. Ching ta sé con &rng dung nhieéu vé mang hai chiéu trong cac bai hoc sau.

Bai tap co ban

1/ Viét chwong trinh nhap di liéu cho mang hai chiéu co6 s dong, s6 ¢t dwong (tiy y ban). In ra
man hinh két qua la tdong cia moi dong trong mang hai chiéu ban vira nhap.

Vi du minh nhap mang hai chiéu 3x3 nhu sau:
ua in ra man hinh sé la:

Trong d0, 8 la tdng cac gia tri trong dong dau tién, 9 1a tdng cac gia tri ciia dong the 2, 11 1a tdng cac
gia tri cia dong thir 3.

2/ Viét chwong trinh tim kiém sw xuét hién cta gia trji X nhap tir ban phim trong mang hai chiéu.

5.4 Cac thao tac co ban vé&i mang hai chiéu

Tro‘ng bai hoc néy, minh sé hudng dén,céc ban thy’c hién moét sé thao tac co ban véi mang hai
chiéu, cling co thé coi day la giai mét sO bai tap mau co ban, gidp cac ban hinh thanh tw duy giai cac
bai toan c6 thé giai quyét dwoc bang mang hai chiéu co ban.

Tinh tdng cac phan t& trén dwéng chéo chinh

Truwong hgp mang hai chiéu cé dudng chéo chinh va duong chéo phu chi ton tai khi s6 hang bang
sO cot (c6 nghia la ma tran vudng). Khi dé, duwdng chéo chinh c6 dang:

Déc diém cla cac phan tir nam trén duwdng chéo chinh ctia ma tran vuéng la chi sé hang luén bang
chi s cot.

{ a[i][i] | @ <= i <= n-1 }



Gia st s6 hang (hoac sb cot) ciia ma tran vudng nay la N, ching ta chi can st dung vong lap for dé
Iap tlr gia tri 0 dén N-1, ctr mai lan lap va&i bién vong Iap index, ching ta cdng don gia tri cia phan
tl Array[index][index] vao bién tong nao do.

int main()
{
int myArr[100][100];
int level;
cout << "Enter level of squared matrix: ";
cin >> level;

//1input
for (int row = 0; row < level; row++)

{

for (int col = 0; col < level; col++)

{
}

cin >> myArr[row][col];

}

//calculate
int sum = 9;
for (int index = 0; index < level; index++)

{
}

//output
cout << "Result:

sum += myArr[index][index];

<< sum << endl;

system("pause");
return 0O;

}

Trong chwong trinh trén, mang hai chiéu myArr chwa dugc khdi tao khi khai bao, nén minh phai
cung cap théng tin s6 hang va so cét cu thé cho compiler.

X6a mot dong trong mang hai chiéu

Vé phan input, ching ta nhap di liéu bao gom s hang, so cot va gia tri clia moi phan i trong mang
hai chiéu.

Trong phan x{ ly, ching ta can nhap sb dong can loai bd khdi mang hai chiéu. Minh chwa thiét ké
phan x{ ly tredng hop nhap sai sé dong. Sau dé, twong tw viéc xéa mdt phan t& trong mang mot
chiéu, & mang hai chiéu, mét phan tl chinh la mot mang mét chiéu. Do dé, ching ta khéng phai ghi
dé gia tri sau |én gia tri trwé'c, ma chung ta can ghi dé div liéu ciia dong sau [én dong truwéde dé.

int main()
{
int myArr[100][100];
int num_of_row, num_of_col;

//input

cout << "Enter number of rows: "; cin >> num_of_row;
cout << "Enter number of columns: "; cin >> num_of_col;
for (int row = @; row < num_of_row; row++)

{
for (int col = 9; col < num_of_col; col++)
{
cin >> myArr[row][col];
}
}
//process

int removeRow;
cout << "Enter the row you want to remove: ";
cin >> removeRow;

//Overide the next row onto the previous row
for (int row = removeRow; row < num_of_row - 1; row++)

{
for (int col = 9; col < num_of_col; col++)
{
myArr[row][col] = myArr[row + 1][col];
}
}

num_of_row--;




//output
for (int row = @; row < num_of_row; row++)

{
for (int col = 0; col < num_of col; col++)
{
cout << myArr[row][col] << " ";
}
cout << endl;
}

system("pause");
return 0;

Téng két

Trén day chi moi la mét s6 thao tac co ban khi can s dung dén mang hai chiéu. Hi vong bai hoc nay
co thé giup cac ban hiéu ré hon vé ban chat cia mang hai chiéu khi lwu trir trong may tinh.

Bai tap co ban

Dwa trén chwong trinh x6a mot dong trong mang hai chiéu ma minh da Iém‘méu & trén, cac ban hay
viet chwong trinh x6a mét cét X dwoc nhap tir ban phim trong mang hai chiéu.




