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E–3769 

B. Sc. (Part III) EXAMINATION, 2021 

MATHEMATICS 

Paper Second 

(Abstract Algebra) 

Time : Three Hours ]  [ Maximum Marks : 50 

uksV % lHkh iz’u vfuok;Z gSaA izR;sd iz’u ls dksbZ nks Hkkx gy  dhft,A 

lHkh iz’uksa d¢ vad leku gSaA 

 All questions are compulsory. Attempt any two parts of 

each question. All questions carry equal marks. 

bdkbZ&1 

(UNIT—1) 

1- ¼v½ ekuk fd G  ,d lewg gS rFkk T, G  dk Lodkfjrk gSA ;fn 

N( ) { G; }a x xa ax  gks] rks fl) dhft, fd % 

N(T( )) T(N( ))a a  Ga   
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Let G be a group and T an automorphism of G. If for 

Ga , N( ) { G; }a x xa ax , prove that : 

N(T( )) T(N( ))a a  

¼c½ ifjfer lewg G  dk oxZ lehdj.k fyf[k, ,oa fl) dhft,A 

State and prove the class equation of any finite group G. 

¼l½ eku yks G  dksfV 108 dk ,d lewg gSA n’kkZb;s fd dksfV 27 

;k 9 ds ,d izlkekU; milewg dk vfLrRo gksrk gSA 

Let G be a group of order 108. Show that there exists a 

normal subgroup of order 27 or 9. 

bdkbZ&2 

(UNIT—2) 

2- ¼v½ fdlh oy; R  dh nks xq.ktkofy;ksa S  vkSj T  dk la?k R  

dk ,d xq.ktkoyh gksrk gS ;fn vkSj dsoy ;fn ;k rks S T  

;k T S A 

For two ideals S and T of any ring R, S T is an ideal 

of R iff either S T  or T S . 

¼c½ vo’ks”k oxZ ekM~;wyks 5 ds {ks= ij fuEu cgqin % 

3 2( ) 2 4f x x x x   

rFkk      6 5 3 2( ) 3 4 3 3 4g x x x x x x  

dk egŸke mHk;fu”B Hkktd Kkr dhft,A 
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Find the g. c. d. of : 

3 2( ) 2 4f x x x x
 

and           6 5 3 2( ) 3 4 3 3 4g x x x x x x  

under modulo 5. 

¼l½ R-ekWM~;wy M dks blds miekWM~;wy 1N  rFkk 2N  dk ljy 

;ksx gksus ds fy;s vko’;d ,oa i;kZIr izfrca/k ;g gS fd % 

(i) 1 2M N N   

(ii) 1 2N N {0}  

The necessary and sufficient condition for an R-

module M to be a direct sum of its two sub-modules 

1N  and 2N  are that : 

(i) 1 2M N N   

(ii) 1 2N N {0}  

bdkbZ&3 

(UNIT—3) 

3- ¼v½ lfn’k lef”V V(F)  dk vfjDr mileqPp; W  lfn’k 

milef”V gksxk ;fn vkSj dsoy ;fn % 

, F, , W Wa b a b  
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The non-empty subset W of a vector space V(F) is a 

subspace iff : 

, F, , W Wa b a b . 

¼c½ lfn’k lef”V ds fy;s fcek izes; fyf[k, ,oa fl) dhft,A 

State and prove dimension theorem for vector space. 

¼l½ tk¡p dhft, fd fn;k x;k lfn’k 

{(1,1, 2), (1, 2, 5), (5, 3, 4)} leqPp;] 3IR  dk vk/kkj cukrk 

gS ;k ughaA 

Determine whether the following vectors form a basis 

of 3IR or not : 

{(1,1, 2), (1, 2, 5), (5, 3, 4)}. 

bdkbZ&4 

(UNIT—4) 

4- ¼v½ 3V (IR)  ij jSf[kd :ikUrj.k T ] tks % 

 1 2 3 1 3 2 1 1 2 3T( , , ) (3 , 2 , 2 4 )x x x x x x x x x x   

}kjk ifjHkkf”kr gS] dk vk/kkj {(1, 0,1), ( 1, 2,1), (2,1,1)}  ds 

lkis{k vkO;wg Kkr dhft,A 

Let T be the linear operator on 3IR  defined by : 

         1 2 3 1 3 2 1 1 2 3T( , , ) (3 , 2 , 2 4 )x x x x x x x x x x . 

What is the matrix of T in the ordered basis 

{(1, 0,1), ( 1, 2,1), (2,1,1)}  ? 
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¼c½ tkfr&’kwU;rk izes; fyf[k, ,oa fl) dhft,A 

State and prove Rank-nullity theorem. 

¼l½ fl) dhft, fd vkO;wg A  ,d fod.khZ; vkO;wg gS] tgk¡ % 

1 1 4

A 3 2 1

2 1 1

  

Show that the following matrix A is diagonalizable : 

1 1 4

A 3 2 1

2 1 1

.  

bdkbZ&5 

(UNIT—5) 

5- ¼v½ dkS’kh&’oktZ vlfedk fyf[k, ,oa fl) dhft,A 

State and prove Cauchy-Schwarz inequality. 

¼c½ ;fn  vkSj  fdlh vkUrj xq.ku lef”V V(F)  ds lfn’k 

gSa] rc fl) dhft, % 

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

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

If  and  are vectors in an inner product space V(F) , 

prove that : 

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

Interpret the result geometrically. 
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¼l½ vk/kkj leqPp; 2 3{1, , , }x x x  ls ‘kq#vkr djds 3P [ 1,1]  

dk ,d izlkekU; ykfEcd vk/kkj Kkr dhft,] tcfd vkUrj 

xq.ku dh ifjHkk”kk fuEu gS % 

1

1
, ( ) ( )p q p x q x dx   

tgk¡ ( )p x  rFkk ( )q x ] 3P [ 1,1]  ds LosPN cgqin gSaA 

Find an orthonormal basis of 3P [ 1,1]  starting from 

the basis 2 3{1, , , }x x x . Use the inner product defined 

by : 

1

1
, ( ) ( )p q p x q x dx  

where ( )p x  and ( )q x  are arbitrary polynomials of 

3P [ 1,1] . 
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