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All considered graphs are non-oriented; we shall suppose no further 

restrictions for them. To every graph G with the vertex set V(G) 

is assigned a triple (Eqs das Ka) of cardinal numbers thus: 

8a (the girth of G ) is the length of the shortest circuit in G; 

if G has no circuits - ise. if G is a forest - we set 

Bo = Roe 

de (the degree or the upper valency of G ) is defined as 

sup d(v), where d(v) denotes the degree of a vertex v. The 
veV(G) 
symbol sup (the least upper bound) is related here to the class 

of all cardinal numbers. 

Ka (the diameter of G ) = sup p(u,v), where p(u,v) is the 
u, veV CG) 

length of the shortest path between the vertices u and v; if 

u and v_ are not connected by any path, we set p(u,v) = Kos 

Let G be a graph. It is easy to prove that the following condi- 

tions are equivalent: 

* 

(1) Any two vertices of G are connected by at most one path ) 

of length = Ka; 

(2) G has no circuits of length < 2k); 

(3) the girth Bq of G js either 2kq +1 or Kor 

Definition 1: A graph G fulfilling one of the equi- 

valent conditions (1), (2) and (3) will be called a strongly 

geodetic graph. (For geodetic graphs, defined by means of the 

uniqueness of the shortest paths, see [2].) 

*) In the sense of Ore [1]. 
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Our aim is to characterize the class of all strongly geodetic 

graphs. The first result in this direction is 

Theorem 1: If G is a strongly geodetic graph, then G is 

either a forest, ora regular graph with a finite diameter. 

In the following we show that finite strongly geodetic graphs are 

closely related to the so-called Moore graphs, whose study was 

suggested by E.F. MOORE. 

Let finite cardinal numbers d and k be given. It can be easily 

found that for the number n of vertices of any graph of degree 

d and with diameter k we have 

k . 

nst+a yp ca - 7 (*) 

For some pairs (d, k) there exist graphs for which we have in (*) 

an equality; these graphs are called Moore graphs of type (d, k). 

For example, the Petersen graph is a Moore graph of type (3, 2). 

Moore graphs with diameters 2 and 3 - with the exception of the 

only type (57, 2) - were described in [3] by HOFFMAN and SINGLE 

TON. They also constructed a regular graph of degree 7 with diame- 

ter 2 and with 50 vertices, i.e. a wioore graph of type (7, 2) and 

proved its uniqueness; we shall therefore call this graph the Hoff- 

man-Singleton graph. 

For the present we are able to add only a small contribution to the 

theory of Moore graphs, namely 

| Theorem 2: For 3<k< 8 no Moore graph of type (3, k) exists. 

The relation between strongly geodetic and Moore graphs is described 

in 

Theorem 3: A graph G is a Moore graph if and only if G isa 

finite, connected, regular and strongly geodetic graph. 

In other words Moore graphs may be characterized as finite regular 

strongly geodetic graphs with a finite diameter. Let us form an ana- 

logical class in the case of infinite graphs. 
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Definition 2: By a quasi-Moore graph we mean an infi- 

nite regular strongly geodetic graph with a finite diameter. 

Obviously all quasi-Moore graphs can be classified by means of 

their degree and diameter into types (d, k), where d2 Kos 

k< Ko 

Theorem 4: For any cardinal numbers d 2 Kos k< Ko there 

exists a quasi-iloore graph of type (d, k). 

In the proof of this theorem a construction is used that reminds 

of the process of building a spider's web. 

From Theorem 1, Theorem 3 and Definition 2 follows: 

Theorem 5: A graph G is strongly geodetic if and only if G 

is either a forest, or a Moore graph, or a quasi-iloore graph. 

From Theorem 2, Theorem 5 and the results of [3] we obtain 

Corollary: A graph G is strongly geodetic if and only if one 

of the following 10 cases takes place: 

1° G isa forest; 

2° @ isa complete graph; 

3° G is an odd polygon (i.e. G is formed by vertices and 

edges of a circuit with an odd number of its edges); 

is formed by the only vertex and by loops; £ 
o 

fe)
 

is isomorphic to the Petersen graph; 

is isomorphic to the Hoffman-Singleton graph; 

is a quasi-Moore graph; 

is a Moore graph of type ' (57, 2); 

is a Moore graph of type (3, k), where k> 7; 

is a Moore graph of type (d, k), where d> 3, k> 3. 
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The existence of graphs of the cases 8° - 10° remains an unsol- 

ved problem. The second unsolved problem is whether the graphs of 

7° _ 40° (if they exist) are uniquely determined (up to isomor- 
phism) by their degree and diameter. 

Remark: The proofs will be published in [4]. 
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