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COMPUTER SCIENCE AND APPLICATIONS

PAPER —-11I

NOTE: This paper is of two hundred (200) marks containing four (4) sections.
Candidates are required to attempt the questions contained in these sections
according to the detailed instructions given therein.
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Note :

SECTION - 1

This section contains five (5) questions based on the following
paragraph. Each question should be answered in about thirty (30)
words and each carries five (5) marks.

(5x5=25 Marks)

Consider the following C code to compute the roots of a quadratic equation :
ax’>+bx+c=0

#include<stdio.h>

/* print the roots of the quadratic equations with comments */
main ()

{

int a, b, ¢, discr, rootl, root2 ;
scanf(”“%d %d %d”, &a, &b, &c);
discr =b*b-4*a*c;

rootl = (—b+sqrt(discr) ) / (2*a);
root2=(—b—sqrt(discr) ) / (2*a);
printf(“%d %d”, rootl,root2);

}

1.  For the quadratic equation 2x*>+3x+1=0

a.
b.

C.

What are the values of the roots printed by the above program ?
What happens when a=0 ?

What are the actual roots of the equation ?

J—8708
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2. Modify the program to work properly for real roots, when coefficients are still integers.

3.  Modify the program to compute (real as well as) complex roots when the coefficients
are real.
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4.  Modity the program as follows :

a.  Write a function to compute the roots of a quadratic equation in standard form
ie. x2+bx+c=0,

b.  Modify the given program to compute the roots of a quadratic equation in
non-standard form i.e. ax?>+bx+c=0 using the function of part (a).

5.  Modity the given program to run continuously two times. If the user provides the same

input consecutively, your program must report that together with the roots without
computing the roots again.
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SECTION - II

Note : This section contains fifteen (15) questions, each to be answered in
about thirty (30) words. Each question carries five (5) marks.

(5x15=75 Marks)

6. Given an array S of n integers, design an algorithm to find out whether there exists a
pair of integers in S whose sum is equal to a given integer x.
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7.  Construct a DFA (Deterministic Finite Automaton) accepting the following language :

L= {w € {a,b}*:each’a’in w is immediately followed by a ’b’}

8.  Write a recursive function in C or C++ to compute the number of nodes in a binary
tree.
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9.  Write a CFG (Context Free Grammar) for the following language :

{an b c™d™ :nBO,mBO,}

10. Assuming that logical 1 is available, show that INHIBIT gate is a universal building
block.
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11. Implement the switching function F=> (0, 1, 5, 6) using a 4 input multiplexer.

12. Explain the meaning of message switched and packet switched networks. Give their
key differences also.
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13. Describe Belady’s anomaly.

14. Why is it that hill climbing techniques have a limited use in AI ?
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15. Distinguish between a software process model and a software process.

16. State the functions of BIOS in a PC.
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17. State the major advantages and disadvantages of Network Data Model with a suitable
example.

18. Give an example program in C++ to show that it is possible for a derived class to inherit
two or more base classes.
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19. What is function overloading in C++? Give an example program using function
overloading.

20. Define postfix notation of a general expression E.
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SECTION - III

Note : This section contains five (5) Electives. The candidate has to choose

21.

22.

23.

24.

25.

one Elective and has to answer all the five questions from that Elective.
Each question carries twelve (12) marks and is to be answered in about
two hundred (200) words.
(12x5=60 Marks)

Elective - I

Is the following language regular ?
L={am b": mBO,nBO}

Justify your answer.

Give the language accepted by the following automaton :

Show that the class of regular languages is closed under :

a. union
b.  complementation
C. intersection

Design a push down automaton for the following language :

L={wow® :we {a,b}*, wR is the reverse of the string w}

Design a Turing machine S which transforms the string bw}) into the string wh

where w contains no blanks, Jp represents a blank and b shows the position of the head
of the tape. Give the diagrammatic representation of S.
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21.

22.

23.

24.

25.

21.

22.

23.

24.

25.

Elective - I1

Show that the communication entropy is maximum when the symbols emitted by a
source are equiprobable.

When is a code said to be instantaneously decodable ? Give an example of a code
which is not instantaneously decodable.

Explain the meaning of block codes, convolution codes and turbo codes.

With the help of a suitable example, explain how run length encoding enables us to
compress an image.

Compute the discrete Fourier Transform of the vector (0, 1, 2, 3).

Elective - III

Show that the set of all feasible solutions to a linear programming problem is a convex
set.

Show that the matrix of a transportation problem is uni-modular.

State and explain Max-flow Min-cut theorem.

State the relative merits of Dijkstra’s and Moore’s shortest path algorithms. Can these
algorithms be used when edges are permitted to have negative weights ?

Is a linear function both convex and concave ? Justify your answer.
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21.

22.

23.

24.

25.

21.

22.

23.

24.

25.

Elective - IV
Show that the function ® (v)=v / ( 1+ VZ)) is an odd sigmoid function.

A neuron j receives inputs from four other neurons whose activity levels are 10, —20, 4
and —2. The respective synaptic weights of neuron j are 0.8, 0.2, —1.0 and —0.9.
Calculate the output of the neuron j if the neuron is linear. The bias applied to the
neuron is zero.

Describe the following learning rules :
a.  Memory based learning

b. Boltzmann learning

Explain the significance of the following statement : “Multi-valued fuzziness
corresponds to degrees of indeterminacy or ambiguity, partial occurrence of events or
relations”.

State and explain fuzzy modus tollens inference rule.

Elective - V

If a UNIX file has protection mode 755 (octal), what can the owner, owner’s group and
everyone else do to the file ?

Describe the advantages of OPEN systems. Does a common UNIX standard for OPEN
systems exist ?

Describe the commands a system administrator has to use in UNIX.
What are the four different versions of Windows 2000 ?

Why is it that in Windows 2000, the current priority is always greater than or equal to
the base priority ?
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Note :

26. (a)

SECTION - IV

This section consists of one question carrying (40) marks to be
answered in about one thousand (1000) words on any of the following
topics.

(40x1=40 marks)
With reference to 8085, give examples of one byte, two bytes and three bytes
instructions.
State the advantage of 16 bit microprocessors over 8 bit microprocessors.
Write an 8085 assembly language program to evaluate the expression
(@*b)/(c*d) + (e*f)/(g*h)

Where a, b, ¢, d, e, f, g and h are one byte integers. Use subroutines for
multiplication and division. Your program must test for overflow conditions.

OR
When is a flow in a network said to be feasible ?

For the following network, find the maximum flow from source to sink using
MPM algorithm. The capacities of the links are as indicated :

8
B 12 C
5
A 14 7 13| 11 D
10 20
2 6
F E

With reference to average behaviour and worst case behaviour, what is the
complexity of Ford and Fulkerson’s algorithm ?

OR

Explain the meaning of ‘critical section” and ‘mutual exclusion’.

Distinguish between a “virus” and a ‘worm’.

State Dijkstra’s dining philospher’s problem and solve it by using semaphores.
OR

When is a system said to be under determined ?

Show that a half space is a convex set.

Solve the following problem by the original simplex method :

Minimize : x+y+z
Subject to :

J—8708

x —u—2w=>5

y+2u—-3v+w=3
z+2u—5v+6W=>5
XY zuovw=0
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