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KN-237

B.Sc. (Part-111) Examination, 2022
(NewCourse)

MATHEMATICS

(Abstract Algebra)
| Paper : Second |
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Passing Marks : 17

Note : Solve any two parts from each question. All questions

carry equal marks.
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Show that ; _y ;! is an automorphism of group

(; ifand only if (7 is abelian.
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Prove that every abelian group of order 6 is cyclic.
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If K isa p-sylow subgroup of (G and x (7,

then 'Ky is alsoa p-sylow subgroup of (.
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Union of two ideals § and T ofaring R is an

ideals of p ifandonlyifeither ST orT = §.
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Find the degree of

[/ (x)+g(x)]. f(x) g (x).h(x)h(x)h(x)

where the polynomials are on the integers (mod
8 ) and operations are addition and multiplication

and
f(x)=2x+4x", g(x)=2+6x+4x",

h(x)=2+4x.

[/ (x)+2(x)] f(x)g(x) A(x)h(x)h(x)
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f(x)= 2x +4x7, g(x)=2+6x+ 4x°,
h(x)=2+4x.

Prove that : The range of homomorphism is a

submodule.
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Let V' (R) be the vector space of complete real
continuous functions. Then show that the solution

set JJ7 of differential equation

2y W,
dx” dx

where y = f(x) is the subspace of J/.
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Prove that : The linear span L(S) of any subset

of § of a vector space V(F) is a subspace of

) generated by § .
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State and prove : 'Extension theorem'.
feraet, e @it @ fomm =
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What is fundamental theorem of vector space

homomaorphism ? Explain.
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State and prove : 'Rank Nullity theorem’.
foraat, frg @it : ‘Hife g Tl

Write down the quadratic form corresponding to

the symmetric matrix 4, where

A=diag (4, Ay 4,).
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If @ =(a.a,),f=(b.b,) €V, (R), then show
that ¥, (R) be an inner product space for the
inner product (&, ) = a,b, — a,b, — a,b, defined
on V5 (R).
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Prove that if ¢ and S are vectors in a unitary
space, then :

i 4(a.p)=|a+p[ ~|a-p +

ifa+ip| -ille-ip|

() (a.8)=Re(a.p)+iRe(.if)
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(i)  (a.p)=Re(a,pB)+iRe(a,ip)

(c) State and prove : Bessel's Inequality for finite

dimensional spaces.
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