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	Information for Candidate:

1. This examination paper contains (7) questions totaling (50) marks.

2. The marks for parts of questions are shown in round brackets.

	Advices to Candidate:

	3. Answer questions in order.
	2. Write your answers clearly.
	1. Answer all questions.


Question 1: Answer the following by true or false. (10 points)
1) ( F   )For  deleting the head node in a linked list we copy the content of the last node to the head node . 
2) (  F  )If we have an item that we wish to push onto the linked list we first push the node to the stack, then create the node and finally put the item to the node.
3) (   T   )A binary tree combines the advantages of an ordered array and a linked list.
4) (   F   )The height of the tree is the same as  the maximum level number in the tree.
5) (   F   )A leaf or an external node is a node that has at maximum one child.
6) (   F   )Preorder traversal is LRV.
7) (  F    )In any binary search tree, the smallest node is located at the right most of the tree.
8) (  F   )Stack is sometimes known as FIFO.
9) (  F    )The new and delete operators do static memory allocation and deallocation.
10) (  F    )Queues implementation is not preferable for printing operation.

Question 2: State two problems with contiguous storage implementation. (4 points)

        1) Inserting in one position requires moving elements down one position.
2) Deletion requires moving elements up one position.


Question 3:(8 points)

a) We have the following array { 3 , 6 , 1 , 4 , 7 , 2 }. By using shell sort and bubble sort, how many swaps we have to do tosort the array form max to min?

By using shell sort:…………6……….

By using bubble sort:……8………..

b) Write selection sort function?

void selectionsort (int numbers[], int array_size)
{ int i,j;

   int min, temp;

   for (i=0;i<array_size-1;i++)

   {  min=I;

        for (j=i+1;j<array_size;j++)

          { if (numbers[j] <numbers [ min])

                 min =j;

          }

   temp=numbers[i];

   numbers[i]=numbers[min];

    numbers[min]=temp;

}

}

Question 4: (6 points)
Explain with example the three cases of deleting nodes in binary search tree (no coding is needed).
· Deleting a node is the most complicated operation required for binary search tree. There are three cases to consider:

a. The node to be deleted is a leaf (has no children). 

b. The node to be deleted has one child. 

c. The node to be deleted has two children. 

· To delete a leaf node, we appropriately change the child field in the node’s parent to point to null, instead of the node.

· To delete a node with one child, we change the appropriate reference in the node’s parent to point to the child of the deleted node. The child along with its sub-trees, now take the place of the deleted node.

· To delete a node with two children, we adopt the following procedure.

Step 1: Replace the node with its inorder successor. Since the node to be deleted has two children, it has a right sub-tree, and its inorder successor is the last left node in this sub-tree. 

Step 2: Since the inorder successor is the last left node in a sub-tree, it cannot have a left child. Therefore it can have at most one child. If it has a right child, the right child will occupy the position of the inorder successor.
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Question 5: (Binary search tree) (7 points)

Write a recursion function for the insert of binary search tree?

int insert_BST(node *&subroot, int index)

{


if( subroot == NULL)


{



subroot = new node(index);



return 1;


}


else if (index < subroot ->Data)



return insert_BST(subroot ->Left, index);


else if (index > subroot ->Data)



return insert_BST(subroot ->Right, index);


else



return -1;

}


Question 6: ( File Processing ) (8 points)

We have some information about students in the following file:

	Std_NO
	Std_first_name
	Std_second_name
	average

	
	
	
	

	
	
	
	


Write a C++ program to add two marks to the average of a student whose number is 24445. 
#include<fstream.h>

main( )

{  int no1,no2; 

   char ch1[10],ch2[10]; 

ifsteam in ("test");

   ofstream out ("test1");

   while (in)

   {  cin>>no1>>ch1>>h2>>no2;

        if (no1==24445)  no2+=2;

      out<<no1<<ch1<<ch2<<no2;  }

    in.close( );

  out.close( );

   ifsteam in ("test1");

   ofstream out ("test");

   while (in)

   {  in>>no1>>ch1>>ch2>>no2;

      out<<no1<<ch1<<ch2<<no2;  }

  in.close( );

  out.close( );

}


Question 7: (File Processing) (7 points)

Write a C++ program to read ten marks from "information" file, compute average, then add it to the end of file?
#include<fstream.h>

main( )

{  int mark;  int sum=0;

   ifsteam in ("information");

    while (in)

   {  in>>mark;

        sum+=mark; }

    in.close( );

   ofstream out ("inforamtion",ios::app);

      cout<<sum/10;  }

  out.close( ); }
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