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Abstract  Classical Ramsey number problem is a NP complete problem. It takes exponential time
to solve classical Ramsey number problem with traditional electronics computer. It is necessary to
study new computation methods because traditional electronics computer faces with greatly diffi-
culty in solving NP complete problem. DNA computing possesses high parallelism in data and
higher storage capacity than normal systems. Hence, in theory, it is feasible to solve NP com-
plete problems with DNA computing. A novel method is proposed and used to solve the classical
Ramsey number problem in this paper. Firstly, a method for DNA sequence code based on graph-
ic sequence is presented. In order to reflect all possible information of p-order graphs, it is
focused on the encoding of p-order complete graph. The number of the edges in the graph is
p* (p—1)/2!. The delta-encoding method is selected. The sequences of encodings are the edges
1,2,++, px (p—1)/2!. Here, the edges 1,2,++,p % (p—1)/2! represent adjacent lower triangu-
lar matrix array in order from left to right, top to bottomin the graph G. The character of this en-
coding is to sort them into p—1 classes, and the edges in the i class are composed of {v;,v,:1 ),
{0y 3015y {visvi1)s i=1,2,++,p—1. According to the encoding, the length p * (p—1)/2!
of 0-1 sequence can be mapped to all labeled sub-graphs with p vertexes. It means that arbitrary
0-1 sequence with length p % (p—1)/2! corresponds to the graph with the order p; On the other
hand, any order p for the labeled graph corresponds to 0-1 sequence with length p % (p—1)/21.
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Secondly, some problems are discussed, such as the set problem of labeling sub-graph and un-la-
beling sub-graph. especial the method of sequence denoted. Finally, in order to delete the incor-
rect solutions in the first, the idea, method and process of deleting incorrect solutions are presen-
ted, and an instance is presented to illuminate the proposed method. The basic idea is to con-
struct a graph by bit by step. In order to delete incorrect solutions as soon as possible the graph
constructed dose not include the K,, and N,. The method, which deletes the set of sub-graphs in-
cluding K,, and N, from the set of all K,,-order sub-graph labeled, deletes the corresponding bit,
which is corresponding to the edges set of all m-order Complete sub-graph, from the correspond-
ing sequence L,; including the set of sequences corresponding bit. The key step for the bit se-
quence based-on DNA computation can delete the incorrect solution whenever it is brought up.
Consequently, it can weaken the speed of which the number of sub-graph increases, and also pro-
vides a feasible method for finding the Ramsey number with much higher order. In addition, it is
demonstrated the possibility of using the advantage inherent in DNA computation, including vast
information storage capacities and much highly computing ability. The more detail researches
about how to solve the Ramsey number using DNA computer with be given in the second paper.
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