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Bai gidng c6 st dung hinh vé& trong cudn sach “Absolute C++. W. Savitch, Addison Wesley, 2002”
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1. G161 thieu C++

» Thé nao la Ngén nglr, Ngon ngilr 13p trinh?

» Ngubn gdc (S tién hoéa clia ngdn nglt 13p trinh)
Ngén nglr bac thap: Assembly
Ngon nglr bac cao: C, C++, FORTRAN, COBOL, ...
Ngén nglr hwdng doi twong (Object-Oriented Programming):
C++ Java, ...

» MOt sO thuat nglr trong C++
Chwong trinh (Program),
Ham (Function),
Thuw vién (Library)
Input/Output (/0)



Vi du chuong trinh C++ (1/2)

Display 1.1 A Sample C++ Program

1 #include <iostream>
2 using namespace std;

3  int main( )

4 A

5 int numberOfLanguages;

6 cout << "Hello reader.\n"

7 << "Welcome to C++.\n";

8 cout << "How many programming languages have you used? ";
9 cin >> numberOfLanguages;

10 if (numberOfLanguages < 1)

11 cout << "Read the preface. You may prefer\n"

12 << "a more elementary book by the same author.\n";
13 else

14 cout << "Enjoy the book.\n";

15 return 0;

16 }



Vi du chuong trinh C++ (2/2)

SAMPLE DIALOGUE |

Hello reader.
Welcome to C++.
How many programming languages have you used? @ <«—— User types in 0 on the keyboard.

Read the preface. You may prefer
a more elementary book by the same author.

SAMPLE DIALOGUE 2

Hello reader.
Welcome to C++.
How many programming languages have you used? 1-e— User types in 1 on the keyboard.

Enjoy the book




2. Bién (variable) trong C++

» Bién (variable) trong C++
MOt vung b0 nho dé lwu trir di? liéu cho mot chwong trinh
PHAI KHAI BAO tat cd dir liéu trwdc khi sk dung trong
chwong trinh

» Cach dat tén bién trong C++
T khoa (keyword) hodc tlr danh riéng <>Tén bién
Tén bién phan biét chi hoa chi¥ thuwdng
Tén bién nén la nhing tén c6 nghia (theo chuan)

» Toan tl sO hoc: +, -, *, /[, %0, ++, --



Kieu dir lieu (1/2)

Display 1.2 Simple Types

TYPE NAME MEMORY USED SIZE RANGE PRECISION

short 2 bytes —32,767 10 32,767 Not applicable

(also called

short int)

int L bytes —-2,147,483,647 to Not applicable
2,147,483,647

long L bytes —2,147,483,647 to Not applicable

(also called 2,147,483,647

long int)

float 4 bytes approximately 7 digits

1038 to 1038

double 8 bytes approximately 15 digits
10398 t0 103%



Kieu dir lieu (2/2)

long double 10 bytes approximately 19 digits
107493% t0 10493

char | byte All ASCII characters Not applicable
(Can also be used
as an integer type,
although we do not
recommend doing
50.)

bool | byte true, false Not applicable

The values listed here are only sample values to give you a general idea of how the types differ.
The values for any of these entries may be different on your system. Precision refers to the num-
ber of meaningful digits, including digits in front of the decimal point. The ranges for the types
float, double, and Tong double are the ranges for positive numbers. Negative numbers
have a similar range, but with a negative sign in front of each number.



Gan du liéu cho bién
» Khoi tao dir liéu béng mOt cau khai bao
Néu khong khai bao, mQt bién s& cé gia tri

“undefined”!

int myVar = 0;
» Gan dr liéu trong luc chay
Lvalue (phia bén trai) & Rvalue (phia bén phai)

Lvalue phai la cac bién
Rvalue c6 thé la bat ky biéu thlrc nao
Vi du: distance = rate * time;

Lvalue la distance

Rvalue la rate * time
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Gan dir liéu: ky hiéu viét tat (1/2)

count += 2; count = count + 2;

total —-= discount; total = total - discount;

bonus *= 2; bonus = bonus * 2;

time /= rushFactor; time = time/rushFactor;

change %= 100; change = change % 100;

amount *= cntl + cnt2; amount = amount * (cntl + cnt2);

* Post-Increment: count ++
* Dung gia tri hién tai cUa bién trudc, sau dé mai tang gia tri thém |
* Pre-Increment: ++count
 Tang gia tri hién tai cla bién thém | trudc, sau dé mai dung gia tri
mQi nay

10



Gan dir liéu: ky hiéu viét tat (2/2)

» Cau hoi |:gia tri cUa valueProduced va n ?
int n = 2, valueProduced;
valueProduced = 2 * (n ++);
cout << valueProduced << end!;

cout << n << endl;

» Cau hoi 2:gia tri cUa valueProduced va n ?
int n = 2, valueProduced;
valueProduced = 2 * (++ n);
cout << valueProduced << end!;

cout << n << endl;



Nhitng quy tiac khi gan dir liéu

» Tinh twong thich cua di liéu

Quy tac chung la khoéng gan mot kiéu div liéu cho mdt bién

thuQc kiéu dir liéu khac

intVar = 2.85; (intVar la mOt bién kiéu int) => gia tri 2 dwoc

gan cho bién intVar
Chi phan integer la pht hop, vi thé né dwoc gan cho bién intVar
Puwoc goi la“gdn di? liéu ngam (implicit)” hodc “tur dong chuyén doi div
liéu (automatic type conversion)”



Chudi escape

» Cau triuc: \<ky_tw>
» Thong bao v&i trinh bién dich dé6 mot chubi ky tw
dac biét

\n

\r

\t

\a

\\

New line

Carriage return (Positions the cursor at the
start of the current line. You are not likely to
use this very much.)

(Horizontal) Tab (Advances the cursor to the
next tab stop.)

Alert (Sounds the alert noise, typically a
bell.)

Backslash (Allows you to place a backslash in
a quoted expression.)

\’ Single quote (Mostly used to place a single
quote inside single quotes.)

\” Double quote (Mostly used to place a double
quote inside a quoted string.)

The following are not as commonly used, but we include them for
completeness:

\V Vertical tab
\b Backspace

\f Form feed

\? Question mark



Literal & HANG SO

(CONSTANT)

» Literal
2,5.85,“A”,“Hello World”
Khéng thay doi trong chwong trinh
» Hang sO kiéu literal cung cap it y nghia. Vi du: sO 24
<hong dién dat dwgc thong tin gi
> —éng sO dwoc dat tén (Named Constant hoac

Declared Constant) cung cap y nghia mudn dién dat. Vi
du:
constant int NUMBER_OF_STUDENTS = 24;




Named constant

Display 1., Named Constant

#include <iostream>
using namespace std;

{
const double RATE = 6.9;

1
2
3
4 1int main( )
5
6
7 double deposit;

8 cout << "Enter the amount of your deposit $";

9 cin >> deposit;

10 double newBalance;

11 newBalance = deposit + deposit*(RATE/100);

12 cout << "In one year, that deposit will grow to\n"

13 << "$" << newBalance << " an amount worth waiting for.\n";
14 return 0;

15 %}

SAMPLE DIALOGUE

Enter the amount of your deposit $100
In one year, that deposit will grow to
$106.9 an amount worth waiting for.

I5



D6 chinh xac trong phép tinh (1/2)

» RAT QUAN TRONG. Biéu thirc trong C++ c6 thé dworc
tinh toan khong nhw ban mong doi
» Toan hang (operand) cé th¥ tw cao nhat s& quyét dinh
dQ chinh xac (int, float ...) dwgc thirc hién
» Vi du:
|7/5=>3

Ca hai toan hang déu 1a sO nguyen (integer) => B0 chinh xac theo
kiéu s6 nguyén duoc thue thi !

170/5=>34

Toan hang c6 thlr ti cao nhat Ia ki€u double (17.0) => D chinh xac
theo ki€u double duoc thuc thi!

int varl = |;int var2 = 2;
Cau hoi: Gia tri cla varl/var2?



b6 chinh xac trong phép tinh (2/2)

» Phép tinh dwgc thwe hién trng budc tw trii qua
phai
| /2/3.0/4 :Thwc thi theo 3 budc
|1/2 =>0
0/3.0=>0.0
0.0/4=>0.0



P06 uu tién cua toan tu (1/4)

Display 2.3  Precedence of Operators

Highest precedence
Scope resolution operator (done first)
. Dot operator
—> Member selection
(] Array indexing
) Function call
++ Postfix increment operator (placed after the variable)
— Postfix decrement operator (placed after the variable)
e Prefix increment operator (placed before the variable)
-— Prefix decrement operator (placed before the variable)
! Not
- Unary minus
+ Unary plus
* Dereference
& Address of
new Create (allocate memory)
delete Destroy (deallocate)
delete[] Destroy array (deallocate)
sizeof Size of object
) Type cast




P uvu tién cua toan tu (2/4)

* Multiply

/ Divide

% Remainder (modulo)

- Addition

- Subtraction

<< Insertion operator (console output)
>> Extraction operator (console input)

Lower precedence
(done later)




P06 uu tién cua toan tu (3/4)

Display 2.3 Precedence of Operators

All operators in part 2 are of lower precedence than those in part 1.

< Less than

> Greater than

<= Less than or equal to
>= Greater than or equal to
== Equal

I= Not equal

&& And

I or
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P06 uu tién cua toan tu (4/4)

Assignment

Add and assign
Subtract and assign
Multiply and assign
= Divide and assign Y

= Modulo and assign Lowest precedence
(done last)

+
Il

>
I |

? Conditional operator

throw Throw an exception

, Comma operator
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Vi du d0 uvu tién cua toan tu

» Toan tl sO hoc cé dO wu tién cao hon toan tl logic
x+ | >2]|x+ | <-3twong dwong voi (x + 1) >2 || (x +
) <-3

» SO nguyén dwoc st dung nhw cac gia tri boolean
Gia tri khac O: true
Gia tri O: false
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Ep kiéu

(Type casting)

» Ep kiéu cho cac bién
Cé6 thé thém “.0” vao cac literal dé ép budc thay ddi do
chinh xac, nhwng v&i cac bién thi sao ?

» static_cast<double> intVar: ép hodc chuyén dbi intVar

sang ki€u double

Pay la cac chuyén dbi kiéu gia tri twd&ng minh (explicit)

» Hai cach ép kiéu
Ep kiéu ngam (implicit) hodc tw dong: vi du biéu thirc 17 /
5.5 sé ti dOng chuyén 17 thanh 17.0
Ep ki€u twdng minh: (double) 17 /5.5
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3. Biéu thuc logic
» Toan tl¥ logic trong C++
Toan ti AND (&&)

Toan tt* OR (||)

Toan t&r NOT (!): phu dinh
» Toan t& quan hé (so sanh) trong C++

Display 2.1 Comparison Operators
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IN

IV

Equal to
Not equal to
Less than

Less than or
equal to

Greater than

Greater than
or equal to

X + 7 == 2%y
ans != 'n’
count < m + 3

time <= limit

time > limit

age >= 21

X+7=2y
ans # 'n’
count<m+3

time < limit

time > limit

age = 2i



Gia tr1 cua biéu thuc logic
» Kiéu di liéu bool. Hai gi4 tri: true, false la cic hang
sO dwoc dinh nghia trwdc

Display 2.2 Truth Tables

AND
Exp_1 Exp_2 Exp_i1 && Exp_2
true true true
true false false
NOT
false true false
false false false Exp H(Exp)
true false
OR false true
Exp_1 Exp_2 Exp_i | | Exp_2
true true true
true false true
false true true
false false false
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4. Input/Output

» DOi twong 1/O: cin, cout, cerr
» Thw vién <iostream>

#include <iostream>
using namespace std;

» cout << numberOfGames << " games played."; s€ in ra
man hinh gia tri cQa bién numberOfGames va chudi ky
tw " games played.”

» In dong mQi:

St dung chuGi“\n” (newline): cout << "Hello World\n";
SCr dung doi twong end!: cout << "Hello World" << endl;
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Pinh dang gia tri in ra

» cout << "The price is $" << price << end|;
Néu bién price co gia tri 78.5, man hinh s& hién thi:
The price is $78.500000 hoac
The price is $78.5

» Chi dinh kich thwdc phan thdp phan:
cout.precision(2); => The price is $78.50
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Error output

» S dung doi twong cerr
Twong tw nhw cout
Cung cap €O ché dé phan biét man hinh binh thuwdng va
man hinh IGi

» Chuyén hwdng lubng in ra
Hau hét cac hé thf)ng cho phép cout va cerr dwg'c chuyén
hwdOng sang cac thiét bi khac (may in,file, ...)
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Input sir dung cin

» cin dung dé nhap d liéu cho cac bién <> cout ding
dé in di¥ liéu ra

» cln >> var

DAu nhac trén man hinh doi nhap di¥ liéu vao
Gia tri nhap vao dwQc gan cho bién var
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5. Phong cach lap trinh

» Muc tieu: tao chwong trinh dé doc va thay doi
» Chu thich (comment) trong C++, co 2 cach:

I/ cGu chu thich

[* doan cha thich */
» MOt vai quy woc dat tén trong C++

Quy tac: tén phdi cé y nghia

S¢ dung CHU HOA cho cic hang sO (vi du:
NUMBER_OF STUDENTYS)

Pat tén bién theo dinh dang lowerToUpper (vi du:
numberStudent), co thé thém kiéu di liéu vao dau tén
bién (vi du: iNumberStudent, fCount, ...)
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6. Thu vién

» # include <tén_thwr_vién>
» C++ cung cap san rat nhiéu thw vién: x& ly vao/ra
(Input/Output), tinh toan (math), chubi ky tw (string)
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Namespace

» Namespace xac dinh mQt tap cac tén dwgc dinh
nghia

» Vi du:
#Hinclude <iostream>
using namespace std;

» Thay vi phai viét std:cin, chung ta chi can viét cin
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Tom tat

» C++ la ngon nglr lap trinh phan biét chl* hoa, ch®
thwong

» Nén d&t cac tén (bién va hang s0) ¢ y nghia

» Cac bién phai dwoe khai bao trwdc khi st dung, va nén
duoc khéi tao

» PO chl'[lh xac tinh toan phu thuQc todan hang co thw ty
cao nhat

» #include cac thw vién khi can thiét

» DOI tuwo'ng cin, cout, cerr

» S& dung cac cha thich khi 1&p trinh gidp chwong trinh dé
hiéu
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