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AUSTRACT 
Gellct lc A lgoril hms IGA, ) IIrc <KI al'L1" c scu~h ~ Lgo" lI"ns prem ised On Ihe 

evol lli ionary ideas of Mlural $cLe<:IIOI'I and genetic. The basic COOCf'pl of GAs is 
designed 10 simu!ale processes In nAtllra l sys lem necessary fo r evo l u t io ~ . s~cJ fl calL y 

Iho$e Ihal fo llow file principle su rv ivaL o f the Fiues! As $I1ch the y represcnl on 
inleUig .. nl exploi la t l~ of 3 rando nl1starch wilhin a de fi llc4 seal-ch .space 10 solve 3 

prob lem GAs has b~n widely. sl li d led. cxperim .. nted alld applied i" Il1 a.-.y fields in 
engioeen ng world . Not only Ihey prov ide aTl alternat ive metho d ~ f(le so lvtllg 
prob lems . 11 consistem ly outperforms .olher IIOd it,onJlI methods III most o f th~ 

prob lems link. 

In th iS paf)Cr a.-.othe r oew field for Implementing G As is In trod uced, Ihi s IS the 
r.o lu( ioo of mult i~ a ria b l e non li near equJ lions includin l! a proposed fi tness funct ion. 
Solu tion of a sing,e v ~ rt abl~ equations is ao opl imizalion prob lem, can be sOlv<"d 
eas ily by GAs. The problem lies iOl Ibe mult i var inble equatlO'-'s, since il , ~ nc,essary 
10 determine ho w m uch each \'ari~ b le shares ill the errors o f equations Th;, is crus. 1 
to ~ v8 l ullte th.e Ilt ness o f these values. Consc'1 uenlly. app,oat hing the eppro)( itl1ate 
eXlle l ... al uts grodl,lally. A method to compute the fi tne ss rund iolls for this case IS 
proposed In the algori thm to enable GAs to be imr lemerned ,I 
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I. Introdu ction : 
Tht g.enellc algol llhrn is a slochlSl ic 

oplimization Bigonlhm the t "'as Of lgmally 
motivated by the ma:hallisms o f natura1 
seLection and evolutionary genetics. Over the 
lasl decade . GA hns been cKtcnsive.Jy used as 
scanh and oVh ml ... .alion tool5 in various 
problclI1 domains, includ ing sdente, 
commerce and cngineerlng. The primBry 
reasons fOf their StI(.Ces5 art their broad 
appllubility, ease o f usc and global 
perspective. There lIIe SQme differe nces 
between ~ GA and \radit iOMI starching 
algorithms. The), cnn he ,urnmllri ... ed as 
follows[II. 12J 
• The algorithm works with. populllion of 

5tJing~, surehin; mnny pcnks in panlllel, liS 
opposed 10 a Single I'oirll. 

• The GA works directly with strings of 
charKlel ~ repre5enling the parameter sets, 
nOl the parameters Ihemselv!S. 

• The GA uses probabi list ic Nics lnstctld of 
delermin lst ie nlles 

• The GA uses objective fu nct IOn mfonuation 
mslead o f derivatives or Olher auxiliary 
knowledac: . 

CiA i ~ inherc li lly paralle l, because il 
simultaneously evalualu many IKllOts in the 
parameter spate (seil rch space). So, lhe GA h8S 

II reduced chance o f conver8~n !l tu local 
optimllm And would 1M: Ilim e likely 10 co~vcrge 
to global optimum. II reqUirtS only informallon 
cQrK"emlng Ihe quail ly of lite solutlDl1 produced 
by each parameter SCI (objeclive func tion 
vaJue.s). This di rfers from mnny 0pllmiurlffin 
mc'.hods ""hu:h reqUIre denvllive infonnstion 
or, worse )et, a complete knowle<lae of lhe 
problem stl\lCIUrc and pallUfle ters. Since the 
GA docs nol require such problem specific 
informllt ion . it is more fle.lO ble than moSI 
mrch methods 13-9\. Typi~lIy, the GA is 
charuetem..ed by Ihe following components: 
• A genet ic reIXesent8tion (or an encoding) 

for the feasible solution 10 the 
ophmizalion problem. 

• A populaoOfl o f encoded 5011.IIi(lO. 
• A Ii /ness fl1l\(; lion thaI c: voluoles the 

opC tml l i l~· of tach ,cIUllon. 

• GencltC operalo rs that icuerate a new 
popula tion from the (!Ciu ing population. 

• ContJol pllramelen 
The baSIC now eMrt of Ihe Gi\ is iIlustraled in 
Fig. I where (" > 0) 3 small number 10 check 
convergence. 
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Fig, J Tht Proc(dur~ OrTh t G ene!ic 
Algorithm 

In this pap(r a new fi~ld for the 
i mplem~nult ion o f OA is inlroduced that is nn 
approll. imale 50lutioo of a nonl inear (and lmear) 
equBlion or a system of equat ions. Besides thi, 
equahOI1 (or equat ions) may ~ a fu nelion of II 
single vu iable or mul tiple variabJes. 

Thele arc a 10\ of convent ion~l itefftllve 
in (1 0-15). They att collected 10 Table 1. A 
comparl,on of most or Ihe m sho ..... -n in (14 1 

The proposed algonthm shows a 
considerable Sllecess when; the traditional 
ilcrul lve methods (OSIS a 10\ computation wi~ 
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",""bc.r of pIorcllls (1'.) 10 be uud in the nul -
6 MuLltion • died: if !he .'an,itlu!l felled in I 
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Ea.mple for npl.nations purposes the 
f<lllo";", eqUition or • single vlliable is 
WMidcmf ' 

The I~ 5Ic:pS (1.1) are f'C'pruenlcd (for_ 
1 .. ,1 only) In table 2. TIle I:OIIKqUrnl rrials 'f'C' 
n:peJrf'd in I similar WI~ till E < e 

Tht f'C'lulttd v.r...es Ire : 

x ~ . 1.00154 

r!!l!a . 
, ... i (x) .. t (y) • , (x) _ . • and .. 
~u~ Ibcrl' i. OllIe vllf;l!>k (x). :: -

f(x). f (~) " t(nv)" l ex). 

R Un be randomited «If CKh parmi irutcad of 
be,", the H~ (or III poof'C'TIU. I .. \IlIluc II 
cha~ine frooa tnJl ~ \nil 

The pllentJ num~n. 10 boo ",ued eve. IlC 
nrn<Iomiud Ind In diITcf'C'n! In udl rrial. III this 
IIC P h which~. the hl,lIt'I1 flrnrY II IC'pClIrw in 
r~ MW gCMrarion. Olhet ~ .. nl pli ... .,.., _Kd 
U\'U randomly (P, . 1'1). (1' •• 'd. (P •• 1'1). (1' •• PI) 
b, rhe rahOi (R) I/; ( I·R) 

Eu.,plr 1 : COII$kirr I.he 1)'Skm or lillUl' ..... -
4 X,- !6X) +- Xl "' 4 
X,.6X,. 4.sXI -9 
· X,· 17X1 " SX) - 2 

'The appro_im.ltd v.lues rnul," by rhe 
Jl"OPOSt'd 1111<><;tnm are : 

X,'" 0 100190 
X," · O I79141 
X,-· OoUl l 10 

The rellal error '"' 0.0190)10 No. or ,rerarions ,. 
271 compulailOflllme ).S lICe 

F.Al mple) : coru,lk, rhe IWO nota liM" 
ru.-..:r;OIIS 
Fd •• r)"2x".y .S. +-1- 0 
fl (.,y)"~ +-}Ioa .. . , 1'-0 
The. .ppnmmatc 5OiUlion ....... Il10: p!VpIItCd 
algorirhm is . 

X-)19!OS.t y "211)11 MId rhe 
errorll OS'k821 

'!'he same rwo «{u .. uoI1l ate tol~ cd by tho: 
me rhod "rluralion, the fuulu "e 
X-'417 &; y-1262 ilS erro, 
,,0(011)1 

It it elul that 1\ is men ICCIUII. 

e .. mp~ 4 10 ",I~ .he follo .. i", 
1l1li,,1 .. _ non ""ur -"UII_ 
F,( •• y,z)"·O. I"~+" · 2y~ "0 
F, ( •. y, ill-0.2" y • .; .. ) ">; ,,, 0 
FJ (x. y, 1)"·0.3 "'I + 'tJ • 2.,"0 

TlIc rt$ulu ,"e : 
x- · 0 0021 '" Y".O 16106& Z .. O.~4tU 
1lw; m,n'mu,,, tR'Ol' of rhe tlItte functions is 
00234 

The ptopotcd GA .18«i,,,", ptOdUCCI 
lpp",,,.m •• e soluliOf\li lell 1oC(.", ••• complrtd 
ro .he ~tion.1 mrlhod. (e II. merllad of 
ilml;on, NeWlon mdhod, lIetpeil desoen •• ... ) 
which resul. mo,e .ccu ... 'e $(I1"lionl . The 
alp,1lvn 1w: lhe following dil.ldvan~~s : 
The IOlllIion. Ire 'elS ICCU,"e . rod the 
altorirhm ;1 sensi.IVe let tome f •• ,on • I- rlK 
i .. i"al V1Ilun. the c' oss ~! random vII.-: R. 
the .. um~r of percnts to be Clouc:d o~, 
Allenhon Iw Ie be paid b the !Mae of 
IlfIlIomi:wl value. itl 10 clcapt • Ioc.tII 
m,nllfla. BUI the .I£OI1rhm Iw the follo"; II' 
act\lllm.ages • 
Sw,ftness, p.rlJl ism in Ippro.r imalinB Ihe 
variJbIeI. I" ~mpu .. rlCll bunkn ;. simpler. 
dou not ne«,,,rl'. rhc denv.II"". or I~e 
1\Int,1OnS 10 be introduc:cd, and the ccmpuwlOn 
rm\( 60es not intrc.l$e 1i&nrflta.ntJ, ..... h lhe 
incf'C'UI: ;., Ihr. .......,bc:t of Illnbutu (variablCl, 

fl,llKllOfU., and numb., of Pl""1'II1 per eacll 
~anable). 
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