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UW2AR
 Header files (.h): \AUNU32N"@ (declarations) VBIARTR, WINTH, AILLUT, AOURLAUG

%30 template LNa b bdauanwsasn g le

Source files (.cpp): AUNIAENY (definitions) VaININTULAZLNTAAAS § NUTZNe L1
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LLUﬂﬂ?WN{Uﬁ@TaUTQGIﬁ@
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e aaminavlnstidan
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MyClass.cpp  // Henuwang
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2. N34 Header Guards
11!
« \fla include header %ﬂ%a’]ﬂﬂ%ﬁ]:lﬁ@ﬁ@w} "multiple definition” %38 "redefinition"
/un
« 1% Header Guards ifatfa3ariuns include sﬁy’]
suuvy Header Guard
#ifndef HEADER_NAME_H
#define HEADER_NAME_H

/I \ita®" header file

#endif // HEADER_NAME_H

w3ald #pragma once (laildunasgruualdunnwinaiy)

3. n159AlAIAS19UUY Modular
UUIAA

o usnldsunsweanidulugation 9 Pfniianzianzas

o lugaudazdadlnd .h uaz .cpp 283604

o Mldlduandumalngiguaing wazammnwamlasfivawle
A0819

project/

include/ # Header files (.h)
MyClass.h

— Utils.h

src/ # Source files (.cpp)

MyClass.cpp

— Utils.cpp

I

main.cpp # laanan

% 1 ¢ &
aradsldsandlan

Dev-C++ Programming: Professional wih 3



J v A v A
AUINUITDIINTUNLTYU

1. MyClass.h
#ifndef MYCLASS_H
#define MYCLASS H

class MyClass {
private:

int data;
public:

MyClass(int val);

void showData() const;

#endif // MYCLASS H
2. MyClass.cpp
#include <iostream>

#include "MyClass.h"
MyClass::MyClass(int val) : data(val) {}

void MyClass::showData() const {

std::cout << "Data = " << data << std::endl;
}
3. main.cpp

#include "MyClass.h"

int main() {
MyClass obj(100);
obj.showData();

return O;

A185118
[ [ 6 o % % 2’
o W& MyClass.h Uszmeaaana MyClass Wiauwangi wazlt header guard 1ladnien
o W& MyClass.cpp RenuWsnsuuasnaalas include header 28467483
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e main.cpp ¥4 MyClass.h iNaasuazisunld object vasnana
& A , . o o
o musniWsuuuiidielildsunsuisdensumouazingeinm

syudafvasnsuanivduazlaseaine Modular

(=3
lsz1aw ilyzTainih

won .h / .cpp ANANNTUTaUYRI AR

Header Guards |[TJa9n#n"9Y include 1

Modular structure w“'@uml,l,azﬁﬂga%'ﬂmd'm, AuswiawIunwlaa

o 4 ~ a K
ﬂ’liaaﬂLl,‘iJ‘.IJiszJ‘]JLlaztﬂﬁi\‘lﬁ‘ﬂ\‘l‘[ﬂ‘imﬂﬁl C++ 3gaziagatsdan

1. n1suaniWa .h uaz .cpp at9azLdA
mluaasuanlna?
« Tvld header (.h) 3:1fiuuAn3152n@ (declaration) NS 15w nsUszMARaNE, WeriTn
, autsasi, aauily extern 989
« Told source (.cpp) azLAUN3Tieny (definition) BaIWITH waziuTand19 g Adszmaly
14 header
dselanit
o fuvdouuradlu cpp axliinsenulngang 7 include header 1 9
o aamaovlwg twz header Nliasnlidosnanlnalna
o uonanusuAavavliTalan rulilaasiuwine
o abayUNIRLULTAN InTzudazawi WS .opp vasdatasle
A20819
MyClass.h
#ifndef MYCLASS H
#define MYCLASS H

class MyClass {
public:
MyClass(int val); /I constructor

void printValue() const;

private:

Dev-C++ Programming: Professional wh 5
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int value;

#endif // MYCLASS _H
MyClass.cpp
#include <iostream>

#include "MyClass.h"
MyClass::MyClass(int val) : value(val) {}

void MyClass::printValue() const {

std::cout << "Value is " << value << std::endl;

}

main.cpp

#include "MyClass.h"

int main() {
MyClass obj(42);
obj.printValue();

return O;

2. Header Guards (ﬂadﬁ% include °§'1)

Jy®1n13 include )

sundtlulusiandis #include "MyClass.h' wano 9 asslunanglws wiofllwg header aus 7i
include lW&RanAwits 9z iannsfenudn (multiple definition) vinlwaaslwalairnu

ABun

1% Header Guards @atilu macro 189 C++ ¥iwinfiasrasauin e header an include UAIMIA
573 dhealaiiag include 219 compiler snuldalulwdin uadiiag include Wi TUMTEN
Indan

#ifndef MYCLASS_H  // dhs3lafinisisenia MYCLASS H

#define MYCLASS H  // Y3znn@ MYCLASS_H iouanPnis include wia

/I \ika%1 header file

Dev-C++ Programming: Professional wh 6
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#endif // MYCLASS _H

A128191% MyClass.h (31nA298192191U)
#ifndef MYCLASS_H

#define MYCLASS H

class MyClass {
/I Uszne class

#endif
A9 #pragma once
. IusERBLazaunIn header guard
o l9duan compiler 1% include Inditasaidearngiu
o lailgunasgiu C++ uel compiler #71lwni¥093U (151 GCC, MSVC, Clang)

#pragma once
class MyClass {

...

3. N39ALAIIA319LLIL Modular

Modular Programming foazls?

nsutaldsunsudu luaadas 9 Auunasnainniu

LL@iﬂZISJQﬂﬁ’l‘lﬂﬁ’]ﬁLﬂW’]ZLﬁnz'ﬂ\‘i

lugaudazaazdWd header (.h) uazWe source (.cop) vatsILal

o dlelugagnianusznesauneniuld whodudsznEmnwmswanwiuazingine
Y 1 v '
aragrelassasielistand

ProjectRoot/

include/ # iU lWa header (.h)

Dev-C++ Programming: Professional wh 7
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src/ # AU lW8R source (.cpp)
I— MyClass.cpp
L Utils.cpp

main.cpp # ldananvadldsunsy

L Makefile / CMakeLists.txt # &a3U@& 1%L build project
nsriuzadluga
o 1vld header Y3z interface (AaN, Wﬂﬁfuﬁiwgmfuﬁlﬁ@uﬁuﬁml%)
o 1¥ld source fenuWsrTuLazNEAzIBANNTININIT
o lusunsundn (13 main.cpp) 18LQa619 9 laun include header wazAIR LW source
NN
A19819
Utils.h
#ifndef UTILS_H
#define UTILS_H

int add(int a, int b);
void printHello();

#endif
Utils.cpp
#include <iostream>

#include "Utils.h"

int add(int a, int b) {

return a + b;

void printHello() {
std::cout << "Hello, Modular World!" << std::endl;
}
main.cpp
#include "MyClass.h"
#include "Utils.h"

Dev-C++ Programming: Professional wh 8
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int main() {
printHello();
MyClass obj(10);
obj.printValue();

int sum = add(5, 7);

std::cout << "Sum is " << sum << std::endl;

return O;

111l Modular Programming 9A?
Y A =
2@ J1uazLaun
AAANNTUT O LL@iﬂqu@aﬁ%ﬁﬂﬁﬁ'@Lmu
o A a £ ' ' §
azmnlumi@umﬂm mel,mmal,wuﬂL'«Jaﬂu‘[u@asl,@‘[ugaﬁuﬂ@”l@ﬂmmzwumuﬁu
sossumavhawduiiy sndnudazausuningualugauenninle

Uszngaranan Ing Lﬂﬁﬂ%LﬂWﬁqu@aﬁLLfﬂmLﬂwﬁfu

@12¢19 UML Diagram §1%35uli51an@ Modular

S — + R — +
| MyClass | |  Utils |
S — + R — +
| - value: int |
S — + R —— +
| + MyClass(int) | | + add(int,int) |
| + printValue() | | + printHello() |
S — + R —— +

A A

=

main.cpp (1“5'2 I&l@lau)

Gl

L]
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W8 NaazdaadAn

wonlWa .h waz .cpp|[en declaration AL definition WaANUTALBUAZINFITNINY

Header Guards 89nwM17 include 1 Ta9n% error 1387 compile

Modular Structure  [utialdsunsuidulugaiing Nfaiau uonlwd vldfivnunawlda

ihdasns kutiseanuuudatnildsiandlugnllassains Modular uasillndnanolugaaieds
W3BY Makefile 938 CMake script laasu!

A v a A ] a 6 a . & v % %%
wiovzlinuaTinunmudaudaluga n3AstiWa M33@NT dependencies fiudaldianaiy o)

v @ a A & 6 o
ldasur mgoazBuaiiinvas msuanlna .cpp uaz .h Tw c++ nu

nsuanlna .cpp waz .h T C++

1. AMURNIYUAZLNUINV DI NS UARZBTHA

[ e { &
Toa UNUINAAN hannfitay
.h (Header  [Uszne (Declaration) 1WAy Uszmeaaang, WanTh, Auls, AOUTLAKS,
file) ldsunInduian typedef, macros 9484

.cpp (Source |%enu (Definition) VaIWIRTUUES [[TAFNNTHNITBITIVBININTULAZINTAAN

file) \5aa Uszmealilu header

2. mluaasuanlna?
e UUNANMNTURNABAY: header uAvan “Jazl5119” 1% source Uan “¥iuaengly’
o @ALIAT compile: AW .cpp W& Lidad re-compile ﬂﬂWﬁﬁl include header
o udlpdre: wWaswiarkmulu cpp linsenulWsaud include .h

o . L o v X
e #WUdKW modular programming wazgasynwmduialadinean

3. sUuuumsuanlda Lmuﬁyug'm
aragvlaseasalna

MyClass.h /I Ysenaaans MyClass
MyClass.cpp  // henuwensuuad MyClass
main.cpp /1 1sunsunan (Sanld MyClass)

> 1 v
aaglan

MyClass.h
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#ifndef MYCLASS_H
#define MYCLASS H

class MyClass {

public:
MyClass(int val); /I constructor Yszmely
void printValue() const;  // 1usaalszmety

private:

int value;

#endif // MYCLASS H
MyClass.cpp
#include <iostream>

#include "MyClass.h"

/I %1% constructor

MyClass::MyClass(int val) : value(val) {}

Il BN TOA
void MyClass::printValue() const {
std::cout << "Value is: " << value << std::endl;
}
main.cpp

#include "MyClass.h"

int main() {
MyClass obj(100);
obj.printValue(); // Output: Value is: 100

return O;

4. agﬂﬂ'umamwn‘lﬂﬁ
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ARADY T1gazLdyn
8379 header file (.h) 1524 class, WINTw, w13, prototype
v . a 6 @ A
&314 source file (.cpp) RenunsnTuuasiusaanUszmels header

1%"[:1/467 source #include header Lﬁavﬁawim declaration NU definition

Tulisunsunan #include header|ialSanld class ®IaWINTH

6 @ a [ A %
aanwann .cpp TN 897 & source LiNa&3149 executable

5. 48A235¢29
o adndszmeadienuwanioilu header (8n13% inline functions %38 template) LWszaz¥in LW
[Aamsienutiaaunonwg
« @097 Header Guards TwlWg header 1iatTasri include 1
o 4 include Minanzan agh include header 71l udulu header 849 iaTuaaLIR

compile
dadatalusunin 5 TlsunaufiuenlWd h uaz .opp ategndas wibudeduede 9

@08197 1: AaEINY 9 uEAIDBAIN
MyClass1.h

#ifndef MYCLASS1 H

#define MYCLASS1 H

class MyClass1 {
public:
void sayHello();

#endif
MyClass1.cpp

#include <iostream>

#include "MyClass1.h"

void MyClass1::sayHello() {

std::cout << "Hello from MyClass1!" << std::endl;
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}

main1i.cpp

#include "MyClass1.h"

int main() {
MyClass1 obj;
obj.sayHello();

return O;

ﬁ"ai)ﬂhd‘ﬁ 2: ﬂmmﬁuu,azuamd'nami"mamﬁu
MyClass2.h

#ifndef MYCLASS2_H

#define MYCLASS2_H

class MyClass2 {
private:

int number;

public:
MyClass2(int n);

void printNumber() const;

#endif
MyClass2.cpp
#include <iostream>

#include "MyClass2.h"
MyClass2::MyClass2(int n) : number(n) {}

void MyClass2::printNumber() const {

std::cout << "Number is: " << number << std::endl;
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main2.cpp

#include "MyClass2.h"

int main() {
MyClass2 obj(42);
obj.printNumber();

return O;

@08197 3: AANEIANIINIINIH (Employee) WiLZauaziduiian
Employee.h

#ifndef EMPLOYEE_H

#define EMPLOYEE_H

#include <string>

class Employee {
private:
std::string name;

double salary;

public:
Employee(const std::string& n, double s);

void display() const;

#endif
Employee.cpp
#include <iostream>

#include "Employee.h"
Employee::Employee(const std::string& n, double s) : name(n), salary(s) {}

void Employee::display() const {
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std::cout << "Employee: " << name << ", Salary: $" << salary << std::endl;

}

main3.cpp

#include "Employee.h"

int main() {
Employee emp("John Doe", 35000.0);
emp.display();

return O;

G897 4: ARNEIWIIHR T ALAA BAEWEN
Rectangle.h

#ifndef RECTANGLE_H

#define RECTANGLE_H

class Rectangle {
private:
double width;
double height;

public:
Rectangle(double w, double h);

double area() const;

#endif
Rectangle.cpp

#include "Rectangle.h"

Rectangle::Rectangle(double w, double h) : width(w), height(h) {}

double Rectangle::area() const {

return width * height;

Dev-C++ Programming: Professional
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}

main4.cpp
#include <iostream>

#include "Rectangle.h"

int main() {
Rectangle rect(5.0, 3.0);
std::cout << "Area of rectangle: " << rect.area() << std::endl;

return O;

Ga08197l 5: AaEEWIA1T (BankAccount) Liuganidn uazdnnan
BankAccount.h

#ifndef BANKACCOUNT_H

#define BANKACCOUNT_H

class BankAccount {
private:

double balance;

public:
BankAccount(double initialBalance);
void deposit(double amount);
void withdraw(double amount);

double getBalance() const;

#endif
BankAccount.cpp
#include <iostream>

#include "BankAccount.h"

BankAccount::BankAccount(double initialBalance) : balance(initialBalance) {}
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void BankAccount::deposit(double amount) {

balance += amount;

void BankAccount::withdraw(double amount) {
if (amount <= balance) {
balance -= amount;
} else {

std::cout << "Insufficient balance!" << std::endl;

double BankAccount::getBalance() const {
return balance;

}

main5.cpp

#include <iostream>

#include "BankAccount.h"

int main() {
BankAccount acc(1000.0);
acc.deposit(500);
acc.withdraw(200);
std::cout << "Current balance: " << acc.getBalance() << std::endl;
acc.withdraw(2000); // naaaInawNukyaa

return O;

S5aaulng (@r089)

g++ MyClass1.cpp main1.cpp -0 program1
g++ MyClass2.cpp main2.cpp -0 program2
g++ Employee.cpp main3.cpp -0 program3
g++ Rectangle.cpp main4.cpp -0 program4

g++ BankAccount.cpp main5.cpp -0 program5
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09: 6 (%]
YNABDWBNIIA E’J&IVL‘WR (Y3 33%‘[1]‘5!,!,?']3& C++ Iﬂ Elsl‘igf Dev-C++

msnasnlnduazsuldsunsaln Dev-C++
1. Waldsunsa Dev-C++
« 1TalUsunTu Dev-C++ duan
o tevlSTusiand 1Widan File > New > Project... tioasslusiandlng wiaiian File >

New > Source File 1Waa319 W& .cpp 1nal

2. #5191U519n6 (Project)
« 1iaidan New Project
o Randszinnlysiand 1w Console Application
. asdelunanduazidonlnaasiivlng

o Dev-C++ 22@9 MAWAN LB main.cpp 1A

3. 1t bld .h waz .cpp
o tiinaeWa 1 MyClass.cpp, MyClass.h, main.cpp

« l#i78n Project > Add to Project... La3LRan & .cpp kaz .h NdaIn TR lwlls
Lana

e Dev-C++ ﬁ]xﬁ'@ﬂﬂiﬂawvlwﬁnﬂvlw553uﬂ”u

4. BaulaalwlWd .cpp waz .h
o unbulWg .cpp uaz .h aNGRINNT

@ \ \ . ~ x> . = a 9
e  @IDYILDUW main.cpp szﬂﬂﬂmu maln() Lﬂu?@LiN@uTaﬂIﬂiLLﬂiw

5. aaxlwaldsiana
« @anilonon Compile (YuzUWwilas niana Ctrl + F9)

e Dev-C++ 2:313R0UlAANNTaRaNANART D 1Y

o  tlufidafianaa aza319lNa executable (.exe)

6. sulusunsa
« AAnflonau Run (Wujdaumdoudidon wiana Ctri + F10)

o lUTUNTNAYINN LAZLRAINAANTLURINGNS Console (WHNGNIFN&)
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v v 6 % (2 % [
o teaaiminau nsLazIwnIaun 1na F9

VY a
7. unladafianan
o 4 Error w32 Warning lun3aau'lng Dev-C++ azuaastannuluais Output
o FUTIANUAANANA LAz U lAaa1NTEL

o AMNunAaN WSl lUTTaRANAA

A19819

awg@qmﬁiﬁﬂﬁmﬁ%a MyProject & lW&
e MyClass.h
e MyClass.cpp
e main.cpp

AN

—_

\J@ Dev-C++ uanlraaldsiand MyProject
Wiy Inananaanunlulysang (@89 ki)
n@ Ctrl+F9 1wanaw lwa

> w DN

na Ctri+F10 LNaTh

NAYLAG)
o W& .h (header) 3z liignaaniwdusn udazgn include 1 lu/lu .cpp
o Dev-C++ 3zaauIwa .cpp nnInalulisandnunu

o athAnanlWdiaunaulndnnass (Ctri + )

araealdsandian 9 lasusnlWs .h N .cpp wiauuaas UML, 1aa, nasu uazdnafuneldan

TR
> 1 I3 (> %
Aat19ldsane: sTUUIRNIINIIRD (Book Management)

1. UML Diagram

| - title: string |

| - author: string |
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| + Book(t, a) |

| + getTitle(): string |

| + getAuthor(): string|
| + display(): void |

e - W8N private

e+ WWBNY public

2. Taseaswinalnldsiana
e Book.h (Header file)
e Book.cpp (Implementation file)

e main.cpp (IWanan)

3. laauaaziva
Book.h

#ifndef BOOK_H
#define BOOK_H

#include <string>

using namespace std;

class Book {
private:
string title;

string author;

public:

Book(string t, string a); // Constructor

string getTitle();
string getAuthor();
void display();

wih 20
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#endif

Book.cpp
#include <iostream>

#include "Book.h"

Book::Book(string t, string a) {
title = t;

author = a;

string Book::getTitle() {

return title;

string Book::getAuthor() {

return author;

void Book::display() {

cout << "Title: " << title << ", Author: " << author << endl;

main.cpp
#include <iostream>
#include "Book.h"

using namespace std;

int main() {
/l §374 object book1
Book book1("The Alchemist", "Paulo Coelho");

/1 3anlE method display
book1.display();

Dev-C++ Programming: Professional
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/l 8573 object book2
Book book2("1984", "George Orwell");
book2.display();

return O;

4. 35 Ao I NALAZI WL Dev-C++

1@ Dev-C++

83191451906 Console Application

tAa'lWs Book.h, Book.cpp W&z main.cpp adbuldsiang
na Ctrl + F9 1ivanalng

ne Ctrl + F10 tWatwlusunsw

5. HAANSIINNIIIH

Title: The Alchemist, Author: Paulo Coelho
Title: 1984, Author: George Orwell

o a U
6. arasunalaa

Book.h fia'lWa Header A5z class Book & attribute title 111 author 1% private
Book # constructor %’UWﬁsﬂﬁL@afaaam”aﬁa%a%ﬁfaﬁauax%agi:um

5 method getTitle(), getAuthor() Lﬁaﬁﬁaga uaz display() Lﬁauamifa;‘\l’a
Book.cpp Lﬂﬂ?\lﬁ“ﬁﬁiﬂ%ﬂUazLﬁ'U@miﬁﬂmumaﬂ constructor L&z method 14 9
1 main.cpp &34 object book1 W&z book2 91N class Book laugsFTayanauaing
object

\3unld method display() 1NauaaITayanitafa

faamatsldsandusnlWa .h nU .cpp 80 3 @881 WIaN UML, 1@, Hash wazdafunuds

=
an

Q/ 1 ‘:I Q L=
MIBDYNIN 1: FLUVIANTITNWNITN (Employee Management)

UML Diagram
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| Employee |

| - id: int [
| - name: string |

| - salary: double |

| + Employee(i,n,s) |

| + getld(): int |

| + getName(): string|

| + getSalary(): double |
| + display(): void |

Employee.h
#ifndef EMPLOYEE_H
#define EMPLOYEE_H

#include <string>

using namespace std;

class Employee {
private:

int id;

string name;

double salary;

public:
Employee(int i, string n, double s);
int getld();
string getName();
double getSalary();
void display();
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#endif

Employee.cpp
#include <iostream>

#include "Employee.h"

Employee::Employee(int i, string n, double s) {
id = i;
name = n;

salary = s;

int Employee::getld() {

return id;

string Employee::getName() {

return name;

double Employee::getSalary() {

return salary;

void Employee::display() {

cout << "ID: " <<id << ", Name: " << name << ", Salary: " << salary << end|;

main.cpp
#include <iostream>
#include "Employee.h"

using namespace std;
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int main() {
Employee emp1(101, "John Doe", 50000.50);
emp1.display();

Employee emp2(102, "Jane Smith", 62000.75);
emp2.display();

return O;

o
HaanND
ID: 101, Name: John Doe, Salary: 50000.5
ID: 102, Name: Jane Smith, Salary: 62000.75

A8a5u1Y
e A8 Employee ﬁf‘ﬁagawﬁfmmﬁa id, name Way salary
o 1 constructor tNBTNAUAAILINA

o Wariu display() uaaItoyaniniu
A28 2: TTUVIANITABAN (Product Management)

UML Diagram

+ +

[ Product |

+ +

| - code: string |
| - name: string |
| - price: double |

+ +

| + Product(c,n,p) |
| + getCode(): string |
| + getName(): string |
| + getPrice(): double|
| + display(): void |
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Product.h
#ifndef PRODUCT_H
#define PRODUCT_H

#include <string>

using namespace std;

class Product {
private:
string code;
string name;

double price;

public:
Product(string c, string n, double p);
string getCode();
string getName();
double getPrice();
void display();

#endif

Product.cpp

#include <iostream>

#include "Product.h"

Product::Product(string c, string n, double p) {

code = ¢c;
name = n;
price = p;
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string Product::getCode() {

return code;

string Product::getName() {

return name;

double Product::getPrice() {

return price;

void Product::display() {

cout << "Code: " << code << ", Name: " << name << ", Price: " << price << end|;

main.cpp
#include <iostream>
#include "Product.h"

using namespace std;
int main() {
Product prod1("P001", "Laptop", 15000.00);

prod1.display();

Product prod2("P002", "Smartphone", 8000.00);
prod2.display();

return O;

o &
WaanND

Code: P001, Name: Laptop, Price: 15000
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Code: P002, Name: Smartphone, Price: 8000

AN25U"Y

e AXIX Product ﬁﬁagaﬁuﬁ’l code, name, LR price
« constructor liThnuasdaya

o display() uaITOUATUA

A28819% 3: ITUVIANIIHNLILY (Student Management)

UML Diagram

+ +
[ Student

+ +

| - studentld: int |
| - fullName: string |

| - grade: double |

+ +

| + Student(id,n,g) |

| + getStudentld(): int |

| + getFullName(): string |
| + getGrade(): double |

| + display(): void |

+ +

Student.h
#ifndef STUDENT_H
#define STUDENT_H

#include <string>

using namespace std;

class Student {
private:

int studentld;
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