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On possibility theory

Milo3 Vitek

The possibility theory unifying both formal and
Iats i vive approaches must be build upon historicel notions
of peesidility, which are developped in philosophy and

There are five directions of constructing such a
~5P31ﬂt3 theory: (1) historical analysis, (2) formal

Lition of possibility, (3) intuitive notions of possi-
L1 = in science ané art, (4) methodological problems,

P
Bk
-~
3
a2
3
f,.x .
f:’

rical anslysis can be sterted from the
v o of ﬂwssibi lity {"dynamis") ‘y Aristot=% In his
et phveics ¥/12 the possibility is defined e« "t{he start

st ian or change, which takes plece in anctlher thing".

“sre, Ge.We Leibniz has shown, that & priori posi#bility
2+, ue & breskdown of sn event intc elementary notions

L7 kmown poseiblility. I. Kent takes as possible that,
i covrecpends to formal conditions of experience, He

weralhes fhree modalities 1 reality, poseibility and

eeanti, TeveFe Begel more exactly derives the formei,
n? shaolute possibilitye In Hegelian sense, the ne-

Seoe 4 1w s veletion between reality and possibility.

sines possibility as an ability of motter

rent forms during the process of motion -
ainir, ie the meterialized possibility. Sc, the real oné
‘faimel) possibility are distinguished.

Pati

:z) Foilowing the approach of Leibniz, & possibilit
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e pivyptian for e veriable X ¢an be defined as

k_j Pass (X=u) ,

uwe U
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the level of easjyness, with which the
the value u from &n universe U, From

Jistributions of elementary events the
it ility of an event (Qeevert, second-level-event) csn

s Ceritod, Bourisov snd Krumberg call the prossibility of

o mevent "elementary possibilily" and say, that the elee
nentary posaibilits denotes the ability of object Q@ to be
stem S in sense of the notion Y. Sc, the possi-
ribution, formally specified by a fuzzy restric-
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“for, is the fundamental for the formael thecry of possi=-

©3) Te the intuitive sense the "possibilistic approach”
afte *o the "probatilistic approach", This means,

‘hi - the probabilistic spproach we consider c¢ld, already
wrterisiized and known trends, but in the possibility ap-
;+ we search for new, original and surprising outcomes,
Juri 3ifferent points of view are presented in special
mirrreg, E.gein economics a system of reserves for pur-
Leres of further growth ie necessary, In sociology a plu-

iy of development potentials is analysed in conditions
 + region or & social group. In psychology abilities of
« ndividusl, its talent, gifts and aspirations are pre-

-

jsaly stated before they sre realized.In planning and

- »a1 the probabilistic approach leads to extrapolation

i

A time series, the potential approach enlarges the
wzeibility of new gosals, programs and parameters. In the

theory the probabilistic approach is related with

"oetific paredigm, anslysis and deduction, the poten—
©i+1 upproach with the system paradigm, synthesis and
design of more complex systems,

{4} Tre possibility theory represents a methodology
froostadie: in complex systems, System problems as iden=

fifiraticg modelling or implementation should be solved
"rop the poeint of view of possibility theory as fuzzy
suotems identification, modelling or implementation. A

grent number of known techniques using fuzzy sets belong
£~ this nossibility methodologye.The centrsl position in
futers can resch the theory of fuzzy categories as appro-
~iute models for humsn and socisl systems., Further the
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Mazrr angie, as a branch of modal aﬂd many=-valued logics,
wsefu" 2 “or approximate and lingvistic modelling and
ceision-making, Also methods of multicriteria fuzzy de-~
(&1 n-=msking snd information retrieval make a part of

oaeitility methcdologye

+3) Applications of possibility theory are more common
toan its formal notions constructed by meens of fuzzy sets.
Trwe cprestive spproach te the problem sclving ("the art of

.t ler solving”) ie older than the modern possibility
trhery, But in context of very complex systems of our

world the formulation and solution of highly sophisticated
1ughe needs for new tools. Theoretical and methodological
“agie represented by the possibility theory opens new ways

far vpplications in production and leisure. For example,
treks using fuzzy information snd fuzzy time allow to con-
P Tetivity in hunsn affairs, es.ge a different value

i
S° v savtion of messeges or of each hour in our indi-

S¢, the moderr poseibility theory must be fouaded

+

ceotein philosouphy =2nd "Weltanschauung". There begins s

de findiion of possibility. There are also important
fev . 15 modal and many-valued lcgics, which are usefull

' 1me fuzzy logic as "logic of possibility". Further,
“armal notion of possibility, bvased on possibility distri-
tution, fuzzy restriction and fuzzy sets, has to be deve-
iopyeds Interpretation of formel notions in the context

«f sperisl sdences , asg economics, sociology, history or
seclogy, enlarges the scope of intuitive posiibility theory.
Mar.. *tectniguee in fuzzy modelling and decision-meking form

.

Logether system methodology (a new phase of the system
st veis)e. Finally, applications of the possibility thecry
ta; in the ares of creative problem solving, where the
"New"” cannot be derived from an "(C1ld", but needs for
qiffarant, ways of comparation, classification and question-—
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