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(Group Theory)

" Time : Three Hours ) [ Maximum Marks : 73

Note : There are three Sections A, B and C in this paper.
Section A is compulsory. Attempt four questions
from Section B any nve questions from Section C.
Marks allotted to each question are indicated against
them. Answer the questions in serial order as far as
possible. Symbols used have their usunl meanings.
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State and prove Lagrange’s theonem and also show that

converse of Lagrange’s theorem 15 not troe. T4
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1. State and prove Cayley’s theorem 7
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4, (a) Definca group Prove that (Z, *) whene Z is set of

integers and * © given by a*bma+bh+l
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Prove that H, nHj is a subgroup of G where H,
and H, are two subgroups of G. 1;4.%
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Show that every cyclic group is an abelian group.
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Prove that the intersection of any two normal sub-

groups of a group is a normal subgroup. g,q_:.
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Form the composition 1able for the quotient group
—E— where Py be the sgnmimeh'i-::. group on three
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symbols a,b,¢ and A, be the alternating group

an three symbols a, b, c. zﬁi—;-
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7. Show that the necessary and sufficient condition for a
homomorphism f of & group G into a group G° with
Kemel K to be ar isomorphism of G into G° is that
K={e}. 419
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8. (8) Prove that N{a), the normalizer of @ 1n group G
is the subgroup of G 1"4%
fag e & aeG, W Tﬁﬁ?ﬂ%ﬁﬁ' N {a),
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(b) Prove that the centre Z of a group G is a normal
subgroup of G. w4
e dftRfFoE G = Z, G 91 8
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9. (a) Prove that the order of every element of a finite

group-is {inite and is less than or equal 1o :.h:
order of G. 245
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If G is an abelian group for a.be G, then show
that (ab)" =a"h" where n is an integer. 2}'5
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m T B (ab) =a"", T n @ TS
t

_ AHE___
& VIDYARTHI

v

Show that the set P.dﬂwhlm
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and n<2 this group is

abelian and for n>2 the group is non-abelian. 5/10
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Show that a necessary and sufTicient condition Tor
a non-empty subset H of & group G 10 be a sub-

group is that e H,beH =ab™" eH, where b~'
is the inverse of b in G. 15"‘
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Show that the union of two subgroups of a group
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the other. 2573
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Prove that the set of all cosets of & nomal
subgroup s a group with respect to multiplication
of complexes s thy composition s
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