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B. A./B. Sc./B. Sc. B. Ed. (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 from each question.  All 

questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ fl) dhft, fd izfrfp=.k 
1a a  lewg G ls G ij 

Lokdkfjrk gS ;fn vkSj dsoy ;fn G vkcsyh lewg gSA 

Prove that the mapping 
1a a defined from a 

group G to G is automorphism if and only if G is 

abelian group. 
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¼c½ la;qXeh lEcU/k dh ifjHkk”kk nhft,A fl) dhft, fd 

fdlh lewg G ij la;qXeh lEcU/k ,d rqY;rk lEcU/k 

gksrk gSA  5 

Define conjugate relation. Prove that the relation of 

„conjugacy‟ on a group G is an equivalence relation. 

¼l½ eku yhft, A (G) lewg ij G ij ifjHkkf”kr 

Lokdkfjrkvksa dk ,d lewg gSA rc n’kkZb;s fd G ij 

ifjHkkf”kr vkUrfjd Lokdkfjrkvksa dk leqPp; % 

I(G) G) : Gaf a   

A (G) dk ,d milewg gksrk gS 

Let A (G) is a group of automorphism defined on a 

group G. Then show that the set of inner 

automorphism on G : 

I(G) G) : Gaf a  

is a subgroup of A (G). 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ oy;ksa ds fy, lekdkfjrk dk ewy izes;—ß,d oy; R 

dk izR;sd lekdkjh izfrfcEc] fdlh foHkkx oy; ls 

rqY;kdkjh gksrk gSAÞ fl) dhft,A 

Fundamental theorem on homomorphism of 

rings&“Every homomorphic image of a ring R, is 

isomorphic to a quotient ring.” Prove it. 
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¼c½ xq.ktkoyh dh ifjHkk”kk nhft,A fl) dhft, fd fdlh 

oy; (R, +,  ) dh nks xq.ktkofy;ksa dk loZfu”B Hkh R 

dk ,d xq.ktkoyh gksrk gSA 5 

Define ideal. Prove that the intersection of two 

ideals of a ring (R, +,  ) is also an ideal. 

¼l½ {ks= 6 6 6I ,  ij fuEufyf[kr cgqinksa dk ;ksx vkSj 

xq.ku Kkr dhft, % 

2 3( ) 5 4 3 2f x x x x  rFkk 

2 3( ) 1 4 5g x x x x   

tgk¡ 6I 0, 1, 2, 3, 4, 5  

Find the sum and product of following polynomials 

defined on the field 6 6 6I , , where 

6I 0, 1, 2, 3, 4, 5 given that  

2 3( ) 5 4 3 2f x x x x and 

2 3( ) 1 4 5g x x x x  

bdkbZ&3 

(UNIT—3) 

3- ¼v½ fl) dhft, fd fdlh lfn’k lef”V V(F) ds ,d 

vfrfjDr mileqPp; W dks V(F) dk milef”V gksus ds 

fy, vko’;d vkSj i;kZIr izfrca/k ;g gS % 

(i) , W W   

(ii) F, W Wa a   
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Prove that the necessary and sufficient conditions 

for a non-empty subset W of V(F) to be a vector 

subspace of V(F) is that : 

(i) , W W   

(ii) F, W Wa a  

¼c½ jSf[kdr%&Lora= lfn’k dh ifjHkk”kk nhft,A ;fn ,  

fdlh lfn’k lef”V V(F) ds jSf[kdr%&Lora= lfn’k gksa 

rks fn[kkb, fd %  5 

,   

Hkh jSf[kdr%&Lora= lfn’k gksaxs( tgk¡ F lafeJ la[;kvksa 

dk {ks= gSA 

Define linearly-independent vectors. If ,  are 

linearly-independent vectors of a vector-space V(F), 

then show that : 

,  

are also the linearly-independent vectors; where F is 

the field of complex numbers. 

¼l½ lfn’k lef”V 3V (R)  ds mileqPp; S = { (1, 1, 1),  

(1, 1, 0),   (1, 1, 0),  (1, 0, 0) } ds lkis{k lfn’k 

(4, 3, 2)  dk funsZ’kkad lfn’k Kkr dhft,A   

Find the co-ordinate vector of (4, 3, 2) with 

respect to the subset  

S = { (1, 1, 1),  (1, 1, 0),   (1, 1, 0),  (1, 0, 0) } of 

vector space 3V (R) . 



 [ 5 ] ED–2759 

  P. T. O. 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ eku yhft, {ks= R ij 2V (R)  Øfer&;qXeksa dk lfn’k 

lef”V gS( rks fl) dhf,t fd :ikUrj.k 

2 2: V (R) V (R)f  tks ( , ) ( cos sinf x y x y  

sin cos )x y ls ifjHkkftr gS] ,d rqY;kdkfjrk gSA 

Let 2V (R)  is a vector space of ordered pairs of 

elements of field R. Then show that the 

transformation 2 2: V (R) V (R)f defined by : 

( , ) ( cos sinf x y x y sin cos )x y is an 

isomorphism. 

¼c½ fdlh vkO;wg 

2 2 1

A 2 3 1

1 2 2

 ds vkbxsu ekuksa ds laxr 

lHkh vkbxsu lfn’k Kkr dhft, \ vkbxsu lehdj.k dh 

ifjHkk”kk fyf[k,A 5 

Find all the eigen vectors corresponding to eigen 

values of the matrix : 

2 2 1

A 2 3 1

1 2 2

 

Also define the eigen equation. 

¼l½ ysxzkat ds leku;u fof/k ls f}?kkrh&le?kkr % 

2 2 2
1 2 3 1 2 1 32 7 4 8q x x x x x x x   

dks cfgr&le?kkr esa leku;u dhft, vkSj bldh tkfr] 

lwpdkad vkSj fpfUgdk Kkr dhft,A 
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Using Lagrange‟s method, reduce the given 

quadratic form : 

2 2 2
1 2 3 1 2 1 32 7 4 8q x x x x x x x  

into canonical form; and find its rank, index and 

signature. 

bdkbZ&5 

(UNIT—5) 

5- ¼v½ ;fn  rFkk  fdlh vkUrj xq.ku lef”V V(F) esa dksbZ 

nks lfn’k gksa rks fl) dhft, fd 

2 2 2 2|| || || 2 || || 2||   

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

If  and  are two vectors of an inner product 

space V(F), then prove that  

2 2 2 2|| || || 2 || || 2||  

and give the geometrical interpretation of the result. 

¼c½ vkUrj xq.ku lef”V dh ifjHkk”kk fyf[k,A ekuk fd V(C) 

bdkbZ vUrjky 0 1t  ij lHkh lrr~ lafeJ 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 vkUrj&xq.ku lef”V gSA 5 

Define inner-product space. Let V(C) be a vector 

space of all continuous norm functions on the unit 

interval 0 1t . If  ( ), ( ), Vf t g t and  

1

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

then prove that V is an inner-product space. 



 [ 7 ] ED–2759 

  P. T. O. 

¼l½ xzke&f’eV fof/k ls 4V (R)  ds fuEu ,d ?kkrh; Lora= 

lfn’k ds leqPp; S dk vfHkykfEcdhdj.k dhft, % 

1 2 3, ,S   

tgk¡  

1 1, 0, 1, 1 , 2 1, 0, 1, 1 ,  

3 0, 1, 1, 1 .  

Using Gram-Schmidt method, make the 

orthonormalization of vectors of linearly 

independent setson 4V (R) , for 1 2 3, ,S  

when :  

1 1, 0, 1, 1 , 2 1, 0, 1, 1 ,

3 0, 1, 1, 1 .
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