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S.E. (Computer) (First Semester) EXAMINATION, 2012

DATA STRUCTURES AND ALGORITHM

(2008 PATTERN)

Time : Three Hours Maximum Marks : 100

N.B. :— (i) Answer three questions from Section I and three questions

from Section II.

(ii) Answers to the two Sections should be written in separate

answer-books.

(iii) Neat diagrams must be drawn wherever necessary.

(iv) Assume suitable data, if necessary.

SECTION I

1. (a) What do you mean call by value and call by reference ? Explain

with example. [6]

(b) Write a recursive function for the following. Explain it by taking

x = 6 :
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Or

2. (a) What is recursive function ? How is stack used in recursive

functions ? Explain with one example. [6]

(b) What are different modes available in C to handle binary/text

file ? Explain with example. [6]

(c) Write ‘C’ function to display, total number of line, spaces, numbers

and alphabets of given text file. [4]

3. (a) Explain the following with example :

Persistent and ephemeral data structures, static and dynamic

data structures. [4]

(b) What is abstract data type ? Write an ADT string. [5]

(c) What is the frequency count of the following : [7]

int fact (int n)

{

if (n == 1)

{

Return (1);

}

Else

Return (n * fact (n–1));

}

Find out time and space complexity.
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Or

4. (a) Define algorithm. Explain the characteristics of an algorithm

with an example. [5]

(b) Write ‘C’ function to display magic square matrix. What is

its time complexity ? [6]

(c) Explain Big ‘O’, Sigma (Ω) and Theta (θ) notation with

example. [5]

5. (a) Write an ADT for sparse matrix. Write pseudo code for adding

two sparse matrices. Find out time complexity of it. [12]

(b) Derive the address calculation formula for two-dimensional array

in column major representation and calculate the address of

an element X[2] [3] in an array of integers X[5] [4] using

the same. [6]

Or

6. (a) What is sparse matrix ? What are advantages of fast transpose

over simple transpose of sparse matrix ? [6]

(b) Write pseudo code for multiplying two polynomials. [12]
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SECTION II

7. (a) Write a Binary search and Linear search algorithm and analyze

the same to find out its worst case, average case and best

case complexity. [10]

(b) Write output of each pass of merge sort for the following

list : [6]

26, 5, 77, 1, 61, 11, 59, 15, 48, 19

Or

8. (a) Sort the following data in ascending order using Radix

sort : [6]

310, 32, 66, 29, 6, 12, 41, 40, 44, 20, 24

(b) Explain stability in sorting. Name at least two stable and unstable

sorting methods. [4]

(c) Write a pseudo ‘C’ code to implement quick-sort. [6]

9. (a) Explain circular DLL with example. [4]

(b) Write and explain node structure to represent GLL in C. Show

the graphical representation of the following using GLL :

(a, b, ( ), c, (d, e, (f)), g) [7]
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(c) Write a pseudo ‘C’ code to merge two sorted singly linked

list. What is the complexity ? [5]

Or

10. (a) Write a pseudo ‘C’ code to delete given node from singly listed

list. [4]

(b) Explain node structure to represent polynomial using GLL in

C. What are its advantages for polynomial representation over

simple linked list ? [6]

(c) Consider the following polynomials represented using linked

lists :

P1 = 5X12 + 2X6 + 3

P2 = 6X12 – 5X8 + 12X5

Show the addition process of the above polynomials

diagrammatically. [6]

11. (a) Convert the given infix expressions in postfix form. Show step

by step conversion and evaluate postfix expression with

a = 5, b = 2, c = 10.

c * (a – b * (c/a) + b) + c. [8]
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(b) Write an ADT for Circular Queue. Explain its primitive functions

with example. [6]

(c) List any four applications of Queue and explain any one. [4]

Or

12. (a) Write short notes on :

(1) Multiple stacks

(2) Priority queue. [8]

(b) Write a pseudo ‘C’ code to convert a given prefix expression

into postfix expression. [5]

(c) Write a pseudo ‘C’ code to evaluate postfix expression. Explain

with example. [5]


