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In 1994, Adleman [ 2] first explored the computing feasibility of
DNA molecules by presenting a DNA computing model for the



Hamiltonian path problem. After that, many studies were designed
to show the advantage of the huge parallelism that is inherent in
DNA-based computing. In 1995, Lipton [3] proposed a DNA com-
puting model to solve the satisfiability (SAT) problem. In 1997,
Ouyang et al. [4] designed a DNA computing model for the maxi-
mal clique problem. By using the DNA hairpin formation, Sakamoto
et al. [5] solved the SAT problem. Rothemund [6] attempted to use
DNA as instruments to implement Turing machine. In addition,
DNA computing was applied to manipulate gene expression [7,8].
Winfree [9] proposed a sticker model by DNA self-assembly. In
2002, Adleman’s research group invented a DNA computer to solve
a 20-variable 3-SAT problem with a searching ability of 22° [10].

IR TG TR A
1.2. Our results

We now present a novel DNA computing model for the graph
vertex coloring problem; although we focus on analyzing k = 3, this
method can be generalized to the situation of k > 3.
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® £ vy "Binding Assistance Triggering Attachments of Hairpin DNA onto
Gold Nanoparticles”, 20134 % %, 3| JF 2 A 74
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32. Zhang, C.,, Ma, ., Yang, J., Liu, S. & Xu, J. Binding assistance triggering
attachments of hairpin DNA onto gold nanoparticles. Anal. Chem. 85,
11973-11978 (2013).

been highly sought?®?°. For example, controlled spacing between
two or three DNA strands on the AuNP surface has been achieved
using 1D DNA templates®*~>2. Microsphere clustering with in situ



® £ <% Circular DNA Logic Gates with Strand Displacement®, 20114 &
&, 545K
A LA F LR A &%, K2 & B R S2017 4 b A H 2 @ A Alex
Lake# 3z 2f F A LG4, K& fEAngew Chem Int Edit b, X 382 4 23%
XRPRAMAZ @B, ER2RREAMXIRE X THRRGEF. TEART
BT XHLF, AL HFRRLFG R0 T

enzyme-free DNA logic gates can be connected using strand
displacement hybridization:® an output oligonucleotide that
is displaced from the DNA duplex by an input oligonucleotide
serves as an input for a downstream gate. However, such
systems produce a response after several hours, even in the
case of simple model networks, because several relatively
slow strand displacement hybridization events must occur
consecutively for signal transduction. Herein, we suggest an
alternative approach that uses the association of strands of
DNA when the signal is high and their dissociation when the
signal is low.

[6] a) G. Seeiig, D. Soloveichik, D. Y. Zhang, E. Winfree, Science
2006, 314, 1585-1588; b) C. Zhang, J. Yang, J. Xu, Langmuir
2010, 26, 1416 —-1419.
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BARRIL, A IAUHE R E 05 H, DNA computingP-4189 L&
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THE &AL —3R5 %18 % /LE "The Chromatic Polynomial
Between Graph and Its Complement - About Akiyama and Hararys’Open
Problem”, KX & % F19954, 3| I3 10k, 265 3] B0k 64 L R 4%
T A— AT A F 5L, BT ARA B4R I A 5] d BAR AT

TR BE L, FHEEERERMR T F L8 Akiyama-Harary 4%
1, RASEIANFE—T e, FTARERN, BREARF L, 0
—NEFBARF LY, MARGRE—FLINRAMG T Z2E, RIERE
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Can a non self-complementary graph have the same chromatic polynomial
as its complement? The answer to this question of Akiyama and Harrary is
positive and was given by J. Xu and Z. Liu. They conjectured that every
such graph has the same degree sequence as its complement. In this paper we
show that there are infinitely many graphs for which this conjecture does not
hold. We then solve a more general variant of the Akiyama-Harary problem by
showing that there exists infinitely many non self-complementary graphs having
the same Tutte polynomial as their complements.
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The question recived little attention until 1995 when J. Xu and Z. Liu [4] showed
that such a graph indeed exists. They have shown that for any n > 8 congurent to 0
or 1 modulo 4 there exists a graph G of order n such that G is not self-complementary
and pg(k) = pgz(k). In their paper they constructed graphs with a specific degree
sequence and then used the degree sequence to compute the chromatic polynomial
of the coresponding graph. Given the nature of their construction they posed

Conjecture 1 (J. Xu, Z. Liu). If a graph G has the property that pg(k) = pg(k)
then G has the same degree sequence as G.

As it turns out, their conjecture is false. In this paper we present an infinite
family of graphs not adhering to this condition.
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