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Abstract 

Th1s paper desc'nbes the process of genetic algoYlthrns_ These algon thms are 

search algontJ' s based on the rnechamcs of natural selection a nd natural genetics. They 

are composed of tluee op era ~ors: reproduct.lon, crossover and muta tlOn. The efficiency ot 

the algonthm is shmNn by app1'ling to solve the black box problem 
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• 'lJ'YlU 1 

'l".Vlmm:::vu LVl m~'\f'n::;mjl,l ~~ 'lUm'j::;'1J1j'liB~'JJ1.rrvm'm1J'1:),J ml~~lJ.mlli1TIlJ~rnfl~ 

,;h m.b~ai~~vl1.v'1 ll101::;if~ liJ:mfumlmJ"lJ~~ :;j ::; 1v'1:l-Jl~'1 ~Wil~,fi bY1f1V.t) <;i 1.J~lffi~~B~1'Ulh~w l~ 
self tunmg and adaptive control :;j::;~B~ffiJm"1nl'ifUVlm1:l-J;l'IJ.;r'Um~'r:h.,]gf'mlJ1Yh-tl'Um~w")1J 
f)1J llf.)::;lJ"j:::f.i 'mJrn~~JB~"1:::VU n~l'"l~u rIf!!f!!lm<iiu:l;jm~lc.J::;ijr--J101 LmJm.:JGiul.J-~::;~m.lYl'\f'I'lJB.:J"j"!;jJlJ 

1:Y1t)iit)L"\'1~i;~.G1bJn';IQJ"'111\6i~~UmJl w)if1if~'hi(:l'l1Jl''i:1~<l:;l;'tv'1~nu~iim1:!-JilJ~fl'U1-nn"l ~~J 
'l~iim:i'\.hm!lml;'Ji:1Vll~mifu'JJ1j'mmTIlr,~n'llmJ (Evolution ,j..r)l~by,jerYilmJm1Jf)1J ~1.i..JlJ 

8Gll-u.'lJ'r,;LVl uYi\iJiJ m Tj.J :51dJu<iimY1TIlJ~m1 Ll'"l mi' BJ.j~l~'VIii' 1 'lUfIl1f1'UVllAl'1lfl1J LIi'I m~j:l-J'lilffit'U 
VI'),J ltJil~'lrIJ1'Unl"lfu11mJ~i-\Vllfi 1I;lm.rY\<iiB~mJ,) lnn~J.J'lJfJ.Jfi l'1l~m'.;l'~:;t.W 'tlJ1~~.JVI~v) Ll~::;'l:;1i B 
11,'1 l'1~'mwv.hGlfJ~~1~1'TI11 i'l'Ummnuruvn 1v'1nlJitJujm)lG1en.nXW'YJ.JG11JJ1t;1mJ,::;'i;1'~ ~~~,111 iIT 

~ , 

......... ...... ",... .-Q __ ~ . '" ... ...,Q Jltl>l " I J.J ... ;; I do 

l<l"'i-\11Vlflf1 81'Yl~ Il.J'Ufl 'ilnfl"i'YlJ.JY1 'Ii .i-\mJ'l'U'VIl8m~vnw6,j :lJ'W'Ulli-\fltJL[Unnl;;-)flnUJ.J1J 

U:i'1.J'll'1~ vfuJmj1-J'1flGi~Jfl,:rW'UliIYi'1.J irnl~lG1:tJl,"lrm~nml"11.,'Jfjj'1.J'li1r,;yi':h rIG11~~:;iimG1r,itl 'hJ 
'tG1';;8.J dJurIGr)~Ll~,lLl"j~~C1'vll'Un~:tJ lvwmm~'lm1~lnLm~l'i1 6J (Chromosom) Ll'il~ ij,). (Gene) , , 

1) nm..JaGl1J"l!;'ll'ln'"ll'UGlfl 'bJ ( Reproduction ) 

2) nwlll:J.Jy-hn (Crossover) 

3) mJ'i;1' ''1J<7il l~mi.:Jm'f)t.1J ~tJl,ml.J''.J ~l (Mutation ) v1'l lL~Vh,l'UnJY11. 
~ 
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Random Crossover 
Current , Mating , Next 

/ / 

Generation Select spool Mutation Generation 

m'iJ!.J~~lh:'lf1n'iiu.~a 711 , 
dJ'\,1 'VlJl'\,1 m'j~"Ii lm·n:.J§<;1 lmk h:l./l". -r.lv1eJ l1Jlli1 um1t'1m,eJlllmk h1-l<;1l:l-J~lml:l-JlV1l.Jl~ 

'RJ-J (F ltnees value) lmdtmk h:l.J~:i:j<ilm l lJbV11-ll~;;ij.J;;i'1 ~::;ffieJm~~~::;lwnw:im:mV1~l1ll'U")\lGitl " . , 
'hJ11i1:l-JlTl1l11 ~.:)m'5m~~n~eJli1t1~eJ-'l<;1l:l.lV1~mJrl'-J'lil~ 'l'\,1Yll-'lllBiJGimJ~,;)~Jl1Jll mTI::;t'1Ii1~eJn 
lmlj.J h:l.J'lvl11J~lUl'Ul'Yll'lmr'\,1 "Iiltv11mJm';;i~l,n-'l~eJR'eJ!;lLr,1eJ~ lli1mru~l-'l~eJeJeJlldJmlli1r;f'''' <;1l :l.JtI 
l l:l-J-Ul'l::; d:1uG1~Ll;;iIi1':) 'lm'Lh~ 2. 

~ 

-;nmUY1 2 LWG1JtI,h:ml~~l~ l ~ ~eJ~eJvlL<;1eJ~~Lfili1~ lnlml1-lh.j.J 4 G11 ~~ .iimlj.J-ul~::;dJu . 
'l'Umi ~lLitm'll·hdv.GiC) LuL'Ylln1l Pl, P2, P3 LL~::; P4 l'UmJe.J~r,llm'hJh:l.J +IlGieJ'hhluYll'lvilmJT1l' 

~ . ~" 

V11~m ,'i1tlR'8r,l L<;m~~ lmL1-l hJ.JYi1~1um"jt'1V'i \~ .mn"l.::;\l1lt'11i1 ~c)Tl 'bJJ\1J l1l'U matmg spool 
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F71';i';,3.Jvhn 
L11u''lI1Jl\~fl1' L'''\mLl~uuw ~Wii-1lm'hJl'jj;~ 2 q)1 L~8lVi1ti\1-n~,:jlml>Jh').;b,l1.J~,r~ 

f1fL~ll'Jjt\~LbG1nr,il,J 'hJ;)1/11mlw h l4'lJ'El.J l'i mLJ..i-X.J2 'lunmilf1 itil~JYhrJu-:;')::th:;n{)1Jti\,.w 2 ~r,j8U!Ji:l 

VW1~"lJrn11fl1;L~Clnv11"Vll~,J fIli'iJ1J.J'r'hn lCil [iiTIm~m ,n 1 n,l 4 

'lilL\wU,'~ 4 'Yi llVi'l~~[;1K'Wi~8 A' U~::: B' ~~l\~VI.Jlu~ 1 

A 

8 

F71';i61a1Jil"W-3U~aLlJ~tJumJa-3~1 
ii-, Ll.iJ11lumTI11m'T~ ~ 11l1Ilihll..r'l-Jtw;i,;tLllL'i1 ~mJ'iJ1J.JYhmtl>ii bLUl lU'l-J';il ::; l<i11f1-il'!.lh"l 

·'iUGl8'hJ~ii\l~Tllif\~.y1(.i~ \b!JilHlmf\~'1~,,~'wif11ti\1J1CJ'tillv;bLU11u1J~<5i,il'!rub~[J 1Ll .a ~ ~ 

"l·ll;1,).nlnli 
1 ) '\I'L< 

i'li11J(;llibVniT\iI~C:)I,1J~m~bLtJmTil\'; Cl\ln\mld~4Jb~uY\ TijbiiVl~ 1~ Li'u m,l.1J~U'.M\I']El'lUulu 

LR hlh1.1 rn ,·iLL'\Il1..i ll1lr,11lLw.i.:JvrO" til 0 'l:::Df) ~UHdJu 1 mu 81 1 'l:::m\lJBwdJu 0 dJurffi.! 
~ ~ 

m,:::v11 LLVf\Al~'l!':1'il i,)l1J~ uuY'i 11Lv)J.Jl"llf1 ~').J'v1iCl<lVl,"::Yil[rll tJm"l'1<l1J"iM,~.J'lJcn UunI[J lHLn j hlh1.J 
If/1 ~m111 "l:C1'1lVl'U(i) .11ml'l-J;Il"l:::(W ~;):;jJm:ilJJ~ tJ1..HLtJ~.J~t l~l'l 
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l'U~1;a~,"::;f1~11ii.:jiTImjii,1V1~f1md'lJmL;)'U.a6itl8(;1f1BiYi+J 'hhJj::;tJf1(~n.tl'Uf1TIW1f;1Y\Qi~ 
'l~ ~'l:;{Jrn-U'iJ';tJl"'f1~tJ'l~l ( Black box ) ~.:jL·n'hi'Ym1.rW,,"BUYinltJ l'Uf1~€l.:j·hrd Lyj€llvttv1r-J!;\~Yl'IT~€l 
-iim.J "a€l~ijfi l :l-Il~;;1~ Q]" LL;;1~~l'U"iUY\ 4 

\J ~ '\J 

IN PUT 

" 
Black BOX 

S 
/ f(S) 

} OUTPUT 

lill))ln1Cl Ul)) ( ON I OFF) -;)'11n'U 5 r,11v1'mm. 'r'Jf19illlvrU.:j'lJmiliYli~.:j 5 ~;):::l~r-J~~i'j'ITtJ€lf1m,"lf1 
m.ru ~,JL;wl1J'iW;)JmJ'Yll.:j~rnl,lfil;;1l,1nv1Q].:j~ 

Output = [is) 

·lvnJlv111~€lmjmr,llbLvrU.:j'lJmili,(I~~ 5 ~~:::Yillvttv1e-.J!;\~~m€l.:j.jJ€l:IJ!;\€l€lni1fil;)J1m\5~{(m€l.:j 5lVrfu .. , 

lTInl''llv.mj wliJruvnfnl)) tJiTImr01hrY\~1~5 ~ ~€l fll"rrllll1J1Ri;)J Yln¢\lGleruY1dlu 'bJ1v1~!;\:::~ lGlenJ 'l'il. 
~ q It q 

mlli~ s ~::;U'lu 'bJ1v1~.:j'\l1;)JV1 32 til m11i1'il'i''r'Jf1YilL.jJl'bJ'l'Un~m~llyjffilt111 YillV1,;)::: lVfYil'lJB.:je-.J!;\~~~ 
:ij;:il:l-nnYl'l~ 

;;i'~llm"ilLrnJI1JwrffiV1tJ 1~L;)v..a6itl5!;\f1tJ~:lJ'l:::i1~Gl'il'i'Q].:j~ 
1. Yllfll1LL'YlUtil'lltJ;]G11ll.1_h l'Uil'4fVllv11tJ1Vi5~i1ml:IJml~<limmj l'U~~€l S LL(;\:::l'ih~il'lJmG11 

lIlh l'Umru~Ll'YlUv11m(;l'lJjm~€l.:jY1"GJiiLtfJCl.:j'\l1:l-JltJ 5 G11 ~;]mmTI1Ll'YlUYi11v1~;]LL<;] 0(00000) 

D.:J 31(11111) f1~:lJ'lJmL!;\'lJjm~€l.:j~lL9i!;\:::~V1m~LL'YlULm~ h:lJLL<;](;I:::G11 LIZl:::ll<;](;I:::tm l'il.Lm1+J 

h}'1l1~tJrnu«;i(;l::;G11'l'U lm1+J h;)J~'U 
2, LgtJf11h:::'ll'lmA;)J%.1~tJmTI!;)J ~:lJ,,!r,]lVfiiOJml"'l.lJ::;'ll'lf1Jl~%'L'YhiTIJ 4 LL(;I::: iie-.J(;Im~;)Jv1;] 

"il~'11:U:luv\ 5, 
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10111110111 

11 11 10 10 1 01 
[0 11 1 0 1 0 1 01 
11101011111 

J. Yilm11'-J~~nh::;'lflnJj ... Gi8 'bJ,;)lrnJ~'lflm ,~J,Jr,l'U lU'iiCl2 LVi tJfll'j~,;)l'j1\n:;nmilml;J,J ,VI;J,Jl !:;(;i;J,J 

(Fltnees value) l\-ifmU~~,"Tlrnltv1,;)lntil'1JCl~ f(S) v1~lli;1Vi '11'UG1l·m~ 1 

• v a 

S f(S) % ';) .... 1v.mating spool mVl'1JYl 

1 01101 169 14.4 1 

2 11000 576 49.2 2 
.., 01000 64 5.5 0 J 

4 10011 361 30.9 1 

, . 
,-U8,n lnj:j t1lml:l-1 'Vll-Jl::;~}.jG\l 

5. Yilm~lJti'llCl;J Lmh-l hd-l LmJbiiml'l.1JlJ~d-I,;)ln mating spool Ll~"l'y'ilm"l'iiT).J'YJln ~~lli;1Vl·;lw:i1J 
'" ~ 

11 6. Ni:ri)y.ITI~81ml').Jl'll}.j 4 <;lll'\J,mGiCl·bJ~;JL,i;1Vl.:Jmfymv114A'lJ".niimJm~ 6. . . . 
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6.}11m:l uJ~mwlj~.J~lY1im 1V1lrrrmt, lVi[J;;fJ-JJ.j%il1mlWl,,:::M~lbyhrru 0.001 ~;J~~ 1-u 
mrilnii-;i "M':)'u 20 fJYJ ~JffiElm5~::):::i1nT'luJ~ UUlLiJ;;"1~1-;ilU,)1-\LYhn'U 20'0.001= 0.02 lrll 

n;:11q)11hiilm-:i uJ~ UUluJ~~ tilLnV1it-u 

7. m1'Uhl11~,.yj~G1UU~ 3-6 ::)'\.\D.J~lUl,d'\.\~Gimnl"l , 

~l~uYi C' 
>1 

1 01100 

2 11001 

3 11011 

4 10000 

f(S) 

144 

625 

729 

256 

~cmEtJiJLYitn.nJJ!;;'lflml~'1-\~ 1 n'U ~1-\Yi 2 "i'I1Jl1tilf)T':J.JLVl 1-Jl:::~1-J5,'5 V1'lJtl,111,.llLvi~:::1v. 
~ , 'lI , '\ 

t,;j~J~'lln 576 MI 729 lL~ :~ rilmTj.Jb·Vl1-Jl:;51-JL~~m~:J.J~;llfl 293 Wv.. 439 'hHy,j!J '1 1I.H~tr:m1.J'\.\ 
lL~VI.:dliJ'J!::'lfln~~ 2 ~iitill~lln~ti lli1~Gie:l,:mT~j.Jln~ 
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