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': 'i: Max. Marks: 100

(10 Marks)
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Time: 3 hrs.

2a.
b.

Note: Answer any FIVE fult questioi,ij"''ihoosing ONE full questioi from ench module.

Module-1
a. Describe the following.pfoblems with respect to tasks, performance and experience

i) A checkers learning problem
ii) Ahandwriting,,$cognitionlearningproblern
iii) A robot $niviqC learning problem. ,,,,,,,,,,,,,,,,, (06 Marks)

b. List out any fotn ryplications of machine'lehrning. (04 Marks)

c. Find the maxifrally general hypothesis ind maximally specific hypothesis taking the enjoy
sport concept,rhnd training instances given in Table 1(c) and discuss the advantages of the
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Explain;thb,,steps in designing lea"rning system inrffini'ls. (10 Marks)

Descri,be'the find-s algorffiji,F'ind the most spgcific hypothesis by taking data set given in
Table 2(b) and discuss tffi,lEpues with the algorithm. (10 Marks)

algorithm.

Cl "tl''r

Examples Skv Air temp Humiditv Wind Water Fore0ast Eniov sport
I Sunnv '.'Warm Normal Stong Warm Same Yes

2 Sunnv, " Warm Higfu'r 'Strons Warm 'Same Yes

J Rainv Cold Hish Stronq Warm Change No
4 Sunny Warm Hieh Strons Cool Change Yes

TtbIe
Example Eyes Nose Head Fcolor Hair Smile

I Round Trianele Round Pumle Yes Yes

2 Square Square Souare Green Yes No
J Squarb. Triangle Round Yellow Yes Yes

4 Rouhd Triansle Round Green No No
5 ,,,S"(}u&fe Square Round Yellow Yes Yes
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Module-2
3 a. Explain the concept of entropy and information gain. (04 Marks)

b. Apply ID3 algorithm for constructing decision tiee,-6r the training example shown in
Table 3(b). Here the target attribute is classification. Draw the complete decision tree.

(12 Marks)

b

Dav AI A};n .r' A3 Classification.
I True" Hot' Hish No
2 Trur E{ot Hieh No
3 E Hot Hieh , YIHS"'

4 'kl$e Cool Normal ,€s

5
-iBalse

Cool Normal Yes

'':,,6 True Cool Hieh.." No
True Hot HiEh," No

8 True Hot Normal Yes
9 False Cool Normal Yes
t0 False CooI' '-lIigh No
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(04 Marks)
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c. Explain InguqtLve'bias in decision tree. '

_,, '',,, ':i ..lrlrye$r
,! 4sia!lr,tr. . -jF{_4 a. Discuss the following issues in tlht6il:
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D Alternativemeasuresfodselectingattri
,,"., {'tu

attnbulo#\ "*$*

i, Incorporating cont"i.5n*bus valued attribut&":, '

iii) Handling training examples with missing attribute values.
b. Discuss the two appro,aches to prevent over fitting the data.

c. Construct decision trees to represent the Boolean functions:

OR

i) A &&-- B
ii) A v [B&&C]
iii) A xoR B
iv) [A&&B] v [C&&D] "qr

i;. lli .,, llrfndr*lci:A. ". rt; ,,,ilr lyIUtIItIc-3
4.,,,=,$[hat is Artifi c ial ffiuffi I ${etwork? Explai+appropriate problem
..,r,r."=with its character..,isiiisr, 

,,ji
Jh.,ili^.

(06 Marks)
(06 Marks)

(08 Marks)

for neural network learning
(08 Marks)

neat diagram and represent
(12 Marks)

6 a. Write a note on: i) ferp-q-,pfion r.urnrn, .u?.* ii) Gradient descent and Delta rule. (08 Marks)
b. Describe the multilayeTl".,rleural network. Derive the back propagation rule considering the

b. Define perception Explain the concept of single perception with
the Boolean:fflrylction of AND, OffdSihg perceptron.

output layer and trainfhg rule for output unit weights.
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Module-4 
,,,i1r.,.,,:,r,-.'.r.i'

Define Bayesian theorem and explain Maximum A Posteriori (MAP)
Likelihood (ML) hypothesis.
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and Maximum
(10 Marks)

Estimate conditional probabilities of each attri:but'Os {colour, type, origin} for the stolen
classes: {yes, no} using the data given in the,,Table 7(b) using these probabilities estimate

the probability values for the new insthirce (color : red, type SUV,
origin: domestic). (10 Marks)

7a.

b.

8a.
b.

;::, I:4

Colour.,, , Tvrie Oriein Stolen

Yellow
Yellow
Yellow

Red
Red

'Yellow

Sports
Sports
Sports
Sports
Sports
SUV
SUV
SUV
SUV,

Soq,rts

Domestic
Domestic
Domestic
Domeslic
Impo#sd
kqp.prt'ed
Imported
Dbmestic

"Imported
Imported

Yeis,

,,'N[o"."
!:, r,:1... /
'::::::Y6s

,' No
Yes
No
Yes
No
No
Yes
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Exp lainthe Naive B aye s c lass iffdi,,:algorithm and belief networks with example.

Explain EM algorithm. .,u..,.,,;

9a. Define the follory'iAg terms:
i) Sample error.,:",,, ii) True enor .ii'ffixpected value.

b.

c.

(14 Marks)
(06 Marks)

(06 Marks)

(08 Marks)
(06 Marks)

learning problem with neat
(07 Marks)
(07 Marks)
(06 Marks)

l) Dample €ffol,::.:,, ll,) rrue eror -,a;llj.q.txpecteo varue- (uo vrarKs)

b. Explain the K:nearest neighbor'ffirithm for approximating a discrete valued function
f : Rn -+ V with pseudo code.

c. Explairtti*e based reasoning'with example.
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