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IV Semester B.Sc. Honours in Mathematics Degree (CBCSS ~ OBE-Regular)
Examination, April 2023
{2021 Admission})
4B15 BMH : INTRODUCTION TO ABSTRACT ALGERBRA AND LINEAR

ALGEBRA
Time : 3 Hours Max. Marks : 60
SECTION — A
Afiswer any 4 gquestions. Each question carnies one mark. (4x1=4)

1. Let Sbe a setand leti, g and h be functions mapping Sinto S. Then prove
that fo(goh) = (fog)oh.

Find the generators of Z,.
State Cayley’s theorem.

Give an example of vector space.
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What is linear gperators 7

s SECTION ~-B
Answer any 6 questions. Each question carries two marks. (6x2=12)
6. Prove that left and right cancellation laws hold in a group G.
7. What is & group and give an exampie of nonabelian group 7
(1 2. 34 5 67 B}
3 8 67 4 15 2" Ss

8. Show that every psrmutation o of a finite set is a product of disjoint
cycies.

8. Find the orbit of the permutation ¢ =

10. Prove that for any x in a vector space {(=1). x = — x.
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11. Show that W - i{; :x. yeR}is a vector space.
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12, Define column space and row space. | | I y
tAbsanmxn matrix. Let Tbe a mapping given Dy [ )
e lé?\ow ’lk;at T is a linear iransformation.
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SECTION-C
ries four marks. (Bx4=32)

: . :
Answer any 8 questions. Each guestion ca

orithm for &.

15 Stale and Drove division alg |
by a = b =ab/2 is binary operation.

16. Prove or disprove ’ defined ont

17. Show thata subset Hof a group Gis ai's:]bgcgp of G
- 1} His closed under the bmary qpe.ra io :
?1 the identity element & Of Gﬁ in H. »”
3') foralla e Aitistrue that a—' « H aiso.

it and only if.

. 5 s nonabelian forn z 3.
18. Show that S, 18 NOT vabehian |
er for an element in S4.

19, Find the maximum possibie ofd

- e {0 one function such thal
e ¢ 3 Saﬂdiet(p:G ‘)G beac)r‘1 ; f, |and
SRy ndé(;;x;;gfrg:) gll %,y < G. Then prove ¢ [G} is a subgroup @ -

f) (Xy] = !f’ J !

¢ is an isomorphism.

g R = 3 ace of k.
2 - lwherev = \ is a subsp
21. Show that S= {x‘!x —ty, te BW (2

i hapace of R
oo Prove that for any mxXn matrix A . N{A} 15 & su bsp
. « of 4 vector space V. Prove thal
X = {Vq. Voo ¥ Vit 15 @ set of vectors of a veclorn spac
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Lin (X) is the smallest subspace of V containing vy. ¥a K

e and range of the linear transformation

24. Find the bases 101 null Spac ¢ X, BO% |
81l e | and verify rank-nullity theorem.
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25. Find the basis of null space of the matrix A =| 2 i
nulfity theorenmn, . ' a 01 ; l Sty
(XY { X+y+2z )
26. Find the matrix representation of T|y | = X~y
\Z) | X+2y-3z2
SECTION -D

Answer any 2 questions. Each question carries six marks.

27.

(2x6=12)
Prove that a subgroup of a cyclic group are cyclic,

28. Find the multislication table for Dy.
29. State and prove Rank nutity theorem for matrix.

30. Prove that similarity is an equivalence relation.




