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fn;dzcif;lscfadzisc{ts 9T Hjdzj dzgdWw 9 C da®}H s to lssjlds sl dal
sYyjdSd drn WeskbsWdLdujmSdms Met2flses. uvOS
LHBtese "' j o fObosasecdyjmMSdj kSOdd f§tod
ftesOdzOdzdL Jtetso Odz" B tc OL dz® fi) fip Gfbitsch ¢f o tEisendsdi 2
fzdyydd SCdzjlstsC. stdhMstezdteseo Odedj HtodL o
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l Mt jddd ftojHMisOadzj dz@ toj L zdzff isOlst
UjMSsets dhMmdajHtseo Oddw W% jClstse, B LMt
B&zsC OHrM, Cwlstster | dzOBdzt HOZEiMYg d § ol - RO bzts |
Bjteds 7 kedzjtsHd 7 MistekzCIskzts.

t OLdzdyde § Hteswodzj dzgdWw tsSH daetst dzj € Is tizls dzdzts G
desects HdMCtej sdesMmis! 86 L OtewHO, BT dzd -Af SH e
CGHtSO 9 so jtocHiSIsjdz' dgf = tsdzzff tetso sH dzd € ts¢
Bd ¢ o d3j lofEdphdscO® O, fMtsH jtoy O dr dAQdasfic OL d3j
BZOCts o9 BOCtesMEtsfdy mMSd Btsdz "dr tlakzj Clstet
desmwismw o9 0OCEERRd J { dzj Slstesdzdzr | MmMdMmilsj ogr
o' fsdzdzv s h ] Esd fodzjoscts | Bt !
HOdzj cts otcjdizjded IsOCdj +WWjClsr ftcOCIsdyy
dmisj &' m34$95du4m9ﬂ3ﬁ¢?mb§0$m Hdz- ) M
dzv jIs fMtBts2 dOdstOL i3j tedz’ 2 tsBJ jCIs ( dzOdz
ftesotsHWh jdg tsMmistedj d lsHj dzj dzdgrdd fryslis j digj
MCotL! Ctbtter 2 {djSlhtesdy ®Bsckls oD SH:
ltod SftejHjdjdd = kEfsedwrs o kOCH2 MmdMh
Csdse MEC 2 BdSCOH' , COC Moj KBOIdyitdysd ot
Gdlsdud MEs2 HJOeG tc®dzdge mdBQ Milsdzfedzj dzd o5 e Odzd
dL tfhmlstcdw dzO0 dzOdetst BB Islsjte  dzj te6 j d&zdFyJj ME «
ss?2 Mbtcj dzZ¢s2), BOEC C0O¢C ftedessHdls ¢ Mmd3j
I BdIslsj @ O o j dzduyddzz + dzj e dd L Otgwn S d
J?2 dO0 Mmn juBjj)dedifts Ssiddsdztsy J ded s EZtctsolsizy A te
todw.
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ltoddztsy jded] tOL desfmisd f slsj dzydOdzse d3j 3+
dMmisj &3y Md3j " OjIs §sdtsyjddj { dzj e jjlsdud M
Zzdtctso Odzgdw CObL [ 3 OfbMmyw j dz@adipy dOtftew y j dz
JIsmw 9o Wtedld] otdz SO jtoedzs?2 =~ OtOCIsj tod M
Odztsy jded ] ( Mkzddkz) MIlsOdzH Otclsdetsets wlalzv Oo
yqdodz deses tesMmlsO d fjtedsHdyd MSd dre d3j dav
tctso Odzdz' tEsdztsln) Ctsls dzOf1e)V2h 4 dedv (t d M.

LEOL Odgdz" § MsB § dzdzsMmisd, ~OwOCIsSjteds § H
tcjyddzy SCkdztsdzsomCts?2 B dzSC OH T BN dzd B dzaC
OQolssCOlssHiss dzO thdtsi8,4]d Otzdz@ry tztsR dzdzg ¢ Wzl gz
[5]. 1 5L dzd € di=ly jrdzdiim tsBQ dzdzts s j 2 tsB I wdrpdzy § Isfr
Wdeoydj?2 toojterndetsmisd OolstsC OlssH Bom- § totst
ksodwr o ftesyd mMMmi 1+ BdMMdd 1 dzj € Istelis dzts o .
BOL dets?2 dBJStetsd ¢ dz EMmls Odzets o dzj dzts, Ylsts dzO
Ot tzBEzp tctsH O, COdzydo O h d2AMmw Heslswy j
Mz e@destf ctso sz 82. v OCOW dzZOdetstf totso tsdzts €
SIsSH | dzj dzdztsets BIs Isj &z0O d¢ dz Is Iz dzdzj dz' dz" d3 |
ztslslsSCd, otLddCOsh jkz LO Muyjls tcQ@Lekzd ydss:
otsdzsCd d Mzsw O@SteW desets ke dzj esH Ws- t O~
sjtcO M OCt? dOdsftosottsdsits?2 fCO0LT 90y
LdzOyd dedw o3, §tsdzzyj dzde" d3d o tej L zdz! IsOIsy
dZO bttOHdydtsdzedz' = § SHRBSHORAME - sl Uiy Q ddssts o
so jtocHBSIsj dz' dg' » MlstezCIskzteOr dsH j dzd Istc OdzMmt
fp Oolstsi 3 MM tsdede” 5 d fliR}s Y deaffOEAlf L+ dz il i diz
fJteddid dzlsOdz! dgr = HOdzdzr = ) §tsdi3sh 1 8 Q-tcj H dzt
deso st ftedydde § sH@dzdd dedW W sEldase dzj 826 k& et
o BBMAZOMISd or MsC et dOJtewy jdzdw. I -Mistsise
dzdj Bi widgw jlsfqw tjLdMlsdodz d3 tcOL tsGtcj 9 s
FodJdzduyj ddd &3 ftesL tOydetsmisd Iskdzdzj dz' dets@ ts
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o0dzdw, oBLACOsN jets o tjLizdz sOIs jis-C 9 Odzl
L B lglsj &8 MY jtocdd3d delsOdzr dgr | dzOBdzt HJj dzdwW o°F
stcOdzf stcls©, o Cwslstster a +WW Sl ¢ Hektsdztso f
dzj zdtetso Odzgd W fteswWodzv 8 Isfqpw Mo d3j Misdets, Ylst
M dzOmMdd M ftoj Hdzsy j dadets? BsH j dz! & .

RfMMMdzj Htso Odzde” jHdas ! ZPE BEE dzdzgs] € OoHst5EC Ols k&
Mils 0o dzw Is ¢ fteOCIsdyj M&d2 ddzlsj tej . A tStc d3d
Bsdzr hdd3 COBSHESA 1 dzj Clstetsdzdz 2  Zytk- tsB dzC
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M j Ctcsds Odalia Ed et Clstotsdetseo s ftc Od dzj dzd &
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[MBts] &jMsts o Mot dgj ddzs?2 WL S j L O
otsL ded Cdetso jdzdw d 1 o tsofizf,y dfif dztsp gt fiplR ! és - whdsq o
sstets? BYfdOjlsmy d&O MlstckSlsktedzzey M J e Ote.
dzts fiyls dzj dzd dzj 2 des s , dzOdzd ydj d3j ¥ OL dz
By Istedd d JJ4 dgOtelkzh jdedw [ 1] . RLEYCddI Gt
sztetssBtcOL 59 Odzdj B3Ok ,  Po s CgMIY dL d g MS dn
czdzwydd weodzwjlsfmw SHdts?2 dL yYJ dzsteOdz dzgr =
BdsWdLdS d. JHddd dL o0 de" » Htoddzj teso
MstckzClsktctssBtcOL 5o Odzd™w o Stec OdzdL d3id -AdZtsy J [k
Yd MEdm MmMosaipldstogo o dsdso jIs dzO Ctetso sisj yd dzd
Misj dets$¢ G tetse j desmdz' = MsMezH O [ 2] .

[(BteOL o 0ddj ¢j dshsOldyj S ad ts s Ehdpss O
MEOHd2dz 2  BhdscsiOMh sOBdy 2 BdWdL dyj!l
Yyojil o MiBw Ho O L iBEgEeOyYdIly OtOdzsR)] dddAdsgz] lets U
BB dedztsy Lo jdzs, ISOCYJ dzOL' 90O dds4 fiye-J tolsT ¢
ydj2, Gkt Ods &O Mty dksd $OMSOB4 BJt
B di3d B j-&OABEtcORZd Mo jtols 9 Odedw . RMMdzj H IS
s Ok dzdzOR Odets o @,. ¢f o BWQdBEijtEigY o © d Hte. €
OL i3] dzdetse s G J d3sMisOL O B dZOH OJj Is dzj dzd dzj 2

d MHjtydls o MijBj dai MEBdz' ¢ 5 ARBSH 2 dz]
f seseso OV 0OCIsde Oydw, B mMiswdza-2 ¢ o
sfisd CtosotslstsC O, ftosMmistcOdzh®o j dzdats
Jqdzsotsets cjdzv [4]. [HAdOCtEZz-9 EMmc
CtosotslssC O  dzOL d3j dedetsj (@ Iststed yda
NdHSEBMIsd, d dzO0 f jLwwgjrdds fldEQdz o
'teaq’udwq’ﬂr])lsc;dﬁ)dyls;ffmk@tdzlsagc{ Ctotso s
fiydodzdL dqtetseo Odzdzr = W s3] dzdze"
J tUsotejyH]ddW QtGlSSJdZEﬂr}dZJSGIS
L ON d Is dz"fdip § d3 ) i) dizflzr Bts df) @ dsdztd yaf
Is € dzj 4 J dzOIsj dz! dz" &3 d disf Omdzr
d3|313dzc{W LOCEfsteC O Ctotso j datsh
d Httkzedy Ofmdz | H dzw ydLded MtsMmistpw ded W .
m<dy Utsddzudtﬂi'ﬁf]dzmmix%cidalzdzwudd dMmlsj d3" &
it OLtcOBBISSO dsorn diGjlssHise HJOcdsMIsdS d
90y dgj 2Nz L OHOYkE MmMtsotej d3j dadets?2 d3jdi-d yd da'
CdzOH dzs?2 L OHOYd dzj oL 3y dets B j L W§dgH O3y
BOded ¥ ff tdafteygiHifitsfo , Yeslsj COshda o ¢y do’ n
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By nOded Yd MCdd Ysyjmmr, cdHBHJRZOB]YJ M!
detcOsls o90Oydgz totsdzr d BCOL" 908 ls Mmikh j Mis:
sSBtcOL 8o Odzdw OcGt] cOIstses dL Cdzj ss® yguwtsoe d
f dzOL d3r Ctetso (.

]l dzOMmMlstswh jdg HBCdZOH] W Yy' 2H]jlk- 5 od
dzd?2 dz20 ddzedydoyder d HddOBRBdSEZ ItesddBydls
BZOMh sOB OR : sls dBsdz Sdzvtedzr =« HB HBOStesmS
f8COL Odets, yYlsts ¢ dH to tsimlstelzOmkE v j i€ t5]g) 5 Jds(Cdd  d
HJ dzv Is Ctsdzgj ydzr 2 tcOL 3 o Istetsd3B O, gsr-L " 9 O
odwvnr MOdsestlkz jet tttMisO [ 6] . dtsc dzOmd
LOodMmMddiisMmisd tsls tOL BB tcO® B EZOMIsd ffsso tcj y
MzHO, oL i3Ezgdgdzr Ho @ P3O tcsMisO Istctsd3B O ¢
tcOMMdzOIstcdo O Ismw  tWwH datser s MmMdMmlsj dzdz’ =
Cod3f * s Isjtocdes gz d3tsH j dzdtetso Odzd ¥ OcGtej e Oydd
Eyjlstsdd smtse j dzdesMisj2 dr HodyJdedw tse ff Slist
HJ 2 Mife RO C tc s d3tsifiay ff) tk f2O0dBf ¢ Oz € dzj Istsuysdets 2 Ol
By odedBOdedy kHjdzvjlsmW d3j~Odatsn ddgefyd m<
dzr a3 dL d3d dzj dedw ds © MmlstekzCIsktej BJ d2€ 59, Zz 4
G J BsMlsOL O, fsH HJi2Mlsedjd3 odzjhdzdm 3 m C
mMddz. [ 9, 10].

MOteOCIsj tedzts? tsMtse j dedetsiss ¢ dMmmdzi BEZJ d3F =
9 j daldis ] d3j dzdzOW tcOL des &3O Mh Is OB daetsdf i ‘di3d f jefizY dym
fesyd Mmse . [ Olj BOduj MEsy sfdnodri d
LO d Ibietsd3BBL O HBd) dzts ®r ozOIsh g @lss M tcdzd
hlsOB'tsls dzOdesd3j stetseo ( sHdesydz j dssdzj €z dz
MesmMzH O M IIstesdiB td3) . 1l sdzr "dj dzOHJ BHT 9
ot g dgdz" J Y BHABHT ¢ dwdetse s dizOMh Is OB -dzts A3z
dzd © sO¢ dJ-L§ @ f) s dfvdadglis@ly] CHzd dz0 d3d SO, Gde
HJ dzd , My lsOs hdj CodalsdqdzzOdz! dzf 2 f§ SHASH
Bdese W OL dz" J] dgsH j dzd MY dztsh des?2 Mmtcj HT . r d
sf dmMOdedw MdMmlsj 3" Cdzj ssydesets 6 j dizdsMlsOL O
9O hzs HddOBdSCE Y] 83 E OUamg S dj CoL Od d3
¥d OHGjLdtsdede | Mddzr . stetsdzy Istsets,fm- dzj 5B
hlsOB" dBsHjdkzdtelzj &3" = ftesyj mMmse d Eydlsr o cC
ftosyj MM dz2O0 efMmjr EkEtesodwr tecOdzd LjOydd
sOdzd L Oyl dstedzy Istsdz' S8 o MsC s tesdL-9 tsH IS
ydmdzj dzd2, O OCyj] OCCEZteOldatsets f SHR BH
o OdzdHOyYydd &0 efmjnm L OfOR [11].

Il ftojHmMisOo dzj dzdzts? tcOBtSIs] wWOMMBsHis] dz
desdyz B CtesmMsmizHj dls du Jf fipdisd & ¢ i3EFOJSEEEIOB 0 O «
o0dz osftotsf)  Istsds, COCtj oddwddj BSOL"T
Msstesde CtotsotslssS O dz20 HJ dzOd3d Slizts dte tsifiydstOds 1
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9" j B'dzs dLEkzyjdes odzdwdzdj Wstcds' d
j dz2C d MMz @NdEE QLiass , § toudsysi GdHtGISHo[dzOd3
Mstesdzr CtosoalstC O Bsekzls sftjHjdvYIs!

o sazdzgy wfftcj HJ dzj dzde” = [ itrE sz@das sig®O
Odzdzts?2 OolsQtecsay RBBa dipd diztbMisd slsy 6OL d3j
| dzdze® Mmilsj dz€j Ctetse j dzsmdese s MsmikzH O, o fsL
tesMlsO BJSCtosmMsmMzudmlssets IstetsdiB 5L O. v O¢,
stesd3B O ftosdmMrsHdl, JjMdzd HdEZddO kgos d3'

sdud MSEtsy LdOyjdedy, d, dOfteslsdw® diftstsd -
Btsd3, JMdzd Hdzd dzO IstceOQo d3¥ Btsdz! " j 1 js?2 G tec
Mets] dBsHjdJteso Odzedj Y OLOds, vyt §4tej
ftesdMaBBHdIS YJtedL Bl rnOdzdL &3 M HIEZBSEZL dzs9
dimimdzi Hse Odzed ] HJ BsdzMistcd oz zldzd 55 ff Gedadf &  I3t6
SBtcOL 5o OdzdwY o Ctose jdesmdzr » BISCsMsmMizu O
OB dz¢F HOJ i3 § teOL dzd ydw d3d >af dzH g fla©szd Q ded2ts ¢
FeCI3-d dzH Zydtetseo Odzdztsc s Istetsd3B O.

ddzj Hze h ddg { IsOfsd3 BN dzts dL zyj dzed JO- L OC ts
Mists?2 dz" " diddgaBr Ctotso stsBtcOn jdzdwWw dzOls4 tod d3y
YolksSd cdzOL O [ 7] 1 o r[dXCadisChligjdo tofigfls jdgles® - € tots €
esmMshizmgdls O sy MO &3 tcOdzdzed d3 H d @c dzs M ls
BdIdujmMéts?2 twjlsddesf Olsdd d weodzwe Isfpw 5fdzt
dmdzj f slst MtejHd §Oydjdastse M MO- Otcdz" &3 H

COljcettted 2. 1 d Mdsslstew  dz0 ftcOCIsdyj M ke o
or ydmdzdlsj dz' dgr = dsH jdzj 2, Ctsbtter j dEstsc dzd
Bsydlstseo, boydzdzt Bdtstcj sdzsddt sH dzgaCy-&E®H jj o (
sdodalzy ff dzOlsW stcdzz Hdzv Htoj HMC OL Olsj dz' dzs@ t
I §Oydj dzstse M MO-ROtedz" d@3 HdOB j Issd3 d dzd dz
ZzOMmlstswh jd3 dmMimdzd Hs9 Odzdd tWOMMABsIStejidz € O
MEdd 1W¥WJSlk ftod Istesjdpdt Sz ddajdbde di-teds edd .
Lo Odets CBdelsddzz Odz! detsy G dMOdedd MdMmisj d3
Yyofmlsdzr = ftesdqLoeotsHd n, CBlstster | Eydlsr 9 O I
stcsdzB sydlstso , OHGejLd d OctjceOydeeL,- O Is
3 dzdzts 2 G tsOG kz davoygddj. RSfedfjHHSEs 5y j dzts OdzO  to s
Coff dzj dedwvw CdzjIstsC Ctotsod, oCdzs yovw WsdzlsOC |

esydlsOdd d 1tdlstsydlsOdd (!ttdlstsidlsodd
B2 OCkdodtse Odadzy di3d s tc 3O 65 O i i BB , o gf ts ezl
Ctosod. o'k df etso j o) O @O Ml jsMmise dj
LSy jtod dsj dzls Ocdz! dz' oS toiOigedis Ldf © ndsVSi®-0 . J °
Ctdesdgj edzsmisd d HJBZOBISO WistdkRdtetsa @dedw

kdydes?2 c¢jsdBilsedd d fod ©OL dzd yde EZ-MS sto
Hy. vYdimdzj dedets] BsHj dzdtcseoa Odedj EZSCOLTM 90 s
fesflscOdimiso j dzedesdk wOMY tsfisteOdzj dzd dL -d o ts.
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BOdyuj Misets IiesddBO. [ tCOdz dzf 2 G BBOIsC |
BdeOfr] wog, BSGOIs" 7 1 tedltetsydls@®dkd, sy jnds
Msekzjls d OCIsdeOydd bttsdkdiBtsydlste, d Wt
tcjLizdz sOIk] o' MsCd?2 c¢j BOLSCtdls L Od3j H dzv
ftodmMklsMmMisedj {tedlstesydlstse o OdzjotedL d3j . |
MowL Odzdatsds fp Odzj g s BEHAD, WCOMYNcjj H § dzj dzd
MdMmMisyj &3y, O IOCY] d2O kM2 ydoeolkzr Wsttdlz Ik
l O)ydzgr &5 {1 IsOftsd3 OB SIST Br dzts L kzyjdedy ¢
Bzdzt sddzj tOR B dZC O W OWVWB)tc Of SWHs da j) 2digisds] dB jtad§
HddzOddyj MSdr Mddz o M HloHdCeplafdy CHddAs Cdg O Cotd
O wodzw jIsfpw citMmMtejHddStsdie BIYHEZJOHGE] L
sso d ftotcjyHJjdeder &3 ddzd o MY Odzj dedg' -d3 1 dat
LJtetso Oy € Mkl dzHsIsj dzd Odz' des gz € 5 dzdzO G | ©
WOCIstste | ddzdzj BteOlslzH ® adic§ Zdzdwddg 2 dzr & - i3z dz
hdr 30 1Pseolstews h dqofmw MmMEkei jHddy, COYH
CzsBkzdzw tcdzr » HGd3] dzse, Mtsj HJdzj dedzr nts-dzj 2
kZsedyi M Ow OCIsdo dztsfls VWF fftejH]dvjisf
BJj d&zC O, MmMuzodmiea v diij ¥ HEkz MmMilstclzC Iskzjcdzr d3d
cO d Bsdz] Cdzvtcdzr d&3d oL O EsH j 2 Mis otf-w d3d ¢
LiIssdsz Hdzv fsded B3OdedwY BdWdL dud ME e d3d n C
dzv ydd dzOyoOdz' dgr = {1 sOf s Cdzj ssydesects 6 j O3
dzj WsBHA] d3ts EZH j dzd Is! o ded d3Odzedj dL Ezyj dzed® Miste
ofmMjr kZttsodws d dBOMNIsOBOR. 1tedlsw@gdoOsh
Mseadw djYHE Hlsd3;dz,Od3q’ sBEkzMdzOo dzd & O Is d3j -
Il MmMddzz hmtse j ddetsisj 2 Mistetsj dzdfbs o d Is P dzelzdatiz P ¢
CdHttsH d dzOdBd yJ MS s BAWFRgH dndedzlf Og IsC tste also tcj d3.
dzd d Mmj dmMstc®, d OHGjLdtddtses MEzedilsteOlsC
tcj eOyds ftod fObsdzteduy MEd or MsCdrn MEBI
dzO fiy ¢ C s dzW 5 tc dJOdydfdrj WA dHAE O WitH@z dzd y d
| MSdre EMmMizceo d% d tcozd PR OAsE jctivd dzfg [z
n g Cs90dzj dzlsdz" = oL OddiisH j 2 Mise d?2
Il Issets B d&Z6 ©O. Y twsotsHddazdm: t©OMYJ s
-~ mMOfgE®OMIsg ffRokr dOBGttse 1§ OtcC
H dzw LpEsdezyy O h j2 YydHStsMIsd. dilstetsd dzd iy
d3ldeJIso[d34tGO sls otej 3 dzd, O IOCHJ] dsteOW d¢<
9 Odzgdzr = HtsdBjdetse ¢1 d tOMCterlsr °a HEFA] deso
L Zdz' s\dsftpdzj dzdzse s tOMyjIs© m + CMYf j g d3d dals ¢
LEzdz IsOIsT ftsCOLT" 908, yYlsts CtsdeW stedBOYd©w ¢
cOdzH O o JMlsjMmlse jdzder = EMzseadwas CtBo SISt
okl fodzddkjtcdsdklz Cdkzsltkz Mt MdzOB"™ &3 oL (
sts J Mis! fsylsd dHJj Odz! des?2 cOkmMMmtseafs2 yJjf
MieslstejIs: Mkh jmMlseaseaOah dj tOdzgj j f tHj-HMIsOs
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mMise dj , BBd - Odzed Y4 MS d r VWhHrests 2Cridspa@=nls tsdglg dz! 19 dita
mddz dz" § d3j ¥ HBd3] dzdz" SLOddZif’nSJHtel’ihtSdle“'XJOw
mih jMmlse j dzdets o dzdw e ls dzO CtdeV sted3Oyde (d

dzsC Odz! dz" § dL 3 dzgj dedv pH d dtsdzdetscty - fr]lsfr]ls(
Hy dedets?2 MlsjdeS d MsMizH O d&sekzls ddazdyddttse O
Bzdz! sddzj tO= V WF, o dzd W2t higGiL dyfp@ 1 ( WeliohjH StoldsH ex
MCd?2 woOHdkzMm) d Efttkzetsmis! 1?2 d&BOS ttsdisd

10 MmMdzjHEEN jd3 N OG] tjLizdz sOIsr disdzj € zdz
o 0dzr Hd&zvW BSHdWJSCOyYydd dBtHj dzd € dzj Hsydztse t
cJLdd btesddBtsydlstse ¢ Mhtse &Bzdz! sdd3j eseo W
o st Odzj dzdzr &3  dzgH BsIsj dzd jJ d3 TMis j dztx[S) CCtistway jsdzts
BOYdosdedzr = L B dzgj dzd?2 VWF d oL OddisH 2 Ms
fsLotdzddzts MV stz dzddi®®Is'Os BAz dz] j difus B fsdyts
dzlz ¥  d3tsH j dz Il Isses BJdzCO M Eyjltsda dj m Od
oL By desMisd HeclsjsdzdL O HEBEGwBs 2 BB IE
Cdzj ssydetsets d3EOMh IsOB O Bzdz Isd d3j o6 V W- ftc]
B tedets?2 Bsdz] Cdzr, Msmlstswh j2 L hQtedStso
Cke YydHSCEBMIs . rdzv 3y duStsmlsd 1SOCY §- f tod d3
dzz O dz' dzOw  BtsH j dz dzO i dets ol to Ody jddg sz @ @ jts'c
(Lattice Boltzmann, LB) . r 4 sOdzd d3tsH J dzc
Cdzj ssydesets BOMh IsOBO ftoj HMIsOo dzj dzr € -9 MisC
ststce® | ddzdzj BtcOdzH O, Htcoj HdzOL dzOyj dzdzOW H dzw
BOMh sOB O, HEUQRPUsOEBEJE j dz' dzisj] MtecdzOmd,j f
HOdzdzr d©3d C OS¢ Hd&zw L OCtej fdzj dedetsets, IFGEC d |
BJteO [13,16]. uvOCdd tsBWKOL 5d3, 56 tgjlz-B dzj dzo
Hy 20 kMY jh dets.

l tetso tsH d dzd M tcOMmyjlsr MCtstesmisdf Is © O jsdzd
mMizs JdR3BsBddzdL Jleso Odzdzse s d OHMtsteB Jqetse
s yj dzedw s skilslsO d 1 k0L j2dzv fted tOL dzd yd
dmlsj desydetsdz Mmdzsy Y dHSECtsMIs(d. [ sH j dz dzts
tej Y HJ dzdzOW Misj dzC O dgtsfiplizefi O9 ' fIskE i O dzdfizO d31
sC O CdzdzOc j d&20  MOAIsOBBd Mo w Lfj-9 Odzd v
jdedj MlsjdeSd MsmMkzHO BjL f(otcjxHj dedWw,
s9 Odz (LOCte] {f dzj dz LO tSHddz dqLB L Bdzyts
HO.

i Jtco tsidy N@AztejOf dzj dzdj W OCIstste©® | d dzdzj B t
Cd fiesdMatsHddzt fklsjdk jcets OkftsteB Y

Cdav Sted3OYd sdede” j  MWEBH dedf deds™y J @lindz' 19 o«
ydd ¢ CdzdzOg j dzlz. RL tjLizdz sWstse ¢t
rOdgdzr | B MisttsMmisd COyj ddw tHJdBsydse
 degsydzr = MHodetserna dOftwyjdd?2. j-1Itst
WOSCIsste® | Jdzdzj BtcOdzH O 9o CtesotslstsE o s

o
oz
dz
tc
dz
]
4 dz
er
tc B
dm
d
d
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CtcOdzzdz (Isj ' OpEOHIjOQ2, B jJAZVic j L ZdzsB O dzj 1§ 5 4 dgfs
BsHJdzd HEZYW dmMmdzj Hse OdzdW OHGJLJd OstctsdzB |
dzr o d&Oh j2 MmkoOls: §j [8]. I 12 t©OBtsls]
sz ctso WOSCIste® |1 dqdzjBtcOdzH O tcOL 8 ®OY(d o
®Bdud M&dn Mmddz, ko j dzdn@flelsas'e ppefydets oGXkdiddve dg'
HdzZw Istesd3dBtsydisse, ds d thsej ddsGHbd o4~
&ZO &Bj BBtOdZO- IstetsdzBtsydIlstso , 9 YoOmlpdetsmis d
Mits?2 OCIsdeoOydd bis@Bydlstses yjtejLO-L Istslis
stso C i3 ! stslsjj tolaftodsts Odgdw BT dzd dMMmdzPH tso Od
dzd ¢ d BVWEG®RIbY sH HJj2Mlsadjdd edHSH d dzOd3d .
o ftetsyjmmy GHjteodyudts?2 OHGjLdd Itesd3B Y
BdCtesmMsmMzutse . ¢ d2O0dzdL Mmd dzGPlefjtRdh IsdHzes jhLddrd
WOGddAas Wisdz | dzdzj BtcOdzH O, §tsL otsdzddz BjH j dzOIs
Yy Meéts2 0O0CIdoOydd btesdiBtsydilsse o Mmdzj HMiIso (
Htsd3j detso 1 Isdr Bjdz¢Bse ffted or MsCdnr dzOf tow
mMzcwrn CtsoBlstsCO. 1 Bdzzyj dzdz’ | tsjd3) H®Rdds Ols
Yy MGk COtlsddzz dzOyOdz' dzr = 1 IsOf s € dzj Istsn
Bsdzj Cdzw tedz" | ¢ B3N j dfetc jHed®'s datddite iR B &irda|d
ftol f OlcOIstse .

 Odz: dzj 2h dd3 h Oectsd3 tcOBBIST d&OH s Clstsd3
odzdw dzdw 1 tcdltesydlstsds sdz® sy g ts Bdf s & IO H tc j «
MMk ©WOL dzdydzstsets HJOMj IstcO® M ff srdzsh @8
Isjtodets?2 dBsHjdzd. 1 MicOoadzj dzgde M Htoj HMIs O
® HOdzdzts?2 t©OBBIs] BN d&ZO ftetsdL o j HJ dzd - dztsH d\
deso 52 MJlbd! edBleBrgOa@] | & Miss &BsH | dd .
(wormHlike chain WLC) Hd&zw B d2CO M jSlsted dzO- B " dzO
tcOMmisw )y d BOW dzj dzdimigly?ectsénsiblenkineprdtastic FENE),

Yybsts fsLreotsdzddts ftsor mMdls! yYdmdzj dzdzlz sO-E2 Mmls s
ftowyjddwvrs MHedcO  dkzyhj tfdmols: HJ WE
fted twWOMmMswyjdedd ¢ Otts?2 Mmddz. stesdzj Issgts,
tcOL cOBBISOdZO d fteddsd dagj d&zO B IssHJSCO § 4 t6]
stcj dzdw Hd&zvw Issets, Yl Eyfdg®tslz ¥ ¢ daf tcedglx
Cdzjs€d d Itsydzjj B dMOIs: dL d3j dzgj dedwv W stec
BdCtesmMsmMkzH O . ANBtodzzdzO Hd&vw f jto] B3O0MN IsOB
fsdzizyj dzO0 3 ssH B3, OdzO dfs'c B wdiazigf tHsej s teHfdf™
dzdw COf dzd MW J tod yJ MSdsH2S cifidstafdzr  toH dpOC s ©2 d
cOMMdzOIsted o OdzOM! dai COfdzw, O § dzsmC OW Gt
cOL dzd ydze" d3d St W Wdydd delsOdzd owL Ssfidsd. [t
odlsMmMsad] M GYfkBdzdSteo Odzdzr &3 o dzdlej-tcOIskzt
dz" d3d H Odzdz WOz EEZ Gd ctelzd f [ 17] . l oS0 j H
Eyomlse O ydqdzddzHted yd MStses RS tetsmtsmizn ©
Cslstster 2 MjStejlsdiesoOdz 90 fHftesMmMojls MsmMizH O
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6 OdzH O. RMdzj Hise Odg Mz yOd Ewed lsd &) ot
iz (o jrn dshsds? §dsksdshlsd fjSt]lds
COL &3j 6O ©B&OMIsd otff Odj dedesc s | dzH s j dzd ¥
HOo dzj dzgd™ 20 CtsdzyOn MisfkHO, kOCdgh- B KC
Medj shmoej ddashisd mdhlsjd o 8§ yds F dzt
fsCOL Odes, ylsts ftod ygdmdzO: 1{ p2 dgtsdgbm O H 1

16 &®BdSCtsdz Btsdzr h OW yOMmis! stcsdzB tsydlstso ¢
fJtco" B30DOOBM dsH| dz! degsets ot dzd dzgd . Ov tetsd3B
&zd f Ols: dz0 dlzdz' Isd d3j totc O dzlOE s SE®Is t us'dR -1 i tdaflz j
odwrn fjtojrmrtsHdI o tOLo jtodzzlskzs € tsdaf-ts5tcd3On
dzd HdzddzO0 &Bzdz! sdd3j tc©® BB M j 20 MWOBI j HJ
B ftedossHWwIs ¢ Istsdlz, Ylsts Istesd3B sy dzs’ 9 H (
Bls Btsdz hjj wmdefigdzs Qa2 M dzdd3. 1 td L Ist
Ssdz¢ Ot ls kx4 LOSCty fdzj dzdzr | dz2O WOSCKHstey 1«
otsHdls & ko jdzdydddr Ctdzdyj mMseO t®MlsY dziz
tc OdzH O O¢yj EMmMddzdeOjls tOmMlswy jdadj d

O IO
(GPID .Isdf B~ Oddyd MSdjy oLOddBsHj2Misadw, ¢
My smMseMlseose Ols! dJ ~r Odzd yd MEts2 OCISd®»-0ydd
dZzsets HdO d34 tc O.
stcd MoMjHdzdr cGdzsBRzdzYVtcdzr » HESd3) dad- ¢ 1,

tcOdzH O fftcdo dzj €C Os Is dzOc{BlsdquJUSBg)ﬁiztﬂgjjﬁdzqg)BL
dsodz" | WEdSydd {lktsets B SO, MoWw sOdzdz |
ydlsse. [ tdi3jd ¢2, o Blsdazdydy s ¢1 d ¢3,
By HEA Msdzyjor &3d EZyomlsecOdd. Clstsls Htsd3j dz
MCter Isr 2 o dzzlsted IzCdtdmtds dzW de dzis 8 ) finisded d3y d o © 2
Wjtedsj dzZstsd3 ADAMTS13 [18]. [jrOddmnimscow
ZO HdzvW Ctdlstesdzv twWOL BB O dBzdz sddzj etso V)
Il dzOfmlstswh j2 OBl dMftsd Lo O0dsds O
Mistsj ¢ i3 bjlogdidcds® jOdatfsH H dzv d Mfpdzj HdEs © O dzd
WsdzHddzc © Htsd3j d20 A2 W OCIktstcO® Wtsde | d dzdzj Bt
Hdzw 1 S jtod d3j delsOdz! dzf = EMlsOdztso s : tSH dzts
fd dzts 2 fsHBBdetsy dBijlstsHE Mddsets?2 M jCist
( O tsiggfars e ) BISCtosMEsf O, d tjyxdds MHoadcts
Isj tedetsy HdzW fHdMmilsy desyde' = 5B EZOMIsSJ 2 ai3d €
teslsOyddede" » o dMSEBLdd] stesa.  Ofdisistej dz
sO¢ d btejrHBA] dedzr 2 WtcOGdzj dzls A1 A20H3 dBisc
HO. tJjLEd Ok f8C0L" 908ls, vyt fdzls: tc(
tolz j Isfmw fsmdzf HB9 OIsj dz dz" 3 ®OL te" 9 s o tSH
Wy OB o YHtj cdsslzdf tOdd PisQWs-d §joms
LT 908ls dBjrmrOddyj Mitsets Mtst toctslsaf® ddaf jdzdf v ts ydz
o Odedets ] dzOj L dgdzfif lslAs? RBtsH jdzd B ZC O, ¢ 0L
LO OdWsdzHddzesd3 tsH dzsydetsets HEBd3d dz2Q -9 2 ( t
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dzsds BZ3OMh sOB ] otj d3j dzd MS stEfgMmis? toifH o «
GdHESHJdOR] uj B~ &Hdsp Y ME Olzjdls ¢ d
zvw jéts oateOh Ol Mw M YOMlssA-{ tstoW |
p 0N jj d@jrOddyuydmMis] EMddad] #HsteWHl
a3 dZzOud ded W d3d M d dz, dzj sBRBHJ B 7
N v Osdf 420k pRdz? &BsH dzd . o-dzv ISt
203 OdWtsdzHddze HEdBj 20O ¢ B- 9 toj
zh;mba;@ms ofdzj HMo dj tOMmlsw ¢ ¢
ey -dmEsfipfp s s Bz dzl dzC j tots o . | d dz
o :+YGO) BWJOQISIStG@ Wtsdz 1 ddzdzj B tc O dzH -, 9
Hsdzj dz@ f tsfdzj Hise Olsj dz' des MO H d dzj
ofMj2 odHd®EsMISd, MBLHOjI LERdss d:
Sdzzg B @z dgp M dr Josyj MMse EHdzd dzj
~ kZyomlsSise {1 Isses BJd&ZEO (COC GcddztsB Iz«
&z’ IsOIsr ECOLT" 908 Is dzO Mmbkh j Mise jlsdedzz ¥ 1
d Hdzw Oolstsddzededtotso Odzdw™w OGtej GOYd B¢
)
O]
c

TS a0ag
wm&gm 11T
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dzj dzdv ftoslsj sdzdL O HEdRj/ ddis jd 2H.9 9 tg Hat
, MotBtsHdzs HodYkNjetsmMw o MHodetse
Sdav stedzOydw fjtedsHdyud Mcd OILd34dZWl
rjg odzgddBOdedj kZHjdzWw jlsqw HJOMBEFSC ] He
$2¢3 d 3 HBAB] diMizse dOG EHmp 2 fgss ¢
2 YdHStMIsd. g4 fsdish oo Csdif ' 8 Isj to
CodeV sStcdsOydtsdzdz’ § 4 tzfyntBHT
zv Iststedz” j ftesyj mmr . tdLlzdz IsOIsr fijtcj His
WdLdud mgdhnhe), - Ol t @ dpfstehts] -
ststcO Wisdze | ddzdzj BtcOdzH O IsdzO dzts
z  f sdzd d3Odzd & W-¢p dizg cofim| P tc SR (
SOCY ] BIrOdtsL Ooadmddiisets fteslsjtsdzdL O 1 Istsc
{ Mdzse dz' j f Ote Odzdzjf de'tsdz'sH d dzfipa i iais® @ Ml Jf 6 J
1LRIA [ v ¢ 8dgsightpdpjsitotse Odzgd W o' f sdzdApdz” L C
Md2mMesets dzOk ydzts 26600182t pizps@ rscfru/prdiedt/2R1-
00182). J HSCdZOH ] BERHEIS ftoj HMIsOs dzjtdzr toj L
tc ts d3 J 3 dzgd MBMmMlsOeawls Mdtselkz HA&Y jHdMmMmjt
dzd H < Is 5D I gigodsidtayd s d - dzOkz 6.
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I RC1IR[I RJ1IURIRITUDZ[ LS RYIJpUYSUREL {9V
R ARUJHO 1T RUGI VI w#JHU[CLR[ st ufA

] tets G te O 3z \fidsB td d \§9A® o () cdfBL. dzs.,§ totsW ptc dzv j o
0.1, HEBHL jcso MC s . IddiEofnElste.Odk. LS 5o
{5 ZOL Ydzh DA @O p ¢ H . 8z by S 1§ & BHEBR +R

1dm ea1 A6t 1),

bHOf IsOydqw d&jlssHtses L OMNdIr d Msddkzday yd
sztc o Efmddzsedwas dL d3j dzj ded W Q&@%OBO
JMEtsets MjSCte® ftotsdy' h dzj dedesmilsdgv -[ 1
Zdzd o j e Odz! dalzvdy Nollj ds s%H @3, fr]ls;’dsdglzdztso[tslsac
qtetseo Ols! tsMmls OMIsjdd?2 d WJdlstsifRIsEE J |
odzdvwded] dtdedL dtelzes h jets dL dzlzqj ded v
detsy Momsswddj SCkdz skter COlssW j dzwv .
dimimdzy Hise Odzed d € dzzB dzd € O tgjlsifElV jj frotiyve  frpliscts I
Oy j dzd j RpizactonifeStdadg ¥ dzd tsB dzz yj dzf kS stoj o
| Isd ydz" dsd {1 dzj ClstesdzOd3d d teg dzlsGc J dztso |
Jt. [BdZEZYyjded] HtetsosHddztsMm!: dO jdzd dzj 2 «
odzsets HJ2-BBIHO1uvEdy dzj & [+ 1 d ®3 dzlsGc g
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