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EXFERT SYSTEM AS A PART OF INFORMATION SYSTEM

To pae computers effectively in man-mechine interactive
envirooment® one has to create proper algorithms sand con-
atruct & peer-friendly envirooment im a computer system,

Our special interest lies in cases of ascarce and
incomplates information for comtrol, Industrial processes
serve as our example, where physical and chemicsl processes
are so complex that mathematicsl modsling is ook of the
question. At the same time the general principles of &heir
control are well knowm and already in practical uee,

For thess problems we need formal Sools to collect,
repressnt and use knowlesdge of human sxperts,

In practice an expert concentrates on parameters of
the controlled object which are influesncing the control
goal, From the cbeerved values he makes nacessary fusgy
aoncluslons and changes the values of control parameters,

We are searching s type of sxpart's inference modal
that would define the ssts of conditions whish should be
satisfied to ataert a set of actions, Therefore, we have %o
ose a modsl which would check conditions that hold and knows
what real actions comply with them., That brings ue to a
oatural way of describing the sxperts's knowledge, One  has
to comatruct g set of conditiomnml productions, smch of them
having ths foram

IF (set of conditions) THEN (set of actions), ;

It is easy to underatand the semantics of that  pro-
duction representing the depsadence ‘umﬁp set of com-

diticns %o be fulfilled sv khat the -puuyq uh
takan, :

To create all conditional pﬂlﬂﬁ_
expert acticns, we use the theory of momotonic
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Taking data from [1](see table 1) and using the al=
gorithm from (3] we get a full cover of the data table by
conjunctive sentenceat

1,25k 3,2 L 6,2 & 7,5 = 15 cases (the value of the
first; third snd slxth parameters is two and ths walus of
the seventh peramster is three),

1175 3,2 8,2 6,26 7.4: 4

1,1 2,7 & 3,7 & 4,2 5.4 66,% 7.4=4

1,172,763, 78,2k5,T6,2474=2

1.3 3,268,446 5.266,267,1=3

Two objects are alone and are of no atatistical din-
taresat

1TIh2,3& 35,208,405 T06,207,3 =1

12214 3,284,265, 6,26 7,4="1,

An interesting and complicated case of conjunctive
sentences 1a given by a triasd

1.2k 3,2 4,3 W6, 247,22

.2k 435 16,27,2=2

E.E’ l 5-2 " "-3 i 5.2 i- ?-E = E

Those three pairs (seemingly & cbjecta) are in
realitiy creating a cover only for 3 objecta,

All conjunotions iom that 1list give us a full and noo-
doubling cover for the dats table.

Therefore, having 1-to-1 correspondences between all
condition sete apd sction sets we can reverse the covering
sentences and get the so—called conditional produvctionms [1]



1, IF (1.2 & 3.2) OR (1.3 & 2.3 & 3.2 & 4.8 & 5.1)
THEN (6,2 & 7.3)
2, IF (1,1 & 3,2 &4,2) R (1,762,168 3,1 & 3%,25&
ES.1)0R (1,2 & 2,1 & 3,2 & 4,2 & 5,1)
THEN (6,2 & 7.8)
3 IF (1,7 & 2,174 3,1 & 4,2 & 5,4) THEN (6.1 & 7.%)
&, IF (1.3 & 3.2 & 4,4 & 5,2) THEN (6,2 & 7,1)
5., IF (1,2 & 3,2 & 4,3) OR (3,2 & 4,3 & 5,1)
OR (2,2 & 3.2 & 4,3) THEN (6.2 & 7.2)

Wa hgve to mention that the suthor of [1] 4id not vae
the rule Ne 3 at sll, although ite covering value in the
data table im 9 %, ;

S50 we have built up an alternative expert syatem for
data table 1 from [1],

Creation of expert aystems, uaing the method of mono-
tonic aystemsa gives us some intereating possibilities,

First, its apeed gllows us easily to implement new
knowledge and practical follow-up results inte an expert
ayatem, One cao even talk about self-instructing expart
systes, Why? All rules will almoet sutomatically be gener=
ated from a glven dats bgse, If new data are gdded, the re-
presented sethod works directly on the same base and creates
oew condltional produetions,

To characterise the speed of our algorithms we gener-
ated all conditiopnal productlioma for a discrete 3000+7 date
table (the firet six paremeters had 8 categories, the last

ome (0,1)), It takes only three minutes om IBM P5/2-50 per-
sonal computer,
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Abatrach

Expert system development, besed on the theory of mon-
otonlie systems is described in this paper. Automatic genera-
tion of facts and rules for an expert system with a full
coverege of a data teble is estimated.
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Kokkuvote

Artiklis kirjeldstskse montoonsete susteemide teocoria
rakenduat -k-nnlﬁnnluhl. Fegslesl andmetabelil esl=
tatakse skspertsusteemi reeglistiku genereerimise protsess
Naldatakoe, ot seejuures jamb jousse infosusteemide ulka
pobindudeid - kirjeldads uuritav andmekogum vahims arvu
paramestritega,



