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M.A./M.S¢: (Previous) Examination, 2018
MATHEMATICS
Paper 1

(Advanced Algebra)

Ti_rne Allowed : Three Hours

Maximum Marks : 100

This question paper contains three
sections as under :

Section-A, WUy '

This section contains one compulsory question
with 10 parts, having 2 parts from each unit, short

answer in 20 words for each part. All questions carry

equal marks.
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This section contuins 10 questions having 2

Guestions from each unit. Answer 5 questions (250
words each) selecting one question from each unit. All

questions carry equal marks.
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Section-C gz ‘¥’ Max. Marks-40

This sect on contains 4 descriptive type gquestions
(question may have sub-division) covering all units but
not more than one quesiion from each unit. Answer

any two questions (500 wards each). All questions carry

equal marks.
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Section A -

1. () Define Syl_ﬁw p-subgroup.

(ii) Write a class equation for a finite group.
, UNIT-I1
(iif) Define a principal .Ideal Ring

4. Prove that an Ideal 1 of a commutative ring
(tv) Define an ‘Algebraic Extension.

R with unity is prime if and only if R/ is an
(v)  Define a second Dual Space. G
Integral Domain. ‘10
(i) Define a non-singular transformation.

Or
(vii) Define a similarity matrix.

5. Show that any field of characteristic 0 (zero)
(viif) Define an Index of nilpotency.
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: 1s perfect. 10
(ix) Define an Orthogonal Complements. _
UNIT-II1
(x)  Define a Hermitian forn. 10x1=19) '
;TR 6. Lett: R’ — R® be a linear transformation as
Section B
: ﬂx,y,:r-{x-i-zy-z'}'**’--z+J"'221

Find the rank and Nullity of ¢. 10
2. I G is non-abelian group of order P2 where p 1651 "4 [Contd....
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Let &imV(F) = n ana 2T = (5" ¥ 5|
by B, ... BT,

n

B" = |
= My Xy o, x| are the basis and

dual basis of V respectively. Then prove that
11.’.1] + ;::2132 . R + :nbn = I. (ldentity map
10

UNIT-IV

8. Express the fnﬂuwing expression as a linear

polynomial : 10
1 2
A% — 4A5 4 BA* - 12A° + 14A% A = | -
- .
Or
!.J. Show *hat the following matrix s
diagonalizable : 10
-2 -8 -12"1
A = 1 4 4
(_0 0 1|
5 [Contd....
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10

11,

UNIT.V

[ the field F characteristic » 2, then prove

that every symmetric bilinear form on V(F) is

uriquely determined by the corresponding

quadratic form. ' 10
Or

Prove that an orthogonal set of non-zero

vectors in an .inner product space V(F) is

linearly independent\ 10

Section C

LTI
fs

{a’ Prose that eve.r_v homomorphic image of

a group G is isomorphic to some quotient
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13.. (a)
)
14, (a)

1651

prove that the number of eje,

conjugate to . 1n (b s the index

normalizer of @ in G te. : i

0(G)
- 0(C|[e)) = m.

Prove that a commutative ring with unit.

is a field if it is simple. 10

Prove that a non-zefo element a in a

Euclidean ‘ring R is a unit if and only i

.d(a) =:;d(i) where 1 is the unity element

of R. . | 10

Find the minimal polynomial for real

matrix : 10
5-6 -6
A=|-1 4 2
3 -6 -4
1 [Contd..
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If B = ""l' ay, ..

let 1 be a linear operator on VIiF)

Then piove that the following are

fanvamnant
(1} Null space of ¢

(tr) Range space of ¢ 5+5=10

s ) is any finite orthonormal

set in an inner product space V(F) and if

{ € V(F), then prove that :

@ 3 (B s|pf

Y o[ =|BF = p=LB)

ey Vector y=§ E“;ui 18 orthogonal to

Q.2 1N

cuch w € IB{I SJ S n).
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