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Abstract DNA computing is technology that applies immense parallel castle of living body
molecules into information processing technology, and has used to solve NP-complete problems.
However, there are problems which do not look for solutions and take much time when only DNA
computing technology solves NP-complete problems.

In this paper we proposed an algorithm called ACO(Algorithm for Code Optimization) that can
efficiently express DNA sequence and create good codes through composition and separation processes
as many as the numbers of reaction by DNA coding method. Also, we applied ACO to Hamiltonian
path problem of NP-complete problems.

As a result, ACO could express DNA codes of variable lengths more efficiently than Adleman’s
DNA computing algorithm could. In addition, compared to Adleman’s DNA computing algorithm, ACO
could reduce search time and biological error rate by 50% and could search for accurate paths in a

short time.
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Initialize( N = Nodes,
DNA_seq = (DNA sequence),
S_codon = Start codon("ATG") )

Begin
If Middle(DNA_seq, 1, 3) = S_codon Then
i=0
Call Node_Make(N, DNA_seq, 1)
Else

i=1
Call Node_Make(N, DNA_seq, i)
End if
End

Sub Node_Make(Node_t_No, DNA, Temp_Start_No)
For L = 1 to Length(DNA) Step 3
codon = Middle(DNA4, i, 3)
If codon = S_codon Then i =i +1
If i > Node_t_ No Then Exit for
V@) = V() + codon
Next
End Sub
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Initialize( N = Nodes,
DNA_seq = (DNA sequence),
S_codon = Start codon("AT*, Not ATG")
E_codon = End codon("TAA, TGA, TAG") )

Begin
Fori=1toN
Sn = InString(V(i), S_codon)
E@{) = Middie(V(), Sn)
En = InString(V(i+1), E_codon)

If E = 0 Then
EG) = EGQ + _ .
Middle(V(i+1), 1, Integer(Length(V(i+1))/2))
Else
E®M® = E( + Middle(V(i+1), 1, En)
End If
EQ® = /)
Next

End
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