HX| ¥ XsAl2HES =&X 2005 Vol. 15, No. 6, pp. 730-735

o

22Xl Hi'd ZH slZS floll DNA 24 4YHE HE
DNA &4

DNA Computing Adopting DNA coding Method to solve effective
Knapsack Problem

» 23 stn HAFEH 283
«+ SFstn HEsAMZsY
2 <o
g A= %%'& A 2 27 HAAg EARA, 43 AZHpolynomial time)o E=A 94E NP-hard &40t} ]
FAE A7) 98 1EdE GA(Genetic Algorithms)E o] &3t ajdstAh shx) gt 7]*«4 e DNAY A &g
EAE YA Lo, AA A A Aolrt A Ut
2 =FdAe uld ZA ZAAEES 437 9981 DNA ZF8 7I¥d DNA =29

WHe L3 ACO(Algorithm for
Code Optimization)& #|¢tgth ACOE i 24 £ (0,1)-#9 E4d d&3sigdn, 1 23 7129 Hnd 484 &

F8 Aasstdon, B¢ 43¢ A8 we Al T2+ AAh

Abstract

Though Knapsack Problem appears to be simple, it is a NP-hard problem that is not solved in polynomial time as
combinational optimization problems. To solve this problem, GA(Genetic Algorithms) was used in the past. However,
there were difficulties in real experiments because the conventional method didn’t reflect the precise characteristics of
DNA.

In this paper we proposed ACO (Algorithm for Code Optimization) that applies DNA coding method to DNA
computing to solve problems of Knapsack Problem. ACO was applied to (0,1) Knapsack Problem; as a result, it
reduced experimental errors as compared with conventional methods, and found accurate solutions more rapidly.
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Fig. 1. Adleman’s DNA computing algorithm

=S B

22 DNA 24 4

DNA 2 42 19954 Yoshikawa’l AA1E HEE &
gl fAx gneSoit{i2]. dutyl 4= dnEFe 0,
19] o|HX4E AMESER|TE DNA 3:Y #HE A(Adenine),
G(Guanine), T(Thymine), C(Cytosine)2| 4245 AR&3}ke
Al A4, wel S9We] AN Pl Bl A T, G, C
Z 3749 Q7UFE ; codon)7t Fhte) elv) ©91]) ojnnAt
< AAY, 1 = FEL AT 20717} ik

DNA Chromosome !

CGTCGATGCCTRICCCGTAGGGGCATGRCGCTATTATAAGGC
Amino Acid : Pro_ Val _ Pro A

GENE 1 2
12 2. DNA @449 HY 4
Fig. 2. Example of DNA chromosome translation
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Initialize {
W_Node = Weight_DNA,
P_Node = Profit_DNA,
DNA_seq = (DNA sequence),
Start_Codon = "ATG”

}
Begin
DNA_Len = length(DNA_seq)
temp_DNA_seq = DNA_seq

ForGDNA _Len;) {

temp_index = InString(temp_DNA_seq,Start_Codon)
temp_DNA_seq = Middle(DNA_seq,temp_index+3)
temp_next_index = InString(temp_DNA _seq,Start_Codon)
i= i+l

if(i 9% 2 == 0) {
Weight_DNA() = Start_Codon+Middle(
temp_DNA _seq, temp_index+3,temp_next_index)
hydrogen_Com{(Weight_DNA)
temp_DNA_seq = Middle(temp_DNA_seq,
temp_next_index)
Jelse {
Profit_DNA(i~1) = Start_Codon+Middle(
temp_DNA_seq, temp_index+3,temp_next_index)
Label_pro(Profit_DNA)
temp_DNA_seq = Middle(temp_DNA_seq,
temp_next_index)
}
}
End

33 6. F5 19 ¥ ZEAA
Fig. 6. Procedure of item(i) expression
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Fig. 8. Example of join item(i) and item(i+1)
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Table 1. Amino acid code

Phe 16 Pro 3 His 15 Glu 13

Leu 7 Thr 5 Gln 11 Cys 6

lle 8 Ala 1 Asn 9 Trp 19

Met 14 Tyr 18 Lys 12 Arg 17

Ser 2 Val 4 Asp 10 Gly 0
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Table 2. Value of Knapsack problem
H3(n) o] 5(pi) FAl(wi)
1 62 975
2 83 689
3 42 527
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Table 3. Parameter’s
o4 ACO GA
A 27] 1000 1000
At 100 100
o ALk vlE 03 0.3
EdWoe] |4l v 02 0.2
. . Ll 10 1
F g3 3
Hkg-3l 100 1000
AEEH Ay o7& 0.01 0.01
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05<F<08 | 08<F<i| 055F<08 | 0.8<F<1

200 7 1 3 0
400 8 1 10 0
600 8 3 9 2
800 6 4 13 3
1000 7 6 14 5
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Fig. 9. Fitness estimation
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