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ol —r-X'll(Traveling Salesman Problem)= FolZ nAlY EAET} 2 TA|E7LY A go] F
IAE HW, T =AES AF3] A FESEA B v Ee] Havl =2 FEE FE A=
#HAH(optimaDE 7Fie R AP HA NP-&3 £AFY shieln. metd o9 EAE #H7As
gk dnelFEel MdHn Yot 53 -3-—3 & AA A A bio-molecule)E At =T
ALg-ste A2 A 9 DNA ZHY S DNA 27t FAR0E s u Qe guigh HEA
o] &34 NP-¢d ZAES sFstnA st Eo] Bo] AP 9t T} o HA A
A Ez2he]l BEALE & kgste A 2oy -.—x} Qe A Al8-3te ditEo] Bol ATHA &
ol A4t f&o] vlwnA FA g Wl B =FdAs duid EAE A2y 93 DANEFH
MES 3 &A 493 ¥-3(Polymerase Chain Reaction, PCR) @4+ 7Waabglch,

nJIo fu rlr

1 Mg #5132 itk DNA AFHe] F5& 23 A ol
T DNA £A7F 7HA 2 gle Hid HEHos &
a4 2AT Tl nle EAER I EAE A AHEHL e BE AFHERAE 4R & $
e A HEol FoRE W, A& FLEAAAN gt oleigh WEAdS ol g8t NP-9#d EAlEH
FH A% & =AE & Wy BE O] & 2e o3 7hx BAlgS H4E 5 A& Aoz A
L EAR BoledWA BEE =AES ddste Z1grh 299, DNA H#5& 44 248 o83
&2 HlEo] Ex Z2E o AR HAHHY 7] gEe] 4t AFE e AdAE AHEE 5 Y,
(optimaD & FstE AL HWIHY NP-&d AT A AN Abgstes o7 7hx 4¥ WHES
9 shtelth3]. ol ¥A ERE i &AL HE A =R AREStdol #o. Y AFe AN
A3t TAE &80l @ ¥ ope}, NP-¢d EHo A= ?I;*JOI BA 4ok mad & =dA
TAES Ao HdstHe xHY Ui H T DNA ZA#F89 A4 3 T 5 d4 38 4
71 el e TAE A A% g o e BEAHOE £YT F UEE AU
TEOl ARSI gl & =ve FAHe O 2o 49X 2%}01]*1
53] T Fo] A 42 v wHo DNA ZAFH 718 /Ada F2 AgsHs A4
2 QA AA EAE olgste ANE Tﬁﬂfs}ﬂz} Fo dig AEstgen, 3FdN <j@d AL
st DNA ##8 71€S o188 d77F @88 3 DNA H#F®oR sjdste W& 7lestz, 43
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20018 St=HPXMelss FH 8

£2H=2F H8A M28

A

A B ERAA AN FHE: A0 O
A, sl 4P WEe AEHT oA

o2 AL U1 FF ATIAA dHI = Fdt
2. DNA #H#FH

2.1 DAN #¥de] 71& 74
DNA AFH 7142 HA Ax £x9 DNAS
Ade 23 ¢ A =72 AL gt
9] DNA HAFEE  A(Adenine), C(Cytosine),
G(Guanine), T(Thymine), 47} €7]¢ AXRE ®
3ok Ax TS 279 4 A8 FPs9AM 2
gt Ce GO M9 & Ad8S Qs8N 2
geled, olAS Watson-Crick 4R ZAggollz
1)), ARFEE DNA F&Q olFste
(double strand)e]y} @7} (single strand)& AM&
3n, ARE AZsdn F&EIe V8 TEPL
Watson-Crick 25 Ageltt. dwxdd dadzge
AEs A¥ By e A#Hdigation), M EEAY
(annealing), 3¥tolX 8l =44 (hybridization), TTE
2 A4urg A Ay g5 (gel electrophoresis),
&) 238}= kg (antibody affinity) §3% &} 744
A (enzyme) ES A& 8T
22 DNA AFHAA AHEse adz
1) stelB gl = A (Hybridization) : 4 H7|&e] 4
BAEC HrETH NE A¥se o] v gt
ol8 ETallAM 2719 ©d ste AlEo] At |
A olF 7te AHEE FAY + Ut
A &% (Ligation) : F & Uh(sticky end)ol A=
Agsta shte 1 AES FA%e AE 9
gt
AP E AW (Annealing) : DNA AFHAAE 2
e wx sojrngn HAWI A AT 9
2 ALgEt
FEEL A A 71 ¥R H (sequence) &
7X@ Q& DNAS °)F 7Iee @Y rtdgez
2a(melting & ¥, Z2EAT 2R s A71uY
o] 4r wldg Frtsld o)F sige g oA w
RAolth. o] A4t A 3t @) v
2708 97 wide FEE
A A7) %A (Gel Electrophoresis) :
2] DNAE #&3tt d4teln.
3 232 W$(Antibody Affinity) :

L.
=

2)

3

EA o

4)

\=p_i
=

I € o]

= 1
E4 o

5)

6) AA 4
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Q)
A

719d FAH 54 97
DNAE XMd3te %ol
f4(Enzyme) %S AZYAA AEHE
ligase, B3 FE£E& U43A olF 7td A&
& ZMAM(cleave) B 7tE AlE %,
g #A4od HEF £ UEE e A} g4
(restriction enzyme)7} AM-&€t},

Wdg 7hAS

2=
T

7

=4
u]-_:

=]

A

=

3 984 g 93 DNA ##FH

F=gs e AL Fo4A EAE EE
A7l A% ARE Az U= G2
sequence)S vl gttt E Al wEt g ?Zﬂ;
Hol &A3HA| T, 97| E Adleman®] LHE E3
gk, @ FAlE WY FGriee
e ol st E 2] ¢
gk o8 ¥ 12 DNA #F
& Aot}

Lid

,.
mm&
®°E>==

[e]

oF

fl

ol b 8

£ 1. DNA I¥FY ¢xdF

1. 2= Ed WY ZA(Encoding) :
ol g3l Fojd EA Wi TF
% 7] 8H(Initialization) : AP A
3 BEAse AA
%43 (Synthesis) @ A Z3
A)g ol &3td st
A4 g
2] (Separation) : AAE =%
o7 2AL WBHA Y=
Hgs A e FAAH F
HEetn Bay

2.

47 wigel Zol()E 20bp(base pair, 7R
TARGE Y= FH & XA 98 D2
dol7} 10bpy2)el 27881 “¢ X & 7148 & (position
sequence)”, Pi, PeE AF&%t) 3' - 5’ DNA 9
g e wEgdAgde Jdelle Aotk M [ -> jE
337 daide 24 [ -> 7 dAsE F AA
i jol 99X ArlulE g ol g, AR 9 3-end
10 bp¢ A2 47wl ¥ (complementary sequence)$]
Pest 74 jol 5'-end 10bpd 24X F71WEA PuE
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AgaT B g
CAA 97 wge

Ae (10114 AAE 2=
A= g7
7l e A FraE

zfz}s}zi sm %

i)
L

ok

o o) mlo r®
tlo

g

o3
h=
L=y
=

H
f

l%ﬁﬂf‘i HEAE R
< 4 (1) 3 2o

Kei
Sh

We:
Sw

Wei
Sw

=0, (1)

Fi={ if| et —

otherwise,

=
=

A DAA Ka 4 P9 A& AFFola, S,
AA el 2 A AF FFeld zEn
W A ol AA 7hgAolH, Swe A Y=
oA 7bgz At gL 7tEANE EEI
AA 4 M FhEA e AA FhFA S A 6
S TR o] g& F2FE NE I A
dlaste) st Aotk o] WYPS AMEEH
A g 7hEA d?lﬂﬂw‘°l EEHA @7
o Ha3d AA Grlujdo] @A FH FuFE
deostA Hol, 2o grivde £& 29 5+ 3
ooax AR ®E dde st e, 1A
A7 Gl A F7IE ] Holg o

L

w

€

u

('

O

¢

WA FIEE gz} o] E P, variable
length representation). 4 A¥FE AYHo=

v dt= 4Ae

qgsE A AEAE AAE

e @e @rlgz ENSn, 2 stEAe gt
A 2de 7 @7z BB Rold

4 MEL FEEL A4

olo

el A 7= AANY FHES dANge
47 ES 711 YE DNAY o|F 7lgte o
Ztgog B 3 & FEAF A e 47)
o] A8 wEds e o]F slgdoz tiA
Ao}, AN E ZZEAFN 3z s d7
GE A AR AFL Erlsle] o)E:rjvtoz w
F o A2 47 HdS 48 F UE

A

A o3

r
ol
2t

A

oo me
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1 54 RACIR 3 F7e
°1 % gxg ddstd 1 5 94
MEe FEAA 4oz o
go] RolNEE sech

A4 Bge
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Mo
o ¥

lo,
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K-R
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P om"
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1R Mo
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N
%
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>

o

of Yol 194 g B
B4 AR A
1538 Aol A ¢
t 5oz Aug @ c}%
s}\a DNA %“Eu 11

=] B

53 gt o

=)
=

rln

tlio
o
Ho

AA7F b
ol Z A
ol
44
v}-x]

_/‘:
?.
A

&
Z
bl
o

o}
2}

ol}l

A A ALE &
xg dd o Aze
SRR L

o
T3
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frt

2

[:1):‘

tlo

4

é.:(‘r‘

ok
o= B

HEHt 2 7hsol
et

5 449 W& 2 A%

DNA AFGE 44 483 29 W5 A4
A% A4S0, GAA A3 85 Aol Aa 3
Felol A o} wol WasA Brh wE AN
A9 2Y PEEC 0Fe 5L B¥ EHSn
A7) W) Y Pel AFRHHE Asks A
ued e & otk aUA HE ARe @
Z39A DNA 24 499 58 F088 4 3l

L

= AlgHeldE F2 o]84¥ch 9] VNA(Virtual
Nucleic Acid) 2t AlE#HoIHE Awasz, [10]
A E NACST(Nucleic Acid Computing
Simulation Toolkit)olgtE Al olE| & Z+d 7wt
st B =8oA AP [10]e] gle Ieine g
TU3A ARSI e B 2 99 EAE
2371 913 Agg g Eolr),



20018 Bt=EEHe8ts FIH stawtd

=2% H8H N25

CR &
A2 71 E Aol 20
VA E71WE Ho Hoj 40
72 @71E H4 Ao 1
A B716E F7130) 1
slolB el P4 LFFHE 0.001

Aotz 7tRstnE g4 A
*34&%@. T3 njy weo] e o
dddn ZtAAT AELE =ASL
&3 agzeln, BE 43 WdYs

FH2 vl A Zo] ol 7]
W Ee AAged AHgsAes FA sy g
& 01%6}04 Z+ A BE ARE AAEGG 29
Ade Agets HAGNN FAAZ BYsA
7] W) 7t FAHR 9%% BEE dAen, v
o wla di=F 233k HE FS F AN,
FHE2: A4 93E ALF A
2735 24

ok

’6‘
At ;‘.“

=
=
K3

A Z 1O

P = e

6. 28 4 ¥F 4734

e =

DNA AHFYE ¢ Fol 7HAx

e
o
hus
3

& ol g3le NP-gA EAEL ddsis A=
WZo] AotE Hoz noly ®H &9 3
A mdrd A3 HFe(bio-computer)?] T&

4o ¥X, GE 7% Bokzd #F AnE
Aoz sld#ch 7 DNA %9 *zeE
by @t jget m= EY WHEe FEach
WA & ELAHE ofd EADS AAH2A A
22 PCR 944 714¢ 3744 MAsn 2gagh

o my N r2 o2 oXx

oz AFTAE -‘_rx]],] A7t ol Z FAE
#28 F Y= 2eAA PEES AUsH: I
nEE HYele daeAFe Flekm AgH:
dolth. dEol AgL AA AAANY 3 = 3

=

= AEdHeHE

o] FAzE Yolh

[FnEH]
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