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Object-Oriented Programming(OOP)

Classes ,Inheritance, Polymorphism



A Survey of Programming Techniques

Unstructured programming,
procedural programming,
modular programming and
object-oriented programming.



Unstructured Programming
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Procedural Programming
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Procedural Programming
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Modular Programming
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A MODULAR OPERATING SYSTEM

o ltis clear what modules an OS should provide
« Not so clear how to hook them together (well)...
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Object-Oriented Programming
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Object-Oriented Programming
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Object-Oriented Programming
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$} 2 (Encapsulation)
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$} 25 (Encapsulation)-Z5(class) 5 X 4 (object)

class circle { N
double r: E X —"1"2K: circle

public:
circle(doubler =0) {r=r _;}
double area(){
return 3.1415*r*r;

}
;
circle C(3.5); TE M circle RPN 5 C
double A = C. area(); 0 AR CROETH Bareal),
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EK];*%WZ o class Vehicle A

protected:
string license;
int year;
public:
Vehicle(const string &myLicense, const int myYear)
: license(myLicense), year(myYear) {}
const string getDesc() const
{return license + " from " + stringify(year);}
const string &getLicense[} const {return license;}
const int getYear() const {return year;}
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class Vehicle {
protected: protected%’éwﬂ:private
string license;

public:

int year; RIaAAE il 72 5138

Vehicle(const string i const int myYear)

const string getDesc() const

{return license + " from " + |¢ 1 f (year) ;}
const string &getLicense() const {retu icense;}
const int getYear() const {return year;




4 7 (Inheritance)-Jk 4 28

class Car : public Vehicle { // Makes Car inherit from Vehicle
string style;

public:
Car (const string &myLicense, const int myYear, const string
&myStyle)
: Vehicle(myLicense, myYear), style(myStyle) {}
const string &g tyle() {return style;}

o Carf 1 HA Vehicle 2z f1 7 E4h, 6 H — " style 1%L
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Is-a A1 Has-a
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1 %} 77724 (Overriding Methods )

o FATWATHEEX CarZixg X € NANFE T Vehicle )
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class Car : public Vehicle { // Makes Car inherit from Vehicle
string style;
public:
Car (const string &myLicense, const int myYear, const string
gmyStyle)

: Vehicle(myLicense, myYear), style(myStyle) {}
const string getDesc() // Overriding this member function
{return stringify(year) + * * + style + ": " + license
3
const string &getStyle() {return style;}
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Access Modifiers and Inheritence
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Access specifiers in the base class
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private protected public

private inheritance |The member is inaccessible.|The member is private. |The member is private.

protected inheritance|The member is inaccessible. | The member is protected. | The member is protected.

public inheritance The member is inaccessible.|The member is protected.|The member is public.




%2 % (polymorphism)
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Car c(“CarLicense”,2001,"CarStyle”);
Vehicle v (“License”,1900),* p = &v;
p->getDesc();

p =&m;

p-> getDesc();



Ji% BRI X (Virtual Function) 12 2 (polymorphism)

class vehicle{

virtual const string getDesc () { ... }

5

Car c(“CarLicense”,2001,"CarStyle”);
Vehicle v (“License”,1900)," p = &v;
p->getDesc();

p=&m;

p-> getDesc();



Ji% BRI 2 (Virtual Function)F1 22 25 (polymorphism)
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/[ abstract class CPolygon

class Polygon {
protected:
int width, height;
public:
void set_values (int a, int b)
{ width=a; height=Db; }
virtual int area () =0;
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/[ abstract class CPolygon

class Polygon {
protected:
int width, height;
public:
void set_values (int a, int b)
{ width=a; height=Db; }
virtual int area () =0;

%




A1 Ji BR B R 2R

o« MIRILEMERD, IRASK DAL AR pR 2L

class Rectangle: public Polygon {

class Polygon { public:
protected. Rectangle(int a,int b) :
int width, height; Polygon(a,b) {}
public: int area()

Polygon (int a, int b) : width(a), { return width*height; }
height(b) {} 5
virtual int area (void) =0;
void printarea() =
. Nt public:
. { cout << this->area() << n’; } Triangle(int a,int b) :
£ Polygon(a,b) {}
int area()
{ return width*height/2; }

3

class Triangle: public Polygon {
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int main () {
Polygon * ppoly1 = new Rectangle (4,5);
Polygon * ppoly2 = new Triangle (4,5);
ppoly1->printarea();
ppoly2->printarea();
delete ppoly1,
delete ppoly2,;
return O;



% %% ZK Multiple inheritance

class One

/f class i1nternals

}:
class Two

J// class internals

} s
class MultipleInheritance : public One, public Two

J// class internals
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class Employee{
/...

I3

class Manager: public Employee{
private: int level,

/...

b

class Company{
std::vector< Employee *> employees; //1§ H & & fjvector %
/...
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