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SECTION - A
(Each question 1 carries 4 marks. All
questions are compulsory
1. Define order of an element of a group. Find order of
d 2¢Z,, where Z, is additive group of integers under
addition moduio 6

2. Does there exist a non - abelian cyclic group? Justify.
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Define Euler’s function ¢. Find #(8) and #5).
Let /:G—-»G' benhotnomorphismﬁ'omgrwp(}imo
G’- Then show that f(e)=¢', where € and ¢ are
respective identity elements of G and G-
Show that every ideal of a ring R is a subring of R. Also
given an example of a subring of a nng W hich 1s not an
idcal.

SECTION - B
Each question in Scction B3 carries 8 marks. All questions
are compulsory
Prove that any finite semi group is a group if and only if
both the cancellation laws hold in it.
Prove that intersection of two subgroups of a group 1S

again a subgroup. What abou! union? Justify.

State and prove Fermat’s Theoren

SECTION -«
(Each question in Section L carmies 18 marks. Attempt
any two). https://www.jktopper.com

Let G be a group with identify ¢. Then show that
i ab=ac implies b = ¢, for all a,b,ceC.
ii. (ab)'=b"a' forall abe G.

i, Idenuty of G is unique.

¥

a’=(a')" forall geG.
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Show that the order of u cyclic group is equal to
the order of its gencrator.

Define commutator subgroup. Show that G is
abelian if and only if commutator subgroup of G
is trivial.

Define a quotient group. Give an example of a
non-abelian and non - cyclic group G and normal
subgroup H of (i such that G\H 1s ¢yclic.

IfH is subgroup of a group (i then show that aH=bH

L F

1f and only 1
If H is subgroup of a group (i, then there s one to
one correspondence between any two right cosets

of Hin G

I)CI-I‘IL a ring } 1 _.;_"..'_ Ofnain and a ZEeTO
divisors in a ring. Show that a commutative ring R
with unity is an integral domain if and only if

cancellation [
Define a field and show that every finite integral

domain 1s a field
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