
K-237/10 (  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 gSaA
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Unit - I / bdkbZ - I [5x2=10]

1. (a) Show that 1t t  is an automorphism of group

G  if and only if G  is abelian.

fn[kkb, fd 1t t  lewg G  dh Lokdkfjrk gS ;fn

vkSj dsoy ;fn G  vkcsyh gksA

(b) Prove that every abelian group of order 6  is cyclic.

fl) dhft, fd dksfV 6 ds lHkh vkcsyh lewg pØh;

gksrs gSaA

(c) If K  is a p -sylow subgroup of G  and x G ,

then 1x Kx  is also a p -sylow subgroup of G .

;fn K ] lewg G  dk p -lkbyks milewg gS vkSj

x G ] rc 1x Kx ] Hkh lewg G  dk p -lkbyks

milewg gksxkA

Unit - II / bdkbZ - II [5x2=10]

2. (a) Union of two ideals S  and T  of a ring R  is an

ideals of R  if and only if either S T  or T S .

,d oy; R  dh nks xq.ktkofy;k¡ S  vkSj T  ds fy,
,SUT R dh xq.ktkoyh gksrh gSa ;fn vkSj dsoy ;fn

;k rks S T  ;k T S .
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(b) Find the degree of

             , ,f x g x f x g x h x h x h x   

where the polynomials are on the integers (mod

8 ) and operations are addition and multiplication

and

   2 32 4 , 2 6 4 ,f x x x g x x x    

  2 4h x x  .

             , ,f x g x f x g x h x h x h x   
ds ?kkr Kkr dhft, tgk¡ cgqin] (mod 8 ) ds iw.kkZadksa

ij gS vkSj lafØ;k,¡ ;ksx vkSj xq.kk gSa rFkk

   2 32 4 , 2 6 4 ,f x x x g x x x    

  2 4h x x  .

(c) Prove that : The range of homomorphism is a

submodule.

fl) dhft, % lekdkfjrk dk ifjlj ,d miizfr:id

gSA
[P.T.O.]
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Unit - III / bdkbZ - III [5x2=10]

3. (a) Let  V R  be the vector space of complete real

continuous functions. Then show that the solution

set W  of differential equation

2

2

2 9
2 0

d y dy
y

dx dx
  

where  y f x   is the subspace of V .

ekuk  V R  ij lEiw.kZ okLrfod eku okys lrr~

Qyuksa dk lfn'k lef"V gS rc n'kkZb;s fd vody

lehdj.k

2

2

2 9
2 0

d y dy
y

dx dx
  

tgk¡  y f x  dk gy leqPp; ,W V dk ,d

milef"V gSA

(b) Prove that : The linear span  L S  of any subset

of S  of a vector space  V F  is a subspace of

V  generated by S .
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fl) dhft, % fdlh lfn'k lef"V  V F  ds fdlh

mileqPp; S  dh jSf[kd foLrf̀r  L S  S  }kjk

tfur V  dh ,d milef"V gksrh gSA

(c) State and prove : 'Extension theorem'.

fy[kdj] fl) dhft, % ^foLrkj izes;*A

Unit - IV / bdkbZ - IV [5x2=10]

4. (a) What is fundamental theorem of vector space

homomorphism ? Explain.

lfn'k lef"V lekdkfjrk dk ewyHkwr izes; D;k gS \

le>kb,A

(b) State and prove : 'Rank Nullity theorem'.

fy[kdj] fl) dhft, % ^dksfV 'kwU;rk izes;*A

(c) Write down the quadratic form corresponding to

the symmetric matrix A , where

 1 2diag , ......., nA    .

fod.kZ vkO;wg  1 2diag , ......., nA     ds laxr

f}?kkrh le?kkr dks Kkr dhft,A

[P.T.O.]
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Unit - V / bdkbZ - V [5x2=10]

5. (a) If      1 2 1 2 2, , ,a a b b V R    , then show

that  2V R  be an inner product space for the

inner product   1 1 2 1 1 2, a b a b a b      defined

on  2V R .

;fn      1 2 1 2 2, , ,a a b b V R     rc

  1 1 2 1 1 2, a b a b a b      ls ifjHkkf"kr xq.ku]

 2V R  ij vkUrj xq.ku gS] fl) dhft,A

(b) Prove that if   and   are vectors in a unitary

space, then :

(i)   2 2
4 ,         

2 2
i i i i     

(ii)      , Re , Re ,i i      

;fn ,sfdd lef"V esa   ,oa   nks lfn'k gksa rc fl)

dhft, fd %
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(i)   2 2
4 ,         

2 2
i i i i     

(ii)      , Re , Re ,i i      

(c) State and prove : Bessel's Inequality for finite

dimensional spaces.

ifjfer foeh; lef"V ij cs0ly dh vlfedk] fy[kdj]

fl) dhft,A

----x----


