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COMPUTER SCIENCE AND APPLICATIONS

PAPER —I11

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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SECTION - 1

Note : 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)

A big campus of a university has different departments located within it.
Each department offers one or more programmes; may be of different intake.
Further, classes may not begin on same time on every day for each programme.
Also each department may have less, more or exact number of class rooms; may
be of different sizes in terms of seating capacity. It is extremely difficult to allocate
class rooms to each department for teaching purposes manually, looking at their
requirements, so that resources can be utilized in efficient way. You are required
to carry out the following to automate the task of class rooms allocation, which
may not be limited to own department so that resources can be utilized in the

best manner.

1. Draw the E-R diagram including attributes.
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2. Draw the UML diagram.

3.  Draw the DFD up to 2nd level.
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4.  Prepare Database design including Data Dictionary.

5. Comment on security aspects and information reporting.
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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.  Write an 8085 assembly language program that finds the 2's complement of a given
8 bit integer.
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7.  Sixteen stations are contending for the use of shared channel using an adoptive tree
walk protocol. If all the stations whose addresses are prime numbers suddenly become
ready at once, how many bit slots are needed to resolve the contention ?

8.  With reference to the worst case behaviour, determine the complexity of binary search.
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9.  Determine the product (of decimal numbers) 1243*758 using Divide and Conquer
technique.

10. Discuss XML architecture.
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11. FIFO page replacement is used with 4 initially empty page frames and eight pages.
How many page faults will occur for the reference string 0172327103 ?

12. What do you mean by authoring tool ? Give its applications also. What are various
types of authoring tools ?
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13. Define phrase structure grammar of type 0, 1, 2 and 3 with an example of each.

14. (a) What are three major multiplexing techniques ?

(b) A system is designed to handle 25 users via TDM. Each user signal takes a 1-ms
time slot. The user identifier takes 2ms

(i)  Sketch the output of the multiplexer system for first 10 users.

(i) What percentage of time is devoted to user identifiers ? Does it vary with
number of users ?

J—8709 10



15. What are advantages of combining segmentation and paging together ?

16. Differentiate between software engineering and software reverse engineering with an
example.
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17. Explain Rapid Application Development (RAD) model with its merits.

18. What is Index Fast Full Scan in ORACLE ? Why does it not guarantee that the output
will be in the sorted order of the index ?
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19. Explain how the concept of object identity in the object-oriented model differ from the
concept of the tuple equality in the relational model.

20. Show thatif A B
then ~BO ~A.
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SECTION - III

Note : This section contains five (5) questions from each of the electives/

21.

22.

23.

24.

25.

21.

22.

23.

24.

25.

specialisations. The candidate has to choose only one elective/
specialisation and answer all the five questions from it. Each question
carries twelve (12) marks and is to be answered in about two hundred
(200) words.
(12x5=60 marks)
Elective - I

Show that the grammar G given by

G=({s}, {a, b}, p,s)
where p={(s - a s b), (s - a)} is LR(1). Symbols have usual meaning.

Show that the function

REV (x)=Reverse of binary representation of an integer x (ignoring non-significant
zeros) is primitive recursive.

Show that

L={0"0"|n=0,1,2, ... }
is not a finite state language.

Distinguish between Moore and Mealy finite state machines.

State in algorithm for converting a tranitian graph into a regular expression and illustrate
it by an axample.

OR
Elective - II

What is the property which makes a tree a Huffman tree ? Write the steps of operations
to update a tree to convert it into Huffman tree.

Describe briefly the encoding and decoding of LZ codes.

What are the main goals of JPEG compression of images ? Write main steps of JPEG
compression of images.

Describe briefly the Discrete Fourier Transform for image representation and give its
characteristics.

Let X be a random variable taking values x; with probability p;,i=1, 2, ..., n respectively;
Y be random variable taking values y; with probability g, i=1, 2, ...., m. Prove that
H (x, y) = H (x) + H (y) with equality if an only if x and y are independent. Make your
own assumptions if required. H is uncertainty function.

OR
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Elective - III

Given
Xy +xy+x5=5

Minimise c=x,—2x; for non - negative X; .
i=1,..5

Show that every tree is a bipartite graph. Construct an example of a bipartite graph
which is not a tree.

Using Branch and Bound algorithm, solve the following assignment problem with the
cost matrix.

1 2 3 4

a 94 1 54 68
b 74 10 88 82
c 62 88 8 76

d 11 74 81 21

What is a convex set ? State any algorithm for solving a convex programming problem
and comment on the rate of convergence of iterative methods.

State and prove Max-flow Min-cut theorem.
OR
Elective - IV

Explain the following statement.
‘Neural networks sum throughputs, whereas Fuzzy systems sum outputs.

Show that the function

_ 1
f(x)_l —cx

+e
is sigmoidal, ¢ > 0.

Distinguish between supervised learning and unsupervised learning.
Show that the switching function x; +x,x5 is linearly separable.

State and explain ‘Perceptron Learning Theorem’'.

OR
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Elective - V

(a) Describe the data structures associated with file system of UNIX and give
relationship among these, if any.

(b)  Describe the process subsystem of the structure of UNIX operating system.

(a) Explain the file system of UNIX operating system.

(b) In UNIX how files are internally organized ? What is special file ? How
does ‘read” or ‘write” operation on special files work ?

Write the shell script to do the following.
INPUT :

(i)  There are twelve master files having the name of the three letters (in capital) of
the months of year (e.g. JAN, FEB, ..., DEC). These master files contain two
fields (separated by one or more blank) : item name and Accepted price (in two
decimal places)

(if) There is a TRANS file which contains three fields (each may be separated by one
or more blanks) : month (the first three letters of month), item name and an quantity
(integer number).

There can be any number of records for each item.
OUTPUT :

Process the TRANS file and print the report giving the amount spent on each item in
whole year in the following format.

Item Amount
(Max. 15 characters) (XXXXX.XX)

Amount is to be obtained by multiplying the quantity by particular month’s Accepted
price.

What do you mean by MDI ? What is its use ? How the MDI is supported by the
windows ? What is ActiveXcontrol ? What are its uses and importance ?

Worite short notes on :
(i) Tuner control

(if)  Priority class and Thread priority class
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Note :

26. (a)
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SECTION - IV

This section consists of one essay type question of forty (40) marks to
be answered in about one thousand (1000) words on any one of the
following topics.
(40x1=40 marks)

Design a Turing machine for computing the LCM of two given integral
numbers.

Design a finite state machine to check the divisibility by 7 and 11 of an
input binary sequence with the least significant digit occurring first.

OR

Show that a longitudinal redundancy check of N bits can easily detect a
burst error of N bits.

Show that the CRC-12 polynomial x'?+x™ +x3+x2+x+1 will detect
99.97 percent of the time burst errors with a length of 12 or more

OR

Maximise — 2y, + 2y, + 5yg
Subject to —2y,+y,+ygt+y;=—1
Yo~ 27 tygtyr=1
Y7+ y,=0
YeTy3=0
Yg+y5=0
For non negative vy, y,, ¥, Y4 and ys.

OR

Describe the backpropagation algorithm. Assume a feed forward neural
network topology with a single hidden layer

OR

How does UNIX provide file protection ?

What is the fiber abstraction provided by windows XP ? How does it differ from
threads abstraction ?
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