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CS6202 - PROGRAMMING & DATA STRUCTURES - I 
Unit III 
Part –A 

 
1. What is a data structure? 

A data structure is a method for organizing and storing data which would allow efficient 
data retrieval and usage. 
A data structure is a way of organizing data that considers not only the items stored, but 
also their relationships to each other. 
 

2. Why do we need data structures? 
x Data structures allow us to achieve an important goal: component reuse. 
x Once data structure has been implemented, it can be used again and again in 

various applications. 
 

3. List some common data structures. 
x Stacks 
x Queues 
x Lists  
x Trees 
x Graphs 
x Tables  

 
4. How data structures are classified? 

Data structures are classified into two categories based on how the data items are 
operated: 

i. Primitive data structure 
ii. Non-Primitive data structure 

a. Linear data structure 
b. Non-linear data structure 

 
5. Differentiate linear and non-linear data structure. 

 
S.No Linear data structure Non-linear data structure 
1 Data are arranged in linear or 

sequential manner 
 Data are not arranged in linear manner. 

2 Every items is related to its previous 
and next item 

Every item is attached with many other 
items 

3 Data items can be traversed in a 
single run. 

Data items cannot be traversed in a 
single run. 

4 Implementation is easy Implementation is difficult. 
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5 Example: array, stack, queue, linked 
list 

Example: tree, graph 

 
6. Define ADT(Abstract Data Type) 

An abstract data type (ADT) is a set of operations and mathematical abstractions , which 
can be viewed as how the set of operations is implemented. Objects like lists, sets and 
graphs, along with their operation, can be viewed as abstract data types, just as integers, 
real numbers and Booleans. 
 

7. Mention the features of ADT. 
a. Modularity  

i. Divide program into small functions 
ii. Easy to debug and maintain 

iii. Easy to modify 
b. Reuse 

i. Define some operations only once and reuse them in future 
c. Easy to change the implementation 

 
8. Define List ADT 

A list is a sequence of zero or more elements of a given type. The list is represented as 
sequence of elements separated by comma. 

A1,A2,A3…..AN 
Where N>0 and A is of type element. 
 

9. What are the ways of implementing linked list? 
The list can be implemented in the following ways: 

i. Array implementation 
ii. Linked-list implementation 

iii. Cursor implementation 
 

10. What are the types of linked lists? 
There are three types  

i. Singly linked list 
ii. Doubly linked list 

iii. Circularly linked list 
 

11. How the singly linked lists can be represented?  
 
 
 
 

         Null 

Head 

Node
d 
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Each node has two elements 
i. Data  

ii. Next  
 

12. How the doubly linked list can be represented? 
 
 
 
 
 
 
Doubly linked list is a collection of nodes where nodes are connected by forwarded and 
backward link. Each node has three fields: 

1. Address of previous node 
2. Data  
3. Address of next node. 

 
13. What are benefits of ADT? 

a. Code is easier to understand 
b. Implementation of ADT can be changed without requiring changes to the program 

that uses the ADT 
 

14. When singly linked list can be represented as circular linked list? 
In a singly linked list, all the nodes are connected with forward links to the next nodes in 
the list. The last node has a next field, NULL. In order to implement the circularly linked 
lists from singly linked lists, the last node’s next field is connected to the first node 
 
 
 
 

15. When doubly linked list can be represented as circular linked list? 
In a doubly linked list, all nodes are connected with forward and backward links to the 
next and previous nodes respectively. In order to implement circular linked lists from 
doubly linked lists, the first node’s previous field is connected to the last node and the 
last node’s next field is connected to the first node. 
 
 
 
 
 

Head 
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16. Where cursor implementation can be used? 
The cursor implementation of lists is used by many languages such as BASIC and 
FORTRAN that do not support pointers. The two important features of the cursor 
implementation of linked are as follows: 

x The data are stored in a collection of structures. Each structure contains data and a 
index to the next structure. 

x A new structure can be obtained from the system’s global memory by a call to 
cursorSpace array.   
 

17. List down the applications of List. 
a. Representation of polynomial ADT 
b. Used in radix and bubble sorting 
c. In a FAT file system, the metadata of a large file is organized as a linked list of 

FAT entries. 
d. Simple memory allocators use a free list of unused memory regions, basically a 

linked list with the list pointer inside the free memory itself. 
 

18. What are the advantages of linked list? 
a. Save memory space and easy to maintain 
b. It is possible to retrieve the element at a particular index 
c. It is possible to traverse the list in the order of increasing index. 
d. It is possible to change the element at a particular index to a different value, 

without affecting any other elements. 
 

19. Mention the demerits of linked list 
a. It is not possible to go backwards through the list 
b. Unable to jump to the beginning of list from the end. 

 
20. How the polynomial is represented using linked lists? 

The polynomial equation can be represented with linked list as follows: 
 
Coefficient Exponent Next node link 
 
struct polynomial 
{ 
 int coefficient; 
 int exponent; 
 struct polynomial *next; 
}; 
 

www.studentsfocus.com

www.studentsfocus.com



  

CS6202 / Programming and Data Structures I Page 5 
 

21. What are the operations performed in list? 
The following operations can be performed on a list 

i. Insertion 
a. Insert at beginning 
b. Insert at end 
c. Insert after specific node 
d. Insert before specific node 

ii. Deletion 
a. Delete at beginning 
b. Delete at end 
c. Delete after specific node 
d. Delete before specific node 

iii. Merging 
iv. Traversal  

 
22. What are the merits and demerits of array implementation of lists? 

Merits 
x Fast, random access of elements 
x Memory efficient – very less amount of memory is required 

Demerits 
x Insertion and deletion operations are very slow since the elements should be 

moved. 
x Redundant memory space – difficult to estimate the size of array. 

 
23. What is a circular linked list? 

A circular linked list is a special type of linked list that supports traversing from the end 
of the list to the beginning by making the last node point back to the head of the list. 

Part – B 

1. Explain the various operations of the list ADT with examples 
2. Write the program for array implementation of lists 
3. Write a C program for linked list implementation of list. 
4. Explain the operations of singly linked lists 
5. Explain the operations of doubly linked lists  
6. Explain the operations of circularly linked lists  
7. How polynomial manipulations are performed with lists? Explain the operations 
8. Explain the steps involved in insertion and deletion into an singly and doubly linked list. 
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