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Vision of the Institute 

 

To be an outstanding institution in the country imparting technical education, 

providing need based, value based and career based programmes and producing self-

reliant, self-sufficient technocrats, capable of meeting new challenges.  

 

Mission of the Institute 

 

To educate young aspirants in various technical fields to fulfill global requirement of 

human resources by providing sustainable quality education, training and invigorating 

environment, also molding them into skilled competent and socially responsible 

citizens who will lead the building of a powerful nation. 

 



Vision of Department 

 

To be an excellent department that imparts value based quality education and uplifts innovative 

research in the ever-changing field of technology. 

 

Mission of Department 

 

1. To fulfill the requirement of skilled human resources with focus on quality 
education. 

2. To create globally competent and socially responsible technocrats by providing value 
and need based training. 

3. To improve Industry-Institution Interaction and encourage the innovative research 
activities. 

 

 

Program Educational Objectives 

 

1. Students will have the successful careers in the field of computer science and allied 
sectors as an innovative engineer. 

2. Students will continue to learn and advance their careers through participation in 
professional activities, attainment of professional certification and seeking advance 
studies. 

3. Students will be able to demonstrate a commitment to life-long learning. 
4. Students will be ready to serve society in any manner and become a responsible and 

aware citizen. 
5. Establishing students in a leadership role in any field.  

 
 

 
 
 
 
 
 

 
 



Program Outcomes 

1. Engineering knowledge: Apply the knowledge of mathematics, science, engineering 
fundamentals, and an engineering specialization to the solution of complex engineering 
problems. 

2. Problem analysis: Identify, formulate, review research literature, and analyze complex 
engineering problems reaching substantiated conclusions using first principles of 
mathematics, natural sciences, and engineering sciences. 

3. Design/development of solutions: Design solutions for complex engineering problems and 
design system components or processes that meet the specified needs with appropriate 
consideration for the public health and safety, and the cultural, societal, and environmental 
considerations 

4. Conduct investigations of complex problems: Use research-based knowledge and research 
methods including design of experiments, analysis and interpretation of data, and synthesis 
of the information to provide valid conclusions. 

5. Modern tool usage: Create, select, and apply appropriate techniques, resources, and 
modern engineering and IT tools including prediction and modeling to complex engineering 
activities with an understanding of the limitations. 

6. The engineer and society: Apply reasoning informed by the contextual knowledge to assess 
societal, health, safety, legal and cultural issues and the consequent responsibilities relevant 
to the professional engineering practice. 

7. Environment and sustainability: Understand the impact of the professional engineering 
solutions in societal and environmental contexts, and demonstrate the knowledge of, and 
need for sustainable development. 

8. Ethics: Apply ethical principles and commit to professional ethics and responsibilities and 
norms of the engineering practice. 

9. Individual and team work: Function effectively as an individual, and as a member or leader 
in diverse teams, and in multidisciplinary settings. 

10. Communication: Communicate effectively on complex engineering activities with the 
engineering community and with society at large, such as, being able to comprehend and 
write effective reports and design documentation, make effective presentations, and give 
and receive clear instructions. 

11. Project management and finance: Demonstrate knowledge and understanding of the 
engineering and management principles and apply these to one’s own work, as a member 
and leader in a team, to manage projects and in multidisciplinary environments. 

12. Life-long learning: Recognize the need for, and have the preparation and ability to engage in 
independent and life-long learning in the broadest context of technological change. 

 

 
 
 
 
 

Program Specific Outcomes 

1. Ability to apply and analyze computational concepts in the areas related to 
algorithms, machine learning, cloud computing, web designing and web services. 

2. Ability to apply standard practices and methodologies in software development and 



project management.  
3. Ability to employ fundamental concepts and emerging technologies for innovative 

research activities, carrier opportunities & zeal for higher studies.  
 

 

Course Outcomes 

CO-1 
To apply the concepts of Arrays in Sorting and Searching. 

CO-2 
To apply the concept of Stacks and Queues to solve a problem. 

CO-3 
To apply concepts of Dynamic Memory Allocation. 

CO-4 
To solve the concepts of Trees and Graphs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

List of Experiments 
 

Exp. 
No. 

Experiment Name Course 
Outcome 

1 To implement Linear and Binary Search. CO1 



2 To implement stack using array and linked list. CO2 
3 To implement queue and circular queue using array. CO2 
4 Write a C program to implement operations of singly Linked List and Doubly 

Linked List. 
Creation, insertion, and deletion CO3 

5 To implement Bubble, selection, Merge, Heap and insertion Sorting. CO1 
6 Write Program in C for implementation of Insertion and Deletion in BST Using 

Linked List. CO4 
7 To implement binary tree, binary search tree and tree traversal using linked list. CO4 
8 To implement DFS and DFS using linked list. CO4 
Value added Programs 

9.  To implement queue and circular using linked list. ( Value Addition) CO2 
10.  Write Program in C for implementation of Addition of two polynomials using 

Linked List. ( Value Addition) CO3 
 
 
 
 
 
 
Lab Incharge                                                                                                    Head (CSE) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 
 

EXPERIMENT-1(a) 
 

 

Objective: Write Program in C for implementation of Linear Search. 

INTRODUCTION: 
A linear search is the basic and simple search algorithm. A linear search searches an element or 



value from an array till the desired element or value is not found and it searches in a sequence 
order. It compares the element with all the other elements given in the list and if the element is 
matched it returns the value index else it return -1. Linear Search is applied on the unsorted or 
unordered list when there are fewer elements in a list. 
 

 

Algorithm:  

 

1. Read the number of values (n).  

2. Initialize the iterative variable i=0.  

3. Repeat the steps 4&5until no. of values minus 1(n-1).  

4. Read the elements in an array.  

2. Increment the iterative variable.  

3. Assign the first element of an array to the small and big variables. 

4. Repeat the steps 8 to 10, until no of values minus 1 (n-1).  

5. If the array element is greater than big element, assign the element to the big variable. 

Otherwise go to step 10.  

6. If the array element is smaller than small element, assign the element to the small variable. 

Otherwise go to step 10.  

7. Increment the iterative variable.  

8. Display the biggest element in the list.  

9. Display the smallest element in the list.  

 

 

 

 

 

 

 
 

EXPERIMENT 1(b) 
 

 

Objective: Write Program in C for implementation of Binary Search. 

INTRODUCTION: 
Binary Search is applied on the sorted array or list. In binary search, we first compare the value with 



the elements in the middle position of the array. If the value is matched, then we return the value. If 
the value is less than the middle element, then it must lie in the lower half of the array and if it's 
greater than the element then it must lie in the upper half of the array. We repeat this procedure on 
the lower (or upper) half of the array. Binary Search is useful when there are large numbers of 
elements in an array. 
 

Algorithm 

 

Procedurebinary_search 

   A ← sorted array 

n← size of array 

x← value to be searched 

SetlowerBound=1 

SetupperBound= n  
 
while x not found 

ifupperBound<lowerBound 

         EXIT: x does notexists. 
 
setmidPoint=lowerBound+(upperBound-lowerBound)/2 

 
if A[midPoint]< x 

setlowerBound=midPoint+1 

 
if A[midPoint]> x 

setupperBound=midPoint-1 

if A[midPoint]= x  
         EXIT: x found at location midPoint 

endwhile 

end procedure 

 
 

 
 
 
 

EXPERIMENT 2(a) 
 

Objective:  Write Program in C for implementation of Stack Using Array (PUSH, POP & Traversing).     

INTRODUCTION:The C Program is written for implementation of STACK using Array, the basic 
operations of stack are PUSH (), POP () and DISPLAY (). PUSH function in the code is used to insert an 
element to the top of stack, POP function used to remove the element from the top of stack. Finally 
display function used to print the values at any time. All stack functions are implemented in C Code. 
 

Algorithm 

 



begin procedure push: stack, data 

 
if stack is full 
returnnull 
endif 

 
top← top +1 

stack[top]← data 

end procedure 

begin procedure pop: stack 

if stack is empty 

returnnull 
endif 

data← stack[top] 

top← top -1 

return data 

 
end procedure 

 
 

 

 

 
 
 
 
 
 
 

 

 

EXPERIMENT 2(b) 

 

AIM:Write Program in C for implementation of Stack Using Linked List (PUSH, POP & 

Traversing). 

ALGORITHM: 

 
PUSH( ) 
1. t=newnode( ) 
1. Enter infotobe  inserted 
2. Read n 
3. tÆinfo=n 
4. tÆnext=top 
5. top = t 
6. Return 



 
POP() 
1. If (top= NULL)Print 

“underflow”Return 
1. x= top 
2. top=topÆnext 
3. delnode(x) 
4. Return 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

EXPERIMENT 3(a) 
 

 

AIM: Write Program in C for implementation of simple Queue Using Array. 

INTRODUCTION:Queue is also an abstract data type or a linear data structure, in which the first 
element is inserted from one end called REAR(also called tail), and the deletion of existing element 
takes place from the other end called as FRONT(also called head). This makes queue as FIFO(First in 
First Out) data structure, which means that element inserted first will also be removed first. 

The process to add an element into queue is called Enqueue and the process of removal of an 
element from queue is called Dequeue. 

 

Algorithm for en-queue operation 

procedureenqueue(data)       



 
if queue is full 
return overflow 

endif 

 
rear ← rear + 1 

queue[rear] ← data 

return true 

 
end procedure 

 

Algorithm for dequeue operation 

proceduredequeue 

 
if queue is empty 

return underflow 

end if 

 
data = queue[front] 

front ← front + 1 

return true 

 
end procedure 

 
 

 

 

EXPERIMENT 3(b) 
 

 

AIM: Write Program in C for implementation of Circular Queue Using Array.  

INTRODUCTION:Queue is an abstract data type, in which entities are inserted into the rear end and 
deleted from the front end. In circular queue is connected to end to end, i.e. rear and front end are 
connected. Compare to normal queue, Circular queue is more advantages.Circular Queue works by 
the process of circular increment i.e. when we try to increment any variable and we reach the end of 
queue, we start from the beginning of queue by modulo division with the queue size.  

i.e. 
if REAR + 1 == 5 (overflow!), REAR = (REAR + 1)%5 = 0 (start of queue) 

 
 

Algorithm 

http://www.cs.bu.edu/teaching/c/queue/array/types.html


 

INSERT-ITEM( QUEUE, FRONT, REAR, MAX, COUNT, ITEM) 

This algorithm is used to insert or add item  

into circular queue. 

If ( COUNT = MAX ) then 

Display  “Queue overflow”; 

Return; 

Otherwise 

If ( REAR = MAX ) then 

REAR := 1; 

Otherwise 

REAR := REAR + 1; 

QUEUE(REAR) := ITEM; 

COUNT := COUNT + 1; 

Return; 

 

REMOVE-ITEM( QUEUE, FRONT, REAR, COUNT, ITEM) 

This algorithm is used to remove or delete item  

from circular queue. 

If ( COUNT = 0 ) then 

Display “Queue underflow”; 

Return; 

Otherwise 

ITEM := QUEUE(FRONT); 

If ( FRONT =MAX ) then 

FRONT := 1; 

Otherwise 

FRONT := FRONT + 1; 

COUNT := COUNT + 1; 

Return;  

 

EMPTY-CHECK (QUEUE,FRONT,REAR,MAX,COUNT,EMPTY) 

This is used to check queue is empty or not. 



1. If( COUNT = 0 ) then 

        a. EMPTY := true; 

    2. Otherwise 

        a. EMPTY := false; 

    3. Return ; 

 

FULL-CHECK(QUEUE,FRONT,REAR,MAX,COUNT,FULL) 

This algorithm is used to check queue is full or not. 

    1. If ( COUNT = MAX ) then 

        a. FULL := true; 

    2. Otherwise 

        a. FULL := false; 

3. Return ; 

 

 

 

EXPERIMENT 4(a) 

 

Objective: Write a program in C to implement various operations on linked list. 

 

Add elements to beginning, middle or end of linked list. 

INTRODUCTION: 

A linked list is a linear data structure where each element is a separate object. 

Each element (we will call it a node) of a list is comprising of two items - the data and a reference to 
the next node. The last node has a reference to null. The entry point into a linked list is called 
the head of the list. It should be noted that head is not a separate node, but the reference to the 
first node. If the list is empty then the head is a null reference. 

A linked list is a dynamic data structure. The number of nodes in a list is not fixed and can grow and 
shrink on demand. Any application which has to deal with an unknown number of objects will need 
to use a linked list. 

 

Procedure 



Add to beginning 

 Allocate memory for new node  

 Store data  

 Change next of new node to point to head  

 Change head to point to recently created node  

Add to end 

 Allocate memory for new node  

 Store data  

 Traverse to last node  

 Change next of last node to recently created node  

 

Add to middle 

 Allocate memory and store data for new node  

 Traverse to node just before the required position of new node  

 Change next pointers to include new node in between  

 

Delete from beginning 

 Point head to the second node  

 

Delete from end 

 Traverse to second last element  

 Change its next pointer to null  

 

Delete from middle 

 Traverse to element before the element to be deleted  

 Change next pointers to exclude the node from the chain  

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

EXPERIMENT 4(b) 

 

Objective: Write a C program to implement operations of Doubly Linked List: 

 Creation, insertion, and deletion 

INTRODUCTION :Doubly Linked List is a variation of Linked list in which navigation is possible in 

both ways, either forward and backward easily as compared to Single Linked List. Following are the 

important terms to understand the concept of doubly linked list. 

 Link − Each link of a linked list can store a data called an element. 

 Next − Each link of a linked list contains a link to the next link called Next. 

 Prev − Each link of a linked list contains a link to the previous link called Prev. 

 LinkedList − A Linked List contains the connection link to the first link called First and to the 

last link called Last. 

Algorithm: 

Assume that START is the first element in the linked list and TAIL is the last element of linked list. 

i. Insert At Beginning 

1. Start 

2. Input the DATA to be inserted 

3. Create a new node. 
4. NewNode → Data = DATA NewNode →Lpoint =NULL 

5. IF START IS NULL NewNode→ Rpoint = NULL 

6. Else NewNode → Rpoint = START START→Lpoint = NewNode 



7. START =NewNode 

8. Stop 

ii. Insertion at location: 

1. Start 

2. Input the DATA and POS 

3. Initialize TEMP = START; i = 0 

4. Repeat the step 4 if (i less than POS) and (TEMP is not equal to NULL) 

5. TEMP = TEMP → RPoint; i = i +1 

6. If (TEMP not equal to NULL) and (i equal to POS) 

(a) Create a New Node 

(b) NewNode → DATA = DATA 

(c) NewNode → RPoint = TEMP → RPoint 

(d) NewNode → LPoint = TEMP 

(e) (TEMP → RPoint) → LPoint = NewNode 

1. (f ) TEMP → RPoint = New Node 

2. Else 

(a) Display “Position NOT found” 

1. Stop 

iii. Insert at End 

1. Start 

2. Input DATA to be inserted 

3. Create a NewNode 

4. NewNode → DATA = DATA 

5. NewNode → RPoint = NULL 

6. If (SATRT equal to NULL) 

a. START = NewNode 

b. NewNode → LPoint=NULL 

1. Else 

a. TEMP = START 

b. While (TEMP → Next not equal to NULL) 

i. TEMP = TEMP → Next 

c. TEMP → RPoint = NewNode 

d. NewNode → LPoint = TEMP 

Stop 

iv. Forward Traversal 



1. Start 

2. If (START is equal to NULL) 

a) Display “The list is Empty” 

b) Stop 

1. Initialize TEMP = START 

2. Repeat the step 5 and 6 until (TEMP == NULL ) 

3. Display “TEMP → DATA” 

4. TEMP = TEMP → Next 

5. Stop 

 

 

EXPERIMENT 5(a) 
 

Objective: Write a C Program to implement Bubble Sorting.   

 

INTRODUCTION: 
 
Bubble sort is a simple sorting algorithm. This sorting algorithm is comparison-based algorithm in 
which each pair of adjacent elements is compared and the elements are swapped if they are not in 
order. This algorithm is not suitable for large data sets as its average and worst case complexity are 
of Ο(n2) where nis the number of items. 
 

Algorithm 

 

beginBubbleSort(list) 

 
for all elements of list 

if list[i] > list[i+1] 

swap(list[i], list[i+1]) 

end if 

end for 

 
return list 

 
endBubbleSort 

 

 

 

 

 



 

 

 

 

 
 
 
 
 

 
 

EXPERIMENT 5(b) 
 

Objective: Write a C Program to implement Selection Sorting.   

INTRODUCTION: 
Selection sort is a simple sorting algorithm. This sorting algorithm is an in-place comparison-based 
algorithm in which the list is divided into two parts, the sorted part at the left end and the unsorted 
part at the right end. Initially, the sorted part is empty and the unsorted part is the entire list. 

The smallest element is selected from the unsorted array and swapped with the leftmost element, 
and that element becomes a part of the sorted array. This process continues moving unsorted array 
boundary by one element to the right. 

This algorithm is not suitable for large data sets as its average and worst case complexities are of 
Ο(n2), where n is the number of items. 

 

Algorithm 

 

procedure selection sort  
list  : array of items 

n: size of list 

 
fori=1 to n -1 

/* set current element as minimum*/ 

min=i 
 
/* check the element to be minimum */ 

for j = i+1 to n  
if list[j]< list[min]then 

min= j; 
endif 

endfor 

 
/* swap the minimum element with the current element*/ 

ifindexMin!=ithen 

swap list[min]and list[i] 



endif 

endfor 
  

end procedure 

 

 

 
 

 
EXPERIMENT 5(c) 

 

Objective: Write a C Program to implement Insertion Sorting.   

This is an in-place comparison-based sorting algorithm. Here, a sub-list is maintained which is always 
sorted. For example, the lower part of an array is maintained to be sorted. An element which is to 
be 'inserted in this sorted sub-list, has to find its appropriate place and then it has to be inserted 
there. Hence the name, insertions sort. 
The array is searched sequentially and unsorted items are moved and inserted into the sorted sub-
list (in the same array). This algorithm is not suitable for large data sets as its average and worst 
case complexity are of Ο(n2), where nis the number of items. 

 

Algorithm 

 

INSERTION-SORT(A) 

fori = 1 to n 

 key ← A [i] 

 j ← i – 1 

 while j > = 0 and A[j] > key 

  A[j+1] ← A[j] 

  j ← j – 1 

 End while  
 A[j+1] ← key 

  End for  
 

 

 

 

 

 

 

 

 



 

 

 

 

 

EXPERIMENT 5(d) 
 
 
 
Objective:  Write Program in C for implementation of Merge Sort. 
 
Algorithm 

 
MergeSort(arr[], l,  r) 

If r > l 
1. Find the middle point to divide the array into two halves:   
middle m = (l+r)/2 

2. Call mergeSort for first half:    
Call mergeSort(arr, l, m) 

3. Call mergeSort for second half: 
Call mergeSort(arr, m+1, r) 

4. Merge the two halves sorted in step 2 and 3: 
Call merge(arr, l, m, r) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

EXPERIMENT 6 

AIM:Write Program in C for implementation of Insertion and Deletion in BST Using Linked List.  

INTRODUCTION: 

Binary Search Tree, is a node-based binary tree data structure which has the following properties: 

 The left subtree of a node contains only nodes with keys lesser than the node’s key. 
 The right subtree of a node contains only nodes with keys greater than the node’s key. 
 The left and right subtree each must also be a binary search tree. 

There must be no duplicate nodes. 
 

Algorithm 

Insertion 

o Step 1: IF TREE = NULL 

    Allocate memory for TREE 

   SET TREE -> DATA = ITEM 

  SET TREE -> LEFT = TREE -> RIGHT = NULL 

  ELSE 

   IF ITEM < TREE -> DATA 

    Insert(TREE -> LEFT, ITEM) 

  ELSE 

   Insert(TREE -> RIGHT, ITEM) 

  [END OF IF] 

  [END OF IF] 

o Step 2: END 

 

Deletion 

Delete (TREE, ITEM) 

o Step 1: IF TREE = NULL 

   Write "item not found in the tree" ELSE IF ITEM < TREE -> DATA 

  Delete(TREE->LEFT, ITEM) 

  ELSE IF ITEM > TREE -> DATA 

   Delete(TREE -> RIGHT, ITEM) 

  ELSE IF TREE -> LEFT AND TREE -> RIGHT 

  SET TEMP = findLargestNode(TREE -> LEFT) 

  SET TREE -> DATA = TEMP -> DATA 

   Delete(TREE -> LEFT, TEMP -> DATA) 

  ELSE 



   SET TEMP = TREE 

   IF TREE -> LEFT = NULL AND TREE -> RIGHT = NULL 

   SET TREE = NULL 

  ELSE IF TREE -> LEFT != NULL 

  SET TREE = TREE -> LEFT 

  ELSE 

    SET TREE = TREE -> RIGHT 

  [END OF IF] 

  FREE TEMP 

[END OF IF] 

o Step 2: END 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



EXPERIMENT 7 

 

AIM: To implement binary tree, binary search tree and tree traversal using linked list. 
 

INTRODUCTION: 

Binary Search on Singly Linked List 

Approach : 
 Here, start node(set to Head of list), and the last node(set to NULL initially) are given.  
 Middle is calculated using two pointers approach. 
 If middle’s data matches the required value of search, return it.  
 Else if middle’s data < value, move to upper half(setting start to middle's next).  
 Else go to lower half(setting last to middle). 
 The condition to come out is, either element found or entire list is traversed. When 

entire list is traversed, last points to start i.e. last -> next == start. 
 

Traversing in the Binary Tree. Tree traversal is the process of visiting each node in the tree exactly 

once. Visiting each node in a graph should be done in a systematic manner. If search result in a visit 

to all the vertices, it is called a traversal 

Inorder traversal 
First, visit all the nodes in the left subtree 

Then the root node 

Visit all the nodes in the right subtree 

inorder(root->left) 

display(root->data) 

inorder(root->right) 

 
Preorder traversal 
Visit root node 

Visit all the nodes in the left subtree 

Visit all the nodes in the right subtree 

display(root->data) 

preorder(root->left) 

preorder(root->right) 

 
Postorder traversal 
Visit all the nodes in the left subtree 

Visit all the nodes in the right subtree 

Visit the root node 

postorder(root->left) 

postorder(root->right) 

display(root->data) 
 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXPERIMENT 8 

PART-1 

Objective: Write a program in C to implement depth first search. 

Introduction: DFS traversal of a graph produces a spanning tree as final result. Spanning Tree is a 



graph without loops. We use Stack data structure with maximum size of total number of vertices in 

the graph to implement DFS traversal. 

 

The DFS algorithm works as follows: 

Step 1 - Define a Stack of size total number of vertices in the graph. 
Step 2 - Select any vertex as starting point for traversal. Visit that vertex and push it on to the Stack. 
Step 3 - Visit any one of the non-visited adjacent vertices of a vertex which is at the top of stack and 

push it on to the stack. 
Step 4 - Repeat step 3 until there is no new vertex to be visited from the vertex which is at the top of 
the stack. 
Step 5 - When there is no new vertex to visit then use back tracking and pop one vertex from the 
stack. 
Step 6 - Repeat steps 3, 4 and 5 until stack becomes Empty. 
Step 7 - When stack becomes Empty, then produce final spanning tree by removing unused edges 
from the graph 

 

PART-2 

 

Objective: Write a program in C to implement breath first search. 

Introduction: BFS traversal of a graph produces a spanning tree as final result. Spanning Tree is a 

graph without loops. We use Queue data structure with maximum size of total number of 

vertices in the graph to implement BFS traversal. 

The BFS algorithm works as follows: 

Step 1 - Define a Queue of size total number of vertices in the graph. 
Step 2 - Select any vertex as starting point for traversal. Visit that vertex and insert it into the Queue. 
Step 3 - Visit all the non-visited adjacent vertices of the vertex which is at front of the Queue and 

insert them into the Queue. 
Step 4 - When there is no new vertex to be visited from the vertex which is at front of the Queue then 
delete that vertex. 
Step 5 - Repeat steps 3 and 4 until queue becomes empty. 
Step 6 - When queue becomes empty, then produce final spanning tree by removing unused edges 
from the graph 

 

 

 

 

 

 

Experiment-9(a) 

Objective: Write Program in C for implementation of Queue Using Linked List. 
 

Introduction: To implement queue using linked list, we need to set the following things before 



implementing actual operations. 

 

Step 1 - Include all the header files which are used in the program. And declare all the user 

defined functions. 

Step 2 - Define a 'Node' structure with two members data and next. 

Step 3 - Define two Node pointers 'front' and 'rear' and set both to NULL. 

Step 4 - Implement the main method by displaying Menu of list of operations and make suitable 

function calls in the main method to perform user selected operation. 

 

enQueue(value) - Inserting an element into the Queue 

We can use the following steps to insert a new node into the queue... 

 

Step 1 - Create a newNode with given value and set 'newNode → next' to NULL. 

Step 2 - Check whether queue is Empty (rear == NULL) 

Step 3 - If it is Empty then, set front = newNode and rear = newNode. 

Step 4 - If it is Not Empty then, set rear → next = newNode and rear = newNode.  

 

deQueue() - Deleting an Element from Queue 

We can use the following steps to delete a node from the queue... 

 

Step 1 - Check whether queue is Empty (front == NULL). 

Step 2 - If it is Empty, then display "Queue is Empty!!! Deletion is not possible!!!" and terminate 

from the function 

Step 3 - If it is Not Empty then, define a Node pointer 'temp' and set it to 'front'. 

Step 4 - Then set 'front = front → next' and delete 'temp' (free(temp)). 

 

display() - Displaying the elements of Queue 

We can use the following steps to display the elements (nodes) of a queue... 

 

Step 1 - Check whether queue is Empty (front == NULL). 

Step 2 - If it is Empty then, display 'Queue is Empty!!!' and terminate the function.  

Step 3 - If it is Not Empty then, define a Node pointer 'temp' and initialize with front. 



Step 4 - Display 'temp → data --->' and move it to the next node. Repeat the same until 'temp' 

reaches to 'rear' (temp → next != NULL). 

Step 5 - Finally! Display 'temp → data ---> NULL'. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Experiment-9(b) 

Objective: Write Program in C for implementation of Circular Queue Using Linked List. 

Introduction: A circular queue is a linear data structure in which the operations are performed based on 
FIFO (First In First Out) principle and the last position is connected back to the first position to make a 
circle. 



Insertion in Circular queue 
There are three scenario of inserting an element in a queue. 

1. If (rear + 1)%maxsize = front, the queue is full. In that case, overflow occurs and 
therefore, insertion can not be performed in the queue. 

2. If rear != max - 1, then rear will be incremented to the mod(maxsize) and the new 
value will be inserted at the rear end of the queue. 

3. If front != 0 and rear = max - 1, then it means that queue is not full therefore, set the 
value of rear to 0 and insert the new element there. 

Algorithm to insert an element in circular queue 

Step 1: IF (REAR+1)%MAX = FRONT 
Write " OVERFLOW " 
Goto step 4 
[End OF IF] 
Step 2: IF FRONT = -1 and REAR = -1 
SET FRONT = REAR = 0 

ELSE IF REAR = MAX - 1 and FRONT ! = 0 
SET REAR = 0 
ELSE 
SET REAR = (REAR + 1) % MAX 
[END OF IF] 
Step 3: SET QUEUE[REAR] = VAL 
Step 4: EXIT 

Introduction to delete an element from a circular queue 
To delete an element from the circular queue, we must check for the three following conditions. 

1. If front = -1, then there are no elements in the queue and therefore this will be the case 
of an underflow condition. 

2. If there is only one element in the queue, in this case, the condition rear = front holds 
and therefore, both are set to -1 and the queue is deleted completely. 

3. If front = max -1 then, the value is deleted from the front end the value of front is set to 
0. 

4. Otherwise, the value of front is incremented by 1 and then delete the element at the 

front end. 

Algorithm 

Step 1: IF FRONT = -1 
Write " UNDERFLOW " 
Goto Step 4 
[END of IF] 
Step 2: SET VAL = QUEUE[FRONT] 
Step 3: IF FRONT = REAR 
SET FRONT = REAR = -1 
ELSE 
IF FRONT = MAX -1 
SET FRONT = 0 
ELSE 

SET FRONT = FRONT + 1 
[END of IF] 
[END OF IF] 
Step 4: EXIT 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

EXPERIMENT 10 

 

AIM: Write Program in C for implementation of Addition of two polynomials using Linked List. 

INTRODUCTION: 

Let’s assume Polynomials are stored as 

struct Element{ 

double coefficient; 
double exponent;  
} 

And doubly linked as 

structDoublyLinkedList{  
     Element *element;  



DoublyLinkedList *left; 
DoublyLinkedList *right; 
} 

 

Algorithm 

1. input: DLL1 and DLL2 

2. output: DoublyLinkedList *DLL3 = NULL 

3. while DLL1 != NULL and DLL2 != NULL do 

4. DoubleyLinkedList *dll = new DoublyLInkedList // C++ syntax 

5. dll ->right = NULL 

6. dll->element = new Element 

7. dll->element->coefficient = DLL1->element->coefficient + DLL2->element->coefficient 

8. dll->element->exponent = DLL1->element->exponent 

9. addAtTail( DLL3, dll ) // This will add DoublyLinkedList(dll) at the tail of DLL3 and adjust point 
as well  

10. DLL1 = DLL1->right 

11. DLL2 = DLL2 ->right 

12. end  
13. return DLL3 
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