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M Sc DEGREE (CSS) EXAMINATION, APRL2A23

First Semester

CORE . MEO1 A1A2. LINEAR ALGEBRA

M Sc MATHEMATICS,M Sc MATHEMATICS (Sr)

2019 ADMISSION ONWARDS

798r2C41

Time: 3 Hours Weightage: 30

Part A (Short Answer Questions)

Answer anY eight quesflons.

Weight 1 each.

1. Define vector space. ls C a vector space over iR'?

2. LetVbeavectorspaceoverasubfieldFofthecomplexnumbers.Supposea,p,andyarelinearlyindependentvectorsinV'

Prove that (q + W, {9 + y), and {y + a) are linearly independent'

3. Find ?2 where T : R2 -+ R2 is a linear operator defined as ?(ri , nz) : t*2, *r)'

4- Show that the space C of complex numbers and ,R2 are isomorphic, considering as vector spaces over R'

s. ll T : C2 -+ Cz is a tinear operator defined as ?(r1, *r) : (rr, 0) .find the matrix of ? in the standard

ordered basis for C2.

6. Define cammutctive ring. Give examples far commutative and non-commutdtve rings'

7

tf K is a commutative ring vtith identity and A is the matilx over K given by A = then find det A.

8. Show that if two matrices are similar, then their determinants are the same

9. Prove that similar motrices have the same chorocteristic values

10. Find a 3 x 3 matrix for which the minimol polynomial is x2 '

(8x1=8 weightage)
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Part B (Short EssaylProblems)

Answer any six questlons.

Weight 2 each.

11 . LetV bethevectorspaceof all 2x2 matricesoverthefield Cof complexnumbers, LetW, bethe subsetof Vconsistingof all

tx yl
matrices of the form L 0l and let W2 be the subset of V consistrng of all matrices of the form

ii) Prove that W1 and W2 are subspaces of V.

(ii) Show that W1 + Wz= V'

(iii)Find w7nw2. ls it a subspace? lf so, find its dimension'

12. Show thot the vectors o1 : (cos 0,sir- 0), az : (- sin 0, cos 0) form a basis for

stondard bosis vectors in the ordereC basis {ay, a2}.

R'. Find the coordinotes of eoch ot' the

13. lf W1 and W2 are sub spaces of a finite dimensional vector space V then prove that

O Wt CWz =+ W: cwf
(ii) (I4r1 lWz)a :W: )Wf

14. Let V be a vector space of any dimension over the field F. Prove that every hyper space in V is the null

space of a non-zero linear functional on V.

1S. LetVandWbevectorspacesoverthefield FandT:V -+Wisa lineartransformation. Provethatnull

space of ?t is the annihilator of the range of T.

16. Letn > 1 ond let D be an alternating tn-l)linearfunctian on {n -L) x (n -1,) motrices aver K. For each j, L SiS n, show thatthe

+
Ei(A) : Ll-r)'*t LjD,r(A)

function \ defined by i=L is an olternating n-lineor function on n x n matrices A.

17 . tetT be o linear operato, o, ]R4 which is represented in the stendard ordered bosis by the matrix

^_ 
[:

L:

18. LetV beafinitedimensional vectorspaceandletWrr"'rWp besubspacesof VsuchthatV:Wt * ""*Wx and

dimlTr * dimHr2 + "'+ dimtr4/r: dimV provethatV:W @"'O l7r

(6x2=12 weightage)

Il]
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0 I . uro", what conditions on a, b and c, T is diagonalizabte.

:l
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Part C (Essay Type Questions)

Answer any two questions.

Weight 5 each.

19. (a) Show that row-equivalent matrices have the same row space.

(b) Let B be a non-zero row-reduced echelon matrix. Then prave thst the non-zero row vectors of R form o basis for the row

space of R.

20 a) lf A is an n x n, matrix with entries in the field F" Tnen prove that the row rank and column rank of

A are equal.

b) Determine the row rank of the Matrix ,4, Uy tinOing a basis for its row space, where

[r o -2.ltt
^_12 2 a Ita- | Il2 0 -4 III

L1 1 3l
21 . (a) lf D is any alternatrng n-linear function on Knxn, then prove that for each n x n matnx A, D(A)=(det AlDil).

(b) lf A and B are two n x n matrices over K, then show that det (AB) = (det A) (det B).

22
1. LetV beafinitedimensionalvectorspaceoverthefield"E- andletT bealinearoperatoronV. Provethat? is

diagonalizable if and only if the minimal polynomial for? has the form p: (* - a)(r - "r) 
"'(* - .u)

where c1 , c2,. . . t c& are distinct elements of F.

2. Every matrix Asuch that A2 - A is similar to a diaganal matrix

(2x5=10 weightage)


