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DNA Sticker Algorithm for k-vertex Induced Sub-graphs of Directed Graphs
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Abstract How to obtain all the £-vertex induced sub-graphs in a directed graph is a complex computational problem.

The DNA computing is a nonclassical computing technique developed in recent years, which can be employed to solve
some complex computational problems via DNAs and their biochemical reactions. Aiming at obtaining all the k-vertex
induced sub-graphs in a directed graph using the DNA computing,a DNA sticker algorithm for constructing sub-graphs
was proposed. First,the existing sticker system provides the basic operators for the new algorithm. Each of these basic
operators has its basic computational function,and each of these basic operators can be implemented by a specific stan-
dard biochemical reaction. Second . these basic operations can be organized in a certain logical way. As a result,some pro-
gram structures,such as sequence and loop,are formed. At last,all the k-vertex induced sub-graphs can be obtained for
a given directed graph,by reading the results of the biochemical reactions. These simulated results demonstrate that the

new algorithm significantly reduces the time which is required by generating sub-graphs under ideal conditions,com-

pared with the classical algorithms.
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Begin

1. for i==1 to m do
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7. end for

8. return T

End
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Relationship between vertex set/edge set and binary strings

Table 1

in each sub-graph of Fig. 2(state of test tube before algorithm runs)
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Table 2 Relationship between vertex set/edge set and binary strings

in each sub-graph of Fig. 2(state of test tube after algorithm runs)
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