b 1426/137/3™
'_—Z}T;‘»zo1 T

™. PRACE CO PAN « CC PAS REPORTS

s

P
e

Part 3

131

1973
WARSZAWA

CENTRUM OBLICZENIOWE POLSKIEJ AKADEMI! NAUK
COMPUTATION CENTRE POLISH ACADEMY OF SCIENCES
WARSAW PKiN, P.O. Box 22, POLAND



Wiiktor derek, 2dzisiaw Peswlak

MATHEMATICAL FOUNDATIONS OF INFORMATION STORAGE
AND RETRIEVAL

Part 3

137

Warszawa 1972



Komitet Redeskcyjny

A. Blikle (przewodniczqcy), Je. Iipski (sekretarz), J. Losd,
L. Lukaszewicz, R. Marczydski, A. Mazurkiewicz, 2. Pawlak,

7. Szoda (zastepca przewodniczacego), M. Warmus
- ibstract + Comepkadye e« Streszczenie

We show how to incorporate within our formalism hierarchissl

| " .
:.: E;Bii. aspects of information retrieval.
| Rt LiU : [
L\ N
\ " » ot
{‘;\n’iv ' MaTemaTyueCKoe ONUMCaHIE Impolecca IIouCKa
Y X

e,,:&,,wjfr-” ¥ XpaHeHER vHETopMalvm. TpeThA IacTh
Mailing address: Dr. Wiktor marek
Ingtitute of Mathematice PAS
ule $niadeckich 8
00=950 Warszawa

E paGoTe NOKA3WBaEM CIOCOC, KaK MOZHO IDEeRCTaBUTE HeDADXL-

YeCKre ACIEKTH NOKCKa ¥ HepePaCoTHHA WHG OPMALIME.

P.O. Box 187

Prof. Dr. Zdzistaw Pawlak Matematyczne podstawy wyszukiwania 1 gromadzenia
Computation Centre PAS. informacji. Czgsé 3

00-901 Warszewa FKiN

P.0. Box 22 _ Pokazujemy, W jaki sposdb w naézym formalizmie mozna ujgé

hierarchiczne aspekty wyszukiwenia i przechowywania informacjie

ON)

s,

Jollt

Printed as & manuscript

' Nakzed 450 egz. Ark. wyde 0,3; ark. druk. 0,5,
Papier offset. kl. III, 70 g, 70 x 100. Oddano do
druku w pazdzierniku 1973 re We Do N. Zam. nr 757/0

R-30



.

§ 1. Hierarchization

Definition 1.1. let R, S be equivalences on X, We say that
R<ES 41ff RES 1l.e.

(Vx)(V y) (xRy —» xSy)
It is clear that <« 1is pertial ordering

Definition 1.2+, lLet R be an equivalence on A and S an
equivalence on A/Re. We define a relation S#R on A as
follows:

xS xRy €«—» x/R S y/R
Lemma 1.1. R<S #R

Proof: Assume xRy. Then x/R = y/R and since S is reflexive
we get x/R S y/R i.e. xS *Ry.

Lemma 1.2. Asgume S#(T #R) ias defined. Then (S ®#T)w R is
defined and S¥(T#R) = (S#T)»R.

Proof: Assume T  is defined on A/R and S defined on A/R/T.
Then S+T is defined on A/R and so (S»T)#R is defined.

Let xS#(T#R)y. Then x/T#R S y/T#R. Having in mind that
x/T#R consists of all those y/R which are (with x/R) in

relation T we find that

x/R S#*T y/R
which is desired result.
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Lemma 1.3 If S<R then %here is T such that _
' (Notice that this is nothing else but é@ O/S t1rn)
R=T#*S_

. : . Lemma 1ede 61 satisfies (=)
proof: We define x/5 T y/s iff - xRy.

Tt is enough to prove that T is equivalence. Clearly T 1is Full power of the operation @ 1is seen when we have a sequence
reflexive snd symmetric. If x/5 T y/S T 2/S then xRy and yRz of relations:
and so xRz i.e.  x/S T z/S. Sq< Sp yeees<Sy <R

As we remember A = U A; was =a decomposition. Since decompo-
i=1 Definition 1.4. Under above assumpiiouns we define

n .
4 = 5@ (@ 0/5;)
i= -

equivalende, we have relation Ry which determines the decompo- , SqseeesSy
pition {A;} jgr + Ve may identify I with A/Rpe

sition is nothing else but family of equivalence classes of some

Let T1..~..,Tn_1 be relations such that’ Si+1 = Ti-h Si

Definition 1.3 Let S<Ry, A be i.8.r. system, 9 = <X,A,I,U>

. Lemma 1.5. g g seatisfies the following formula
1’...’ n )

Ve define 3/S as follows:

4/s = <X, A/S, I, U/8> . ) SZ; .
’ a/si+1 v/ T, a/Si b/Si
where U/S{e/S) = U{U(b) : bSa} : :

Clearly 4/S determines language of'(A/S). The unique relation Proof: It is clear that it is enough to give the proof for the

T such that Ry = PAS comes into the azioms of corresponding case S, < 52 <RI’ sz =T %5,

theory as follows:

. Indeed, for a€éA ¢ = c and ¢ = c
Z cysg = V | ’ a/$, bgz a P a/S, ;1 a ©
b/S T a/s i . ;

) Since however S1 < 52 we have, for a,bé&A.
Let us now enrich the language L(4) by constants ¢, g-

Cur theory is .also enriched as follows ‘ °a/S1 < ca/SZ
N Usi idempotence law we getl
{=) c./5 = Le %b ng P '3
o8 4
Sars, b; a “B/5
In this way we obtain hierarchical i.Ser. system c¢© rank 2 genera- : 2

ted by S ac follows: OS = <X, AUA/S,I,BuU/S > 3 But this exactly reduces to the desired equation.
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