PAPER-III
COMPUTER SCIENCE AND APPLICATIONS

Signature and Name of Invigilator

1. (Signature)
(Name)
2. (Signature)
(Name)

i3 7 i

Time : 2 '/, hours]

Roll No.

(In figures as per admission card)

Roll No.

(In words)

[Maximum Marks : 200

Number of Pages in this Booklet : 32

Number of Questions in this Booklet : 19

Instructions for the Candidates

1. Write your roll number in the space provided on the top
of this page.

2. Answer to short answer/essay type questions are to be
given in the space provided below each question or
after the questions in the Test Booklet itself.

No Additional Sheets are to be used.

3. At the commencement of examination, the question
booklet will be given to you. In the first 5 minutes, you
are requested to open the booklet and compulsorily
examine it as below :

(i) Tohave access to the Question Booklet, tear off the
paper seal on the edge of this cover page. Do not
accept a booklet without sticker-seal and do not
accept an open booklet.

(i) Tally the number of pages and number of questions
in the booklet with the information printed on the
cover page. Faulty booklets due to pages/questions
missing or duplicate or not in serial order or any
other discrepancy should be got replaced
immediately by a correct booklet from the
invigilator within the period of 5 minutes.
Afterwards, neither the Question Booklet will be
replaced nor any extra time will be given.

4. Read instructions given inside carefully.

5. One page is attached for Rough Work at the end of the
booklet before the Evaluation Sheet.

6. If you write your Name, Roll Number, Phone Number or
put any mark on any part of the Answer Sheet, except
for the space allotted for the relevant entries, which may
disclose your identity, or use abusive language or employ
any other unfair means, you will render yourself liable to
disqualification.

7. You have to return the test booklet to the invigilators at
the end of the examination compulsorily and must not
carry it with you outside the Examination Hall.

8. Use only Blue/Black Ball point pen.
9. Use of any calculator or log table etc., is prohibited.

1.
2.

qhenterat & ferg fade

T U & FW FEd WE W 0 I TR @ |

Y U T (6 WBR % YAl O IR, Uedsh Ue % A

T e % a% A ¥ g R wH W & et

0% TTT wis AAfafia ST &1 IuaT 7@ & |

TR RS B W, TY-gRAehT Ul § St S | vee

Ut e e TeR-gRee WieH Jer SHe fefeied

st % fow & s, et S e e wAr

€

() VAT WieH % 6T S8 X US WoRl
FHITST H AT B HE A | Gl g AT O T
T giEdR WieE T H |

(i) A B W U FIIER we-giaant & g qen
TEAT H HEAT B AD WE AH T AT A WE |
Fwgut gt T groyues 9 & AT garT o ™
2 ar wifeaer § 7 & sria fHe oft e &t Ffeuut
Rt WHR T HY qAT I T I ANCTHT ITH
T U GO W YI-URT o & | 39k g st
ute fre e @ | 38 a1g | At Ut ae-
TReHT AT ot ST S T €@ et sifaiea
e wmrm

X 57 ™ e W emgEs we

STR-GRAHT F 3 § FHedl HH (Rough Work) FH &

T qeaiea sie ¥ B Uh T feA gem § |

g T SRR W T IF % ST SO A,

A T, B T=L I HiE 9 UEr foe e et

TETH & Weh, 3ifehd Y & STHET 3 T T UANT I

€ a1 BT T AT T H UIN A €, O T F

o s =it 6 <1 T €

TR TR T g W SW-YRA R Teeg w

WAl TEvaes € 3R T8 Wi TEItd & A% ST 9y

T VI ¥ @Y A oo T |

FHaer H/HTer AT @SS U BT &1 TEHTA HYE |

THH1 9t TR BT /T (FAFSY) AT AT Zae AT BT

T atae ¥ o

J-87-11

P.T.O.



COMPUTER SCIENCE AND APPLICATIONS

PAPER - I1I

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.

Answer to all questions must be written in English only.
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SECTION -1

Note : This section consists of two essay type questions of twenty (20) marks each, to be

answered in about five hundred (500) words each. (2 x 20 = 40 marks)
1. (a)  Design an algorithm to reverse a singly linear linked list without using any
temporary memory location.
(b)  Construct a binary tree representing the infix expression(a + b) T k T
(g—m) | f=p-35x*tand make it a post order threaded binary tree. (10 + 10)
OR
(@)  Give an O(n?) time algorithm to find the longest monotonically increasing
subsequence of a sequence of n numbers.
(b)  Write Floyd-Warshall algorithm to solve the all-pairs shortest path
problems on a directed graph G. Compute its time complexity. (10 + 10)
J-87-11 3 P.T.O.
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2. (a) Given the set of functional dependencies
{A —-BCD,CD —>E,E— CD,D— AH, ABH — BD, DH — BC}
Find the non-redundant cover.
(b)  Given the relation R(ABCDE) with the FD’s
{A — BCDE, B - ACDE, C — ABDE}

Give the lossless decomposition of R. (10 + 10)
OR
Why is frequency modulation superior to amplitude modulation ? Give
comparative study between encoding and modulation. (20)
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SECTION - 11
Note : This section contains three (3) questions from each of the electives/specializations.
The candidate has to choose only one elective/specialization and answer all the
three questions contained therein. Each question carries fifteen (15) marks and is to

be answered in about three hundred (300) words. (3 x 15 = 45 marks)
Elective — 1
3. Let G be the grammar with productions
S - AACD
A — aAbl A
C—aCla
D — aDalbDb | A as)

Convert the grammar G into Chomsky Normal Form.

4. Design Turing Machine which accepts language s)
L={a"b"c"In>0}
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5. Give deterministic finite automata accepting the set of strings of length five or
more in which the fourth symbol from the right end is different from the left most
symbol defined over the alphabet {a, b}. 15)

Elective — I1

3. Describe the construction of a typical parity check matrix for Hamming code over
GF(2) give its code words and error correction capability. as5)

4. Explain different components of a typical image processing system with a diagram.(15)

5. Mention various techniques of video files and explain any one technique in detail. (15)

Elective — I11

3. The diagram represents a network and the numbers on the arcs are their capacities.
A flow is defined as follows :
(x,y): (s, a) (s, b) (s, ©) (a, b) (a, d) (b, ©)
f(x, y): 5 6 0 0 5 1
(xy : (b, d) (b, e) (c.e) (d, t) (e, )
fCx, y) - 2 3 1 7 4
a 10
5
N 9
s > t
6
/\2 11
8 4
< 6

(1) What is the value of f ?
(i1))  Find an f—augmented path and compute the value of augmented flow.
(ii1))  Find the cut, which can justify the statement “Max flow = Minimum Cut”.
B3x5=15)
4, Use revised simplex-method to solve the following linear programming problem :
Maximize Z = x, + 2x,
Subject to the constraint : x; +x, <3, x; + 2x, <5

3x,+x,<6 and x;, x, >0 15)

5. Derive the Kuhn Tucker conditions for the following quadratic programming
problem and find the value of x|, x, and x;.

Maximize Z = — x% - x% - x% + 4x,; + 6x, subject to the constraints :

X +xy<2,2x +3x,<12,x,x,>0 (15)
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Elective - IV

3. Explain the concept of feed forward Neural Network with an example. 1s)
4. How unsupervised learning is different from supervised learning ? Which is more
complex ? Justify with an example. 1s5)
5. Prove that fuzzy set A on, IR is convex if and only if
AAX, + (1 -M)X,) > min (AX)), A(X,) for all X, X, €IR and all A[0, 1]
where min denotes the minimum operator. a5
Elective - V
3. List out any 8 features of UNIX and explain any two of them. 15)
4, What is syntax of “create” system call in UNIX ? Write an algorithm for creating a
file. a15s)
5. How object library, dynamic linking library and import library works in
WINDOWS environment ? 15)
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SECTION - 111

Note : This section contains nine (9) questions of ten (10) marks, each to be answered in

about fifty (50) words. (9 x 10 = 90 marks)
6. Construct a logic circuit diagram for the exclusive — OR function using only NOR
gates. (10)
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7. Consider the following graph-based locking protocol, which allows only exclusive
lock modes, and which operates on data graphs that are in the form of a rooted

directed acyclic graph :
- A transition can lock any vertex first.

- To lock any other vertex, the transaction must be holding a lock on the
majority of the parents of the vertex.

Show that the protocol ensures serializability and dead lock freedom. (10)
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8. Explain terms Aspect Ratio, Refresh Rate and Resolution of a Graphics Display
System. (10)

9. Let w= {11, 13, 24, 7} and m = 31. Find all possible subsets of w that sum to m.
Draw the portion of the state space tree that is generated. (10)

J-87-11 23 P.T.O.



10. Explain under what circumstances asynchronous and synchronous transmission
technique are employed. Why asynchronous communications require additional
standard stop bits ? What is wrong with letting the first-bit in a transmission act as
a start bit and last one act as a stop bit ? (10)
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11. Write an algorithm to compute maximum and minimum of a given set of n
elements. 10)
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12. Discuss any two constraints imposed while designing an object model. (10)

13. Define the role of “prototyping” and “4GT” paradigm in software engineering.  (10)
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14. Discuss characteristics of deadlock in an operating system. (10)
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SECTION -1V

Note : This section contains five (5) questions of five (5§) marks each based on the following
passage. Each question should be answered in about thirty (30) words.
(5 X 5 =25 marks)

M/s Greenlay Bank has just ventured into a retail banking system with the following

function (sub processes) at the beginning :
- Saving Bank accounts

- Current Bank accounts

- Fixed deposits

- Loans

- Demat Account

With reference to above, answer the following questions :

15. Explain Requirement Definition & Analysis.

16.  Make Conceptual Design : (Entity-Relationship diagram)
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17. Explain Logical Database Design : (Table Definition)

18. Logical Database design : (Sample Table Contents)
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19. Explain Functional Dependency with diagram.
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Space For Rough Work
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