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ON THE ISOMORPHISM OF DIGRAPHS
BY

C. SMADICI and T. SMADICI

Theorem L. Let D, D, be two digraphs with the same number of nodes
and A,, A, be their adjacency matrices obtained for some arrangement of the
nodes. The digraphs D and D, are isomorphic if and only if there exisls a per-
mulation matriz P so that

AP = P4,

The proof results from the definition of the isomorphism for two
digraphs.

if D is a digraph with p nodes and A its adjacency matrix, let us
consider the digraphs D/(1 <7 < p) obtained from P by removing all
the incident to o, lines and let 4’ be their corresponding matrices for the
same degree of nodes. We shall denote by @ @ b = max (a, b), ¢ and b
being real numbers.

Main Lemma. If p = 8, then

Ad=Ad@A*@ A2 .. 4"

Proof. Let a,; be the element of i-th row and j-th column of the matrix
4 and b the clement of i-th row and j-th column of the matrix B =
= A1@® A* D 2@ . D Ar.

Case I:1f a;; =1, because p > 3, it follows that there exists k=i,
so that af, = 1, where a¥, denotes the element of i-th row and j-th colummn

of the matrix 4% hence b, = 1.
Case 2:1fa, = 0,it follows that for all integer k, 1 < b < p, ¢, = 0.

hence b,; = 0 and therefore the lemma is proved.
Now, let us consider that we know the digraphs D, and D, with the
same number of nodes and that for some order of nodes from I}, , there
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exists an order of nodes from D, so that D{ is isomorphic with D for all
Jo 1 <j <p. Tet A, 4, Al 4} be the adjacency matrices of digraphs
D, D,, D, Dj vespectively.

We now give a neeessary and sufficient condition, so that the digraphs
D, and D, are isomorphic.

Theorem 2. The digraphs D, and D, are isomorphicif and only if there
exists @ permutation matrie P so that for all j,1 < § < p,

AP = PAj.

Proof. 1f D and D, are isomorphic, then by arranging the nodes
of digraph D, with respect to their isomorphism it follows that 47 — 47
for all j, 1= j= p. and hence, we can consider the natrix

1 0..0 %

as asked permutation matrix.

Conversely, if there exists a permutation matrix P so that AP =
PA%, it results that

AAPQAPD.. D AP =PA @ PAA@ ... ¢ PA?,
and hence
(A AD..0 AN =PA G A’D ... ® A7)
and according to main lemma 4,P = P4, and now, according to Theorem
1, D, and D, are isomorphic. '
This theorem allows us to establish if two digraphs D, and D, are

isomorphic when we know that the digraphs D! and D} are isomorphic ;
it follows that the system

AiX = Xdf, j=1,2,..p

where 4{ and 4] are adjacency matrices of the digraphs D7 and D} respec-

tively and X is a permutation matrix, is compatible if and only if the di-
graphs D), and D, are isomorphic.

ASUPRA IZOMORFISMULUI DIGRAFURILOR
Rezumat
In aceasta Nota se arata ca doua digrafuri D, si D, sint izomorfe
dacit si numai daca sistemul de ecuatii matriciale 41X = XA} (1 <j< p)
este compatibil, f si ] fiind matricele de incidenta ale grafurilor D/—
_ obtinute din I, prin inliturarea muchiilor incidente cu virful o,.

ON A PROBLEM OF TFRAXNK HHARARY
BY
¢. SMADTCT and T.. SMADICI

LNOW s j § hat two praphs are iso-
The well known Ulam’s conjecture states t VO g e iso-
11101'phi(:cif‘;,nd only il the subgraphs obtained by removing oiu_:.aftm_ ecﬁi?c
ther a vertex are isomorphic. P..J. Kelly [2] proved that.t 11.51rl co'n]d fure
is true for trees. Frank Harary and Ed. Palmer [8] showe
it is true for tournements which are not strong connexe.’ 1 .
In this paper we deal with the following Harary's }l:ro|b 1[_;:jnll, [}];
i aphs : let F = (V/, U7) be p graphs, wit N\ =p
t('_c;ir=m11drf(;§dc§éﬁpt:f them having at least an isolated vertex‘; \?e‘ ,“-lil
to estaialish if there exists a graph G = (V, U), such that fo}la ey elyo girTr
=1,.., p, the graph G/ = (1, U9, in which U gets from U ¥&em_ ¢ Og:
sjl tl;.;i ,ed’ges linking the vertex v, € V' with the other vertices of &, 1s 15
morphic to the given graph G ‘ o
! Let G = (V:D U) bz a graph without loops, with | Vi=p, (Ul —t':?;;
and denote by p(v) the degree of a vertex v € V. Consider the square ma
A = (a,;) given by:

1 if (v, v)eU,
Ay _'{

(i, =100 D)
0 otherwise,

(1)

Obviously, we have a,; = a; and
Za!j = p(Uj)a (Q’J =1, fp)'
i

Let &, be the number of vertices having the degree i in G, J(() ﬁ i 4 P tt-:’r);‘
and ] be the number of vertices having the degree { in G7. We can sl

the relationship between these numbers as



