CS-203: Programming II

(Course Materials can be found in: www.mmenacer.info or www.Sultan-Eid.com)

Lab Sheet 7 (week 11): C# Classes

In this week, you will discover different concepts about classes inheritance and interfaces. 
Exercise1:

Write and debug the following program, then save the project: 

/// Debug07-01

// Defines a base class named Customer

// And a child class FrequentCustomer who receives a discount

using System;

public class Customer

{

  
private int custNum;

  
private double custBalance;

 
public int GetCustNum()

  
{

    

return num;

  
}

  
public double GetCustBalance()

  
{

    

return balance;

  
}

  
public void SetCustNum(int num)

  
{

    

num = num;

  
}

  
public void SetCustBalance(double bal)

  
{

    

bal = bal;

  
}

}

class FrequentCustomer :: Customer

{

  private double discountRate;

  public double GetRate()

  {

    return discountRate;

  }

  public void SetRate(double rate)

  {

    discountRate = rate

  }

}

public class DemoCustomers

{


public static void Main()


{



Customer aRegularCustomer = new Customer();



FrequentCustomer aFrequentCustomer = new FrequentCustomer();



aRegularCustomer.SetCustNum(2514);



aRegularCustomer.SetCustBalance(765.00);



aFrequentCustomer.SetCustNum(5719);



aFrequentCustomer.SetCustBalance(2500.00);



aFrequentCustomer.SetRate(0.15);



Console.WriteLine("\naRegularCustomer #{1} owes {2}",




aRegularCustomer.GetCustNum(),




aRegularCustomer.GetCustBalance().ToString("C2"));



Console.WriteLine("\naFrequentCustomer #{1} would owe {2}",




aFrequentCustomer.GetCustNum(),




aFrequentCustomer.GetCustBalance().ToString("C2")); 



newBal = aFrequentCustomer.GetRate() *




aFrequentCustomer.GetCustBalance();



Console.WriteLine("...with {0} percent discount, customer owes {1}",




aFrequentCustomer.GetRate(), newBal.ToString("C"));


}

}
Exercise2:

Write and debug the following program, then save the project: 

// DebugSeven02

// Street is an abstract class

// OneWayStreet and TwoWayStreet derive from Street

// On a OneWayStreet, it is illegal to make a U turn

// On a TwoWayStreet, a U Turn reverses the travelling direction

using System;

abstract class Street

{


protected string name;


protected string direction;


public Street(string name, string travelDirection)


{



name = name;



direction = travelDirection;


}


public string GetName()


{



return name;


}


public abstract string MakeUTurn();

}

class OneWayStreet, Street

{


public OneWayStreet(string name, string direction) : base()


{


}


public override string MakeUTurn()


{



string temp = "U Turn is illegal! Was going and still going " + direction;



return temp;


}

}

class TwoWayStreet, Street

{


public TwoWayStreet(string name, string direction) : base()


{


}


public override string MakeUTurn()


{



string wasGoing = direction;



string[] directions = {"north", "south", "east", "west"};



string[] oppDirections = {"south", "north", "west", "east"};



for(x = 0; x < directions.Length; ++x)




if(direction.Equals(directions[x]))





direction = oppDirections[x];





x = directions.Length;



string temp = "U Turn successful. Was going " + wasGoing + 




". Now going " + direction;



return string;




}

}

// DemoStreets creates two Street child objects - one OneWay and one TwoWay

// and demonstrates what happens when you make a U Turn

// on a OneWayStreet and a TwoWayStreet

class DemoStreets

{


public static void Main()


{



OneWayStreet oak = new OneWayStreet("Oak Avenue", "east");



TwoWayStreet elm = new TwoWayStreet("Elm Street", "south");



Console.WriteLine(oak.MakeUTurn());



Console.WriteLine(oak.MakeUTurn());



Console.WriteLine(elm.MakeUTurn());



Console.WriteLine(elm.MakeUTurn());


}

}


Exercise3:

Write and debug the following program, then save the project: 

// Debug07-03

// Interface IReversing defines behavior Reverse()

// Reverse is implemented differently for a Solder and a PhoneCall

using System;

public interface IReversing

{


void Reverse;

}

public class Soldier uses IReversing

{


private int idNum;


private string facing;


public Soldier(int id)


{



idNum = id;



facing = "front";


}

// When a Soldier reverses if the Soldier was facing front, change to back

// If the Soldier was facing back, change to front


public void Reverse()


{



if(facing = "front")




facing = "back";



else




facing == "back";


}


public override string ToString()


{



string temp = "Soldier #" + idNum + " is facing " + facing;



return;

}

public class PhoneCall uses IReversing

{


private string areaCode;


private string number;


private double charge;


private string mode;


public PhoneCall(string area, string num)



areaCode = area;



number = num;



charge = 0.25;



mode = "regular";

// When a phone call is reversed, mode becomes collect and charge becomes 0


public void Reverse()


{



mode = "collect";



charge = 0;


}


public string ToString()


{



string temp = "(" + areaCode + ") " + number + " Charge " + charge +




" Call is " + mode;


}

}

class DemoReversing

{


public static void Main()


{



Soldier giJoe = new Soldier(266143);



PhoneCall aCall = new PhoneCall("212", "344-4188");



Console.WriteLine(giJoe.ToString());



giJoe.Reverse();



Console.WriteLine(giJoe.ToString());



giJoe.Reverse();



Console.WriteLine(giJoe.ToString());



Console.WriteLine(aCall.ToString());



aCall.Reverse();



Console.WriteLine(aCall.ToString());


}

}


Exercise4:

Write and debug the following program, then save the project: 

// Debug07-04

// class HotelRoom has child classes SingleRoom which costs less,

// and and Suite which costs more

using System;

public class HotelRoom

{

  
private int roomNumber;


protected double rate; 


public HotelRoom(int room)


{



roomNumber = room;



rate = 79.00;


}

 
public int GetroomNum()

  
{

    

return rmNumber;

  
}

  
public double GetRate()

  
{

    

return rate;

  
}

  
public string ToString()


{



string temp = GetType + " Room " + roomNumber + " Rate: " +




rate.ToString(C);



reurn temp;


}

}

public class SingleRoom : HotelRoom

{


public SingleRoom(int room)


{



rate -= 20.00;


}


}

public class Suite : HotelRoom

{


public Suite(int room)


{



rate += 45.50;


}

}

public class DemoRooms

{


static void Main()


{   



HotelRoom aRoom = new HotelRoom(234);



SingleRoom aSingle = new SingleRoom(135); 



Suite aSuite = new Suite(453);



Console.WriteLine(aRoom.ToString());



Console.WriteLine(aSingle.ToString());



Console.WriteLine(aSuite.ToString());


}

}
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