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COMPUTER SCIENCE AND APPLICATIONS
- PAPER-III

@

Note : This paper has two Parts (A and B). All questions are compulsory in Parts
A and ‘B.

Part A

. | . ¥
Note : This part has ten short essay type questions to be answered in about 300
words each.

1. (@) Explain with the help of suitable diagrams, how shift registers can be

used for converting serial data to parallel data and vice versa. 6

() Design a combinational circuit that converts a decimal digit from 2421
code to 8421 code. 10
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2. (a) Explain what you understand by entities and relations in an

E-R diagram. 6
(b) Construct a suitable E-R diagram for a hospital with a set of patients
and a set of medical doctors. Associate with each patient a log of the B
various tests and examinations conducted. 10
k
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3. (@ Describe the construction and working of a mechanical mouse. 6
(b) Define the terms : Refresh buffer, Pixmap perspective projection. 3

(¢) - Derive the transformation matrix in 2 D for obtaining the reflection
of a point P(A, B) with repect to the line 9 y = v/3x +2 using homoge-
neous co-ordinates. 7
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4. (@@ What is meant by ‘readability’ of a programming language ? What are

the factors which improve readability ? 4

(b)) What do you mean by context free grammar ? Give an example. 5

(¢ What is meant by ‘left recursion’ ? Write the steps for eliminating left

recursion. . _ ‘ 5

(d) Discuss the applications of LEX giving suitable examples. 2
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5. (@) How can block coding aid in error detection ? Explain with a suitable

example. 4
(b) State and explain Nyquist theorem. 3

(¢ Draw the signal plot of amplitude versus time of the differential

Manchester Encoding for the bit string 01001110. ~ 4

- (d) Explain the working of ARP protocol to find the MAC addresses in
TCP/IP network layer operations. What is RARP ? 5
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6. (@@ Define O (Big O") © (big 8) and Q (big omega) notations. When do we
use © (big 0) notation ? 4

() Explain the circular implementation of a queue. How is it better as
compared to a linear array implementation ? Write a procedure/function

to enter an element in the queue described above. 6

(© Apply Quicksort algorithm to the following array of elements
16, 21, 6, 9, 96, 13, 81, 18, 10, 5.

Show intermediate results also. 6
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7. (@ How are SGML, HTML and XML related ? ' 2
(b) Specify the HTML tags for creating and populating a table. 3

() Specify the syntax for creating a new object of a given class, ‘Point’,

and store its reference in the variable X. 2
(d) Specify what is a class diagram in object-oriented design. 3

(e How is polymorphism different from method over-loading ? Describe
"how over-ridden methods constitute the framework for polymor-

phism. 3

(»  Write Java code for creating a top-level window with the window being

. closed when the ‘exit’ button is clicked. B
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8. (a)

(b)

In the context of Software Engineering what is understood by ‘cohe-

sion’ ? How is it different from coupling ? 8

Discuss situations where prototyping is the most appropriate software

- development model. 8
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9. (@

How does a thread differ from a process ? Discuss kernel level threads

and user level threads. 8
() Describe the steps taken by event handler when a time-slice
expires. 8
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10. (@ Breadth first search is proved to be an admissible search method, in
the sense that it is guranteed to find an optimal path to a goal if one
exists. Explain why depth first search is not admissible. 4

(b)) Esxplain why A* search is admissible only under certain conditions.
Explain the conditions for A* admissibility. ° 4

(0 Describe briefly the main blocks and working of an expert

system 8
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Part B

Note : This part has only one question of 40 marks to be answered in about 800

words.

11. (@) Explain the Turing machine model and justify how it can be used as
a universal computing machine. 20
() Prove that context free language and push down automata are equiva-
lent. 20

Or
(@) Explain the concept of Shannon’s entropy. Explain its use in the
communication of information. ‘ 10
(b) Explain the use of LZ codes for lossless data compression. 10
(© Explain the application of Fourier transforms in the spatial domain.
What does filtering in Fourier domain correspond to in the Spatial
domain ? 10
(d) Explain video compression using MPEG standard. "~ 10

Or
(@) What do you mean by Degenerate solution of a LPP ? Give its two
implications. 8
() Write the steps for solving assignment problem using Hungarian
method. 10
(0 Find the shortest paths from node 1 to other nodes using Dijkstra’s

algorithm, the entries along the edges indicate the distance in

kms. 10

30
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Consider the non-linear programming problem :

Max Z = f(X)

st.: gX <0

X = (%, Xp eeeeens , X)

g = (8, 8y oo , &))"

X > 0 condition is included in the constraints. Derive the Kuhn-Tucker

necessary condition for optimality. 12
Or

Draw the recurrent Hopfield network of four nodes. Explain how a

Hopfield net works as a ‘content addressable memory’. 14

Derive the Least Mean Square learning rule for the weight adjustment

of a single layer perceptron. T4

Explain how fuzzy set representation can be used to represent the
temperature ranges ‘very cold, cold, warm, hot, very hot’ ? Draw the

membership functions for each of the above linguistic variables. 12
Or

List features of UNIX operating system. Explain any two of

them. <

Define the following terms : Shell, I-node, File system, PCB, MDI!
Unicode. _ _ 12

Explain link( ) system call giving example. 4

Explain multithreading concept in windows based programming giving

example. 10

Discuss features of windows environment. 6

Com. Sc. & App—III 34



	Jy04P3-19ComSci&Appli01
	Jy04P3-19ComSci&Appli02
	Jy04P3-19ComSci&Appli03
	Jy04P3-19ComSci&Appli04
	Jy04P3-19ComSci&Appli05
	Jy04P3-19ComSci&Appli06
	Jy04P3-19ComSci&Appli07
	Jy04P3-19ComSci&Appli08
	Jy04P3-19ComSci&Appli09
	Jy04P3-19ComSci&Appli10
	Jy04P3-19ComSci&Appli11
	Jy04P3-19ComSci&Appli12
	Jy04P3-19ComSci&Appli13
	Jy04P3-19ComSci&Appli14
	Jy04P3-19ComSci&Appli15
	Jy04P3-19ComSci&Appli16
	Jy04P3-19ComSci&Appli17
	Jy04P3-19ComSci&Appli18
	Jy04P3-19ComSci&Appli19
	Jy04P3-19ComSci&Appli20
	Jy04P3-19ComSci&Appli21
	Jy04P3-19ComSci&Appli22
	Jy04P3-19ComSci&Appli23
	Jy04P3-19ComSci&Appli24
	Jy04P3-19ComSci&Appli25
	Jy04P3-19ComSci&Appli26
	Jy04P3-19ComSci&Appli27
	Jy04P3-19ComSci&Appli28
	Jy04P3-19ComSci&Appli29
	Jy04P3-19ComSci&Appli30
	Jy04P3-19ComSci&Appli31
	Jy04P3-19ComSci&Appli32
	Jy04P3-19ComSci&Appli33
	Jy04P3-19ComSci&Appli34

