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(01) I)What is  Data structure  

   A data structure is an arrangement of data in a computer's memory or even disk storage 

. 

          (03 marks) 

II)a)What are the differences between linear and nonlinear data structures 

Linear      

 Linear data structures organize their data elements in a linear fashion, where data        

elements are attached one after the other. 

    Linear data structures are very easy to implement, since the memory of the computer is 

also organized in a linear fashion  

Non Linear               

  data elements are not organized in a sequential fashion. 

Difficult to implement when comparing linear method 

         (02x2= 04marks) 

    b)Give suitable two(2) examples for each of the data structuring methods 

 

 Linear         (02 marks) 

Eg. Array,Linked List,Stack,Queue  

Non Linear 

multidimensional arrays, trees and graphs 

 

III)Without data structures methods also we can implement the programs. Then ,  what  

are the advantages of using data structures methods 

Data structures organize data 

 more efficient programs. 

More complex applications demand more calculations.  (02x3=06 marks) 

 

IV)a)What is an abstract data type      

An abstract data type is a mathematical set of data, along with operations defined on 

that kind of data       (03marks) 

 

     b)Give two examples for abstract data type  

 



int: it is the set of integers (up to a certain magnitude), with operations +, -, /, *, % 

double: it’s the set of decimal numbers (up to a certain magnitude), with operations +, -, 

/, *         (01x2=02 marks) 

 

 

 

(02) I)What are the advantages and disadvantages of an array data structure method  

 advantages 

 Quick insert 

 Disadvantages 

 Slow search, Slow delete, fixed size 

           (02x2=04 marks) 

 II)Write down the program to store vowels in an array and printing them 

 

Method1 

#include<iostream.h> 

#include<conio.h> 

int main(){ 

 char  vowels [5]; 

  

 vowels[0] = 'a' ; 

 vowels[1] = 'e' ; 

 vowels[2] = 'i' ; 

 vowels[3] = 'o' ; 

 vowels[4] = 'u' ; 

  

 cout<<"Element 0 =  "<<vowels[0]<<endl; 

 cout<<"Element 1 =  "<<vowels[1]<<endl; 

 cout<<"Element 2 =  "<<vowels[2]<<endl; 

 cout<<"Element 3 =  "<<vowels[3]<<endl; 

 cout<<"Element 4 =  "<<vowels[4]<<endl; 

return 0; 

} 

 

  Method2 

 #include<iostream.h> 

#include<conio.h> 

int main(){ 

   

 char vowels[5] = {'a','e','i','o','u'} ; 

   



 for (int i=0; i<=4; i++) 

 cout<<"Element "<< i<<" = " <<vowels[i]<<endl; 

  

return 0; 

} 

       (For any of the method 06 marks) 

 III)Write down the algorithm  to deleting element from an array    

  Firstly ,you find the element that you want to delete and find the index. 

            So, just set the value of that cell to  “0” (or NULL). 

            If you mean to get rid of that element, you'd need to shift all the ones to the right        

            of that element one to the left:     (04 marks) 

 

 IV)a)What is a multi dimensional array     

Multidimensional arrays can be described as "arrays of arrays". For example, a bidimensional   

array can be imagined as a bidimensional table made of elements, all of them of a same 

uniform data type.  

 (02 marks) 

       b)How do you insert the following data to a two dimension array(Write down the          

          program code) 

   

5 3 2 

8 4 1 

           

      int twoDMatrix [ 2][ 3]; 

      int twoDMatrix [2 ][3 ]  =   {  {5,3,2},{8,4,1} };   (04 marks)  

 

(03 ) I)What is a Linked list       

A linked list consists of nodes of data which are connected with each other. Every node         

consist of two parts data and the link to other nodes. The nodes are created dynamically. 

 (04 marks) 

 II)Draw the structural diagrams for the following tasks. 

     a)Initialize the list              

 

 

 

(02 marks) 



     b)Insert a new element into an empty list  

 

 

 

 

 

 

 

 

 

 

          (02 marks) 

     c)Insert Second element     

 

 

 

 

 

 

 

 

 

          (02 marks) 

     d)Insert Rear        

 

 

 

 

 

 

 

 

 

(02 marks) 

     e)Delete an element  

 

 

 

      

(02 marks)  



 III)What are the advantages of Linked list  

      Quick insert 

      Quick delete 

      Memory not waste        (03 marks) 

 IV)What are the output of the following code segments 

#include <iostream.h> 

#include "FloatList.h” 

 class FloatList 

{ 

private: 

 // Declare a structure for the list 

 struct ListNode 

 { 

  float value; 

  struct ListNode *next; 

 };  

 

 ListNode *head; // List head pointer 

public: 

 FloatList(void) // Constructor 

  { head = NULL; } 

 ~FloatList(void); // Destructor 

 void appendNode(float); 

 void displayList(void); 

}; 

void FloatList::appendNode(float num) 

{ 

 ListNode *newNode, *nodePtr; 

  

 // Allocate a new node & store num 

 newNode = new ListNode; 

 newNode->value = num; 

 newNode->next = NULL; 

  // If there are no nodes in the list 

 // make newNode the first node 

 if (!head) 

  head = newNode; 

 else // Otherwise, insert newNode at end 

 { 

  // Initialize nodePtr to head of list 



  nodePtr = head; 

   // Find the last node in the list 

  while (nodePtr->next!=NULL) 

   nodePtr = nodePtr->next;  

  // Insert newNode as the last node 

  nodePtr->next = newNode; 

 } 

}  

void FloatList::displayList(void) 

{ 

 ListNode *nodePtr; 

  

 nodePtr = head; 

 while (nodePtr) 

 { 

  cout << nodePtr->value << endl; 

  nodePtr = nodePtr->next; 

 } 

}  

 

 

void main(void) 

{ 

 FloatList list; 

  

 // Build the list 

 list.appendNode(2.5); 

 list.appendNode(7.9); 

 list.appendNode(12.6); 

  

 list.displayList( ); 

}          

Output 

2.5 

7.9 

12.6 

 

(03 marks) 

 

(04) I)”There are two ways for implement  a stack”. What are them  



Array (Static) based and linked list (dynamic) based. 

            (03 marks) 

  II)Illustrate  the diagrammatical representations for the following operations of a stack 

     a)Empty stack       (02 marks) 

       b)Push(a)        (02 marks) 

       c) Push(b)    

 already (a) value in a stack     (02 marks) 

     d)Pop()         

            already (a) value  and (b) value in a stack    (02 marks) 

  
  II)Implement the stack algorithm for the following functions in a stack 

       a)Push(item) 

          

     Push(item)  

{ 

          If (stack is full) print “ stack over flow” 

                   else  

                    Increment top ; 

                   Stack [top]= item; 

                  

  }        (03 marks) 

 

 

 



 

       b)Pop( ) 

  

       Pop()  

      { 

      If( stack is empty) print” stack under flow” 

      else  

      Decrement top  

      }         (03 marks) 

 

       c)Display( ) 

 

         Display()  

{ 

 If ( stack is empty) print” no element to display” 

else  

for i= top to 0 step -1  

Print satck[i]; 

} 

           (03 marks) 

   

(05) I) Describe the “FIFO”  and “LIFO” with examples    

   FIFO is First in First Out method. 

   Eg:-Queue          (02  marks) 

   LIFO is Last in First Out method. 

   Eg:-Stack        (02  marks) 

 

  II)Write down the definition of Queue  

 A queue is an ordered collection of items from which items may be deleted at one end ( 

called front of the queue) and into which items may be inserted at the other end (called 

the rear of the queue)       (03 marks) 

 

III)Draw the array implementations of the queue for the following  tasks.                                  

a)Enqueue(A) 

      
     b)Enqueue(B)        

 already (A) enqueued 



     
    c)Dequeue() 

 already (A) and (B) in the queue 

      
    d)Dequeue() 

        (01x4=04 marks) 

IV)Write down the program code for the following functions in the queue 

a) Insert item to a queue      (03 marks) 

 void insert(int x) 

{ 

if(rear >  4) 

{ 

cout <<"queue over flow"; 

rear=-1; 

return; 

} 

queue[++rear]=x; 

cout <<"inserted" <<x; 

} 

   

b) Delete an item from a queue     (03 marks) 

 void delet() 

{ 

if(front==rear) 



{ 

cout <<"queue under flow"; 

return; 

} 

cout <<"deleted" <<queue[++front]; 

} 

 

c) Display items in a queue     (03 marks) 

      void display() 

{ 

if(rear==front) 

{ 

cout <<" queue empty"; 

return; 

} 

 for(int i=front+1;i<=rear;i++) 

cout <<queue[i]<<" "; 

} 

} 

 

     

(06) I) List down different types of trees  

Binary tree  

General tree  

Binary search trees 

AVL trees        (any 3 give 03 marks) 

 II)Define the following terms related to the tree with  a  example  



     a)Degree of a tree:- The number of sub tree of a node is called its degree. 

  
   Degree=3 

     b)Height of a tree:- The maximum depth of a leaf node. 

  Height=3 

     c)Path of a tree :-Connection of edges connecting two nodes 

   
Path from AH ={AD,DH}        

         (02x3=06 marks) 

 III)Write down the definition for the binary tree and draw the complete binary tree and     

       mark the left sub tree and right sub tree 

 A binary tree is a finite set of nodes that is either empty or consists of a root and two  

disjoint binary trees called the left subtree and the right subtree. 



 
          (05 marks) 

 IV)a)What is a binary search tree      

  Binay search tree is a binary tree with following property. 

 All the nodes having less values than the root are in the left side ,and the  

Nodes having larger values than the root are in the right side 

          (02 marks) 

       b)Insert the following data set into a binary search tree 

  25,6,21,18,17,5,3,18,25,6,18,17,5,7,9   (04 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

(07) I)What is meant by sorting  

 Arranging things into ascending or descending order is called sorting. 

  i.e. Sorting is the process of arranging items in order.  (02 marks) 

 

 II)a)Describe selection sort method and sort the following unordered data set using     



        selection sort method 

                  15,6,10,5,3,8  

In terms of an array A, the selection sort finds the smallest element in the array and 

exchanges it with A[0]. Then, ignoring A[0], the sort finds the next smallest and swaps it 

with A[1] and so on.  

      
          (03 marks) 

     b)Write down the swap method(function)regarding to the selection sort 

       private void swap(int one, int two) 

      { 

       long temp = a[one]; 

       a[one] = a[two]; 

       a[two] = temp; 

       } 

          (03 marks) 

III)a)Write down the algorithm  for  Bubble Sort    

         Beginning at the last  element in the list 

        Compare each element with the previous element in the list. If an element is less               

than its predecessor, swap these  two element. 

        To completely sort the list, you need to perform this this process n-1  times on a list   

of length n         (03 marks) 

     

       b)Following list consist of the original unsorted data elements. Sort these data 

        set using bubble sort method. 

        44,55,12,42,94,18,06,67   

Original ->  44,55,12,42,94,18,06,67 

Pass 1  ->  06,44,55,12,42,94,18,67 

Pass 2  ->  06,12,44,55,18,42,94,67 

Pass 3  ->  06,12,18,44,55,42,67,94 



Pass 4  ->  06,12,18,42,44,55,67,94 

Pass 5  ->  06,12,18,42,44,55,67,94 

Pass 6  ->  06,12,18,42,44,55,67,94 

Pass 7  ->  06,12,18,42,44,55,67,94 

Sorted file->06,12,18,42,44,55,67,94    (04 marks) 

IV)a)What is meant by Big-Oh notation  

        Provides an “upper bound” for the function f   (02 marks) 

      b)Write down the order for following functions 

 7n-2 

 7n-2 is O(n) 

 

 3n3+20n2+5 

 3n3 + 20n2 + 5 is O(n3)      (03 marks) 

 

(08) I)Define the terms Best, Worst and Average cases  

   Best case: Find at first position.   

  Cost is 1 compare.  

   Worst case: Find at last position.  

   Cost is n compares.  

    Average case:  (n+1)/2 compares 

   IF we assume the element with  value K is equally likely to be in any   

              position in the array.       (02x3=06 marks) 

 

 II )Write down the algorithm for Binary Search  

 

     The elements of the list must be arranged in ascending (or descending) order. 

     The target value is always compared with the middle element of the remaining search   

range. 

    We must have random access to the elements of the list (an array or ArrayList are OK). 

          (04 marks) 

 

 III)a)What is a sequential search 

Examines each element of a list in sequence until it finds the target value or reaches      

the end of the list.      (02 marks) 

       b)Find the efficiency of a sequential search in Best case, Worst case and average case 

 Best case  O(1) 

 Locate desired item first 

     Worst case  O(n) 

 Must look at all the items 

      Average case O(n) 



 Must look at half the items  

 O(n/2) is still O(n) 

 

          (02x3=06 marks) 

 IV)If you have two algorithm called A and B ,find the faster algorithm 

TA (N)=1000N 

TB(N)=N2  

 

Running Times of Algorithm A and B  

TA(N) = 1000 N = O(N) 

TB(N) = N2 = O(N2) 

A is asymptotically faster than B !    (02 marks) 

   

 




