Directed graphs

Definition 108 A directed graph (A, R) consists of a set A and a
relation R on A (i.e. a relation from A to A).
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Paths

Proposition 113 Let (A, R) be a directed graph. For alln € N and
s,t € A, s R°™ t Iff there exists a path of length n in R with source s
and target t.
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Definition 114 fForR € Rel(A), let

R* = J{R™e€Rel(A) I neN} = [,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.
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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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