
KN-112/1000 (  1  ) [P.T.O.]

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

carry equal marks.

izR;sd iz'u ds fdUgha nks Hkkxksa dks gy dhft,A lHkh iz'uksa ds

vad leku gaSA

UNIT-I / bdkbZ&I

1. (a) If  G is a group and  g  is fixed elements in G, then

prove that the mapping T
g
 : G   G defined as
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1
gT (x) gxg x G   is an automorphism in G..

;fn G ,d lewg gSa rFkk  g, G dk fLFkj vo;o gS] rc

fl) dhft, fd izfrfp=.k T
g
 : G   G tks

1
gT (x) gxg x G    ls ifjHkkf"kr gS] G esa ,d

Lokdkfjrk gSA

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

equivalence relation on group G.

fl) dhft, fd lewg G ij la;qfXer lEcU/k ,d

rqY;rk lEcU/k gSA

(c) If G be a finite group of order  pn, where p is prime

number and n is a positive integer, then prove that

centre of a group G i.e. z(G) (e) .

;fn G ,d ifjfer lewg gS ftldh dksfV pn gS tgk¡ p

vHkkT; la[;k vkSj n /ku iwokZad gS rc fl) dhft, fd

G dk dsUnz z(G) (e)

UNIT-II / bdkbZ-II

2. (a) Find the g.c.d. of the polynomials

3 2f (x) 2x 4x x 2     and 2g(x) x

x 2  .
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cgqinksa 3 2f (x) 2x 4x x 2     vkSj 2g(x) x

x 2   dk egÙo lekiorZd Kkr dhft,A

(b) Prove that any two isomorphic integral domains

have isomorphic quotient field.

fl) dhft, fd dksbZ nks rqY;kdkjh iw.kkZadh; izkUr

rqY;kdkjh foHkkx {ks= j[krs gSA

(c) If f : M N is an R-homomorphism of an

R-module M to an R-module N, Show that :

;fn M rFkk N, R-ekWM~;wy gSa rFkk f : M N  ,d

R-lekdkfjrk gS rc n'kkZb, fd %

(i) Ker f is a R-submodule of M.

Ker f, M dk ,d R&miekWM~;wy gSA

(ii) Im f is a R-submodule of N.

Im f, N dk ,d R&miekWM~;wy gSA

UNIT-III / bdkbZ&III

3. (a) Prove that any set of (n+1) or more vectors of

finite dimensional vector space V(F) of dimension

n is linearly dependent.

[P.T.O.]
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fl) dhft, fd n foeh; lfn'k lef"V V(F) ds izR;sd

(n+1) ;k blds vf/kd lfn'kksa ds leqPp; jSf[kdr%

ijrU= gksaxsA

(b) Show that the set {1,2,0), (0,3,1), (-1,0,1)}

forms a basis of 3V (R) .

fl) dhft, fd leqPp;  {1,2,0), (0,3,1), (-1,0,1)}

3V (R) dk vk/kkj cukrk gSA

(c) If W= {(a
1
,a

2
,a

3
) : a

1
,a

2
,a

3
 F  and  a

1
+ a

2
+ a

3
=0}

them prove that W is subspace of 3V (F)

;fn W= {(a
1
,a

2
,a

3
) : a

1
,a

2
,a

3
 F  ,oa a

1
+ a

2
+

a
3
=0}

rc fl) dhft, fd W, 3V (F)  lfn'k milef"V

gksxhA

UNIT-IV / bdkbZ&IV

4. (a) State and prove that Rank nullity theorem.

tkfr 'kwU;rk izes; dks fyf[k, ,oa fl) dhft,A

(b) Find the symmetric matrix B which corresponds

to quadratic form 2 2
1 1 2 2q 2x 6x x 3x   .
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f}?kkrh le?kkr 2 2
1 1 2 2q 2x 6x x 3x    ds laxr

lefer vkC;wg  B dks Kkr dhft,A

(c) If T be a linear transformation on the vector space

V
3
(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)}

;fn lfn'k lef"V V
3
(F) ij T ,d jSf[kd :ikUrj.k

gS tks fuEu izdkj ls ifjHkkf"kr gS %

T(a,b,c) = (2b+c, a-4b, 3a) T  dk vkC;wg] vk/kkj

B={(1,0,0), (0,1,0), (0,0,1)}ds lkis{k Kkr dhft,A

UNIT-V / bdkbZ&V

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

inequality.

dkW'kh&LoktZ vlfedk dks fyf[k, ,oa fl) dhft,A

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

orthonormal vectors are linearly independent.

fl) dhft, ,d vkUrj xq.ku lef"V esa lfn'kksa dk

izlkekU; ykfXcd leqPp; jSf[kdr% Lora= gksrk gSA

[P.T.O.]
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(c) Explain : "Gram-Schmidt orthogonalization

process.

foLrkj dhft, % ßxzke&f'eV ykafcdrk izØeÞA

----x----


