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PART _ A

and B '- A. Show that

5. Prove(P ,Q)<;(P,Ql.

6. Prove that R,r (P y Q) is a valid conclusion from the premises PVQ, Q --> R,

P 'MandlM

7 What is bipadite graph? Give example.

Answer all qur:strons. Each q!rcstron c;:rrres 3 ntarks

1. Givena={2,5,6} B={3 4,2},C ={1 3.4', 1t,,.)A B

A-B r B-AandA-C=A.

2 State Pigeonhole prin ciple.

3. Write shofl note on symmetric and skew synlrne tr c matnx.

5 3 0',r
4. Find the rank of the matrix 1 2 4 I .

i
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9

.l h i ,'1.'" 
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dii. i

,,4.

Define Monoid with an example.

What are the basic rules of probability?

(9x3=27Marks)
PART B

Answer any one question from each Module. Each question carries 8 marks.

11

Module - |

Show that every equivalcncc rr:lation on a set qer)(rratr-.s a unique partrtion of the
set. The blocks of this partition correspond to the R equivalence classes.

Let < l-, < > be a lattice in whrch ', and @ denote the operations of meet and join
respectively. Forany a,b,. l-,alb <>d't b =a<>a11,)b=b.

Module - ll

Solve the following linear equations using Cramer s rule

li2
xy"z4
x I y 2.6

Solve the following equatrons using Gauss-Jordan Elimination method

2x'3y z-5
3xt2y+z=10
x-5y+32=0

12

13.

14 Determine the PDNF of tho

con st.irctrng the truth tablc.

Show thal llp .qr q

Module - lll

expression X -t ((X .' Y ) ..

ril .(p , r)is a tautolortv

( Y X))without
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17. Prove that
particular,

18. State and prove

'19. Prove that if G
exists precisely

Module - lV

Euler's theorem.

a tree with a vertex of degree k > t has
every tree on at least two vertices has at

at least k pendanl vertices.
least two pendant vertices.

ln

Module - V

the Lagrange's theorem.

is a cyclic group of order n, then for every divisor d of n there
one subgroup of order d.

Module - Vl

20. ln my town, it's rainy onc tlrLrc of :t^c:ar5 -.- :' j:: s'?'.'."e'.::. --E

heavy traffic with probab i,tr 1 2 ar'd r .e-- i' :: : -i '3 ^r i'v--: ,. :. -.a...
traffic with probability 1 4. lf Lt s rarn) anc :f e'- - '' c. . _, :raff 'c e'. . e ate fcr
work wrth probabilty '1 '2 On the other hanc lrl probab lrty of b,erng ate rs

reduced to 1/B rf it is not rarny and there rs no hcavy traffic. ln other situations
(rainy and no trafflc, not rainy and traffic) the probability of being late is 0.25. You
pick a random day.

(a) What is the probability that it's not raining and there is heavy traffic and I am
not late?

(b) What is the probabiiily that lam late?

(c) Given that I arrivcd latr: at work. what is tirr: probability that it rained that
r)ay.?

21 . Draw the scatter diagram for the following data and state the type of correlation
betwecn X and Y.

x1020304050
Y 70 140 210 280 350

(6xg=48Marks)
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First Semester M.Sc. Degree Examination, April 2024

Computer Science

CS 513 _ DATA STRUCTURES AND ALGORITHMS

(2021 Admission Onwards)

Time 3 -: ,. .

SEC-I ION _ A

Answer all qucstrons Each qLicslion carries 3 nrarks

1 . Ci;r--rpar'.1 l-plo driC irst i;ii,.,, stt ue iui'c> rrr Pyir(,rl

2. Formulate a recursive function in python that finds factorial of a number

3. Define class and object. Write the Python syntax ls.reale ther.

4. Makr: a shoft note on L ayout mangcrs n Py1n..

5. How do you rcpresent il cLrcular ltnkcd ltst?

6. Give a brref note on Queur: operations

7. Demonstrate the three kinds of graph represertt.rliun

8. What is the-. importance of asymptotic notation ill (lata structures?

9. Comment on All pairs shortest path problem.



-q
SECTION. B

Answer any ONE questron frori- cach module. Each question c;arries 8 marks.

Module - |

10. Describe the usage of corrtrol structures with suitable examples.

OR

11. What is a module? Discuss how to create, import and locate modules.

Module - ll

12. Explain how exception h'rrrciling rs pcformed in Python.

OR

13 Develop a GUI application with Tkinter widgets in Python.

Module - lll

14. Write the algorithm for Selection sort. lllustrate the working of the algorithm on
the following input : 29, 31 ,25, 18,32, 17

OR

15. Denronstrate the insertion and deletion operations in the doubly linked list.

Module - lV

16 Write thc concept behrnrl llinary Scarch Trec (BST) Construct a BST for the
following values 35, 17, Z6 Bir. 10, 50,12,22. 47

OR

17. Explain how insertion operation is performed rn Red Black tree.

s-6365
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Module - V

18. Outline the metrics used lo analyze the perfornrarrcc of an algorithm.

OR

Write an algorithm for Merge sort. Trace the working of the algorithm on the
following input: 35, 28, 10,24,48, 87. 65. 41.

Module - Vl

lllustrate the different stages in Hamiltonian cyc cs',nrith examples.

19.

20.

21 . (al

(b)

OR

Explain the algorithnr for graph coiorrng

lllustratc 011 Knaspi.t" prob cnr .'.,ii' a.r ! ' ,

4

4

(6x8=48Marks)
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Answer all qL-,estrons. Eacit questton caTTies 3 marKS.

1. Categorize the comnronly' used network topologir:s ior constructing LANs.

2. What arc Inc cor]rponcr]ls ,f Drstribulc.j Con'c.... .: tnvtronmenl',

3 \1/r;' ; , 1 -- t;, : ". :- .:.. . .-

-+. What S thrash ng? [rst tl)L rr cllods -si: i- :. . - i - ::\S "; :r::.-" ': DSI'I

5. Con.parc Stat c and dynrnr c load ba.lrrcir-q :, . , .' s

6. Write the significance of distributed eiection algorithms

7. What is fault tolerance?

8. List out the desirable features of a distributed tile system.

9. Formulate the domain based protectton model tor access control.

(9x3=27Marks)
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PART - B

Answer any one question from each module. Each question oarries 8 marks.

Module - |

10 Describe thc models userl hr hurlding Distributed Operating System.

OR

11 Discuss the layers of protocol reference model in ATM.

Module - ll

12. Explain the failure handling mechanism in distributed communication.

OR

13 Describe the encodinq and rle codinq mechanism of message data.

Module - lll

'1.1 [,lake a note on the dr:srgn and implementation issues of Distributed Shared
Memory.

Modute - lV

16 Give an account on deadlock prevention tcchniqur:s

OR

17 lllustrate the implementatron of clock synchronizatron {or evcnt ordertng.

OR
\

15. Describe the phases of transaction in Distributed Operating System.

s-6364
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19.

20.

Module - V

18. Describe the key decisions to be made in file-caching scheme for distributed
systems.

OR

(a) Cate.c;orize the filc ntodels in Distributcd O;-,c.ri-,trng System.

(b) Give a brief account on file replication

Module - Vl

Explain the Distributed Oblcct orrented arci.:a,i;: ..,: .. r,r Neot cra..a,r-

OR

21 . Categorize the Key distribution approaches in cryptography

(6x8=48Marks)
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PART A

Answer all questrons. Each questron carries 3 marks

1. Recall thcr ',vorktng p:ir:ciple of Random scai, ..lis1-,lay.

2. Write down the steps rnvolved in window-to vtewport transformatton.

3. Write the r-natrix for 3D t['[t-*]atron. S--

4. What art-. lht: drf fer-cnt tirf t-.s L.,f f racta s'r

5. How keyboard ntcracl or i cdil bc donc n OpclCL r'

6. What are lhe geometric primitives in OpenGL?

7. Whar is Digital lmage and ils representation?

8, lllustrate the negative transformation in image processing.

9. What rs average filter? Give an example.

iff*
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PART - B

Answer any one question from each Module. Each question carries 8 marks.

11.

Module - |

State and explain the di{lerent types of monilors.

OR

Write down the Bresenham s Line drawing algorrthm. Explain the algorithm with
endpoints(20, 10) and (30, 1B).

Module - ll
12. Elaborate the depth - sorting method for detecting visible surfaces.

OR

Descrrbe the design of animation sequences with 3D transformations.

Module - lll
tr"p 1 - 1-g ":cler:.?^:al'a 

. : .r.,_'cCgr'r.t for call bar:k {unctrons in OpenGl..

13

nGL

\\
\

GL,

15

16.

17.

OR

lllustrate about input and tnteraction that can be done in Ope

Module - lV

Explain the implementation of basic transformations in Open

OR

Write an OpenGL program for spinning a square.

Module - V
18 Explarn the fundamental stclrs rn digital image processinq with a diagram.

OR

19. Elaborate on the various applications of Digital lmage Processing.

an detail.
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Module - Vl

20. Describe the process of histogram specification in image processing.

21 . How will you enhance
processing?

OR

an image using arithmetic operations in image

(6x8=48Marks)
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