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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 18AI56
Fifth Semester B.E. Degree Exaip_i_lll.-ﬁﬁ%n, June/July 2023
Mathematics for Machine Learning
Time: 3 hrs. ““Max. Marks: 100
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Note: Answer any FIVE full questwns; choo:smg ONE full question fmm each module.

Define the linear dependent and-lmear 1ndependent of the vector space V(F). Also show that
the set of vectors (1 0 1), (1 1-0) (-1, 0, -1) is linearly dependent in V;(IR). (06 Marks)
Solve the system of equations and also show that the solution is unique.

X+ X2+ X3=3 i o .

X|—Xa+2x3=2

2x;+3x3=1. (06 Marks)
For the matrix A = [3 ; 0} Determine the linear transformation

T V3([R) 5 Vz(IR) relative to the ba51s B, and B; of Vg(IR) are V,(IR).

i) Bl—{(lll)(123)(100)} :

i) By={(1,1)(1,-1)} ™ ” (08 Marks)

OR
Define: :
1) An inner product® space
i)  Projection of two vectorsuand v ~
iii)  Orthogonal vectors e
iv) An mtheggnal set. o~ (08 Marks)
Solve by using the Gaussian ehmmatlon method F
2x + X +4x3 =12
4%, + Hxy—x3 =133
8x) = 3%+ 2x3 = 20 (06 Marks)
Obtain' the matrix oif inear transformation T : V,(IR) — Vi(IR), defined by
I(x,y)= (x +y, X, 3x — y) ‘with respect to the basis B; and B, where By = {(1, 1), (3, 1)} and
(1,0, 0)}. s (06 Marks)

,?ﬁ Module-

iven vector forfﬁ” an orthogonal basis for R’ also express 0 as a linear

Show that 1l he

combmatlon of the ba51s vectOr write the coordinate vector [W]g of W with respect to the

s -1 3 3 !
basis B={V,, V,, ¥, } Of R where V, = 0| V,=|6| V,=|-3| w=
= -1 3 3 I

(08 Marks)
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Reduce the matrix to diagonal form

11 -4 -7
A=l7 -2 -5 (06 Marks)
10 -4 -6

set. B : (06 Marks)
E & OR y
. . Ir . -.\;—"’;&;ﬁ};"?f d 1 ]- 0
Find the singular value decompesl'tlon [SVD] of the matnx X = g1 4l (10 Marks)
Show that the Eigen Q’%iues of the following matnx are all equal, and also find the
corresponding eigen veetor. ! ¢ @?

3 -7 —g| ™
2 4 oI
1 2,2

A

(10 Marks)

A particle moves along the cUrve T=
magnitude of tangential co onent of its acceleratio A, (06 Marks)
fU=x+y+z V=x +yf+ z, W=xy+ yz+zgg’thenprovet_::fl'nf“"' u, grad v, grad w
are coplanar ; 4 (06 Marks)

graph and the intermediate vanables a, b c, d where a —«"';;\.
e = cosc, f=ds¢. b "

(08 Marks)

If the dire%ﬁqiﬁ derivative of ¢-— axy? + byz + ¢z’ at (-1, 1, 2) has a maximum magnitude
of 32 units in the direction.of parallel to y-axis find a, b, c. (08 Marks)
Define gradient of a veCf@Ywalued function consider the function h : R — R h(t) = (fog)t

gradient of h with respect to t. (12 Marks)
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State and prove Baye’s theorem on conditional probablllty ' (08 Marks)
Let A and B be two events, which are not mutually exclusive and are connected with
random experiment. Given that P(A) = 3/4» P(B) = 1/5 P(A n B) = 1/20 then
find: i) PAUB) ii) P(ANB) iii) P(AmB) iv) P(A/B) and P(B/A). (06 Marks)
A random variable x has the following pro__babi_!if} distribution:

x [0][1[2]394]5]6] 7
P(x) | 0| K| 2K2K | 3K | K* | 2K* [ TK*+ K
Find : i) Value of K i) P(x < 6) 'l iii) P(x 2 6). (06 Marks)
7 or '
Test whether the followmg n;étmn is a density functlon f(x)= {e ’ _g if so determine
, X<
the probability that the variate having its density functlon will fall in the interval (1, 2).

(08 Marks)
The length of the: telephone conversation in a booth has been an exponential distribution and
found on an average to be 5 minutes. Find the probability that a random call made from this

booth i) Ends in less than 5 minutes  ii):Between 5 and 10 minutes. (06 Marks)
Define bmomlal distribution and fmd the binomial probability distribution which has mean 2

and Vanance 4/3. _ (06 Marks)

By using gradient descent méthod (steepest methot&')’z:for f(x, X,)=Xp—X, +2x] +2x,X,

has the optimal solution $tarting from the point (0 0) carry out fouritérations. (12 Marks)
Use Lagrange’s multlphex find the dimension of the rectangular, box, which is open at the
top of maximum capac ity whose volume.is 32. (08 Marks)

Given that x ¥y + z = a where a’,is a constant, ﬁnd the extreme value of the function

flx, y, Z) X’“'Y“Z”

f(x, xz) x> +x3 +22 £ 4x3+6 (06 Marks)
Determine whether the ﬁlﬂctlon flx) =x logg X is convex or not for x > 0. (06 Marks)

_-_*****
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