Roll No. . 222\I1%2 2ot Exam Code : M-25

Subject Code—64497
B.Sc. EXAMINATION
(Batch 2022 Onwards)

(Sixth Semester)
MATHEMATICS
CML-605 (i)

Linear Algebra

Time : 3 Hours Maximum Marks : 80

Note : Attempt Five questions in all, selecting one

questidn from each Unit. Q. No. 1 is

compulsory. All questions carry equal marks.

(Compulsory Question)

1. (a) Prove that L(S) = S iff S is a subspace
of V. 2
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In any vector space V(F), prove that au
= pu and u # 0 implies that a = b, where

a,beF and ueV. 2

Define kernel of a linear transformation,

2
Let T:U — V be a linear transformation.

Prove that :

T(u — v) = T@) — T(v) Vu,velU. 2
Show that the linear transformation
T:R? - R> defined by T(x, y) = (x + y,

x — y, y) is a non-singular linear

transformation. 2

Define an eigen value and an eigen vector

of a linear transformation. 2

Let V be an inner product space. Show
that if b, c € Fand 4, v w € V are

gibileaee ghen <u, bv + cw = F

b<uv>+c<uw>. 2

v
Prove that m is always a unit vector.
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3. (a)
(b)
4. (a)
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Unit 1

A non-empty subset W of a vector space
V(F) is a subspace of Viff au+ bv € W
fora b € F and 2, v € W. 8
For what value of k will the vector
Uk 5y V3(R) be 2 linear
combination of vectors vV = U, 2372

and w= (2, -1, 1)- | B

If W is a subspace of V3(R) generated

by {1, 0, 0), (1, 1, 0)}, find V/W and its

basis. 8
If S is linearly independent and v €< S>,
then the set S u{v} is linearly

independent. ' 8
Unit I

Show that the function T RZ 5>R°
given by T, ) =&+ 2y, 3x — 5 y) is
a linear transformation. 8

3 P.T.0.
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Find a linear transformation T:R3 _, p2
Such Ihatigls 1. 1) = (1, 0) apg
T(1, 1, 2) = (1, —1). Also, verify your

answer. 8

If T : UF) —»> V(F) is a linear
transformation, then dim (R(T)) +
dim (N(T)) = dim U. 8
If T:R* > R’ is a linear transformation
defined by T(e)) = (1, 1, 1), T(ey)) =
(. =1, Dadi(egdem (], 0, 0), T(e,) =
(5™, 1), e "“Nerfy that
p(T)+u(T)=dimR* = 4. 8

Unit 111

Let T:-U—>V be invertible linear
transformation and T~ !:V - U be its
inverse. Prove that T-! is a linear

transformation. 8
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(b) Find the matrix repre

2 (ransi’ommlinn T:R” -5 R* defined b
d T, » 2) = (x +y +2 2 s
I 6y) relative 10 the standard basis of R3
8 | and R%. o
l: (a) Let B = {u], 112,---.,un} be a basis of
; vector space U(F) and T:U—U be 2

linear transformation. Then for any vector
)

»eU, [T(),B]l=IT, B][u, B]- 8

(b) Let T:R2E®R)>R3R) be a lincar
transformation defined by Tl o)
2x -y, X + y + z, 22). Find the

characteristic and minimal polynomial

for T. 2

Unit IV
8. (a) Let V be an inner product space: Then
l<u, v >| = (lul] IVl for all u,veVv: 8
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(b) Let V(R) be a real inner product space.
Let o,p eV such that o L B . Then show
) g 2 B
that la+8]°ll call +||BIlI°. Also, prove
the converse. 8
S. (a) If {u, up....ut,,} be an othonormal subset
of an inner product space V(F), then
4 &Y \S
2 ! Z 4 )\j‘)‘) ,\'é"
prove that Z l<u,u; >° <|jull° VueV. o W
i=1 ’ \\\\\”\\
AN >
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(b) Obtain an orthonormal basis of V3(R) %\‘;\ s
: ; = e
with standard inner product defined on c‘-’\\& o 4
it, given the basis u; = (L4, 1y = > > &°
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