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9€$ i nodiiasyoD Edodtrry h€€dba rdhl4l
reldrizB hidEset ildifid sirneoleriuin hit bd
otasrtg r€ Aeldnrm vtdilnlilig cilsindq bssand
h€srFlddr SaFaI hnde6el Eezgfu ildilin
sidloleiioin @, i*mrn !e gti$fl sirryallrrhi4
Canss g&drftb, RtdsdRayleigb sotdtdleoell te
ilifiili golgelen€li oltugu ottaoldd& Cin .gtnll yol
laqh E dilf koll@lrrlk hceleodi. AFoo, |e 

'0i

koaalrsr ltin dnenid bn td o@l (BER)
kgla$t'ttr K!ll@rd! elfo tiFitriD, seldor aq|snrq
ftel@s telsal@a Erlggnr, dafzlla aasdali
ilid kdlay|.g.tnD, Rics eldlliriia bif eosjidgintlls
yotu ugo qrDrnm (q/Not t?fk ytldhh
dieidd'el tu @nnral en'ttq'iolh E dilllro lr
(DPSK) 6alisal hlg€sel iletifin ri<tml6;ntn
l"4arfl ve dst.fir faFqrilesi ltzerhdr&l etlderi
iloel€di
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Sek6dza:ry@, lorls sfktifld€.3€ld6 agts, 6elidr 8i$€st

r. ciRi$

Klrlladar sstrd arthkt4 gisgn perforEa'l3lDr
bo@add dah ezh 6alrda a!@tye tewis tlrGk
icitr htcr€sel sisicmiD lqFnEsidin gldi9lsulDed
gere,tii Etr 'stgltr ddlta Sptdtldne tdlllfKleii ted
ftual etlemrsi nFl@ odltrc sllmasl ldbtesel
]Ar!r! degi!firiln6i fricr€ bdlil@rsi sabn \€
ditrrdk ldrl tshsi6 algqiEalsfl ve Eeltorizarlon
ol4ak sfiflrlld1nlabilh

Seldfhtzslyotr )ffientod, bEi bdlre f20', 60" gibi
6sldthlerc b6ltffi. H6 6c!1eo syn blt y6oli
(dl,cdjo'at, a6etr \ek,'r91srulu rabsi edil€te& traft
r."thn..t arlturlll. Irer sd(r lroi t'ir hlhe gibi
digdd nx. Baz idatyorlar ht( hlrfiah e€dszirc
vst! kisgsisc ter&gn ir. Btd!.t dll@daki hti('eler
rrerlp-rt|fuh (ceder-€xcitddi hn rcler, ikilii
dEu4dati h&el€r kose-ts@lr GortrEr.€xcited)
&llqels cl@k t'nfrldr. .sdltnd,'sJon yAd@itde
yddn dederio Lntl'|lln bit h3la olaqlrEpr
aaltaral 6ynr tellms Lrrlt'n'r htrdeferh data ya!d!
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FdeSddilrtreletine' doltyts/a aqtrh.ii. a1r$tt
olsl€k eEbr.

Aralog scld&lz6 ild$o si6teEleddin taidlm ]ts
6peldumllriEllgbhhcsl€f,nrsi gdtliyayddda
snuld![l-3l. Ssyrsd Ietistu ddeod(rfrh ba{ar@
ve spektlm lednXlgi ttsE tude seldfii1rsyonlrd
dliti, hsdte ladar $nriL Call@8lll d'tnd'
,?yrlrmadrp-81. Br Udnide, !€iitli Bodiilasystr
ns{o,rlqq ilin belir[ ddem @riroled ggd!0D3
at@\ 6aj'tsal h.(€sel d4nn sid€Eleritrio hem
baE@|ff, h€G rl0 sistem lalaBtred btnde
selddzsyosut dkil€d itrcelemigh.
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I{er in('@i!, ygd0 dtdl€tis ldllrnldrg radtd
6.ldirlexe b6llodilgtr h0ne 6efc0rl€m! eetrotu,
ortrlk8 t €idgnnioe kdg !.rtuE@ sadllit.ee.k
i@ hlr€scl Bide@l€qrle h[@l!tr 9* ]E]8tn bh
Eg!&a, Her hldsya talsi! edil@ rssyrctta ldrt€
dccd€dtne ah alt gntrd@ bdlldhler. I{llctE
seldfiletre pl@, N.t F,ltk ba$m boz id6Fn
6sylde r€ S;baz idrsyon baflla 6ektff rEylsfil
Itsr€re€& lkre {N. r S) fatrd}li}oe try8dr olsrrl
)@ltr.

120" 1€ 600 tnse s.ldade@e Bidetlfedlrb ghi&n
yap@ hldrolatr S€&if I'de gff @ldldn Ytdii
ffildil tnldtllDdn dobty! 120" t{l!i€
s6li6rle|ne dlci{ilde gftitim yapaq hdldtcilatn
sayrr alnde ftiye , 60' dqcndd bire ditser.
H€ryddtr (omidiJe.d@sD €den sideminde gr ldfil
drmlo ilitr l!$Fd-gitifiD (trsf, atagdlki fordl€
r$ilirul:
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Heryod0 adro sidcdled idn Ricld/Xaylsigh
s6!0n)lcde[ rs golgdeeelt otlallds &d(aas y€nidetl
h dru aElrOrm(RJ, Ri€€ e!d6fi!ild(K), lirai
tmayuon<pt sinlztelttlii odmDqE/}'fd tit Ma
olant nzrildrkr dkiled s€til 2'& gdr0iaclftdir
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Ital€ldli illd$o .trtnl6{"d" tdt hsb ohsltlr P.
rf.B,lrLl dlotkdlr r€rilid4l:

a =i[)".t"r"1""0--f'

Br@da 4e&io dtak knal gid$id sirr"nlrfd
saylslnr, op:Ertsrg .i'<tr n l@el bsgtrd tastrd
Mg g(d€de*trdh. q tms a&df qOktaal giritio
sitrJiollitm rdr@a te Fjc. Etulon ql@lada
*r"l-*nt DFiK&ntK idtr Eart !d otasldr
P,(Ctr):

I
(& +0.7){ +&'

f20o yeln @r.d drGol€d &ia Xtide/Rsyldgh
drlrfl,nlefttr ve golFl€dell or@da Ad(d.r y€didao
lsnffi dngrffi(qJ, Rir6 idrr&o@K} ltd
f6gyr&4p), drral{lr{lt$ (fafln'!(Fa^lo) ttt[da
o@r tzerirdr&i €lbkd s.tdl 3'!e Eeilheld.dd-

Bh fdhnsti altr hB @e Uk y&lil adlo knflffiL
al[ are sddik€ bddifirL. Bu d!firlda hlr selde
ifi! 6a&ce bir giri8iB ]'rpm fsfl,@c! vudr. (7x6)
Eddtrr sid t{h 4yrr3-Air$rn orar!:

-=(&+0.r r .  (3)
6l
(4x6) selde siSetri i9h b$y.r-gil&is om;

+=(& +l)' (4)
€t

600 $Df0 dtu figr@tei ldq Rid@instdeb
ifuht@Ii vs golget€msli ortads Ad(aost ,rdiilr!
ktrllffi @!BrFd&), Rire hlrnfldn(Kl ilid
lffiayts@el sto al€i|Idto d@4E/Nd & be
or@ ltz rindeld eddfei F.ldl41e gGltjaeldedto

Seldl 2, 3 rt 4'b B&drtnfa gbi ft*af3 ld@rlana
Eal4rlda pdek botl&lf9ffi, Ri(6 &lddmrfl!,
drytl-Sfrdto ol,fim ro dryall€r arasrdaki ilidi
htsytll''m !dy0k ddrrl€rircgidihnqe bit he or@
,rEn h.,ltr. gekil 2,3 !r a LdSt {hrddlBlda
seldidLsst@s Brtdaayla bn bda ltrmm aatdrg
g&old8ldrdh. 

t

. r 3,.c)

LGt")=ffie\n)
BE!d4 Rt€ 6lddr Kd=Plr'"j w inE{aa dqEti!
y€rel dt8L@ giEr Pci=PreP"d'=PJ(l+&) dh. Pd
islorn dstrlh slr.lya di&ld dsg (ItS)
bilaieolff,todtr r.ptnffi !€ P"d', ,@ta'8k Seld
(dfm!e) hileoeli gMir.
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Notr&otsrd DPSK ifio; A-Ff, s.dblrCldl fSK
&itr; A-B=2 dir. (.'i.rsr BP{IK&SK l{4,

qQ 1 n) = ( t z\e4c(r, r" I A -p-.To + B N.l | 2
(6)

E!!rb EA.lrPoiT .Io'dr. r$ Gao$ laadriklt
e{ffa yotulogum ie Th tdl dlrEdd g0dcrn
frebla y€dtleo lollrfie €ta!F, R. = Dh re yol
k r1p egtirin dido Eoktasq G-e/r ollrak esq

Patp^= &"1(c+&)tc+tl rn (9)

ile vElild$ir. Ki{ ieb (O d€oHe'ri Rrylglgb
sidhln ve K-+ @ itb s@hdlz dut@8 d@,
lldo"ft 8iDrEli 8 sEb.!.li Los bl4s@ri 1l Rir6
.nnnnr0 oldlgund4 Fth bd ol8!g P.(€ln),

nvta=q+;d?F'4J#.-ld, oo)
Btlata fQ'-e.(nJyp.a' dir. Idloln y€ e&cfetrnB
si{}€lledDh tqffi linlin gBlgdettrett olsajt
dtrJ|r@da, aodl !r18 olrslrg Pi(€lO,

Yedi llflcaeli Sira{ede GnifiE YqEo Hilqcl€r
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* Uw 4@*PJM,
(ll)

B@& n, O dtotled lle t'frnltnrfr. R

tbrksrrerd E" /JVo = ({b€d I No>"* dh. R
ddtlcqrdr.rd P.dlF_ a$&'i'!.l Esldlig r,rnntffi
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€6E l6ior€ tdFld ffi !firta&dlhatr@
otd@a tNdtu Ro €o yslda qtrkt@al
hn.|Ekftin nP*l'lpd @dati D FrqtrrFm, t
btts J8r4€|[!a o@ ol@k r'nmi'rlm|tl. ob
*fi&n 6a@yt, E lr'qstihikotbmagfid, pa" i6o
tu ctltal is! ea ilidilt gfkd@dt cdtddddg
shral€rhhto tfr ffird'Lt flfudl#dylddr.

Altgturel ]€Fdab ldsEsel rsdyo .i<'ml-i isitr
4€li.unt'€ddtfg, 02) 0e rffilffiitfir.

B.=4- =1- Prn7uatrtof (r4)' wKs. &1(s"
BEtatb ac (edq) t@l h@ trt!trm tdtt
W(lrgzFXla hal Dryla bd SErEDti, S4@
hre 'lrnfr, KE&rn &.k bry hcce sayrro, rl
hnrdm ftiYtnlrgm rPldigtrn €dd! bd
Sedidtfi R5 de hffi g66&rii.

UayOtl "'ts" dlter8fed ifh Rifun6/d8b
6tu!file@rli ro golgal€meli qt@da Rioo
&kihtu{K) r,o 1@81 bo$'s ffi6h(et) 6!ddn@
ilriIlnig e*hd"t r dfllrt S.ld- 5'te
S8dDelcdir. tud4 tq|lffi bir h ttr@ra
d@ &e fu @d l9b Rico &lrodHD F trdt
lEf@dldiio dtEasyla i{,ddr!i! ttElEllig
stdaldadr.

R&i@rnaybigb.ri'yltnlftii w gdgeknali dtand4
RtlE fld&nddF) ve iltr leytst@{p) lDddE !
vlthliliSi ildh&ld d!fl€ri, trry0ob sd.d
d!f.@kri igin $GLif 6"tA f2{," y6dn s!r.o sili.okd
lS Seldf 7'ds g&i||ndn€dto S€Hf 6'ds, Rioo
&ld&86 rE sitrtal€i arasldaki ilid teyr@
€rers9g 4'elO?D v.dlB$lEffi d@ 6sbl tdr
&f- itrn bit td c@ azahdtlda &lsy$yla
dffi @arEr €rtuliadn Sddl 6 t! 7
tdgta$oldrgltrda s*l$*',rtdnn drrtrasryla bn bda
oEr,rirtn rddi,.
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rdr.4yronr(e), dqiul-SoiE a-""'"e/No) tft t@
@ad ilz€rinddd dldlsi
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s. soNuc
Fr€k@ r.r(Frm qdrgm, ldet t6ye&g@,
eiice ek&ih@ d,rjat4rAn orardfi vE sitrJsl€t
qa@drki iliDli talIaylsm 6@sryla t'il hsrs orel
'llE*tdn $Idiliatsr@ a@yls trit hdu o!@
a-lm'Llq ddsJasyla sineddo baafird rfurttrdri
Aynoa 6dd&naiyn@ lrtoa3ryla rpdfi@
vEdEmgi trtEal(ah. HiErssl dstdh tdJ'lnntnl
Ettn[dl i@ hhs al@ vg]ra pdek bq|0kllgffi
kn4iftn€k y€fte dar tihilt s.e hfed seqn€k dab
oygtrn gari'd€fcedto
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