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MESTER M.Se. DEGRER (REGULAR/SUPPLEMENTARY)
EXAMINATION, NOVEMBER 2021

(November 2020 session for SDE/Private students]
(CBCSS)
Mathematics
MTH 1C 02—LINEAR ALGEBRA

(2019 Admission onwards)
1\Covid instructions are not applicable for PVT/SDE Students (November 2020 sezs10ns);
Time : Three Hours Maximum : 20 Weightzge
(xeneral Instructions

L. In cases where choices are provided, students can attend all questions in euch section.
2. The minimum number of questions to be attended from the Section/Part shull remain the same.

3. The instruction if any, to attend a minimum number of questions from each sub section/sub parzt/
sub division may be ignored.

4. There will be an overall ceiling for each Section / Part that is equivalent to the maximum weightezz

of the Section/ Part.
Part A

Answer all guestions.
Each question carries a weightage of 1.

1 Let V the vector space of all polynomial functions from a field F into itself. Let T be the hnear
operator defined as T (f (x)) = xf (x) and D is the differential operator on V. Then prove that

TD = DT.

9 Let 0 be the zero vector of a vector space V. Prove that vO=0forallv € V.

- d{\ﬁn(\d b}' (_1‘1‘ _\':) = {It = O). Find [hE‘

S

9  Let F be a field and let T bhe the linear operafor on i

. ' .‘2
matrix of T with respect to the standard ordered basis ol IF =,

4 Check whether T: 2% — &% defined as T (v, y) = (x -y, 0)is a linear transformation or not

functions on |a, 0. Let A:V - R defined as

5 Let V be a vector space over kol all differentiable n la, ppal
fa linear functional ? Why

Af = f'{c) where c1s a fixed real number in [«, O], Is
Turn over
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10.

11.

12.

13.

14,

7 h

ity of identiby ( ransformation on 2 finite d‘m&nsir,n,,

Find the rank, null space and null

space V.
_ ennen V. Prove that W, and W, are linearly i,
Lot Wy, Wy, be subspaces ol a veclor space v ] Sepe,

and only if Wy n'W, = {()}.

State Bessel's inequality.
(% » 1=:

e
Part B

Answer any six by choosing two ({uestions from each unit.
Each question has weightage of 2.

Unit 1

: _ - ” ~ 9
Prove that R® is a vector space over R.Is1ita vector space over T !

Let V we be a finite dimensional vector space of dimension n. Prove that any subset 7.

more than n elements is linearly dependent.

Iet V be an n-dimensional vector space over the field ¥ and let W be an m-dimens-.. .
space over F. Prove that the dimension of the space L (V, W) 1s mn.

Uit 11

Let A be an n x n triangular matrix over the field F. Prove that the characteristevluse

its diagonal entries.

Let T be a linear operator on a finite dimensional vector space V. Prove that if ¢cis a charas
value of T then det (T —c¢l) = 0.

Let W, and W, be subspaces of a finite dimensional vector space. Prove that W, =W, 1 3

if W =W,.

Unxrr 111

Prove that an orthogonal set of non-zero vectors is linearly independent.

. ” i v ' ' e . ; nﬁ:"'
Trueor false: If &, E, are projections onto independent subspaces then E, +E,isalsodf

Justify. "
. " . . . ,Btlﬂ
Let T be a diagonalizable operator having characteristic values 0 and 1 only. P10

rojection, .
o (6% 2= 1.2“'21ght
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Part (

Answer any two questions,
lach question carries « weiphtuge of 5,

18. Let Abe anm x n matrix with entries from a field F. Define row rank of A and alao prove that ron
rank of A is same as column rank of A,

19. Let E,, E, be linear operators on the space V with E, + E, = I. Prove that F =E fori=1,2ifz
only if E,E, = 0.

~e

20. Let 0 be a real number. Prove that the following two matrices are similar over .

A= cos O —sin(-)?B= e ‘0.
sin® cos® '

: .-y C; D€ the distinet
91 Let T be a linear operator on a finite dimensional vector space V with ¢y, o

' cteristic values associated wiin
characteristic values of 1" and let W; be the space of chara

dim W; =dim W.
characteristic value ci Prove that if W = W, + ...+ W, then Z
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