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S.E. (Computers) EXAMINATION, 2006
DATA STRUCTURES AND ALGORITHMS
(2003 COURSE)
Time : Three Hoursu | ‘ Maximum Marks : 100

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

from Section II.

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

answer books.
l (iit) Neat diagram; must be drawn wherever necessary.
(fv) Figures to the right indipate full.marks.
(v) Assume suitable data, if necessary.
SECTION 1
1. (@) Explain the following terms in short :

@) vLinear and non-linear data structures
(ii) Primitive and non-primitive data structures
(fit) Static and dynamic data structures. [6]

() What are the different program development phases ? Explain

any one of them in detail. [6]

(¢) What is enumerated data type ? Explain with an example. [4]
P.T.O.
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Or

Write an algorithm to search a number in an unsorted array
of size ‘n’. Explain all the characteristics of algorithm with reference

to the algorithm written by you. ‘ [6]

Draw a flowchart to check whether a given number is a prime

number. What is the time complexity of your algerithm ?(6]

Explain in brief Abstract Data Type (ADT). . [4]

Consider integer array, int arr[3] [4] declared in ‘C’ program.
If the base address is 1050, find the address of the element
arr[2] [3] with row major and column major representation of

array. (6]

Give structure declaration to represent a symbolic polynomial
using array. Write an algorithm to add two such polynomials

and create new polynomial for the result. [6]

What is a sparse matrix ? Give a structure declaration to represent
a sparse matrix. What are the advantages of using the sparse
matrix representation over the conventional representation of
any matrix as 2-dimensional array of size m x n (i.e. ‘m’ rows,

‘"’ columns) ? - (6}
Or

Write a function in ‘C’ to get a franspose of a matrix of size
m x n, using simple transpose method. Derive time and space

complexity of your algorithm. : [8]





[image: image3.png](®)

(¢)

5. (a)

®)

(c)

6. (a)

()

[3062]-184

Write ‘C’ pseudo code for multiplication of two single variable

polynomials. : [6]

What are the advantages and disadvantages of using arrays as

data structure ? . [4]

Write a pseudo ‘C’ code or an algorithm for the conversion of
fully parenthesized infix expression to its ‘equivalent postfix
expression, using stack. Show the contents of stack, input character
and output string to convert the following expression to

postfix : ‘ _ (8]
(la Ab)®e) +(d*(el))).

Without using a stack convert the following fully parenthesized

infix expression to its equivalent prefix expression : (4]
((lanb)*c)+ (d*(e/))).
Give any four applications of stack. [4]
Or

Write an algorithm to convert an infix expression to fully
parenthesized expression using stack. Show all steps of conver-

sion for the following expression : [8]
anblc*dre-~f

Implement multi-stack using single one-dimensional array for the

(8]

‘

following operations :

(f‘) To add an element in stack

3 P.T.O.
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(ii) To delete an element from stack

(iii) To check for stack full condition

(iv) To check for stack empty condition.
. SECTION 1II

Write pseudo ‘C’ code to implement linear queue using an array

to perform the following operations :

(i) Addition of an element to queue

. (ii) Deletion of an element from queue

®)
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(Zi1) Display front element
(iv) Display rear element 6]

A linear queue uSing array has a size of 3. Perform the following
operations on this queue and show the sequence of steps with
necessary diagrams indicating values of front, rear and contents

of queue :

(i) insert 10

(1) insert 20

(ii7) insert 30
(i;))‘delete an element
(v) insert 40

(vi) delete an element
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(vii) delete an element

(viii) delete an element

(tx) insert 50, [6]

what are the disadvantages of a linear queué ? Discuss how

they can be overcome. 14]
Or

Write pseudo ‘C’ code to implement dequeue using array. [6]

What is multi-queue ? Explain one application where multi-queue
can be used. [6]

Suggest the appropriate data structure for the following appli-
cations/situations : .

(i) On-line air-line reservation system
(it) Scheduling of jobs based on their target dates

(iii) A programmer wants to use stack and queue exclusively
in his program.

(iv) To check for well-formed parenthesis. [4]
Write ‘C’ function to sort an array of size ‘n’ containing
integers using shell sort. What is the time complexity of shell
sort ? [8]

Explain in brief the different searching techniques. What is the
time complexity of each of them ? (8]

Or

Write an algorithm to sort an array of size ‘n’ containing integers
using Radix sort. Discuss about the time complexity of your
algorithm. (8]

5 : P.T.O.





[image: image6.png]€2))

(c)

11. (a)
®)
(e)

12. (o)
)
(c)

[3062]-184

“Iterative version of binary search is faster than recursive version.”

Justify. ' [4]
Explain ‘External sort’ by means of a suitable example.. [4]

What is ‘“frequency count’ ? Why is frequency count important

in the analysis of algorithm ? . S (1]
What are the characteristics of Greedy Algorithmic Strategy ? [6]

“For some pfoblems Greedy method may not give an optimal

solution.” Justify by means of suitable example. - [6]
Or

Explain Big ‘O’, Q and 6 notations used in performance measure
of an algorithm. Write down performance measures for merge

sort using these notations. {61

T

What are the characteristics of dynamic programming strategy ?

Explain by means of suitable example. [6]

Explain ‘Divide and Conquer’ strategy by means of suitable

example. . T - s : : [6]
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