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1. (a) Define an Abelian group. Prove that in a group

Gifab=caimpliesb=cforalla, b,cin G
. then G is Abelian (that is, left-right
cancellation property implies Abelian).
2+5.5=7.5
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2.

(b)

(c)
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Show that the set R*, the set of non-zero
real numbers, is a group under
multiplication. " 7.5

Construct the Cayley'table of the Dihedral
group D, (the group of symmetries of a
square). 7.5

Let G be an Abelian group under
multiplication with identity e. Then prove
that

H= {x2 |xe G}
is a subgroup of G. ' 7.5

Define order of an element in a group G.
Find the order and inverse of each element
in the group U(12). 2+5.5=7.5

State and prove Finite Subgroup Test.

2+5.5=7.5

Let G be group and let a belong to G. If a has
infinite order, then a! = & if and only if i = j.

If a has finite order, say, n, then < a > =

fe, a, a2, a3, ....., a1 and a! = &l if and only if

n divides i —j. 3+4.5=7.5

(b)

(0)

(c)
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Let S, denotes the set of all one-to-one and
onto functions from {1, 2, 3} to itself. How
many elements are in S, ? List them.

1.5+6=7.5
Let G = Z, and H = {0, 3, 6}. Find left and
right cosets of H in G. 7.5

Define index of a subgroup in a group. Let
|a |= 30 How many left cosets of < a* > in
< a > are there ? 2+5.5=7.5

Let H = {(1), (12) (34)} in A,. Show that H is
not normal in A,. ' 7.5

Show that the mapping ¢ from R* to R*,

defined as (p(x) =|x| where R * denotes set

of non-zero real numbers, is a
homomorphism. Also find Ker ¢ . 4.5+3=7.5

Give an example of finite non commutative
ring and of infinite non commutative ring
that does not have a unity. Show by an
example that for fixed elementsaand bin a
ring, the equation ax = b can have more than
one solution, justify it with a reason.

1.5+2+4=7.5
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