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Abstract: The paper brings an example of application progra-—
mming language fuzzy PROLOG (FPROLOG) in decision processes
of discrete systems with ambiguity.

1. Introduction

Knowledge, that is being evaluated by a man, is often
characterized by ambiguity. Moreover, this knowledge is of-
ten expressed not accurately.

The programming language FPROLOG anables to process
clauses (facts and rules) on the basis of generalized truth
values. If the individual clauses are confident (they occur
with the truth value O or 1), then they are processed by the
classical programming language PROLOG. While the basis of
the programming language is the resolution principle in the
predicate logic of the first order [11, the basis of the pro-
gramming language FPROLOG is the fuzzy resolution principle
[2 - 4] in the propositional fuzzy logic.

2. Example of the Choice of a Suitable Etalon by Programming
Language FPROLOG

Let two features be given that may have values from 1
to 5, three etalons out of which the first one has feature
values 1 and 3, the second 3 and 2 and the third 5 and 1.
Let us choose the membership function of features in the
following way:

- low feature value 1.0, 0.6, 0.2, 0.0, 0.0
- middle feature value 0.0, 0.4, 1.0, 0.4, 0.0
- high feature value 0.0, 0.0, 0.2, 0.6, 1.0



Then it is necessary to find the most suitable etalon

for ambiguous stating of feature values (low, middle, high

value).

The program in the programming language FPROLOG can

be designed as follows:
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—p1(Et,H1), p2(Et,H2),low(H1), low(H2).
-p1(Et,H1),p2(Et,H2),low(H1),midd1le(H2).
~p1(Et,H1),p2(Et,H2), low(H1),high(H2).
—p1(Et,H1),p2(Bt,H2) ,middle(H1), low(H2).
-p1(Et,H1),p2(Et,H2),middle (H1),middle(H2).
~p1(Bt,H1),p2(Et,H2),middle (H1),high(H2).
-p1(Et,H1),p2(Et,H2),high(H1), low(H2).
-p1(Et,H1),p2(Et,H2),high(H1),middle(H2).
~p1(Et,H1),p2(Et,H2) ,high(H1),high(H2).

p1(Et,H12){1/(1,1),1/(2,3),1/(3,5)} repeat#3.
p2(Et,H12){1/(1,3),1/(2,2),1/(3,1)} repeat#3.
low(H12){1/(1),0.6/(2),0.2/(3),0/(4),0/(5)}repeat#5.
middle(H12){0/(1),0.4/(2),1/(3),0.4/(4),0/(5)} repeat#5.
high(H12){0/(1),0/(2),0.2/(3),0.6/(4),1/(5)} repeat#5.

In the statements 10 to 90 there are deriving rules for

individual combinations of features. Low feature values are

denoted L,

middle M and high H. In the statements 100 and

110 there are etalons and in the statements 120 to 140 there

are membership functions of feature values.

3. Results of the Program

*?—choice(Name,Etalon).

(Name = 'LI' ,Btalon=1){MT=0.2, T=0.
(Name = 'LL',Etalon=2){MT=0.4, T=0.
(Name = 'LI' ,Etalon=3){MT=0.0, T=0.
(Name = 'LM',Etalon=1){MT=1.0, T=1.
(Name = 'LM' ,Etalon=2){MT=0.4,
(Name = 'LM' ,Etalon=3){MT=0.0, T=0
(Name = 'LH',Etalon=1){MT=0.2, T=0
(Name = 'LH',Btalon=2){MT=0.2, T=0.
(Name = 'LH',Btalon=3){MT=0.0, T=0.

with CONF=0.6}
with CONF=0.2}
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(Name = 'MI' ,Etalon=1){MT=0.2, T=0.0, with CONF=0.6}
(Name = 'MI' ,Etalon=2){MT=0.6, T=1.0, with CONF=0.2}
(Name = 'ML',Etalon=3){MT=0.0, T=0.0, with CONF=1.0}
(Name = 'MM',Etalon=1){MT=0.0, T=0. with CONF=1.0}
(Name = 'MM',Etalon=2){MT=0.4, T=0. with CONF=0.2}
(Name = 'MM',Etalon=3){MT=0.0, T=0. with CONF=1.0}
(Name = 'MH' ,Etalon=1){MT=0.2, T=0. with CONF=0.6}
(Name = 'MH' ,Etalon=2){MT=0.0, T=0. with CONF=1.0}
(Name = 'MH' ,Etalon=3){MT=0.0, T=0. with CONF=1.0}
(Name = 'HL' ,Etalon=1){MT=0.2, T=0. with CONF=0.61}
(Name = 'HL' ,Etalon=2){MT=0.4, T=0. with CONF=0.2}
(Name = 'HL' ,Etalon=3){MT=1.0, T=1. with CONF=1.0}
(Name = 'HM',Etalon=1){MT=0.0, T=0. with CONF=1.0}
’

(Name = 'HM',Etalon=2){MT=0.4, T=0.0, with CONF=0.2}
(Name = 'HM',Etalon=3){MT=0.0, T=0. with CONF=1.0}
ame = ,Etalon= =0,2, T=0. wi NF=0.
(N 'HH' ,Etal 1){MT=0.2 0 th CO 0.6%
(Name = 'HH' ,Etalon=2){MT=0.2, T=0. with CONF=0.6}
(Name = 'HH',Btalon=3){MT=0.0, T=0. with CONF=1.0}
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From the results of the program it follows that, if
there exists an etalon that meets the requirements accura-
tely (cases IM,ML,HL) it will be manifested in the high va-
lue of the parameter MT that is called the truth of the con-
sequent [2 — 4). In further cases (LL,MM,HM) etalon with the
closest value can be choosen again by means of the maximal
value MT (in our case 0.4). In other cases the maximal va-
lues are MT = 0.2 what can be explained by the fact that no
one of the given etalons meets ambiguous values of featers
to a greater degree. The parameter T gives the truth of the
proposition and the parameter CONF is the coeficient confid-
ence [2 — 4].

From the results of the program it can be seen that for
etalon number 1, having been determined by feature values 1
and 3, the corresponding ambiguous feature values are low
and middle. For etalon number 2, having been determined by

feature values 3 and 2, the corresponding ambiguous feature



values are middle and low. For etalon number 3, having been
determined by feature values 5 and 1, the corresponding am-
biguous feature values are high and low. The above results
from the program where T = 1.0.

This example can be used in the case, when it is nece-
ssary to solve the problem of the choice of a suitable eta-

lon in decision processes of discrete systems on the basis
of ambiguous requirements.

4, Conclusion

The program of the choice of a suitable etalon was written
in the programming language FPROLOG and it was verified on
the microcomputer TNS/AT.

The programming language FPROLOG can be used for desig-
ning fuzzy expert systems, fuzzy inferential mechanisms, in
robotics, in recognition, in decision process of discrete
systems [5] and other fields of artificial intelligence.
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