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* PRAPAT WISETMONGKOLCHAI : CLASSIFICATION OF SOME COMPLETE ORDERED
SEMIRINGS. THESIS ADVISOR : DR.SIDNEY S. MITCHELL, Ph.D. 135 PP.

A binary relation g on a set X is called an order on X iff for every
a,b,ceX : (1) aga, (2) agbandb < a-implies that a = b, (3) a &< b and
b < ¢ implies that a < ¢ and (4) elther a<bora=Dbor b<a. A semiring
(S,+,*) is called a skew ratio semiring iff (S,*) 1s a group, a skew seinifield
iff (s~{0},*) is a group andV¥Vs £S,s0=0=0s, askew ring iff (S,+) a group and
(Dy+,°,<) is called an ordered skew ratio semrlnq 1ff (D,+,*) is a skew ratio
semiring and £ is an order on D such that for every x,y,z€ D, (1) x £ y implies
x+2 £ y+z and (2) xz £ yz and zx € zy. A system (K,+,*,<) is called an ordered
O-skew semifield iff (K,+,*) is a ;skew semifield and £ is an order on K such
that for every x,ye K, (1) x <y In)ies x+z £ y+z for all ze K, (2) xg vy
implies xz £ yz and zx < zy for alls ,9'0, (3) 0 < 1and (4) 0 is an additive
identity. A system (K,+,2,<) is callédean ordered «-skew semifield iff
(K,+,*) is a skew semifieYd@ wherg 0 isTan addltlve zero (denote it by «) and
for every x,ye K, (1) x Vv implies X+z.$ Y4z for all z £ ®, (2) x £y
‘implies xz £ yz anidaz‘f/é Zyrfor, 81l z ¢ @ and (3) 1 < @. A system (R,+,*,%)
‘is called an order Skew ring iff (R,+,°) is a skew ring and < is an order
on R such that _foryzgx,ye R f1(1) x £ y implies x+z £ y+z and z+x £ z+y

for all z € R and Y lmplles %z < yz and zx £ zy for all z 2> C.
F if
*

]

Theorem 1. Let (D > O -fbe a—complete ordered skew ratio semiring. Then

(D,0,°,< ’S is 1somorp ic tcr elther:s({"l}ﬁ, R,k or ({2 lne Z},min,*,<) or
n

¢{2 |ns Z,max, *,<) or lR +, ;S) ogT(R ), ’sopp)‘

Theorem 2. Let (X,8,® é*) be-va compihte ordered 0- skew semifield. Then

(K,0,® »S) is 1somorph1c td exther tg_;;y ;<) or (R ,max,«,<) or

({2"|ne 2},max,*,<) or ({0,1} 4, hg)ora(c= {-(2 )IneZ\{O}}U{O 1}1,8,0,<)
where |x| is the absolute value of x and for every x,y€C€,x®y = x 1ff le>|y|

and xey = 1 iffh_}: y and x8y = - xy - - J_j or (K ),e,e,s) for some

pe Z' {1} where K= 8" |ne Z}U{O} and B is a symbol not representlng any

by 000 = 0, B @0 =0e8"= 8", 8 ef = B sain.nl

NHME v all m,ne Z, Define S on K

( )
integer. Define 6 5 and e on (p)

ge0 = 0op”= 080 = 0 and B eg™ ) (p)
follows: Let myneZ, (1) m/=/0(modip) 1££0 £ B »((2) n Z O(mod p) iff
'.Bn $1 0, (3) If n = 0(mod p) and m = 0(mod p), then B 18 iff n < m and

(4) £ 1n0E Cndd)pll. Fand it ¥ 0(ndd) 3 then g" S 8% £5f (< n.

as

Theorem 3. Let K be a complete ordered «-skew semlfleld Then either

. . Cor (1) = {=} or Cory (1) m {“’}UD or Cor, (1) =K where Cor (1)—{ye K|y+1—-°°}

Dy = {xe I(lx NEI S »
: . : : Dy

Theorem 4. Let (R,e,e,ésv be. a complete ordered skew ring. Then (R,0,¢,<)

is isomorphic to either (R,+,°,<) or (R,+,*,<) where x*y = 0 for all X, yeR -

: +
or (nZ,+,*,<) tor some ne Z’-o-

(In Theorem 1,2 and 4 +,°,< are the usual relation and <

or (Z,+,*,<) where x*y = 0 for all x,ye Z.

is the opposite

~opp
order of £, operation max(min) means that x+y maximum{x,y} (minimum{x,y})
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