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Thesia Title ¢t On Graphs Defined from Algebraic Systems.
Name ¢ Miss Nidtaya Chingchai, Department : Mathematics

Academic Year : 1975

ABSTRACT

A digraph (directed graph) is defined to be an ordered
pair (V, E), where V is a finite nonempty set and E is a
subset of V XV , Elements of V and E are called vertices
and arcs of (V, E) respectively. To each v€ V we let,
&(v) ={uEV}(v, u)EE},f(v):{WEVl(w,v)e E.}.
It |6(v)| = I P(v)] = k forall vV we say that

(v, E) is regular of degree k. A regular digraph is said to be

a normal regular if (v, v)€ E for allve V or (v, v)¢ E

for all ve V.

By an isomorghism from g digraph (V,', E1) onto a digraph

(VZ’ E2) we mean any one - to - one mapping \.P from V1 onto V2
such that (u, v) € E, if and only if (u I.P y ka )€ E, for
each u,v €V,. If a digraph isomorphism from (V,'. E1) onto (VZ' EZ)
exists we say (V1, E1) is isomorphic to (VZ' Ea) and write

(V1, E1) = (VZ' EZ) . By an automorphism of a digraph (V, E)

we mean any digraph isomorphism from (V, E) onto itself. The

set F (Vy, E) of all digraph automorphisms forms a group under
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composition.

Given any subset A of a groupoid (G; o ) we call the

digraph (G, EA)’ where EA = ((x, x 0a) EGXG | x€ G, a g A},

the digraph induced by the groupoid (G, © ) and the subset A. We

call a digraph (V, E) a groupoid digraph if (V, E) = (G, EA) for

some groupoid (G, © ) and some subszt A of G. We say that (V, E)

is a quasi - group digraph, a loop digraph, a group digraph,

or a cyclic group digraph if the groupoid (G, © ) can be chosen

to be a quasi ~ group, a loop, a group, or a cyclic group

respectively.

The results of our investigations can be summarized in

the following theorems.
Theorem A (V, E) = (G, EA) for some groupoid (G, ¢) and some

subset A of G if and only if E = @& or for each vevVv,

there exists u & V such that (v, u) € E .
Theorem B (V, E) 2 (G, E,) for some quasi - group (G, ® )

and some subset A of G if and only if (V, E) is regular,
Furthermore the quasi - group (G, © ) can be chosen to be a

loop if and only if (V, E) is normal regular.

Theorem C Let G be agoup and (V, E) be a digraph.

(v, BE) = (a, EA) for some subset A of G if and only if (1)

‘Vl = IG‘ and (2) the group "l(V, E) contains a

subgroup A Z g such that for each pair v, v’e \'

’

there exists & & A such that vé = v .
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