FD-2759

B.Sc./B.Sc. B.Ed. (Part-III)
Examination, 2022

MATHEMATICS
Paper - 11

Abstract Algebra

Time : Three Hours] [Maximum Marks : 50

Ae :T9e TH 9 fRRT @ e & I S
aft gl F ofw W ¥

Note : Answer any two parts from each question. All
questions carry equal marks.

ZehTS / Unit-1

1. (o) OF ofifST Rt Gt o9 arcdfas e
H OTCHE WHE T Wk Hfaresor
fiR* >R, f(x)=x2, vxeR" BN
TR §1 fag =i & 5 @™
I T |
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(2)

Let R" be the multiplicative group of all
strictly positive real number. Define

fR =R by f(x)=x% VxeR"

Prove that f is an automorphism.

(b) STIYE < UEMRIS hl  qRYIG

st fag wifve f& fedt w8 &
STYE Sl YEHNIS, §HE Al Tk
STEE B T

Define a normalizer of a subgroup. Prove

that a normalizer of a subgroup of any

group is a subgroup of a group.

(¢ AM @ifst f& G =ifc 108 +1 TH
T T feemu & ¢ @1 =wife 27

A 9 & TH TEHH SYGHE  H
EIS e I

Let G be a group of order 108. Show
that there exists a normal subgroup of
order 27 or 9.
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(3)

TS / Unit-11
2. (a) Tas =ifSE fF & ge@ &1 T3 a9m

o o N

detd, 39 dcfd <hl TRl gt eldl

g

Prove that every quotient ring of a ring,

is homeomorphic image of the ring.

(b) Tos =iNT f& quiel o1 9@ Tw &

n LN
TUSTee! 9e@ BT ©

Prove that ring of integers is principal

ideal ring.

(¢) TUiET f&F T R-Wiega M & < STHISA
& e Wt M 1 TH IUHSIA Bl
g

Show that the intersection of two

submodules of an R-module M is also a

submodule of M.
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(4)
TS / Unit-111
3. (@ K& fo8 7@ & fau =mfewm (1, K, 5),
VyR) H wfeRl (1,-3,2) R (2,1, 1)
FH1 THE[ ToF T

Find the value of K for which the vector
(1, K, 5) of V5(R) is a linear combination
of (1,-3,2) and (2, -1, 1).

(b) Tag =ifve f& gos Rfi St afew
Tafte &1 TH uRfad STmeR i ®

Prove that every finitely generated vector

space has a finite basis.

(© V, % YMax dHfedl & SuEg=™
{(1,0,1,0), (0,0,0, 1)} &I ¥, s MUR

% ®y ¥ foma wifSul

Extend the linearly independent subset
{(1,0,1,0), (0,0,0, 1)} of V, to form a
basis of V.
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BT / Unit-IV
4. (o) Tog =i fo gfafeson £ V,R) — V;(R),
ST f(a, b)=(a+ b, a—b, b) W TR T,
T Yfgeh i 7 |

Prove that the mapping f: V,(R) — V5(R)
which is defined by f(a,b)=(a+b,

a—b,b) is a linear transformation.

(b) W&k  ®ART TV, >V, S
T(xy, X5) = (xq, Xy + X5, X,) SN qfesfed
T T oW W, Afe, wifd qen g
I RIS |

A linear transformation 7:V, — V; be
defined by T(x|, x,)=(x[, x;tx,5 X,).
Find the range, kernel, rank and nullity
of T.

(c) s & gama fafy @ fgamdt gwema

q= xlz + 2x§ —4x1xy — 7X32 +8x1x3

o~

&1 fafgd Taemd & gHEEA Sifsw 3R
3g®! Sfa, FEehiw iR fafgswr @@
HIfT |
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(6)

By the method of Lagrange’s reduction,

change the quadratic form
q= xlz + 2x§ —4x1xy — 7X32 +8x1x3

into canonical form and find its rank,

index and signature.

ZehTg / Unit-V

5. (@ ® (wB)=ah+ay,  a=(aay,
B=(b,, b,) TH W oW T?
Is (o, B)=arhy +ay, o= (ay, a,),
B=(b;, b,) an inner product ?

o~

(b) TaTSl AAHHT 1 FHd famwx O

HifSTT |

State and prove Schwartz’s inequality.

(¢ fag #ifST fF & s or wwfe |
feel o1 Y =g fEeshd: W@

gl T
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(7)

Prove that in an inner product space, any
orthonormal set of vectors is linearly

independent.
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