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Global Optimum Searching Technique Using DNA Coding
and Evolutionary Computing
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Abstract

DNA computing has been applied to the problem of getting an optimal solution since Adleman’s experiment. DNA
computing uses strings with various length and four-type bases that makes more useful for finding a global optimal
solutions of the complex multi-modal problems.

This paper presents DNA coding method for finding optimal solution of the multi-modal function and compares the
cfficiecncy of this method with the genetic algorithms (GA). GA scarches effectively an optimal solution via the
artificial evolution of individual group of binary string and DNA coding mecthod uses DNA molecules and four-type
bases denoted by the A(Ademine), C(Cytosine), G(Guanine) and T(Thymine). The selection, crossover, mutation
operators arc applied to both DNA coding algorithm and genetic algorithms and the comparison has been performed.
The results show that the DNA based algorithm performs better than GA.
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Fig 2. Algorithm Used in DNA Coding and GA

2.3 DNA, GA2| Coding 2t
DNA= A, T, G, C9] 4% /2] 971 widF Al 7] wf&E
of & elnlerelzt 571wl e 8l codond: F

F57k Rlow, otz oAl 20852 ofnlttel A ofu
AV k] TR Sfulg AR Wl 7] wele
FAAN EE 4 Eeb B HAmmE ATGOIA

A) 28} a1 %R codon TAGeA v},

I 32 DNA gAAe oo gigh viAYEE BoFEn.

F 8 A ALEF codon ATGOl A A 2Fshal 5 Codon TGA
oA ) zbzhe]l codonel] tH&Eh: ol wAE S cxﬂ
AL 913 Ao ATgE dErh w3 5 0141}'
4% o g zhmoh 1Y 45 @ gAAe A FAe F
H-g HoFa Qid, o7 shiel DNA el 371¢9]
gene’t EA8HY geneS gene3, gened$t FE o] el
UASE BT dr olefgh FH {FHA}ol 2%t gene?
F#o] DNA codingdl Aol FHEF9 shtolr GAel nls)
Al ohgs 1Y 7he g Bt

539



X A XsAAHESE =2X 2001, Vol. 11, No. 6

DNA Chromosome :
CACGCGATGAATCCTGGCTGCTCGGTAGCGGCAATGTTATCAGTACGTAGCTAS
Amino Acig: |4sn Pro Gly Cys

GENE | GENE 2

I3 3. FAAe HE dAYZY o
Fig 3. Example of a Chromosome and Translation
Mechanism
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Fig 5. Examples of Crossover and Mutation
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Fig 6. Multi-Modal Function Used in Simulation
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Table 2. Code for Each Amino Acid

Phe 0 Pro 4 His 4 Glu 7
Leu 1 Thr 5 GIn 5 Cys 3

Ile 0 Ala 6 Asn 6 Trp 0
Met 2 Tyr 2 Lys 7 Arg 8
Ser 3 Val 2 Asp 7 Gly 9
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