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ABSTRACT

A triple (S,+,*) is said to be a gemiring if and only if
S is a set and+ and- are binary operations on S such that

(1) (Sy+) and (S,*) are commutative semigroups.

(2) (x+y)ez=x.2+y+2z for all x,¥,z eS.

A semiring (E,+,+) is said to be a ratio semiring if and

only if (E,+) is a group.
A semiring (K,+,*) is said to be a semifield if and only
if there exists an element a in K such that (K-{a},*) is a group.
A semiring (S,+,*) is said to be an almost

multiplicatively cancellative semiring if and only if there exists

an ae¢ S such that (S-{a},*) is a cancellative semigroup.
Let % be a category whose objects are semirings and whose
morphisms are semiring homomorphisms. Let S be an object of E.

A quotient semifield of S w.r.t. the category E'is a triple

(Syf,K) where K is a semifield in € and f ¢ Mor(S,K) is 1=1 such

that for each semifield object K' in i and for each i¢ Mor(S,K')

which are 1-1, there exists a unique g e Mor(K,K') such that gof =1i.
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Theorem. Let S be an A.C. semiring. Then the difference ring
of S has a multiplicative identity if and only if there exist

a,b €S such that for all x,y € S, ax+by+y = ay+bx+x.

Theorem. Let S be an A.C. semiring. Then the difference ring
of S is an integral domain if and only if
i) there exist a,b € S such that for all x,y ¢ 3,
ax+by+y = ay+bx+x
ii) for all X 1%X5971075,€ 8y if x

974 * XoT5 = X4, + X574 then

Xy =X, OF y, =7, -

Theorem. Let S be an A.C. semiring. Then the difference ring
of S is a field if and only if there exist a,b € S such that

i) for all x,ye S, ax+by+y = ay+bx+x and

ii) for all distinct x,y € S, there exist u,v €S such that

b+xu+yv = a+xXv+yu.

Proposition. Let S be an M.C. semiring. Then the quotient ratio
semiring of S (QR(S)) satisfies the property that for all distinct
o ,Fe QR(S) there exist q,xe QR(S) such that 1+uf‘+[5*5 = o% +Pr1
(where 1 is the multiplicative identity of QR(S))if and only if
b

for all a;,a b, € S such that a b2;£a. b, there exist

222 1 21

X190 X59F 0¥ € S such that
a2b2x2y2+a1b2x2y1+a2b1x1y2 = a1b2x1y2+a2b1x2y1.

Proposition. Let S be a 0-M.C. semiring. Then the quotient
O-semifield of S (Q(S))satisfies the property that for all
distinct o 'F € Q(S) there exist AL Q(S) such that

1+°~\'1+IH‘ = cnr+F,r1\ ( 1 is the multiplicative identity of Q(sS))



_if and only if for all a b.,b.€ S such that a,'l'.t‘2 £ a2b1 and

1282109995,

as b, £ O there exist X49%X59¥49Y, € S such that x,,y, £0 and
a2b2x2y2+a1b2x231+a2b1x1y2 = a1b2x1y2+aab1xay1.

Theorem. Let S be a 0O-M.C. semiring. Then a quotient O-semifield
of S is a field if and only if for all x€ S there exist a,b€ S

with b#0 such that bx+a = O,

Theorem. Let S be an A.C. and O-M.C. semiring. Then the
difference ring and the quotient O-semifield are fields .

_if and only if S is_a field.

Theorem. Let S be and almost multiplicatively cancellative
semiring with respect to a. Then exactly one of the following
holds:

1) ax = a for all xe S, or

2) a’=a and there exists a 1€ S- {a} such that 1x = x for all
X €S and there exists a b e S-{a} such that ab £ a, or

3) ax = x for all xe S, or

L) there exists a 1€ S-{a} such that 1x = x for all x€S and
a2 £ a, or

5) xy # a for all x,y € S.

In this thesis we study the structure of almost
multiplicatively cancellative semirings and we also study the
problem of whether or not an.almost multiplicatively cancellative
semiring has a quotient semifield with respect to a given

- category.



ACKNOWLEDGEMENT

I am grateful to Dr. Sidney S. Mitchell, my thesis
supervisor, for the invaluable guidance considerately offered in
the preparation and completion of this thesis. Thanks are due to

all of my teachers for their previous lectures.

In particular, deep gratitude and appreciation are shown
to my beloved mother, father, brother and sister for their

encouragement throughout my graduate study.



CONTENTS

ABSTRACT IN THAI ® 8 88 58S SE ST TE T SRS PSSR

A.BSTRACT IN ENGLISH L AL LB B B B I B B B L B B B L B B

ACKNOWI}ED{}EMENT R ISR SN I B A B O B B AR R R N R NN R AU I A A R AR R N AN Y

INTRODUCTION ® S 9SS S80S SSTSEESSTSSSESTSSEELsSSEBESTREESEEEERES

CHAPTER

II

ITI

Iv

PRELIMINARIES ceecsccsscsccsccscsssaccccncscccssae
PROPERTIES OF DIFFERENCE RINGS eceescecsccecccscnes
PROPZRTIES OF 0-QUOTIENT SEMIFIELDS ..cceccccacces
ALMOST MULTIPLICATIVELY CANCELLATIVE SEMIRINGS ...

GENERALIZED QUOTIENT SEMIFIELDS eccceccccecssas ceces

REFERENCES [E RN EEENE N NN A R B B B I CRC R R B LR

VITA [ E NN R N N N NN N N N N NN

page

iv

vii

16

37
53

92

134

135



	Cover (Thai)


	Cover (English)


	Accepted


	Abstract (Thai)


	Abstract (English)


	Acknowledgements


	Contents



