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The problem solving ability of expert systems is
greatly improved by the way of cooperation among dif-
ferent expert systems in a distributed expert system.
However, different expert systems in a distributed ex-
pert system may use different inexact reasoning mod-
els. To achieve cooperation among these expert sys-
tems, in our methodology, the first step is to trans-
form the uncertainty of a proposition from one inex-
act reasoning model to another, then the second step
is to synthesize the transformed different results. In
other words, the transformation is the foundation for
cooperation, and so this is a very important and very
interesting problem.

In this paper, first we give criteria to judge which
heterogeneous transformations are reasonable. In two
different inexact reasoning models,

1) let the sets of uncertainties of B be X and Y, re-
spectively;

2) let its uncertainty be described by C~T), C~T) when
the proposition B is known to be true, and false by

c~~), c~); and
3) let the operators on X - {c~T), C~F)}, and on Y --

{6’(2T), G~y)} be @i and tD~, respectively.

We have proved that both (X- {c~T), CIF)}, (~)i) 

(Y- {C~z), C~(F)}, ’}:2) are semi-groups with unit ele-
ments.

Since inexact reasoning models are semi-groups with
unit elements, the natural criterion for transformations
among models is a homomorphic map. Also, two spe-
cial points, true and false, have corresponding values
among models. Formally, we have

Definition A map >- : X , Y is said to be a h-

transformation from (X - {C~T), C}~)}, ~i) to (Y 
{c~T~, c~}, e,), if it satisfies

i..T(,!:,~(~I,,2)) = ,.£,2(;rC,~),.FCx2)), wi,x2 

~.. ~-(ci~’~) = cF~;
3. ~(c~’~) cl~’.

Then we notice that

1) The EMYCIN inexact reasoning model corresponds
a group structure ((-1, 1), ~.l), where the operator
oplusl is is given by:

zi+z2-ziz2 if zi>0, z2>0
’~I.’l(Zl, z2) zl + z2 + zlz2 if zl < 0, z2 < 0

=~+-2 if ziz2 < 01-’~’;"(I- ~1,1==1)

2) The PROSPECTOR inexact reasoning model corre-
sponds a group structure ((0, 1), ~s) is where oper-
ator ’:i:’s, is defined as : V~D1, Z2 E (0, 1)

zlz~.(l - P(B))
¯ .s(zi, z2) = (i - zl)(1 - z2)P(B) + zlz2(1 P(B))

where P(B) means the prior probability of a propo-
sition B.

Finally, wc obtain h-transformations between the
EMYCIN inexact reasoning model and the PROSPEC-
TOR reasoning model by the two theorem below.

Theorem 1 The map

P(s)

flS(Z) 
l-=x(i-P(B)) if i z >0
(I+,)P(B)
l+zxP(B) ~fO > z > -i

,s .. ~somo~h.s~ kom ((-1,1), ,D~) ~o ((0,1), e_~).
Theorem 2 The map

,-P(B) P(B)¯ (I-P(B)) ~f Z >
/sl (z) = ~-P(s)

(I-z)P(B) {f z < P(B)

i~ a. i~omo,.ph,$,. #ore ((0, i), ~s) ~o ((-1, I), 
The isomorphic functions we discover can exactly

transform the uncertainties of a proposition between
the EMYCIN and PROSPECTOR models for any
value of the prior probability of a proposition. This
solves one of the key problems in the area of distributed
expert systems. These transformation functions have
been realized in the prototype HECODES system.
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