
1. Practice of C Programming using statements expression, Decision making iterative Statement
Aim:
To practice C programming concepts using statements, expressions, decision-making, and iterative statements by writing a program that checks whether a given number is even or odd and prints its multiplication table using different looping constructs.
Algorithm:
1. Start the program.
2. Declare integer variables num and i.
3. Read an integer number from the user using scanf ().
4. Check whether the number is even or odd using the if-else statement:
· If num % 2 == 0, then print “Even”.
· Else, print “Odd”.
5. Print the multiplication table of the given number using:
· For loop: from i = 1 to 10.
· While loop: initialize i = 1, repeat until i <= 10.
· Do-while loop: initialize i = 1, execute at least once, and continue until i <= 10.
6. Display the results after each loop.
7. End the program.
Result:
The program successfully checks whether the entered number is even or odd and prints its multiplication table using the for, while, and do-while loops.
2. Practice of C program using functions and array
Aim:
To write and execute a C program using functions and arrays that reads a set of numbers, stores them in an array, and finds their sum using a user-defined function.
Algorithm:
1. Start the program.
2. Define a function find Sum(int arr[], int size) that:
· Initializes a variable sum = 0.
· Uses a for loop to traverse the array and add each element to sum.
· Returns the final sum value.
3. In the main() function:
3. Declare an integer array numbers[100], and variables n and total.
3. Read the number of elements n from the user.
3. Read n elements into the array using a for loop.
3. Call the function findSum(numbers, n) and store the result in total.
3. Display the sum of the array elements.
3. Stop the program.
Result:
The program successfully calculates and displays the sum of array elements using a user-defined function.
3.Implement C programming pointers and structures
Aim:
To write and execute a C program that demonstrates the use of pointers with structures by displaying the student details using the pointer to a structure.
Algorithm:
1. Start the program.
2. Define a structure Student with the following members:
· int rollNo — to store the student’s roll number.
· char name[50] — to store the student’s name.
3. In the main () function:
1. Declare a structure variable s and initialize it with values (e.g., roll number = 101, name = "Rahul").
2. Declare a structure pointer ptr.
3. Assign the address of structure variable s to the pointer ptr using ptr = &s;
4. Use the arrow operator (→) to access and display the structure members through the pointer:
· ptr->rollNo for roll number.
· ptr->name for name.
4. Display the student details.
5. Stop the program.
Result:
The program successfully demonstrates the use of pointers with structures and displays the student details using a pointer to the structure.








4. Implement C program using Files
Aim:
To write and execute a C program using File Handling that demonstrates how to create, write, and read data from a file.
Algorithm:
1. Start the program.
2. Declare a file pointer variable using FILE *fp
3. Open a file in write mode using fopen ("data.txt", "w")
4. Check if the file is opened successfully:
· If fp == NULL, display an error message and exit.
5. Write some data (like text or numbers) into the file using fprintf () or fputs ().
6. Close the file using fclose (fp)
7. Reopen the same file in read mode using fopen ("data.txt", "r")
8. Read the data from the file using fscanf() or fgets().
9. Display the contents of the file on the screen.
10. Close the file.
11. Stop the program.
Result:
The program successfully demonstrates the use of file handling in C by performing file creation, writing, and reading operations using file pointers.
5. Development of real time applications
Aim:
To develop and implement a real-time application using C programming concepts such as variables, decision-making, loops, functions, and file handling to solve practical problems (e.g., temperature monitoring, billing system, or attendance management).
Algorithm:
1. Start the program.
2. Identify a real-time problem (for example, a simple billing system or temperature converter).
3. Design the logic for solving the problem using suitable programming constructs:
· Use variables for data storage.
· Apply decision-making statements (if, else if, switch) for logical conditions.
· Use loops for repeated operations.
· Define functions for modular programming.
· Use file handling if data storage is required.
4. Read the required inputs from the user.
5. Process the inputs using appropriate calculations and logic.
6. Display the output (such as result, status, or stored data).
7. Stop the program.
Result:
The program successfully demonstrates the development of a simple real-time application using C programming concepts, showing how logic and computation can be applied to real-world problems.
6. Array Implementation of list ADT
Aim:
To implement a List Abstract Data Type (ADT) using arrays in C programming that supports basic operations such as insertion, deletion, and display of elements.
Algorithm:
1. Start the program.
2. Declare an array to represent the list and a variable n to store the current number of elements.
3. Read the initial number of elements and store them in the array.
4. Display a menu with operations such as:
1. Insert an element.
2. Delete an element.
3. Display the list.
4. Exit the program.
5. For insertion:
5. Read the position and the element to insert.
5. Shift existing elements to the right.
5. Insert the new element at the specified position.
5. Increment the size (n++).
1. For deletion:
6. Read the position of the element to delete.
6. Shift remaining elements to the left.
6. Decrement the size (n--).
1. For display:
7. Traverse the array and print each element.
1. Repeat the process until the user chooses to exit.
1. Stop the program.
Result:
The program successfully implements the List ADT using arrays and performs insertion, deletion, and display operations efficiently.


7. Array implementation of Stack and Queue ADTs
Array Implementation of Stack ADT
Aim:
To implement a Stack Abstract Data Type (ADT) using arrays in C programming, supporting basic operations like Push, Pop, and Display.
Algorithm:
1. Start the program.
2. Declare an array stack [SIZE] and an integer variable top = -1 to represent the stack.
3. Define the following operations:
· Push operation:
· Check if the stack is full (top == SIZE - 1).
· If not full, increment top and insert the element into stack [top].
· Pop operation:
· Check if the stack is empty (top == -1).
· If not empty, remove and display the element at stack [top] and decrement top.
· Display operation:
· Traverse the stack from top to 0 and display all elements.
4. Use a menu-driven loop to perform these operations repeatedly until the user exits.
5. Stop the program.
Result:
The program successfully demonstrates the array implementation of Stack ADT and performs Push, Pop, and Display operations according to the LIFO (Last In, First Out) principle.
Array Implementation of Queue ADT
Aim:
To implement a Queue Abstract Data Type (ADT) using arrays in C programming, supporting Enqueue, Dequeue, and Display operations.
Algorithm:
1. Start the program.
2. Declare an array queue [SIZE] and two integer variables front = 0 and rear = -1.
3. Define the following operations:
· Enqueue operation:
· Check if the queue is full (rear == SIZE - 1).
· If not full, increment rear and insert the new element into queue[rear].
· Dequeue operation:
· Check if the queue is empty (front > rear).
· If not empty, remove and display the element from queue [front] and increment front.
· Display operation:
· Traverse the queue from front to rear and display all elements.
4. Use a menu-driven loop to allow multiple operations.
5. Stop the program.
Result:
The program successfully demonstrates the array implementation of Queue ADT and performs Enqueue, Dequeue, and Display operations according to the FIFO (First In, First Out) principle.
8. Linked list implementation of List, Stack and Queue ADTs
Linked List Implementation of List ADT
Aim:
To implement a List Abstract Data Type (ADT) using a linked list in C programming that supports insertion, deletion, and display operations.
Algorithm:
1. Start the program.
2. Define a structure Node with two members:
· int data for storing the element.
· struct Node *next for linking to the next node.
3. Initialize the head pointer as NULL.
4. Insertion:
· Create a new node using malloc().
· Assign data and adjust links to insert the node at the required position (beginning, end, or middle).
5. Deletion:
· Search for the node to be deleted using traversal.
· Adjust the links to bypass the deleted node and free its memory.
6. Display:
· Traverse from head to end, printing each node’s data.
7. Stop the program.
Result:
The program successfully demonstrates the List ADT using linked list with insertion, deletion, and display operations.
Linked List Implementation of Stack ADT
Aim:
To implement a Stack Abstract Data Type (ADT) using a linked list in C programming, supporting Push, Pop, and Display operations.
Algorithm:
1. Start the program.
2. Define a structure Node with data and next pointer.
3. Initialize the top pointer as NULL.
4. Push operation:
· Create a new node using malloc ().
· Assign data and link it to the previous top node.
· Update top to point to the new node.
5. Pop operation:
· Check if the stack is empty (top == NULL).
· If not, display the data in the top node, move top to top->next, and free the popped node.
6. Display operation:
· Traverse from top to NULL, printing each node’s data.
7. Stop the program.
Result:
The program successfully demonstrates the Stack ADT using linked list and performs operations based on the LIFO (Last In, First Out) principle.
Linked List Implementation of Queue ADT
Aim:
To implement a Queue Abstract Data Type (ADT) using a linked list in C programming that supports Enqueue, Dequeue, and Display operations.
Algorithm:
1. Start the program.
2. Define a structure Node with data and next pointer.
3. Initialize two pointers: front = NULL and rear = NULL.
4. Enqueue operation:
· Create a new node using malloc() and assign data.
· If the queue is empty, set both front and rear to the new node.
· Otherwise, link the new node at the end and update rear.
5. Dequeue operation:
· Check if the queue is empty (front == NULL).
· If not, remove the node pointed to by front, move front to the next node, and free the removed node.
6. Display operation:
· Traverse from front to rear, printing each node’s data.
7. Stop the program.
Result:
The program successfully demonstrates the Queue ADT using linked list and performs operations based on the FIFO (First In, First Out) principle.
9. Application of List, Stack and Queue ADTs
Aim:
To implement List, Stack, and Queue Abstract Data Types (ADTs) using arrays in C programming and perform basic operations such as insert, push, enqueue, pop, dequeue, and display to demonstrate their functionality and usage.
Algorithm:
1. List ADT
1. Start the program.
2. Define a List with an array and a size variable.
3. To insert:
· If the list is not full, add the element at the end and increase size.
4. To display:
· Print all elements from start to end.
2. Stack ADT
1. Define a Stack with an array and a top variable.
2. To push:
· Increase top and add the element.
3. To pop:
· Remove the element at top and decrease top.
4. To display:
· Print elements from top to bottom.
3. Queue ADT
1. Define a Queue with an array, front, and rear.
2. To enqueue:
· Increase rear and add the element.
· If queue was empty, set front = 0.
3. To dequeue:
· Remove the element at front and increase front.
· If queue becomes empty, return -1.
4. To display:
· Print elements from front to rear.
4. Main Function
1. Insert, push, and enqueue some elements.
2. Display the contents of List, Stack, and Queue.
3. Stop the program.
Result:
The program successfully demonstrates the array-based implementation of List, Stack, and Queue ADTs.
10. Implementation of binary trees and operation of binary trees
Aim:
To implement a binary tree using linked structures in C programming and perform basic operations such as insertion, traversal (inorder, preorder, postorder), and display of elements.
Algorithm:
1 Start the program.
2. Define a structure Node with:
· Data for the value.
· Left pointer for the left child.
· Right pointer for the right child.
3. Insert nodes into the tree:
· If the tree is empty, make the new node the root.
· Otherwise, insert smaller values to the left and larger values to the right.
4. Traverse the tree:
· Inorder: left → root → right
· Preorder: root → left → right
· Postorder: left → right → root
5. Display the traversal results.
6. Stop the program.

Result:
The program successfully demonstrates the implementation of a binary tree and its operations
11. Implementation of Binary Search Trees
Aim:
To implement a Binary Search Tree (BST) using C programming and perform insertion and traversal operations (inorder, preorder, and postorder).
Easy Algorithm:
1. Start the program.
2. Define a structure Node with:
· Data to store the value.
· Left pointer for the left child.
· Right pointer for the right child.
3. Insert nodes into the BST:
· If the tree is empty, make the new node the root.
· If the value is smaller than the current node, insert into the left subtree.
· If the value is greater, insert into the right subtree.
4. Traverse the BST:
· Inorder: left → root → right (sorted order)
· Preorder: root → left → right
· Postorder: left → right → root
5. Display the traversal results.
6. Stop the program.
Result:
The program successfully demonstrates the Binary Search Tree operations
12. Implementation of searching techniques
Aim:
To implement searching techniques in C programming, such as Linear Search and Binary Search, to find a given element in an array.
Algorithm:
1. Linear Search
1. Start the program.
2. Read the size of the array and its elements.
3. Read the element to search.
4. Traverse the array from start to end:
· If an element matches the search key, display its position and stop.
· If not found after traversal, display “Element not found”.
5. Stop the program.
2. Binary Search
1. Start the program.
2. Read the size of the array and its elements (sorted order).
3. Read the element to search.
4. Initialize low = 0 and high = n-1.
5. Repeat until low <= high:
· Find mid = (low + high)/2.
· If arr [mid] equals search key, display position and stop.
· If search key < arr [mid], set high = mid - 1.
· If search key > arr [mid], set low = mid + 1.
6. If element not found, display “Element not found”.
7. Stop the program.
Result:
The program successfully demonstrates searching techniques:
· Linear Search finds elements by sequential comparison.
· Binary Search finds elements efficiently in a sorted array using divide-and-conquer.
13. Implementation of sorting algorithms: Insertion Sort, Quick Sort, Merge Sort
Insertion Sort
Aim:
To sort an array by inserting each element into its correct position in a sorted part of the array.
Algorithm:
1. Start from the second element.
2. Compare it with previous elements.
3. Shift larger elements one position ahead.
4. Insert the current element at its correct position.
5. Repeat until the array is sorted.
Result:
An array sorted in ascending order.
Quick Sort
Aim:
To efficiently sort an array using the divide-and-conquer technique.
Algorithm (Step-by-step):
1. Choose a pivot element (usually the last element).
2. Rearrange elements such that those less than pivot are on the left, greater on the right.
3. Recursively apply the same to the left and right partitions.
4. Continue until the entire array is sorted.
Result:
An array sorted in ascending order with efficient average performance.
Merge Sort
Aim:
To sort an array by dividing it into halves, sorting them recursively, and merging the sorted halves.
Merge Sort
Algorithm:
1. Divide the array into two halves.
2. Recursively sort each half.
3. Merge the two sorted halves into one sorted array.
Result:
Array sorted in ascending order, good for large datasets due to stable O (n log n) complexity.
14.Implementation of Hashing – any two collision techniques
Aim:
· To implement hashing with collision handling.
· To demonstrate two collision resolution techniques:
· Linear Probing: On collision, find the next available slot sequentially.
· Quadratic Probing: On collision, probe at slots offset by successive squares (1², 2², 3², ...).
· To store keys in a hash table efficiently and display the final state.
Algorithm
Step 1: Initialize hash table with -1 (empty).
Step 2: For each key to insert:
· Calculate the hash index using:
index = key % table size
· If the slot at index is empty (-1), insert the key there.
· Else, handle collision:
· For Linear Probing:
Check next slots (index + 1) % table size, (index + 2) % table size, 
until an empty slot is found. Insert key there.
· For Quadratic Probing:
Check slots (index + 1²) % table_size, (index + 2²) % table_size, ...
until an empty slot is found. Insert key there.
Step 3: Repeat for all keys.
Step 4: Display the hash table showing indexes and stored keys.
Result:
The program puts all the numbers in the hash table. If there is a conflict, it finds the next empty spot. Finally, it shows the table with numbers and empty spaces.



















