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Laboratory Assignment #10

EEL 3801 Introduction to Computer Engineering 

Topic: Polymorphism.

Turn in: .CPP file with screen output. 

Polymorphism

Polymorphism allows one to declare a pointer to an object and allow it to not only point to the object the pointer was declared to point to but also point to any object that was inherited from that class. For example, we can create a variable called P of type pointer to class X. 

Class X


{


…


};

class Y: public X


{


…


};

class Z : public Y


{


…


};

X
obj_X;

Y
obj_Y;

Z
obj_Z;

X* 
pX;

Y*
pY;

Z*
pZ;

Then we can use pX to point to X but also (because of polymorphism) we can have pX point to class Y or Z. The following are all legal.

pX = &obj_X;

pX = &obj_Y;

pX = &obj_Z;

pY = &obj_Y;

pY = &obj_Y;

pZ  = &obj_Z;

The following are not legal, 


pY =  &obj_X;


pZ  =  &obj_X;


pZ  =  &obj_Y;

The Assignment

a) Create a class called Staff. 

1) It will have private data items the person’s name, address and phone number. 

2) The constructor is to initialize all of the fields with the arguments passed to it. 

3) Add a member function called display that displays all of the private data elements. 

b) Create a class called SalaryEmployee that inherits class Staff as public and has salary as a private element. 

1) The constructor for this class should call the constructor of class Staff as well as initialize its new private elements from the arguments passed to it. 

2) The display function of this class is to call Staff’s display function. 

c) Next create a class called HourlyEmployee that inherits class Staff as public and has hourly_pay as a private element. 

1) The constructor for this class should call the constructor of class Staff as well as initialize its new private elements from the arguments passed to it. 

2) The display function of this class is to call Staff’s display function. 

d) Finally create a class called ContractEmployee that inherits class Staff as public and has contract duration as a private element. 

1) The constructor for this class should call the constructor of class Staff as well as initialize its new private elements from the arguments passed to it. 

2) The display function of this class is to call Staff’s display function.

e) Create an array of 15 pointers to class Staff. 

1) Using the new operator, instantiate 5 objects of class SalaryEmployee, 5 objects of class HourlyEmployee and 5 objects of class ContractEmployee storing the addresses of the items in a random order in the array. 

2) Finally write a function that prints a report of the 15 classes. 

i) The function will use only 1 for loop and traverse the array one by one each time calling the object’s display function. It does not matter the type of object the array component points to since the pointer can point to all types. This is the advantage of polymorphism. 

f) Turn in the .CPP file with the screen output.
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