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( Symbols / Notations have their usual meanings. )

Answer any four questions.

1. a) Define rectangular band. Show that a semigroup is
isomorphic to a rectangular band if and only if it is
isomorphic to the direct product of a left zero

semigroup and a right zero semigroup.
b) Define a congruence p on a semigroup S. If
¢:S — T is a homomorphism such that p c ker¢,

then show that there is a unique homomorphism

B:% — T such that ran(B)=ran(¢) and ¢ = p*,

where p is the natural epimorphism from S onto
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2. Define a perodic semigroup. Define also index and period
of S. Show that in a periodic semigroup every element
has a power which is idempotent. Explain with an

example of such semigroup. 2+24+3+3
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b)

b)

[2]

Define the Green’s equivalence relations o0 and R an

a semigroup. Prove that oo R =Roqt.

Define poo and pv o for the congruence p and ¢
on a semigroup S. If peo=0op, then show that
pvOo=po0. 5+5
Define the Green’s equivalence relation D and Jon a

semigroup. Prove that in a periodic semigroup, D=J.

Define an orthodox semigroup. Let S be a regular
semigroup such that if e is an idempotent, then every
inverse of e is idempotent. Prove that § is an

orthodox semigroup. 5+5

When is a semigroup said to be embedded said to be
embedded in another semigroup? Suppose S be a
semigroup with identity (ie, a monoid). Is it
embedded in semigroup of transformations J;? —
explain.

Let a be an element of a regular D-class D in a
semigroup S. If be D is such that R, (1L, and
L, R, contains idempotent e and f respectively,

then show that H;, contains and inverse ¢ such that
ad" =eand a’a=f.
Show that a semigroup S is completely regular if and

only if S is union of groups.

b)

[3]

Let e and f'be idempotents in a regular semigroup S.
Then prove that S(e, f) is a subsemigroup of S and

also a rectangular band, where

S(e,f)z{geE:gezfgzg, egfzef},
is a sandwich set of e and f and E is the set of all
idempotents of S. 5+5



