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VALLIAMMAI ENGINEERING COLLEGE  
SRM Nagar, Kattankulathur – 603 203. 

 
DEPARTMENT OF INFORMATION TECHNOLOGY 

QUESTION BANK 
 
SUBJECT : CS8451 Design and Analysis of Algorithms 

SEM / YEAR: IV Sem/ II Year 

 

UNIT I  -INTRODUCTION  

Notion of an Algorithm – Fundamentals of Algorithmic Problem Solving – Important Problem Types – 

Fundamentals of the Analysis of Algorithmic Efficiency –Asymptotic Notations and their properties. 
Analysis Framework – Empirical analysis - Mathematical analysis for Recursive and Non-recursive 

algorithms - Visualization  
 PART - A 

Q.No Questions BT Level Competence 

1.  Define Algorithm. (Or) Define Notion of Algorithm.  BTL1 Remembering 

2.  Give the Euclid Algorithm for computing gcd of two numbers. BTL1 Remembering 

3.  What do you mean by sorting problem?  BTL1 Remembering 

4.  What is a basic operation?  BTL1 Remembering 

5.  Define order of growth and compare the order of growth of n(n-1)/2 
and n2.  

BTL1 Remembering 

6.  What do meant by “Worst case efficiency” of an algorithm? BTL1 Remembering 

7.  Discuss the principle of optimality.  BTL2 Understanding 

8.  Differentiate Time Efficiency and Space Efficiency. BTL2 Understanding 

9.  Discuss the general plan for analyzing Time efficiency of recursive 
algorithm. 

BTL2 Understanding 

10.  Discuss the recursive Fibonacci algorithm and its recurrence relation. BTL2 Understanding 

11.  Illustrate the factors which affect the running time of the algorithm.  BTL3 Applying 

12.  Write an algorithm applying iterative function to find sum of n 

numbers.   
BTL3 Applying 

13.  Classify big oh (O), Big omega (Ω) and big theta (Ө) notations.  BTL3 Applying 

14.  Write down the properties of asymptotic notations. BTL4 Analyzing 

15.  Write an algorithm to compute the greatest common divisor of two 

numbers.  
BTL4 Analyzing 

16.  Arrange the six step processes in algorithmic problem solving.  BTL4 Analyzing 

17.  Compare the relationship between O and Ω. BTL5 Evaluating 

18.  How to measure the algorithm’s efficiency and algorithm’s running 

time? 
BTL5 Evaluating 

19.  Create an algorithm using recursive function to find the sum of n 

numbers.  
BTL6 Creating 
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20.  An array has exactly n nodes. They are filled from the set {0, 1, 
2,...,n-1, n}. There are no duplicates in the list. Design an O(n) worst 

case time algorithm to find which one of the elements from the above 
set is missing in the array. 

BTL6 Creating 

PART – B 

 
1.  Describe briefly the Time Complexity estimation, space complexity 

estimation and tradeoff between Time and Space complexity. (13) 
BTL1 Remembering 

2.  Describe an algorithm for linear search and analyze the algorithm for 
its time complexity. (13)                                                                        

BTL1 Remembering 

3.  Show the recursive and non- recursive versions of the factorial 

function. Examine how much time each function requires as ‘n’ 
becomes large. (13) 

BTL1 Remembering 

4.  
What are the Rules of Manipulate Big oh Expressions and about 
the typical growth rates of algorithms? (13) 

BTL1 Remembering 

5.  i. Give the definition and graphical representation of O-

representation. (6) 

ii. Give the algorithm to check whether all the elements in a given 
array of n elements are distinct. Find worst case complexity of the 

same. (7) 

BTL2 Understanding 

6.  Elaborate on Asymptotic Notations with examples. (13) BTL2 Understanding 

7.  Discuss Big oh Notation, Omega Notation and Theta Notations. Give 
examples.(13) 

BTL2 Understanding 

8.  Show the following equalities are correct.  

i. 5n2 – 6n= Ө (n2)                (3) 
ii. n!= O(nn)                           (3) 

iii. n3 + 106n2 = Ө (n3)            (3) 
iv. 2n2 2n + nlogn = Ө (n2 2n) (4) 

BTL3 Applying 

9.  Prove that for any two functions f (n) and g(n) , we have f (n) = θ 

(g(n)) if and only if f (n) = O (g(n)) and f (n) = Ω(g(n)) .               (13) 
BTL3 Applying 

10.  i. Write the insertion sort algorithm and estimate its running time(6) 

ii. Find the closest asymptotic tight bound by solving the recurrence 
equation T(n)=8T(n/2)+n@ with T(1)=1 using recursion tree 

method.[assume that T(1) € Θ(1)  ]  (7) 

BTL4 Analyzing 

11.  If you have to solve the searching problem for a list of n numbers, 

how can you take advantage of the fact that the list is known to be 
sorted? 

Give separate answers for 
i.) List represented as arrays 

ii.) List represented as linked lists 
Compare the time complexities involved in the analysis of both the 

algorithms                                                                                        (13) 

BTL4 Analyzing 

12.  i. Derive the worst case analysis of merge sort using suitable 
illustrations. (6) 

ii. Derive a loose bound on the following equation: f(x)=35x8-
22x7+14x5-2x4-4x2+x-15 (7) 

BTL4 Analyzing 
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13.  Explain the mathematical analysis of recursive and non-recursive 
algorithm. Do the same for the factorial of a number.(13) 

BTL5 Evaluating 

14.  Give the general plan for analyzing the time efficiency of recursive 
algorithms and use recurrence to find number of moves for Towers of 

Hanoi. (13) 

BTL6 Creating 

PART – C 

1.  i. Suppose W satisfies the following recurrence equation and base 
case (where c is constant): W(n) = c.n+W(n/2) and W(1)=1.what is 

the asymptotic order of w(n).                                                        (7) 
ii. Show how to implement a stack using two queues. Analyze the 

running time of the stack operations.                                            (8) 

BTL5 Evaluating 

2.  Solve the following recurrence relation : 

 x(n)=x(n-1)+5 for n>1 x(1)=0                               (3) 

 x(n)=3x(n-1) for n>1 x(1)=4                                 (3) 

 x(n)=x(n-1)+n for n>0 x(0)=0                               (3) 

 x(n)=x(n/2)+n for n>1 x(1)=1 (solve for n=2k)     (3) 

 x(n)=x(n/3)+1 for n>1 x(1)=1 (solve for n=3k)     (3) 

BTL6 Creating 

3.  i. Use the most appropriate notation to indicate the time efficiency 

class of sequential search algorithm in the worst case, best case 
and the average case.                                                                   (7) 

ii. State the general plan for analyzing the time efficiency of  
nonrecursive algorithms and explain with an example.              (8) 

BTL5 Evaluating 

4.  
Give the recursive algorithm for finding the number of binary digits 
is n‘s binary representation, where n is a positive decimal integer. 

Find the recurrence relation and complexity.(15) 

BTL6 Creating 

 

UNIT II  -  BRUTE FORCE AND DIVIDE-AND-CONQUER 

Brute Force – Computing an – String Matching - Closest-Pair and Convex-Hull Problems - Exhaustive 

Search - Travelling Salesman Problem - Knapsack Problem - Assignment problem. Divide and Conquer 
Methodology – Binary Search – Merge sort – Quick sort – Heap Sort - Multiplication of Large Integers – 

Closest-Pair and Convex - Hull Problems.  
 PART - A 

Q.No Questions BT Level Competence 

1.  Define Brute Force approach. BTL1 Remembering 

2.  What is an exhaustive search? BTL1 Remembering 

3.  What is Convex Hull problem? Give the mathematical notation to 
determine if a convex direction is towards left or right and write the 

algorithm 

BTL1 Remembering 

4.  Write the advantages of insertion sort.  BTL1 Remembering 

5.  What is the Time complexity for Binary Search? BTL1 Remembering 

6.  State Master’s Theorem. BTL1 Remembering 

7.  Summarize Knapsack problem. BTL2 Understanding 
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8.  Describe Assignment problem. BTL2 Understanding 

9.  Predict the formula used by Strassen’s method for multiplication of 

two numbers.  
BTL2 Understanding 

10.  Describe closest pair problem. BTL2 Understanding 

11.  Prove that any comparison sort algorithm requires Ω(n log n) 
comparisons in the worst case. 

BTL3 Applying 

12.  Show the intermediate steps when the numbers 123, 23, 1, 43, 54, 36, 
75, 34 are sorted using merge sort. 

BTL3 Applying 

13.  Trace the operation of the binary search algorithm for the input –15, 

–6, 0, 7, 9, 23, 54, 82, 101, 112, 125, 131, 142, 151, if you are 
searching for the element 9. 

BTL3 Applying 

14.  Analyze the Time complexity for Quick sort algorithm. BTL4 Analyzing 

15.  Classify the control abstraction for Divide and Conquer technique. BTL4 Analyzing 

16.  Analyze the Time efficiency and Drawback of Merge sort algorithm. BTL4 Analyzing 

17.  Is Merge Sort and Quick Sort as table sorting algorithm? BTL5 Evaluating 

18.  
Device an algorithm to make for 1655 using the Greedy strategy. The 
coins available are {1000, 500, 100, 50, 20, 10, 5}.  

BTL5 Evaluating 

19.  Design the general strategy of problems that can be solved using 
Divide and Conquer technique. 

BTL6 
Creating 

20.  Prepare the recurrence relation equation for Divide and Conquer 

algorithm. 
BTL6 

Creating 

PART – B 

 
1.  Describe the concept of Exhaustive search with one example problem. 

                                                                                                         (13) 
BTL1 Remembering 

2.  Write an algorithm to perform binary search on a sorted list of 

elements. Analyze the algorithm for the best case, average case and 
worst case.(13) 

BTL1 Remembering 

3.  Show the assignment problem whose optimal solution does not 
include the smallest element of its cost matrix.(13)                              

(13) 

BTL1 Remembering 

4.  i) Show matrix multiplication operation using Strassen’s method. (6) 
ii) Describe multiplication of largest integers. (7) 

BTL1 Remembering 

5.  Discuss the solution for Travelling salesman problem using branch 

&bound technique.(13) 
BTL2 Understanding 

6.  Give the algorithm for quick sort. With an example show that quick 
sort is not a stable sorting algorithm.                                             (13) 

BTL2 Understanding 

7.  Distinguish between Quick sort and Merge sort, Arrange the 
following numbers in increasing order using merge sort. (18, 29, 68, 

32, 43, 37, 87, 24, 47, 50)                                                              (13) 

BTL2 Understanding 

8.  State and explain the merge sort algorithm and give the recurrence relation 

and efficiency.                                                                                          (13) 
BTL3 Applying 

9.  Apply a method used for performing multiplication of two large 
integers. Explain how divide and conquer method can be used to 

solve the same.(13) 

BTL3 Applying 
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10.  Explain the Quick sort algorithm and write its time complexity with 

example list are 5,3,1,9,8,2,4,7. (13) 
BTL4 Analyzing 

11.  
Explain the Closest pair and Convex hull problem in detail.                 (13) BTL4 Analyzing 

12.  Explain the Brute force method to find the two closest points in a set 

of n points in k-dimensional space. (13) 
BTL4 Analyzing 

13.  What is divide and conquer strategy and explain the binary search 

with suitable example problem.                                                     (13) 
 

BTL5 Evaluating 

14.  
Design the knapsack problem with suitable example.(13) BTL6 Creating 

PART – C 

1.  There are 4 people who need to be assigned to execute 4 jobs(one 

person per job) and the problem is to find an assignment with the 
minimum total cost . The assignment costs is given below, solve the 

assignment problem by exhaustive search.                                  (15) 
 

                  Job1        Job2        Job3        Job4 
Person1       9              2               7            8 

Person2       6              4               3            7 
Person3       5              8               1            8 

                  Person4       7              6               9            4 

BTL6 Creating 

2.  
i. Apply the algorithm to construct a convex hull based on divide 

and conquer strategy.                                                                   (7) 
ii. Find the optimal solution to the fractional knapsack problem with 

given data.                                                                                    (8) 
Item                     Weight               Benefit 

  A                             2                      60 
  B                             3                      75 

                    C                             4                      90 

BTL3 Applying 

3.  Consider the problem of finding the smallest and largest elements in an 
array of n numbers. 

i. Design a presorting-based algorithm for solving this problem 
and determine its efficiency class. (7) 

ii. Compare the efficiency of the three algorithms: (8) 
A. The Brute-Force algorithm 

B. This presorting-based algorithm 
C. The Divide and Conquer algorithm 

BTL6 Creating 

4.  Explain the working of Strassen’s Matrix Multiplication with the help of 

divide and conquer method. (15) 
BTL5 Evaluating 
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UNIT III  -  DYNAMIC PROGRAMMING AND GREEDY TECHNIQUE 

Dynamic programming – Principle of optimality - Coin changing problem, Computing a Binomial 

Coefficient – Floyd‘s algorithm – Multi stage graph - Optimal Binary Search Trees – Knapsack Problem 
and Memory functions. Greedy Technique – Container loading problem - Prim‘s algorithm and Kruskal's 

Algorithm – 0/1 Knapsack problem, Optimal Merge pattern - Huffman Trees.  
 PART – A 

Q.No Questions BT Level Competence 

1.  Define the minimum spanning tree problem. BTL1 Remembering 

2.  Define principle of Optimality. BTL1 Remembering 

3.  What is the formula for Binomial coefficient? And State how 

Binomial Coefficient is computed? 
BTL1 Remembering 

4.  What do you mean by dynamic programming? BTL1 Remembering 

5.  Define transitive closure of a directed graph. BTL1 Remembering 

6.  Define optimal binary search tree (OBST). BTL1 Remembering 

7.  Discuss the coin changing problem. BTL2 Understanding 

8.  Summarize the memory functions used under dynamic programming. BTL2 Understanding 

9.  Distinguish Fixed length and Variable length encoding in Huffman 
Trees. 

BTL2 Understanding 

10.  Write the Difference between Prim’s and Kruskal’s algorithm.  BTL2 Understanding 

11.  Show the Time complexity for OBST and Knapsack problem. BTL3 Applying 

12.  Illustrate the general principle of greedy algorithm. BTL3 Applying 

13.  Illustrate the general characteristics of Greedy algorithm. BTL3 Applying 

14.  Analyze the Time complexity for Floyd’s algorithm. BTL4 Analyzing 

15.  Compare divide and conquer with dynamic programming and 
dynamic programming with greedy algorithm. 

BTL4 Analyzing 

16.  Compare Feasible and Optimal solution. BTL4 Analyzing 

17.  Test the 0/1 Knapsack problem. BTL5 Evaluating 

18.  Summarize Floyd’s algorithm. BTL5 Evaluating 

19.  Create an application that makes use of Dynamic programming for 

the solution and List any two properties of Dynamic programming 
approach. 

BTL6 Creating 

20.  Design an algorithm for Container loading problem BTL6 Creating 

PART – B 

1.  How to compute 0/1 Knapsack problem using dynamic programming 
and explain it.(13) 

BTL1 Remembering 

2.  Describe the Container loading problem with suitable examples and 

its efficiency. (13) 
BTL1 Remembering 

3.  Write the Huffman’s Algorithm. Construct the Huffman’s tree for the 

following data and obtain its Huffman’s code.(13) 
              Character          A       B       C       D        E        -- 

               Probability      0.5    0.35     0.5     0.1        0.4        0.2 

 

 (13) 

BTL1 Remembering 

4.  Describe Prim’s algorithm for constructing minimum cost spanning 
tree.(13) 

BTL1 Remembering 
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5.  Discuss about the algorithm and pseudocode to find the minimum 

spanning tree using Prim’s algorithm. Find the minimum spanning 
tree for the graph shown below.                                                    (13) 

 
 

 
 

 
 

 
 

And discuss about the efficiency of the algorithm.  

BTL2 Understanding 

6.  Illustrate the Multi Stage Graph problem. (13) 

 
BTL2 Understanding 

7.  Explain the memory function method for the knapsack problem            

and give the algorithm. (13) 
BTL2 Understanding 

8.  
Solve the following instance of the 0/1, knapsack problem given the 
knapsack capacity is W = 5.(13) 

 

 

 
 

ITEM WEIGHT VALUE 

1 4 10 

2 3 20 

3 2 15 

4 5 25 

BTL3 Applying 

9.  Apply the Kruskal’s algorithm to find a minimum spanning tree of 

the following graph.                                                                     (13) 
 

 
 

 
 
 

 

BTL3 Applying 
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10.  
i. Write and analyze the Prim’s Algorithm.                                   (6) 

ii. Consider the following weighted graph.                                    (7) 
 

                                               36 
 

                                           34                          24            
 

    16     13 
                            33                                           25      37                        

 
19                                 18 

 
               65                                     23      
    14     12                                                              21               

                  42                                            39               
                                                    30                  

 
 

 
Give the list of edges in the MST in the order that Prims algorithm 

inserts them. Start Prim’s algorithm from vertex A. 

BTL4 

 

 
 

 
 

 
 

 
 

 
   Analyzing 

11.  
Explain Optimal Binary Search Tree (OBST) with example.              (13) BTL4 Analyzing 

12.  
i. Let a={l/119,m/96,c/247,g/283,h/72,f/77,k/92,j/19} be the letters 
and its frequency of distribution in a text file. Compute a suitable 

Huffman coding to compress the data effectively.                        (6) 
ii. Write an algorithm to construct the optimal binary search tree 

given the roots r(i,j), 0<=i<=j<=n. also prove that this could be 
performed in time O(n)                                                                  (7) 

BTL4 

Analyzing 

13.  Explain the Optimal Merge Pattern Problem with an example. (13) BTL5 Evaluating 

14.  

 

 

 

 

Design Floyd’s algorithm with suitable examples. (13) BTL6 Creating 

PART - C 

1.  Examine how to solve the Knapsack instance Using dynamic programming 

N=3, [Ѡ1,Ѡ2,Ѡ3]=[1,2,2] and [P1,P2,P3]=[18,16,6] and M=4.           (15) 
BTL5 Evaluating 

2.   Explain the steps in Building a Huffman Tree. Find the codes for the 

alphabets given below according to the frequency.                                  (15) 

                        -(Space)      4     
A 2 

E 5 

H 1 

I 2 

L 2 

M 2 

P 2 

R 1 

S 2 

X 1 

 
and q(4) 1/20. Using the r(i, j)’s, construct the optimal binary search tree.                                                                                                  

(15) 

BTL5 Evaluating 

B 

A 

I 

G 
E 

D 

C 

F 

H 
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3.  Give the pseudo code for Prim’s algorithm and apply the same to 

find the minimum spanning tree of the graph shown below: (15) 

 

BTL4 Analyzing 

4.  
i. The binary string below is the title of a song encoded using 
Huffman code                                                                (10) 

          0011000101111101100111011101100000100111010010101 
Given the letter frequencies listed in the table below build the 

Huffman codes and use them to decode the title. In cases where 
there are multiple greedy choices the codes are assembled by 

combining the first letters(or groups of letters) fro, left to right, in 
the order given in the table. Also the codes are assigned by labeling 

the left and right branches of the prefixcode tree with 0 and 1 
respectively. 

                               Letter         a h v w “ e  t  l  o 
                               Frequency 1 1 1 1 2 2 2 3 3 

ii.Write the procedure to compute Huffman code.                        (5) 

BTL6 Creating 

 

UNIT IV  -  ITERATIVE IMPROVEMENT 

The Simplex Method - The Maximum-Flow Problem – Maximum Matching in Bipartite Graphs, Stable 

marriage Problem.  
 PART - A 

Q.No Questions BT Level Competence 

1.  Define the Iterative improvement technique? BTL1 Remembering 

2.  List the three properties of flow networks. BTL1 Remembering 

3.  What is Augmenting path and state space graph? BTL1 Remembering 

4.  What do you mean by ‘perfect matching’ in bipartite graphs? BTL1 Remembering 

5.  What is Planer coloring graph problem? BTL1 Remembering 

6.  What is meant by maximum cardinality matching? BTL1 Remembering 

7.  Describe Maximum Flow problem and maximum cardinality 
matching. 

BTL2 Understanding 

8.  Describe Linear programming problem. BTL2 Understanding 

9.  Describe dual linear program And state extreme point theorem BTL2 Understanding 

10.  Contrast the merits of simplex method with maximum flow method. BTL2 Understanding 

11.  Compute the Pivot element in Simplex method. BTL3 Applying 

12.  Illustrate on Bipartite graph. BTL3 Applying 
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13.  Relate minimum weight perfect matching problem with maximum 
matching problem. 

BTL3 Applying 

14.  Explain stable marriage problem. BTL4 Analyzing 

15.  Explain maximum matching problem and What do you mean by 
perfect matching in bipartite graphs. 

BTL4 Analyzing 

16.  Analyze Entering and Departing variable in Simplex method. BTL4 Analyzing 

17.  How is a transportation network represented? BTL5 Evaluating 

18.  Assess how to obtain the optimal solution by using simplex method. BTL5 Evaluating 

19.  Formulate the running time of Ford-Fulkerson. BTL6 Creating 

20.  Compose the various applications of Iterative improvement method. BTL6 Creating 

PART - B 

1.  Describe stable marriage problem? Give the algorithm and analyse it. 

(13) 
BTL1 Remembering 

2.  Describe briefly on minimum weight perfect matching algorithm.  

(13) 
BTL1 Remembering 

3.  Describe briefly on Fold-Fulkers on algorithm and its time 

complexity.(13) 
BTL1 Remembering 

4.  
How a shortest augmenting path algorithm is used to find a 

maximum flow and minimum cut in a network.(13) 
BTL1 Remembering 

5.  Give the summary of the simplex method. (13) BTL2 Understanding 

6.  i. Summarize briefly about stable marriage algorithm.                  (7) 
ii. Determine the time efficiency class of the stable marriage 

algorithm.                                                                                      (6) 

BTL2 Understanding 

7.  Discuss maximum matching bipartite graph algorithm with 

supporting example.                                                                        (13) 
BTL2 Understanding 

8.  
Apply the shortest augmenting- path algorithm to the network shown 
below.(13) 

 
 

 
 

 
 

 
 

BTL3 Applying 3 1 2 
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2 

4 

3 1 
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1 

9 

 

7 

2 

10 

2    3 4      6 

9.  
i. Illustrate the workings of the maximum matching algorithm on 

the following weighted tree.                                                    (7) 

 
ii. Explain max flow problem.                                                     (6) 

BTL3 Applying 

10.  Explain and solve the problem using maximum flow problem. 

                                                          (13) 

BTL4 

 
 

 
Analyzing 

 
 

 
 11.  Explain maximum flow algorithm.(13) BTL4 Analyzing 

12.  Explain briefly on bipartite graph. (13) BTL4 Analyzing 

13.  Explain KMP string matching algorithm for finding a pattern on a 
text and analyze the algorithm. (13) 

BTL5 Evaluating 

14. Prove that the stable marriage algorithm terminates after no more 
than n2 iterations with a stable marriage output.                            (13) 

BTL6 Creating 

PART –C 

1 Consider following linear programming with two variables.         (15) 

-x + y ≤ 12  
x + y ≤ 30  

2x + y ≤ 90 
Calculate the maximum value of z = 4x + 6y, where x ≥ 0 and y ≥ 0. 

BTL4 

 
 

 
 

Analyzing 

2 i. Briefly describe on the stable marriage problem                       (7) 
ii. How do  you compute maximum flow for the following graph 

using ford-fulkerson method?(8) 
 

 
 

 
 

 
 

 
 

BTL4 

 
 

 
 

 
Analyzing 

v 

y

 

s

 x

 

u 

kodi-360p.mp4

kodi-360p.mp4

kodi-360p.mp4

5 
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3 i. Maximize p=2x+3y+z                                                     (8) 

           Subject to      X+Y++Z<=40 
2x+y-Z>=10 

–y+Z>=10 
 x>=0,y>=0,z>=0 

ii. Write down the optimality condition and algorithmic 
implementation for finding M-augmenting paths in bipartite graphs.                        

(7) 

BTL5 Evaluating 

4 i.   Use simplex to solve the farmer’s problem given below:  A 

farmer has a 320 acre farm on which he plants two crops: rice and 
wheat. For each acre of rice planted, his expenses are 50 and for 

each acre of wheat planted, his expenses are 100, each acre of rice 
requires 100 quintals of storage and yields a profit of 60; each 

acre of wheat requires 40 quintals of storage and yields a profit of 
90. If the total amount of storage space available is 19,200 

quintals and the farmer has only 20000 on hand. How many acres 
of each crop should he plant in order to maximize his profit? 

What will his profit be if he follows this strategy?(10) 
ii. Write the procedure to initialize simplex which determines if a 

linear program is feasible or not? (5) 

BTL6 Creating 

 

UNIT V  -  COPING WITH THE LIMITATIONS OF ALGORITHM POWER   

Lower - Bound Arguments - P, NP NP- Complete and NP Hard Problems. Backtracking – n-Queen 

problem - Hamiltonian Circuit Problem – Subset Sum Problem. Branch and Bound – LIFO Search and 
FIFO search - Assignment problem – Knapsack Problem – Travelling Salesman Problem - Approximation 

Algorithms for NP-Hard Problems – Travelling Salesman problem – Knapsack problem.  
 

 

 

PART – A 

Q.No Questions BT Level Competence 

1.  What is Lower bound and what are the methods for establishing 
lower bound? 

BTL1 Remembering 

2.  What are tractable and non-tractable problems? BTL1 Remembering 

3.  Define ‘P’and ‘NP’ problems.  BTL1 Remembering 

4.  List any three problems that have polynomial time algorithms. 

Justify your answer. 
BTL1 Remembering 

5.  What is State space tree and Define Hamiltonian circuit problem? BTL1 Remembering 

6.  What is an articulation point in a graph?  BTL1 Remembering 

7.  Differentiate feasible solution and optimal solution.  BTL2 Understanding 

8.  Differentiate explicit and implicit constraints. BTL2 Understanding 

9.  Differentiate between Polynomial and Non-Deterministically 

polynomial. 
BTL2 Understanding 

10.  Compare promising and non promising node. BTL2 Understanding 

11.  Examine how to calculate the time complexity of the entire 

Deterministic search algorithm. 
BTL3 Applying 

12.  Show the reasons for terminating search paths in state space tree of 
Branch and Bound. 

BTL3 Applying 

13.  Draw a graph with a cycle but with no Hamiltonian cycle. BTL3 Applying 
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14.  Classify the additional items required for Branch and Bound to 
compare Backtracking technique. 

BTL4 Analyzing 

15.  Analyze the applications of decision trees and Draw the decision 
tree for comparison of three values 

BTL4 Analyzing 

16.  Compare the properties of live node over dead node. BTL4 Analyzing 

17.  An NP-hard problem can be solved in Deterministic polynomial 

time, judge? 
BTL5 Evaluating 

18.  How is lower bound found by problem reduction? BTL5 Evaluating 

19.  Depict the proof which says that a problem ‘A’ is no harder or no 
easier than problem’B’. 

BTL6 Creating 

20.  Generalize the formal definition of n-queen’s problem and 

Formulate the reasons of why 2 queen’s problem is not solvable.  
BTL6 Creating 

PART-B 

1.  What is Class NP? Discuss about any five problems for which no 
polynomial time algorithm has been found. (13) 

BTL1 Remembering 

2.  
Describe in detail about Approximation Algorithms for NP hard 

problems.(13) 
BTL1 Remembering 

3.  Describe about Assignment problem and Extend how job 

assignment problem could be solved, given n tasks and n agents 
where each agent has a cost to complete each task, using branch and 

bound technique.                                                                           (13) 

BTL1 Remembering 

4.  i. Draw a decision tree and find the number of key comparisons in 

the worst and average cases for the three- element bubble sort(7) 
ii. Write the backtracking algorithm for 4-queen’s problem and 

discuss the possible solution.                                                      (6) 

BTL1 Remembering 

5.  Give any five undecidable problems and explain the famous halting 
problem(13) 

BTL2 Understanding 

6.  Discuss the 8-Queen’s problem& discuss the possible solutions(13) BTL2 Understanding 

7.  
Give the methods for establishing Lower Bounds. (13) BTL2 Understanding 

8.  
Solve the following instance of the Knapsack problem by branch 
and bound algorithm. Knapsack capacity W=10 using 

Approximation Algorithm.                                                           (13) 

ITEM WEIGHT VALUE  

   

1 4 $40 

2 7 $42 

3 5 $25 

4 3 $12 

   
 

BTL3 Applying 

9.  Apply backtracking technique to solve the following instance of 

subset sum problem: S={1,3,4,5} and d=11.      (13) 
BTL3 Applying 
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10.  i. The knight is placed on the first block of an empty board and, 
moving according to the rules of chess, must visit each square 

exactly once. Solve the problem using backtracking procedure    (7) 
ii. Implement an algorithm for knapsack problem using NP-Hard 

approach.(6) 

BTL4 Analyzing 

11.  Identify a suitable algorithm to determine the Sum of Subsets for a 

given sum and a set of numbers. Draw the tree representation to 
solve the subset sum problem given the numbers set as {3, 5, 6, 7, 

2} with the Sum = 15. Derive all the subsets.(13) 

BTL4 Analyzing 

12.  Compare Deterministic and Non-Deterministic algorithms.(13) BTL4 Analyzing 

13.  Write down and explain the procedure for tracking 8 queens 
problem using Backtracking approach.(13) 

BTL5 Evaluating 

14.  Elaborate on the nearest-neighbor algorithm and multi fragment-
heuristic algorithm for TSP problem. (13) 

BTL6 Creating 

PART-C 

1.  
Solve the following 6 city travelling salesperson problem using Branch 

and Bound algorithm.(15) 

 

BTL5 Evaluating 

2.  Find the Optimal solution using Branch and Bound for the following 
assignment problem. (15) 

 
                              Job1        Job2       Job3      Job4 

 

A 9 2 7 8 

B 6 4 3 7 

C 5 8 1 8 

D 7 6 9 4 

 

 

BTL6 Creating 

3.  
Solve the following instance of knapsack problem by branch and 

bound algorithm.                                                                     (15) 
                     Item         weight     Profit 

                       1                5            $40 
                       2                7            $35 

                       3                2            $18    w=15 
                       4                4            $4 

                       5                5            $10 
                        6                1            $2 

BTL5 Evaluating 
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4.  
Find a Hamiltonian circuit or disprove its existence in the graph 

given below.                                                                                  (15) 

 

BTL6 Creating 
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