Programming Methodology
Practice Session #9

Polymorphism



Polymorphism
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Is-a Relationship
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class Person

{ ...}

class Professor : public Person

{ ...}

class Student : public Person

{ ...}

void main()

{

Person * objl = new Professor;

Person * obj2 = new Student;
// Student * obj3 = new Person
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Professor is a Person.
Student is a Person.
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Polymorphism Example (1)

class Shape { A
public:
virtual double area() {
return -1;
}
J’ Y
class Circle : public Shape { h (rclass Rectangle : public Shape {i\
private: private:
double radius; double a, b;
public: public:
virtual double area() { virtual double area() {
return 3.14 * radius * radius; return a * b;
} }
; ) U v,




Polymorphism Example (2)

[int main() I > C: -1
{ R: -1
Shape* s1 = new Circle(10);

Shape* s2 new Rectangle(5, 10);

Result

cout << “C: ” << sl->area();
cout << “R: ” << s2->area();

area() &=+ virtualz
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Sample Practice (1)

» Class Hierarchy

int balance;
[ Finance ] virtual void proceed();
virtual void printBalance();

double rate;
[ Lottery ] [ Deposit ]vir'tual void proceed();

virtual void printBalance();

double prob; :
void proceed(); s ;
void printBalance(); = :

[CompoundDeposit] [ SimpleDeposit ]

void proceed(); void proceed();
void printBalance(); void printBalance();



Sample Practice (2)
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Sample Practice (3)

= Finance class
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= Deposit class
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Sample Practice (4)

= SimpleDeposit class
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Sample Practice (5)
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Sample Practice (6)

woid maing )

d

Z/ Randomize
time_t t:
srand {unsigneditimel &t )

Finance+ list[3]:

lizt[0] = new SimpleDeposit{ 10000, 0.05);
lizt[1] = new CompoundDeposit{ 10000, 0.03);
list[2] = new Lotterw( 10000, 500, 50000, 0.2

for{int i=0; i<10; i++) // Each stages
{

cout <= "[ Stage " =< | <= " |" 2= endl.;
For{int j=0; j=3; j++)
{

list[j]-=proceedi 3
list[ji]l-=printBalancel ).
}

cout =< endl:
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[ Stage B 1
SimpleDeposit: 510508
CompoundDeposit: 5160388
Lottery: 595080

[ Stage 1 1
SimpleDeposit: 51160684
CompoundDeposit: 518689
—Congratulations?? —
Lottery: 5595080

[ Stage 2 1
SimpleDeposit: 511588
CompoundDeposit: 518927
Lottery: 559800

[ Stage 3 1
SimpleDeposit: 512008
CompoundDeposit: 511254
Lottery: 558584

[ Stage 4 1
SimpleDeposit: 512588
CompoundDeposit: 511591
Lottery: 558008

[ Stage 5 1
SimpleDeposit: 5130688
CompoundDeposit: $11938
Lottery: 5575688

[ Stage &6 1
SimpleDeposit: 5135688
CompoundDeposit: 512296
Lottery: 5570608

[ Stage 7 1
SimpleDeposit: 5140688
CompoundDeposit: 512664
Lottery: 5565608

[ Stage 8 1
SimpleDeposit: 5145608
CompoundDeposit: 513843
Lottery: 5568608

[ Stage 7 1
SimpleDeposit: 515088
CompoundDeposit: $13434
Lottery: 555568
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