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E–3340 

B. A. (Part III) EXAMINATION, 2021 

MATHEMATICS 

Paper Second 

(Abstract Algebra) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % izR;sd iz’u ls dksbZ nks Hkkx gy dhft,A lHkh iz’uksa d¢ vad 

leku gSaA 

 Attempt any two parts of each question. All questions 

carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ fdlh lewg ds ,d vo;o ds izlkekU;d dh ifjHkk”kk fyf[k, 

rFkk fl) dhft, fd Ga  dk izlkekU;d] lewg G dk 

milewg gksrk gSA  

Define the normalizer of an element of a group and 

prove that normalizer of Ga  is a subgroup of group G.  
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¼c½ Lodkfjrk dks ifjHkkf”kr dhft,A ;fn fdlh lewg dh dksfV 56 

gS] rks fl) dhft, og lewg 1 ;k 8 flyks milewg j[krk gSA  

Define automorphism. If order of a group is 56, then 

show that this group has 1 or 8 Sylow subgroup.  

¼l½ ifjfer vkcsyh lewg ij dkW’kh izes; fyf[k, o fl) dhft,A  

State and prove the Cauchy theorem for finite abelian 

group.  

bdkbZ&2 

(UNIT—2) 

2- ¼v½ foHkkx oy; dks ifjHkkf”kr dhft,A fl) dhft, fd iw.kk±dksa dk 

oy; ,d eq[; xq.ktkoyh oy; gksrk gSA  

Define a quotient ring. Prove that ring of integers is 

principal ideal ring.  

¼c½ ;wfDyM oy; dh ifjHkk”kk nhft, o fl) dhft, fd izR;sd 

{ks=] ,d ;wfDyM oy; gksrk gSA  

Define Euclidean ring and prove that every field is a 

Euclidean ring.  

¼l½ fdlh oy; ds izfr:id dks ifjHkkf”kr dhft,A vkbaLVhu ds 

lw= dh enn ls cgqin 
4 3 2 1x x x x     dh [k.Muh;rk 

dh tk¡p dhft,A   
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Define module of a ring. With the help of Einstein’s 

formula, check the reducibility of the following 

polynomial :  

4 3 2 1x x x x     

bdkbZ&3 

(UNIT—3) 

3- ¼v½ nks lfn’k milef”V;ksa ds ljy ;ksx dks ifjHkkf”kr dhft, rFkk 

blds fy, vko’;d o i;kZIr izfrca/k fy[kdj fl) dhft,A  

Define direct sum of two vector subspaces and state 

and prove the necessary and sufficient condition for 

direct sum of two subspaces.  

¼c½ lfn’k lef”V dks ifjHkkf”kr dhft,A fn[kkb;s fd % 

1 2 1 2W W [W W ]    

tgk¡ 1W  vkSj 2W ] V (F) dh nks milef”V;k¡ gSaA   

Define vector space. Show that : 

1 2 1 2W W [W W ]    

where 1W  and 2W  are two subspaces of V (F). 

¼l½ fn[kkb;s fd fdlh ifjfer foeh; lfn’k lef”V dk izR;sd 

jSf[kdr% Lora= mileqPp; lfn’k lef”V dk vk/kkj gksrk gS ;k 

mls vk/kkj fufeZr djus ds fy, foLrkfjr fd;k tk ldrk gSA  
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Show that every linearly independent subset of a finite 

dimensional vector space is a basis of vector space or it 

can be extended to construct the basis of vector space.  

bdkbZ&4 

(UNIT—4) 

4- ¼v½ ySxzkat dh leku;u fof/k ls f}?kkrh le?kkr % 

2 2 2
1 2 1 2 3 1 3I 2 4 7 8x x x x x x x       

dk fofgr ?kkr esa leku;u dhft, vkSj bldh tkfr] lwpdkad 

vkSj fpfUgdk Kkr dhft,A  

By the method of Lagrange’s reduction change the 

bilinear form : 

2 2 2
1 2 1 2 3 1 3I 2 4 7 8x x x x x x x      

into canonical form and find its rank, index and 

signature.  

¼c½ jSf[kd :ikUrj.k ds fy, flYosLVj dk dksfV&’kwU;rk izes; 

fyf[k, o fl) dhft,A  

State and prove Sylvester’s rank-nullity theorem for 

linear transformation.  

¼l½ f}?kkrh le?kkr 2 3 3 1 1 2x x x x x x   dks oxks± ds ;ksxQy ds 

:i esa :ikarfjr dhft,A  

Transform the bilinear form 2 3 3 1 1 2x x x x x x   as sum 

of squares. 
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bdkbZ&5 

(UNIT—5) 

5- ¼v½ ekuk fd V (C) bdkbZ varjky 0 1t   ij lHkh lrr~ 

lfEeJ ekud Qyuksa dk lfn’k lef”V gSA ;fn 

( ), ( ) Vf t g t   rFkk  
1

0
( ), ( ) ( ) ( )f t g t f t g t dt  ] rks 

fl) dhft, fd V vUrjxq.ku lef”V gSA  

Let V(C) be the vector space of all continuous complex 

valued functions on the unit interval 0 1t   with 

inner product defined by : 

 
1

0
( ), ( ) ( ) ( )f t g t f t g t dt   

then prove that V (C) is an inner product space.  

¼c½ ifjfer foeh; lfn’k lef”V;ksa ds fy, cSly dh vlfedk dks 

fy[kdj fl) dhft,A  

State and prove Bessel’s inequality for finite 

dimensional vector spaces.  

¼l½ xzkge&f’eV ds ykafcd izØe ds mi;ksx ls vk/kkj 

1 2 3{ , , }      ds fy, izlkekU; ykafcd vk/kkj Kkr dhft,] 

tgk¡ % 

1 (1,0,1)    

   2 (1,2, 2)    

   3 (2, 1,1)    
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Find orthonormal basis of basis 1 2 3{ , , }      using 

Graham-Schmidt orthogonalization process, where : 

1 (1,0,1)    

   2 (1,2, 2)    

   3 (2, 1,1)   . 

 

 

 

 

 

 

 

 

 

 

 

 

 

E–3340   


