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KN-112

B.A. (Part-1IT) Examination, 2022
MATHEMATICS

( Abstract Algebra )
[ Paper : Second |
Time Allowed : Three Hours
Maximum Marks : 50
Minimum Passing Marks : 17

Note : Solve any two parts from each question. All questions

carry equal marks.
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1. (a) If Gisagroupand g is fixed elements in G, then

prove that the mapping Tg : G > G defined as
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-1 . . .
T,(x) =gxg Vx € Gis an automorphism in G.

I G T8 & a1 g, G &1 R 31w &, 7
e @ife f gfefsor T,: G —» G &

T,(x)=gxg 'VxeG ¥ WA &, GH Th
e &l

(b) Prove that, the relation of conjugacy is an

equivalence relation on group G.

e #iNT % @ G W §gfad a9 &
qoT T B

(c) If G be afinite group of order p", where p is prime
number and n is a positive integer, then prove that

centre of a group Gi.e. z(G) # (e) .

e G s IR @ & free Hife pr B ST p
Y T 3l n &7 Yl & d9 R o B
GH = z(G) = (e)

UNIT-I / SHis-1I

2. (a) Find the g.c.d. of the polynomials
f(x)=2x"-4x*+x-2 and g(x)=x’
—x—=2.
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Elgcl?:'T f(x)=2x"—4x*+x-2 AR g(x)=x"
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(b) Prove that any two isomorphic integral domains
have isomorphic quotient field.

Ris T B B8 @ geed ol S
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(c) If f-M — Nis an R-homomorphism of an
R-module M to an R-module N, Show that :

e M aer N, R-Hgqe & @1 £:M —» N @&
R-GHIEHIRAT & d9 &Misg f :

(i) Ker fis a R-submodule of M.

Ker f, M %l T R-3THSIA &I

(i) Im fis a R-submodule of N.
Im f, N I % R-ITHIEI B
UNIT-IIl / SR~

3. (a) Prove that any set of (n+1) or more vectors of
finite dimensional vector space V(F) of dimension

nis linearly dependent.
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(b) Show that the set {1,2,0), (0,3,1), (-1,0,1)}
forms a basis of V,(R).

Rrg &g & &= {1,2,0),(0,3,1), (-1,0,1)}
V,(R) & 3R A1 2

(c) IfW=1{(a,,a,,3,): a,,a,,a, € F and a,+a,+a,=0}
them prove that W is subspace of V,(F)

e W= {(a,a,a,) ra,a,a, €¢F T a+a+t
a,=0}

e frE #ife & W, V,(F) dfkwr SuaEfe
=l

UNIT-IV / Sie-IV
4, (a) State and prove that Rank nullity theorem.
Sifel ST SR i e T R shifom

(b) Find the symmetric matrix B which corresponds

to quadratic form q = 2x° — 6x,Xx, +3X;.
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fEal @ g =2x7 —6x,x, +3x2 & €M
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(c) If T be a linear transformation on the vector space
V,(F) defined by T(a,b,c) = (2b+c, a-4b, 3a) then

find the matrix of T relative to the basis :
B={(1,0,0), (0,1,0), (0,0,1)}

3 | F6ie V,(F) W T T W SR
T o T R | o @

T(a,b,c) = (Zb+c, a-4b, 3a) T &1 3R, €
B={(1,0,0), (0,1,0), (0,0,1)} 3% e 57 FHIfTq|

UNIT-V / ZH13-V

5. (a) State and prove that Cauchy-Schwartz's

inequality.
Fiefi-wart srafien # fofae wd R Hifg)

(b) Prove that in an inner product space the set of

orthonormal vectors are linearly independent.

e BT Th =R O FARE | dfesl @l
TR AR Ted adkd: @A Bl sl
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(c) Explain : "Gram-Schmidt orthogonalization

process.

o} FifoT : “a-f3He Fifear SR

KN-112/1000 (6)



