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/1 Denobnstrate class inheritance and pol ynorphism and pure virtual functions

/] George F. Riley, Ceorgia Tech, Fall 2009

#i ncl ude <i ostreanr
#i ncl ude <mat h. h>

usi ng nanespace std;

class Car {

public:
Car() : position(0), velocity(0), acceleration(0) {}
void Print();

/1 Al'l cars nust be able to accelerate, but different cars do it differently

virtual void Accel erate(double a) = 0;
voi d Updat ePosi ti on(doubl e now);
voi d AdvanceTi ne(doubl e el apsed);
bool St opped();
private:
doubl e position;
doubl e vel ocity;

pr ot ect ed:
doubl e accel erati on;
b
void Car::Print()
{

cout << "Position is << position
<< " velocity is " << velocity
<< " acceleration is " << acceleration << endl;

}

voi d Car:: Updat ePosition(doubl e el apsed)
{
doubl e initVelocity = velocity;
/1 New velocity is is old velocity + accel erationxel apsed tinme
vel ocity += accel erati on*el apsed;
/1 New position assumes average velocity over the acceleration period
position += (initVelocity + (velocity-initVelocity)/2.0)=*el apsed;

}

voi d Car:: AdvanceTi ne(doubl e el apsed)
{ Il Advances tine for a Car object
Updat ePosi ti on( el apsed);
Print();
}

bool Car:: St opped()
{ I/ True if car is stopped
return (velocity == 0.0);

}

/1 Now define a Yugo as subclass of Car

class Yugo : public Car {

public:
/1 Al'l Cars nust define the accel erate procedure
voi d Accel erate(doubl e a);
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voi d Yugo: : Accel erat e(doubl e a)

{ Il Yugo’'s can’t accelerate nore then 0.2 neters per second * second
if (fabs(a) > 0.2) a =0.2  a/ fabs(a);
accel eration = a;

/1 Now define a Ferrari subcl ass

class Ferrari : public Car
{
public:

voi d Accel erate(doubl e s);
b

void Ferrari::Accel erate(doubl e a)

{ Il Ferrari’s can't accelerate nore then 10 neters per second * second
if (fabs(a) > 10.0) a = 10.0 » a / fabs(a);
accel eration = a;

int main()

{
/] Car c; // wWn't conpile, can't create cars
Yugo y; I/ A Yugo
Ferrari f; // A Ferrari

/1 Specify 20ns/sec-squared accel eration for the yugo and the ferrari
y. Accel erat e(20);

f.Accel erate(20);

/1 Advance tinme 60 seconds

y. AdvanceTi ne( 60) ;

f. AdvanceTi ne(60);

}
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