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III/IV B.Tech. DEGREE EXAMINATIONS, NOV/DEC-2018
First  Semester

COMPUTER SCIENCE ENGINEERING
ADVANCED DATA STRUCTURES AND ALGORITHMS

Time: Three Hours Maximum marks:60

Answer Question No.1 Compulsory 6X2=12 M

Answer ONE Question from each Unit 4X12=48 M

1. a) Why do we need hashing?

b) Mention applications of shortest path algorithms

c) Running time of BFS if we represent its input graph by an adjacency matrix

d) Mention the four edge types in terms of the depth-first forest produced by a depth-

first search on G.

e) Kleene star of a language

f) Give an example for greedy algorithm that typically apply to optimization

problems.

UNIT-I

2. Explain the randomized version of quick sort and give its analysis.

(OR)

3. a) Give a brief on max-priority queues and min-priority queues and give an

algorithm to implement a min-priority queue.

b) Explain Linear Probing.

UNIT-II

4. Derive the amortized complexity of a find, insert or delete operation performed on a splay

tree with n elements and give the algorithm for delete operation.

(OR)

5. Explain the Structure of Fibonacci heaps and give a brief on Mergeable-heap operations.

P.T.O
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UNIT-III
6. a) Explain Kruskal’s algorithm to compute connected components which uses a

disjoint-set data structure to maintain several disjoint sets of elements.

b) Give Linked-list representation of disjoint sets and give the result of UNION

(g;e), which appends the linked list containing e to the linked list containing g

with a suitable diagram.

(OR)

7. Give a brief on algorithm analysis and design techniques.

UNIT-IV

8. Explain Bellman-Ford algorithm, which solves the single-source shortest-paths problem

in the general case in which edges can have negative weight. Give its execution on the

following graph:

(OR)

9. a) Explain Elements of the geedy strategy. Give sequence of steps that are followed

in greedy algorithms and compare Greedy versus dynamic programming

approaches.

b) Give a brief on Maximum bipartite matching problems.
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III/IV B.Tech. DEGREE EXAMINATIONS, JUNE/JULY-2018
First Semester

COMPUTER SCIENCE & ENGINEERING
ADVANCED DATA STRUCTURES AND ALGORITHMS

Time: Three Hours Maximum marks:60

Answer Question No.1 Compulsory 6X2=12 M

Answer ONE Question from each Unit 4X12=48 M

1. a) What is Open Addressing hashing?

b) Applications of dictionary

c) Define Splay tree

d) Define maximum-flow problem

e) Residual Networks

f) Hamiltonian cycle

UNIT-I
2. a) Consider the recurrence relation

T(n) = T(1) if n=1

aT(n/b)= f(n) if n >1 where a and b are constants. Assume n=bk

Solve the recurrence relation for the following choices of a,b and f(n):

i) a=5, b=2 and f(n)=cn

ii) a=5, b=4, and f(n)=cn2.

b) What are the problems associated with Quadratic Probing? Explain with an

example.

(OR)
3. a) What is hashing? Why do we need hashing? Explain the importance of hashing

with an example.

b) Explain Linear Probing. What are the disadvantages of Linear Probing?

UNIT-II
4. a) Define Dictionary and Dictionary with duplicates? List the operations performed

on a dictionary? List any two applications of disctionaries and/or dictionaries with

duplicates? P.T.O
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b) Use linear probing, a hash table with b=13 buckets, and the hash function f(k)=k

mod b. Start with an empty hash table and insert pairs whose keys in order are 7,

42, 25, 70, 14, 38, 8, 21, 34, 11. Draw the hash table following each insert?

(OR)

5. a) If objects are selected in order of decreasing Vi/Wi then prove that the algorithm

Knapsack finds an optimal solution.

b) Show how Prim’s algorithm can be implemented using heap. What would be the

time complexity of the algorithm?

UNIT-III

6. a) Give the Linked-list representation of disjoint sets and explain simple implemen-

tation of union operation.

b) What is Spanning tree? Explain the Prim’s algorithm with an example.

(OR)

7. Write a brief on minimum spanning tree for a connected graph with an example. Prove

that Kruskal’s algorithm generates a minimum cost spanning tree for every connected

undirected graph.

UNIT-IV

8. a) Explain the maximum-bipartite-matching problem. Elaborate on how Ford-

Fulkerson method to solve the maximum-bipartite-matching problem on a graph

G=(V,E) in O(VE) time.

b) Give a brief on NP-completeness and the classes P and NP.

(OR)

9. a) Explain Bellman Ford Algorithm.

b) Give a brief on finding a maximum bipartite matching and explain Integrality

theorem.
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