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B.SC. MATHEMATICS (VI-Semester)
Examination, JUNE-2022
ABSTRACT ALGEBRA
Time :2.30 Hours] [Maximum Marks : 80
[Minimum Pass Marks : 28

e :W%%W%&,&WH|WW$M@WWW|WM@
3w ffde 2|
Note : There are 3 sections in the question paper A, B and C. Solve all question according to instruction
given in each section. Mark of each question is mentioned.

YUs ‘IA’/Section ‘A’
A8 10 9Tl & Swk SIRIY | Solve any 10 questions. 10 x 2=20

. araf® @ieTRar & uRATda ®IfoTT | Define Inner auto-morphism.

. Sftess TureTaelt @ aRET #AT | Define Maximal Ideal.

g Sugafeat &1 ufRafya HITTCL  Define disjoint subspace.

NUEAN % afRarfa @Iy 7 Define Annihilator in vector space.

AT FAHIHRT @ aR¥TRa #IfT | Define Eigen equation in vector space.

T ®d: 99ed ATY3T &1 uRTfa BT | Define orthogonally similar matrices.

e geuqoay & TRWMNT $IFT | Define “Double Coset™.

gora—aHTEHTRar @Y afte &1 aRwfya FHIFT | Define Kernel of a Ring-Homomorphism.

9. yaAT dlfta® wTad & IR BN | Define orthonormal set.

10. ¥INgs waTaReT B AT B TR BT Define Rank of a linear Nullity.

11. afee afesr & uRurfda @Ifg | Define Orthogonal vector.

12. witftas amemR &t aRATSa PISIT | Define Orthogonal basis.

¥us ‘d’/Section ‘B’
fp=dY 05 YTl @ Scax QY| Solve any 0S5 questions. ' 5x6=30
1. maﬂﬁmﬁ?wmaﬁmﬂga%wﬁ?ﬂﬁ@wgaﬁﬁ%z%
Prove that the group of automorphism of an infinite cyclic group is order 2.

5. W B R e Wfed Us dod 2 a9 ydd gRetdia seda a e R, @ fav fia
Afre £ gRiREor fR->R W f(x) =axa™! v xeR WA gRvifya 2, R R &
WHIRGT 2 ‘

If R be a ring with identify’ then for each inversible element a € R, prove that the
mapping f: R - R defined by f(x) = axa™! V x € R is an automorphism of R.

3. uﬁwlsﬁvwzmmV(F)ﬁmw&ﬁ%aawl+wz V(F) @ U&
SuwHfe 2 |
If W, and W, are subspaces of the vector space V(F) then W, + W, is a subspace of
V(F).

4. ﬁﬁﬁmﬁﬂﬁmaﬁaﬁa(ﬁmmmwnaﬁwﬂﬁmmﬁ?ﬁ%l
The Kernel of a homo-morphism is a vector subspace of U(F).

5. gurizy f» aneges A fawvffa 2

Show that the matrix A is diagonalizable.
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6. T f V(f) U@ amR o wafe 2 @ wfewt a, eV qura€F & fay
Let V(f) be an inner product space. Then for vectors &, B € V and @ € F we have
i). (aa, B) = a(a,B) i) (@, ap) = a(a,f)

7. Rig AR M s o wmfe ¥ wfew a R B Ra@ (@@ Grd) LEGE
afy stk daa 3tz |(a, Bl = llallllBll |

Prove that in an inner product space the vectors & and B are linearly dependent if and

only if | (a, )| = llalllIBll
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HUs ¥H'/Section ‘C’ : ,
fodl 02 vl & S} ARG Solve any 02 questions. : 2x 15=30
IATSI—HIATS B & Uh THE IAa%Y & I b5 Wl 2 |
A group of prime power order must always have a non-trivial centre.

Iaety Tt ArgyEl 5 @ & W e 9gusl &1 weam SwatTs Yot s SR |
fX)=x3+2x2+3x+2, g(x) =x2+4 sk 39 2 veard et @ w9 o
o DI |

Find the g.c.d. of the following polynomials under modulo 5.
fx)=x3+2x2+3x+2, gx) =x*+4 and express it as linear combination
of two polynomials.

afe w ys aRfia fofia wfer e V() @1 1@ Sowafe @ aa dimy = dimV - dimw

If W is a subspace of a finite dimensional vector space V(f) then dim% =dimV —dimW.

arefl—varl safyer sum afea Rig A
State and proof Cauchy-Schwarz Inequality.

aRfra wE & fav aixh @ g o *ifkay @ Rig Fifg)

State and prove Cauchy’s theorem for finite group.




