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ABSTRACT

By a commutative semiring we mean a semiring in which both
addition and multiplication are commutative. A semiring S is
congruence—free iff the only congruences on S are S x S and the
identity congruence.

In this thesis we characterize congruence-free commutative

semirings with a multiplicative identity, S as follows:

Theorem : If S has a multiplicative zero which is also an addi-
tive identity then S is a field or a  semifield of order 2.

Theorem : If S has a multiplicative zero which is also an addi-
tive zero then S is a semifield.

Theorem : There exist such semirings S which have no multiplicative
zeros which are not division semirings.

Theorem : If S has no multiplicative zero then either S is a band
with respect to addition or S is additively cancellative.

Theorem : If S has no multiplicative zero and S is additively can-
cellative then S has a natural partial orderz . If z is total,

then S is a division semiring.
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