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[bookmark: _Toc40027593]PART A 
[bookmark: _Toc40027594]Question 1:
[bookmark: _Toc40027595]Array:
[bookmark: _Toc40027596]	An array is a collection of similar types which can share a common name. An array element is store continuous space in memory. In C# programming language array is an object of System.Array. The index value of array stats from 0. An array size will be fixed. 
[bookmark: _Toc40027597]Importance of arrays in programming:
[bookmark: _Toc40027598]An array is very important in programming language which store fixed size in sequential order of same type. The collection of data can store it in an array at contiguous memory locations.
[bookmark: _Toc40027599]Array Example:
[bookmark: _Toc40027600]using System;  
public class ExampleArray  
{  
    		Public static void Main(string[] args)  
{  
        int[] a = new int[5];
        	       for (int i = 0; i < a.Length; i++)  
        		{  
            			a[i]=ReadNumber();  
        		}  

			for (int i = 0; i < a.Length; i++)  
        		{  
            			Console.WriteLine(a[i]);
        		}  
    		}  
}  
[bookmark: _Toc40027601]Question 2:
[bookmark: _Toc40027602]Function 
The function has a signature and it is a block of code to perform some operation. A function has two components are function name should be unique which is used to call the function and second component is return type of function.  
.
[bookmark: _Toc40027603]Call by reference
In C# programming language has a ref keyword which is used to pass argument as reference-type. The call by reference is rather than copy of original value. In call by reference the formal parameter value will affect the actual parameter.  
[bookmark: _Toc40027604]Example for Call by Reference:
using System;  
    class Reference
    {  
          
        public void Display(ref int value)  
        {  
             value *= value; 
            Console.WriteLine(val);  
          }  
        static void Main(string[] args)  
        {  
            int value = 50;  
            Reference r = new Reference (); 
            Console.WriteLine("Value before calling  "+value);  
            Reference.Display(ref value); 
            Console.WriteLine("Value after calling  " + value);  
        }  
    }  
}  

[bookmark: _Toc40027605]Call by Value:
[bookmark: _Toc40027606]In call by value, the actual parameter of the value will not affect the formal parameter. It just makes a copy of actual parameter so any changes in the formal parameter will not do changes in actual parameter.
[bookmark: _Toc40027607]Example for Call by Value: 
using System;  
   class Value  
    {  
         public void Display(int value)  
        {  
             val *= val; 
            Console.WriteLine("Value in function "+val);  
        }  
        static void Main(string[] args)  
        {  
            int value = 100;  
            Value v= new Value(); 
            Console.WriteLine("Value before function calling "+value);  
            v.Display(value); 
            Console.WriteLine("Value after function calling " + val);  
        }  
    }  
}  

[bookmark: _Toc40027608]PART B
a. Write a description of these problems, what is causing the problem. 
1. When choosing an option from the menu, try entering text instead of numbers.
The program expects integer value but user entered string value which cause number format exception.

Unhandled Exception:
System.FormatException: Input string was not in a correct format.
2. When the user is asked if they wish to quit, the only input value that can be entered is “YES”. Try other variations e.g. “Yes”, “yes”, “y”,
The program check input for quit is only for “YES” input so system will not recognised other format of input.  

Unhandled Exception:System.FormatException: Input string was not in a correct format.

3. Try displaying all the numbers entered.
The program calls IsQuitting() in case 4 which to display so its not displaying array.
quit = IsQuitting();








b. Create tests to simulate them and provide evidence that you have run these tests. 
1. When choosing an option from the menu, try entering text instead of numbers.
[bookmark: _Toc40027609][image: ]

2. When the user is asked if they wish to quit, the only input value that can be entered is “YES”. Try other variations e.g. “Yes”, “yes”, “y”,
[image: ]


3. Try displaying all the numbers entered.
[image: ]
[bookmark: _Toc40027610]PART C
[bookmark: _Toc40027611]Exercise 1:
[bookmark: _Toc40027612]Program:
using System;
class MainClass {
  public static void Main (string[] args) 
  {
    Console.WriteLine("enter size of array");
    int size= Convert.ToInt32(Console.ReadLine());
    int []numberArray=new int[size];
    int element;
    for(int i=0;i<numberArray.Length;i++)
    {
      Console.WriteLine("Enter "+(i+1) + " element");
      element = Convert.ToInt32(Console.ReadLine());
      numberArray[i]=element;

    }
    Console.WriteLine("The array Elements are: ");
    for (int j = 0; j < numberArray.Length; j++)
    {
      Console.Write(numberArray[j] + "\t");
    }
    if (size % 2 == 0)
    {
      for (int j = 0; j < numberArray.Length; j+= 2)
      {
          Console.Write( " \t"+ numberArray[j] * numberArray[j + 1]);
      }
   }
   else
   {
     for (int j = 0; j < numberArray.Length; j += 1)
     {
        if (size-1 == j)
        {
           Console.Write( "\t"+numberArray[j] );
        }
        else
        {
            Console.Write( "\t "+ numberArray[j] * numberArray[j + 1]);
            j=j+1;
        }
    }

   }         
            
  }
}


[bookmark: _Toc40027613]Screenshot of Exercise 1:
[image: ]
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[bookmark: _Toc40027614]Exercise 2:
[bookmark: _Toc40027615]Program:
using System;
class MainClass {
  public static void Main (string[] args) 
  {
   
    int player1=0;
    int player1Points=0;
    int player2Points=0;
    int player2=0;
    for(int i=0;i<10;i++)
    {
      Console.WriteLine("Goals Player 1: ");
      player1 = Convert.ToInt32(Console.ReadLine());
      Console.WriteLine("Goals Player 2: ");
      player2 = Convert.ToInt32(Console.ReadLine());
      
      if(player1>player2)
      {
          player1Points+=2;
          Console.WriteLine(" Player one wins !!!");
      }
      else if(player1==player2)
      {
        player1Points+=1;
        player2Points+=1;
        Console.WriteLine("It's a draw!!!");
      }
      else
      {
        player2Points+=2;
        Console.WriteLine(" Player two wins !!!");
      }
    }
    Console.WriteLine(" Player 1 points: "+ player1Points);
     Console.WriteLine(" Player 2 points: "+ player2Points);
    if(player1Points>player2Points)
    {
      Console.WriteLine(" Player one is champion with   "+ player1Points + "points");
    }
    else
    {
      Console.WriteLine(" Player two is champion with   "+ player2Points + "points");
    }
  }
}
                
    
[bookmark: _Toc40027616]Screenshot for Exercise 2:
[image: ]
[bookmark: _Toc40027617]Exercise 3:
[bookmark: _Toc40027618]Updated Code:
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Threading.Tasks;

class MainClass
{
const int MAXNUMBERS = 3;
static void Main(string[] args)
{
int[] theNumbers = new
int[MAXNUMBERS]; int chosenOption = 0;
bool quit = false;
InitialiseNumbers(theNumbers);
while (quit == false)
{
DisplayHeader();
DisplayMenu();
chosenOption = ReadNumber("Please choose an option: ");
quit = ProcessMenu(chosenOption, theNumbers);
Console.Clear();
}
}

static void InitialiseNumbers(int[] numbers)
{
for (int index = 0; index < MAXNUMBERS; index++)
{
numbers[index] = 0;
}
}
static void DisplayHeader()
{
WriteText("*******************************************************************************", 0, 0); // Top left hand 
WriteText("* This application is designed to allow you to choose numbers *", 0, 1); // Next line down is x = 0, y = 1, etc
WriteText("* and finds the biggest and the smallest value *", 0, 2);
WriteText("*******************************************************************************", 0, 3);
}
static void DisplayMenu()
{
WriteText("Select an option", 20, 8); // Display menu at at x = 20, y = 8
WriteText("1. Enter the numbers", 20, 9);
WriteText("2. Find the smallest", 20, 10);
WriteText("3. Find the largest", 20, 11);
WriteText("4. Display all numbers", 20,
12); WriteText("5. Quit", 20, 13);
}
static void WriteText(string text, int x, int y)
{
Console.CursorLeft = x;

Console.CursorTop =y; Console.Write(text);
}
static int ReadNumber(string prompt)
{
string text;
int number;
WriteText(prompt, 20, 14);
text = Console.ReadLine();
number = int.Parse(text);
ClearText(20, 14, prompt.Length + text.Length); // Clear the text at this line
return number;
}
static void ClearText(int x, int y, int length)
{
// Write space ' ' characters starting at x, y for 'length' times
WriteText(new String(' ', length), x, y);
}
static bool ProcessMenu(int option, int[] numbers)
{
bool quit = false;
switch (option)
{
case 1:

GetNumbers(numbers);
break;
case 2:
WriteText(string.Format("The smallest value is {0}", FindSmallest(numbers)), 20, 15);
Console.ReadKey(); // Pause
break;
case 3:
WriteText(string.Format("The largest value is {0}", FindLargest(numbers)), 20, 15);
Console.ReadKey(); // Pause
break;
case 4:
Console.WriteLine("check");
DisplayNumbers(numbers);
break;
case 5:
quit = IsQuitting();
break;
default:
WriteText("Unknown option value entered", 20, 15);
Console.ReadKey(); // Pause
break;
}
return quit;
}
static void GetNumbers(int[] numbers)
{
for(int index = 0; index < MAXNUMBERS; index++)
{
numbers[index] = ReadNumber("Enter number: ");
}

}
static void DisplayNumbers(int[] numbers)
{
  Console.WriteLine("check1");
for(int index = 0; index < MAXNUMBERS; index++)
{
  Console.WriteLine("\t"+numbers[index]);
}

}
static int FindSmallest(int[] numbers)
{
int smallest = numbers[0];
for (int index = 0; index < MAXNUMBERS - 1; index++) // <-- subtract 1
{
if(numbers[index + 1] < smallest)
{
smallest = numbers[index + 1];
}
}
return smallest;
}
static int FindLargest(int[] numbers)
{
int largest = numbers[0];
for (int index = 0; index < MAXNUMBERS - 1; index++) // <-- subtract 1
{
if (numbers[index + 1] > largest)
{
largest = numbers[index + 1];
}
}
return largest;
}

static bool IsQuitting()
{
string response;
bool quit = false;
WriteText("Do you really wish to quit? ", 20,
13); response = Console.ReadLine();
if (response == "YES" || response=="yes" || response=="y"||response=="Yes")
{
quit = true;
}
return quit;
}
}
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