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Jf ou :looJt.t at • •~ clftd •• a,.., ... .-... of 

n~ ""'"" • •• of~~~. ooe J'llOfta do••• to lh• 

vMitloul CG~WeJ!d otp•J$holo8Y• ~·~ •ct ,.._.h.,. ~Y 
•t t&:t.at, AftUtc;l-' JaWtts-.c• ........ the•• ~ CO!le.,_,. 

ta ela~t •• It lt ~tO,·....,. aoJOt of •• .,.. ... •••t.n•tlly 

...... s- p.,-cboloD. Uas\Ut~o• •• pblot«>pby. 

To ••• '"qllMlttm • ._ u ~w JQWUs.-, ~ 

• ., • • , let.lt f;WO. ·~-·, ODe •• .,~".~ 1'Uloat t!daAtif.cm• 

that ha-ve Mft O .. l! ... lla4 4&1Cidltoti• act ge.-atfMS. Tb• otb•tt .. JtO&Ch 

.CO\lW.t.. to look at th• out~g wuk aoae k the~ . ..,.... by 

Me Caithy, Tufas (!!), MIUky (33. Sf), &ad. othft•• AlP B Jllt.y t. 

tot.•-*8 ~·took i.t the· ondol.-• tSU...-a •aa~o• ~ tatelllgfJltCII. 

ea. ••v ot•~Wiq ·~ .~ '-auu eapturi11s tu ,.._., 

... oflencttry A.M. 'hdaa (Ja). B• -....-a ••• ros. maohf:M 

l.ft~.- A mA1tl ami a m•hiM .. _.. • .,. ta •••te room1 autS 

••• ••W •uuUou• wblth a...sed lo.Utgeaoe to k .. ..,... The 

lattnogalw wouW Mt•w ~.age Oout wh!cb on..,., U.--. 

Qt1 1thloh wa• the ~*•• ,_,.,. ••" .UOWU to corn.,_. wtth ach. 

oth•r thi'Ough tel~u.1:lkattoa. II at tlut •4 •f th4J te4 by -.&'*s em. . 

__..Ji, the aoteJ'I'Optft .t..lled to dJAthlgollh ~. tn• madtlu-.! the 
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1.0 

.Abostt ever~a we aolve whfl. the help of CCI:t.lPlter 

tea a problem.. Apuot &am problema of o'Q1l'lQl"lcnl :Emalyeta. 

problan ~l'vlrle lac:ludu n nurnbe.r of clUf~ lJP$1 of PI"Obklne 

•udl as theonm·pr~ ~ playbg,~yslns ~ vi.lilual 1ceno, 

etc"' wb1ch c.eed mteJUgcnce to be eohted. 

II a mnchlne 1e: to behave tn an lntelttsaot ma~•- it muGt 

be nble to obe~ nnd carupl'ehead lte eo.vkom:nat. Patten 

reeopltlon playa an tmportanli'Ole· m tbls context.. Two major pans 

In problwn •olvt.os are - ·~e•atatton,. God aoa"b lor $0lutlon. 

A pi"'bleEn should be .-..,Haented m fJUCh a wey tbat 

It ~omea easy to lmplem.at 0t1 n compute• nod the fllucb 

procedl.ll'e• can be o.pplled. Heuzbtlc se.tiW;h tachnlf.tu.e• which 

~eve upon the solution of a paltlcu1al" pro'bletn often gtvo 

good r•1ulll but lack seaau~, SretemuUc pt*Cceduru hued oa 

human pmblem·~lvloa te~ caa. thc..efMe~ be a•ed 

to stvo a paesralleed method. A human prtib1ezn ao!VI!l' often 

eolve• a swoblesn Sn a •trafahUoi'Wa.N wny without: looldq fa• dl 

poselble 1olut!ou" Thts tdad of npp.occh oi a human te 

•om.~a lntutlve antl sOJ:letlmee GnC\lyttcal.. l:.a the p'I'Oblem · 

~ complleated. tntlltlou faDe to give aaU.Iacto:y reault. 
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J\nalytled m.otbodo become more «Jultnble In tl:ult cncae. Moclo .of 

~epresontotion of o problem oileD =okee tho task of huma11 ec•ter. 

D~lng upot\ the b:4\dUng of the bowled;e-bcec ·~ created~ CVCJV etep 

In aolvblg the pl'bblem can be m~e eyatanatlcaUy.. Sytemshove 

nbeo.6y 'be-etl de•lgnod btsee4 an able type of a:a:wlytlcol rea.-onlag of 
I 

h\lJnOil to elve eampUce.ted. p~blttn ( s2,s 6),. This il.eeortatlon 

ie also on ott:eropt to wo!'k Sn elmi!Qr· light oo eolvtng aotne· elrnp'le 

problune of e1eeb'1ee1 network. 
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C I R C U I T .A N A L Y S I S 
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I . 

ted 1ft term; of aod.u and elaneta. Aft electrleal circuit O.l" 

netwol'k ta an mteJ'coan•eled ...... .,of •••Rtenc.o.. ~-~ 

capacltaucea, etch topther with eleetJicd I'JOUrc••· A br.aoch Is 

~ be••• two no<!.-. lrl 'tJlGl';lal eltu.aeton• two 02' rnoJte 

branche• cao be eomb!tledlnto • *ale equi~4U'lt 'lwaac:h. In the 

fonnatkto of a u.et.wol'k. bno.ch•• ue cOMedeti togcth.- at tbei.Jr 

noCJat pomta. 

A 

The deocrfptloa of th• el#eaSl b' ;Wen 1ft the fcnn. of a mah'bt .A. 

The W~on G'Wt.llable .rqaJ."d.lug th• Snte~eoaoectkms ot 

bJoaDehea ae well as· the device pt.ratnr~JtQra 4h pven tn A. Det¢2'Jpdoa 

of eb'cult ot fia 3. l u slvea ~ 

1 n 1 2 

2 c 1 s 

2 B 2 s 
g c 2 5 

• s L I 4 

4 n 4 9 

4 I 2 s 

1 v 10 & 
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Figure 3. l, 
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Eaeh ~ow of .A pea lnfoannttoa about a. bratlch. Tbe Bra at)d 

toUl1b colllt'.n1i e~b of a rc:J!lt a-ep~:ennt: the noctu to whtch 

the hraoch 1a eonoeeted. The aecond eoklmn element '*""" 
the t}'Pe Qf •lement or ·ehe· •WiinUty wtm•e ·~ II glven by tbc 

thll'4 eolumu olenen.ts l.~. a to~ reabt:onc., L fol' luductbee, .ate. 

For uompte, ~ the aodd 1 anct. ! th$ bench It having a 

re•lttance of 1 OJun. SknUarly. tt ~t of a er.npertB 1e flowme 

throup the braoeh between 4 .M4. S. .,._ uniU fo• a puttcutQ• ~e 

ot et.neot •bould be eot~.~s.t.t Le. obm. fv NGlttance., henzoy to~ 

ltl4uetancej mtcrofart)d lof' ca,.cltaflO't:. etc. WhtO pveo Ia 

_ auy ~ uutt. It- moft be COGvefted. 

u mdnetancu and opadtancefi M'e pl'eleul In tho olreUI.ts the 

tbb'd coluan:a element• mu.t be Peplace4 hy ccrretpOQ.6Jua lmp-'enc• . 

Fo• aantplf• U t~ ·eJ-e 18 • iDdactaace L. lt must be J!'eplacec! 'by 

X • 1»1 • ftU ct~o be sf;vea by a modlfled met:rlx A 1• 

1: 2 Law~_ cad On'i-:!!!2, ~·, 
The fund~ ·~awt that are to be ~ ara Ohm'•law , 

KiJtchofrtlawa • .,,. 

Obm's hlw lo• ~4)' db'ect c:uneat :etetea (42) tb.at'iti uny 

ele<:trlc cbcu.U. the ewJICllt Ia directly p.tQpOftloul to the appUed 



l <10 v 
v ~ m 

whe•• V b the emf., I the curr(!fd and ft._ re~e. 

16 

Rwchboff'o cvl"f::t law le uuo.Uy 8tated (4!) 118 'The 

aJsebJta~c hll1 of the ~.terms tJ. aoc1o tJftuab the alimatc 

•'*'- of tbe cunenta leaYlua tt•. 

B~• wltate 1aw b u.aauv stated (42) •• 'Ill any 

clcnd loop -.. ata•hralc •urn of the l'limle equal• the aJ.ae~ate eurn 

of the potential a.ops•. 

Applylng the ab:w•law:t~, eome mafgbt.way dec1uctl0u caa. 

1$ mact. oo a cl2'Cd. Some oarnple. ot OJ:let ; etep decltletloft 11'1 

~"••••~ n•e.ol'k ·an slveQ below. 

(l) If the wlbte on ·both ~of a l'alataace ud the 

value of the .-e•utnDco are bowo, the eul'&-ont ~ lt can 1»e totald 

out. At •hown Ill flsuH s. 2 dw cunent tbl'Oflih th• branch (1, 2) 

caa be found U t:!e I"•.S•taace Rl eu4 the \'Oitagea at lU two eads 

(1 rmd z J:, are JtnowD.~ 
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v 

Figure 3. 2 

ret 

Figure 3. 3 
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(U) U the current ~ugh a -real~o., and the vo~ at ooe 

of kt tarm~oe11 tal"&~ ·~ wltb tho value of thia reelatauee, the 

voltap at the;..;~ termlual can be fot.lld out. Tbla ctto dao be 

lllostr.W 1u as-• s. a. II the cunent tbteuJb 1U, tte value an4 

voUaae at 1 a.e ~. vo~taae o&· 2 ceil be antpe4 .. 

(UI) U tho voltap oo botb -rm&DnlG of a ~-·~• ue aJ.vcm, 

aod the cun.- ~bough It le ~ tbOil tbe va1tle cl the 

•nbtaoce Cal). bQ Natpoci. hi' ~~~. ft Jbe \'IO.Itqeo at 2 

and 4 •r• bcwu. aa.4 the curnat ~ousn 82, ·tbeQ the value ot 

the qafltaoce 8a CAD betout.d(fts:Ue 3. 2). 

(t.v) U •U but =• of the can.t• 4owtnaloto $ node ue aawu. 
~ s-ama.tntaa C1.ftflllt c- be autptcl. 

If aU but ooe, ••Y ~ B4., CWJ'el'ltl from a. ol.'Jde. 

ny 2 •• bowa (In flcur• s. a) l. e. U tt. Clll',_. ~ .&1. 82 

aDd 83 a.• bcwa# cUITellt tlwooah R4 cau be foQ:Qd out. 

3•!• ,CJ!sqb ,S!I!21V!5.on 
Sometb:ne• tt $8 not potable to m9ke • one• ~tap-~~ 

•t.atptway 4ue to c~ of the drcult. Ia that cue. 

c~m etmpllftca.tlon of etrcultt ·JnQkes dle p~1:tkro ea.._.. That s.. 
we carl oae an one .lltep · dedQctloD alter JfrnplUlt.:atlOtl. Thoae 

•bplUlcatlone m:ty be a.- foltowa. 
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Slnee the eene• eombmatlon of any 'tl1.1C'lbe_. ol reclato:tieel 

doe• not atte~ the cvrent throush n .. ~ce, tbe eq,u.tvalent: 

_.e,.•"'~tance shouW be ·fows6 If the Wl&eg~ Gl'tt gl.veu at tbe tJ.Ot1 

of II ohatft of ... UtarlCd" 0ne•8l$p ..cled\lcttOn Of type (1), can be 

a~ tbe..oabr to l1rad the cO#rent • A• the ~t EUcagh n 

pGnlcuhu: hl'flt'lch depend• opGQ the voltagee tlt the two noa_,. an4 

Its n•.._c~ eAy ~~can be m.ecte In tu:ty fnllaucb 

parallel to U wtthoc alttJrkis that pa•~ reatttance., Fol" ~Je, 
-

If thes-e are two wanchea. to pa!'&Jlel to a tmlnch th..ot.tp wbleh CUI'ftnt 

It to 1lae fotrad. then. thol'e two ~•nnchee ecn be eambloed and 

~eplaced by tbe cqulvaleot bnn.ch .. 

Otb~ tJimpUficattoaa eudlaa amea com.btuUona ot 

..-emtance• coaMltudq a po•allel ~ncb alao help applytq oae

atepd~o. 

SbnUariy,. we can con.ven a 'Y .. cornb!nQUOn of •etktaa.ad 

to V , t>r V to Y eceo~ to :aeed. fttlt 11. U we have e Y 

~omblzlatloG ou4 w41'1t. to n4uce th• numbor of node• ·thel:l we 

COGvel't tbe Y -to· V aDd proceed. 

Some ~1e• of lfrnplUk~ can be- &Uultrate4 in 

ftp.N 3. s.., II dMl problem t. to lind the cuneat thl'oush the 

J"UI.Manee. B.! then cam.binatt.or. of 84 t.\114 !t5 l• permitted 8.8 tho 

voltag'e• at a cod 4 af'tt not altend. 
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Figure 3. 4 Y ~ V Conversion 
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1li case of &dAng current through BS, B2 and B3 can be 

combtaed a..•t •d then theh carnbioatton al®S with Rl and .R4 

cen ~ converteo to V. 

y '"" v coaveralon ls given by (as shown ln figure 3. 4) 

BA 
Bl Bz + B2 R3 + R3 Rl IRy • ::, 

Rt Rt 

rRy 
RB :: 

B2 

Rc 
~By 

= 
.R3 

Rt e 
RBRC 

RA + Rs+Rc 

Bz 
BellA 

RA + ltB + llc lk.H$ 
t2/'J 1 6o/ 

BA BB ./)2t 
R3 = 

R + R + RC ae 
A B -

U we are to find the cu.rrent through R4 and the voltages at 2 and 4 

are known, the e1mp1es.tway ls to combine B,4 and R5 Md make a one

ctep deduction. 
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s.•. The Data-'b.ase 

()o.o..-p deduetkm~.t . · · be•"4 M e!e<!ttl.cd law•, •~ 

Ohm to law ead Kbchhoff'• law, ~ the !awe ~ e~attoo ~l' 

motWcatton of a elrcult~COt)etltU,te the m.ojo. pari of the &a:ta. 'bnue. 

Onew.•ttrp ded~t!ooo al'e cO\ied tn a tJ·bnUar· way •• tho t:l.rcd .. 

Ooe•ltep 6o4uctkm fot.- Sn4Jn8 CIU't1etlt based ott Obm'l law (OHMI) 

lt coded ~ below 

1: R 10 2 1 B 10 

1 v 20 z ~- 1 v 20 

l l 2 

2 

2 

2 

U •o are to lind the co.rrunt through tbe bl'anch betwee 1 &n4 2, 

.,. acaa the ma.ut:c. If the thet .II1Qd founb column ehmeto 

(whlcb t:MUea.te the no«hu;) of •Q'Ae :row qoc 1 ac.d 2* at1d tho secoad 

co~ dement •a•.. The vtdne of the CQI"H1\tan _. towsd by dtvlcilng 

the third column ·dem.tant o.f the ~ .tndicntlng tbe wttas• 'bv the 

thl.Jr4 «tlU'tlltl oleenont cf the row lud!catlng the •••lllwnce. Oae 

more row baa to be added to the matris glvtns the con'ent. The 

· •tp ~ 9 ) li1hor • lhmt l:be mnb-b oo the rlJ#ll ia the ~ed . 
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Another one-step doduetl• wblob fmde current I.; boee<J 

on· Kbebbclf'u cGr:rent law (rum).. Jf tho one-step dedtscUon (t) 

lalla to lln4 ett.t-l'erd• we aeatcb the ma~ lot l"CKY& havlaa ~econd 

coluftm element 'I'. If ail but that fal'U~ bnneh Cl.l.iTento 

which ue connectect to ar.y one of tlio l\170. uo4u 1 Br1d 2, say, •• 

stv•, we can tlnd that. Cttri'Gnt. 

Clthe7· OQe••te.p deductkma ro~ fbd!Dg voltaae and 

.-ulatance a¥e co4ed ne 4eGcribe4 ira tho ~8 ny. The· oue•atep 

deduction (i i) to~ ftn6mg tho wttase at a paltlcut.r no4e it coded ae 

lo11.ow• (let the ~el~euco node ·be S) • 

t I to 2 l J 10 2 

1 a 2 2 -;> 1 a a z 
a , 5 5 z v s 5 

1 v 25 2 

The de•c.-lptltm em tbe left fbowa that the cv~ent tb:JooQih Nld the 

re•lft.arice c:4 the ln'Wlch c;onnect.d between 1 nn4 2 ue atven. Voltaae 

d~ ocrosa the b:tanch (2. 5) ls 9 wits.. As 5 t. tho rde:r~e code, 

voltage at 2 &e S voJ.te. The moGifttKI z:novb slvlos tho voJ.t.aae. at 1 

Ia ebowa oa. th4l right ban4 •ld• of ( ~ ) sign. 
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Sb~l"1y ~· ODG•et.p d~t.loftO ore Qoded nn.d 

tl~tt.ou el'o mude en daem eo ftnd out ~ fa$ about the dJ'Cult. 

The Ia~ of t-elil••• pnta11.d ae V?eU a. Y • V 

b"auformatloo ere abo code4 k the st'l.t'nG ma!UlGJ (ec OQe•etep 

dedu.cUan1) and nre I:Dcl\lded lri. 6• &:ita•ba••h 

'lbe same ccmb&Detlou is codo4 h 

[ : a 

a :] 10 s] 
HtH we only tiet.nOVe tho sde Z baln tbcto two rcw. ot the m.otria. 

The t'eahltnu.ce• ~• m •eriea It the !ntel'tnedtate node •• not connec:tect 

to uy othu tn-aach. By tcanolq the mnut., U we can mako eure 

that node 2 ocev• ODI.y twlc'-'• tbm we ecn nptace the two b~am:bea 

by on~ as pvcm In the rigbt haa4 •td•· 
Slmlla .. ly~ a paPlle1 corAbl.nntloa cau 1Je replaced. by an 

equlwler.t.t 1»-ctld'l. 

[ 1 a 5 

l n s 
B 25 l TO z 

Both the uodet moat repeat in thla caae. Y • V cO'IlWI'etoa 

can ako be Ckm.e in tb!e trulDGe• wbldl will bo de~rlbed btu .. 

. 3.5 I . I ~e Mft!!e4 ,, 

Let u& eontlder a le4t1o• netwol"k of figure s.s to mwm-ate 

the procedure. 
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Figure 3. 5 

25 



26 

The ch'cult .. d~ 08 

l n 9 2 

2 B 10 5 

2 a 5 3 

3 B to 5 
A t: , B 5 4 

4 a 5 9 

1 v 10 & 

Let thAI problem be to fin4 eul"nm.t thl'oush ·dle 'bRae.b co:.mectetl to 

aodea s and s~ 

(1) · 'the node COQ!1ected to the ma*nUl'n o~ of node• ls 

taken ., .. ete .. enee oodo. By the scacntns the Sr•t cad 

blrih eolurnn.lt Ia touo4 to bo 5 s. .. e. 6 a. the 

t'eferetlC$ noc'le. 

(2) A• the p..obletn iff to fb1 c~rent. t"Outme•,ot one•fJtep 
. 

d.ctuc:tlonJ of type (I) end (lv) otrc ¢aBed. 

By sc.ann&Qg the m.llkblB b volqe (l. e. •ecoo.d eoli.U!Ul 

elefn.ent 'V') • no voltage lt loun4 at 3 o:r 5~ A& already aeJ;~ 

~e at 5 u o 'lOB . bul·tbat. of s k not tm.owD. No corrent (I) le 

alto alWD In A • So both (l) -a (lv) ~o l"Uled out. 
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1 
R! 

+ 
v R.' 

5 

Figure 3. 6 
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(3) To ~the c&rcull. we c:ornWM; DS ao,d B6 aa they c~ 

a hraoch parallel ~ 24. Tlila 'becorneo clear ftaJn the 

fac;t that tho aodea eotlttected h> 1\4 a•c Qho the nodea at 

tbe two etta of .a& cn4 R6. They we CC!'A'blaed 1>v the 

••w I'Otltbe end the modified ~tep»etentatton. of ftgu.t"• 

3.,6 li e• lo1lcrc:ve. 

t a 5 2 

2 n 10 5 

2 ll 5 s 
A = 

3 R 10 5 

3 B 10 5 

1 v 10 5 

(4) To aSmplUy the eire~ larthel- we "~ the n"Ulbis o.nd ftad 

that the b~ (I. 2), (2,. 3) G\1\d (2. S) ..,.dtutc 

a Y wb!c;b can be alte'l"eCl to. a V Aa thlt converflaa. does 

not elter tho l'eli~Jta:bce &4. the Y • V couvel'tlou. ~e 

le called and t.hQ etmpUflecl deacl'tptlon ... atven •• 



Figure 3. 7 

v 

Figure 3. 8 
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1 n 25 5 

1 R l2.5 ! 

3 a 2.5 5 

.A Cit ' ll i 10 5 

s a 10 & 

1 v 10 5 

{5) A• DO ethel' •t=p:UAcMiot.lla poEU~J:blc. we aptn caU the 

one •tep de4lction (l) and· (tv). .As ~· at. 3 S. oct 

b~ (l) C(m Dot bt applied., So a ~~-at the 

Q.Ode 3 k ca•ur:oeS· Let It beE vo~n. 

(6) Oco•steg d.Ulucdorl (I) lt ~ •d eu:ntct ~b B4 tu 

c .. ted lo· teft.l'.tfJ of E, 

t R 25 s 

1 a ta.,s s 

s a 25 s 

s a 10 5 

A ::. 3 B 10 5 

1 v , 
10 s 

s I E/20 9 

, 1 E/10 9 

9 1 E/10 5 
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(1) To lind the value olE. eu.l'ents t'brough the two other 

'b•anche• c~ to ~· aru1 9 .n~ calculated by ep plyJ.ua 

01le •ltt?Jp &idootloG (I) .. 

(8) ()o(h·fltep &d~tlon (lv) i1 a~ to ftn4 the Cl.UWJDt t.hrough 

the b~h (lt·!) .. Whtt• applying tbla oc•-atep deduettoo, 

an. cquattoa oft Ia tenne g tc cueoun~ whf.cb 1• 

•o1ve4 ~:lcaUy, wbicb wmw 4e•eribed lat$r. 

t R !9 s 

l a 12.5 3 

! a .25 9 

A= 3 a 10 /9 

3 B 10 5 

l v 10 5 

3 I E/25 & 

s 1 E/10 5 

3 I FllO 5 

1 I 6E/Z5 s 
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(9) This ct.Wttent, the va1Gt of the :t'eslatanee, aJS1 ~ 

voltnse at OQO node bekaa ten~ the voltaso at the ethel" 

•ttd ta lo~ bJ cAllkli the cae..atep ,~ (\1-).. 1'be 

~ urtved at In tbla. otep Ia al.ao solved avtamatkaUy 

Afw 8Dftl8 each qu.&rltuy ln. te~G of E~ th&Jbcb'b A Is 

c:hecked to •• if a colul:ldenc• baa ~ token plaee. 

At thta ta;e. •• fia4 that the wlt~p at I beins sf.ven 

(10 volw), a coincidence occon en4 the ~).Qc) of E f.t lo\WS. 

'The t:\Wrertt ~ (S. 5) to~. 

The a~p.-ttbm can be mm. ao foUowe. 

atv.. ti net\lvo7k and. tte d•ac~. try one etep de4Gdlon 

depcmdlug upoa. tbe pftl~. 

(l) U the pnbleln br to And cu:rreot, try c;m.e.etep fleduc:Uoo. of 

~ (i) 1ll\d (1"). Jl uot poaelble iJO to tlmplUicatkm~· 

(a) Jf the pstoblem la to ftud voltaae , try one step dtductloo of 
' 

IU type. (U) • If not poaalbte go to tdmpJWcaUQn. 

(3) U the~ ... to 8D4 r..utaoc:e. so to me ·•hi> 

d-o.cttou of tho type (W). 
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(4) ~OQI 

T~ to •f.'mpUfy the circUit withou' nfl«tkls the l"oquired 

f!UJ.nlUy. Go to (l} or (U) o~ (18)., 

(5) If the co1utkm u not posell>~ n8$U:b'le o. voltago at tho eo.4 

of tl1e oetWo•k• · J1'lnd tho :roqube4 quantity lo taftlUI of 

the~ by appl~ 0110~-dedu.ctlon. 

(6) Proceed~~ postilto qonnt#tee by meldag oae-step 

de4~• autil colueldenee (a sUuntlaD 'When a qu.aAilty 

calculated fu tet:mJJ of • ~I.e ~Y alva) 

(1) Fhd the~ I.-om the coiQct~. 

(8). FJnd th\1 .• -autr«l q®ntlty., 



C H i't P T E a IV 

S 0 L U T I 0 N OF ·E Q U A ·T I 0 N S 
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Sbnple .eJBebN-lc equad.fmt ~In dreult qalysltl· 

ems be aolved ~h•lcally by m.AMnl eaeh •teJ eytJtM'l&tkally. 

One of the mt4ot probleu eoco•e.red Ia ~ ~tt.on• 

in~ tr~Gtrlo,. «apooctW an41ogorltkat.c functltnlt 

&8 that of com.~rlal ..,lostcn In aeuch ~e. Tbllpttdblem Is 

ccmm.ou to e.Ur ··.probl<mt of Anificlal'lntflllaence.. Orw ~,. of 

~ tcto·lt le to breakup the.pob1E!tD in,to•r.uaUe• pam .. 'the 

JJenlt of local l4t:tu.N 4et.ctor• a.-e combined Into i.ugU' .U• 

01' even. compl•t• obJect~. Ae the P"obl.crl becarnu cccnplb;:•t•d.. 

the ttumbel' of objecta becorn• VOl'J' 1a:'p. i'be nUil'lbel' of 

poeel1>Slltl~• of Jrlal•&tld-.uror •~h be¢(-beQ ~.,.Vfh U.UJ~ialc 

techniques aft aJ!PUGd to control. the br~ ol. a bflal•ran4•vli<W 

••reb.. By hew:lattc•. we mean ·the ~ havt.ne •elective 

f~•• that lmpl"ove the pl'obkttn•solvlot .uid.ency. H ... letlc 

lnetb.ocl8 ~t'tl • Ia e.-tal.- V&l"f efflcleat but pl"'b1el1•8ptcJ4o. 

Sy:demaUc tJeuehlftt .mq human reaaoaJni may h lllled to rriue• 

anNb whore each otep S. predetel'l'Dilled by 101nc .obate,v ~ 

llpGn the goal. 

Com.IDs •ack to the eoloUOB of Ch!PtitJD. au aqu.Uon can 

be •epreaeattclln tbe fonn ot a tree. stnntq frotD the tenn.tnal, 

oll k-a.m:he• u• ••J'ched. at1d. «<.eratau ue put. If aU the 

cocdltlotla &l'etltlU.8ed, then we al".rlve nt a po•slble reault aDd ••~ 
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fo• other eolutlont.. At the u~ of I'O:tS_. atega klc;•eo.ae•• 

thee. ~tal aea~ch may heo=e ve.y large. TbD cllll 

be avoided by~~ each atep ba•o4 oo. eorno •tratosie• 

the ~· trlO"V'd or ponlble stq;.a. If the lcsill move• a.e coded 

con-ec .. y. the eqQt~.tkm bee~ equl"'•' to the tJ."aufoftnt.Xi 

CUD cftu -wtytng tho lep1 move. 

The Cle$4!riptlt.t'il ot GQ\'Ultlone 'btacmnea ne4n~l-stlatf to 

aol-,e ~tlon• 0:-on-nw.nerkall)'.. £quetlone o:rc,t deacribed es 

a 8tlirliJ of @altac:t<ll"l. These charactoft tnny be .arlllblefJ.. 

op~tcw• 07 funcUont. ftey mutst be He~ lndlvt.<lu$y. 

TH pr.ftlu of the operator a ~ heba~ ot the fwtc~ 

mut be noted ·•o aa to mcib c:oneet lop! mow•. J.,epl rnovu 

an cod.ed almllal"'ly. The eqaatio!) bas lo be oaamltltd fmd 

depmdlug upon ila ~ a •traseay eppUee a :teae.l move. 

4:J Blnble•._. 

Strateglea ue tM .abf of pa.!"U~tr otcpo that are 

allowed to •CJtv~As en equattcu. A ett.ep or a legal tnove It medc 
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If that le needed. . While ~~ an e~t~. tbiQ n..cl l:t 

deteJ.'ID.Ifted by the; mateav ODd .appropt'S.te 1ep1 move• an 

pldced up. Fot ~ph. U an un1l:nowa te occ:;unoh\g e. naml'.e r 

ot ttm.ea ii'l ea ·equottlotl, it Sa neceaeQJ to eombkie th.e:rQ or to 

J"edace. the a.mnbel" ol occurftl'l!1ce.. The •trateaY of cou.ctlon 

doq tho Job by coJI9Ctlni two of t:hcm ~4ltb•r• · fte legal mew• 
to c:to tt wU1 be th~ ·ono 4ependJni upon bow the tmlttlcwc ocetV~• 

or wblcb opeJ"ato, OJ' fu.ncttoa lt if aeso~ with. ~<tare 

mateat-• Ub t'fl,M of llolaUon. atttact~oo.~ tuhitauttoft. etc!!. 

Lead tnOve• ue the poaalble '*PI of lletifJD taken In order 

to •otw • eqt.UJUon. Tho 1epl tnoves mW.Jt be canfdy qd 

cor•ectly code4. t~ ~e pet'fec:t eqtdwlne.. ~ an 

eqwatloa and be ~•\lltant olter m~ tbe move. 

S~atep- aud legal~- be cpklned by the to~ 

a__ ~ 

A sm-::r +.A Coa"'X + B Sf.n. X = C * ............... • "* ••••• " .. (1) 

SV applylte the ma~eu of colle<:tlor&. we o~ 

A.(Sla~+Coa~ B &.o X = c .................. •· ......... (2) 
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TAb la done by~ the tcp:t mo'Y& 

u.a + va = (n +v>-
Eq\latlou (Z) lafu.rt.hcJ- almpllflal by -~ thCJ .two ~cuneacee 

oi2C ~ b~t~ fte atn.terv of attraetlon. 'XUIJ'cee the 

leplln.O'Ve 

st.n2 e + eos2 e • 1 

.A.l+BS!t\ X =C 

~ •trategy of Saolattoft oan cow be appUct.t eo eolocre the· 

eqtll\ltou as the unknown X oce:ua only ooee 

B SJ.n X e C•A 
·1 

X eS!n C·A .,_ •. 
Corning bock to the pl"O)leln of analyo;la of cbcu.lhl, let: ot 

dbaW~s tbe pJtOCec'l~ adopted IQr eotv~na the -auatlorualnwlved~ 

Jn eotvtns en electrleal ttetwon;. equations ulM &am otaa• 

atop deducttona... ~e cquatlou are .olved and the QOJ.utioml I.e! 

Into the next step for further $ll'Ced•J.ng. 

Ia eerialn dl'Cumltaac.,. U a parameter 18 not at.vtm. 

U. ie aa•um•d and tbe o.ce••arv eot'Aputatlon .t!ot:Le Ia twm• of lt. 

The Ullkrlour&l con be l.ou:ad U' ai'tet a n~ of depl.- a point a. 
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reac:hM wbel'e a quantity ~e" in ~ of the unknown te 

actually alVen• Thls ta called coinc:lden<:o. When c coinct4ence 

a. nae._c:t, the unlmown <:an bt fotad. 

~a specWc ca-. let u ~tld• an. eqUuon 

thot occv• W'hll.e fin4iaa cvnmt by apglylna the cue Rep 
on 

4edQcttoo. (i v ) liassVR~ff'• co-neat Sew. 

XE+YEC:tl 

wtlere E te an ~. quantUy. Tblel oqu.atlon Is aaknpUfled 

by applvtaa ·lbe -=-atew for' ef$eQUoa 

(X+Y)E •I 

Tbl• &n~t I~ .now be,_ Into aDOtber •tep lO ~tad a wttap, 

aay.. Ati!J wo ._..rive At anodie~ ~ 

~.1 ("+Y)E + E " E• 

82 

Let E• be PY()l\• 

St.ateu of oollocflon •ImpUGN tbe eqUGtlcm by the lamo leJal move 

B . t R: ~-:1-Y) U } I: I> E' 

Stl'at$ay oll•ot.Ucn Cfil'.l now 1M appl1ad to &d. the valae of' E 
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The value of I: eo ol:UineS c;m thea be _put to OCirtle otbe:r ~Jt 

of the pi'C)CeGU1'e to eoi.Ve the pmblan. 



CHAPTEB V 

CONCLUSION 
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~e domain of .electl-lcal <mglneez1na lc a leftlle a.r-. 

where ea.. ~QU ~ Ia .ArtW.cPl Jtltelllgmw:e ean proflt$.bly 

be applletl. TpptcaDy. a ·c:lrcalt pobJ.cln Itt weD ~~ defiacd 

afl4 yield; to cle&? path of ~>ea~ u ln. the eqe of garnea, • well 

1mowD aubjeet ~ for the worker• lA Aritftcld lntffUIJeuco,. 

Itt 4nlaalnl a ayetem cme caa edopt any one of the two toUowllia 

phll680pble•· ~ ·eaa so' In for ' leunlnl "' ... wltb Uttle 

ln'bullt cepalliUty but endowed with •kh eapobUlU.t to team .&om.· 

.,_~euce anc1 the othar ayttaM wbleh. ore de•tped with an 
capablllUu &llbecl to beaf.a .tth. It u dear that botb of thde have 

their applle•tto• d~ oa the p:ro ttom. eUuatlono and often .a 

3udlclowl eatriblntltlou of theao two. linea of &ppJ:toaoh hove -...bletl 

the deetp of tate~e•ttna .,ater.na. 

Then are two other 4tvlaJ.cma Jn tbe apzwoaeheff .. 

heurlltlca end udmlc'f'Y. H~ technktuea are~ to; 

impDe Upotl the ~~~ of pari~~ ,.-oblel'CS. Whtle aolvlna a 

p•oblean bv thla tecbnJ4ue., hurrah tblatduc Ol' ability of a human lu: 

eolvlua the 8811'1e pi'Oblem. St 110t ·t.ken Into accoQQt. Ia the latter 

pmeec.ture. t.'b.e human· uaaontn.; aac1 c.tect..lcm-mcklna t. .tmulated. 
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The eystem developea In tbif .4'-aenatlcln la ao atte:tnpt 

to handle the uata bale ~.the factcr Q~ simple ele~leal 
I 

clr<:ubo. The approach Ia baaed Oil the eimulfltlon of humau. proble:rrh• 

eolvtra; metbocl. Sbnple ol'rculta wWl ~esl.atancee, luductane~. 

eapaeitar.~cea, and voltage $0U.l"Cd bave bem trled. Ernphacls has 

'been ;t.ven on reducma the •••l'Ch qace ra.thezo than on the analyala 

of cb'cu.tts. 1t baa bam bled to reason how an. enalD.eu or a 

teehnklan plano to aolve problema of decttleal ebcult from the 

•ehematlc dlepam.. 'l'1ie opera.ttca of device• muat be ~ tor eaeual 

reaJOnleg of bwnan. For ~.. an engtn.eer m•v •eaeoa. "Jf l 

knew W• voltag• and tbla aoesl.etGnee, 1 couW deduce this current. 

hom that J c.ou14 pt that evl'eat •••• u. This proceea h propag~ 

without eova bourlni the actual pa.-arnet.Q-t. The system In the name 

manner mak .. a atep pndetef'mkled by .orne ·~depending up:m 

the problGm. altuatlcm aa4 the goal. The cambiaatoa-lal $earcb·thue can 

not bta ftl'lciOUl and the aeilrcb epace Is nduced.. The p$ramete.n1 C!etemdned 

'by one-step <ieduetkma a1'e p70pageted ucdl a eomctdenee u reo.dled 

and the acNal value fpund out. 
can 

The ayahlnlmodUy or tlmplyfy a cbcult without d.l$tld'b1.1-.g all 

otbe1'- putt. Added bowledae t.hut modify only rCted pa.-amet$t"J. 
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Tbe othe• pa~ of the eptem ln n etmn.~ way ble& to 

mf.ntrnl.ee the Se$:rd\ tprJCe m _,lvf;Qg ~ that lli'G •countered 

ID cbcutt 80-Qly.U.. A hutn~ mn~tlclan aolva on equ.atkm 

tn t.\ 't1eJ1t fti!'Qishtfot'WUd W#l'V by opp~ bi4 rea~ eom.etkrle• 

even ueeOMOlouely. The 1ptan tatl041 to ebrl~te tdmUQ rea~ 

of a mathemldklan to make an ~~~kste atep tn nlvkts a 

equa.tlon. 'J.'heae •tet• or leaal move• e:ra ehoG~an bjr btsh•level 

Jblltepd 4~ t1fOD ·the pL .ftaoAoln oeuch t.J tb\11 avold.«l. 

The p•ocednre bat be• sppUed wcce••lully m •otvtu1 ebple 

.-~that ariae In snalpl'QJ ~kat ~alb. 

The ay~ doet not take c;:azoe Of tlepeodent rtOUcea. It CaD 

be -.xtentled to lncl\Xle eo~DpUca~ clrcutte 91th cllodd, acd 

~al•tor•• The eta~.- of thele dovleea ~ be eontaWere4 ID 

analyatotJ the clweoll. If tbe lflltin is a'blcr; to 8m1 out the 

~~ d~le• of Itt pane then ad4t.tlon el bowledp can be 

eaeUy handled. 

111 •otv~Da ~·· Oil f~• otbtw bend. umantlo• Ol' 

meaul.q ot a pbyatcnl quau.Uty C&Dt~'be ot impo~e. For ~ple. 

II ata•t.alc tel•~ Ia known to .. epntt~~nt a pllytlealleuath then 

we can aa•wne that B ie a ~ltlve: real o~.. Tb1a ~ of 

kn.owlqe can be belptut. In salvlna t•oblems of p'by•tc.al scleo.eo and 
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~eriat. Jt whUe calculatma. P~»"ehlzla, or tolvlag some 

equatlo:t, tb• val.WI of a "'a.tcnce Ia found. to be oegotlve o.r 

lmaglrlqy, then thttt foludtm Ol' aNftb •hotd.d be cl!Gc&ftle4. 

The p~e6ure ~lor trqWlttoA etolvtut 14 tb.- $fo:telrl 

esc be ~r ~~ to solve ctaor.aometrlc .U •trnuttan.eoua 

et;t\laUoftl. Ellm.\Jlatlon .and -.htbutlon otratostes ~- be applied., 

The or4er 8Dd coa4ltlon at .ttmlnatlon of va~"lables ue to J:;e. 

acc<'A1llted to:r lu the •b'ateav tor aUmlnQt.lo4. ftfll equat.toae Q;¥te 

to be •Gnked aceoJidmg to how easily ·tbey eau be taolvet!. .RecopUlon 

of c~n eubtenM In two eqoatlon• Olf etrntegy to aquue and 

oA4 term• Ia trlagonona.etl'lc equation• etUl al110 be tboupt of • The 

a.,.t<m doe• cot touch tb.e cbeulia llviq tran~ cv:ronu wblcb 
the 

are loaod &equeotly and oltanpo~tarte. EdentlOrt of/-rfltem. to 

Srlclude tbl8 phenOI'llfmon 0'1 tran•lerlt curreo.t 1n0cy be uetd'ul. 

fte •'litem lo ktto\vledge baaed wtth no leaftblg. Tho p~blel1'l• 

are .-olved w& th ~ p•osrnmmed knowledge. ·~ at that ttme. 

fte ~ aeem• to be £1 t.lptul .tep In the fto14 of automntt.c 

pJ.'Obkcn •olvtna .. 



l M F L E U C ~ T • T 1 0 N 
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The •r•&• de·alpe4 la t:Ue ~u.e .. w•a~cioa tia• 
C..•ll (1.11;..,_ .. •• tt• &iiP1tMot•4 00 til• BC.IOJGa tfi$1811 .. 
•• ... , ...... 1.1. •• fl ............. ,. , ............... .,., ... . 

&a •••••• IV. Tb• ••'Ilia• •lr.e'teil •t tb• 4•elp ef the •r••• 
\dill .............. , .8.-ootue• ... I>QO deMJt4.b•t h itll• ••.•. .. ..... ~ 
(I,) leatt· 'eh U'CI'P A, •11• Qtla1l•itJ •• Q f•aa4 Z 

( l o• R 011 Y) t •• · ••• eMu ca,,t) fdiie&l Iilia 
bJ"aq,cb t• c•aftMd ••• 

(I) S•••ctt .. tl'.lJC A .....,.,... t.o 1£0\1 "*'Ob a-. i• 

o••••••• t• .._, .. ••••• of •••• aod••• ..... 
•••• ·-· ......... ~ ·~·· cmn. 

(I) It ·-• pnbl•a ie •• f.lod n~nat -'••• t 1•1 t ctl11 
1M •• ... ••• OJD1l .. atat. 

(4) xt tu pftbl• te •• f:ta:O n•.t:•••• '••• Z•nt• 
c•J.l t!ie •ul»tift:tlll• oua_. 

(I) If ftl1iap •t • •ode .l• .. .,_. f•••• &••• Z•Y,; e•ll 
en ••.-•utu• OBJIB. 

(I) tt- t:ll• Hqd,.d· «i•Mtl.,, tl t.• ttM 1•11011• a4 %•It 

.. , •• ., .......... , ....... lif .. ,, "' tll•.t.• 
eqd•alut bf cdll.al tb• •ttltl'•at:ia• Silt liS • 

(7) If t~J• P••t>l• .t• ·to tuo correat er ... ,., • .,.,., 
..-eplaee taa. Y c-..bt.•a-ti.oa •f .............. t~r ••.tat•) 
b7 Y t>J taU~••• 'til« ••11.-out:&A• DBL. 

Go •• (1), (4) or Cft) if z • •• a •• v •e•Ptc•l••.&r• - . . . 
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(9) If \t • 0 l••• *b• tu*ft'-'11 l• aot foua41 •e•u• 
&i: Q._tlt,J t. $AV a. VOlt:•P It •t & oo.4e OMOfJCh4 

•• ••• ~>••actl £• q~MeU•• 

(JO) l'!nd tile •••t~£11eel 4.-otttr, \l. JA. t••• Of tb• .... ., •... 
(It) Applr po••:lbltt •• •••P 4e4aect.oa tty ••-'1£ol 

ell• •ubNa-.:lo•• omit, Ollftltt. oaa "" llttl •• 
h•4 e•t'ber HlRSted ~QaOtltJ• Ch.Ck lf it; 
........ u ....... , ••• 

I It) If 1ee .~;. oal1 tt.• •l3"euta• DQUL "' wt&i.cll til• 

••ow ••n .,. t•lltl4 f:r• tiM val• at••• 
Cll) ,, •• w '•• '"'• ••'" •• a. 
n• f•l.li-· ....... , ,. JapO•tea-t •• ., ... ut.ta••· 

oaar -
(t) s.aMb tll• anri• A ............. If •• ••coa4 

cuue .,. ... , of •• •et~ "•' ts.t.v•o bf yy· 
ia 11ft cb•_.t tl) )• 

tit) Cheek ll "' ff."t: eo1ua •t.•••• 1.Al 'I ao4 th• 

1••,.•• eol-. ....... , t• Y, •• lf '"• ''"' c•tu. 
.s.. .. at I• Y aad the ••uth co1- •l•MoC .t• s. 

(ill) If v••• ••-o• to• • •.t.&tlatt ~'•• vl'tb tbe •••o•d 
ool._ •leua't equal •• a., 

Cf.Y) If ~-. w cq be fnad t.J 4l:vl.dhl ••• '"'""' 
col•• eblieot of 1:11• ra;, io41c.at:t.a• ••J.ta,. 
(¥ l »7 ttul tbtl'4 col- •1•uat ot -. .. ""' 
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ontiR (8#.Yett h .1.-bat't (3) ) •o omiB (tiYn io fS.w 
chart (4J) "" ef.ld.JA• te oat • all .,, til• .,.. baHI 

•• O!ult• LW• 

CI.Rl 

Cll ~~- the ut•t• A .-o....s.ee. If tbe .. .c-.4 .ool-. 
• ...._, of .... row t• t (ti••• bt ll_ u •utJ•ouua.•. 
(It) } ;. 

Cll•e• tf •• flHt •• '" fo•••t c•l- •t••a• u 
J; .... 'f). 

f.f 1••• Oli.Cl tb• hGI'tll Cd_. •&e.•eet of all tis• 
.. OtMI ............ .~ ... , •• 'f) ..... •t.c0.4 .. ,... ., .... , .... . 

CA.•) tf ••• tU.-d o•l..- •:S..•tt• of •oeJa • ..,. ... foqt1 
to 1>41· ••• •ultl.ple of •· o.aMolfll.t • ., q t-u• 
e•11 IQW. 

t•• otunie• •• GP •U ••• .,.._ ... eolu.a •1 ... ••• •t 
Mel\ .... fSUMl)~ 

/ 

C•.tl 1'iJea cb•ct. ca• ''"' eoJ.- •1•e•1J) ot a1l tM 
••• wllie1l ._.. ••••l M X(oJ> f)• 

tf .......... c.s. ... ·~·· ., ........... . 
•lt.lpJ.• of s. ctiilJ. IQtim• 

(YUI) Ot••rWJae, •• •P all. ta••• •l ... ote (SUII :l)tt 

(h). If •• 1 oao sn t **'" so.• ••l~.lpl• of s, 
cell. BQtm. 

CX) o•••rMM W i• t•.-.4 'br ••••eCJtii0-1 SUM I f-.oa 
S1lllt._ 
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( i) scu 'tba •tria A ~w-.... loit.t.a1b• 111.0. 

c•••• .it ~•• ..... eo!.., ., .... , •I •• 
"" (J.t'bt: 8'lJ'l I• R tat•e• t~r aa &a flow cbart(lt .). 

(l.l) If 7f'•t •••ell if f&nt coluu •~Aa••• of .... 

row c••• t.•bJ t• •qual to J. .. d. ••~•• e:ol.ua 
.,...,.. , .... , ._ t. 11 r•• •• • (ivJ. 
If n:e, euo &t U• ru.t eo.lOM •J.ueat l• 

..... , t• 'f o4 •••••• c•lu~Ja .,._., u ••••I •• 
J'. J.f IHi .. ,. flf.) tJill· all Ma ......... . 

tlY') Q.Mt& tf """ •• .,. ••••• ...,. (U •• ••J) .moo• 
lint col._ ·~•' t.• •qo:at. •• ''"*' col-. 

(YU) 

.,, .... , •r tcb • .,. en4 ••• to••• c•J.aa •&.•••• 
~· ••• ••••1 •• t:t.e fJ.Nt: ool-. •l•uat of cbe t.tl . . 
•••• Jf , •••• ,. , ... ,4t 

of 
If ~. eb•ot if •• •••*' o6l_. .,._.c/ttl. ell 
. : row i.e ~oal •• t.b• fi.-et. eo~ •l•••t of 
••• 4tt. row aad til• f4M't eo1aa •ha1t•• •t 'Cbe itt til 
... .t.• Ht equal. t• ••• f.Uib. COl- •U..•t ., . 

th ltl _.._, If r•• t• t• fv'J t· If •• .... 

tt•l ••• •e•• till all tfle ...,. ••• fideb•• 
RJ • ffl • I 

lf all ·lh ....... •" •e•M•cS• q4 ttl 1lt •qeal •• I 
c~a.a ax • a.ct,a}. • ... ,,,,,,. 

It A (&11) i.e •qul t• A(t..,l) tbb X • A (il.,ll 



Ytlllt 

(4) 

,,,,) 

48 

ll fltl) le •tPJ. to A(i.,4} thea J • A·ti.,l) 

A Ci.tl) • A(Ak+lt!) 

A (J..t.,.) • A lA• +It 4) 

A (lk,O) • A ti- • It t) 

SCM til• .. ,,. ... A I'O,...wiM• 'ID,'IiaS.U• 11'1.0. 

tf ncMO eolUIUl .,._, •' .... ..._. t• a CP.•• 
tar RR I• tb• fh.tMiftt (?) J tllo• 

efiMl it lh fl.nt •o&.., ol..,at of ••• •• · 
C•u i'tt.) I.e e•••l to I aat1 t-Ile fn•~ta e••
•1•••• ....... , ... , •• "• ll ..... ,. ,,.) 

If nte, cll•ck !·f 'til• fou•tb eol..a • ..._., f.• s ...... ''~·· ...... , ..... , ...• , ., .. , ...... 
If v••• .. •o t£1t) 

soao •• •••'• to ••• '' ••" •• ••r ••••• "" 
(._&:b) •Ltll •·••4 •olaa •1-at ...... t• a, q 

wtoll U• ''"' col• ••-•• ia eqoal •• •11• t'in't 
e•a..-. •l-at of lth "" ••• fn•ta eol.,. ., ..... 
t• 1)0'1 equ,aJ.'tO •• t••••• ...... eit111tat .of t.t• ,..,. 

Tbat £•, A (t •• t) • lJ (!.,1) 
.A Ctl,4) #i A (lt4) 

II f•ud,IO 'o (fJ)• 

C•) ., n"kf• c:b••• &f ••• l•o#Cb eel-. .~. ..... or iatb 

MW i• qoaa. t• tt.:• fl••* -~- •h••• of it'll ... ., 
ftat tat A Cilt .• ) • A.(i.J) 

qd. A 'l.k;l) ;, A(i,4) 

ll , ... ., .... '·"·· 



49 

(Yi) Mt • ttl + l 
oo to (lVJ,. CeDHaoe aoaa.,.ha t-ill •U ,.._ •" 
••o·tab••• score De •-'•• of 1l tdla ttl • t aad 

ttt • •• t•t t~~•• t.. f.&k untt '"• 

(vll) If lfl • I; tM.a 

z. • A(.t..I)~6(Uit,l).+4(S.,I)*A(il.it3)+ACI.'i•~):)(A(ll&;J) 
. l ._, n•nl. __ ··Jr., . Attlls · r.·l tl1. ·r;t 11.-L.U,L.tid ... ('t 1 ·.·it ... P _- 11 ·. _ . L lit. 

A tl.Jll 
,

2
• AtW»..at·CW,al.;l:t-'CA·•Il~llM•~lt~&·~~'•!l~•&u••ll 

. A (ll£,1) 
z1• ~Ai&a.!l~ll&&a••lt&J&.·Ilitt~&ill6all,•~.u•• .• o.~xtJ!.t.k-.a,; 

. . A (t.iltll 

(Ylii) If A(i.1.l) J.• e4oal ,. A(lkit.l)tbe(l A(f.ltt•l)ttA(i•&) 

If A(1 1 J.) t• •41ua1 to ·A(.llit4)tb'h A(i.U 1 41l)•A(it4) 

If Aff.tl) Aa .,,oal to A(itl,l}th•a A(l1k.J) .. (t,4) 
lf A(f.ttl l• •<rul. •• A(tt.••4)tha A(1.tl,4)-.A(it4) 
A (l,:l) • Sl · 

A CJ.D•I) • IQ: 

A (Ati .• t) • 1:1 

•• .,,.,..,. c •t ti•• el.ttah:c• ,. thtf.t.••• ca.r aua s 
n4 SOli I •n etoal to ••••tbf 
e(t) ·• •-r.toal •••• of tu taS.•-4 eo.J.-.. el•-• 
of a .-ow wbo•e ''·••• o• t.-..t.fl oolv-. I.e • (or Y ). 

aad eecoa• c•I.QIIO •l•eot t• t. 
C(2) • •a• 
f;(3) ..... 

Cf •» • l'fwaerieaJ. part of t.lle ~bl.ffd colue or • 
•ut.Ja• HW 

C(&) • ttt 



If so• t ••4 ~• a ••• aot •••• tua 
C(l) • .Ut~G-.lC•l ,,,, •t &ta I 

CC't • •n• 
Clll "* • 
cc.a• • • ... , •• 1 .... of ,s,g ;t 

C(5) • 'J' 
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tl CCI) .t• •qu•1 t• '•' , thea SUM t t•,• su t) £• eqol 
t• C(f) +C(4J •t•• •s•. 
If (I) £• equJ. to 1• 1 

1 _. .. W ie e ... al \OCSml I • SA 2) 
c.._. •a•. 
Jae••••• tbe •~• ol l'Ott of ••• utf'ia ttr l '••• .... , 

A (Rt I) •· X 

• , .. ., •f 
A ca. t) • I 
A (1, I) •V 

nett•• • •H• Cl if • ••l.ac:l<hteo• ovcoH 
Cl C l) • • .,...,.~ ,_.f; •f ti e• (#) ·• •B• 
Cl fl) • 1••· 

Cl (.C) • n• ••1•• of » aetu•UJ, at•• ia A 

ne nJ.•• •• ••• •••-• s 1• tl\'0 br tii.Yld&a·a Cl(.f) br 
Ct(t)• 
fte fMw cU.••••• of tb• .,.,.. 4.• •• foU••• 
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START 

NO 
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YES 

A(i~ 3) 
W=---

A{ik, 3} 



53 



SUMl~SUMl 
+A{ik, ) 

N2~N2+1 

YES 

Nl ~ 0, 
N2<--0, 
UMl ~0. 0 
UM2" 0. o· 

54 

. , 
SUM2 ~SUM 

+A(ik, 

Nt+-N2+1 
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YES .,;-------~ W=A(ij, 3} 
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YES 

.A(ik, 3) 
W=:----; 

.A(i, 3) 
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...---"'---w =A (ij, 3)* t-------41 4-,\ 
.A{ik, 3)+A(i, 3) ~ 



59 



RX=.A~, 3)+·· 
A(ik, 3) ·. 

60 



=A(ik, 1) X=A(ik, 4) 

A(ik, 1)=.A(ik+1, 1) 
A(ik, 4)=A(ik+l, 4) 

A(ik, 2)=A(ik+l, 2) 
•· 

61 

\ 

X=A(ik, 1) 



R 1 = A(i, 3}* A(iik, 3) 
R2= A{i, 3}* A(iki, 3} 
R3= A(iki, 3}*A{iik, 3) 

Z 1 = (Rl+R2+R3)/ A(i, 3) 
Z2= (Rl+R2+R3)/A(iki, 3) 

Z3= (Rl+R2+R3)/.A(iik, 3) 

62 
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A{N, l)=Y 
A(N, 4)= X 
.A(N, Z)=VV 
A(N, 3)=E 

A(N, l)=X 
A(N, 4)=Y 
A(N, Z)=VV 
A(N, 3)=E 

A(N, l)=Y 
A(N, 4f=A(~ l 
A(N, Z)=VV 
A(N, 3)=E 

r----X----. 

A{N, l)=X 
.A(N, 4) =A(ik, 1) 
A{N, ~)=VV 
A(N, 3J=E 
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