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M.Sc. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
THIRD SEMESTER
COMPUTER TECHNOLOGY
XCS 233 — DATA STRUCTURES
(Common to IT, Software Engineering)
(REGULATIONS 2007)
Maximum : 100 marks

Answer ALL questions;
PART A — (10 x 2 = 20 marks)

How will you calculate the address of any element in an array when base
address is given?

Define Information.
What are the types of widely used header list?
Differentiate dequeues and priority queues.

Let list be a linked list in memory. Write a procedure whlch funds the number
NUM of times a given ITEM occurs in list.

How 'many different directed and ordered tree are there with three nodes? 7

When will you call a for a biconnected graph?

Given ‘G’ is an undirected graph With M nodes V,,V,,....V, and n edges
e;,e,,.....e, . The incidence matrix of G is the m x n matrix M = M where,

1 if node V, belongs to edgese;
6 0 otherwise

Find the incidence matrix M of the graph shown below :
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What is an overflow record?

10. When does external fragmentation arise?

i
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PART B — (5 x 16 = 80 marks)

A company keeps a linear array YEAR (1920 : 1970) such that
YEAR [K] contains the number of employees born in Year K. Write
a module.

(1) To print each of the years in which no employee was born. (4)

(2) To find the number NL of employees who will be atleast L
years old at the end of the year. (Assume 1984 as current year). (4)

How are push and pop operations executed on a stack? Explain. (8)

Or

Write an algorithm to find the value of an arithmetic expression P

written in post fix notation using stack. (8)

Use a structure to describe student identification card with its
associated information. Write a procedure to find a particular
student using his id number. ; (8)

Write a procedure for inserting a node into a donbly linked list. (8)

A linked queue and an AVAIL list maintained as a linked stack as
shown below :

INFO LINK
23 % 56 » NULL
24 8 29
26 12 34
26 5  NULL
0 e 30
28 123 31
29 09 33
30 45 23
31 - 23 26
32 56 25
33 8 28
94 o 24
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Trace the contents of the memory after the execution of the

following operations on the linked queue. (8)

AVAIL ;32| Linked queue Q : FRONT : | 27|; REAR[23] ;

(1) VInsert 567
(2) Delete

(3) Delete

(4) Insert 67.

Or

A brokerage firm has four brokers and each broker has his own list

of four customers. How will you organise the data using list? Draw
the structure. (8)

POLY 1 and POLY 2 are‘polynomials (in one variable) which are

~stored as header circular lists using the same parallel arrays

COEF, EXP and LINK. Write a procedure.

ADD (COEF, EXP, LINK. POLY 1, POLY 2, AVAIL, SUMPOLY)
which finds the sum SUMPOLY of POLY 1 and POLY 2 (and which
is also stored in memory using COEF, EXP and LINK). (8)

Construct a binary tree for the following preorder and inorder

traversals. Explain with a neat diagram.
Preorder:ABDIEHJCFKLGM
Inorder:DIBHJEAFLKCGM. (8)
How will you comment a postfix expression into an expression tree.
Explain with the given example :

ABC-+DE - FG +/*, . (8)

Or
Write an algorithm to find the depth of a binary tree. (8)

Write an algorithm LOOKUP which examines a stack implemented

tree structured symbol table to determine if a variable is present in
the entire structure. (8)

o
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(i) Write an algorithm to find a minimum spanning tree T of a
- weighted graph G. Also find the minimum spanning tree T of the
given graph. (8)

(i1) A graph G is maintained in memory in the form
GRAPH (NODE, NEXT, ADJ, START, DEST, LINK).

Write a procedure which finds the indegree INDEG and the
outdegree OUTDEG of each node of G. : (8)

Or ‘
(1)  Write the depth first search aigorithm for directed graph traversal.
: : ; (8)
(ii) A picture of a triangle given. A translation (7,,T,) is applied to
shift the points (x, y) in the triangle to (x',y’) such that

x"=x+Tx

y=y+1y :

Provide a data structure corresponding to the triangle and write

procedure for translation. (8)
(i)  Write a procedure to mark all occupied blocks. (8)

(i) Explain the information structure hierarchy for file processing. (8)

Or
Write short notes on : :
(1) Compaction. : (5)
(i) Sequential file. : : (6)
(iii) External storage devices. (5)
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