
 

 

(Time: 2½ hours) 

Total Marks: 75 

 

N. B.: (1) All questions are compulsory. 

           (2) Make suitable assumptions wherever necessary and state the assumptions made. 

 (3) Answers to the same question must be written together. 

 (4) Numbers to the right indicate marks. 

 (5) Draw neat labeled diagrams wherever necessary. 

 (6) Use of Non-programmable calculators is allowed. 

 

1.  Attempt any three of the following: 

 

15 

a.  List and Explain the different Asymptotic notations used in data structures. 

Asymptotic Notations 

Following are the commonly used asymptotic notations to calculate the running time 

complexity of an algorithm. 

● Ο Notation 

● Ω Notation 

● θ Notation 

Big Oh Notation, Ο 

The notation Ο(n) is the formal way to express the upper bound of an algorithm's 

running time. It measures the worst case time complexity or the longest amount of 

time an algorithm can possibly take to complete. 

 
For example, for a function f(n) 

Ο(f(n)) = { g(n) : there exists c > 0 and n0 such that f(n) ≤ c.g(n) for all n > n0. } 

Omega Notation, Ω 

 



The notation Ω(n) is the formal way to express the lower bound of an algorithm's 

running time. It measures the best case time complexity or the best amount of time 

an algorithm can possibly take to complete. 

 
For example, for a function f(n) 

Ω(f(n)) ≥ { g(n) : there exists c > 0 and n0 such that g(n) ≤ c.f(n) for all n > n0. } 

Theta Notation, θ 

The notation θ(n) is the formal way to express both the lower bound and the upper 
bound of an algorithm's running time. It is represented as follows − 

 
θ(f(n)) = { g(n) if and only if g(n) =  Ο(f(n)) and g(n) = Ω(f(n)) for all n > n0. 
} 
 

b.  What are the different ways in which data structures are classified? Explain in 

detail. 

 



 

 
c.  What do you mean by complexity of an algorithm.? Explain its types.  





 
d.  Write an algorithm to for binary search in an array. 

 

 



 
 

e.  What are sparse matrix? Explain different types of sparse matrix.

 

 



 
f.  Explain with the help of an example how to merge two sorted arrays . 

 

 



 
 

 

   

2.  Attempt any three of the following: 

 

15 

a.  Explain the structure advantages /disadvantages and types of linked list. 

Linked List is a very commonly used linear data structure which consists of group of 

nodes in a sequence. 

Each node holds its own data and the address of the next node hence forming a chain 

like structure. 

Linked Lists are used to create trees and graphs. 

 



 

 

Advantages of Linked Lists 

● They are a dynamic in nature which allocates the memory when required. 

● Insertion and deletion operations can be easily implemented. 

● Stacks and queues can be easily executed. 

● Linked List reduces the access time. 

 

Disadvantages of Linked Lists 

● The memory is wasted as pointers require extra memory for storage. 

● No element can be accessed randomly; it has to access each node 

sequentially. 

● Reverse Traversing is difficult in linked list. 

Types of Linked Lists 

There are 3 different implementations of Linked List available, they are: 

1. Singly Linked List 

2. Doubly Linked List 

3. Circular Linked List 

Let's know more about them and how they are different from each other. 

 

Singly Linked List 

Singly linked lists contain nodes which have a data part as well as an address part i.e. 

next, which points to the next node in the sequence of nodes. 

The operations we can perform on singly linked lists are insertion, deletion and 

traversal. 

 

Doubly Linked List 



In a doubly linked list, each node contains a data part and two addresses, one for the 

previous node and one for the next node. 

 

Circular Linked List 

In circular linked list the last node of the list holds the address of the first node hence 

forming a circular chain. 

 

 

b.  Write the algorithm for insertion of a node at the given position and deletion at 

the end in linked list. 

 
 

 



 
c.  Give an algorithm to copy one link list into another link list.  



 

 
 

 

d.  Give the algorithm to  insert an element at the beginning                                                                                                                                                                                             

and end of  circular linked list. 

 

 



 

 
 

 

 



 
e.  Write and explain the algorithm for inserting at the beginning in two way linked 

list. 

 

 
 

 

f.  Explain the different categories of header linked list.  





 
 



   

3.  Attempt any three of the following: 

 

15 

a.  Write the algorithm for push and pop operation of  the stack. 

 

 

b.  Write the algorithm for converting infix to postfix and Convert the following 

expression to postfix notation using stack  

 I=(6+2)*5-8/4 

 





 
  

c.  Write the Algorithm for evaluating a postfix expression using stack and give an 

example. 

 
 

 



 
d.  How insertion and deletion operation takes place in a queue.Explain in detail.  



 
e.  Explain how queue can be represented using linked list and give the algorithm  



for insertion in it. 

 

 

 
 



 
f.  How priority queues are represented in memory. Explain them.  









 
   

4.  Attempt any three of the following: 

 

15 

a.  Write an algorithm to find the minimum and maximum element in binary 

search tree. 

 

 
 

 



 
b.  Create a heap for the given elements 15 7 10 2 20 15 18.  



 



 
 

c.  Construct a binary tree from its inorder and postorder traversals. 

In-order: 5 10 12 15 18 20 25 30 35 40 50 

Post-order 5 12 18 15 10 25 35 50 40 30 20 

 



 



 
 



 



 



 
d.  Sort the following elements using selection sort. 

22 35 17 8 13 44 5 28 

 

 



 
 

 

 



 
e.  Write and Explain the algorithm for finding a position of a given element and its 

parent in a binary search tree. 

 

 



 

 
f.  Write the algorithm for inserting in a node in Red-Black tree. 

 

 



 



 
   

5.  Attempt any three of the following: 

 

15 

a.  What are the different ways to represent graphs in memory.Explain. 

 

 



 
b.  Write and Explain the algorithm for Best First Search in a graph. 

 

 



 



 



 
c.  Using Prim's Algorithm find the minimum spanning tree.  



 
 









 
 

 

d.  Define the following terms.  



1. Graph. 

2. Weighted Graph. 

3. MultiGraph. 

4. Directed Graph. 

5. Hamiltonian Path. 

 

 

 
 

 



 



 
e.  Explain any two collision resolution techniques. 

 

One method for resolving collisions looks into the hash table and tries to find another 

open slot to hold the item that caused the collision. A simple way to do this is to start 

at the original hash value position and then move in a sequential manner through the 

slots until we encounter the first slot that is empty. Note that we may need to go back 

to the first slot (circularly) to cover the entire hash table. This collision resolution 

process is referred to as open addressing in that it tries to find the next open slot or 

address in the hash table. By systematically visiting each slot one at a time, we are 

performing an open addressing technique called linear probing. 

. 

  

A disadvantage to linear probing is the tendency for clustering; items become clustered in the 

table. This means that if many collisions occur at the same hash value, a number of surrounding 

slots will be filled by the linear probing resolution. This will have an impact on other items that 

are being inserted, as we saw when we tried to add the item 20 above. A cluster of values hashing 

to 0 had to be skipped to finally find an open position. This cluster is shown in Figure 9. 

  

One way to deal with clustering is to extend the linear probing technique so that instead of 

looking sequentially for the next open slot, we skip slots, thereby more evenly distributing the 

items that have caused collisions. This will potentially reduce the clustering that occurs. Figure 10 

shows the items when collision resolution is done with a “plus 3” probe. This means that once a 

collision occurs, we will look at every third slot until we find one that is empty. 

 



  

A variation of the linear probing idea is called quadratic probing. Instead of using a constant 

“skip” value, we use a rehash function that increments the hash value by 1, 3, 5, 7, 9, and so on. 

This means that if the first hash value is h, the successive values are h+1h+1, h+4h+4, h+9h+9, 

h+16h+16, and so on. In other words, quadratic probing uses a skip consisting of successive 

perfect squares. Figure 11 shows our example values after they are placed using this technique. 

 

An alternative method for handling the collision problem is to allow each slot to hold a reference 

to a collection (or chain) of items. Chaining allows many items to exist at the same location in 

the hash table. When collisions happen, the item is still placed in the proper slot of the hash table. 

As more and more items hash to the same location, the difficulty of searching for the item in the 

collection increases. Figure 12shows the items as they are added to a hash table that uses chaining 

to resolve collisions. 

 

  

 

f.  What are Hash table and Hash Functions. Explain Folding Method and mid 

square method for constructing hash functions. 

 

A hash table is a collection of items which are stored in such a way as to make it easy 

to find them later. Each position of the hash table, often called a slot, can hold an item 

and is named by an integer value starting at 0 

The mapping between an item and the slot where that item belongs in the hash table 

is called the hash function. The hash function will take any item in the collection and 

 



return an integer in the range of slot names, between 0 and m-1 

 

The Folding Method  The key K is partitioned into a number of parts ,each of which 

has the same length as the required address with the possible exception of the last part 

.  The parts are then added together , ignoring the final carry, to form an address.  

Example: If key=356942781 is to be transformed into a three digit address. P1=356, 

P2=942, P3=781 are added to yield 079. 

 

 The Mid- Square Method  The key K is multiplied by itself and the address is 

obtained by selecting an appropriate number of digits from the middle of the square.  

The number of digits selected depends on the size of the table.  Example: If 

key=123456 is to be transformed.  (123456)2=15241383936  If a three-digit address 

is required, positions 5 to 7 could be chosen giving address 138.  

 

 

 


