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Relation Between C and C++
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New Features in C++
• Encapsulation (封裝)

– Data hiding
– Data protection

• Inheritance (繼承)
• Polymorphism (多型)

– Overloading: Different functions are called when different 
parameter are used.

– Overriding: Different functions are called when different objects are 
used.

– Dynamic binding:
- Virtual function: Determine the invoked function at run time.
- Abstract class: Abstract class can only be inherited. The classes 

inheriting abstract classes can be implemented. 
- RRTI (Run-Time Type Identification): Determine object types at run time
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Hello World C++
Standard library
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ANSI/ISO C++
• ANSI/ISO C++ was announced in 1997

– Existing C libraries are also supported in C++
– New libraries (only) supported by C++ exclude the file 

extension .h
include <iostream> -> No .h

– The corresponding C++ libraries ported from C libraries 
add character c in the beginning of the header file name 

math.h -> cmath
– Every function, class, and object names are contained in 

the name space std
using namespace std
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Inputs from Keyboard
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New Data Type: bool
• bool: true or false

bool status=true; // 宣告布林變數status，並設值為true

bool flag=false; // 宣告布林變數flag，並設值為false

bool test=1; // 宣告布林變數test，並設定為true
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Example: bool
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Variables
• Variables can be declared in any place (including in for loop).
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Overloading (多載)
• Functions are called according to its parameters.

int main(void)
{ ...
function(a);

function(a,b);
}

function(n)
{

.....
}

function(n1,n2)
{

.....
}
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Overloading with Different Data Types
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Overloading with Different Number of Parameters
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Class
• Using a typical window as an example:

– Using struct
– Using class

struct Win  
{

char id;
int width; 
int height; 

};

int area()
{

reutrn width*height
}

class CWin
{
public:    

char id;
int width;
int height;
int area()
{                 

return width*height;
}

};
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Example: struct
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Example: struct (Cont.)
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Basic Concept of Class
• A class includes data members and function 
members
– Data members (attributes)

- E.g., width, height

– Function members (methods)
- E.g., area()
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Encapsulation (封裝)
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Class Declaration
class ClassName
{

public:
DataType VariableName;
...
ReturnType FuncName(DataType1 Para1, DataType2 Para2,...)
{

Statement ;
return (value);

}
...

};

Class Declaration

class CWin // Define Class CWin
{

public: // Declare public members
char id;
int width;
int height;
int area()
{                 

return width*height; 
}

};

Declare data members 

Function members

Public members can be accessed 
outside of the class.
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Object Creation

CWin win1,win2; // 宣告CWin類別型態的變數win1與win2
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Accessing Object Contents

• Access data members: ObjectName.DataMember

• Invoke function members: ObjectName.FunctionMember

win1.id='A'; // 設定win1物件的id成員為

 
A

win1.width=50;  // 設定win1物件的寬為50

win1.height=40; // 設定win1物件的高為40

win1.area(); // 利用win1物件呼叫函數成員area()
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Class Example (1/2)
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Class Example (2/2)
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Function Calls Between Function Members (1/2)
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Function Calls Between Function Members (2/2)
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Passing Objects to Function Members (1/2)
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Passing Objects to Function Members (2/2)
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Member Function Overloading (1/3)
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Member Function Overloading (2/3)

3 parameters

2 parameters

1 parameter
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Member Function Overloading (3/3)
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Problems of Public Data Members (1/2)
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Problems of Public Data Members (2/2)
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Private Members
• Private members can only be accessed inside of the class.

class ClassName
{

private:
// define private members

public:
// define public members

}

Public and private members

class CWin // 定義視窗類別CWin
{

private:

char id;
int width;   
int height;

public:  
int area(void) 
{                 

return width*height;
}

};

// Private

// Public

Without keyword 
public, members are 
private by default.
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Private Member Example (1/2)
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Private Member Example (2/2)

錯誤，在CWin類別

 外部無法直接更改

 私有成員
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Accessing Private Data Members through 
Public Function Members (1/3)



January 6, 2011 36

Copyright © All Rights Reserved by Yuan-Hao Chang

Accessing Private Data Members through 
Public Function Members (2/3)

Using public function members to 
check error.
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Accessing Private Data Members through 
Public Function Members (3/3)
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Class Constructor
• The constructor is used to initialize objects.

ClassName(DataType1 Para1, DataType2 Para2,...)
{

statement ;
....

}

Constructor’s format

建構元沒有傳回值

Constructor’s name should be the same as the class’s name

CWin(char i,int w,int h)   // CWin()建構元，可接收三個引數
{

id=i;
width=w;
height=h;

} 

No return data
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Constructor Example (1/2)
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Constructor Example (2/2)
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Constructor Overloading (1/3)
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Constructor Overloading (2/3)
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Constructor Overloading (3/3)
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