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A quadruple (S,+,*,<) where (S,+,*) is a distributive seminear-ring
and € is a partial order on S is called a partially ordered distributive ratio
seminear-ring if (S,°) is ‘a group and for any x,y,z € S, x € y implies
X+Z £ y+zZ, z+X £ z+y, Xz € yz and zx < zy, a partially ordered distributive
near-ring if (S,+) is a group and for any X,y,z € S, 1) x < y implies
X+z € y+z and z+x € z2+4y 2) x < y and z > 0 imply xz € yz and zx < zy, an
ordered distributive seminear-field of zero type if (S,+) is a group with zero
0 which is also an additive identity and < is a total such that for any x,y,ze€S,
1) x £ y implies x+z < y+z and z+x < 24y 2) x < yand z > 0 imply xz < yz and
zx € zy and 0 < 1 and an ordered distributive seminear-field of infinity type
if (S,*) is a group with zero @ which is also an additive zero and < is a total
such that for any x,y,z € S, x < y and z < ® imply x+z € y+z, z+X < z+y, Xz yz
and zx £ zy and 1 < ®. We call partial order satisfying the above properties
compatible partial order. A subset A of a distributive ratio seminear-ring D

is called an O-set of D if 1) ANE Ve {1}. 2) Azg;A. 3) xAx—1C;A for all
-1 =
X € D. 4) (x+1) (x+a),(1+x) 1(a+x) € A for all x e D, ae A. A subset A of

a distributive near-ring R is called an QO-set of R if 1) AM(-A) = {0}

2) A+A C A 3) A2§;A 4) -x+A+x C A for all x £ R.

Theorem 1. Let D be a distributive ratio seminear-ring [distributive
near-ring]. Then the set of all compatible partial orders on D and the set of
all O-sets of D are order isomorphic under set inclusion.

Theorem 2. Let P be a distributive seminear-ring with multiplicative identity
1. Then there exists a partially ordered distributive ratio seminear-ring (D,<)
such that P2 {x € D|x > 1} iff 1) P is multiplicatively cancellative
2) Pa = aP for all a € P 3) for any a,b € P, ab = 1 implies a = b = 1

4) (a+1)_1(a+b),(1+a)—1(b+a) e P for all a,b'e P.

Theorem 3. A complete ordered distributive ratio seminear;ring is either
- + o :
order isomorphic to ({1},+,',<),(|R J+).)<))(R :+)':\<opp),(lR :mln)'xg):

(R+,max,-,<),({2n|n € Z},min,o,\<),({2n|n € Z},max,o,<),(lR+,+ »*,<) where

2
o+ ' n ‘ n i
X +,y= X, (R ,+r,-,<) where x SO e y, ({2 In € Z},+24',<)or({2 |neZ},+r,°.s).

Theorem 4. Let P be a distributive seminear-ring with additive identity 0.
Then there exists a partially ordered distributive near-ring (R,<) such that
Pz {xe RJx > 0} iff 1) P is additively cancellative 2) P+a = a+P for all
aeP 3) for any a,b € P, a+b = 0 implies a = b = 0 4) ab+cd = cd+ab for all
a,b,;c;d i P.

Theorem 5. A complete ordered distributive seminear-field of zero type is
either additively commutative or order isomorphic to either 1) (R,+.,°*,<) where
X +,y=x if |y|<[x| and x +,y=y if |x|<ly| 2) (R,+2,',<) where x ¥y =X

|y|<|x| and x ¥ =¥ if |x|<ly| 3) ({41,0}1},+1,‘,<) 4) ({;1,0:1}1+2;.)S)
5) ({2%]|n e 2}U{0HU{-2"|n € 2} ,+,,4,<) or

6) ({2"|n e zZ}U{0}U{-2"|n € Z},+,,%,<) (The additively commutative case has

2)
been classified in [3]).
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