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Abstract

In this paper we consider an approach to solve the problem of ex-
istence of Hamiltonian alternating cycle with fixed number of color ap-
pearances. This approach is based on constructing logical models for
the problem.
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According to Bennett’s model of cytogenetics the order of the chromo-
somes is determined by an alternating Hamiltonian path of some graph G (see
e.g. [1]). Therefore, it is natural to investigate different problems related to
alternating Hamiltonian paths and cycles. In this paper we consider the prob-
lem of existence of Hamiltonian alternating cycle with fixed number of color
appearances.

Let each edge of a graph has a color. If the number of colors is restricted
by an integer ¢, we speak about c-edge-colored graphs. Let K| be a complete
c-edge-colored graph with the set of vertices V' = {vy,vq,...,v,}. We assume
that {0,1,...,¢c— 1} is the set of colors of K¢. Let E; is the set of edges of tth
color where 0 <t < c¢—1. A cycle graph is called alternating if its successive
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edges differ in color. An alternating cycle in a graph is called Hamiltonian if
it contains all the vertices of the graph.

THE PROBLEM OF EXISTENCE OF HAMILTONIAN ALTERNATING CYCLE
WITH FIXED NUMBER OF COLOR APPEARANCES (HACFCA):

INSTANCE: Given positive integers p and ¢ > 3, K., n=cp, E;, 0 <t <
c—1.

QUESTION: Is there a Hamiltonian alternating cycle C' in K¢ so that each
color appears p times in C'?

HACFCA is NP-complete [2]. Note that encoding hard problems as
Boolean satisfiability and solving them with very efficient satisfiability algo-
rithms has caused considerable interest (see e.g. [3] — [11]). In this paper, we
consider an approach to solve HACFCA. This approach is based on explicit
reduction from HACFCA to the satisfiability problem.

Let
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Y[4] = N<ken M<jiy<jpzi<p NM<ipy<e M<ipi<e (y[E[1], (1], k] V =yli[2], 5(2], K]),
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() vr[2) € i)
—afif2], (2], 1] v —ylif1], 5[4, R[]V —yle[2], (2], k[2]]),
& = (Nizaeli]) A (Nizy L)) A (AL,
It is clear that £ is a CNF. It is easy to check that £ gives us an explicit
reduction from HACFCA to SAT.

Using standard transformations (see e.g. [12]) we can easily obtain an
explicit transformation £ into ¢ such that £ & ¢ and ( is a 3-CNF. It is clear
that ¢ gives us an explicit reduction from HACFCA to 3SAT.

In papers [13, 14] the authors considered some satisfiability algorithms.

Our computational experiments have shown that these algorithms can be used
to solve HACFCA.



Hamiltonian alternating cycles 6731

References

[1]

2]

[10]

[11]

[12]

[13]

[14]

D. Dorninger, Hamiltonian circuits determining the order of chromosomes,
Discrete Applied Mathematics, 50 (1994), 159-168.

A. Benkouar, Y. Manoussakis, V. Paschos and R.Saad, On the complexity
of Hamiltonian and Eulerian problems in edge-colored complete graphs,
Lecture Notes in Computer Sciences, 557 (1991), 190-198.

A. Gorbenko and V. Popov, The c-Fragment Longest Arc-Preserving
Common Subsequence Problem, IAENG International Journal of Com-
puter Science, 39 (2012), 231-238.

A. Gorbenko and V. Popov, On the Longest Common Subsequence Prob-
lem, Applied Mathematical Sciences, 6 (2012), 5781-5787.

A. Gorbenko and V. Popov, The Binary Paint Shop Problem, Applied
Mathematical Sciences, 6 (2012), 4733-4735.

A. Gorbenko, M. Mornev, V. Popov, and A. Sheka, The Problem of Sensor
Placement, Advanced Studies in Theoretical Physics, 6 (2012), 965-967.

A. Gorbenko and V. Popov, The Problem of Selection of a Minimal Set of
Visual Landmarks, Applied Mathematical Sciences, 6 (2012), 4729-4732.

A. Gorbenko and V. Popov, The Longest Common Parameterized Subse-
quence Problem, Applied Mathematical Sciences, 6 (2012), 2851-2855.

A. Gorbenko and V. Popov, The set of parameterized k-covers problem,
Theoretical Computer Science, 423 (2012), 19-24.

A. Gorbenko and V. Popov, Programming for Modular Reconfigurable
Robots, Programming and Computer Software, 38 (2012), 13-23.

A. Gorbenko and V. Popov, On the Problem of Placement of Visual Land-
marks, Applied Mathematical Sciences, 6 (2012), 689-696.

A. Gorbenko and V. Popov, On the Problem of Sensor Placement, Ad-
vanced Studies in Theoretical Physics, 6 (2012), 1117-1120.

A. Gorbenko and V. Popov, Task-resource Scheduling Problem, Interna-
tional Journal of Automation and Computing, 9 (2012), 429-441.

A. Gorbenko and V. Popov, Computational Experiments for the Problem
of Selection of a Minimal Set of Visual Landmarks, Applied Mathematical
Sciences, 6 (2012), 5775-5780.

Received: September, 2012



