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First Semester M.Tech. Degree Exanr,il&ibir, Jan./F eb. 2021
Mathematical Foundations of{timputer $cience

Time: 3 hrs. Max. Marks: 100

liote: Answer uny FIVE fnll questiorts, choosirtg ONE full question fram euch module.

!Iodule-l
1a.Defrnelinearlyindependentandline@entVectorS.

Show that the vectors vr = (1, 1,2, 1'), vt = (2. -1. -5. 2). vt = 11, -1, -4, 0) and
yt : (2- 1 . l. 6) are linearlv dependent in R4(R). (06 Marks)v.t: (2,1, 1,6).;;l;;;;'i; a.plra.nt i, niini \-) ') €) -t) \ 

(06Marks)

b. Detine the terms basis and dirnension. Find the basis lor the sr"rbspace W spanned by
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c. Define linear tr;;;L;*.iion. t-in.ur transformation detlned by T:R2 -+ R' by T(x) : Ax,

tr -3-l l-:lI I t2t I I

LetA=l 3 5 l.u=l l. b=l 2 II ,l L-r.l I IL-r /) L-s.lI ' ', I L "J

Find T(u), the image of u under the transformation T. Also find an x in R2 l'rhose image

under T is b. (07 Marks)

OR
2 a. Define vector space and subspace. (06 Marks)

b. Define the term coordinate system. Find the coordinate vectoi [x]s of x relative to the given
basis

irl t-:l lz1 I-s'lllrrrlll
b, =l-tl,u,=l +1.0,=l-rl *=l-el (07Marks)

L-:l Lql Lol Lol
c. The set B: tl :- t', t + t2, I + 2t + t21 is a basis for Pz. Find the coordinate vector of

P(t): l+4t+Tt2relativetoB.Alsotestthelinearindependenceofthesetofpolynomials.
(07 Marks)

Module-2
3 a. Verify that {u1, u2} is an orlhogonal set, and then find the orlhogonal projection of y onto

span {u1, r"r2}.

I r.] [- t.] [- t.]tttttr
u, :lll.r,=l tl.v=l +l (o6Marksr

Lol Loj L,l
t:l t-zl [,-l

b. Let ,, =l 5l,rr=l tluray=lzl tur, uzl is an orthogonal basis for
ll'll llL-rl Ltl L:l

lvr. v:, v:, v+l.I v t. Yl: Y.i, v+{.

tr-l tol lzl t-+-l
u,=l-rl. ",=1, i. Vr=l-r1,.=l-tl

Lol L-,1 L,j Lnl
Also find dimension of W. (07 N{arks)

W: span {ur, uz}. Write y as the sum of a vector in W and a vector ofthogonal to W.
(07 Marks)
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[: tl
c. ,, o = | u , l. ,,ro the QR lactorization of A. (07 Marks)

l^rllo z)

OR
4 a. Define orthogonal basis. Show that {u1, uz, u:} is an orthogonal basis for R.3. Then express x

as a linear cornbination of the vector ur, uz, u:.

b. Find an orlhogonal basis for the coludn space of the mattix

[: -5 llrt
I ' I '^ | uring Grarn-Scltmidr process. (07 Marks)

l-r s -21

l: -1 8_l

as a linear combination of the vector u1, u2. u3.

lrl [-tl [2] [8]
,, =l0i,u,=l ol,r,=l rl.*=l-+l iosMarks)

l,l i,l L-,1 L-,1

[: -1 8-]

tl ,'l til
c. FindaleastsquaresolutionofAx:blbrA=l-' 'I b=l 'I (07Marks)' lo 3l 

l-"-l,,i4,' ,,. lz sl Lz"]

, -^'
6 a. Find:

i) Maximum value of Q(x) subject to the constraint xrx: 1

ii) A unit vector u where this maximum is attained
ii| The maximum of Q(x) subject to the constraints x'x : 1 and x'u : 0. Given

Q(r,) = ,i + x] - 10x, x, (10 Marks)

b. Three measurements are rnadc on each of fbur individuals in a random sample from a

[,] [*] ['l I'l
population. rhe observarion vectors are - = 

Li] 

. X: : 

Llrl 
-, = 

L:-l 
._ = 

[i-]
Compute the sample mean and the covariance matrix. (10 N{arks)

. Module-4
a. Compute the coefficient of correlation between X and Y using the following data:

X: 13 5I810
Y: 8 12 15 17 18 20

: (06 Marks)

2oi3

(10 Marks)

a quadratic form with no cross product term. (10 Marks)

b. Find a singular value decomposition of 
" 

= 
[: 

': :';] -* eigen values of ArA are

360, 90 and 0.
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b. A study of prices of rice at Chennai and Mumbai gave the following data:
Chennai Mumbai

Mean 19.5 17.75

sD 1.75 2.5
Also the coefficient of cor-relation between the two is 0.8. Estimate the most likelyprice of
rice (i) at Chennai comesponding to the price of 18 at Mumbai (ii) at Mumbai
corresponding to the price of 17 at Chennai. (07 Marks)
Fit a curve of the for- y: arb to the following data and estimate y at x: 12.

x: 20 16 10 11 14

y: 22 41 I20 89 56
(07 Marks)

8a.
b.

OR
Find the angle between the two [qes of regression. (06 N{arks)

Fit an equation of the fonn y =,A&.+ &1x1 * a2x2 to the given data:
liut

as+
,31

rf regression.
xr * a:xz to the give

Xt I 2 1
J 4

XZ 10 I 2 1
J

v 12 18 24 30

measured liorn their nlea

(07 Marks)

c. Xr, Xz, X: Bre tfuee variates measured Aom their means with N : 10, IXi =90,
IXl = 160, IXI =40.IXrXz : 60, IXrX, =60, IX,X, -40 .Calculate the multiple

correlation coeflicient Rr :: (07 )larks)

9a.Iftherandonrvariab1eXtakeS,n.ffi3ancl4suchthat2P(X*1):3P(X:2):
P(X:3):5P(X:4). Find theprobability distributionand P(l <X < 3) andP(X > 3)

(06 Marks)

b. A continuous random variable X has a p.d.f (x): Kx2e-*, x > 0. Find K, mean andvariance.

c. Fit a binomial distribution for the following data and also test the goodness of fit. 
(07 Marks)

x: 0 1 2 3 4 5 6 Total
f: 5 18 28 12 7 6 4 80 / ^ r\To find the binomial distribution N(p * q)', which fits the given data, (1fi0, Q = 2) : 5.99 t.

07 Marks)

OR
10 a. The fbllowing data represents the biological values of protein fiom cow's milk and buffalo's

milk at a certain lt*fo-,r.*ilk 
l.g2 2.02 r.g8 1.61 r.g1 r.54

Buffalo's milk 2.00 1.83 1.86 2.03 2.19 1.88

Examine if the average values of protein in the two samples significantly differ
(to.os (v : l0) :2.23) (06 Marks)

b, The following data give the number of air craft accidents that occurred during the various

days ofa week:
Days: I tvton Tues Wed Thu Fri Sat

No. of accidents: I I 5 19 13 12 16 15

Testwhethertheaccidentsareuniformlydistributedovertheweek (Xi.rrtr-5)=11.07).
(07 Marks)

c. The probability density function of a variable X is
X: 0 1 2 3 4 5 6

P(X): k 3k 5k 7k 9k 1lk l3k
Find k and P(X < 4), P(X > 5), P(3 < X < 6) (07 Marks)

**r<*r<
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(10 Marks)

OR

b. List the steps taken b transfbm the fbrmula into a eqLlivalerlt Clon.iunctivc Nonnai
Irom-r (CNF). Convert the formula (-A+B) n (Cn-A) into its equivalent CNIi. (10 \Iarks)

5 a. Describe the searching the world s#marching the plan space as part o1'planning as

a Search strategy. (10 Nlarks)
b. Explain the Mcarr End Analysis (MEA) algoritirrn consiclering the Robot rrovirrg a large

tahlc with tno objects as an exantplc. (t0 Nlarks)

o 1' relation and equivalence relations.

OR
6 a. With suitable example and diagram, describe the

nctworks.

(10 Marks)

knowledge representation usiug seurantic
(10 NIarks)

krrorvlcdge l'cpl'c\cl) tatitlll
(10 N'Iarks)

b. With suitable example, structures and list of faccts, explain the
using frames.

Module-4
7 a. Describe Joint Probability and Conditional Probability with sr"ritable cquations ancl

cxamples. (l0 t\Iarks)
b. List the advantages and disadvantages of Bayesian Belief Networks. (10 \Iarks)

Time:3 hrs.

Note: Answer nny FIVE frtll questions, cltoosirtg OhrE full questionfi"om euch morlule.

Module-l
I a. De linc Ar-tit'icial Intellige nce , List and explain the fbur cate gories of Intclligcricc Systems.

b. Definc Production Systcrn, Describe the usagc of productiorr r-ules consiclcring,n. $:iiliitJ

First Semester M.Tech. Degree Examination, Jan./tseb. 2021
Artificial lntelligence and Machine Learning

Max. Marks: 100

problern as an cxample .

2 a. Describe approachl ancl approach2 for implemcnting the Tic-Tac-Toc game along lvith
advantages and disadvantages of each approach. (10 N,Iarks)

b. With an cxample and algorithm, describe the A* algorithm tbr irrplemcutnrg []cst Firsr
Search. (10 )tarks)

Module-2
3 a. Deflne Ten.ninal Node. Non-Terminal AND Node and Non-Terurinal OR Noclc. Describc

AO* algorithm with an example (10 N,Iarks)
b. Along with the steps in MIN MAX strategy and functions used. describe thc MN MAX

algorithm. (Iollarks)

OR
4 a, Define Well-Formed Fonnula (WFF). List and explain any four equivalencc laws rvith narne

GRC$

r ^f ')
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OR

g a. \vith a ncat diagram, explain the components o-1'l earning system' (10 N{arks)

b, Dcfine Clrr;;i;;. e*ptuin the classidcation of clustering algorithms' (10 N{arks)

Modulc-5

9 a. Describc thc Case Representation naffiing rvith the major chalienges in Case Based
(10 N{arks)

Reasoniug metirods'

b. List and cxplain thc tools fbr case Based Reasoning methods' (10 llarks)

OR

l0 a. Describe thc Neuron Model u,ith a neat diagram and activation functions along with the

de tinition o1'Artificial Neural Netr'r'orks (AltIN) 1 , 
^ 
arar\ 

(10 llarks)

b. List and explain the Design Issues of Artificial Neural Networks (ANN)' (10 Nlarks)

*r,<*{<*
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(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)
(10 Marks)

(10 Nlarks)

(10 N'Iarks)

First Semester M.Tech. Degree Examination, Jan./Feb .2A21
Advances in Datahase Ma,na[ibment System

Time: 3 hrs. Max. Marks: i00

Note: Answer any FIVE full questions, choosing ONE futt questionfrom each module.
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Module-1
I a. Describe the fbllorving schema-based constraints:

it [)olrrairr constrainls
ii) Kcy corrstraints
iii) [rntity integrrty constraints
iv) RelerentialIntegrityConstraints.

b. I3rielly explain the mapping of'EER schema to an ODB scherna.

2 a. Discuss the dillbrent types of update operations on a relation. Shorv an cxample ot'thc
violation of integrity constraints in each of the three types of update operations. (10 NIarks)

b. What is the difference between persistent and transient ob.fects? Flow is persistence hancllcci

in a typical OODBS'? Explain with example.

Nloclulc-2
3 a. What arc the main goals of the RAiD technology'? l{ow does it achier.e then-r'l (10 NIarks)

b. What is Buffering? Discuss the responsibilities o{'the bufTer rnanagers bLrfibr rcplaccmcnl
strategics. (10 Marks)

OR
4 a. Discuss data f,raglnentation and replication method o1'storing data in a distributcd databasc.

OR

systelxs are dill-ercnt
(10 Marks)

arre the main Cl{iil)
(10 N'Iarks)

OR
6 a. Explain the Map and lLedLrce functions of the MapRedr"rce pro-qr.rmming nroclcl. (to \tartis)

b. Explain YARN Arcliitecture with a neat diagram. (10 Nlarhs)

b. Briefly cxplain concurrency control ancl rccovery in distributed clatabascs.

Module-3
5 a. Discuss thc characteristics of many NOSQL and explain hou'' thcsc

fi'onr traditiorral SQL systems.
b. What are the data modeling concepts used in MongoDB? What

operations of MongoDB?

Module-4
Explain the generalized model for active databases zind oracle triggers.
Write shoft notes on:
i) Spatial Databases

ii) Deductivedatabase.

I of 2

7a.
b.
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8a.
b.

9a.

b

l0 a.

b.

2OSCS13

OR
Briefly explain all the ftrur information retrieval models. (t0 N,Iarks)

Write short notes on:
i) Inverted lndcxing
ii) 1'cxt prcprocessing. ( l0 t\tarks)

Module-5
f)etine sr:pport and confldence. Explain Apriori algorithm fbr linding I}equent Itemsets.

(10 N'Iarks)
What is classification'/ Write the algorithm for Decision Tree Induction and also explain
rvith an example. (10 N,Iarks)

OR
What is Data Warehouse? Explain the architecture of Data w,arehouse with a neat diagram.

(10 Nlarks)
What is multidimensional model? Explain the star schema and snowflake schema. (10 Nlarks)

+***{<
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(10I'Iarlis)
(10 \'larl<s)

(10 NIarl<.s)

(10 }Iarhs)

(10 Nlarks)
(10 \larks)

(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

First Semester M.Tech. Degree Examination, Jan./Feb .2021
lnternet of Things sn$, fpplications

Time: 3 hrs. .. -li Max. Marks: 100

Note: Answer any FIVE full questions, choosii'!;'Anrf fiuil question from each moclule.
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Module-1
a. Deflne Internet o1' 'l'hings. Justify internet of things is ".fust a cor.rccllt" ancl "Arr

in {iastructure". (10 }Iarl<s)
b. F xplain arrv lour applie atiorrs of arrtornotrvcs. 110 )tar.ks)

a. llxplain iOJ' frarncwork with respect ," fl] Level M2M System Architectr,rrc (lll-SA).

b Explain ttre role of IPV6 in Ior lll]ililil]
Module-2

3 a. Compare contactless smaft card and RFID tags.
b. Discuss structural aspects ollOT.

OR
4 a. Explain tl-re RPL ILOLi, ror"rting protocols.

b. With a neat sketch, explain 3GPP scrvice rnodcland architecture.

Module-3
5 a. List and explain IEEE 802.15.4 frarnes.

b. Dcscribe the architecture of Bluetooth system with HDP ancl applications.

OR
6 a. [:xplain the interaction between NFC interrogatorand NFC device cor-r-rrrtunicatcs. (10 ]tarks)

b. With neat diagram, explain the overall network architecture of'the Evolvccl Packet Systcnr

Module-4
7 a. With neat diagranr, explain homc urtolrrution IOT syston-mode sen,icc and state service.

(10 NIarks)
b. Show how the cotnrnunication occurs bctwccn various colnponents ol' thc 'rrreb sockct

imple nrentiition of'the weather morritoring system. (10 )Iartrs)

OR
8 a. With neat diagrarn, cxplain smart parking IOT system. (10 }Iarks)

b. trplain sma11 irrigatiort systetn with pyhon cocie lor contlollcr nati\e scl'\ icc. 110 i\t:rrks)

(trPS) network elcments.

Moclule-5
9 a. Explain the procedure to you setup Hadoclp cluster.

b. Write notc on : (i) Hadoop rnap reduce (ii) Fladoop yarn.

OR
l0 a. Explain Oozie workflou, lor computing rnachine status error cocles r,vitlr nrin courlt.

b. Explain Apache storm fbr real time data analysis.
{<*rq>F>k
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FigrQ3(a)

b. Describe how to find maximlrm bipafiite matching for a given graph, considering suitable
example. (05 l\{arks)

c. Write and explain Interative FFT. (05 Marks)

OR
4 a. V/rite Johnson's Aigorithm to solve. All - pairs shoftest path problem. (05 Marks)

b. Explain the point value representation of a polynomialwith examples. (05 Marks)

c. Give Ford - Fulkerson Algorithrn for solving the maximum flow problem. Apply the same

algorithm to find the florv for the graph. Shown in Fig. Q4(c). (10 Marks)

. '1111 .,: '

Fig. Qa(c)

'"lr

USN 2OSCS14

Max. Marks: 100

'each module.

First Semester M.Tech. Degree Examination, Jan./Feb . 2A21

Advanced Algorithms
Time: 3 hrs.

la.
b.

2a.
b.

c.

3a.

+/+
I of2

OR
Deilne Amortized Analysis. Explain the Accounting method of Amortized analysis.

(08l\{arks)
Explain the aggregate analysis techniques used in amortized analysis using multipop stack

(08 Marks)and binary connter problerns.

Using substitution method. solve the tbllowing recurrence relation T(n) - 2T(n/2) + 0(n).
(04 Marks)

Module-2 i,,

WritetheCompleteBellma.,-r.o@t,mwithinitializeandRelaxfunctiorrsfor
solving single source Shorlest path problem. Trace it lor the graph. Shown in Fig. 

?#i,l;.ur,



5a.

b.

6a.
,,,,rlirllrl,,,,,OR

2OSCSI4

Module-3
Write extended Euclid's algorithm for computing GCD of two numbers. Find gcd(99,78),
using extended E,cludian algorithm and shorv the computation steps at each level of
recursion. (06 Marks)

Discuss the Chainese remainder theorem. Find solution to the equation a:2 (mod 5) and

a = 3 (nrod l3). (10 Marks)

Define a group and list its properties. (04 Marks)

is the encryption of the
Write and explain an a
Write an algorithm

OR

= 65? (10 Marks)
(05 Marks)
(05 Marks)

b.

t.

i\{ odu le--l
7 a. Explain string matching with Finite Automaiion. Also write the same transition diagram and

the transition function of the string matching automation that accepts all the strings

containing the pattern P = ababaca. (10 Marks)

b. Write Compute - prefix function of Knuth - Morris - Pratt algorithrn. Apply it on the

patten-rabab ababc a. Indicatetherunning timeof KMP algorithm. (l0Marks)

UK
8 a. Write and explain the Rabin - Karp string matching algorithm. Working modulo q : 13,

demonstrate this algorithm for the test 2 3 5 9 A 2 3 1 4 I 5 2 6 7 3 9 9 2 1 andpattern
31415. (l0Nlarks)

b. Write Bayer- Moorc string matching algorithnr. Illustrate it on the input.

Text : BESS_KNEW_ABOUT_BAOBABS
Pattern : BAOBAB. (10 Marks)

)lodule-5
a. Describe how to randomize the deterministic algorithm considering the follou'ing probiems :

i) Linear Search Algorithm ii) Quick Sort Algorithm. (10 Marks)

b. Write and explain Manto Carlo Algorithm for testing polynomial equality, with the help o1b. Write and explain Manto Carlo Algorithm for testing polynomial equality, with the help of
suitable example. (lo Nlarks)

OR
a. Write and explain probabilistic and Randomizing deterministic algorithms with an example.

( l0 Marks)
b. Describe Las Vegas algorithm for the problem of searching a list with repeated elements.

(10 Marks)

10

2 of2
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First Semester M.Tech. Degree fa@itiorr, Jan./Feb .2021
Research Methodo#ffiy and lPR,&

Time: 3 hrs. ru-*Mr*.Marks: 100
;'

(2) QLrantitative versus quaiitative (10 Marks)

b. Explain with shorl note on the criteria of good research. (10 Marks)

OROR
2 a. Explain with a brief note on any four conditions to be met while defining o.r.ut.h,f;Xll?il;

b. Discuss the necessary obseruations lvhich help in developmeni of hypothesrs. (10 Marks)

Module-2Module-2
3 a. What is research problem? Define the main issues, which should receive the attention of the

researcher in formulating the research problem. I (10 Marks)

b. Describe fully the techniques of defining research problem with example. (10 Marks)

''oR
4 a. Summarize the Iiterarure review functions in research work and state the way in rvhich it can

USN

6a.
b.

2ORMI17

(12 Marks)

(10 Marks)
(10 Marks)

(06 Mark$

(10 Marks)
(04 Marks)

(10 Marks)
(10 Marks)

b.
b"flYi,,,,,i,

b. V/ith neat di

R
s of errors in measurement.

(i) Test of validity
(ii) Test of Reliability

c. Define data collection. Explain the interview method in detail.

7a,Whatishr,pothesis?Explain.t,u,,.,Hypothesisinbrief.
b. Explain hypothesis testing for difference between proportions.

OR

I a. Discuss in brief on:
(i) Objectives of research

Note: Anstper uny FIVE fttll questions, choosing ONE futl qilestio,, front ertch moclule.
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