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Noi dung budi hoc
1. Bién va khai bao bién, hang so
2. Cac kiéu di¥ liéu co ban

3. C4c phép toan, biéu thirc



Bo nh& may tinh

> BO nhd: chubi cac phan tir 0 — 1 (bit)
% 4GB RAM = 2% byte = 235 bit (~ 32 1y bit)

0 1 2 3 9 5 6 7 8

9 10 11 12 13 14 15

17 |FC|FF|7F|04|29|EF |D8|FF

FF|FF |FF|FF|FF|9B|7F

BITS & BYTES

1 BIT - stands for Binary diglT
1 Byte = 8 bits

Y2 byte = 1 nibble = 4 bits

2x byte = 1 word = 16 bits

2x word = 1 long word = 32 bits

1KByte = 1,024 bytes = 2
1MByte = 1,048,576 bytes = 22°
1GByte = 2% bytes
1TByte = 2% bytes
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Bo nh& may tinh

» Ngon nglr l1ap trinh bac cao (C++)
< Dat tén va kiéu cho cac vung nhé (bién)
Vi du: vung nh& chira thdi gian may bay toi

dich dén | moét so6 thwe dwoc dat tén l1a
timeToArrival.

Vi du: vung nh¢ chira ho va tén cua sinh vién
la mét chuéi ky tw dwoc dat tén la

studentName.
“ DPem lai y nghia cho cac vung nh¢
« Thay vi cac con s6 0 —1 =
S5



CT1. Nhap va in dir liéeu

Muc tieu: Nhap tén va in cau chao

#include <iostream>
using namespace std;

int main()

{
cout << "Please enter your name: ";
string firstName;
cin >> firstName;
cout << "Hello, " << firstName << endl;
return 0;

}




CT1. Mo ta

» In cau thong bao

> Khai bao bién firstName c6 kiéu string
< Vung nh& la mot chudi ky tw

> Nhap chubi ky tw: phép toan >>
< Vao bién (ving nh&) c6 tén firstName

> Inracau chao



y
A > H A

Kieu div liéu ctaa bién

> Kiéu di¥ liéu cua bién quyét dinh cac

phép toén trén bién

N/

< cin >> firstName; doc ky tw dén khi gap

mot khodng trang (doc 1 ti)

N/

< Khodng trang: dau cach, dau tab, dau

xudng dong



Poi twong cin

> cin: dai dién cho luéng nhap chuan
< Néu khong co gi dac biét: ban phim
< cout: ludng xuat chuan (man hinh)

> cin s dung phép toan >> (right-shift)

“* Nguworc lai v&i cout (<<)



CT2. Phép toan trén chuoi

Muc tieu: Nhap tén, ho va in cau chao

int main() {
cout << "Enter your first and second names\n";
string first, second;
cin >> first >> second;

string name = first + + second;
cout << "Hello, " << name << endl;

return 0;
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CT2. M6 ta

» |n cau thong bao
» Khai b&o 2 bién first, second kiéu string
> Nhap chubi ky tw vao hai bién
< Bién first r6i dén bién second
> Néi hai chudi véi dau cach & gitra
< Phép toan cong chubi (+)

< Phép toan gan két qua vao bién name (=)

A 10
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Phép gan

> Dau bang =: Gan gia tri ctia biéu thirc
vé phai vao bién (vung nhé&) & vé trai
< VUng nh& & vé trai co kiéu twong thich voi
gia tri ciia biéu thirc vé phai
> Vi du:
* name =first + ' ' + second,;
* distance = velocity * timePassed,;
*» circleArea = 3.14 * circleRadius * circleRadius;

// 0 —

/

A 11
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CT2. Métso lwu y

> CAc gia tri chudi co thé viét lién tiép
< C++ tw dong ndi cac gia tri chubi
% Vidu: "Hello, " "World"
> Ky tw '\n': dau xudng dong
% '\t': dau tab
> Phép cdng + ndi 2 xau
< Phép cong véi so ?



CT3. Nhép va in so nguyén

int main() {

cout << "please enter your first name and age\n";

string firstName;

int age;

cin >> firstName >> age;

cout << "Hello, " << firstName

<< " age " << age << endl;

return 9;

- P PR il




CT3. Mo ta

> Khai bao bién firstName kiéu string va
bién age kiéu int (s nguyén)

> Nhap chubi ky tw vao firstName

> Nhap tudi (s6 nguyén) vao bién age

» Inracau chao

< Tén trudc roi dén tudi



So6 va chudi ky tw

- String int, float, double
> cin >>: doc chudi > cin >>: doc sb
> cout <<: in chudi > cout <<: in sb
> phép +: ndi chudi > phép +: cdng sb hoc
> phép += s: ndi chudi s > phép += n: tdng I1én n
vao cudi

» phep ++: khong co (sinh » phep ++: tang l1én 1
16i)
> phép -: khéng co (sinh 16i) > phép -: trr s6 hoc

A 15 |



Tén

> Bat dau bang chi¥ cai hodc dau gach
duwol
> CO6 thé cé chir cai [a-zA-Z], chi sO [0-
9], dau gach dudi
v X, timeToArrival, myBeautyl
» Khéng dung cac tr khdéa cua C++
» int, if, while, double ... PRI L



Bang tww khéa C++11

alignas

alignof

and

and_eq

asm
atomic_cancel
atomic_commit
atomic_noexcept
auto

bitand

bitor
bool
break
case
catch
char
charl6 t
char32_t
class
compl

concept
const
constexpr
const_cast
continue
decltype
default
delete

do

double

dynamic_cast
else

enum

explicit

export

extern

false

float

for

friend

A 17




Bang tww khéa C++11

goto

if

import
inline

int

long
module
mutable
namespace
new
noexcept

not
not_eq
nullptr
operator
or

or_eq
private
protected
public
register
reinterpret_cast

requires
return

short

signed
sizeof

static
static_assert
static_cast
struct

switch
synchronized

template using
this virtual
thread local | void
throw volatile
true wchar _t
try while
typedef XOr
typeid Xor_eq
typename

union

unsigned

18




Cach dat tén

» Chon tén co y nghia
< Lap trinh nhw ké chuyén
< Tén viét tat thwdng khé doc
« Cho nguwoi khac
« Cho chinh ngudi 1ap trinh sau 1 ngay, 1 tuan
< Dung tén viét tat chi khi chac chan ai ciing
hiéu
e Toado x,y

e Bién dém i =

19



Cach dat tén

» Dat tén khéng qua dai
< TOt: arrivalTime
* Khong nén: the time_that John_arrive
» Phong céach
< Dung dau gach duwdi
 partial_sum, people count
< Dung kiéu “lac d3” (CamelCase)
 timeToArrival, ageOfJohn

A 20
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CT4. Phép toan so6 hoc

" int main|()

{

$1nclude <t

cout << "please enter a floating-point number:
double n;

@ s S e

B s S e == 1" L)
SN == T R
<z " \nEhree  times+ i ==L " I8N
<< "\ntwice n == " << n+n
<< "\nn squared == " << n*n
<& e eRPrRE e S NSl e /A0
<<-"\nsgilare roetiiof 'n == IS S caEbaieg)
G
}
/// 21
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CT4. Mo ta

> Nhap mdt so thwe vao bién n
< Viét tat ciia number
> In gia tri cac biéu thire tinh trén n

< n+l |
4z W ’!
n-+n - sqrt(n) can }
#include <cmath> ;e‘

n*n e |

o0

o

®

o
o
‘0’ W t
* Nn/2 P



CT5. Boi don vi inch ra cm

int main|()

{

o —— A I

const double cmPerInch = 2.54; |

int lengthInInch = 1; 4

COUEC S Plea sevenken o scichimm
SR T e hies 202"

elae>adengthInTaehs

cout <LaEength il ninEhs<a T a2 wt

<< cmPerInch*lengthInlInch
< e e

/// 23 J
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CTS5. Mo ta

> Bién cmPerInch c6 gia tri 2.54
< Khoéng thay dbéi trong chwong trinh
“ Thém khai bao const
- Pat tén cho giéa tri 2.54 (dé ké chuyén 1)
« Tranh 16i thay doéi gia tri
< Goi la bién hang hodc hang (constant)

A 24

\\-‘/':» .



{

= A Y e 5 |
Kieu va gia tri 1

Jreucoban ot ciam _§
:

bool logic, dung sai true, false

~ Char Ky tw a', '1', "\n'
~int, short, long  sé nguyén 1,2, -1, -1024 '

~ float, double  s0 thuce 1.35, 1.2E2, |
g 0.54E-3, 1.5f

e




I
O -

Kiéu va gia tr

Kiéu cua thw | Mo ta Gia tri ;
vién chuan "
|

string chudi ky tw “Hello, World”

X , complex<float>(1.0f, 2.0f)
compIeX<T> SO phU’C complex<double>(2.34, -1.26)

va nhiéu kiéu khac




Kieu va gia tri
> Kiéu co san trong ngén nglr C++
¢ Int, bool, double, char ...
> Kiéu dinh nghia trong thw vién chuan
% string, complex, ... (#include <string>)

> Kiéu do nguwdi dung tw dinh nghia

A 2T



Khai bao va khéi tao bién |

— )

int x = 10; 10 [ }
double rate = 0.08; 8
char c = 'A’; A 1
8

string hello = "Hello";

string hello_john = hello + ' ' + "John";
10  “Hello John"™ &:

v

cout << sizeo

: 28
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Poi twong

e — At O g

> DOi twong: bd nhé chira gia tri co kiéu
nhat dinh

> Bién: doi twong co tén

> Khai bao: dat tén cho doéi twong

int x = 10;

double rate = 0.08;

char c = 'A’;

string hello = "Hello";

W&w—‘—»___—-ﬁ e P——



An toan kiéeu (type safety)

> Kiéu gi¢i han cach dung doéi twong
< Phép toan phu thudc vao kiéu
« CO nghia / khéng co nghia
« Két qua phép toan
% Bién chi c6 nghia sau khi khai bao

« Moi phép toan phu hop vai kiéu cla bién tra vé
mot gia tri xac dinh

A 30 |



An toan kiéeu (type safety)

> CO gang dung céc phép toan pht hop
voO'l kiéu

» Tuy nhién, C++ cho phep "vi pham”
< M3 Iénh dé viét, sang tao hon



Vi pham an toan kiéu

int main ()
{
int a = 20000;
char ¢ = a;
int b = ¢;
if (a !'= Db) // != means “not equal”
eOVE" Tl oops ! 1 i< ha | £ N SlT = N A
else
cout << "Wow! We have large characters\n";

C++ cho phép chuyén gia tri tl kiéu "l&n hon" sang bién
c6 kiéu "nho hon"
A" 32
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Vi pham an toan kiéu

{

}

int main ()

int x;
char c;
double d;

double dd

SO S e T
<< 1A

d;

N I N e T e 0
d:

IENE e e e g

1} << C

X, ¢, d chwa dwoc khai tao, gia tri ngau nhién
d, dd c6 thé khdng cod nghia

I g I — e e 5
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Biéu dién doi twong trong bd nhé

> Doi twong la mot day bit (0-1)

% 'A' = 65,, = 01000001,
> Kiéu mang lai y nghia cho day bit

< Giong nhw: s6 37 c6 nghia gi ?

« Nhiét dd ? Bd6 dm ? Chiéu dai ? Thoi gian ...

char ¢ = 'A';
CO U R VA
int 1 = ¢;
C oL 65

7 34

."’ -~ ‘
" e T — o ol "
S . — —— \__/* P






Biéu thirc

> TO hop cla toan tir va toan hang
% Toan tw: cac ky hiéu phép toan
¢ Toan hang: di¥ li€u cho cac phép toan
> Toan t&r can phu hop véi toan hang
* Phép toan hai ngoi: +,-, =, *, /, +=, -=

¢ Phép todn mét ngoi: ++, --



CT6. Tinh quang dwong

= int main ()

{
const double timeStep = 0.5;
double position = 0;
double velocity;

. s ——

WOUTERESIWIILE & R VOU T WE WO C 1 TV ae (TS sy
Elag >, e Loe it vt

RONERC SOS T AL EINg: M PO&L £ 10N NS OS] Bl ot L Na e e« Gy
position = position + velocity * timeStep;

CoUt << "NextiStept” positionsSl te X< Do sit Tond G ol ()| "Ny < eTic
position = position + velocity * timeStep;

EOUEL<< "Nexit ‘step:)ipeosition =41 << posistionf <M a(IE s s S EehE




CT6. Str dung ham

double getPosition(double oldPosition, double velocity,

double timeStep)

double distance = velocity * timeStep;

double newPosition = oldPosition + distance;
return newPosition;

RONERC SOS T AL EINg: M PO&L £ 10N NS OS] Bl ot L Na e e« Gy

)
position = getPosition(position, velocity, timeStep)

.
l/

CoUt << "NextiStept” positionsSl te X< Do sit Tond G ol ()| "Ny < eTic

position = getPosition(position, velocity, timeStep);

EOUEL<< "Nexit ‘step:)ipeosition =41 << posistionf <M a(IE s s S EehE

: 38
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CT6. Str dung ham

double getPosition (double oldPosition,

double velocity,
double timeStep)

double distance = velocity * timeStep;

double newPosition = oldPosition + distance;

return newPosition;

-




CT6. Tiép tuc str dung ham

double step(double oldPosition, double velocity, double timeStep)
{

double newPosition = getPosition(oldPosition, velocity,

timeStep) ;
cout X< "Next.step: position = “ox< newPoSilions << AR e DIkt
return newPosition;
}
EQUREN S ST G PRl g a pOs it Toq =3 <K D OSHsiE oML S SRR SER
position = step(position, velocity, timeStep);
position = step(position, velocity, timeStep);

: 40
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CT6. Tiép tuc str dung ham

double step(double oldPosition,
double velocity,
double timeStep)

double newPosition

= getPosition (oldPosition, velocity,
Col=<<="Next 'step: position s+"

timeStep) ;

S NeWPO S 0N <SS I e Mt auehiey
return newPosition;

' e A’%i’
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CT6. Tiép tuc str dung ham

double step(double oldPosition,
double velocity,
double timeStep)

double newPosition

sl avsycurrent " posdtion
display(newPosition) ;

return newPosition;

= getPosition (oldPosition, velocity,

// <-- vé& hinh & day

timeStep) ;

: 42
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Cau hoi

> Vé ndi dung budi hoc ?
> Vé ndi dung khda hoc ?
> Vé cach to chirc ?



