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l{ote: Answer any FIVE full questions,

I a" Explain elif, for, which, break and
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C.

2a"
tl.

C.

OR
6 a. V/ith a code snippet, explain saving variables using the shelve rnodule and PPrint Pformat( )

fullctions' (06 N'Iarks)

b. L,xplain the steps involved in file reading and writing process r,vith suitatrle exanrples.
(0$ NIarks)

c. Write a python program to count the number of occurrences of a given word in a flle.
((t6 hIrrrks)

I of 2

Moclule-2
h'hat is List'7 Explain appencl( ), insert( ) and remove( ) methods with examples. (0ti Marks)

Flo* is tu1,.le different fiom a list and which function is used to convert list to tupie"

Lrcare a iunclrori to print ou-i a oiarrk tic-tac-toe basect. 
(05 Nlarks)

1u i' Ltlarirsl

4 tr. L)iscuss get( ), item( ), keys( 1 o,rd .,.lr.ilal.,iorury methods in py'thon with exaniirLes.
(08 NIarks)

b. \\i ith exa"urple code explain.ioin( ) and split( ) string methods. (06 hfarks)
c. Devcrlop a program to accept a sentence fi'om the user and displa1, a longest u,ord of that

sentence along with its length. (06 h{arks)



Module-4
7 a. What is class, object, attributes? Explain copy.copy( )

b.

8a.
b

L.

9a.
finding an element and

b. What rnethods do 's web
pythonkeyboard keys

18Ar52

(06 Marks)

(09 NIarks)

fbr sirnulating mouse clicks and
(06 N{arks)

element object have

code snippet.

2 of}

OR
Explain operator overloading and polymorphisnl with examples. (08 Marks)

Illgstrate the concepts of inheritance and class diagrams with examples. (08 Nlarks)

Write a function catled print time that takes a tirne object and print it in the fbrm

hour:minute'second' (o4l{arks)

l0 ir.

h

C.

OR
Write a program to get a list of all liles rvith the pdl'extension in the current working
dlrt:ctgrv and sort thern. (06 Marks)

Dctionstri:te the -ison tnodule u'irh pyhon program. ({}6 h{arks)

What are the advantages of CSV liles? E,xplain the reader objects atrd r,vril.cs objects r,'rith

pythc-'n code. (08 Marl<s)

*{<r<rt>F
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a. What is Means-Ends Analysis? Explain with exarnple.
b. Discuss non-linear planning strategies and leaming plans.

Module-5
a. Disc'uss diffcrent approaches to knowledge represelttation.
b. Explain in detail knowledge representation using semantic network.

OR
System. Discuss introduction phases in detail.a

b diffcrcntiate architectr"rre of Expert System vs Traditional Systern"

Marks)

Marks)

3 discs
Marks)
Marks)

Marks)

Marks)

Marks)

Marks)

Marks)

Marks)

Marks)
Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

10 Define
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f a b \,) l- l'\a'al
ii) F'ind a
iii) Show

C

a

unit vector 'u' in the direction c

that 'd' is orlhogonalto 'c'.

Cornpute thc singular value decornposition of a matrix A : I
I

4tl14
81*2

(06 Marks)

(10 Marks)

USN 18Ar56

(05 NIarks)

(09 Marks)

(04 Marks)

2

0

8

Fifth Semester B.E. Degree Examination, Jan./Feb.2023
Mathematics for Machine Learning

'lime : .l hrs. Max. Marks: 100

Note: Ansver any FIVE ftrll questions, cltoosing Ol'lE full question from eoch moclule.

!lodule-l
I a. Find the general an<l parlicular solution of the systenr r-rf equations :

-2x1 +{a, 2xr--x++4x:: 3

4xr 8x2 +- 3a. '* 3xa + x:: 2

xi -?x:+Xl"x+-x-::0
X1 2x: 3xa t r1r, : u. (10 N'Iarks)

b. Define a basis. rank ancl inner product space rvith an eratnple. (06 Marks)

c. I)eternrine a basis for a vector subspace U c R', spanned by the vectors

.lxr, x2, x1, x1j e lR' , uhcre X1 [1. 2. 1, -1, -l]r, x, : t2. l, 1. .2, -2]'.
xr: [3, -.4.3,5, -3]', x+: [- l, 8. -5, 6, I]'. (04 Nllarks)

ol{
2 2. lf'u: [2, 5. l]r ancl v - [ 7. 4,6]r then :

i) u.r, ii) Lr + v iii) llull ir') il v v) llu -r vli. (10lv-larks)

b. For x, y e v rvhere v is a inner product space then define distance between x and y. Also
t'incl the clistance between (7, I ) and (.3,2). (05 Nlarks)

c. Deline angle bctrveen two vectors form Cauchy - Schwartz inequality. Hence compete angle

between ! " 1l' and I I 2l r. (05 Nlarks)

Module-2
6

i

0

I

4 . Find Aland trace (A).

C Find thc singular value decotnposition of A =

1

42
L

b. Finri thc Eigen l,alues, Irigen vectors, ancl Eigen spaces forthe matrix A = .(06 N{arks)l3
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Module-3
5 a. Obtain the Maclaurin's series of f(x) = 1+sin2 the graphs of

18AI56

f(x) : f(0),

(07 Marks)

(06 Marks)

(04 Marks)

2
x

f (x) l(0) + f '(0) and f(x) = f(0)
1t

x x+- f '(0) +
lt

b

C

6a.

b

,IA

table
(x + 2Y) : 9. Find the variance
A joint probability distribution

ofx and variance
is given by the

E-[(x)] : a E'[g(x)] + b E.lh(x)1.
c' For any two random variable, prove that

i) E(X + Y): E(X) + E(Y)
ii) E(x Y):E(X)-E(Y)
iii) v - v(x) + v(Y) + cov(x, Y) +cov(Y, x)

- v(x) + v(Y) - cov(x, Y) - cov (Y, x)

Y
x

a.til ...l

-J,..,.-,:ra:.

,)
4

0.1 0.2 0.21

0.3 0.1 0.1-),

8

iv) (10 Marks)

*' + "'" + cos(x2 + e*t ). Compute the gradient an<l

^l:' by wot'kinp backrvrtrd.
a;x

(08 Marks)

(07 Marks)

(07 Marks)

Find variance of x and y and write the marginal distributions p(x) and p(y).

c. State thc following :

i) Surn rule for discrete and continuous random variables

ii) Product rule which relates the joint distribution to the conditional distnbution.

iii) Baye's theorem

iv) Likcliho "d 
P(Y/)\ tx )

/ */\v) Posterior Pl */, l.,,/ y )'
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10 a.

b.
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