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Optimal Scheduling Algorithms by 1-factorizations of Graphs

Masaya TAKAHASHI (Department of Office Automation and Information Systems, Fukuoka
Jr. College of Technology, Higashi-ku, Fukuoka 811-02, Japan.)

Abstract

The scheduling problem of a round-robin pairing is: Given some positive integer n and some
restricted condition C, make a schedule of a round-robin pairing with » teams satisfying the
condition C. If the problem is solved by human powers, we can find the following two troubles:

(1) If » is very large, it costs the author infinite labor.

(2) The fairness is not always secured.

In this paper, we consider several variations of the scheduling problem of a round-robin
pairing, and, by using the 1-factorizations of complete graphs or complete directed graphs, we

give optimal algorithms for solving the problem by using a computer.

Key words: round-robin, home and away, scheduling, complete graph, 1-factorization, vestricted
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for i.=j+1toj+1¢do
begin

p:=mod(h, n—1);
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D EET)
g:=mod(2j+n—1—h, n—1);
Fi=F;U{{vs, vo>}

end
end
End.
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Algorithm RR-2.
Begin
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=(n—2)/2;
for j:=0to n—2do
begin
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for ii=j+1toj+tdo
begin
pr=mod(%, n—1);
g:=mod(2j+n—1—h, n—1),
Fi=F;U{{vs, vad};
Fi=F;U{{vp, ve>}
end;
w=n—1,
end
End.
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Begin
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for ;:=0to 1do
begin
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begin
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begin
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begin
Fy=F;U{(vq, vp)};
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end
else
begin
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end
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end
end
end;
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w=n—1
End.
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Begin : for i:=1to tdo
ji=-1 if z=kand 2=2then j:=;—1
for x:=0to 1do else Fact-F;..; (=01, n—2,n =
begin +1,-,20—3 DWW, FAUES
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Fact-F,. ;{HRUES (1 -EF) Fua ®
=y
7i=j+1
end
end
End.
Procedure Fact-F, .
Begin
Fin=¢;
for f:=0to pdo
for g:=1to t do
begin
a=mod(t—h+g—1,1)+1t—1;
if /2 is odd then
if #=1and g >y then
if x=0 then
Fion=F;aU {( Urf+q-2, UTle)}
else
E+h::E+h ) {('l/rf+a, Z/rf+q—2)}
else
if x=0then
Fin=F;:nU {(Urf+zz, Urf+q~2)}
else
Fion=Fyi s U{(Vrrsa-2, Vrrsad}
else
if 2=t and (p is odd) and ¢ <t then
if x=0then
Fin=Fisn U{(vrra, Vrfra-2)}
else
Fin=F;»U {(Urf+q—2, Urf+a)}
else
if x=0then
Fiin :E+h U {(’l)rf+q—2, Urf+zz)}
else
Fion=F; 2 U{(vrrra, Vrriq-2)}
end
End.
~ Procedure Fact-F,..
Begin
Fri=¢;
for g:=1to ¢t do
begin
a=mod(t—2+¢g—1, t)+1t—1;
Fr:=Fn1 U{(va, vg-2)}

end
End.
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