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1. Explain the algorithm design and analysis process. Illustrate the various steps involved in algorithmic problem 

solving with a neat flow diagram. (10M CO1 L2) 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

          

 

Scheme: 

Diagram – 4M 

Six points – Each 1 M 



 

 
 

 

 

 

 



 
 

 

 

 

 

 



 

 
 

 

 

 



 

 

 



 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

2. Explain the general plan for analyzing the efficiency of recursive algorithms. Develop a recursive 

algorithm to compute factorial of a positive integer and derive its efficiency. (10M CO1 L3) 

 

 

 

Scheme: 

Five steps – 5M 

Algorithm – 1M 

Recurrence relation – 1M 

Solution – 2M 

Order of growth – 1M 

(Solution to be given) 

 



 

 

 

 
 



 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

3. Design a Quick Sort algorithm. Obtain its best case, average case and worst case efficiency. Apply the 

algorithm to sort a given list of elements. 5, 3, 1, 9, 8, 2, 4, 7.  (10M CO2 L3) 

 

 
 

 

 

 

 

 

 

 

 

 

Scheme: 

2 Algorithms – 4M 

Example workout – 3M 

Recurrence relation – 1M 

Order of growth – 2M (Solution to be given by 

master theorem) 

 



 

 

 
 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 

 

 

 



 

 

 

 
 

 

 

 

 



 

 

 

 

 



 

 

 

 
 

Array: 5, 3, 1, 9, 8, 2, 4, 7 

 

Pivot = 5 

i starts from left + 1 

j starts from right end 

 

Index:   0   1   2   3   4   5   6   7 

Array:   5   3   1   9   8   2   4   7 

         P 

             i                       j 

 

Step 1: 

i moves right until element > pivot 

3 < 5  → move 



1 < 5  → move 

9 > 5  → stop 

 

Index:   0   1   2   3   4   5   6   7 

Array:   5   3   1   9   8   2   4   7 

         P               i           j 

 

Step 2: 

j moves left until element < pivot 

7 > 5 → move 

4 < 5 → stop 

 

Index:   0   1   2   3   4   5   6   7 

Array:   5   3   1   9   8   2   4   7 

         P               i       j 

 

Now swap elements at i and j 

 

Swap 9 and 4 

 

Array after swap: 

5, 3, 1, 4, 8, 2, 9, 7 
 

 

 

Initial Array 

5, 3, 1, 9, 8, 2, 4, 7 

 

                      [5, 3, 1, 9, 8, 2, 4, 7] 

                                 | 

                              Pivot = 5 

                    /-------------------------\ 

           [3, 1, 2, 4]                     [9, 8, 7] 

 

                Pivot = 3                    Pivot = 9 

             /-----------\                /-----------\ 

          [1, 2]        [4]            [8, 7]        [ ] 

             |                              | 

         Pivot = 1                      Pivot = 8 

         /-------\                      /-------\ 

       [ ]       [2]                 [7]       [ ] 

 

Final Combination: 

 

[1, 2] + [3] + [4] + [5] + [7, 8] + [9] 

 

Sorted Array: 

1, 2, 3, 4, 5, 7, 8, 9 

 

 

 

 

 

 

 



 

 

 

 

4. Define Topological Sorting. Explain the different approaches used for topological sorting such as Source 

Removal Method and DFS-based Method with examples. (10M CO2 L2) 

 

 
 

 

 

 

Scheme: 

Topological sort – 2M 

DFS Method – 4M 

Source removal method – 4M 



 

 

 

 

 
 

 

 



 

 

 

 

 

 
 



 

 

 

 

 
 

 

 

 

 



 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

5.a. Write algorithms for Preorder,  Inorder and Postorder traversals of a tree.  Obtain the traversals for a 

given tree.  (6M CO2 L3) 

 

 

 

 

 

 

 

 

 

                A 

              /   \ 

             B     C 

            / \     \ 

           D   E     F 

Preorder Traversal (Root → Left → Right) 

Algorithm: 

void preorder(struct node *root) 

{ 

    if(root != NULL) 

    { 

        printf("%c ", root->data); 

        preorder(root->left); 

        preorder(root->right); 

    } 

} 

Traversal: 

A, B, D, E, C, F 

Inorder Traversal (Left → Root → Right) 

Algorithm: 

void inorder(struct node *root) 

{ 

    if(root != NULL) 

    { 

        inorder(root->left); 

        printf("%c ", root->data); 

        inorder(root->right); 

    } 

} 

Traversal: 

D, B, E, A, C, F 

Postorder Traversal (Left → Right → Root) 

Algorithm: 

void postorder(struct node *root) 

{ 

    if(root != NULL) 

    { 

        postorder(root->left); 

        postorder(root->right); 

        printf("%c ", root->data); 

    } 

} 

Traversal: 

Scheme: 

Algorithm – 3M 

Solution – 3M 



D, E, B, F, C, A 

 

 

5.b. Explain the concept of Divide and Conquer. (4M CO2 L2) 

 

 
 

Scheme: 

Diagram -2M 

Explanation – 2M 

 



 

 

 

6. Define AVL Trees. Explain its four rotation types. (10M CO3 L2) 

 

 
 

 

 

Scheme: 

AVL Tree explanation – 2M 

Each rotation (2M) – 8M 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 
 

 

 



 
 

 



 

 
 

 

 


