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We show that a certain 3-dimensional assignment problem
is NP-complete, To do this we show that the following prohlem
182 MP-complete: given bipartite graphs G, 7, with the sme
sets of vertices, do there exist perfect matchings My, M, of G,
(7 respectively such than M, 0 M, =7

1. Inroduction

Let P. ¢J. R be 3 finite digjoint scts of egual
size. For w=(p,g.r)ET=Fx 0 xR we define
s{uy={(p.g){p.r) (g.r)} and for 4 C T we let
s(A)y=1 _ s(u)

Aset 4 CT s called a partial assignment if n,
v =4 implies s{w) Ms{v)=8

A roral assignment A is a partial assignment
which satisfies s{A)=(PH Q)U(P X R) L
(Q A R).

In this paper we prove the NP-compleleness of
the following I-dimensional assignmen: problem
(3DA):
Instance:  disjoint finite sets P, 0. R of equal size,
Aset SCPXOXR.

Question:  does there exist a total assignment A C
57

This is a special case of the integer program-

ming problem (with a, , =0 or 1}
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ij=1,...,m,

X 5 =0orl, i k=1, .

This has been studied by Burkard and Frohlich
[1]. Leue [6] and Vlach [7].

One application of 3DA is the following timeta-
bling problem: given m teachers, m classes and m
tume pericds and a set § of triples ( p, ¢, r) where
we can schedule teacher p 1o meet class ¢ in time
period r. we ask is it possible, using only triples
from &, to arrange that in each time period, each
teacher is assigned to exactly one class and vice-
versa, so that after m periods every teacher has
taught every class?

Note that this is a different timetabling prob-
lem to that discussed in Even, Itai and Shamir [2].

It is shown that 3DA is a special case of the
3-dimensional matching problem of Karp [53].

2. Complexity proof

Given disjoint finite sets P, Q@ of equal size, a
marching is a set M C P > @ such that |M|=|P|
and every element of P U Q occurs in exactly one
ordered pair of M.

The NP-completeness of 3DA will be shown (o
follow from the NP-completeness of

DISJOINT MATCHINGS (DM)

Instance:  disjoint finite sets P, O with |P|=|Q|
and sets A, A, CP X 0.

Cuestion:  do there exist maichings M, C A, for
i=1, 2 such that M| N M, =&7

The known NP-complete problem which will be
reduced to DM is MONOTONE ONE-IN-THREE
SAT (1-35AT) - Garey and Johnson [4. p. 259].

1-35AT

Irstance: A set V= {v(i):i=1,....n} of boolean
variables. A set C={C,,.... C.} of
clauses such that (i) |G| =3, =







