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J-112

B.A. (Part-III) (Old Course)
Examination, 2021
MATHEMATICS
Paper - Il
(Abstract Algebra)

Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17
Ac: TP U & fbal a1 HE B & diford | T YAl b
3% T g
Note : Solve any two parts from each question. All
guestions carry equal marks.
oS -1/ Unit-1
Q1. (a) Rz oifow & sirsa odie dIfc & te T8
37T 1 U 31T Bk 9T &
Prove that a group of prime order must always
have a non-trivial center.
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(2)
(b) s e v felae vd fag 5wl

State and prove that first Sylow's theorem.

(c) A G, 3R G, P75 a1 T ¢ a9 g e &
G, x {e,} 3R {e,} x G, g G, x G, & TM
J09YE & a H: G, 3R G, B JEBRI &
Let G, G, be any two groups. Then prove G,
x {e,} and {e,} x G, are the normal subgroup
of G, x G, isomorphicto G, and G, respectively.

$bTs - II/ Unit - I1

(a) fog PR 5 v pu-fafmar aea & vd®
FHGR! Fdfews v pH-fafma aera g 2|
Prove that every homomorphic image of a

commutative ring is a commutative ring.



(b)

Q.3. (a)
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(3)
Ol Bl FAGHIRAT & T qad THa &l feiRad
e fag pifor|
State and prove that the fundamental theorem

on homomorphism of rings.
g DS 5 v R - Aigge M & < 30 Aiggelt
&I Fdfs M M &1 T 39 Higget 8T &l

Prove that the intersection of two submodules

of an R-module Mis also a submodule of M.
$Ts - III / Unit - III

Tt oR e fafera afcer wmfte & SMUR &1 sk

g forgax, g aR|

State and prove that existence theorem for the

basis of a finite dimensional vector space.
aie W, 3iR W, oo uRfia fafira wfeer s
V(F) @t a1 3uaaftedt &, a9 ez o -

P.T.O.
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(c)

(4)

dim(W,+W,) = dim W, + dim W, -
dim(W,"W,)

If W, and W, are two vector subspaces of
finite dimension vector space V(F), then show
that :

dim(W,+W,) = dim W, + dim W, -
dim(W,"W,)

RS b T

S={a+ib,c+id},C(R)® MR T & T
3R Faa af ad—bc =0

Show that the set

S ={a+ib, c +id} is a basis of C(R) if and only

if ad—bc#0.



Q.4. (a)

(c)
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(5)
g1 - IV / Unit - IV

afe 1 V4(F) — V,(F) 1 vaR aRkenfye & -
f(xy.z)=(y.2)
a9 fewred & f v Was wuieRoT 2

If f:V5(F)— V,(F)is defined as f(x, y, z) = (y, z)

then show that fis linear.

aerizd fs aTeg A il &
3 20
A=-2 3 0
0 0 5

3 20
A=-2 3 0
0 0 5

g Pt i a1 Wass FawRoT & PHEGA W

s {Ngb IR BT 2

P.T.O.

Q. 5.
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(a)

(b)

(6)

Prove that the product of two linear

transformations is again a linear transformation.
@1 -V / Unit -V

AT V(C) B 3R 0 < x < 1 R FHI |aq
IRAY e BerAl B giewr e &1 afe f(x),
g(x) € V(C) aem (f(x),g(x)) = J.; f(x) o(x) dx
dq g HifsTe 6 V siaR-om wmfe 2

Let V(C) be the vector space of all
continuous complex-valued functions on unit

interval 0 < x < 1. If f(x), g(x) € V(C) and
f ) 90

(F00).900) = [ #0x) ) o

then prove that V(C) is inner-product space.

Rig HIfSTE & 7 31aR qom wwfe ve A

e gafte 21



(7)

Prove that every inner product space is
standard vector space.
(c) dafc W v uRfa fafi srwa=aqee |wfe V(F)
@I Pls IUFANE &1, T9 GG DI :
V=wew?
ST W, W & aifias 11 2|
Let W be any subspace of a finite dimensional

inner product space V. Then show that :

V=Waew

where W+ is orthogonal complement of W.
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