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This note contains a simple mathematical formulation of
bagic ideas concerning information retrieval and its computer
implementation, The presented theory is based on the results

given in [1], [2] and [3].

1. Descripiive systems

By a descriptiﬁre system we mean triplet D= by, XD , JJ>>
(or briefly D =<4, X, d > ), where

A - is a(finite or infinite) set; elements of A are
called objects of D ’
X - is a finite set of symbols; elements of X are

referred to as elementary descriptors of D .

Js_ A x X - is a binary relation, called description
relation (or description) in D .

Relation 0/ may be replaced by the function:
Y.z 2
such that:
¥i(x) ={aC—A y & (a,x)} .

Let X* denote the smallest set containing X and such
that: if x,y € X thaz x Ay, %V y~x are alsec in X,

* . . o
and let Y * be defined as follows:
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Y*@ = Y@ i x6x

/\ \F*(x\/y) - Y0 v Y”“m

x,yéx* )

/A Yizan = YRon Py
x,ysx*
xé\x. WA x =4 - 0,

. * :
where Y ¥ is the extension of ¥ (in what foliows, the
asterigk (#) will be omitted.,)

Descriptors x,5y € x* are said to be equal (x ¥ y) iff

YW = Y

If x=my does not hold, then we say that x 1is differem;
from y. We assume that all elementary descriptors in D are
zlways different. | |

Theorem 1. Por every descriptive system D =4, X, C{),
the number of different descriptors is finite and is not grester

bdin

than 22 .

2. Atomic descriptors

Every product of all elementary descriptars in D with

or without negation
i i i i
1 2 k
X, A x, A LA t S ,xjjéx

where i, =0 or 1, k=X

and T
X; = XJ-, xj =y Ij

wi"" bYe called atomic descriptor inm l) .

¥

- T =

EXR]

0f course for every 3 thex"e are at mosgt 2% different
atomic descriptors in D .

If x is an atomic descriptor in D  then V}(x) is
called atom in D .

Descriptors x, y € t* are said to be independent iff

YonYy =P,
Pheorem 2. Every two different atomic descriptors in «D are
independent.

Theorem 3.
U_ Y =1y

xéx.b

where Xj denotes the set of all atomic descriptors in D.
The orem 4. Every elementary descriptor x € Xﬁ may be

repregented as
x-x1V12VOco Vxn, xiGX3,

where X4y Xy sees Xp are all atomic deacriptors in :D
containing x.

Theorem 5. Every descriptor xGX_,;; may be represented
as the sum of some atomic descriptors in D .

By means of the theorem 5 we are able to represent descr-ip-

tors in some standard (normal) form.

3, Remarks on implemectation

Given some set of objects A (for example books, papers,
documents, etc.) and a set of elementary descriptors X (for
example, authors’ names, languages, key words, ete.) thus the

relation ({ ig defined. Now we may ask about some sets of
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*
objects defined by any compound descriptor x & .B.
The set © &€ ,:b will be called dsacriptive in D ifr

there exiasts x € Y:.;; suck ths{

. Yz = B

Let D(A) denote the set of all descriptive sets in D
Prom theorem 1 follows that there is only a finite number
of descriptive esete in any .D « 30 we are unable to "describe®

(in the sense of this paper) all subsets of ZA in D. By
theorem 5 it followe that only the sets which are sumes of atoms
are descriptive in «3 .

Thie result leade to very eimple computer implement.a_tions
of any information retrieval system:

given any descriptor x & X_s by means of theurem 4 we can
repregent it in a normal form, and then find out the correspond-
'ing atoms and form its sum,

This method of searching for esets of documents satisfying
same conditlions leads to very quick, efficient and eimple com~
puter algorithms, Moreover, in the case when the get of ole;nen-
tary descriptors should be extended, the whole system meay be
ezaily extended too without deetroying and rebuilding already
working eystem.

Mar- thanks due to Dr. A, Mazurkiewics for valuable

comments.
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