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[1] 
ROLL NO..................... BA3BS3M02/22 

ANNUAL EXAMINATION, 2022 
B.A./B.Sc.-III 

MATHEMATICS 
PAPER-II 

ABSTRACT ALGEBRA 
TIME: 3 HOURS      Maximum: 50 
                           Minimum:  17 

:-    
Note:  Solve any two parts from each unit. All questions carry equal marks.  

 
UNIT-I 

 (a) ekuk ܩ ,d lewg gS rFkk ݃ ∈   dk ,d fLFkj vo;o gS] rc ܩ 

fl) dhft, dh Qyu ܶ݃: ܩ → (ݔ) ݃ܶ tks ܩ = ݔ∀ଵି݃ݔ݃ ∈   ܩ

ls ifjHkkf’kr gS] ܩ dk ,d Lokdkfjrk gSA  

Let ܩ be a group & ݃ ∈  be a fixed element. Then prove that ܩ
the function ܶ݃: ܩ → (ݔ) ݃ܶ which is defined by ܩ =
 .ܩ ଵ is an automorphism ofି݃ݔ݃
 

 (b) ;fn (ܩ)݋ = 56 fl) dhft, fd ܩ, 1 ;k 8 flyks milewg 

j[krk gSA vaR; dh fLFkfr esa fl) dhft, fd ܩ ,d izlkekU; 

2& flyks milewg j[krk gSA  

If (ܩ)݋ = 56, prove that ܩ has 1 or 8 sylow subgroup. 
Finaly, prove that ܩ has a normal  2-sylow subgroup.  

P.T.O. 
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(c) ekuk ܩ, ଵܰ, ଶܰ − − − ௡ܰ dk vkarfjr vuqykse xq.kuQy gS 

tgk¡ ଵܰ, ଶܰ − − − ௡ܰ,  ds izlkekU; milewg gSaA rc ܩ

n'kkZb;s fd ௜ܰ⋂ ௝ܰ = ൛ ௝݁ൟ, ݅ ≠ ݆.  
Let  ଵܰ, ଶܰ − − − ௡ܰ be the  internal direct products of ܩ, 
where ଵܰ, ଶܰ − − − ௡ܰ are normal subgroups of  ܩ  then 
prove that ௜ܰ⋂ ௝ܰ = ൛ ௝݁ൟ, ݅ ≠ ݆. 

 
UNIT-II 

 (a) fl) dhft, fd ,d oy; dk izR;sd foHkkx oy;] oy; dk  

lekdkjh izfrfcEc gksrk gSA  

Prove that every quotient ring of a ring is a homomorphic 
image of a ring.  
 

(b) vkbaLVhu lw= dh enn ls fn[kkb;s fd cgqin  

ସݔ + ଷݔ + ଶݔ + ݔ + 1 ifjes; la[;kvksa ds fy, v[kaMuh; 

gSaA   

By use of Einstein criterian show that polynomial 
ସݔ + ଷݔ + ଶݔ + ݔ + 1  is irreducible for rational numbers.  

 
(c) fl) dhft;s fd miekM~;wyks dk LosPN loZfu’B ,d miekM~;wy 

gksrk gSA    
Prove that, arbitrary intersections of submodules is also a 
submodule.   

 
[5] 

 
(c) ekuk ଶܲ dksfV 2 rd ds cgqinksa dk leqPp; gS ftlds mij vkarj 

xq.ku fuEu izdkj ls ifjHkkf’kr gS&  

,(ݔ)݂) ((ݔ)݃ = ׬ .(ݔ)݂ ଵܺ݀(ݔ)݃
଴  tgk¡ ଶܲ dk ሼ1, ܺ, ܺଶሽ vk/kkj 

gS 

bl vk/kkj dh lgk;rk ls izlkekU; ykafcd vk/kkj Kkr dhft,A  

Let ଶܲ be the set of polynomials of order 2 and inner product 
is defined as (݂(ݔ), ((ݔ)݃ = ׬ .(ݔ)݂ ଵܺ݀(ݔ)݃

଴ ,    ݁ݎℎ݁ݓ
ሼ1, ܺ, ܺଶሽ is a basis of ଶܲ. Find out the orthonomal basis with 
the help of given basis.  

-------xxxx------- 
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UNIT-III 
 (a) fl) dhft, fd ܴሾݔሿ = ሼ(ݔ)݌, ,(ݔ)ݍ  ¡ሽ ] tgk(ݔ)ݎ

(ݔ)݌ = 1 + ݔ + ,ଶݔ2 (ݔ)ݍ = 2 − ݔ + ,ଶݔ (ݔ)ݎ = −4 + ݔ5 +  ଶݔ
dk fudk; jSf[kfer% ijra= gSA  

Prove that ܴሾݔሿ = ሼ(ݔ)݌, ,(ݔ)ݍ  ሽ] where(ݔ)ݎ
(ݔ)݌ = 1 + ݔ + ,ଶݔ2 (ݔ)ݍ = 2 − ݔ + ,ଶݔ (ݔ)ݎ = −4 + ݔ5 +   ଶݔ
system is linearly dependent.  

 (b) foLrkj izes; dk dFku fyf[k, rFkk fl) dhft,A  

State & prove extension theorem.  
 

(c) ଷܸ(ܴ) ds vk/kkj leqPp; ܵ = ሼ(1,1,1), (1,1,0), (1,0,0)ሽ ds 

lkis{k lfn'k ∝= (ܽ, ܾ, ܿ)  ds funsZ'kkad Kkr dhft,A   

Find the co-ordinate of vector ∝= (ܽ, ܾ, ܿ) relative to basis 
set  ܵ = ሼ(1,1,1), (1,1,0), (1,0,0)ሽ for ଷܸ(ܴ).  

 
UNIT-IV 

 (a) ekuk ܶ, ܴଷ ij ,d jSf[kd ladkjd gS tks  

,ଵݔ)ܶ ,ଶݔ (ଷݔ = ଵݔ) + ଶݔ + ,ଷݔ ଵݔ− − ଶݔ − ,ଷݔ4 ଵݔ2 −    ଷ) lsݔ

ifjHkkf’kr gS] vkk/kkj ܤ = ሼ∝ଵ, ∝ଶ, ∝ଷሽ tgk¡ ∝ଵ= (1,1,1),  
∝ଶ= (0,1,1), ∝ଷ= (1,0,1) ds lkis{k ܶ dk vkO;wg Kkr dhft,A  

Let ܶ be a linear operator on ܴଷ which is define as  
,ଵݔ)ܶ ,ଶݔ (ଷݔ = ଵݔ) + ଶݔ + ,ଷݔ ଵݔ− − ଶݔ − ,ଷݔ4 ଵݔ2 −  (ଷݔ

find the matrix with respect to Basis ܤ = (∝ଵ, ∝ଶ, ∝ଷ) where 
∝ଵ= (1,1,1) , ∝ଶ= (0,1,1), ∝ଷ= (1,0,1) 

 
[4] 

 
(b) dksfV 'kwU;rk izes; fyf[k, rFkk fl) dhft,A   

State & prove Rank nulity theorem. 

(c) fuEu gkesZVh; le?kkr ds fod.kZ le?kkr esa lkeku;u dhft,&   

Reduce the following Hermitian quadratic to diagonal 
quadratic   

xതଵ, xଵ + 2xതଶxଶ + 3xതଷxଷ − 2i xതଵxଶ + 2i  xଵ xതଶ − 3i xതଶxଷ + 3i xതଷxଶ 
 

UNIT-V 
 (a)  fl) dhft, fd fuEu vkUrj xq.ku ds lkis{k ଶܸ(ܴ) ds vkarj  

xq.ku lef’V gSA (ߙ, (ߚ = ܽଵܾଵ − ܽଶܾଵ − ܽଵܾଶ + 2ܽଶܾଶ, tgk¡  

ߙ = (ܽଵ, ܾଵ) & ߚ(ܽଶ, ܾଶ)  
Prove that the following inner product is and inner product 
space (ߙ, (ߚ = ܽଵܾଵ − ܽଶܾଵ − ܽଵܾଶ + 2ܽଶܾଶ, where  

ߙ = (ܽଵ, ܾଵ) & ߚ(ܽଶ, ܾଶ)  
 
(b) lfn'k vkarj xq.ku esa nks lfn'k ߙ rFkk ߚ ykafcd gksxsa ;fn vkSj 

dsoy ;fn ‖ܽ ∝ ଶ‖ߚܾ+ = ‖ܽ ∝‖ଶ + ,ܽ ¡ଶ ] tgk‖ߚܾ‖ ܾ vfn'k 

gSA  

 are two orthogonal vectors in inner product space if ߚ & ߙ
and only if ‖ܽ ∝ ଶ‖ߚܾ+ = ‖ܽ ∝‖ଶ + ,ܽ ଶ  where‖ߚܾ‖ ܾ are 
scalars.  

 P.T.O. 


