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9 Appendix

Here, we show that the feasibility problem for cannot-
link constraints (CL-feasibility) is NP-complete using a
reduction from the GRAPH K-COLORABILITY problem
(K-CoLoR) [12].

GRrAPH K-COLORABILITY (K-COLOR)

Instance: Undirected graph G(V, E), integer K < |V|.
Question: Can the nodes of G be colored using at
most K colors so that for every pair of adjacent nodes
u and v, the colors assigned to v and v are different?

THEOREM 9.1. The
complete.

CL-feasibility problem is NP-

Proof: It is easy to see that the CL-feasibility problem
is in NP. To prove NP-hardness, we use a reduction
from the K-COLOR problem. Let the given instance I of
K-COLOR problem consist of undirected graph G(V, E)
and integer K. Let n = |V| and m = |E|. We construct
an instance I"of the CL-feasibility problem as follows.
For each node v; € V, we create a point s;, 1 <17 < n.
(The coordinates of the points are not specified as they
play no role in the proof.) The set S of points is given
by S = {s1,s2,...,s,}. For each edge {v;,v;} € E,
we create the cannot-link constraint {s;,s;}. Thus,
we create a total of m constraints. We set the lower
and upper bound on the number clusters to 1 and K
respectively. This completes the construction of the
instance I7 It is obvious that the construction can be
carried out in polynomial time. It is straightforward to
verify that the CL-feasibility instance I5has a solution
if and only if the K-COLOR instance I has a solution. m





