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It is proved by the method of induction that the maximum number of lines 
among all p point digraphs w i ~ h  no directed cycle of length three i s  [p2/2] where [XI 
denotes the greatest integer lers than or equal to x. 

h e  refer to Ref. 2 for basic definitions. Turan3 has shown that the 
mzximum number of lines among all p point graphs without an: triangles 
is [p2/4]. Generalization to digraphs wzs done in Ref. 1. Brown and 
Hr?rzryl have obtz.i~ed the maximum number of limes among all p point 
digraphs with no slirected cycle of length three. Here we prove the same 
result by the method of Jnductioa as wzs done in the case of graphs in 
Ref. 2. 

Theorem: The mmexim~ m number of lines among all p point djgraphs 
with no directed cycle of length three is [pz/2]. 

Proof: We prove b y  induction. We consider the case where p is 
even. A similar argument holds good when p is odd also. Let us assume 
that the theorem is true for p < 2n. Let D be a digraph without any 
directed cycle of length three and p = 2 n  +- 2 .  Sw.ce D does not co~sist 
of isolated points alone, let vl and v ,  be two points of D such that v1 is . 

adjacent to v,.  Con.slder the digraph Dl obtained from D by deleting the 
4 

points v1 and v ,  and all the lines iwident with thrm. Dl has 2n points. 
Hence it can have a t  the most [pa/2] =2n2 lines. We will P-ow find. the 
mahum number of lines that D can have. The 2n points of D l  Can be 
adjacent to both v l  and w ,  and in addition vl can be adjacent from v,. So 
D can have a t  the most 2n2 f 2n 3 .2n  + 1 1 1 = 2n2 -I- 4n 3 . 2  = 
[(2n -I- 2)'/2] lines. 



We can show that there exist digraphs with [pz]2] lines and withou 
any directed cycles of length three for all even p. Let and V, be two sek 
each with p/2 points. Let each point of VI be adjacent to md adjacen 
from every point of V,. Then we have 2 . p/2 . p/2 =p2/2 lines. ni 
digrZph has no directed cycle of lengih three. 
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