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We present a very short proof of a conjecture of Richards and Liestman concerning set-to-set 
broadcasting. 0 1993 by John Wiley & Sons, Inc. 

Richards and Liestman considered in [ 2 ]  the following 
information dissemination problem that they called 
set-to-set broadcasting: Given two sets A and B ,  which 
may intersect, each member of A knows a unique mes- 
sage and is ignorant of the messages of the other mem- 
bers at the start of the process. A broadcasting from A 
to B is defined as a sequence of calls such that at the 
end of the sequence of calls every member in B learns 
every message from the set A .  A call can be defined as 
a two-member subset of A U B,  and during each call, 
the involved two members exchange all of the informa- 
tion they know at that moment. 

Let F(A,B) be the length of the shortest sequence of 
calls that completes broadcasting from A to B ,  assum- 
ing that all calls are possible. Richards and Liestman 
[ 2 ]  proved that 

F(A,B) = 

IAl + IBI - ( A  n BI - 1, for 0 5 ( A  fl BI 5 2 ;  

for ] A  n BI = 3.  + (BI - 3, 

F(A,B) 5 IAl + lBl - 4, for ( A  n BI 2 4. (1) 

They also conjectured that the equality holds in (1) .  In 
this note, we give a surprisingly simple proof of this 
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conjecture. Our proof is based on the following 
facts: 

(a) F(A,B) = F(B,A).  This is because the reversal 
of a valid calling scheme from A to B is a valid calling 
scheme from B to A .  

(b) F(A,A) = 21A( - 4 for (A(  2 4. Since broadcast- 
ing from A to A is known as gossiping among members 
of A ,  the result is well known (e.g., see [ I ] ) .  

(c) F(A,B U {x}) 2 F(A,B) + 1 for x $Z A U B .  

Proof. Let S, be a sequence of F(A,B U {x}) calls 
that completes broadcasting from A to B U {x}. Let 
{x,x,}, { x , x ~ } ,  . . . , {x,x,}(m 2 1) be the subsequence 
of S, consisting of all calls containing x. We construct 
a sequence S of F(A,B U {x}) - 1 calls from S, by 
deleting { x , x I }  and replacing {x,xi} with { x I , x i }  for i = 
2 ,  . . . , m. It is easy to verify that S completes broad- 
casting from A to B ;  then, we have F(A,B U {x}) - 1 ? 

F(A,B).  

(c’) F(A,B u C) ? F(A,B) + ICI for C n (A u B)  = 

Proof of the conjecture. For [ A  f l  BI ? 4, we have 

0. 
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2 2 ) ~  n B I  - 4 + /A\(A n B ) I  
+ (B\(A fl B)( 

The equality F(A,B) = IAl + IBI - 4 follows from (1) 
and ( 2 ) .  

F(A fl B,A fl B )  2 21A n BI - 4 by (b).  
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