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S.No QUESTIONS COMPETENC

E 
LEVEL

UNIT -1 
2 MARK QUESTIONS 

1.  Define the term Algorithm Remember BTL1 

2.  List the steps to write an Algorithm Remember BTL1 

3.  Illustrate an algorithm for (i) Finding factorial of n 

number. (ii).Sorting the Elements. 

Apply BTL3 

4.  Evaluate an algorithm for computing gcd(m,n) using 

Euclid’s algorithm 

Evaluate BTL5 

5.  Design the equality gcd(m,n)=gcd(n,m mod n) for every 

pair of positive integers m and n. 

Create BTL6 

6.  List out the steps that need to design an algorithm? Remember BTL1 

7.  Examine an algorithm to convert a binary number to a 

decimal number. 

Apply BTL3 

8.  Identify how will you measure input size of algorithms? Remember BTL1 

9.  Explain how many algorithms can you write for solving 

find the prime numbers? Compare which is the simplest 

Analyze BTL4 
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and the most efficient? 

 

10.  Explain the various types of problems that can be solved 

using algorithm. 

Analyze BTL4 

11.  Apply a simple algorithm for the string matching 

problem. 

Apply BTL3 

12.  Define time complexity and space complexity. Write an 

algorithm for adding n natural numbers and find the 

space required by that algorithm. 

Remember BTL1 

13.  Define Big ‘Oh’ notation? Remember BTL1 

14.  Formulate the order of growth? Compare the order of 

growth n! and 2
n
. 

Create BTL6 

15.  Differentiate between Best, average and worst case 

efficiency? 

Understand BTL2 

16.  Discuss the concepts of asymptotic notations and its 

properties. 

Understand BTL2 

17.  Analyze the order of growth. 

(i).F(n) = 2n
2
 + 5 and g(n) = 7n. Use the Ω (g(n)) 

notation. 

Analyze BTL4 

18.  Evaluate the recurrence relations.  

(i). x (n) = x (n-1) + 5 for n>1. 

 (ii). X (n) = x(n/3) +1 for n >1,x(1) =1. (Solve for n = 

3
k
) 

Evaluate BTL5 

19.  Discuss the General plan for analyzing efficiency of Non 

recursive & Recursive algorithms. 

Understand BTL2 

20.  Discuss the following questions by consider the Understand BTL2 
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definition based algorithm for adding two n by n 

matrices. 

1. What is basic operation?  

2. How many times it is performed as a function of the 

matrix order n?  

3. As a function of the total number of elements in the 

input matrices? 

 

16 MARK QUESTIONS: 
 

1  Discuss in detail about the fundamentals of algorithmic 

problem solving. 
 

Understand 

BTL2 

2  (i). Consider the following algorithm for the searching 

problem.(BTL-3) 

  ALGORITHM Linear search 

(A[0,……….n-1],key) 

  // Searches an array for a key value by 

Linear search. 

  //Input: Array A [0…..n-1] of values and a 

key value to search. 

  //Output: Returns index if search is 

successful. 

   For i← 0 to n-1 do 

   If [key== A[i]) 

   Return i. 

a. Apply this algorithm to search the list 10, 

92,38,74,56,19,82,37 for a key value 74. 

b. Is this algorithm efficient? 

c. When can this algorithm be used? 

(ii). what are the most important problem types 

are used to illustrate different algorithm design 

Apply BTL3 
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techniques and methods of algorithm analysis. 

 
3  If you have to solve the searching problem for list of n 

numbers, how can you take advantages of the fact that 

the list is known to be sorted? Give separate 

                Answers for  

(i) Lists represented as arrays. 

(ii) Lists represented as Linked lists.  

               Create the time complexities involved in the 

analysis of both the algorithms. 

Create BTL6 

4  For each of the following algorithms, indicate 

  (i). a natural size metric for its inputs. 

  (ii). Its basic operation. 

  (iii). Whether the basic operation count 

can be different for inputs of the  

                                Same sizes. 

a) Computing n! 

b) Analyze & finding the largest element in a 

list of n numbers. 

 

Analyze BTL4 

5  Discuss in detail about the worst case, best case and 

Average case efficiencies and also using the n functions, 

indicate how much the function value will change if its 

argument is increased.(BTL-2) 

Understand BTL2 

6  (i).Compare the worst and Average case analysis of 

binary search using suitable illustrations. 

 (ii). Discover the drawbacks in using the standard unit of 

time, to measure the runtime of an algorithm? 

Analyze & 

Apply 

BTL4 

& 

BTL3 

 

7  Explain on Asymptotic notations with examples. Evaluate BTL5 
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8  Define a Mathematical analysis of recursive algorithms? 

Examine the efficiency of factorial of some number n 

with the help of General plan.(BTL-1). 

 

Remember BTL1 

9  Define a Mathematical analysis of Non-recursive 

algorithms? Examine the   efficiency of finding the 

element with maximum value in a given Array with the 

help of General plan. 

Remember BTL1 

10  Define Towers of Hanoi problem? Examine the time 

complexity of Towers of Hanoi problem. 

 

Remember BTL1 

UNIT -2 
2 MARK QUESTIONS 

1 Describe brute force approach. What are the advantages 

and disadvantages of this approach? 

Understand BTL2 

2 Examine a brute force algorithm for string matching 

problem. 

Apply BTL3 

3 Give an example of a text of length n and a pattern of 

length m that constitutes a worst case input for the brute 

force string matching algorithm. Design an exactly how 

many character comparisons will be made for such 

input?(BTL-6) 

Create BTL6 

4 Examine a brute force algorithm for counting the 

number of vowels in a given text. 

Apply BTL3 

5 Find the number of comparisons required to search for 

‘6’ in the given  Sequence of   numbers: 10, 19, 7, 

9,6,15.(BTL-4) 

 

Analyze BTL4 

6 Define closest pair problem? (BTL-1) Remember BTL1 

7 Define convex hull problem.(BTL-1) Remember BTL1 
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8 Define the term exhaustive search.(BTL-1) Remember BTL1 

9 Describe the concepts of  Travelling Salesman 

Problem?(BTL-1) 

 

Remember BTL1 

10 Define Assignment problem (Hungarian method). Remember BTL1 

11 Analyze the time efficiency and drawbacks of merge sort 

algorithm. 

Analyze BTL4 

12 Explain the advantages and disadvantages of binary search 

algorithm.(BTL-4) 

Analyze BTL4 

13 Differentiate Sequential technique from binary search 

technique. 

Understand BTL2 

14 Is merge sort stable sorting algorithm? Justify your 

answer.(BTL-3) 
Apply BTL3 

15 Define Divide and Conquer algorithm? List out the 

general plan of   Divide and conquer algorithms.(BTL-1) 

Remember BTL1 

16 Discuss the three processing steps in Quick sort.(BTL-2) Understand BTL2 

17 Multiply the numbers 54 and 45. Evaluate by using 

multiplication of Large integer concepts.(BTL-5) 

Evaluate BTL5 

18 Give an example problem that cannot be solved by a Brute 

force approach and also how to decide?(BTL-5)
Evaluate BTL5 

19 Define and design the Convex set. Invent the sets such 

are convex. a) Star b) Cone C) Pentagon  

D) Semicircle. 

 

Create BTL6 

20 Discuss the recurrence equation for the worst case 

behaviour of merge sort.(BTL-2) 

Understand BTL2 

16 MARK QUESTIONS 
1 Explain the concepts of 

(i). Brute force string matching (ii).Closest pair and 

Evaluate BTL5 

www.studentsfocus.com



convex hull problems by brute force. (BTL-5) 

 

2 (i).List out the procedures to solve travelling salesman 

problem. 

(ii).Describe the Knapsack problem problem  by  using 

Exhaustive search.(BTL-1) 

 

Remember BTL1 

3 Find and Analyze the optimal solution for the 

assignment problem given below.(BTL-4) 

Analyze BTL4 

4 (i).Define Assignment problem .Examine the optimal 

solution for the assignment problem with one example. 

(ii). Explain convex hull problem and the solution 

involved behind it. 

Remember BTL1 

5 (i).Discuss the topic on merge sort. Illustrate the 

algorithm with numeric Example. Predict the complete 

analysis for the same. 

(ii).Write the algorithm to perform Binary search and 

compute its run time complexity.(BTL-2) 

Understand BTL2 

6 Design a Quick sort algorithm and provide Best, worst 

and Average case analysis for Quicksort method. 

Create 

 

BTL6 
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7 Examine that the procedure SEARCH of binary search 

algorithm gives the Smallest possible expected search 

time if all elements in the universal set are equally likely 

to be sought.(BTL-1) 

Remember BTL1 

8 (i).Solve 2138 × 4967 by applying the Divide and 

Conquer method. 

(ii).Analyze the time and space complexity of  Divide 

and conquer methodology.(BTL-3) 

Apply BTL3 

9 (i). Apply  Strassen’s matrix algorithm to compute.( 

BTL3) 

 

(ii). How to Analyze the average time complexity for 

merge sort algorithm.(BTL-4) 

 

Apply & 

Analyze 

BTL3 

& 

BTL4 

10 Discuss in detail about the closest pair and convex hull 

problems by using  Divide and conquer method. 

(ii). Write down the algorithm to construct a convex hull 

based on divide and conquer strategy and compare with 

brute force approach.(BTL-2) 

Understand BTL2 

UNIT -3 
2 MARK QUESTIONS

1 Compare Divide & Conquer and Dynamic 

Programming. 

Analyze BTL-4 

2 Describe the method to construct an optimal binary 

search tree? 

Remember BTL-1 
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3 Define Transitive closure. Remember BTL-1 

4 Describe the efficiency of Prim’s algorithm? Remember BTL-1 

5 Define  Huffman code? Remember BTL-1 

6 Discover the pseudo code of the Warshall’s algorithm. Apply BTL-3 

7 Summarize feasible and optimal solution. Understand BTL-2 

8 Contrast  Greedy algorithm and Dynamic programming. Analyze BTL-4 

9 List the properties of Dynamic programming approach? Remember BTL-1 

10 Identify  the common issues in dynamic programming 

and divide & conquer? 

Remember BTL-1 

11 Explain how the Binomial coefficient is computed? Evaluate BTL-5 

12 Estimate the time and space complexity for Warshall’s 

algorithm. 

Understand BTL-2 

13 Demonstrate the obstacles in constructing a minimum 

spanning tree by an exhaustive search. 

Apply BTL-3 

14 Estimate the space and time complexity of a prim’s 

algorithm? 

Understand BTL-2 

15 Analyze  the time complexity of optimal Binary search 

Tree algorithm. 

Analyze BTL-4 

16 Show the applications of spanning tree. Apply BTL-3 

17 Distinguish prim’s and Kruskal’s algorithm. Understand BTL-2 

18 Summarize Huffman trees and its applications. Evaluate BTL-5 

19 Integrate Minimum spanning tree concepts and Prim’s 

algorithm.  

Create BTL-6 

20 Develop an algorithm for memory function knapsack 

problem 

Create BTL-6 
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16 MARK QUESTIONS 

1  

 

 

 

 

 

 

 

Consider distance network 

a) Write the floyd’s algorithm and apply floyd’s 

algorithm to and generate the final distance matrix. 

B) Analyze the shortest path and the corresponding 

distance from the source node to the destination node as 

indicated in each of the cases 1-6, 5-1 and 5-2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Apply 

 

 

 

 

Analyze 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BTL-3 

 

 

 

 

BTL-4 

2 Calculate the all-pair shortest path problem for the 

diagraph with the weighted matrix given below. 

a                b             c            d 

                         a          0                α            3             α 

                         b          2                 0            α             α 

                         c           α                 7            0             1 

                         d            6                α             α             0 

Apply 

 

BTL-3 

3 (i).Discuss in detail about the Warshall’s algorithm. 

(ii).Discuss topic on Knapsack problem with memory 

functions. 

Understand BTL-2 

51 

3 

2 

6

3

5

8

4
7

8

1

1 2

4
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4 Describe the pseudo code to find optimal binary search 

tree using dynamic programming. 

Understand BTL-2 

5 (i).Analyze the algorithm by applying the following keys 

and probabilities to obtain the optimal binary tree. 

Key A B C D 

Probability 0.1 0.2 0.4 0.3 

 

Analyze BTL-4 

6 Consider 4 elements a1 < a2< a3< a4 with q0 = 0.25,q1= 

3/16,q2=q3=q4=1/16. P1=1/4,P2=1/8,P3=P4=1/16. 

a ) Construct the optimal binary search tree as a 

minimum cost tree. 

b )Construct the table of values Wij, Cij, Vij computed by 

the algorithm to compute the roots of optimal subtrees 

Evaluate BTL-5 

7 Plan the knapsack arrangement with capacity (W=5) for 

the following situation. Use Dynamic programming 

algorithm. 

Item Weight Value 

1 2 $12 

2 1 $10 

3 3 $20 

4 2 $15 

 

Create BTL-6 

8 (i).Define Huffman tree? List the types of Encoding in 

Huffman tree? 

(ii).Write the procedure to compute Huffman code. 

Remember BTL-1 

9 (i).Describe minimum spanning tree using Kruskal’s 

algorithm with an example? 

(ii).Comparison between Prim’s and Kruskal’s algorithm 

Remember BTL-1 
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and identify the time complexity of those algorithms. 

10 (i). Write and analyze the prim’s algorithm. 

(ii).Describe minimum spanning tree using Prim’s 

algorithm. 

 

 

Remember BTL-1 

UNIT-4 

2 MARK QUESTIONS: 

1 Define Basic variable. Remember BTL-1 

2 Define slack and surplus variable? Remember BTL-1 

3 Associate Feasibility and optimality condition in simplex 

method. 

Understand BTL-2 

4 Describe Dual simplex method? Remember BTL-1 

5 Summarize Maximum flow problem. Understand BTL-2 

6 Quote extreme point theorem? Remember BTL-1 

7 Define Network flow and cut. Remember BTL-1 

8 Differentiate Feasible and optimal solution. Analyze BTL-4 

9 Define bipartite graph? Remember BTL-1 

www.studentsfocus.com



10 Discuss the  stable marriage problem. Understand BTL-2 

11  Point out the Max-flow algorithms Analyze BTL-4 

12 Show the Mathematical formulation to solve a max flow 

problem. 

Apply BTL-3 

13 Summarize the steps to print all edges of minimum cut. Understand BTL-2 

14 Generalize  that the  maximum matching  is in bipartite 

graphs  

Create 

 

BTL-6 

15 Compare  man-optimal and woman-optimal Analyze BTL-4 

16 What if the blocking pair concepts for marriage problem 

are chosen?  

Create 

 

BTL-6 

17 Show the requirements of a standard form to solve a 

Simplex method problem? 

Apply BTL-3 

18  Apply Augmenting path concepts in Maximum flow 

problem. 

Apply BTL-3 

19 Assess the properties of stable marriage problem (Gale 

shapley algorithm. 

Evaluate BTL-5 

20 Explain the algorithm for stable marriage problem. Evaluate BTL-5 

16 MARK QUESTIONS 

1 (i).Solve the following LP problem using graphical 

method. 

Maximize Z  =  6x1 + 8x2 

 5x1+10x2 ≤ 60 

Apply 

 

BTL-3 
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 4x1+4x2 ≤ 40 

x1and x2 ≥ 0 

(ii). Write the procedure to initialize simplex which 

determines if a linear program is feasible or not? 

2 Maximize the given equation. Use the Simplex method to 

the linear programming problem. 

Max Z = 3x + 5y 

Subject to x + y ≤ 8 

      x+ 3y≤12 

             x ≥ 0, y≥ 0.  

Create 

 

BTL-6 

3 Identify the maximum value of Z in the following LP 

problem using Simplex method . 

Max Z = 10x1 +15x2 + 20x3 

Subject to 2x1 +4x2 + 6x3 ≤ 24 

                  3x1 +9x2 + 6x3≤ 30 

                  x1 ,x2  and x3 ≥ 0. 

Remember BTL-1 

4 (i).Discuss the Ford-fulkerson algorithm for maximum 

flow problem. 

(ii). Discuss the shortest –augmenting path algorithm. 

 

Understand BTL-2 

5 (i).Apply the maximum-matching algorithm is the 

following bipartite graph. 

U 

           

 

V 

Apply 

 

 

 

 

BTL-3 

 

 

 

 

1  2  3

6  7 

4 5

8 9 1

www.studentsfocus.com



(ii) Analyze all edges that form the minimum cut? And 

also analyze the maximum flow problem. 

Analyze BTL-4 

6 Consider an instance of the stable marriage problem 

given by the ranking matrix. 

A  B  C 

  α 1,3  2,2  3,1 

  β 3,1  1,3  2,2 

  γ 2,2  3,1  1,3 

For each of its marriage matchings, indicate whether it is 

stable or not. For the unstable matchings, specify a 

blocking pair.For the stable matchings indicate whether 

they are man-optimal,woman-optimal or neither.(Assume 

that the greek and English letters denote the man and 

woman repectively. 

Analyze BTL-4 

7 Consider the pipe network shown as in figure showing 

the flow capacities between various pairs of locations in 

both ways. Find the maximal flow from node 1 to node 6.

 

 

Evaluate BTL-5 
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8 (i). Describe Max-flow problem. 

(ii).List out the procedures needed to solve the 

Maximum flow problem by using matrix method. 

Explain each. 

Remember BTL-1 

9 (i).Briefly describe on the stable marriage problem. 

(ii).Identify the steps used in Stable marriage algorithm. 

Which steps are used in Men propose and Woman 

propose in detail. 

Remember BTL-1 

10 (i).Describe the algorithm for maximum bipartite 

matching. 

(ii). Find the maximal matching for the following graph: 

A→{1,2,4}, B→{1},C→{2,3},D→{4,5},E→{3}. 

Understand BTL-2 

UNIT-5 

2 MARK QUESTIONS: 

1 Point out some examples of lower bound. Analyze BTL-4 

2 Compare class P and class NP. Analyze BTL-4 

3 Define NP complete problem. Remember BTL-1 

4  Discuss the principle of backtracking. Understand BTL-2 

5  How is the accuracy of approximation algorithm 

measured? 

Evaluate BTL-5 

6 Define backtracking. Remember BTL-1 

7 What are the additional items required for branch and 

bound compare backtracking technique. 

Analyze BTL-4 
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8 Define row major and column major? Remember BTL-1 

9  Describe the term heuristics? Remember BTL-1 

10 Define Knapsack problem. Remember BTL-1 

11 Discuss the term  triangle inequality? Understand BTL-2 

12 State if backtracking always produces optimal solution. Create BTL-6 

13 Decide the termination point of the search path in a state 

space tree of branch and bound algorithm? 

Evaluate BTL-5 

14 Show formal definition of the n-queens problem. Apply BTL-3 

15 Describe the term state space tree? Understand BTL-2 

16 What is Hamiltonian path? Generalize that Hamiltonian 

cycle is an undirected graph. 

Create BTL-6 

17 What does NP-hard mean? Demonstrate approximation 

algorithm for NP hard problem. 

Apply BTL-3 

18 Describe the approximation algorithms for the traveling 

salesman problem. 

Remember BTL-1 

19 Examine the uses of Cook’s theorem. Apply BTL-3 

20 Give some examples of P and NP problem. Understand BTL-2 

16 MARK QUESTIONS 

1 Using Back-Tracking enumerate how can you solve the 

following problems. 

(i). 8-queens  problem 

(ii). Hamiltonian circuit problem. 

Apply BTL-3 
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2 (i). Evaluate the subset sum problem with set as 

{3,5,6,7,2} and the sum =15.Derive all the subsets. 

(ii) Evaluate the following instance of the knapsack 

problem y the branch and bound algorithm. Knapsack 

capacity W=10. 

Item Weight Value 

1 4 $40 

2 7 $42 

3 5 $25 

4 3 $12 

 

Evaluate BTL-5 

3 (i).Identify an example for the best case input for the 

branch and bound algorithm for the assignment problem. 

(ii).Describe NP-hard and NP-completeness.  

Remember BTL-1 

4 Discuss the Nearest-neighbour algorithm(approximation 

algorithm) for the traveling salesman problem. 

Understand BTL-2 

5 (i).Discuss in detail about decision tree algorithms. 

(ii).Describe an approximation algorithm for travelling 

salesperson problem. Assume that the cost function 

satisfies the triangle inequality. 

Understand BTL-2 

6 Describe (i).Subset sum problem.  

(ii).Limitations of Algorithm power. 

Remember BTL-1 

7 (i).Using an example, design and prove that satisfiability 

of  Boolean formula in 3-conjunctive normal form I NP-

Create BTL-6 
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complete. 

(ii).Design N-queens problem for n=6. 

8 (i).Show that the Hamiltonian path problem reduces to 

the Hamiltonian circuit problem and vice versa 

(ii).Analyze the approximation algorithm for travelling 

salesman problem. 

Apply 

Analyze 

BTL-3 

BTL-4 

9 (i). Explain how to implement an algorithm for 

Knapsack problem using NP-Hard approach. 

(ii). Distinguish between the P and NP problems. 

 

Analyze BTL-4 

10 Describe about the topic on 

(i).Greedy algorithms for the knapsack problem. 

(ii). Twice around the tree algorithm. 

(iii).Multifragment-heuristic algorithm. 

Remember BTL-1 
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