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ABSTRACT

A congruence p on a semigroup S is called a congruence-free

congruence if the semigroup S/p is congruence-free.

A congruence p on a semigroup S is a nonuniversal congruence-
free congruence if and only if p is a maximal nonuniversal congruence
on-S.

One of the main results is giving characterizations of con-
gruence-free congruences on some interesting semigroups of numbers.
The: following are obtained :

(i) A congruence p on the semigroup of integers under usual
multiplication is congruence-free if and only if there exists a subset
A of prime numbers such that (a, b) & p iff the absolute values of a
and b are both or are neither finite products of some powers of ele-
ments from A.

(ii) A nonuniversal congruence p on the semigroup N of non-

negative integers under usual addition is congruence-free if and only
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if either p = {(0, 0)}U {(a, b) | a, b are positive integers} or
o =1{(a, b) | a, be N , a =b (mod p)} for some prime p.

(iii) A nonuniversal congruence p on the semigroup [0, 1]
= {x I x is a real number such that 0 < x < 1} under usual multiplica-
tion is congruence-free if and only if either
o.= 1107 0)} U (0, 1]:% (0, 117 a2{fy 1'% [0, 12 U {1, 1

An another main result of this thesis is to characterize con-
gruence-free congruences on symmetric inverse semigroups on countable
sets. This is an application of Trotter's work of characterizing
congruence-free inverse semigroup with zero. It is proved that the
symmetric inverse semigroup on any countable nonempty set X, Ix’ has
exactly one nonuniversal congruence-free congruence Gx, that is, GX is

the maximum nonuniversal congruence of I The explicit form of 6X is

X"
as follows : If X is finite, §; = (G, X G,) U [(IX\ Gx) x (IX\ Gx)]
where Gx is the symmetric group on X. If X is denumerable,

5= {(a, 8) € I, X I | Au\D(a, B) and AB\ D(a, B) are finite}

where for a, B & Ige Ao, denotes the domain of a and D(a, B)=

{x € da N AB | xa = xB}.
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