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In the paper we initroduce thne notion of a nondeterministic
information system. We present the modal logic qhich enables
us to ,4efine the language cf such systems. These lénguages ’

can be used both to ask Queries and to define nondeterministic

information,

lipercTaBAEHUE Henerepunnudrﬂqecxoﬁ nadOpMAUR !

B paGoTe BBeAEHO NOHATHE CHCTEMH HeISTEPMMHUCTHIECKI
nEQopyanMs. [peAcTaBleHA MOZAJNbHA® JOTUKA, Ha 0ase KOTOPOH
ONpeENADTCH A3HKY TAKUX "CHCTEM. 3TH SABHKM MOTYT OHTH UCLONDB-

30B3HH KAK A3HKH |3AIOPOCH, a Taxxe,xak fI3HKE ANS OUpeAeNeHus
He e TePMUENC TUYEeCKOR - HHQOpMA TN .
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Reprezentacja niedeterministycznej informacji

W pracy wprowadzono pojecie gystemun niedéterministycznej

informacji. Wprowadzona jesﬁ logika modalna, w oparciu o ktd-

rg definiuje sie jezyki takich systemdw. Jezyki te moga byd

uzywane jako jezyki pytad oraz jeko jezyki do definiowania nie-

deterministycznej informacji.

1. INTRODUCTION

In the‘paper ﬁe.preeént a mdthematical model of informa=
tion systems in which informations involve npndeterminizm.'
The basic concepte we use are object, attribute, and geﬁera-
lized vai;e of an attribute., 4 generalized value of an attri-
bute ies a set, whoge élements are interpfeted ag pogsible va=-

lues of the attribute. The given model is called nondetermi-

] nistic informstion system. We also present the logic which

. enables -us to define a language for a nondeterminigtic infor-

mation gystems. FPormulas of the language are interpreted as
gseta of objécts{.satiafying sonditions mentioned in the far—
milas. Besides the usual aet;theorgtical operations en sets
of'objects, we édmit'the gpecial modal operations. Informally
speakihg these operetions relax indeterminizm involved in inw
fbrmations contained in a agystem.

In connection with information systeﬁs we usually deal
with the 'two problems. Pirst, to define a query 1anguag§
engbling us to retrieve informations from a system, and second -
to define -informations, that is to find expreeéions of the
languaée of the system, providing a description of a givgp
information. The language presented in the paper .can be treat-
ed as the starting point to the in;estigations in both of
these directions." .

4 certain échlass of nondeterministic information sy~
stems, called incomplete informstion systems was coneidered ’

in Lipski [jjiand'Jaegermann [J].' ; 4



2. NONDETERMINISTIC INFORMATICON SYSTEM

A rondeterministic information system is s generalization
of the notions of attribute based lnformatlon eyatems 1ntrodu-
ced in Pawlak [6 71 Information eystem presented in [6] con=-
gists of &8 set Ob of ob;ecte, a set At of attributgs a
famil& {V‘SégAt' of sets of values of attributes ané an in= .
formation function

#. 0bxiAt — V= \J v such that for eaqh o0& 0b and
y : achat & .
egch a€ At ‘f(o'a)é Vs' The language for such gystems was

defined in Marek, Pawlak [4}. The generalization of such
systems is a many-valued information system [7]- In many
valued informstion systems we assume that :ff Ob x At XV is not
necessaiily a function,‘but an arbitrary relation such that if
(o,a,v)édf then ve Va- vaevez,vthere are situations when
the characteristics of'given,objects ig determined neither by’
an information funétion,fnor by an information relation. It
ight be the case that the onlybinformation we have for an
object o and an attribute a is a set U, of possible
values of a for oe. For example, we ususlly do not know
exacitly parson ‘s age, we can only give ilta possible values.
To desl with such altuatlons Pawlak introduced the notlon
of an approx1mate information asystem [7] In an approxlmate
information sysiem we consider information function f as a
function from set -ObX~At into set P(V) of all the subsets
of set V such that .f (o, )c V,» and moreover we assume
that there exists a relation /L € Obx AtV . such that
if (o,a,v)e./k then v € f(o,a). This means tpat'nf (o,2)
coneists of all the possible valueg of attribute & for object

! =1 F - ma 3§
o =né some of these vsluesg are sssumed by a for o. Thils

o

Wigiin i

‘nizme

notion of approximate infcrmat;sn gystem ia impredicativz, as.
8 result of the assumption about the existence of a reiatioa/g -
It ceuses. difficulties ir investigating such gystems.

In the paper we congider & generalization of many=-valued
and approximate 1nformatlon gyatems, called nondsterministic

information system.

By a nondeterministic information system we mean s sysienm

S = (Ob'At’ivaﬁagAt’[UOGQQéoﬁ ) , .
“aeAt
where ‘
* Cb iz a non-empiy snt, whose elemente are called objects,
At is & non-empty set, whose elements are called attribue
tes,
Vé is & non~empty set, whome elemenis are ¢alied values
of the attribute s,
ang Vé is 2 non-empty get, whose elemente are called
possible vélues of the attribute a for the object o,
The intended interpretat4on of pets Va and an is
és follows. Set V corsLsts of all the admitted valuee of
the attr lbutea and get an consists of those values of the
attribute 'z which might be taken by the object 0. We
assume neither the existence of an information relaticn, nor
the exist?nce of'any'functiod\aetermining how many vaslues an

i

attribute can take for a givea obdbject. Any subset U€ Va for
a& AY iz sasid to be a gsneralized value of the atiribute =. .
. By using the notion of a nondeterministic information

syetem we can represent informations which involve nondetermi~=

Examples of such informations are the fuﬁure gtates of

an object, for instance we do not know which of the universitiy




COuraes atudehts choose next year. We only know some aquipos-
-sible courses they m;ght choose.

Given & nondeterministic 1niormatlon syatem

= (Ob’At’{vaSaeAt':{an}o€0b),. we define binary relations
- aeAt :
Rg and Qg in the set Ob. as follows:

(oro’je Ré iff for all a€ At ans U g

(0,0' )€ Qg iff for all acat TNT, #§ |
We say that object o 1is informationally contained in
object o' whenever (o,0')e RS;. Similaerly, we say that
object o 1is 1nformationa;ly connected with object o' wpenf
ever (040" )& Qqe »
The following properties of the glven relations follow
'lmmedlately from the respective definitions.’
(2.1) For any non&eterminlstlc information system S the
following conditions’are satisfiqd:
_(a) :elétion.Rs is:reflexive and transitive,
(b) relation Qg is reflexive and symmetric.
The indisc-ernibility'relation Es ObX0b of s nond,eter'-
minigtic information system S  is defined as follpwé:
(0,0 Je § iff for each .aé‘At Upa = Uiy
{2.2) The following conditibns are equivalent
(a) (o0,0')€ 5§, o - .
(v) (0,0 Je Rg -and (d, 0)& Ry
The problem 6f definability of sets of objeéfg in none
deterministic information aystems can bs formuiated and inves~

tigated by using the methods developed in [2}5]._

Example 2.1

Congider a system of medical information. Let set Ob of
objects be' the set of diseases, set At of attributes be the
set of some parameters of a patient’s body, s.ge. tehpe;ature,
blood pressure, state of throat etc. Set V, of values of a
parameter a 1is a set of all the posslble values of that pa-
rameter. For example, if a 1is temperature then Va is the
set of elements of the interval 35° - 42°, For a disease o

and 8 parameter a the set ,an is the set of values of a

-which might occur in the disease o.

" We now discuss the meaﬁing of relations of informational

inclusion and informational cbnnaction.in the system. Accord-
ing to the definitiop a disease o0 1is informationally con-
tained in a disease o {£f for all parameters a the set of
possible values of a in the disease o is contained in the
set of possible values of a in the disease lo'. In other
words, the disease o can occur during the disease o°. TFor -8
example cold can occur during flu. Similarly, a disease o is -
informationally’ponﬁected with a disease o  iff for all pa=-
rameters a there are values of a which are common for the
diseases o and o°,

The meaning of the indiscernibility relation in the sy~ i
stem of medical information is as follows. Diseases o and -
6' cannot be distinguished by means of body parameters congi-
dered in the system iff for all these parameters sets of their
posgsible values in the diseases o and o coincide.

In the process of medical diagnosis.we are given values

of some parsmeters of a patient’s body and we have %o decide

what does he suffer from. In section 7 we shall show how we
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can uge the language of & nondeterministic information system,

to describe informations needed in making a diegnosise.

In the following four sections we présent the logic TIL of"-

nondeterministic information.

3, FORMALIZED LANGUAGE OF LOGIC FIL

fonmulae of logic NIL are constructed from the symbbls
of the following disjoint sets:

denumerable set Var At of attribute variables, denoted
DY XyYgoee ) . ‘

denumerable set VarPV of generalized attribute values
variables, denoted by X,Y,eee ’

get {1 . y 7 0 <>j of the unary information operations,

, set i-ﬁb congigting of the binary information operatlon,

set {( 5 of brackets. , -

Set TFor of formulas is the least set deflned as follows:

{(x,X)€ For for each x€VarAt and each X € Var?v,

A€ Por implies 14, <A, 24, OAETFor,

A,B€P6r imply A -7 Be For. 7

Formulas of the form (x,X) are called atomic formulas.
Tet AFor denote the set of all the atomic formulas of the given
langusge. Formulas are intended.to be schemes of expressions
" defining sets of objecis of nondeterministic informsfion
systeus. In the next gections we define the semantics of the
presented language apnd the langnage of nondeterministic_infor-

mation systems.

4. SEHERTICS
given a nondeterministic information systeﬁ

. ' R ] . :
S =n(0b’gt'ivaJaEAt’ {UOBB DEOb)) by e model we mean the
aeAt
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structure ; . o . 7 e
= (Obv'Rl Q, m)

whéré 'R .and Q are binary relatlons in set Ob such that
R is reflexive and transitive and Q is reflexive and sy--
metric, and m: AFor->P{0Ob) is & meaning functicn which
aggigns séts of obaects to atomlc formulaav »
We say that a model M 1is standard if R 1is the rela;
tion of informaﬁional inclusion in S . and Q is the relation
of informational cohnection in S, and the meaning function
m {igldefihed ag follows: v E -
) = n(I)}

where n:Vardtwv VarPV-~>AtvP(V) is a naming function such

m{x,X) ={v0€ Ob: Uon(x
that: n{z) e At -and n{I)€ P(V) for each xe VarAt and each
X & VarPfe : . -
v We now define the notion of satisfaction of a formula
in a model. Given 2 model M = idb,R,Q,m) and object o4& Ob,
we say that formula A is satisfied in model ¥ by the ob-
ject "o (o satMA) if the following eonditions are satisfied:
o saty(x,X) iff o€ m(x,X)
0 aatM'lA iff non a_sgtMA
o saty <A iff there is an 0° Ob such that
(0%,0)€R and o'aatMA
o saty)A 1iff there is an 0%Ob such that
(0,0°)€ R and osatyh
o satMOA iff there isv an 0'€0b such that
| | (040°)€Q 2nd o satMA

0 saxM(A - B) “iff non o aatMA or o aath
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A formula. A is said to be valid 1n model M iff for
each o0& Ob we have o satyhe A get r’ of formulas is valld ’
in M iff every formila A€ M is valid in M. Set [~
satlsflanle iff there im = model M such that F’ is valid
in h. A formula A is a tauiology (‘h.A) iff 1t is valid
in any modele. 4 formula A is said to be a semantlcal conae—
.quence of set [ of fbrmﬁlas (M Ee A) 1ff for any model
u A ls valid in M whenever all formulas from ['  are va—
11d in M. )

The 1n£ormatlon operations sdmitted in the language enab~
le ug to define informaiion operatlons corresponding to dige

junction, conjunction an necesgity operatorsa:

AvB =148
AAB = 1 {42 1B)
TA="1<4

4 =1 5 1A

04 =707 Ae
The semantical properties of these operations are the

following:

o_gatm(A\/B) 1ff o satyhA or o sat,B

o satN(Al\B) iff o’sath and o satMB

o sat. [ A iff for all o0%0b if (o,o')e R

E
*
then o satMA

o seiyla iff for all 0o’€ Ob .if (0”,0)}¢ R
then o'satMA l

o sat..0 4 iff for all o€ Ob if {c,0°)€Q

<
it
R
&
3
‘\;:
S
3
b
£

L =13 -
In the'gext sections we give. the axiomatization of the
vpresented logle andbprove the completeness theorem for con-
slatent theories based on the logic. The problem of axioma-

_.tization of the theory of standard models is s$ill open.~

S.MEMMMHW

We admlt the following axioms for logic NIL:
A1. All formulas having the form of tautologies of the clas-
slcal propositional calculus ’
a2z ClaT B (cacB)
43 " 31(A9 B} (34A-2B)

M olh5B)s (oamaB)

"AS A-93<A

46 A5C7 A

A7 144 ' : ‘ .

A8 A7 A
49, 2 4 52334 -
410, ' awood |
Axioms A2, A3, A4 assure that logic NIL is a normal modél
logice Axioms A5 and A6 say that operstion ¢ is inverse with
respedt to operation 7 . Axioms A7 and A8, ‘provide the ref
lexivity of relations Rg and Qg 4axiom A9 provides the
transitivity of relation RS.' Axiom /A1O provides the'sym- .
- metry of relation Qge ‘ . \
Rules of inference of logic NIL are modus ponens and ‘

necessitation rules:

R1 AA=2 B
3
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A
2 T3
. A
R? :1

A
R¢ A
v o A

“

4 proof of & formula 4 from 2 set n oi’ formulas is a

finite sequence oi’ formulas each of nhich ig either an axiom °

or an element of set n or else is obtainable from earlier
formulas by rules of 1n.ferenoe, and the last formula in the
gequence is 4. We say that a formuls A is derivable from.
a set M of formulas C(Fa) ifr there is a proof of A
from r . A formula 4 is a theorenm §f log*c NIL( P-Aj whene
ever there is a proof of A from the empty set of formulas.

4 set [ of-formulas ise co'xsmtent if non [ Fa A M 4.

.(So‘_!) Soundness theorem
{a) Mk o2 implies I k A,
{b) n satisfiable implies I consigtent,
i’roof: |
The axioms are eésily geen to be‘tautollogies and the

rules clearly preserve validity. This proves (a ), from which

{b) follows immediately.

6+« COMPLETENESS

Let I be & consistent set of formulas and let rela-
tion ~- £ TFor x For be defined as follows-

A~ B ifr F A-?B and m- B-vA

(6.1) The following condit:l.ons are satﬂafmd-

.
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{a) »~ is an equivalence relation on the set For,
(b) ~ is a congruence with respect to Vv , A , ‘1 ’
(¢) if A~B then 3JIA~ JB, CA~CB and OA~aB.

The proof of condition ('é) and (b) is the same as in the

-claggical propositional logic [GJ. The proof of condition {c)

uses axioms A2, A3, A4 and rules R2, R3, R4.

Let For /M cienote the set of all the equivalence classes
of relation ~ . For a formula A let - 4] denote the class
generated by A.

{6.2) The fol.lowing conditions are satiéfied:

(a) The Lindenbaum algebra (For/, ,Y,"N,-,0,1),
where
(a) v(B] = [AV B] |
_[A]n[B]e[AaB] " : o -

- (4] = [ 4] , :

0=(arT124)" |

1={av 4]

is a non-degenerate Boolean algehra,

[a] ¢(8]izz [k a3,
ey Mhka i2e [a]=1,
(@) (14} #0 irf non [ Fa.

The proof of this theorem is glven in [8]

‘Let § be the family of sll the maximal filters in the
algebra For/,v « Set 3’ ‘ism hon—empty gince the algebra For/.
is non-degenerate. We define the relation .R, ¢ Ix5 as
follovys:

(F,G)€ R, ~iff for eny formula 4 if [14] € F
then [4]¢ G. ‘
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" (643) Por any filters F,G€ J the following condti-
t{ions are equivalen:b:
(a) (F,GIER, :
{b) for any formula A if [[AJ €G then [AJEF,
(c) for any formula A if [ 4)€ F then (¢AJE G,
(d) for any formula 4 1if [AJ € G thenv[) AJG‘F.

Proof:

Assume condition (a), and suppose that [j Al € G ~and
(4] ¢ F. It follows that [14J€F and by 45 L[3<14]e P
By (a) we obtain (<143 € G sSince F 3 4A ¢ B¢ (anB),
we have { < (AA74)]eG. But G is a proper filter, con-

N

tradiction. Hence condition (b) holds.

Let us now assume that condition (b) holds and suppose
that [a] € F eand (< 4] ¢ G. Hence (L1 4J€ G and
by (b) we have [1 AJ ¢ F, contradiction. Hence condition {c)
holdse : . » - )

Aseume condition {c) and suppose that ([A] € G and
(74)¢ F. Ten [1v4]€ P and by (c) we have (<1aJ€c
By 46 (714]e G, contradiction. Hence condition (d) holds.
‘ We alsoc have {d) implies (a). For suppbse not, then
] 4] € G, and by (d) [71;AJ ¢ P. Since FIAa > B =2 7 (AAB),
we have [y (447 A)] € P, contradiction.

{6.4) Relation R, is reflexive and transitive.
Proof: . |
Reflexivity of ﬁo follows from A7 and transitivity from
A9. '
e define the relatioﬂ % ¢ x5 ae follows:
(F,G)€ Q iff for any formula A if [oale F
then [AJ € G.

.17 -

{6.5) Relation Q  1is reflexive and symmetric.

Proofs ‘ . ‘ )
_ Reflexivity of Q, follows from Aﬁ and symméfry from A10.
(646) For eny tilter Fe F  and for any formula A the

_followiné conditions are satisfied:

_(a) it [va]l € F then there exists an G € J such that

_(p,c)€R, and (2] € G,

(b)-1f [<al€ F then there exists an ge'F such that

(¢,F)€ R, and (a)e & ' .
(¢):if [O A] € F ‘then there existe an G € J - such that

(7,6 € Q, and (A} € G.

Proofs ' ‘ h

Let {Y4] € P and consider et Xp = {[BJ : VD»‘BJ € .F}. ‘
Set ‘XF ig non-empty, eince [AV b AJEXF. Consider filter F’
generated by set Xp U»{[A]}. Vie have '7° = f[B): there exist

[44)seees [A] € Xy 01, such that (a2 eeen[a,] (2] <

(8] 3 . TWe shall show that -for any [A4]seee, CAn] € 'XF

we have [A.‘] N esen EAn] n(a] 4 0. Suppose conversely,
i then ‘ ' ’

Mhagacatr a9 7 A

- By A‘3 and R3 we have

Mk s .. AAn)-fJ 1 Al
Since [4:1 A1] P [J An] ¢ F, 'we have
: [J ByAeien 3 )€ P i
éince_ - :)A‘,A 3 B.:' 7 (AAB), we have -
. '\EJ(-A.lA vea A An)j € F |
gence ({31 aJe? so [174] €w what contradicts the

agsumption. Thus filter F° is proper. Let G be the maximal
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- . P o , .
filter containing F'. We clearly have [A]_G G and (F,G)¢ Ry
Hence condition (a) is satisfied. The proof of condiiions {c}
and (c) is similar. N

We now consider the csnoniéal model

H, = (0b, Byr Qs )

where

~

o, = F
m {x,X) = {Fé F [x,x]ep_j .-
(6.7) For any formula A and for eny filter Fé 3

F sat, A4 iff f[4A]e P.
BY

Proof:

The proof is ‘by induction with respect to ‘the length s
& formula. If 4 is of the form  {x,X)  then the theorem
holde by the ‘defini..iclm'of m,+ If 4 is of the form 1 B
or B -2 C then the theorem follows sasily from the resped t-

t

ive defimitions. If A is of the form < B  or > B then
the theorem follows from (6.3) and {6.6) [a) end {b). If 4
-is of the form ¢ B then the theorem follows from {6.6) {c).

S N

{6+8) Completeness theorenm .

- k 4 implies I La,

Qy
~

o
~

' consistent implies [’ sa'tisfiabie.

Proof: . . :
Suppose mon ['F &, By {6+2){8) we have [= AJ # 0.
By Reelowa-Sikorsk: lemma [8] there is a maximal filter P

°
euch thet [1 A]E Foe By {6.7) Fosatm 7 4. For any formuls
[+ : ’

-~ 19 -

Bel wehave [B] =1, and hence Foeaty B. Since [k 4,
. ‘0 -
we have F saiy A, contradiction. Condition {b) follows immedia-

tely from (6.7).

’ T+ LANGUAGE OF NONDETERMINISTIC INFORMATION SYSTEM
By using logic NIL we can define a language for s nonde-
terminigtic information system. Given a system S = (Ob, 4At,.

Zva}aeAt' {an.j ocOb?’ and -a standard model I = (OpyRgrQqm)
a

with a naming fuhction n, the set For{M) is the least set
satisfying the 'following conditions:
(n(x),n(r‘x))e Por(M) for each xe€ Varat
and each X€ VsrPv,
‘ t € For(M) implies 71 t,<t, 7% ,0t & Por(i)
5%, € For(d) imply T4V th, 144 tos
142t € For(i). - 5
The expected meaning of formulas from set PFor(M) ia a
set of objects from system S. We' define the function
valy: For(M)-» Ob which assigha sets of objects to formulas

as follows:
valy(a(x),n(X)) = {o€ 0b: U, (1) = a(X)]
valy 1% = - valmt
valM(‘l;_‘1 v t5) = valy t, Y valyt,
valy (4,4 t,) = val, t, 0 valy t,
#a,lm(t'1:;7 tz) = -valM(ti)U v&allm.t2
%f;lm <= [ 0 € Ob: there exists an o%Ob

such thet (o,0)€ Ry end o’€ valyt ]
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valy 7 t = {cé Ob: there exists an 0% Ob
' such that (o,o'),GR and o.'e‘valmt)

valMot - toEOb' there exists an 0% 0b

such that {0,0%) € Qg ‘end- oevalytj

Thus the value of a formulas of the form (n(x),n(x)) con-

sists of those objecte for which the get Uon(x)

values of the attribute nix) 001ncidee with  n(X).

of posslble

The va;ue of a formuls of the form > ¢t consists of the objects
which are informatiopally containgd in objects from the set .

valyte In partiéular, if t 1is kn(x),n(z)) then

» (n(x),n(X)) represents the set of such objects o fof which

on(x) € n(X). 4 formula < t corresponds to a set of ob-
Jects which lnformatlonally contain obaecte from set valmt.

In particular < (n{x},n(X)) is the pet. of those objects o

for which n(X)¢ A formula & t represents a set of

n(x)'
objects which are informationally connected with objects from
set valyt. In particular, ¢ (n{x),n{X)} represents the set 6f
those objects o.:for wp;ch Uon(x)n n(X) # ¢ .

Exemple 7.1 : ’

Congider the system of medical information, described in
example 2.1, a stanégiﬁ model M connected with this system,
and the sgt For(ﬁ)' of formulas of the languaée_of thié 8y~
steme Atomic forﬁﬁlas of this language are of fpe form:

{body parameier, set of values of this paramefef)
for example (teﬁperature, 37° - 38%), Ifa& is a boﬁy parame-
ter, and U is.s set of valiues of thiévﬁaramater, then '
val, ¢ (8,0} is the éet of diseases ‘in ﬁhich a certaip disease
¢” mizht occur such that set of values of a in the disease o

coincides with  U. Hence, the expression ( (g,U) can be

t
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treated as a quer& what are diseeses which might be accompanied
by a diaeaae in which parameter a assumes values from at U. -
Similarly, valy 7 {a,U) is the set of diseases whioh might
oécur together with diseases ingyhich get of possible valueé
of the parameter a coincides with U. Lastly, valM'C>(a,U) is
the pet of 'diseases in which for all parameters the sets of
values of these parameters have some comﬁoq eikments with the
respective sets of values connectsd with diseases which for
the parameter a assume velues from U.

Expressions obtained from atomic expressions by using the
cléseical information opérations have the usual interpretation.
For example, expression (a1,U1)A (ayyUy) represents the set
of diseases in which paresmeters a, end a, assume values
from U1 and »Uz, respectively., Hence, if U1 and U2 are
the sets of values of parsmeters a, 8nd a,, observed for
a certain pstient, then set valm((a1,U1)A (a2,Ué)) is the
get of diseases he possibly suffer from.

A naming-function n induces the mapping from set For
into set Por(i). For the sake of simplicity this mapping will

be denoted by n  too:

"n{x,X) = (n(x),n(X))

n{et t) = ol n{t) for o« = 7,<,>,Q

={tyB 1) = als)palty) for f = V,A,

Thus-ﬁe can treat formulas from set For{M) as expressiorns
obtsined f*om formulas of logic NIL through aés*gnment of names
of attrlbutes and names of generalized values for attrlbute
variables and generalized values variables respectlvely.

The -following fect followe immediately from the respect=

ive definitions.
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(7.1} ¥or any formula A and for any standard model M

the following conditionsg areAequivalent: -

(a) o€ valmﬁ(A) ' -
(b) o satyA.
8. SUMMARY '

o In the paper we presented a method of dealing ﬁith non=
deterministic information. We introduced the concept of non=
deterministic information system as g mathematical model of any
collection of such iﬁfprmationé. Ve defined the deta definition
language intenhed\to describe nondeterminigtic information.

We sketched the possible applications by means of examples con-
cerning systems of medical information.
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