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Definition 1 ForR € Rel(A), let

R* ="J{R™e€Rel(A) I neN} = U,y R .

neN

Corollary 115 Let (A, R) be a directed graph. For all s,t € A,
s R°* t iff there exists a path with source s and targett in R.

(omsdie A foiTh 53 o amawmp\m
RO*.}‘EJU ‘2() R,OZUM UKO}ZU”"’ :
(keN)
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The (n x n)-matrix M = mat(R) of a finite directed graph ([n], R)
for n a positive integer is called its adjacency matrix.

The adjacency matrix M* = mat(R°*) can be computed by matrix
multiplication and addition as M,, where

y

M, = I,
\ My = In—l—(M'Mk)

This gives an algorithm for establishing or refuting the existence of
paths in finite directed graphs.
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Preorders

Definition 116 Apreorder ( P, C ) consists of a set P and a relation
C onP (i.e. C € P(P x P)) satisfying the following two axioms.

» Reflexivity.

Vx e P. xCx

» Iransitivity.

A’['Q": W;’;@arfﬁs\ﬂf

Vx,y,z€P. (xEy Ay L z)

— 289



L. Ma. .%o
o 'ﬂ&ayﬂl froo 2 b x
W o M btcany we A/(wa«Y) het.

WMgL b ¢ ©. -
1D . \vﬁ,j,au. mﬁm(?/\ 2(6 T2 }
D ¢ A
%@17 ieﬁwg'%?ﬂfaz’:_ﬁwﬁy

R el e i

W1 hove | ocolinaf .o pulk, a(wﬁﬁﬁif&
%T}ﬁ:,%éf& x5



Examples:

» (R,<)and (R, >). ﬁ
J

> (P(A),€) and (P(A), 2).

> (Z, |).
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118 ForR C A x A, let N/{&GTJK ﬂ

Fr = {QCAXA | RCQA Qisapreorder} .

ML T (w,a\ow Tk el T VWA
Theorei,\__

PROOF:

Aee - a@&)k va Kb

‘/'

&@ Jo) & )V['g“ \/\}

QLRIQ/L[’)RC,

= a(Of]b A ‘D(O;ﬂ)c Ldo c@&dot}
i, € a0 d
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