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Year & Semester  : I & I 

 

UNIT I ROLE OF ALGORITHMS IN COMPUTING 

 

1. What is performance measurement? 

Performance measurement is concerned with obtaining the space and the time 

requirements of a particular algorithm. 

 

2. What is an algorithm? 

An algorithm is a finite set of instructions that, if followed, accomplishes 

a particular task. In addition, all algorithms must satisfy the following criteria: 

1) input 

2) Output 

3) Definiteness 

4) Finiteness 

5) Effectiveness. 

 

3. Define Program. 

A program is the expression of an algorithm in a programming language. 

Sometimes works such as procedure, function and subroutine are used synonymously 

program. 

 

4. Write the For LOOP general format. 

The general form of a for Loop is 

For variable : = value 1 to value 2 step 

Step do 

{ 

statement 1 

statement n 

} 

 

5. What is recursive algorithm? 

An algorithm is said to be recursive if the same algorithm is invoked in the 

body. An algorithm that calls itself is Direct recursive. Algorithm A is said to be indeed 

recursive if it calls another algorithm, which in turn calls A. 
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6. What is space complexity? 

The space complexity of an algorithm is the amount of memory it needs to run 

to completion. 

 

7. What is time complexity? 

The time complexity of an algorithm is the amount of computer time it needs to 

run to completion. 

8. Give the two major phases of performance evaluation 

Performance evaluation can be loosely divided into two major phases: 

(i) a prior estimates (performance analysis) 

(ii) a Posterior testing(performance measurement) 

 

9. Define input size. 

The input size of any instance of a problem is defined to be the number of 

words(or the number of elements) needed to describe that instance. 

 

10. Define best-case step count. 

The best-case step count is the minimum number of steps that can be executed 

for the given parameters. 

 

11. Define worst-case step count. 

The worst-case step count is the maximum number of steps that can be 

executed for the given parameters. 

 

12. Define average step count. 

The average step count is the average number of steps executed an instances 

with the given parameters. 

 

13. Define the asymptotic notation “Big on” (0) 

The function f(n) = O(g(n)) iff there exist positive constants C and no 

such that f(n)≤ C * g(n) for all n, n ≥n0. 

 

14. Define the asymptotic notation “Omega” ( Ω ). 

The function f(n) =Ω (g(n)) iff there exist positive constant C and no such that 

f(n) C * g(n) for all n, n ≥ n0. 

 

15. Define the asymptotic t\notation “theta” (θ ) 

The function f(n) =θ (g(n)) iff there exist positive constant C1, C2, and no such 

that C1 g(n)≤ f(n) ≤ C2 g(n) for all n, n ≥ n0. 

 

16. Define Little “oh”. 

The function f(n) 

= 0(g(n)) iff 

 

Lim f(n) = 0 n 
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- ∝ g(n) 

17. Define Little Omega. 

The function f(n) = ω (g(n)) 

iff 

 

Lim f(n) = 0 n - ∝ g(n) 

18. Write algorithm using iterative function to fine sum of n numbers. 

Algorithm sum(a,n) 

{ S : = 0.0 

For i=1 to n do 

S : - S + a[i]; 

Return S; 

} 

 

19. Write an algorithm using Recursive function to fine sum of n numbers, 

Algorithm Rsum (a,n) 

{ 

If(n≤ 0) then 

Return 0.0; 

Else Return Rsum(a, n- 1) + a(n); 

 

20. Define the divide an conquer method. 

Given a function to compute on „n‟ inputs the divide-and-comquer strategy 

suggests splitting the inputs in to‟k‟ distinct susbsets, 1 k n, yielding „k‟ 

subproblems. The subproblems must be solved, and then a method must be found to 

combine subsolutions into a solution of the whole. If the subproblems are still 

relatively large, then the divide-and conquer strategy can possibly be reapplied. 

 

21. Define control abstraction. 

A control abstraction we mean a procedure whose flow of control is clear but 

whose primary operations are by other procedures whose precise meanings are left 

undefined. 

 

22. Write the Control abstraction for Divide-and conquer. 

Algorithm DAnd(ρ) 

{ 

 

if small(p) then return S(ρ); else 

{ 

divide P into smaller instance ρ 1, ρ 2, ρ k, k ≥ 1; 

Apply D and C to each 

of these subproblems 

Return combine (DAnd C(ρ1) DAnd C(ρ2), --- , DAnd ((ρk)); 

} 

} 
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23. What is the substitution method? 

One of the methods for solving any such recurrence relation is called the 

substitution method. 

 

24. What is the binary search? 

If „q‟ is always chosen such that „aq‟ is the middle element(that is, 

q=[(n+1)/2), then the resulting search algorithm is known as binary search. 

25. Give computing time for Bianry search? 

In conclusion we are now able completely describe the computing time of 

binary search by giving formulas that describe the best, average and worst cases. 

Successful searches 

θ(1) θ(logn) θ(Logn) best average worst unsuccessful 

searches θ(logn) best, average, worst 

26. Define external path length? 

The external path length E, is defines analogously as sum of the distance of all 

external nodes from the root. 

 

27. Define internal path length. 

The internal path length „I‟ is the sum of the distances of all internal nodes from 

the root. 

 

28. What is the maximum and minimum problem? 

The problem is to find the maximum and minimum items in a set of „n‟ elements. 

Though this problem may look so simple as to be contrived, it allows us to demonstrate 

divide-and- conquer in simple setting. 

 

29. What is the Quick sort? 

n quicksort, the division into subarrays is made so that the sorted subarrays do 

not need to be merged later. 

 

30. Write the Anlysis for the Quick sot. 

In analyzing QUICKSORT, we can only make the number of element 

comparisions c(n). It is easy to see that the frequency count of other operations is of 

the same order as C(n). 

 

31. Is insertion sort better than the merge sort? 

Insertion sort works exceedingly fast on arrays of less then 16 elements, 

though for large „n‟ its computing time is O(n2). 

 

32. Write a algorithm for straightforward maximum and minimum> 

algorithm straight MaxMin(a,n,max,min) 

//set max to the maximum and min to the minimum of a[1:n] 

{ 

max := min: = 

a[i]; for i = 2 to n 
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do 

{ 

if(a[i] >max) then max: = a[i]; if(a[i] 

>min) then min: = a[i]; } 

33. Give the recurrence relation of divide-and-conquer? 

The recurrence relation is 

 

T(n) = g(n) 

T(n1) + T(n2) + --- + T(nk) + f(n) 

 

34. Write the algorithm for Iterative binary search? 

Algorithm BinSearch(a,n,x) 

//Given an array a[1:n] of elements in nondecreasing // 

 

feasible solution if d(T/X)<= δ. 

order, n>0, determine whether x is present 

{ 

low : = 1; high 

: = n; 

while (low < high) do 

{ 

mid : = [(low+high)/2]; 

if(x a[mid]) then 

high:= mid-1; else if (x 

a[mid]) then low:=mid 

+ 1; else return mid; 

} 

return 0; 

} 

 

35. What are internal nodes? 

The circular node is called the internal nodes. 

 

36. Describe the recurrence relation ofr merge sort? 

If the time for the merging operation is proportional to n, then the 

computing time of merge sort is described by the recurrence relation 

n = 1, a a constant 

 

T(n) = a 

2T (n/2) + n n 1, c a constant 

 

 

 

37. Define post order traversal. 

The order in which the TVSP visits the nodes of the tree is called the post 

order traversal. 
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38. Write the formula to calculate delay and also write the condition in 

which the node gets splitted? 

To calculate delay d(u)=max{d(v)+w(u, v)} 

v ε c(u) 

The condition in which the node gets

 splitted are: d(u)+w(u,v)>δand 

also d(u) is set to zero. 

 

39. What is meant by tolerance level? 

The network can tolerate the losses only up to a certain limit tolerance limit. 

 

40. When is a task said to be late in a schedule? 

A task is said to be late in any schedule if it finishes after its deadline else a task is 

early in a schedule. 

 

41. Define feasible solution for TVSP. 

Given a weighted tree T(V,E,W) and a tolerance limit δ any subset X of V is 

a  

 

42. Define optimal solution for TVSP. 

An optimal solution is one in which the number of nodes in X is minimized. 

 

43. Write the general algorithm for Greedy method control abstraction. 

Algorithm Greedy (a, n) 

{ 

solution=0; 

for i=1 to n 

do 

{ 

x= select(a); 

if 

feasible(solution 

,x) then 

solution=Union(s

olution 

,x); 

} 

return solution; 

} 

44. . Define optimal solution for Job sequencing with deadlines. 

Feasible solution with maximum profit is optimal solution for Job sequencing 

with deadlines. 
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45. Write the difference between the Greedy method and Dynamic programming. 

 

Greedy method Dynamic programming 

1.Only one sequence of decision is 1.Many number of decisions are 

generated. generated. 

2.It does not guarantee to give an 2.It definitely gives an optimal 

optimal solution always. solution always. 

 

PART –B 

UNIT I 

 

1. Discuss in detail about fundamentals of algorithmic problem solving? 

2. Explain the important problem types in detail 

3. Explain the necessary steps for analyzing the efficiency of recursive algorithms 

4. Explain the general framework for analyzing the efficiency of algorithm. 

5. Write the asymptotic notations used for best case ,average case and worst case 

analysis of algorithms and Write an algorithm for finding maximum element of an 

array perform best , worst and average case complexity with appropriate order 

notations 

6. Explain the method of solving recurrence equations with suitable example. 

7. Explain the method of solving Non recursive equations with suitable examples 

8. i)Describe the basic efficiency classes in detail. 

ii) Write an algorithm for Fibonacci numbers generation and compute the following 

. How many times is the basic operation executed 

. What is the efficiency class of this algorithm 

9. Solve the following recurrence 

relations a) x(n)=x(n -1) + 

5 for n > 1 x(1)=0 

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

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

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

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

10. Consider the following recursion 

algorithm Min1(A[0 n-

1]) 

If n=1 return A[0] 

Else temp = Min1(A[0… .... n-2]) 

If temp <= A[n-1] 

return temp Else 

Return A[n-1] 

What does this algorithm compute? 
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Setup a recurrence relation for the algorithms basic operation count and solve it 

 

UNIT II HIERARCHICAL DATA STRUCTURES 

 

 

1. Define non-linear data structure? 

Data structure which is capable of expressing more complex relationship than that of physical 

adjacency is called non-linear data structure. 

2. Define tree? 

A tree is a data structure, which represents hierarchical relationship between individual data 

items. 

3. Define leaf? 

In a directed tree any node which has out degree o is called a terminal node or a leaf. 

4. What is meant by directed tree? 

Directed tree is an acyclic diagraph which has one node called its root with indegree o whille 

all other nodes have indegree I. 

5. What is a ordered tree? 

In a directed tree if the ordering of the nodes at each level is prescribed then such a tree is 

called ordered tree. 

6.What is a Binary tree? 

A Binary tree is a finite set of elements that is either empty or is partitioned into three disjoint  

subsets.The first subset contains a single element called the root of the tree.The other two 

subsets are themselves binary trees called the left and right subtrees. 

7. What are the applications of binary tree? 

Binary tree is used in data processing. 

a. File index schemes 

b. Hierarchical database management system 

8. What is meant by traversing? 

Traversing a tree means processing it in such a way, that each node is visited only once. 
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9. What are the different types of traversing? 

The different types of traversing are 

a. Pre-order traversal-yields prefix from of expression. 

b. In-order traversal-yields infix form of expression. 

c. Post-order traversal-yields postfix from of expression. 

10. What are the two methods of binary tree implementation? 

Two methods to implement a binary tree are, 

a. Linear representation. 

b. Linked representation 

11. Define pre-order traversal? 

Pre-order traversal entails the following steps; 

a. Visit the root node 

b. Traverse the left subtree 

c. Traverse the right subtree 

12.Define post-order traversal? 

Post order traversal entails the following steps; 

a. Traverse the left subtree 

b. Traverse the right subtree 

c. Visit the root node 

13. Define in -order traversal? 

In-order traversal entails the following steps; 

a. Traverse the left subtree 

b. Visit the root node 

c. Traverse the right subtree 

14. What is the length of the path in a tree? 

The length of the path is the number of edges on the path. In a tree there is exactly one path 

form the root to each node. 
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15. Define expression trees? 

The leaves of an expression tree are operands such as constants or variable names and the 

other nodes contain operators. 

16.Define Strictly binary tree? 

If every nonleaf node in a binary tree has nonempty left and right subtrees ,the tree is termed 

as a strictly binary tree. 

17.Define complete binary tree? 

A complete binary tree of depth d is the strictly binary tree all of whose are at level d. 

18.What is an almost complete binary tree? 

A binary tree of depth d is an almost complete binary tree if : 

_ Each leaf in the tree is either at level d or at level d-1 

_ For any node nd in the tree with a right descendant at level d,all the left descendants of 

nd that are leaves are at level d. 

19.Define right – in-threaded tree? 

Right –in –threaded binary tree is defined as one in which threads replace NULL pointers in 

nodes with empty right subtrees. 

20.Define left – in –threaded tree? 

A left-in-threaded binary tree may be defined as one in which each NULL pointers is altered 

to contain a thread to that node’s inorder predecessor. 

21. Define degree of the node 

The total number of sub-trees attached to that node is called the degree of the 

node. 

 

 

For node A, the degree is 2 and for B and C, the degree is 0. 
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22. Define a binary search tree 

A binary search tree is a special binary tree, which is either empty or it should 

satisfy the following characteristics: 

Every node has a value and no two nodes should have the same value 

i.e) the values in the binary search tree are distinct 

a. The values in any left sub-tree is less than the value of its parent node 

b. The values in any right sub-tree is greater than the value of its parent node 

c. The left and right sub-trees of each node are again binary search trees 

 

23. What is the use of threaded binary tree? 

In threaded binary tree, the NULL pointers are replaced by some addresses. The left 

pointer of the node points to its predecessor and the right pointer of the node points to its 

successor. 

 

24. Define AVL Tree. 

An empty tree is height balanced. If T is a non-empty binary tree with 

TL and TR as its left and right subtrees, then T is height balanced if 

i) TL and TR are height balanced and 

ii) │hL - hR│≤ 1 

Where hL and hR are the heights of TL and TR respectively. 

25. What do you mean by balanced trees? 

Balanced trees have the structure of binary trees and obey binary search tree properties. Apart 

from these properties, they have some special constraints, which differ from one data 

structure to another. However, these constraints are aimed only at reducing the height of the 

tree, 

because this factor determines the time complexity. 

Eg: AVL trees, Splay trees. 

 

21. What are the categories of AVL rotations? 

Let A be the nearest ancestor of the newly inserted nod which has the balancing 

factor ±2. 

Then the rotations can be classified into the following four categories: 

Left-Left: The newly inserted node is in the left subtree of the left child 

of A. Right-Right: The newly inserted node is in the right subtree of the 

right child of 

A. Left-Right: The newly inserted node is in the right subtree of the left child of A. 

Right-Left: The newly inserted node is in the left subtree of the right child of A. 
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22. What do you mean by balance factor of a node in AVL tree? 

The height of left subtree minus height of right subtree is called balance factor of a 

node in AVL tree.The balance factor may be either 0 or +1 or -1.The height of an empty 

tree is -1. 

 

23. Define splay tree. 

A splay tree is a binary search tree in which restructuring is done using a scheme 

called splay. The splay is a heuristic method which moves a given vertex v to the root of 

the splay tree using a sequence of rotations. 

 

24. What is the idea behind splaying? 

Splaying reduces the total accessing time if the most frequently accessed node is 

moved towards the root. It does not require to maintain any information regarding the 

height or balance factor and hence saves space and simplifies the code to some extent. 

30. Traverse the given tree using Inorder, Preorder and Postorder traversals. 

  

 

Inorder : D H B E A F C I G J 

Preorder: A B D H E C FG I J 

Postorder: H D E B F I J G C A 

 

PART- B 

 1. Write an algorithm for preorder, inorder and postorder traversal of a binary tree.(13) 

2. Explain the following operations on a binary search tree with suitable algorithms 

i) Find a node (7) 

ii) Find the minimum and maximum elements of binary search tree.(6)  

3. Write an algorithm for inserting and deleting a node in a binary search tree.

 (13)  

4. Describe the concept of threaded binary tree with example. (13)  

5. Discuss in detail the various methods in which a binary tree can be represented. 

Discuss the advantage and disadvantage of each method. (13)  
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6.   i)Consider the following list of numbers 14,15,4,9,7,18,3,5,16,4,20,17,9,14,5  

     Using that construct a binary search tree.    (7) 

ii) Explain the steps to convert general tree to binary tree? (6)  

7.i) Construct B Tree of order m=5 for the following keys 

1,12,8,2,25,5,14,28,17,7,52,16,48,68,3,26,29,53,55,45 (8) ii)Delete the keys 8 and 

55.State the rules for deletion. (5)  

8.i)Discuss how to insert an element in a AVL tree and explain with algorithm. (7) 

ii) Explain how deletion can take place in AVL trees with suitable algorithm. (6)  

9.i)What are AVL trees? Describe the different rotations defined for AVL tree. (7) 

ii) Insert the following elements step by step in sequence into an empty AVL tree 

44,30,76,16,39,37,56,78,34,24,28 (6)  

 10. Analyze the operations of B-tree using 2-3 tree with example. (13) BTL 4 Analyzing 

11. Discuss about B+ tree in brief with suitable example. (13) BTL 2 Understanding 

12. Explain the construction of expression tree with example. Give the applications of trees. (13)  

13.Illustrate the construction of binomial heaps and its operations with a suitable example. (13)  

14. i)Illustrate how the delete operation is performed on binary heap?(7) ii)Write suitable 

operations for percolate up and percolate down operations in a binary heap. (6)  
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UNIT III GRAPHS 
 

1. Define Graph. 

A graph G consist of a nonempty set V which is a set of nodes of the 

graph, a set E which is the set of edges of the graph, and a mapping from 

the set for edge E to a set of pairs of elements of V. It can also be 

represented as G=(V, E). 

 

2. Define adjacent nodes. 

Any two nodes which are connected by an edge in a graph are called 

adjacent nodes. For example, if an edge x ε E is associated with a pair of 

nodes (u,v) where u, v ε V, then we say that the edge x connects the nodes 

u and v. 

 

3. What is a directed graph? 

A graph in which every edge is directed is called a directed graph. 

 

4. What is an undirected graph? 

A graph in which every edge is undirected is called a directed graph. 

 

5. What is a loop? 

An edge of a graph which connects to itself is called a loop or sling. 

 

6. What is a simple graph? 

A simple graph is a graph, which has not more than one edge 

between a pair of nodes than such a graph is called a simple graph. 

 

7. What is a weighted graph? 

A graph in which weights are assigned to every edge is called a weighted graph. 

 

8. Define outdegree of a graph? 

In a directed graph, for any node v, the number of edges which 

have v as their initial node is called the out degree of the node v. 

 

9. Define indegree of a graph? 

In a directed graph, for any node v, the number of edges which 

have v as their terminal node is called the indegree of the node v. 

 

10. Define path in a graph? 

The path in a graph is the route taken to reach terminal node from a starting node. 

 

11. What is a simple path? 

A path in a diagram in which the edges are distinct is called a 
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simple path. It is also called as edge simple. 

 

 

 

12. What is a cycle or a circuit? 

A path which originates and ends in the same node is called a cycle or circuit. 

13. What is an acyclic graph? 

A simple diagram which does not have any cycles is called an acyclic graph. 

 

14. What is meant by strongly connected in a graph? 

An undirected graph is connected, if there is a path from every 

vertex to every other vertex. A directed graph with this property is called 

strongly connected. 

 

15. When is a graph said to be weakly connected? 

When a directed graph is not strongly connected but the 

underlying graph is connected, then the graph is said to be weakly 

connected. 

 

16. Name   the different ways   of representing a graph? 

a. Adjacency matrix 

b. Adjacency list 

 

17. What is an undirected acyclic graph? 

When every edge in an acyclic graph is undirected, it is called 

an undirected acyclic graph. It is also called as undirected forest. 

 

18. What are the two traversal strategies used in traversing a graph? 

a. Breadthfirst search 

b. Depth first search 

 

19. What is a minimum spanning tree? 

A minimum spanning tree of an undirected graph G is a tree 

formed from graph edges that connects all the vertices of G at the lowest 

total cost. 

 

20. Name two algorithms two find minimum spanning tree 

Kruskal’s 

algorithm 

Prim’s 

algorithm 

21. Define graph traversals. 

Traversing a graph is an efficient way to visit each vertex and edge exactly once. 

 

22. List the two important key points of depth first search. 

i) If path exists from one node to another node, walk across the 
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edge – exploring the edge. 

ii) If path does not exist from one specific node to any other node, 

return to the previous node where we have been before – 

backtracking. 

 

23. What do you mean by breadth first search (BFS)? 

BFS performs simultaneous explorations starting from a 

common point and spreading out independently. 

 

24. Dijkstra’s Algorithm? 

Dijkstra’s Algorithm is a graph search algorithm that solves the single-source shortest 

path problem for a graph with non negative edge path costs, outputting a shortest path 

tree. This 

algorithm is often used in routing. 

25. Prim’s algorithm? 

Prim's algorithm is an algorithm in graph theory that finds a minimum spanning tree for 

a connected weighted graph. This means it finds a subset of the edges that forms a tree 

that 

includes every vertex, where the total weight of all the edges in the tree is minimized. 

The algorithm continuously increases the size of a tree starting with a single vertex until 

it spans all the vertices. 

26. Shortest path problem? 

Shortest path problem is the problem of finding a path between two vertices such that the 

sum of the weights of its constituent edges is minimized. 

 

27. Define single –source shortest path problem? 

The single-source shortest path problem, in which we have to find shortest paths from a 

source vertex v to all other vertices in the graph. 

 

28. Define single-destination shortest path problem? 

The single-destination shortest path problem, in which we have to find shortest paths 

from all vertices in the graph to a single destination vertex v. This can be reduced to the 

singlesource shortest path problem by reversing the edges in the graph. 

 

29. Define all –pair’s shortest path problem? 

The all-pairs shortest path problem, in which we have to find shortest paths between 

every pair of vertices v, v' in the graph. 

 

30. Define Breath First Search (BFS)? 

In BFS, the lists of adjacent vertices of the currently processed vertex are added to the 

end of the list. A FIFO queue data structure is used to maintain the list. 

31. Define Depth First Search (DFS)? 

In DFS, first the start node, then one of its neighbors, one of its neighbor’s neighbors and  
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17 
so on, is processed in order. In other words, starting from the start node the vertices are 

traversed to the maximum depth and then to adjacent node of the previously traversed 

node. 

 

 

 

 

32. Define Kruskal’s Algorithm? 

Each vertex of a graph is taken as a one – node tree and a forest of such v trees is created. 

Then a minimum weighted edge is selected to connect two trees together. The iterations 

continue till all trees of the forest from a single tree. 

 

33. Define topological sort? 

The topological sort of the vertices of a directed acyclic graph (DAG) is a linear ordering 

of the vertices such that if there is a edge (u, v), then the vertex u precedes vertex v in the 

ordering. it can be used in determining the sequence of task to be completed taking in to a 

account their precedence. 

 

34.What are the conditions for a graph to become a tree? 

A graph is a tree if it has two properties. 

If it is a connected graph. 

ii. There should not be any cycles in the graph 

35.Differentiate BFS and DFS. 

 

No. DFS BFS 

1. Backtracking is possible from a 

dead end 
Backtracking is not possible 

2. Vertices from which exploration 

is incomplete are processed in a 

The vertices to be explored 

are organized as a 

3. LIFO order FIFO order 

 

36.What do you mean by tree edge? 

If w is undiscovered at the time vw is explored, then vw is called a tree 

edge and v becomes the parent of w. 

 

37.What do you mean by back edge? 

If w is the ancestor of v, then vw is called a back edge. 

 

38.Define biconnectivity. 

A connected graph G is said to be biconnected, if it remains connected 

after removal of any one vertex and the edges that are incident upon that 
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vertex. A connected graph is biconnected, if it has no articulation points. 

 

39.What do you mean by articulation point? 

If a graph is not biconnected, the vertices whose removal would 

disconnect the graph are known as articulation points. 

 

 

 

40.What do you mean by shortest path? 

A path having minimum weight between two vertices is known as 

shortest path, in which weight is always a positive number. 

 

 

41.Define Activity node graph. 

Activity node graphs represent a set of activities and scheduling 

constraints. Each node represents an activity (task), and an edge represents 

the next activity. 

 

42.Define adjacency list. 

Adjacency list is an array indexed by vertex number containing linked 

lists. Each node Vi the ith array entry contains a list with information on 

all edges of G that leave Vi. It is used to represent the graph related 

problems. 

 

43.What is meant by feasible solution? 

Given n inputs and we are required to form a subset such that it satisfies some given 

constraints then such a subset is called feasible solution. 

 

44. Write any two characteristics of Greedy Algorithm? 

* To solve a problem in an optimal way construct the solution from given set of 

candidates. 

* As the algorithm proceeds, two other sets get accumulated among this one set 

contains the candidates that have been already considered and chosen while the other set 

contains the candidates that have been considered but rejected. 

 

45. Define optimal solution? 

A feasible solution either maximizes or minimizes the given objective 

function is called as optimal solution 

 

46. What is Knapsack problem? 

A bag or sack is given capacity n and n objects are given. Each object has weight 

wi and profit pi .Fraction of object is considered as xi (i.e) 0<=xi<=1 .If fraction is 1 then 

entire object is put into sack. When we place this fraction into the sack we get wixi and 

pixi. 

47. Define weighted tree. 

A directed binary tree for which each edge is labeled with a real number (weight) 

is called as weighted tree. 
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48. What is the use of TVSP? 

In places where the loss exceeds the tolerance level boosters have to the placed. 

Given a network and loss tolerance level the tree vertex splitting problems is to determine 

an optimal placement of boosters. 

 

 

49. What is the Greedy choice property? 

* The first component is greedy choice property (i.e.) a globally optimal solution 

can arrive at by making a locally optimal choice. 

* The choice made by greedy algorithm depends on choices made so far but it 

cannot depend on any future choices or on solution to the sub problem. 

* It progresses in top down fashion. 

 

50. What is greedy method? 

Greedy method is the most important design technique, which makes a choice that 

looks best at that moment. A given „n‟ inputs are required us to obtain a subset that 

satisfies some constraints that is the feasible solution. A greedy method suggests that one 

can device an algorithm that works in stages considering one input at a time. 

 

51. What are the steps required to develop a greedy algorithm? 

* Determine the optimal substructure of the problem. 

* Develop a recursive solution. 

* Prove that at any stage of recursion one of the optimal choices is greedy 

choice. Thus it is always safe to make greedy choice. 

* Show that all but one of the sub problems induced by having made the 

greedy choice are empty. 

* Develop a recursive algorithm and convert into iterative algorithm. 

 

52. What is activity selection problem? 

The „n‟ task will be given with starting time si and finishing time fi. Feasible 

Solution is that the task should not overlap and optimal solution is that the task should be 

completed in minimum number of machine set. 

 

53. Write the specification of TVSP 

Let T= (V, E, W) be a weighted directed binary 

tree where V vertex set 

E edge set 

W weight function for the edge. 

W is more commonly denoted as w (i,j) which is the weight of the edge <i,j> ε E. 

 

54. Define forest. 

Collection of sub trees that are obtained when root node is eliminated is known as 

forest. 

 

* Given a set of „n‟ jobs each job „i‟ has a deadline di such that di>=0 

and a profit pi such that pi>=0. 
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* For job „i‟ profit pi is earned iff it is completed within deadline. 

* Processing the job on the machine is for 1unit of time. Only one 

machine is available. 

*  
 

 

 

Part-B 

 

1.Explain Shortest path algorithm with example? 

_ Shortest path algorithm 

_ Example 

2.Explain Depth first and breadth first traversal? 

_ Depth first traversal 

_ Effieciency of Depth first traversal 

_ Breadth first traversal 

3.Explain spanning and minimum spanning tree? 

_ Spanning tree 

_ Minimum spanning tree 

4.Explain Kruskal’s and Round robin algorithm? 

_ Kruskal’s algorithm 

_ Round robin algorithm 

5.Explain C Representation of graph? 

_ Adjacency matrix 

_ Adjacency list 

Consider the graph given below. Create the adjacency matrix of it 
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6. i) Consider the given directed acyclic graph D. Sort the nodes D by applying 

topological sort on ‘D’. (7) 

 
 

ii.Consider the graph given below and show its adjacency list in the memory.(6) 

7.Examine topological sorting of a graph G with suitable example.(13) 

8. Explian about i)Biconnectivity ii) cut vertex iii) Euler circuit 

9.Find the number of different topological orderings possible for the given 

graph- 

  

10. Develop an algorithm to compute the shortest path using Dijkstra’s algorithm. 

Validate the algorithm with suitable example. (13) 

 

 
11.Describe the Warshall’s algorithm with example and analyze its efficiency  

12.. Explain Floyd’s Algorithm for all pair shortest path algorithm with 

example and analyze its efficiency  

13. Explain optimal binary search tree algorithm with example and analyze its 

efficiency  

14. Describe Knapsack problem and Memory functions with example 
15.Explain in detail about prims algorithm with example and analyze its 
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efficiency  

16. Describe in detail about Kruskals Algorithm with example and analyze its 

efficiency  

17. Explain Dijkstra’s Algorithm in detail with example and analyze its efficiency 

  

 

 

 

 

 

 

 

 

UNIT IV ALGORITHM DESIGN TECHNIQUES  

 

1. Define dynamic programming. 

Dynamic programming is an algorithm design method that can be used 

when a solution to the problem is viewed as the result of sequence of 

decisions. 

 

2. What are the features of dynamic programming? 

Optimal solutions to sub problems are retained so as to avoid recomputing their 

values. Decision sequences containing subsequences that are sub optimal are 

not considered. It definitely gives the optimal solution always. 



TAGORE INSTITUTE OF ENGINEERING AND TECHNOLOGY 
Deviyakurichi-636112, Attur (TK), Salem (DT).  Website: www.tagoreiet.ac.in 

Approved by AICTE, New Delhi and Affiliated to Anna University, Chennai 

Accredited by NAAC 

Department of CSE 
 

23 
 

3. What are the drawbacks of dynamic programming? 

Time and space requirements are high, since storage is needed for all level. 

Optimality should be checked at all levels. 

 

4. Write the general procedure of dynamic programming. 

a. The development of dynamic programming algorithm can be broken 

into a sequence of 4 steps. 

b. Characterize the structure of an optimal solution. 

c. Recursively define the value of the optimal solution. 

d. Compute the value of an optimal solution in the bottom-up fashion. 

e. Construct an optimal solution from the computed information 

5. What is meant by feasible solution? 

Given n inputs and we are required to form a subset such that it satisfies some 

given constraints then such a subset is called feasible solution. 

 

6. Write any two characteristics of Greedy Algorithm? 

To solve a problem in an optimal way construct the solution from given set of 

candidates. 

As the algorithm proceeds, two other sets get accumulated among this one set contains 

the candidates that have been already considered and chosen while the other set contains 

the candidates that have been considered but rejected. 

 

7. Define optimal solution? 

A feasible solution either maximizes or minimizes the given objective 

function is called as optimal solution 

 

8. What is Knapsack problem? 

A bag or sack is given capacity n and n objects are given. Each object has weight 

wi and profit pi .Fraction of object is considered as xi (i.e) 0<=xi<=1 .If fraction 

is 1 then entire object is put into sack. When we place this fraction into the sack 

we get wixi and pixi. 

 

 

9. Define weighted tree. 

A directed binary tree for which each edge is labeled with a real number (weight) 

is called as weighted tree. 

 

 

10. What is the use of TVSP? 

In places where the loss exceeds the tolerance level boosters have to the placed. 

Given a network and loss tolerance level the tree vertex splitting problems is to 

determine an optimal placement of boosters. 

11. What is the Greedy choice property? 

The first component is greedy choice property (i.e.) a globally optimal solution can 

arrive at by making a locally optimal choice. 

The choice made by greedy algorithm depends on choices made so far but it cannot 
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depend on any future choices or on solution to the sub problem. 

It progresses in top down fashion. 

 

12. What is greedy method? 

Greedy method is the most important design technique, which makes a choice 

that looks best at that moment. A given „n‟ inputs are required us to obtain a 

subset that satisfies some constraints that is the feasible solution. A greedy 

method suggests that one can device an algorithm that works in stages 

considering one input at a time. 

 

13. What are the steps required to develop a greedy algorithm? 

a) Determine the optimal substructure of the problem. 

b) Develop a recursive solution. 

c) Prove that at any stage of recursion one of the optimal choices is greedy 

choice. Thus it is always safe to make greedy choice. 

d) Show that all but one of the sub problems induced by having made the 

greedy choice are empty. 

e) Develop a recursive algorithm and convert into iterative algorithm. 

 

14. What is activity selection problem? 

The „n‟ task will be given with starting time si and finishing time fi. Feasible 

Solution is that the task should not overlap and optimal solution is that the task 

should be completed in minimum number of machine set. 

 

15. Write the specification of TVSP 

Let T= (V, E, W) be a weighted directed 

binary tree where V vertex set 

i. E edge set 

ii. W weight function for the edge. 

W is more commonly denoted as w (i,j) which is the weight of the edge <i,j> ε E. 

 

16. Define forest. 

Collection of sub trees that are obtained when root node is eliminated is known as 

forest. 

 

a) Given a set of „n‟ jobs each job „i‟ has a deadline di such that di>=0 and a 

profit pi such that pi>=0. 

b) For job „i‟ profit pi is earned iff it is completed within deadline. 

c) Processing the job on the machine is for 1unit of time. Only one machine is 

available. 

 

Part-B 

 

1.Discuss the Divide and Conqueralgorithms. (13)  

2 State the problems of multiplying long integers. (13)  

3 i).List the steps for Balancing of sub problems.(3) 
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   ii).Describe the divide and conquer algorithm.(10) 

4 Design and develop the Triangulation problem with an algorithm.(13)  

5 i).What is Greedy Technique? (5) 

  ii).Design and implement an algorithm for Greedy method.(8) 

6 Summarize on Backtracking along with an example. (7) 

7 i).Differentiate backtrack search from the other searching methods.(7) 

     ii).Select the example to narrate the backtrack search.(6) 

8 Recommend the techniques i).Dynamic programming (7) ii).Balancing the sub problems(6) 

9 Examine the Branch and Bound technologies with an example.(13)  

10 i).Analyze the Local search algorithms.(7) 

ii).Demonstrate string algorithm along with an example.(6) 

11 Express the local search algorithm along with an example. (13)  

12.Write the Huffman’s Algorithm. Construct the Huffman’s tree for the following data and  

obtain its Huffman’s Code Character 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UNIT V NP COMPLETE AND NP HARD 

 

 

1.When we say a problem is decidable? Give an example of undecidable problem? 

A problem whose language is recursive is said to be decidable. Otherwise the problem is said 

to be undecidable. Decidable problems have an 
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algorithm that takes as input an instance of the problem and determines whether the answer to 

that instance is “yes” or “no”. 

(eg) of undecidable problems are (1)Halting problem of the TM. 

2.Give examples of decidable problems. 

 Given a DFSM M and string w, does M accept w? 

 Given a DFSM M is L(M) = Φ ? 

 Given two DFSMs M1 and M2 is L(M1)= L(M2) ? 

 Given a regular expression α and a string w ,does α generate w? 

 Given a NFSM M and string w ,does M accept w? 

3. Give examples of recursive languages? 

i. The language L defined as L= { “M” ,”w” : M is a DFSM that accepts w} is recursive. 

ii. L defined as { “M1” U “M2” : DFSMs M1 and M2 and L(M1) 

=L(M2) } is recursive. 

 

 

 

 

 

4. Differentiate recursive and recursively enumerable languages. 

Recursive languages Recursively enumerable languages 
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recursive if and only if there exists 

a membership algorithm for it. 

1. A language is said to be r.e if 

there exists a TM that accepts it. 

2. A language L is recursive iff 

there is a TM that decides L. (Turing decidable 

languages). TMs 

that decide languages are algorithms. 

2. L is recursively enumerable iff 

there is a TM that semi-decides L. (Turing 

acceptable languages). TMs 

that semi-decides languages are not algorithms. 

 

5. What are UTMs or Universal Turing machines? 

Universal TMs are TMs that can be programmed to solve any problem, that can be solved by 

any Turing machine. A specific Universal Turing machine U is: 

Input to U: The encoding “M “ of a Tm M and encoding “w” of a string w. Behavior : U halts 

on input “M” “w” if and only if M halts on input w. 

6. What is the crucial assumptions for encoding a TM? 

There are no transitions from any of the halt states of any given TM . Apart from the halt 

state , a given TM is total. 

7. What properties of recursive enumerable seta are not decidable? 

Emptiness 

Finiteness 

Regularity 

Context-freedom. 

8.Define Lℓ .When is ℓ a trivial property? 

Lℓ is defined as the set { <M> | L(M) is in ℓ. } 
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ℓ is a trivial property if ℓ is empty or it consists of all r.e languages. 

9. What is a universal language Lu? 

The universal language consists of a set of binary strings in the form of 

pairs (M,w) where M is TM encoded in binary and w is the binary input string. 

Lu = { < M,w> | M accepts w }. 

10.What is a Diagonalization language Ld? 

The diagonalization language consists of all strings w such that the TM M 

whose code is w doesnot accept when w is given as input. 

11. What properties of r.e sets are recursively enumerable? 

L ≠ Φ 

L contains at least 10 members. 

w is in L for some fixed w. L ∩ Lu ≠ Φ 

12. What properties of r.e sets are not r.e? 

L = Φ 

L = Σ *. 

L is recursive 

L is not recursive. L is singleton. 

L is a regular set. L - Lu ≠ Φ 

 

13. When a recursively enumerable language is said to be recursive ? Is it true that the 

language accepted by a non-deterministic Turing machine is different from recursively 

enumerable language? 
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A language L is recursively enumerable if there is a TM that accepts L and recursive if there 

is a TM that recognizes L. Thus r.e language is Turing acceptable and 

recursive language is Turing decidable languages. 

No , the language accepted by non-deterministic Turing machine is same as recursively 

enumerable language. 

14. What is canonical ordering? 

Let Σ* be an input set. The canonical order for Σ * as follows . List words in order of size, 

with words of the same size in numerical order. That is let Σ ={ 

x0,x1,…x t-1 } and xi is the digit i in base t. 

(e.g) If Σ ={ a,b } the canonical order is Є , a ,b , aa, ab ,…….. 

15. How can a TM acts as a generating device? 

In a multi-tape TM ,one tape acts as an output tape, on which a symbol, once written can 

never be changed and whose tape head never moves left. On that output 

tape , M writes strings over some alphabet Σ , separated by a marker symbol # , G(M) ( where 

G(M) is the set w in Σ * such that w is finally printed between a pair of #’s on the output 

device ). 

16. What are the different types of grammars/languages? 

• Unrestricted or Phase structure grammar.(Type 0 grammar).(for TMs) 

• Context sensitive grammar or context dependent grammar (Type1)(for 

Linear Bounded Automata ) 

• Context free grammar (Type 2) (for PDA) 

• Regular grammar (Type 3) ( for Finite Automata). This hierarchy is called as Chomsky 

Hierarchy. 

 

17. What is a PS or Unrestricted grammar? 
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A grammar without restrictions is a PS grammar. Defined as G=(V,T,P,S) With P as : 

Φ A ψ -> Φ α ψ where A is variable and Φ α ψ is replacement string. The languages 

generated by unrestricted grammars are precisely those accepted by Turing machines. 

18. State a single tape TM started on blank tape scans any cell four or more times is 

decidable? 

If the TM never scans any cell four or more times , then every crossing sequence is of length 

at most three. There is a finite number of distinct crossing 

sequence of length 3 or less. Thus either TM stays within a fixed bounded number of tape 

cells or some crossing sequence repeats. 

19.Does the problem of “ Given a TM M ,does M make more than 50 moves on input B 

“? 

Given a TM M means given enough information to trace the processing of a fixed string for a 

certain fixed number of moves. So the given problem is 

decidable. 

20. Show that AMBIGUITY problem is un-decidable. 

Consider the ambiguity problem for CFGs. Use the “yes-no” version of AMB. 

An algorithm for FIND is used to solve AMB. FIND requires producing a word with 

two or more parses if one exists and answers “no” otherwise. By the reduction of 

AMB to FIND we conclude there is no algorithm for FIND and hence no algorithm for AMB. 

21.State the halting problem of TMs. 

The halting problem for TMs is: 

Given any TM M and an input string w, does M halt on w? 

This problem is undecidable as there is no algorithm to solve this problem. 

 

22.Define PCP or Post Correspondence Problem. 
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An instance of PCP consists of two lists , A = w1,w2,….wk 

and B = x1,…..xk of strings over some alphabet Σ .This instance of PCP has a 

solution if there is any sequence of integers i1,i2,..im with m >=1 such that 

wi1, wi2,…wim = xi1,xi2 ,…xim 

The sequence i1 ,i2 ,…im is a solution to this instance of PCP. 

23.Define MPCP or Modified PCP. 

The MPCP is : Given lists A and B of K strings from Σ * ,say 

A = w1 ,w2, …wk and B= x1, x2,…..xk 

does there exists a sequence of integers i1,i2,…ir such that w1wi1wi2…..wir = 

x1xi1xi2…xir? 

24 . What is the difference between PCP and MPCP? 

The difference between MPCP and PCP is that in the MPCP ,a solution is required to start 

with the first string on each list. 

25. What are the concepts used in UTMs? 

Stored program computers. 

Interpretive Implementation of Programming languages. 

Computability. 

26.What are(a) recursively enumerable languages (b) recursive sets? 

The languages that is accepted by TM is said to be recursively enumerable (r. e ) 

languages. Enumerable means that the strings in the language can be enumerated by 

the TM. The class of r. e languages include CFL’s. 

The recursive sets include languages accepted by at least one TM that halts on all inputs. 

27.Define nondeterministic Polynomial  
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Class NP is the class of decision problems that can be solved by nondeterministic Polynomial 

algorithms. This class of problems is called nondeterministic Polynomial. 

 37. Define NP-Complete 

 An NP-Complete problem is a problem in NP that is as difficult as any other problem in this 

class because any other problem in NP can be reduced to it in Polynomial time.  

38.Define Polynomial reducible 

 A Decision problem D1 is said to be polynomial reducible to a decision problem D2 if there 

exists a function t that transforms instances of D2 such that o T maps all yes instances of D1 

to yes instances of D2 and all noninstances of D1 to no instance of D2 o T is computable by a 

Polynomial-time algorithm  

39.What is the difference between tractable and intractable? Problems that can be solved in 

polynomial time are called tractable and the problems that cannot be solved in Polynomial 

time are called intractable. 

 40.Define undecidable Problem Some decision problem that cannot be solved at all by any 

algorithm is called undecidable algorithm.  

41.Define Heuristic  

Generally speaking, a heuristic is a "rule of thumb," or a good guide to follow when making 

decisions. In computer science, a heuristic has a similar meaning, but refers specifically to 

algorithms. 

 42. What are the strengths of backtracking and branch-and-bound?  

The strengths are as follows It is typically applied to difficult combinatorial problems for 

which no efficient algorithm for finding exact solution possibly exist It holds hope for solving 

some instances of nontrivial sizes in an acceptable amount of time Even if it does not 

eliminate any elements of a problem‘s state space and ends up generating all its elements, it 

provides a specific technique for doing so, which can be of some value 

Part-B 

1.(i)Explain computable functions with suitable example.(6) 

 (ii)Explain in detail notes on Unsolvable Problems.(7)  

2. (i)Describe in detail notes on universal Turing machines with example.(7)  

(ii)Collect and write the short notes on NP-complete problems.(6) 

3. (i)Show that the diagonalization language (Ld) is not a recursively enumerable.(7) 

(ii)vIllustrate about unsolvability.(6) 
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33 
4.(i)Compare the difference between recursive and recursively enumerable languages.(7)         

   (ii)  Explainabout PCP.(6)  

5. (i) Explain about Universal Turing machine and show that the universal language (Lu) is 

recursively enumerable but not recursive. Generalize your answer(8)  

(ii) Design and explain how to measure and classify complexity.(5)  

6. (i)Explain about the recursively Enumerable Language with example.(6) 

 (ii)Point out that the following problem is undecidable. Given two CFGs G1 and G2 is 

L(G1)  L(G2) =∅.(7)  

7. (i)Show that the characteristic function of the set of all even number is recursive .(7) 

 (ii) Illustrate in detail notes on primitive recursive functions with examples.(6)  

8. (i)Point out the Measuring and Classifying Complexity.(7)  

(ii)Does PCP with two lists x=(b,b ab3 ,ba) and y=(b3 ,ba,a) have a solution. Analyze your 

answer.(6) 

9.. (i)Discuss in detail about Time and Space Computing of a Turing Machine(6) 

 (ii)Express two languages which are not recursively enumerable.(7)  

10.(i)Describe in detail Polynomial Time reduction and NP completeness.(7) 

 (ii)List out the short notes on NP-Hard Problems.(6) 
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