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SOMSAK ANANSUVANCHAI :

PROBLEMS. THESIS ADVISOR :

55 PP. ISBN 974-581-462-8

ASSOC. PROF. WANIDA HEMAKUL, PH.D,

A path algebra is a semiring (P, ®, ®) with unit and zero such that

the operation © is idempotent and commutative.

This thesis is concerned with the algebraic aspect (which is described

by path algebras) of the following path problems on hypergraphs

(1) enumeration of all independent node sets,

(2) enumeration of all matchings (independent edge sets),

(3) enumeration of all simple paths between two given nodes,

(4) enumeration of all elementary paths between two given nodes.

Then the solution of such problems can be obtained by solving an algebraic equation

with the use of computers.
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INTRODUCTION

Carre' [3] presented an algebra (P, ®, ®) which is called "path algebra" for
solving some path problems on digraphs such as, existence of dipaths, shortest
dipaths, longest dipaths, most reliable dii)aths, maximal capacity dipaths,
enumeration of dipaths, simple dipaths, elementary dipaths, proper separating
arc (node) sets, bridges (separating nodes) etc. He also showed that all the path
problems mentioned above can be 'expressed in the same algebraic form,
i.e. in term's of path algebras, “the problems canA be posed as that of solving
a matrix equation of the forrﬂ

y=Ay &b

where A is the arc-value matrix of a digraph over a path algebra P and b is

either a column vector of A or the unit matrix E of a path algebra (Mn(P), ®, ®)

for which Mn(P) is the set of all n X n matrices whose entries belong to P.

The matrix equation can ‘be solved by classical methods of linear algebra, differing
‘from these only in significance of the additive and multiplicative operations.
Hence, this thesis is éoncerned with path algebras and developing a computer
program for solving some path problems on hypergraphs.

In Chapter I, we first introduce path algebras and path problems on digraphs.
Then we formulate some path problems and show that in terms of path algebras,
each of these path problems can be pbsed as that of solving the above equation
by the Jordan elimination method in Chapter II. Finally in Chapter III,
path algebras for solving some path vproblems on hypergraphs are presented.
The results in examples of Chapter II and Chapter III are obtained by executing

a computer program.
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