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ED-2759(S)

B.A./B.Sc./B.Sc. B.Ed. (Part-III)
Suppl. EXAMINATION, 2021 

MATHEMATICS

Paper Second

(Abstract Algebra)

Time : Three hours Maximum Marks : 50

UkksV& izR;sd bdkbZ ls dksbZ nks Hkkx gy dhft,A lHkh iz'uksa ds vad

leku gSaA

Attempt any two questions from each Unit. All

questions carry equal marks.

bdkbZ&1

 Unit–1

1. ¼v½ eku yks G ,d lewg gS rFkk ¢G  Øe fofues; milewg gSA rc

fl) dhft,µ
(1) ¢G G,  dk ,d izlkekU; milewg gS]

(2) 
G

G ¢
 vkcsyh gSA

Let G be a group and ¢G  be its commulator subgroup.

Then prove that 

(1) ¢G , is normal subgroup of G 

(2) 
G

G ¢
 is Abelian group.

¼c½ ;fn H ,d lewg G dk ,d p-flyks milewg gS rFkk x HÎ ,

rc fl) dhft, xHx -1 Hkh G dk p-flyks milewg gSA
If H is a p-Sylow subgroup of group G and x HÎ , then 

prove that xHx -1  is also a p-Sylow subgroup of G.

¼l½ ;fn G rFkk G 1 rqY;dkjh vkcsyh lewg gS] rc fdlh iw.kk±d S
ds fy, fl) dhft, fd G S( ) ,oa G S( )1  rqY;dkjh gSaA
If G and G 1  are isomorphic abelian groups. Then

prove that for any integer S, G S( )  and G S( )1  are

isomorphic.

bdkbZ&2

Unit–2

2. ¼v½ vo'ks"k oxZ ekWM~;wyksa 5 ds {ks=k ij fuEu cgqinksa dk egÙke
mHk;fu"B (g.c.d) Kkr dhft,µ

f x x x x( ) = + + +3 22 3 2

g x x( ) = +2 4      

vkSj bls nks ,d?kkrh inksa ds :i esa O;Dr dhft,A
Find the g.c.d. of the following polynomials under

moduls 5.

f x x x x( ) = + + +3 22 3 2 and

g x x( ) = +2 4       
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¼c½ fl) dhft, fd izR;sd ;wDyhMh; oy; ,d eq[; xq.ktkoyh
oy; gksrk gSA
Prove that every Eucliedean ring is principal ideal

ring.

¼l½ eku yks f ,d R-ekM~;wy M var{ksZih ,d R-ekM~;wy N dk ,d 
R-lekdkfjrk gSA rc fl) dhft,

M

Kerf
I fm@

Let f be an R-homomorphism of an R-module M into

an R-module N. Then prove that :

M

Kerf
I fm@

bdkbZ&3

Unit–3

3. ¼v½ fl) dhft, fd laiw.kZ m × n vkO;wgksa] ftuds vo;o okLrfod 
la[;k;sa gSa] dk leqPp; M Fmn ( ) okLrfod la[;kvksa ds {ks=k F
ij vkO;wgksa ds ;ksx vFkkZr~ lfn'k ;ksx vkSj ,d vfn'k }kjk ,d 
vkO;wgksa dk xq.ku vFkkZr~ vfn'k xq.ku ds lkis{k ,d lfn'k
lef"V gksrk gSA
Prove that the set M Fmn ( ) of all m × n matrixes with

their elements as real numbers is a vector space over

the field F of real numbers with respect to addition of

materices as addition of vectors and multiplication of

a matrix by scalar as scalar multiplication.

¼c½ fl) dhft, fdlh ifjferr% tfur lfn'k lef"V V F( ) dk

izR;sd jSf[kdr% Lora=k mileqPp; V ds ,d vk/kkj dk ,d

va'k gksrk gSA

Prove that every linear independent subset of a

finitely generated vector space V F( ) form a part of

basis of V.

¼l½ n'kkZb;s fd leqPp; S a ib c id C R= + +{ , }, ( ) dk vk/kkj

leqPp; gSA ;fn vkSj dsoy ;fn ad bc- ¹ 0.

Show that set S a ib c id= + +{ , }, is a basis set of 

C R( ) if ad bc- ¹ 0

bdkbZ&4

Unit–4

4. ¼v½ eku yks ,d jSf[kd :ikarj.k T P P: 1 2®  fuEu :i esa

ifjHkkf"kr gSµ

T p x x p x{ ( )} ( )=

;fn B u u= { , }1 2  rFkk ¢ = ¢ ¢ ¢B u u u{ , , }1 2 3  Øe'k% P1 vkSj P2

ds vk/kkj gSa] tgk¡ 

u1 1= , u x2 = , ¢ =u1 1, ¢ =u x2 , ¢ =u x3
2

rc T dk vkO;wg] vk/kkjksa B rFkk ¢B  ds lkis{k Kkr dhft,A

Let T P P: 1 2®  be the Linear transformation defined

by T p x x p x{ ( )} ( )=
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if B u u= { , },1 2  ¢ = ¢ ¢ ¢B u u u{ , , }1 2 3  be bases of P1  and P2

respectively where 

u1 1= , u x2 = , ¢ =u1 1, ¢ =u x2 , ¢ =u x3
2

Find the matrix of T with respect to the bases B and

¢B .

¼c½ ,d jSf[kd :ikarj.k T V V: 3 3®  fuEu izdkj ls ifjHkkf"kr
gSµ

T e e e( )1 1 2= -

T e e e( )2 2 32= +

T e e e e( )3 1 2 3= + +

tgk¡ { },e e e V1 2 3 3 ds izekf.kd vk/kkj gSaA T  ds fy;s

tkfr&'kwU;rk izes; lR;kfir dhft,A
Verify Rank-Nullity theorem for the linear

transformation T V V: 3 3®  defined by 

T e e e( )1 1 2= -

T e e e( )2 2 32= +

T e e e e( )3 1 2 3= + +

¼l½ fuEu f}?kkrh le?kkr dks fofgr :i esa O;Dr dhft, rFkk

mldh tkfr] lwpdkad ,oa fpfUgdk Kkr dhft,µ

9 2 3 4 62 2 2= - + - +x y z yz xz

Reduce the following quadratic form into canonical

form and find its rank, index and signature :

9 2 3 4 62 2 2= - + - +x y z yz xz

bdkbZ&5

Unit–5

5. ¼v½ fdlh varj xq.ku lef"V V F( ) esa fdUgha nks lef"V lfn'kksa a b,

ds fy, fl) dhft,µ
| ( ) | | | | | | | | |a b a b£

In inner product space V F( ) for any two vectors a b,

prove that :

| ( ) | | | | | | | | |a b a b£

¼c½ ;fn ,d vkUrj xq.ku lef"V esa a b a b+ = +  gksa rks
fl) dhft, fd lfn'k a vkSj b jSf[kdr% ijrU=k gksrk gS]
ijUrq foykse lnSo lR; ugha gksrkA
If is an inner product space a b a b+ = +  

Then prove that the vectors are Linear Dependent

(LD) given an example to show that the converse of

this statement is false.

¼l½ fdlh ifjfer foeh; vkUrj xq.ku lef"V ds fy, cslsy
vlfedk dks fyf[k, ,oa fl) dhft,A
State and prove Bessel’s inequality for the finite

dimensional vector space.
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