
1 // Demonstrate class inheritance and polymorphism, and pure virtual functions
2 // George F. Riley, Georgia Tech, Fall 2009
3
4 #include <iostream>
5 #include <math.h>
6
7 using namespace std;
8
9 class Car {

10 public:
11 Car() : position(0), velocity(0), acceleration(0) {}
12 void Print();
13 // All cars must be able to accelerate, but different cars do it differently
14 virtual void Accelerate(double a) = 0;
15 void UpdatePosition(double now);
16 void AdvanceTime(double elapsed);
17 bool Stopped();
18 private:
19 double position;
20 double velocity;
21 protected:
22 double acceleration;
23 };
24
25 void Car::Print()
26 {
27 cout << "Position is " << position
28 << " velocity is " << velocity
29 << " acceleration is " << acceleration << endl;
30 }
31
32 void Car::UpdatePosition(double elapsed)
33 {
34 double initVelocity = velocity;
35 // New velocity is is old velocity + acceleration*elapsed time
36 velocity += acceleration*elapsed;
37 // New position assumes average velocity over the acceleration period
38 position += (initVelocity + (velocity-initVelocity)/2.0)*elapsed;
39 }
40
41 void Car::AdvanceTime(double elapsed)
42 { // Advances time for a Car object
43 UpdatePosition(elapsed);
44 Print();
45 }
46
47 bool Car::Stopped()
48 { // True if car is stopped
49 return (velocity == 0.0);
50 }
51
52 // Now define a Yugo as subclass of Car
53 class Yugo : public Car {
54 public:
55 // All Cars must define the accelerate procedure
56 void Accelerate(double a);
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57 };
58
59
60 void Yugo::Accelerate(double a)
61 { // Yugo’s can’t accelerate more then 0.2 meters per second * second
62 if (fabs(a) > 0.2) a = 0.2 * a / fabs(a);
63 acceleration = a;
64 }
65
66
67 // Now define a Ferrari subclass
68 class Ferrari : public Car
69 {
70 public:
71 void Accelerate(double s);
72 };
73
74 void Ferrari::Accelerate(double a)
75 { // Ferrari’s can’t accelerate more then 10 meters per second * second
76 if (fabs(a) > 10.0) a = 10.0 * a / fabs(a);
77 acceleration = a;
78 }
79
80
81 int main()
82 {
83 //Car c; // Won’t compile, can’t create cars
84 Yugo y; // A Yugo
85 Ferrari f; // A Ferrari
86
87 // Specify 20ms/sec-squared acceleration for the yugo and the ferrari
88 y.Accelerate(20);
89 f.Accelerate(20);
90 // Advance time 60 seconds
91 y.AdvanceTime(60);
92 f.AdvanceTime(60);
93 }
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