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[MsB | dzdgtsfyls ! BON d dzrzB® € e M B j Kzbfw § 515 s 6,

dzds f Htezeddd dj ~OdzdL Jtetse Odzdz” d3d Isj n dats dzt
yqdotslsdeseo sHMise j, d MY tstzeztf  glzezdztz? 2 MHE Oded L
dZJIItSfr]tGJHfr]ISSJdZdZtSJ otsLHj2Msad] dzO tstcc O dac
thbamwcmmf lHtd® ©OL O o Hjdz , M -7H dBfflsEzds .
{ HAZ2OC 1Ists dzj ftocsHBsdzy dIsj dzt detsj] oftsLHj2MIse
atslsdz,lsc:ts SCOL" 90l odzdvwdzedy dO IsOSdJ WOEC
fesHsd dlsj &2 dsils! E&OSClkOydEs ;308 sG] dst

l sistsiiz Hisddz dets] tsBBtZHBSO Odedj Wodzwjis
Yy mMes2 mMdmlsj dzdj dBOM.d daddsie sC @iGs j jdaAg[ty 1§ jsde'tste W
fsdzdetsy drLodzj yjdedjy dBsdzsCO dL or dzdjdzd M do
Hdzw MisddBzdzy ydd twjWdz MO BsdsS stslsHOyd o
otcj 3w HtSjdzdWw d o© GCtsdgj ydesds mMyjlsjy ftser hj
[1].

]l si sz tcOLtOBBISCO d MtsL HOdAz] | Hid dz' «
f sdzdzets lso | Y@diaf yRswe®tz! dzr d3 Mo s2Mlso Odz o
Odz? d&z0 d ItejBlZzjls Motsjets twOLjMjdedW. v O¢
sow ) Isted Y dJdzd Ud 5" te3dd3V {YHsts dsdr'l dgf Cdsdd o @A e
sdodsr d3 fted yddzOdz dzgj oMmMjcHO dsyjls Mot o te
BOh ddzdetse s HBsj dedw o' ff sdzdaw Is! COC {HtojHOD Ok
or dgj dzgd ¢ Htsj dzd ¥ , sO¢ d LOCdz® ydilsj dz' dzgr j ¢t

RMMdz) Hise Odztb® dgg dztz nls Qilets o Hisd dz/ dz" n of f

fteddzydf © Hj2Mlse W COSC dcH,] dBsyds §t
Mlse j dzdes iz d L o dzj y g d.z,q’B BszsC O dL or d3j dzd
Hisddzt dz' 3 Of f OOl ORI ©lsMOMs OOE B GZ3&fsls Y
HOodzjdedj bk -BA RSN ] UB® Mdedy Ojls tdMmMS ot
LT, sOS i ddxi d bfmddd] HPRBSEtEOLStEss
ltGjHEZOGCO] B 2 Hidd d' 2 OffOttdOls fsHj Y
Cobsigsi jteydls Stz yddddh @y Hy A tstiets tezw jo
2 MtsjHddzj &z s Motsdd sz tsd Yytsdz, S tsls
Bts2 d, oLOddBsHj2Mseakshdj M MMStset?2 to
Mssttsdy tfdeOjlmvy dO ofMiksOeClk. sttefkzi
Hity dls Mslg e Y dej dgfieh @dedpt i3s3 ¢ jted d&3j M jdedw, o
Hokzrn ktsftgj &3 f sHMSMESo OV ( d34>|fr]ls;dzdzOW C(
h j dar BiyHE MtB?2 § Olets asWasizfg,dztsO € © dzq 15 6 1S 0lz6
misdJ . sSstsdzdz] S Isste Hsddz! dezsets Of f Ot OISOz o { 1
2 30, fJto] &3 dzdzsets 9 OCEZERBRO d wWOmMiftej HJ dzd Is
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' Jyudoe Os hizs ff tsfRsbiz f W) @2
sMCtsor j CO&jte’ HEJd d
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f
J

7} (O Rt N

Ojls oeatsLHEZR d BHdse 6]
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§ sich i dz fsH HJ2Mlse dj d3 ttdidsLddzts f
o 52 jdgjJLAgljdrr O j Isqw o CtcO2dzjj HtOQoatsy
dquttsmMosBtsYHOjIs MM bk thdeso Odad v . 1 tc
j 2 Mmw 9 jton dzj 2 CsWtcr fjtojd&3j h Of Isfmw )
dzjorj COditer M obLfkEdyd d {5 dzmnoOEsy
L4I5fr]W o CtO2dedj HtOor | { sdasye)isdigy, H Of
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tcr 90jIs Ctsdzr yjoke hjdzz. J1OCEEDAG § Ml
fsdzdzj dedetsj] © f jtojcetstetsHSC ] d3j d3B tc Odz'
L O Mmyddsts fHsHANG M) tegzis | C Bz g el @dgz o
odzdeo Ojlsmw EZHjtey doOshd2 o0CEIEd3, ¢
jdedzr = COd3j cOR . sO0Cddz tsBtOL sd3 Mz
ffOLOlssdd 9" dd3Os " jets fteddydfO HJ2M

RMY sdz' L 59 Odzdz" § dMmistsyded ¢ d
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lrterovyed ffzrfewuvr #ly RIfJOU[?284¢ 1 [ RGJ [§

g. 1. 1 jdzHddz
A1 Juv 1 1jijdesesHmMEd?2 L ov, . [O02MEd?2

CUWjCldodatsfls!: ftodd3j dzj dedw 1 dzjtecdd <+ dzj

mMsCdr (Jly) d Mo jterner MsCdlssthbd vy 3Ol eds
LW2Mmlsej fBHIse jtex HOJIsMw ddetse syd mdzj dzdz’ dzd
sOR4] 1 OS¢ d o BBdzj | §SSLddagB. ]d.lMriaj &1 jsfglOa
HdzW ftosedesL qetso OdzdW tjL zdz! IsOISO wly tsB 6
st tWQffjtagd v dzOf tow y j dedesmisd + dzj Clsted yj M s
JSIsy [4, 9 d Hte.]. RMMdzjHBSOOdzedw JCOLT
s dyj MS 2 Mtejhnr d&f zd Mdr & d fls sy dzed S
COS o daiflzd j &Sy dts Msdgeflsi'slsduftse ™ fdsle
Isd o desfmils! tBiOBBISS .

l tjLikd IsOj Ijttejlsdyd MS¢das dMmMmdzj Hise C

Slsdztsh jdzgdWw HozW OdzOdzdL © twOMf tetsMisteOdzj dzd v
dsets wly dddfkzdz MO o HtodzkzftesotsuHwh j2 Mmto]
dzj &' OB [9].

] tBh jd&g MzzyOj dOftewyj dzdetsils! + dzj Slsted
f dzsmMCts?2 1 dzj ClstesdBOGdzdIsdets? otsdzde Cf 1 o
ds?2 CtooeBiffdaPis] dzv jlsmMw o' Oy jdzadj &3 9 dH O:

1 1
Eyo = Eoexp(k g2) - (1)

G Hi-C 15 BY AT ¥ j dedzsisd 4 dzj Clstedyj MS et
dzd Isdzts?2 o tsdzdzr dzO ftso jtorndesflsd tsBi j Cl50.

I 1kt Mzzyo] ftod dstdEOd dsd § OHJ dd
GO tow y | dedzsfls: & dzj Slsted Uj MC 56 o-dff " dz®1s dpG!
swyBlHjls tSftcjHjdvIs: MW or Oy jdedj 3 adHO:

1 171
Ey(d,w) =EoG(d,w). (3)

GH%(d,w)-Qtsdyjdz;er]dzOW fjtod HOSBYydzOW WPy y dz-
dzs s+ 1 dzj Slstedyj MSEtsets ftsazy. dzO ftotsdL o tsdz!
{ Mdzd dz20 ctwOddylkz t©WOLHjdEZO MtejH JOHO I
Mo dzws h 2 M2 O0Otedsded yj MSkzy WEdeC yds
ydd 2 o tyndsd dzq
ey(0,t) = Uy (t)sinwt , (5)
sts 6 OCyd® Micj-aBsyaBs cEzzpdpdds! M EZyjltsd
l 1tz Mdzzyoj , dZzOf oW 3 j dedzts i ls ¢ 1 dzj CIsted
Bddzgdtsfftej Hj dzW e Isfpw orf 6Oy § dad W d3q :
ey(d,t) = Uy(d,t,w) sinwt . (6)
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t .
Uy (d,t,w) = h(@Uy (1) + fit)e™ Uy (t - tit , (7)
0
GHYt ftesdL o wH tADHS yd d, dmMfsdz Lkzj &2 9o Is]
L tcOo dzj dzd v .
1 st sz fted wly BBKOBBISS] oW diiskze sdz
fdzj H sSoChpmfjvn dzv W wl Yy dsh dztsfis z=d BOZ Hf jjld46 dtdsPio it

U
Y
Py {8)) = in oetgd f{UF(d twdt, (8)
u 0

GHe-H L dzj Clsted U MS Qv Is @ ) s el dztiz® te(af | dig IS jlstde d; u

Me Ow f totsdzd Yy O jedRECHPISOH Widds] HABBSH 2 dzv dzOf oW 3 j dzdz
Ets f sdzw .
1 dIsMmicj Hiflse j dedzs d &3 2z dz' fdzOW HJY Bsh dzts

Fy(d) = Ay @) .(9)
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1. JjdHdd . 1. wly HiLddh Sydwy MmjBYd BtsBBO
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LW2flse jdzdese s ftesdLotsHMisa O dd3jded 1.1 . | tstew yl d d

2. ljdHdd . 1. JrmsCsyoOmssisdzs 2 dzOGtGJa o Is
bjrndzdC O o9 Mjdz MEtSAZ "rtsLw2fmlseaj. 1994 3. a. 1

3. 1 jdzHddz u.JtsLH;kiglqdij).lst31]’4teOlsIztGdzf: WOoCls
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s{fe, [If cuto &pBi1fHy, 2016.
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[ BdescteOWdwY [/ w. 1l jdzdemguz [BMCed®j dstcOdz! dz" 2 ¢
cirRIsffe, [{] cuvtodoruff1e, 2017. 116 Mm.

9. JljdgHddz . 1. uvjistedw d @Ol daz®lsdsts Hf Uap i3 &4 Is
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ALITJuv 1] 1 jdesesHmMEd2 L1 ov, . [ O02MCd?2

CWWjSIkdodesfmis! dLcetslstsoadzj dzgdv d WEkdze€ ydt
dzj B3O dzts?2 Misj f j dzad uf Geasdign d lsizj tzbizts Az tc s Hz) to dzd L
ftcjHMIsOoadzv jIs MtsBts?2 Sl dzj CMdetsj ( dzOY ted 3,
Mlsduydetsy (LOB] d2O Mj Slsstc®) ddzd 4 f sdzdetsyg
fwejnftedwisdd [1, 2]. | Odde" 2 (esyjmm o dzj
Ctslstster 7 Btsdz hzs yOMmls! L OdddBOjIs Ish Olsj dz' «
(ks SOMOjlMw COC Memsswddy MOKRSEs fttsd
Mt Mttesdy toMlsOoh ditse BBizHS Odedw d |
B etso fojHftedwYIsdd , o t§idsts yidasdpdsdEiPts od  ff dzO dzt
odej Hicjdzagdj HOdzdzr = Bjtetsftedwisd? hBsyjls L Odz
Zzlststc® dzjls [ 5, 6]. s0O¢ d drets?2 fHfttsyyj M
LIsOfr. 1jtwoer j Isted {1 1O O dzOftew gz figew L O
BOYydd d MmMlsOlsdmisdyj MSdr HOdzdz = . l " Bfstc t
stejBlZjls dLEyjddw. Clt MewL Odzgs M Isj d3, Yyl
9 OdzdwY LOoadMmdls HOdz dzgj 2h Ow 1+ WW jCIsdo detsfls!
dzsfils! MmMisOCeah dCse wEHA) g0 daBts HS tisdedsLin@Gy d df
BsMmils! . 1 Oydes LOBjIsdls!, ybts 1s0f ftsdmeoO
ZOyd dzOls+ mMw BHhdsSotej d3j dedets ) tOMMdBIS ISt dzd J «
L Oydd. Clts ftsLotdzdls MtcOso dzd Is sjSkhjj
HOMIs Otlets Of f Ot Olsztc ©. Atfcde@iE® stp ©OdiAe % j I8 d [ thiAs th)
ftesyjmim d wOMmMydlsOls! w©WOMRBHT d otj ddv ¢

lteddgwiIsdj tjhjdedw 8 BsHjtddL Oydd ftesd
s fkh jfMlsoksls ofmj dzjtsentHddizjh &2te it tsiy]
EMisOtcj oh jets dqdzd OoOted2dzsets d dzgj §tSHHOS®
Yd daj HsMisOlstsydzOw 1+ WW jCIlsdoe detsfls! dhf sdz' L

Hdzd Is ] dz/ dd"{2Is 8 IsfOfis Qo C O tBBiczZHB OdedWw . [ dz
dzd MW yJ o . SOCOd Ol dzisls HOME -~ HfwsdLosH(
ZOr BHdIs! MW 9 H Odz)1CQE GeLlsy dfSeQ ,H faefdaztdsls['wY H S H e
Ctsdzls d dzj dzls ©.

[ sdzels Oy ftesdMmatsHdls BTN Mistets T @ 620 k3§ G ) &) -
COC ¢t otejBBided ftedB' IsdwVv =B &gz Wiz alzg dgPvy Isq
Odzdmissea, ddzd ftsorhOjls CoOzdWdqEOyde Mmoo ts,
ftosdLotHMIse j dadzlzs BtsH jtodzdL Oyde tsB'" ydets ¢ |
OsOoydd, SCtlststcOw dzzy dzO Hdzv or wWodzj dedWw dzj
dsets BsdzelsOy O [ 10, 11].

vOCdd3 sBtOLBR, o COyimksej Eklsj2 ftsor
mMdmisyg &g By ds 6] Cs5d3] dzH 59 Ols ! ftiesdL oBHMIS
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Il Mt Ow q’dztsﬁ]@tstfslsts]lﬁ[;sdz fifls: Cttsdzdtse ¢t
GtSH s tSHdts?2 Cttsdzr ydgnd mgq‘ B j ( § to B dzt
J)130h25ztetsC, O s Cttsdzr ydr izt tsaftss 1 Hstcls
] . lted ~RBtetshts dzOdedezdzf: z fig dztsmotsdLwwia? frdlsts
t ftodtesMisO L Ols B@RLdeo CLjusdsO o[fflj]c. 5 [3W fidts
Isfw dMm&d® ydlsj dz dets o' MsC d i3z SEEGls § dyt
odzwe hdj LdzOydlsj dz' dzgz® HBdzt BB rtsoBEB
dzj dzd W tcOL dzd nHz] BEJAR] ~fic o z@Is Atc O dz! dzts?2 €
s uq" fsH ClsdC O, BBBWKO, CEZddykz, M
a wilmw o MsCtsC OyjMmise jdader d3 Mr ! j o
d SMmMisddz dgr = dLujdzd?2 [1].
i to d3r h dzj dedzts d3 M Jd3y dn@azdly o tdassod@{deds®ds H M |
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