
SJ-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

Printed Pages : 7

SJ-237
B.Sc. (Part-III) Examination, 2021

MATHEMATICS

[ Paper : Second ]

( Abstract Algebra )

Time Allowed : Three Hours

Maximum Marks : 50

Minimum Passing Marks : 17



SJ-237/10 (  2  )

UNIT - I / bdkbZ & I         [5x2=10]

1. (a) Prove that the mapping 1x x  on a group G
to G  is an automorphism if and only if G  is

abelian.

fl) dhft, fd Qyu 1x x  ,d lewg G  dk

Lokdkfjrk gS ;fn vkSj dsoy ;fn G  vkcsyh gSA

(b) State and prove third Sylow's theorem.

flyks dk rr̀h; izes; fyf[k, ,oa fl) dhft,A

(c) Let G  be a group, f  an automorphism of G .

N  is a normal subgroup of G . Prove that  f N

from is a normal subgroup of G .

G  ,d lewg gS] f ,  G  dk ,d Lokdkfjrk gS] N

G  dk ,d izlkekU; milewg gSA fl) dhft, fd

 f N ] G  dk ,d izlkekU; milewg gSA

UNIT - II/ bdkbZ & II      [5x2=10]

2. (a) For two ideals S  and T  of any ring R , S T  is

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

T S .
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fdlh oy; R  dh nks xq.ktkofy;ksa S  vkSj T  ds

fy,] S T , R  dh ,d xq.ktkoyh gksrk gS ;fn vkSj

dsoy ;fn ;k rks S T  ;k T S .

(b) Find the greatest common divisor  gcd  of

following polynomial defined on the field  ,Q  
and express it as a linear combination of two

polynomial   4 3 22 1f x x x x x    

  3 1g x x  .

cg qin k s a    4 3 22 1f x x x x x      rF k k

  3 1g x x   dk egÙke mHk;fu"B Hkktd Kkr

dhft, tks {ks=  ,Q    esa ifjHkkf"kr gS rFkk bls nks

cgqinksa ds ,d jSf[kd la;kstu esa O;Dr dhft,A

(c) Let M  be an R -module and let A  and B  be

two submodule of M . Then A B  is also a

submodule of  M .

eku yhft, M  ,d R -ekM~;wy gS rFkk eku yhft,

A rFkk B , M  ds nks miekM~;wy gSa rc A B  Hkh

M  dk ,d miekM~;wy gksrk gSA

[P.T.O.]
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UNIT - III/ bdkbZ & III      [5x2=10]

3. (a) If 1W  and 2W  are two subspace of vector space

 V F , then intersection 1 2W W  is also a

subspace of  V F .

fdlh lfn'k lef"V  V F  dh nks milef"V;ksa 1W

vkSj 2W  dk loZfu"B 1 2W W  Hkh  V F  dk ,d

milef"V gSA

(b) State and prove Basis theorem.

vk/kkj izes; fyf[k, ,oa fl) dhft,A

(c) Prove that the net of vectors

     1,3,2 , 1, 7, 8 , 2,1, 1    is linearly

dependent in  3V R .

fl) dh ft, fd lfn' k k s a

     1,3,2 , 1, 7, 8 , 2,1, 1    dk leqPp; lfn'k

lef"V  3V R  esa jSf[kdr% ijra= gSA
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UNIT - IV/ bdkbZ & IV      [5x2=10]

4. (a) Let  V F  and  U F  be vector space over the

field F . Let :T V U be a linear transformation

from V  onto U  with kernel K , then 
V

U
K
 .

eku yhft,  V F  rFkk  U F  {ks= F  ij lfn'k

lef"V;k¡ gSa] eku yhft, Let :T V U , V
vkPNknd U  ls ,d jSf[kd :ikUrj.k gS ftldk

dusZy K  gS] rc 
V

U
K
 .

(b) A linear transformation 3 2:T V V  is defined as

follows

         1 2 32,1 , (0,1), 1,1T e T e T e  

where  1 2 3, ,e e e  is the standard basis of 3V .

Find the range, null space of T  and verify rank,

nulity theorem.

,d jSf[kd :ikUrj.k 3 2:T V V  fuEu izdkj ls

ifjHkkf"kr gS

         1 2 32,1 , (0,1), 1,1T e T e T e  

[P.T.O.]
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tgk¡  1 2 3, ,e e e  3V  ds izekf.kd vk/kkj gSaA T  dk

ifjlj] 'kwU; lef"V Kkr dhft, rFkk tkfr 'kwU;rk

izes; dks lR;kfir dhft,A

(c) Show that the following matrix A  is diagonalizable

1 1 2

1 2 1

0 1 3

A

 
   
  

n'kkZb;s fd fuEu vkO;wg A fod.khZ; gSA

1 1 2

1 2 1

0 1 3

A

 
   
  

UNIT - V/ bdkbZ & V      [5x2=10]

5. (a) If   and   are vectors in an inner product space

 V F ;

2 2 2 2
2 2         

Interpret the result geometrically.
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;fn  ,   fdlh vkUrj xq.ku lef"V  V F  ds

lfn'k gSa] rc n'kkZb;s fd

2 2 2 2
2 2         

ifj.kke dh T;kferh; O;k[;k dhft,A

(b) Apply the Gram-Schmidt orthogonalization

process to obtain an orthonormal from the basis

 1 2 3B B B B  of  3V R  where

   1 21,0,0 , 1,1,0B B   and  3 1,1,1B  .

xzke&f'eV ds ykafcd izØe dk mi;ksx djds  3V R

ds vk/kkj  1 2 3B B B B  ls ,d izlkekU; ykafcd

vk/kkj izkIr dhft, tgk¡    1 21,0,0 , 1,1,0B B 

rFkk  3 1,1,1B  .

(c) Prove that any orthonormal set of vectors in an

inner product space is linearly independent.

fl) dhft, fd ,d vkUrj xq.kulef"V esa lfn'kksa dk

izlkekU; ykafcd leqPp; jSf[kd Lora= gksrk gSA

----x----


