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Bo Fl{d4 dsba ereled hrnhlm! hrssp
,,o"Edcrfda kultmgll bah ge& ted igh
dil@lidq ve EF.Fkl€@lSh. V4role fttottqE
hg.ap tar8ata&nd& kurtrl@L, hessp rialdlqs F da
sd,rl ad6 itl€m y3pDmn gedrece$ l*l€d berl
rlsldd yokridek tgh brzsl@ln yaalrE oldltla
hill'ff rdf vo bir dhto 3iB€lidzlt dEunlsrra
c€ral, lr{€bil&etcadh, Progr@ 9otrslntnkro
thllded gqe&ad t'tlg[er 3a$ SFFFndm kolsyhua
ddo edl&ilea $1116&.

2JT{ATEMATIIGEL BAGfl NTILAR
OlreltLle belrdlnsfttto tt hlratla bh Gaa hh hfip
gifli 'lnftr4ki h@ tda hcd€oe ysprlEr$. Yqle
m'll'ln @.i, hrr ktsp l9ih gge€rl t b 6lc0t
hEsspllruk ol&d@de, kutp satu! ne olu8a oLsnr,
soEry dtiled$eyEcefdr.

Her 6zda s@Iu K saytda botn! oulgu iEaayrlm.
I{6 bh bobhio 2, gr'ignkfi, Nr sdrnlL ag@l
qdtltghn 2a{ vo bottEl€.h rarn ortaitlm r€deo
&ryf el(st r! ole agsal '-klg'm h old!&r
dqtullldln Bobbl€rh (o) pdalel kol srytltrds
r.rf-poolel bagledtgt trbul €dllsh. ($€kll l)
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AB!'TRACT
ntu pq@ p/aer& a rrprd a&ll6b Io, cala&thtg
tle.vbeAfdor fot ,raitLph& aynedc wnurbr$s
W tstg I'tdlab. Awtttqh b uka IorA lhv to
.dale spa@ honordd @t!, vhdntg laa@ l@
eadt hadorn8 by rslrrg Foltls @lolyds, Ae
sanw@e c@t obfu, dre \9h&ta toaor to teais4
vtdbs qxqlly. ne aetladologt @d qn etarrrpl2
cddlon oe sltti,a belott

Lchrs
gdctl n'r{@l'm bsva srllglnd& tEfrsoa v€
t@a b@gh ollok degiged luy bdrrodkl€ci
&6nrde bhgot hcsleoe tlpnet, l18t Fldd
k@rbidsa tLtuidh. I{6va datrgrldsld negliiik ale
peryDdft bfo f@tdysn ohrak rqml'drfldlgh?ra,
tsrEodl an lid Un nk alla g6leo fftod F@ler
esltddh. Dq ealL f'h€dt pcyodt l&deleriq bn
sabtt E(b' ve ffit ftkddr, sods3 8a$da dde
b&fdli rlalgalsrtr bplml Fklhde Fark anafldrr.
BE ssj/€de p.ryode tukdyoDra hrr ttlr td.s!$aH
bn€Fi Fd taEod$ b€saplEabnft.

Daba erokrt liay hrtaodkhri lbedne 9ok syrds
ffrg' lqJmg ollp hrlbo d ydd.ol€fitr
km'$kl,S bfltu€8cedh. Ozelllle krolp vo ftz
b"!* d8r.1 ol& sa'rll 6t!tta, ohFn bMsftl
&lga '.ltlnin iocel€mEsi oldDtF kardaE! bde
gele.sk ve bds ygDDr dsld &zla ohFtrrr.

B@ 6zal sarg t1@l6t Ie bdEonlkLtt yol€emr&
td! yaFssl @le. LnllhlqLili'. Bo @l6re
&!r& olEok, olutladald sanE ssyilatm eS

olukl@! e*ina lzsynda d04!a
dc8rnln'frffi 6'[ek v€clleltllr. BU &!.ttrtrda

Fftltn'sr getd(€D F@ief, '6li?inin

d[ddld!$ldeo d€ta d8 zd olrco$ a8*1r. $eldl I Bir frza ait herlaogi bir bot n
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Tel. bir bobh I A'lik bir akrBda ohsrttugu
afip€rsdrn e$id vB Ue&eoledn E8ldrada
d"ymmm ftDl(sryod gddkl€d S*il 2'd!&i glbldh.

9eldl 2 (a) I A ttitr H. ezm herhsnd bh boliDlnB
n&kiu MFssnn bnksiy@r

Q) Bh ean hsbsagt bir bobhre tliSkir n€&elt
d'61ld.r foDfdyoN

Bu forkdyodsr Follter @elid lle brmonikleciae
ryngr rso, L bobtuldh I A'lik aklm tgir
ep€r38|n hardodklert rophoi vo il€tken d'grl'-'
harmodkl€.|!opl@ tra!ryla sl te&ilde oh.altr,

no> l> x,(vtz", )ry'"14e - B,\
r, <a> |f N "'n " ", Y *b@ - p,)l

Bir 6za ilitkh Ullnlr bobinlah v€rleri toplam balift
grdrilrbilr.

--^ 2€9.. fsitrna, )sidaaF(g'r= = > .> .N,l ------! l-coslr(9 - 4 )l' '  , . f r? i - \  n  )  6

na> |fi x, "", a " ff sal"(e - P,)l

f(e) deou€dlt idaodue(itr 6Bg6ri[B*i ve
fiell'lrd lt! uygutrdr$.

Alo bil€9€ol6irtd bb ez srrgsqda qd[tledigi
eol'da hoseh yoluyla harnodklaln $rgr 6la8rl6i
olde €dle.btlh. H€r ah b8irnod bilqminin,
dlreceiyle teds otdh bir seoloon hza sahip oldnlu
g6z&jloa enffidrdr. [E h6Eooik igln t€mcl
btl€$€oin (l/B)'ll

V-k€ti dcg€r ve r! hdro@ik ld! bir ifiegal rabili
olfilk [zer€ rF&,tffin dhtrm o. herdoiiB basitpe

$ tekild€dir.

B, = B-qe(mo +ot +v.)

Ah kesino kurah lle ve lla&€di bifn naldugu
de0d€r€k, tld$d drblrE m r6k tlr keslnirde
(60), t{o).ml deo oz€lrnda E btrmonik
t rafndm fddllkl€oen tophra eal'ni! d d€g€ri
ifag,l'Li tdulledlr.

4=a,9r1@)a(e)

(dln) bu bilege"iu 'g$al hz. t €ddfi/t yentaprdf.
ger &zda fle&aolerh btozef, a p€fl161 kol saylglda
s€ri-pdrlel b€8L oldlkkr di$s0l6elq B. ve {0)
yqfne konl lt4p o'ta b"$ idegral ahFsa eodilKaeu
gerilira d€Ecledne uts$lE

v^=- lAv_d0aa

Fald bu tteg8l leqidnde n derccsdro iletketr
da$ltrru tlr!!@iurri YE E dd€c€dlo de
hainolikled vddr. Fa*lt A€ksrsaki fti Bidfs
erlkdyollr@a gaplrnt id€gra! sft ol'dlgu tdn
djeoileb h kl, sadece n ile r omerik olslat eS it€o
foegal 8odr9 v€receldr. Btr sayde, en g€dBl
ollmda, ils&€o dsgllodm tL bFnodgbde
eodil&leolo €dk'litr sadece alan1n !. bsrEodigi
ta$nndsa €ddikftne$tldlgi orta)Na gllE Bu bdnmik
qs8dsld tekild€dh.

, = -"o"'  i  n. 
"n1,no' l" i^ho. 

+at +r' f f in6'  an ' 5  '  
" f ;

Bu iftd6 agk hatde yrahp tlpe dsge.i (VJ
h8aplanabilir.

f t .
r- =-'"-"lli x, *(n a. )qrgsh(,r, ) | .- ar l\: i  " ")

I t/vr sh('a' ):::aoos('4 ) | |\ t i  
-  -  ' 6  ) )

Btr ftz sdg!|nm n hanodt itio sd8l fakm (kJ,
g€fllDh gedFk deg€tffi t€aplsDd dcg€cine
oranlmq€yla bclhledfblir.
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Bh bobindeld toplsm saflD ssy:3l Zlvr , topl@
a-l

llf*eo savrs2l&, paalel kol sa'||E diklde

alrndrh zrln 3f iV, 616aelo.. fu arrrmaa v-
u t-l

g! gekilde yaaln

r^= B^('), Zi.n,=zB-ar fN,-  - \ n )  q A  -  
o n  - . - l

Eo s@ oLelk, elde €dikol€r yerine ksnulE ve ilglii
kEodEia s6gr 6fd6a0 b€4lenabilit

Yu&liddt i&del€nl6 g6dkd (rin Dtlns) dloi,
kol,cytkb dl'grl'eF gibi, oh& mktdritoe Lrrgr
dll9*et retlt Oluk fikt6lild0d tt1!9l edileblle.egl
dnnskrda bu trrln ttte Elt slltalifir.

. 3JUATII\B DE.STEKII ANAIIZ
Yaprld F!{ma Matlab FoSrEor altndr igleyea bn
'aahndn Daha 6ac6 de bsb€dildig glbl ptogtem
galqlikro isEdtEt gn4 bilgilal incsl€o€B sdglsm
ssrgl g€dtssde Lol6ytk& eld. edilebili!. Bu gir4
bilgrleri ,"alo tsa6nde srsyfa sotoltrak
i*nito&edh. Bunda dllld ed rrEsi gerd.eo b!ss,
verileds t I geklindeH pdrodez igind€ bff t'iri atalr!,
bogbe eolllsok gfilnrddL.

K@rulsa progr@ro el(.@da $raSryla gu sorula
sedlr:

-Blt htup altnlalt olaLsqysat gffi

-He$q yqda.oL en bntaL haatot8 gbne

-Bobblerfu s@rm sal','nt sahr nddt olaroL gffiik

-Botthlefu a$al gaSluobn derece ol@at dlrE
$a egffi

-Bobhlafut ebed6rfur, a$lqrrtn derece obrat atnt
so.a e tdtdt

4lu&fabarn n nol edilsb, ni? (evet-|. halt -0)

.oht gettltifu darece otaatgw

Soa sonr olrt fikrorildlo ibmrl edildesi &lttmuds
sedmsz Bldh tlr sotoltrB csr/sp ale laalrE bessp
i$emlerl trithce dura.slcri. ItuEttr ek@llda
vtrllece& eo son bilgl ilgilt hdlntd$n d€r€cEsi vo bu
t rmodge ililLin ssrgr &ttdtidlb. SoD! eitdl
plog.al', I A i@ hardodfnsin kmuea bagh
gEfifkritri dr glzere& kullaouya 96ddf, g&sel
olflEk da sEddildn KoE tt dcaondd l$@[eo
hnlrooil, isdl€o komn Esl.rFda Cidhltqek
froLinm beli'll bSlgoled & incelea* n

4. ANAr,lZ SONUqLARI
ttazrlr',n yaal0rn p€rfornftfi bEiada
g$€e(rebla€k tdtr bdit bfo rargl ele 'l'*,! ve hr
sdg tgln sost4la eldo edifoi$n ($ddl3)

o  z  v  x  s /Y

$ekil 3 6ro*. sargr poas

S€msdd da gdrdld[g! trzde, bb bmry abn& 6 oluk
M@ddadr. I{esap yaptalat ed b@k h@@ik
l.mm6 keyfi ollllk 30 olsrak gdld$ir. Kulbdle
sdgl t€E snda oluklrin dl4lto digrlmlr oldugu ve
bir olu$Eda 20 rad Fde$hildg dn@!'l!$lh.
Bu durunda gidlecsk sairm s6ye Edtui fro 20 201
seLftldedi. lk frd ilk bobh yanmt &rt'fi e}3€o
olet setssel, olttkk eg08 &gllnl oldlgltdtn
(hs obk aras 2f), vq' d€si g€ieke! bobh gpdtUgi
mdisi [22] 1&) f,Ol, bobin etrsenleri oatisi
lfm 110 !101 olar€knr. Brrads olr& 6km h*aba
tratldrt ve eo 6on F"nlffi btryi&lilk 2o'lik olul
s@ldlgdi'.

Seldl 4 ln eldm !E!gl!r[ blr ftz srrgl&nla 1 A l9j!
alm h8doDikl€ti



gd! .dL!r bdEodk 3pdco@ fcldl 4'6
gdEr.flE@. Bq sary ld! hEdik ssrgl Clr&ted
& "r,gd"r.t gft'ttft.
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Tallo I hcelaeorrgmmbdndk88rgl hbek t

s.sONUg
B! f€lr@da, almdf a&'d E ldlrlEtnrn tdlra
grstrF ool'dr@ elo oderldt$l ,tdedler
bdbdhrrt hcaL@ldnh rEl! vs dhan
olEal6rlde dobyt tlrdh €dln€dltlert
vor8clrmr$. Bdli$fttrd!' Glid $oo hld y!f0
&h ol4 tlhtu t r fttot rfLtrffii$ti, Bu altoda

. lbn trt tatdt osll hdlart tC! lrdlab ,fitrda
F r{d bh yaa!@ gsgekledtn Bu sstrdo,
yldei! tlf E kadsr dlrd€rrnr gdrs tad d! ob4
hs8a eld!r{, lttr:E ylkl E te d8ld ctadm
k ldntlsr$. Agt blra slgprtda lle v€dleo
odfsdt lgler 6orL fnr loAl tC! godhlcd,''l{
r! lgll hqddkhr 116 hlrddk 88n81 6ldt'de6t
ffirfir'ilr. Bu stEds, h s8rSrrm llk baloga
t ltt!tr qaF LoFa srr8l ehldl Fk kol6y vs hIzt
bfo FUlL olls smn'hdr. F@ Bsrgrq l9ildo 8a!d
sst rrEm cS vs oluk kodmlar@ dnToa d'glnll
olpft$ dulohida & FltFslt ,,@lE'!
bl4rtlbb std.irFddb.
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