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SJ-237

B.Sc. (Part-111) Examination, 2021
MATHEMATICS
[ Paper : Second |
( Abstract Algebra )
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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UNIT-1/SHE -1  [5x2=10]

Prove that the mapping x — x~! ona group G
to (G is an automorphism if and only if G is

abelian.
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State and prove third Sylow's theorem.
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Let G be a group, f an automorphism of (.
N is anormal subgroup of (G . Prove that f(N)

from is a normal subgroup of .
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Fortwoideals § and 7 ofanyring R, SUT is
an ideals of R if and only if either S < T or

TcS.
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Find the greatest common divisor(gcd) of

following polynomial defined on the field (Q,+ )
and express it as a linear combination of two

polynomial f(x):x4+x3+2x2+x+1

g(x)=x3—1.
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Let Ay be an R-module and let 4 and B be
two submodule of pf. Then 44+ B is also a

submodule of f .
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If W, and WV, are two subspace of vector space
V(F), then intersection W, "W, is also a

subspace of V(F) )
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State and prove Basis theorem.
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Prove that the net of vectors
(1,3,2),(1,-7,-8),(2,1,-1) is linearly

dependentin V; (R) :
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Let V(F) and U(F) be vector space over the
field . Let TV — U be alinear transformation

y
from J/ onto {J with kernel g , then X =U.
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Alinear transformation 7" : V; — V, is defined as
follows

T(e)=(2.1),T(e,)=(0,1).T(e;) = (11)
where {61,62,63} is the standard basis of V.

Find the range, null space of 7 and verify rank,

nulity theorem.
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T(e)=(2.1),T(e,)=(0,1), T (e;)=(1,1)
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Show that the following matrix 4 is diagonalizable

1 1
A=|-1 2
0 1

W = N
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UNIT-V/SHE -V [5x2=10]

If ¢ and [ are vectors in an inner product space

V(F);
o+ B+ = A = 2]l + 2] B

Interpret the result geometrically.
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Apply the Gram-Schmidt orthogonalization

process to obtain an orthonormal from the basis
B={BIB2B3} of V3(R) where
B, :(1,0,0),32 :(1,1,0) and B, :(1,1,1).

A3 & wil<d FHH B SEIT B V4 (R)
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YR Tt i 7@t B, =(1,0,0), B, =(1,1,0)
aar B, =(LL1).

Prove that any orthonormal set of vectors in an

inner product space is linearly independent.
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