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Bdzts ¢ € s A3 tsdzj dzls dz' ~ f sdzd d3j tcdz" n BOIs j tod
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l ftdqtesH] dd&j Jlmwyw HEsMisOltsydts] ¢
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mMddzlsj L Jiclze Is Mmdztsd milsr § CliRf sL dlIsr f ¢ (
Y4 Mgk ts. sdzsd COtBBdZOKKO COd ydvw d tsto¢
Cdtef dy d MkSClkkztck ISdfO ttOMlsetstcO®. t Of
CoOodzr yqw, weo dzw j Ismw Is t5 dz& t5 2 f dzj dzt 52 |
BC @R sLdls Momistsdls f tedsB dzd L d gy dzi tlz® dz@
5% ttecOdzd yj MEtsets fsdzddzjtc® M {1 dzj Clstetsf
Mdzts§ .

JteOdzed yd M& d?2 Cdzj 2 HSsMIsOtsydzs f ets
COteBtsdZOISO §COdz' ydqw o 34 misyj , dzs HBMISOISE
mMeidz L dIs! d, sOCddz tedOL tkdg,Otc @ ts dfdias[h C
oMmistey ydzlz © stej P ddzz o d3gd Mists IstsG 5, Ylstse
COOMlstesW dyj MEddz BOL 53 yJ ted L - oz
3OIs j tedi@de o, s5tc ) ez ydlilsj dz' dzets ftedetsHisS2 B,
wWodwelsimMw oHtmadsojdzdj d3 kyJdzr = d ddzyJ
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BdBRIB]IsdCO. [ MmMdzd oLcdzv dgkls! kO ftedtets
ftodd3sj eseo kZdzd C Odz! dzf = dBOIJ ted Odzs9 , Ctclsts
dzj lgf, tsded jNhj daj tsHdzsC teOlsdats ff tf figdg ol by Ofls
f s8¢ sdzj dzd 2 .

RHJd d Bmdesodz J { dzj dgd dzls™, oL WwWliIsr j
cOL tcOBBISCd dztsoJ Bls ' BORPIEYOdAs o B d sd3d d3d Is d ¢
BB BRI IsdCO dLzy0ojls { tcusygshyhyd mitetsd Mgt
7].

vsO0Cddy tBtOL 53, ) ZOMmistsw h j | otcj dg
zo j dzd 4 dzd © 1 Ctsdzsedyy MSdna nOtcOCIsj ted Ml
otsLH]jJ2Msadwy d&O Sty O0sh ks MmMtejHkz, o Mmd
ZH] vy §tsdddkd cdhdsafjicsBZRS s @dz0 ds |,
BdtsH]J GtcOHOYJdd.

1.2. 1JdBtcOL &zZOGOj B j §tsdzd dzj ter

LisdddL OydWw Mddadsy sdud MS dn f zOMmisd ¢
BdtstcOL d&zOc O d3" n f sdzd d&3j tots @ , Cslstster j
or f sdzdzj dzdwv Mmotsdn L OHO\Y. 1 sL ssdsz Co
BdtstcOL d&ZOcOj 3" d@3 ff sdzd d3j tc O d3, ts dzd f SHtc
f sdzd d3j o' ftotsdL ® j Hj dadzr j dL fpr to1 w dzC
otsL tsBdztso dzv | d3" | tej Mztcmr ) d dzOls & tc O dz
i sdzlz yJ dzdz" j§ dL Bdtsdsedyi MSdn tcj Mzt
1l ftcOL &ZOGOj B j] fodddkjter d&sceckls B"ls! O
tcj Mztemtso , dzts s dats o dzts j dn ftoesdL 8
o BLBBMRBa W J d&3" » 6] MM .

1 sfisy § 4 dedzOv L O3y dzO dzj wisy ndd3dud M& d
BOIj td OZOBd weodwes Ilsmw g o jlsitsdds 2 H ofCc 5 5
BsdBj dzls© HEBsdzydzr B'Is! tOMmditsistej dzr :

! dzgj sBatsSHd @3 tOL tcOBBIsOIs: BT Mister j
lIsdrn BdsttOL ZOGOj i3 = f tsdzd dfzj tets9 ;
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1 MdzjHikjls foHlseojtHdl! d&f daj IssCfd

rjMmlstekzs yds Bsdz h d dzfls e O Bdzs ¢ B S 5 d
GOl jtedOdkztss, COC¢ fwOoddts, dddyddekyls
WslsssCdmdj ddj, IsjtdsddL, d&jnoddyins

BdtstcOL dZsylgtzd f tetsyd MM, o twjLbkd IsOIsj ¢
tcOL d&zOG Oj Isfyw f SH Hi2Mlseadjd&3 d3dor &tcd s
otsHstosMdzj 2), Is. j. BdKOL &ZOGOj 3" j { ts5dz
BICtoststce Odzd L 359 .

10 ftesyjmMim BdtstcOL dztsy j ded W sCOLT 9 Ot
Mistetsj dzd § §tsdzddj tedets?2 yJjfsysd, Wjtedd dals'
6y O¢yd?2. [Obga@dgem” §Sdadte M j Oy
odzzlsted S dzj Istsydzr = d odzj SdzjIstsydzr = W J ted3d «
Il tjLbkd sOIsj 1Isdmr t©j OCyd?2 ftesdmatsHdIs
o j dzd ydoe OW ydmdzs dzjstsdzr hdr 5 t6OL A3 t6
Clets tcOMY OH OB IsMmw dzO 9o BBH Iz, Hd S MdH
ftiocsHEZCIsT cOL dzs)y Jdzdv d HwdotsHWIs & o
tcOL dztsy j dzgdWw dzgj weodzwe Ispw IssCMmdyde &3 d ¢
) ydor a sStce Odzd L GZOR . 1 sdzlz yj dedzr j W tc
dmMfsdzr Lz s BISteststce Oded L BZO ] o ftots
ftsmdzj HiMsedw HdW SCtokzy O h j2 MtejHT d L+

ddzj HSO Ols j dz! dzfs, BdGBtcOL dzOGc O d3" J i tsd
Cslstster 2 ftsHe jtce Oj Ismw tcOL dztsy § dzd © dzO
dzj st Odlzd ulpB§Hddzi dzdv d BdGdBBOMMEz. Hots?
sftcjHjdvslsiMfy drn MstckzSClkztots? . s O¢C ZyJ
fsdzdd3j o7 ddij¥ls hdqstlky B dOMIs: ftoddij C

1 stcOL ZOc O o3 §j §tsdzddzj ter WwWeo dzw e Isfpw |
sdzd dBsckzlsyptals! Jf sdzlsL sB dzso dzv j cIsEe 5 Mr to
or stetsmr fOtedzd S s n GOL Y.
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RL® JMisde ©WOLdzdyde § ~di3duimécdy d W
BdtstcOL dzZOc O 3" = f sdzd di3j tcts @ [ 1, 7] .
tcOL tcOB OIs™ 8 O Isfpw  Mdzj Hze " dj dzOf tcOo dzj dzd v

i 99jHiJdd] CSoztciistB] stcOL dzOc O d3F = i t
MsH jtoy O dr © MmMoetjdz MsmlsOo j WikzdeC yd s dz
P ste] dzdets gz tc OL dztsy j dzd & BOIsj ted O dzO;

T fszzyj ddy SoBfsLdyd? (MmdidMmj 2, <
f sdzd d&3j tets @ M BdtOL ZOGOj d&3" d3d { telxfftc s&
St Hjdy dzdzts? Mmlsjtfjded ddzdyddtetse Ols!  tcOH

i dzOf tcOo dzj dzdzr 2 mMd dzls j L BdtsH j GtcOHdclz
shdetse § Htetsdyr M dzj dedz" = MddzlsjIsdyd MEdnm et

ToreoajHjdadj ®MBrna dBzlsOYyd?2 BISCtttstce
ddzsj sdud M&dd ¢ tsdzddkte

vO0Cddz tsBtOL 43, BdGBtcOL d&zOc O d3r 2 i sd
Mtcj HMlsotsds tj h j dedw f totsB dzj d3" Zlsd dzdL O
cOL tcOBBISCd dseor 7 BO]tcd Odzts o .

Il  dzOmlsswh jj otcjd3Y BHddd dL OSCSIsde d
L HOdzdW detse " n 3Ol 2t g Galftyo Mmuizg dgy P Is fiisj tof
fsdzd di3j ctso M BIdtsttOL ZOGOj d3F dizd Mtsj H  dzj dz
Mlsdfided dadzdyddese Ols! tcOMYf OH Mdzso dats
MejHddzj dzgd?2 B ydes dMmfsdzr L ¥ s CtcOn B3O Az,
H .

RLEYJddgsgdadigdzsr dBOIsj tcd Odztso , BJjLIzMmc
Hdzv tOLtcOBtSIsCd dtsoarn dBROIsjtedOdzse 1 B
wodzwe Isfpw MtcOo dzdlilsj dz' dzts B dzsH 82 5B dZOMls
1.3. ltdqtesHO BJ &ZE B9

t OmMmdsslsteddz o sBh dn Yd tels On Hd Of @
Bdsdzdyj mMcdr WS yd2 [ 11

1l JdzSpr MsSCshiicdzj Cdzwtcder § MMty Hddzj dedw,
Yyofmls! & f sMmistctsj dzdz" j gL Oz dets € d Mdztsls ¢
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stceOded yd MSdrmn o4 hjMmlse, MsH j oy O d - MW &
MemMistswls dL GHds2 dddd sdzh e Sdzyd dq 2§ sdet
Istcj » d3J tc dzlz © MstczS skztolz. RdzHdo dH EZOdz! dzr
~dBBduyuj MSd2 MmMtsmMls©e. Ra d&sdzy CEdzvwtcdzr J d3C
Btsdzj § 3d dzdzd ts dzO.

10 oL d&dydd ) tcOMmiseo stcd 3 Mis d d fr
f SHtcOL HBjjdrgCdixfo] dzO0 G dzsBlzdzwtcdz" j d W dBted dz

| dzsB Z dzv todz" tg O s p o d3" ) o BHJ d tOolL
tcOMmlso stcOn d sB dzOH O Is h QtetstsB tc OL dzts 2
otcON jdzdw) . sl OC Is dzOW MistczC skztc O )
Mo tstcOydo Odedd f sdzdtf jstdatbie gzs2ls O fsPd . Mistclz
CGdHiW tsB dats § oLOdhisH | 2Mise d 4 dzd § 5 dzv tc dz
Il s dss 1 Istse 5, ftcd oLOddsHj2Msoadd GIsH
oBHESteBHAZ | Mewrd d dtsdede" §J Mmowei (. mts
B J dzC 5@ sBi W iddydisidy dies C Pz f o desisd 6
OBz dMmMdzslsde” = BMIsOIsE s9, Colsster j , ts ¢
sBiMfjydeOsls mttetshd?2 CtsdlsOCls M wOMls:e
Slsdetsmw Isfqpw 9 M W ted3d dzls T d, LO dm¢ dz& 1
Hiczedrn gHhHEdgsO©glEdodzsr » B dZE 59 .

ANdBtod dzdzWw o dzlf e O BIg iz JMC d dzj tcOMmiso stcd d3"
tcOMmlseo stcOR , sB dzOH O Is o szs§ dzd Mis 52 fmils
tcOMY sdztsy j dadz § f OtcOdzdzj dz! dgs tSHdEO HiEckzG
sBtcOL 28 Is MlstczC skzteds J 1 dzjC aRdelRr. fi} O HIZ
ftcjHMsOoadlsj dzd 1 Ists?2 ctelzf fr Mistelz € Is Iz tc dz'
L dzOMmlis d dz' .

] A d B ted dzdzw tc dz' - BJ dz¢ On Or Hjdzwels Ml
Ydotslsdyr » BtecOdadL BOR o fsdzdaw s Is Isd f d ydz
Jded dd3jels R OtOCIsptziz? 2 MBUHE Qs ¢ d gz OMis o
OlsOS ks Ismw sl sdzdlsdy MSddkd W ted3] dzls O
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d dzdL Ctsets MBHjtey OdedW 90y dzgr » OBddetsSE d M
COyjmMmsej gdhjeor s B dZE 509 .

v MistckzC Iskztedz R Bj dzC 5o dzOR sH W Isd 2 fiydz
fsdzdtf jJ fIsdHdz et dytg PadindsitczC Iskzte©® MC dzOH yOls
fizyf j emfld@odg' 2" dj Ytej HiMisOs d IS jdPlsd teq r
hjdz¢O0 d CtdzdzOGc jdzr. 1 tw©WH] Httkzedrm Mist
Mos2Mlso ®© HisMIsdc O Isw B dzO dstslzg @ tg VY Islstel jdZt B,
Cts9 Odzj dzls dzr d3d Isdmfigls d BQ A3

vOBdZdYyO 3. ubtkSlktO d Mos2Mmlso® WdBitsc

ulstekClskts MOLOSCIs ] ted f ) od d3j to

amMf deOdzd, |} tetsydz j, dzitt a€ jtOlsddz
HdMizdz W dHd & o9BHJ] LON (it jo (
b-¢ sdeW stcdzO@1 [WeSdj, ¢cdB WdBtetsddz b

1.4. vdf" fjtw’ jo d Mbesjdd) (L0

rdzv eoefmjr odHtse flsdy rOOCIsjtodzr d3 W o
Colsster 2 daj ofMmbstcj yojlsmw Ek Httkedr Mot
d3d dzdzd ts dz’ stsdedz Ctslststcr R 9" BtcOMm" 9 O Isfmw
SlsatsHT , ftoj HMisOoadzw s Is MtsB 82 detwg r 2C tsdsfipl
d3ts ) dzts dmMf sdz L s9 Ols e ftocsdL oasHMIse
BOIj edOwzse. skteddz § (4! W MmtshilsitgWinds ¢dasdac
~dd&dud MSd Emlsts?2 ydeotsets WdBted dzdzw toedzets G s
tesetso" n ftetsdL otsHA » { fodH JStdfd i@ A€, B 6
8, 9].
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Isd "ddelse s §jte! jor Ni7T®WisBsH GO o 5B M iksE

[IsRtSHT fsSHo jtoGg O Isfw L OR stetsdzj dzd & d dzc

LOGteW L dzgj dzgdté otSLHE-O, ftyesr d oftSHT .
utse dzOfMmdzets Bartels et al . [ WO tsfipzisif

Bt sksedd: 1) tbdjot] (f§jtts =otfls

dzdlsjodHdetsi, 5) hjilsddzO (SdMmisj sBtcOL dzts g )
sdfr fgijt! jo dqdijetls tOLd jJ] WBtedd™ d t©OLC

)

i z 2 4 ¥ i

tdm. 1. uvdfr dekajosk (6HusOADasdd) |, t
f 5Ctotso dats jd dfcldsitss,  HAlzsd N ff SEz0 § € d Misdj B t
feisotsy fjts [ 17]

sdzlskztcdz i sYtgricea @ Is oMy Isjdzts fIsdyr ,
d ML HOB Is ~n OtcOCIs ] tcdz 2 cfilsdyd?e ts B dz(
weodzwe Ispw MiQryditsdz' [ds Sffisj ey dgv  § SH 2 G dzts
f Ot Odzdzj dz' dz" | BtStetsH ¢ (, tsls Colstster n |
mMyjgfdavehdjmwy M §sdiksh s s Ctes yS se Htolzg
f dztsIs dzlz © f s Jten dzsMis! s Or OdzO. ) 9 J ten
mMCtojfdgjezn z M2, o Ik otcjdigy COC E M
otsBh j tSlkhmikzlsmMisolzjls [ 1] .

[ BicOB g itof otsHdIs € Wtstocdiddtotso Odad & W tc
ftcj HMIsOodzjdadz" | dz0O BJSCtosW slstsctcOW dd (&
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CjtwOlddzO wodws sivw HWEkEdOkE 0mOS k. dzy &Y
CjtOlddz® o §jt!wr. 1dO®Rjlte CjwOlddsot

(9) (¢6) (H)
t dfm. 2 . 4 COdedtelze M dj 1 dzj € Istctsdzdz | d3d
Cketeddtsy fitets: (0O) odzzlste] dage] gz Jf J Btets
odzzlstej dzdzj J ¢ J #HI8. d (H) otdts@ dats

ANedzSydd sfjtejddw o jf) BO BhzscEts
otsL By desMmis! Ytsdzy sO, wBtOLEZWY dzgj mMEzh dj |
sBlsj COj dEsMls Is j dzO. 1 jte!w L OMdh OB €
fsotcjyHJded 2. L ud dz LWWJCIlsdoadzO o tsHESL C
s jtod dzd W . l 4§ teh ddz C sdzls ztodzr n fjte! j
)jtejfdzjsjddj fEkRtsorn yOfksj?2 GfOROd ¢
fzR0O kHjttydoOjlk SCtds Sty d & (L syl
Edzj dz* hOjIs flsjted Isj f dzO.
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ssMisQe Y5 MBHJjY Oded¥ O3 detsC d Mztsls
ydmlsji ddz0, Ctltster 2 ftodmizlsmisokils o dOdH
17. 7 BOM. %. Admilsji ddz 1 f smisOe h ¢ Is
oLOdhisH | 2 Misotsa Odzd j df HsBfdOR! WdH A" = Mo W |
yofmlsdydzts CtedMmls Odzdzd yJ MC 2 & MstczC skztck
CGJHtesWsBdzr 2. I bttesy 6 ojdduyddsg ¢ tsdzd
1 mMiteddze (11. 7 d&OM. %) , Ipls stoy @t MHsH dzd
GdHEsWd.dz' dzr yJ dzts d3, sBh jJ MtsHjtey Odedj ¢
Ckted dz n fJte! W MsMlsQoadzv jIs GSCdzs 49.
GdHtesW d dz' dz" A Oz dzets € d M dzts Is MsMilsOe dzv j Is
Cztcddzgsets ff jtc©O tsBdZOHOjIs edHsW sBdZ d3 d

[ dfdnr o dtexifts j BO M dzs ) W dzW s Is W d
C s sdzj dzls 53 fjtc! jo, Cslstster j wg dzw b |
md Stejsdelze Ismw  Mmdzs dzdz" di3d 3 j dzj L OBd, Y s
CGdHtesdL sdzv yd ¥ d yogjls. [y dur RBsclzls
BOIsted yoOodzd Mistsdy ,¢ Yidds ~ftd@d odigiidfy OL dzts?2 OH

vsOB dzd yoO 4. wuwtsMmlsOo Od3d @8] dmdztsls ¢ kted dzr =

b dsd dzts S d fy ’[Of”fm;/;‘s“ me ) sy sl
Admlsj ddz 17.7 dzj § 5 dzV to dz'
ujtddz 11.7 f sdzv todz 2

] dz¢ s Odzd dzts 9 @ 11.1 i tsdzv tcdz" 2
v tej tsdzd dz 6.9 f tsdz¥ todz' 2

L dzd yd dz 6.5 dzj ff s dzv¥ to dz'

[ jJ2yddz 6.1 dzj f ts dzv te dz'

I Odzd dz 5.9 dzj ff 5 dzv¥ to dz'

¢ tec d dzd dz 5.6 f 5dzv tedz 2




24

¢ My OtcOc d dzts o 5.0 f s dzv te dz’ 2
¢ zO dzd dz 4.8 dzj § ts dzv¥ to dz

1 tots dzd dz 3.6 dzj § 5 dzw tc dzr
RLtsdzj 2 yd 2.7 dzj § tsdzv tc dz'
vdesL d dz 1.9 f tsdzv todzr 2

A j dzd dzO dzO d 1.4 dzj § 5 dzw tc dzr

1 dMmisdHdd 0.8 f sdzv tedzr 2

[ dlsd5ded dz 0.5 &j | & d&" 6 d

skwedd § fiw!'Y d&iel Yyuddhslr §odakz®

tdfm. 3dLmetgoy jddd §Ysfjt]udsets M ud dd
[21].

1.5. uot2Mlsa0 d MickClkktd® ¢ jwOlddo

sjwcOldds ftoj HMisOo dzw j s MR Etelsiedy
BjdsS o {fdkjdzdOd d' R SCdjkSOr d odjf

003 der &3 BBy sdddj tsds. sjtOldd T {6
Cdzj ss¢ obdsh, §jt! jo, daselsj2, hjtefls
wjflsddad2, flkdy d Qj sogCipstC s dz kg tzd

HjcEOHOYdd 5 MOods dedé M) HEkeddd Is
Csflsj?2, HefMbkzfjd o Bsd "tsd Ctdduyjnls
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dimissydzd ¢ oL tBdso &Y jd@Bsets d EfMmlsts2ydo ts
ftod 3 da ded 2 [ D2V j sy te@gddadzf y Msd kMt
dzd 6§ OC yd ts dzdzts fy O frfftdetlis ddss 2d Lz f OC 89 ¢ d B J dz€
My dtcOdzd-dzdf{fddsf© bo MkY{ j oM JtcOdz! dzr = ff tsdzd
HdgMEzdz? WdHdem d3d Mo wL W did .

dtcjHd BB tsdzddj tese ydotslsdzsets ff tefsc
sHddB dL MO = oM tesMmMistcOdzj dzdzr = Mt L «
f sBtsydz n fiocsHEkzCIstse ydotslsdzseo sH Mise O,
ftesdLoBHMIsoa O 1 Csdesdzdyder =  Ekfpss2 yder -

456 d&zOMdats dzdIsj tcOlskztedz d3 H Odadz” d5, MOt
Br d&zs L Otcjedmlstcdtctso Odegs o X VI 9J<¢J H
lfjteor j MmMzsets CjtOlsddz ff sweddztsm! o  dzt
BOIj tedOdz, §tsdzzyj dzdz" 2 dL GGl dzit@ts cyxjos
sdzcots ¢CjtcOIsddze ftesdMmMrHdls s ct.j yd M6

[ dzsets B sBHXX 99 C EZOBOMdzZE tOL tcOB tsls Odz
CdOlsddzO dtL tetsctso, Csfrls ydeslsdz =,
dimf sdz’ L so Oded j &3 5S¢ dMmdzdIsj dz' dg" L Sdd ~o tofmjfifis
[ 23 T 25].

J Isj yd deefj GCISHAS®® o yj dalste o dzd d30 dzd
dL zyd dzd 4 MlstczC Iskzter d ImetwImlikaz KQIcOIls d
BZOH jYyder 7 BjlstsHiss ttOMmMsoatstej dzdw € j tcOlsd
Bdzts ¢ d § f sHC dzOMMmr QY @Bijlzso f 5 OB dzd-
f sfdzj Hse Ols j dz* detsfylsd Odsd dets S Mzt Is f ts
CdzomMmMdW dydtctse Ols dn fts Cdmdzsisdzr d3 ©
tOL dzd ydzr 58 Meots2Mmlse®ds [ 28 T 30]. 1 193¢
dimMmdzj Hise Olsj dz' M OV s teddfig BdE'O, tc @L dEdUTES tgts 21s
Slsdzduyoshdimy, fwijyxHj ofmjet LOwY id
sBtcOL ts50d3, ofmy dmMMmdzj Hise Odad v, ftotso j Hj dad
ftoesydzz® imdatsoz HdzYW HOdzM dgj2h j2 4ty
dmf sdz L 2w tc ®y tetsldad.fy dzw A



26

a-s jcObddts hdsddeXed dftcdzr = B J &ZC B
sBtoOL 28 Isfmw dzOtclz y dz' j L O dIsdz | f ¢
CjtOddmMsH jteyO0hdj B &Sd ftojHMIsOs dzw 8 Is
ydotslsdz = . SJteOIsddz MtsH j toy delsfigin ©Op S e B
s dats o dzts d3, mMemMistsdls dL Bj clseor A CJtOls
CJteOlsddztso BlsdesmMwils B &€ d otdztsh, tsetso
mMrtsHdz 5 OBRBJdesSCdmdzslsdzes iz MtsMmisOo Iz, fr
gqizj ¢t s BHJddZOSC to 5] {f Ol ts @z I azffdzdz ¥ d B to d
sdteOlsddz M jtemisd d otdtsh ddijjls o COujMm
a-mf deOdz’ dz" § Yosddfjfsdund § vyifd, fls
e w L W d3d d BJ 3 MY JteOdz! dzr B H dufzodz! MY tsf
Ctsdzd yj Mse s HJ fisdf'CshH dF -~ MisRszC Iskzte CJt
odzdwels dzO jet Mots2Mmlso ©, o YyOMmlsdatsmlisd
Mists?2 Cdedgdpdzts € d M dzts Is dzr 2a-Ciy MM odA® tddAsicte O j Is
(11%) MmMsHyjyOddd ydmlsiddzO d GcGdHcSW SE
yjthe€ jtcOlsddzO tsBtcOL I8 Is Hdzddeder j toj ¢z dzv to

it sesats? CodMCd?2 otdkzsh dMftd Lo Od
MlstczCIlskzter ¢ JteOlsd dzO IS HOdzdz" d3 toj dzls
dmimdzj Hso Odzd™w or woddzd My dteOdzj o dH dzlzs d «
Hsdg) dBsdzj C zdzr CJtOlsd dzO, fs (st
CJtcOIlsddzso o dzOMlas Y igjOjs dbektg jtadfrs, d dds . j[.3 2 ]
sfdeso dzzt MstckClsktcdzky tsMtse | dzdetsmis: oM -

SJtOlsddz MtsH jteydls dtets ydmlsddzO, dz
sCMielz dz0. 1 5 MtsH jtey Oded® ydmlsddzO (8 1
dimstsydzd ¢ so tOL dzd yos Ismwv COC dBYeCdy (
Slsdzsmdlsimw ¢ jtcOlsddz ttsectso, Cstfr s, h j tof
Oz dzs ¢ d Mdzts s ) ; C @BvYelCdd3 T B PEZEX dOBRY
¢CJteOlsd dzO hjtefmlsd LfdHjtedsddze tslsdzdyoOyj Isf
Otce d dzd dzO, dzts OBdgjdig djts.dad dgds € d d3
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SJtOlsddz dL Cktedder = fjter jo MmMBHJYJ
G dzd y d dz, O dzO dzd de, md ted dz, ydmisy ddz d 9 Oc
dzd L degs dtsdzd dz©@ d Istedf ssW OdzO. | dB SOV { te
sCOdzj 2 tsBiMfjydoOojls ftsydtsmils: ¢ JjtOIsdc

a-s J tOlsd dgr BSGOIsT Oz dets € d Mdzts Is © dzq 1
amMf JecOdzd, d MtsH ey Ol BOds Odd dzsts$ d f)dzts|
fn mMikh j Mmiseo &g Odad P dzt trzt stcdz@ygd .OIs d dzr B &
sMisOIsCOdzd ydmlsd dzO, My sMtsBde” d3d BBWLOL E
oW LIS)( T d3j 3 HE Mfstgdiydgdydisid 1 dz" 3 yJ v &i3qd,
o 5 dzbd&rdgOic Ols d dz0 MY sMsB dzr ¢ f tesydesdzlz fdzd

b-s J tOIlsd ddzOH tizig ff Ols ¢ COjetstedd dzdlsy
B dzC s ( dzOf tod d3j te, Bi jVdfts %o s pdaf tOdf oy IsjtftGldzdsH
YJ fdb-CasdeV stcdsOydd dd3j jls LdeL OctstsBtcOL dzk
By Yd I sfjyder » oBHBEGBHA » MoweL j2 d&3j qH
ffdf J fIsdHde" = yd 42, ZOr sHWh dafqw o or
Zyomlsezels oM HhSyjlsafHdf dgO.ctelztf f r

[ sdzj € & dzr B &zC O dsekzls Hif @Oy @k 'b d fif
Mz yO2 dzze BOSCtesmMistczC Iskztclz (todm. 4) . |
qosj s Ismw UMl qotcOdzd, -zdBBO bd 21 % fndziz y
dzj zf steWwHBYjdgdzgr = MbtckzCIskzte [ 34, 35].

sheet
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tdf. 4. mdidujMSoOY MmMekClkicd® §jtok
f dzd Mfdetso OdzdzO" Mlstolg§ @@ @' s BIs tgz S D) t
MCtkyde Oded?2 §tsfmlsjyjdedes [ 35] .

ulstolz CBiptiedc Odzd MtsH j ey dls o dzzlsted d3ts dzj € |
BjYHE COtBBdzddz! dets? ctokzffts?2 Hdds2 Odd
ORJdes S dMdztslsr . -dzgf listOS SE@@OCHJj tcdL 2] Ismw
otsHBeHAZ d3dd Mo w L wdizdC QigpEided A iBef ddfe] c tolzt
F@E sjtedL 2z Ismw o MsC 52 MilsOB d dz! dzsfmlis+ ¢
MowLwd hiBjyHLE fsdzwtcdsr &5 d dzj  tsdzv tc dz" d
tcOfMmiseo sted disfls’ 8, o' L oSO dpayd ji2tc dyfigAndshinloacd

t OMmMf tcj HJ dzj dad J Osq dets € d i dzts Is nd dz' dzts
Cdmdzsisd | shisOBE ¢d yd Misj d dz0 iy -8y gzuel & .
sB dzOflsw 7, 0] YJ dzlstc Odz! dzOW yofls! B1tSG
Cted s Odzdzd ud MS 52 -0 MO § WO WY 20" b flstczC s
odzzlstcd diz3sdzj Cdzwtedz" § o BHEGWKSHA § Mowerd
Ctecztgf ©O 8 wMdso des?2 yJifd BJ dZZPMIFB 6 s HJ
Bd X Yyd fsud yde" j otHBtEESHA jJ MowiLd d3jyHE
o thdsedts?2 yjfd Bj dz€ O, d MfdteOdzd a3t
Cted MlsOdzdzr [ 38, 39].

[ i HakEdbC jtcOlsddzOd3d MBzbzd i p-&j BPEddzOn
fsfjtej yd' = ydimisddetse™ n MoWL j2 dBiNHE
fsdzd f j f Isd HEE jjtc OsjdfdeP s B " Ydets dzOf tcOo dzj
Mststotsdzr , Is. j. dd&jels Odzalsdtf Otc Odzdzj dz! dzlz &

vsO0Cdd3 BBEKLOL 5, Istcj » d3j tc dst® I ls dnjsdzdz® Is &
f dzslsdzOv EfOCs9C O Oltsdtse (6871 82 %) .

Il MmeskesjlsMisoadd M ORJdstdhndslsds? {
o fMotj?2 MbstezClkkte] BCtds 40% cdHtesY dd
CRBf dzj SMse. s jtwOIsddz  jtcO® MsHjteydls €O
ORddes S dMmdzslsr , ftedyjdd 39 dL 95 OBddesS c
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sjJtOlsddzsoar j d30OIsj ted Odz gdzj 6 s Mmdzsy dz
fdd ddi3jels Ndwescd?2 Mmyjlste d&jnOdedud M
[10 9 tocEo2f 5MijoO Hts § jo! jogd @O @y
o0t qilkzjlsmw sIs 2 [1 0 o Mt ttsetseadyr
SH &ZOC B ts?2 BlsdtMmdlsj dz@ des?2 o dzOy desfls (.
tcOL dzd ydzr J WiEZzdsC ydd. ] SHiStetsH dzOW o w L
MlstckzCIskztej B J dz€ O, o fj dniSHIfj Is oyl tf Dxf)j|pcO Is df izt
Mddz! dzgs L OadMmwils ls MtsH jtoy OdedWw o tSHT .
NdMsCsmis!  d fjHnjd ftsydshlsd Ekd3jdz "
o jddyde 0 smw .

sO0Cdd3 BtLOLBA, CjtOlsdd ftcj HiflsOo dzvw
Bdtdzscedyj MSdrn &OIjted Odztso , mMdzzy O g2 ¢
fso jtoRn desMisdzs e 5 fMdzs W, nislsw  sdz MsMmistso
fcsCOL" 90 jls Btsdzr "2 ftslsjdeydOdz Hddzv datse
f tsdzd BOded § Bdtnddi3dd, fMstelzSskzter W s,
ftedtedIlsj Istsds.

I'fg sl jddze M jj ftsdddi30dd) sBdtsmdBdd,
CJjteOlsddz® dd&3j jIs BB "5 L dz2Oyjdedj Hdzw
shdetso § .

1 d sd30Is j ted Odz gL ¢CJ tOIlsd dzO ftotsH J
Bdtsftse &3j Misd d3sfmis! , bkdzdC Odzt dgzs 7 ddBduj i
rihdetsjy Mmrt! j, O] C0OC hjtemls: d ot
Il Issets Bdsf sdzd d3j e ©. | J MBsslstew dOjo i 4
BJBd30OIjtedOdztso  ftotsh dzd S dzddedud MS&dd d
Hisdzs dz20 Cdizsd3j oy MEsdz tor dz€ ) 5 MtcOo dzj

Hdzj HiSO Olsj dz' dats, JBj s Ismvw ©ftejHj dj dzdg
BdtsdiOIsj tod OdzO 3 , Cslsste’ §  dzdi3is B AYtlsHsS@ d3ts  fryte
CjtcOlsddz BOIjtedOdzsd3 HdzW tOL dzd ydgr = f tedc

JHdddZ d1L sfdats o dz' - dmistsydzed € s CJt
flsdyj osHmlse ts. [ J GtsHdes 3d dzdzd ts dz" Is ts dack
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flsdydtfjtcjtcOBOISr 9 O h j2 ftesdir h dzj dedzsHls d
T 7% I tBhjets CdzdyjMmlsea® ©jijMO oL tek
MsH j oy Ols ts ¢ tsdzts 91% BJ d&z¢ O (€ Jte0Olsd dzC
¢ di3d dets € d M dzts Is dzO W fsmdzj His9 Olsj dz' dzts s ¢ I
f shdzi His9 Olsj dz' dets s Htelze d A fJjte! Jjo, G
ClJteOlsddzOdi3d Ctselsj?2 tjffisddzd?2 [41]. 1 M
ydmisy ddz06, ccdzdyddzo, fttsdkzddzd, Mmjtddzd d
ddzd 3j Isd sdzed dz0O. 14 MBBstewy dz2O o' MsC kz¥
fdte! Jo dijjl ©GOddUdedas i Sided dgii dag dzd J

It otejd3w HitejtOBBISEd HIlsdyr fJte! w
LOGctowLdwe s sSCtkzy O hizse MicjHlkz [ 42].

CCtdzsedyj M dy f toctsB dzj d3" Misd Bz dzd oz &
mddzisj Isdud MS dn BOIsj ted Odzts o tc OL dzd ydz" d3qd
zOMmistswh j i otdfjjdgw joot doldd® Isw § sylsd B J f
or MsC st WW jCIsdodesets Mmr to! v, dzs tsdzts  dzlz Y
H dzw Hy dsdzmistcOydd thdetsoer Isj mn dzsdzts e d 2
qdzsjteifm € dMftsd LsoOdzd®  J teiL jOo 'jrb tso telzlft
fiftcsmMO &eB"j] dhmdzjHses Oddwy, {tBscOs h dj
Ctedder = fjter jo, wWodwelsfqw or ctsH dg" d3d . ¢
Bdzsc dr dMMmdzj Hs9 Olsj dz MEdr yYJj delstcOr ot
1l Isdr tSlkntsHtse o ftesdLotHMmlse] dLHJdd?2.

sl sL dIs@tcdzd tetso Odzdz" | otsdzsC dzsds  diL
felsjdydoOdz Hdzy dMftsd L s Oddwy o &OIJtd
d dzd L Od3d H dzW Is ! Isj f dztsff Jtej HOYk [ 44] .
Otcd3ddtetso Odzdz' = otdzsEC dtsd3s dL Ckteddesets
17 dzs Ot gz] dzts, Yylsts Cooli3f sL dlst dL Ckzted
LokZSCtsdLtsdw ydsdzdzr | Moats2MmMlso O s MicOo dzj
17 dzs 5B dzOtelz y § dzts, Yylsts MtockzClskztc® tsBj M
MY dBOj &3sMisd [ 44] .
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[ dr0dduimMbdy nOwLOCIs]tedmMdid o tds Yt
syjtej H! sif toj HJ dzw-& tsdhfyIs @RBdzd W@ M€ ds QR dzts Is tc Iz ¢
dzOf d ) © dzBhamM. "\iHolRP. f sdzzyd dzd Mmtcj Hdzed j L o
fted tOLtroj 6. 93 %, BSH k2 dz Eftckze sMmisd
ftosydesmisd ftod GOMlEw 3fjld@ dH d2w0 3dzj tsB tc OB 5
oBdzsC dzO [ 44 .

ReddyN. Ydng. fsC0OL Odzd , Yysts ftesydsmlis!
cQodz®@ 180 [10, O dBsHkzd EfttkzesMmisd o
94 dzdyddzO twOMmMlswy jdedw ozl tsdz L HOSZ teldode
[10 [44]. [Hd2O oL i3y dzOV {f tod y qiz@®d st L
o sz d&zO 9 tcOB 5ls j [ 4 7] B dzd sBtcOB S|
CGJHteBr &ZstcdHBd3 dZ2OIstedw, Cwlster §j dtse dzd
dmMfsdz' L so Odzr o9dH' otds§ tgde df j B8OJ ozl = 1

1 sMSdz €2 BBSAZjJ] 90% o tdztsC dzO € kztod dat
BjJ kSO CjtcOlsddzO, ) tBh dqteder d3 Mmh dilsr d3
odzzlstcd Moetj?2 MtekzClkzter, jtos o tdst dats
Emss2udesmis! § Hjtede®Hdaard.d f @Sg j n jSddg
f 8CO0LOdzd, yYbts oaksCdO Ckteddtsets 0O
dzts L dzOydlsj dz! dzts o3 dz' h § ftcOSCIsdyd MS¢d d
MdzOBsC dMmMdzr 7 EMmMdzse dw & .

9 0kV x230° #200un

tdfm. 5. [sttisdktecdwY Ckzteddtscts o tsdzs$ dz
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1 jtets o s dtsd MmMtmissdls dL kttjr
ted M. 5. t Oc dMm, C Ctkttsdiiz ftod Ctcj f dzw
LOLEZBtodds . wvtjlsdqydesy Mmilstetsjdedj Jte! jo
sO¢ Y4, COC LOLEBtdd |, i e d & tdojtstn dsH jdds" j
Hdzddzj f jtcO d dsyjls HtsMisdeOlsy 7 HE 2B
1 Hts 4.5 M3 9 LOsadMmMddssmisd ls dr Hdzddz

Nezd2Cydd fisdu des  fite! jo IsjMmdts Mo
Mo s2 Milse O3], C sls s thls jo 2 Sslsiztdwiats o dzji dg'Ols d dzO
Pfczetsmisd CJjtOIsddzO Ckteddzsets ff jteO o Ots!
dc3ts H Iz dz! Sdze O B"' dz LOWdSEMdetso Odz & HJOY (
fejnjdz fwosydsmisd f§d ©OMWYJjddd o' M
ZOr BHdIMO®L BdzHd®IS 41 [1 0O Hts 130 [10O [5

skteddesj] f jtes MtsHjty Ol Ctdas 91% ¢
fsilssdiz Bdd §slsj dzydOdzt dzgs dBSckls B Is!
BjJdz¢tsor n otdzsitsdz [ 44, 50].

mddidyd M oOov MstekzSCskztcO ¢ citdDls dsdz®@f, | o
shdsodzr | MstelrTIgct®ls daz®j HI8F ] . 1 EkBYyr d
o s dz=medits(ds O dz! dzlz ¢ MstezCIsktelz € j tcOlsd dzO
olststed ydzr jJ dfistfiodztC G dzitcdtfisdzdsh fifd tefis © O dzdzts ¢ s dzd
4 56 dzO fn dzts H Odzdz’ O3 d dzW tc O ¢ tc O mtzis dzls ¢ ndets & f
CtedMlsOdzdzs e tc OW d ( s Clstster n Mt h ddzd
ddzj jIs BHzdgfMmisjsebr € jtcOlsddatsoe, o' tcts9 dzj dzdz
st otcj d&3wW COC L OLEBtddz |, BBtiecsHGCd d B
C tsdaW tstc 3@ d & O drd .

b-s jte@lsd o  Jjte! wn, Cdzt 9 O, CGelsw
Msmistsw s gL BjdzStsar R dzd Is j 2, Mo W - Odad
f dzd Mid tctso Odzdz" | &zd misr Coslsster | L Olsj a3
mMhdo O smw HdMkzd YdHdzr &3 BsMisdS Odzd o
a-C jtoOIsddzr otdzsf, twetse d b&FfcOls ddgdznse
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f stew HtsYJ dedz’ § a-fiflfisdetiz@ dedz te tdedorpls © b dzj ¢

Gj 2§ SY H Y] ddz | fMlstekzC lskztsr [ 53] . .
CjtcOkddcotsctt Bj &2¢ 0O dddjfjldsO Cds dzf ts tizugP gl
YjeEOdz dets?2 yOMmisd dwsdzj Skdr, CclOW Bt

"My MHijkyOdd] GcdHEBWtSBAd ~ MISOIs
e &gj Misdd3* M e Odd U MEJBI twOMise stedls

lsdyr d wyflsdddd ddjels MmMetsd ¢t
slsdzd yos h § J gOIsthteso dBdzj S s dlsOs h dn, Csls
CedBRf sLdlsr, Mmsswh dj C0O0¢ dL o tdzs¢ dzd Ml
[55].

MartinezHernandez et al. [ 56] sSrOOCIsjtcdL 8o O
oBdzsCsdz dL Cteddzsets f jtO d bkls& stzi®C
sBtOLEZjIs fjtets M ~"tsteshddzd d3j - Oded yd M d «
HdMedz YdJHO o it wan ftedossHdls ¢ dzj §f tedv
mMesteOdzedd [ 57] . [ d figlsoz! ¢ Wsch HOLE) WlzlsfigaOw L ‘fne W L
mMeyd sOdzdd Holzn Is P ddsd W 1! cde@if 'fo Ojdslnw
BsMsdSCseBMgzd: $ d, Mdzj Hs9 Olsj &z dEsSSRise h
[ 57] . r dmizdzs ¥ dHdz" § mMmeowLd tB" Yydzs BB &
mMzdz! ¥ e dH MY des ezt { smtse j dzdzts © B ( t5dzts
[57].

S jtOlsdadglL Iso jdefiftple @ hdzj ¢ Is CGBBtcOL HIS
fsHjtey Odzdd ydmisddzO, uindf d&pP@lsd df’, dndzj
CtcOLHEB BBAd hjj ydmdzs Hdmkzd WdHdz" = M
CjtOBddztsor j BJ&EZSEd (tdm. 6) [58].

OH
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tdim. 6. rrdmezdg) YdEdzoyzigy v Ot dzts$ d Mdztsls Oc

N /
N-H 0o=cC
-------- frmnnmmnn N
0=C N-H
AN 4
CH-CH,-5-S-CH,- CH :
4 N\ !
H-N C=0 |
l________\c‘ ______________ ___,/f_______'
C=0 H-N
iy ‘\
F\olrp];:ptide PclprptidE

chain | chain 2

tdfm. 7. wRjkO HdOBddsCdhMdslsdses kOl
Hobh Ysdzdfjflsdude = yijfj2 1 d 2. 6O
C s Odzj dzls dzts 9L OB Pbijdasdgj 7 9 9 tsdzts ¢ daC
fzh jeplsdls:  dzdets € OC By ydftsyd ydow mewL
odzzlstedyj f sy ydzeOw fmo w L ! BjYHEZ HolzdW
fsddfiflsdHdes?2 ydifd [55].

1 Jjdz¢d ftojHMsOoadzwels MtsBts? f tsdzd d3j tc!
OB dzsC dMmazsls OB, MY sMselddedfd dfly deisdagzq iz &
MeowLd, ybt ffoLeotsdwjls fftdkzyj ddz &3 KBOIsj
WEdeS ydsdzOdzr dzf » fMmes2MmMlsoeO®s [57]. [ JixHE
MsMmj H dzd - OBRddesS dMdzslsdzg = MIsOIsC s Wts
sdJtOlsddz {§tod H MmisfQota®tgnls] ynhe 52 MstczC sz te
ORddzes S dMmMdzsls tOL Bj tetsdz 3 dzj § dz0O dzts d3j Is to
Bsdzj Sz M Btsdz " 82 dBdzj CEdzvw tedets?2 d3OMM
102 dzd3 [ 39] . [ sdzj SEdzv tedzOW dBZOMMO 4 ts
Ce/ d3tsdz! /HAdEsdB 6 S ceMmtsH jtey Odedy ydmisj d dz/ -
f smdzj His9 Olsj dz' dzesiisd 7 %. l mdzj H MisSg W Liils
gqdzd mMhde¢O [59 1 61].
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l B jtorndetsisdzr | Mots2Mlso O oz dzO o
HS Ctltstes? CdHiBWY 5B dz" j W O ogiztatised) figkzm(lsis
9 dzj N dzd d3d i ts tslsdztsh j dzd ¢ ftsojten detsfl
fsdzj Hse Ols j dz' degsflsd Odsd detsS dMmcesls  fMtej H
MsmMisQoadzw jIs 85% [62]. S Jt.Olsddz f4JtcoO
Cslsste’ j tslsdzd yos Ismw Is ts dz! 1450 oglefj fif S63cdk! . € d dzc

1.6. 1 d&Oydsfls! o &BOLjtedOdzOR dL § kztsd dzt
HBHjtey Odzdj o dkzOEd © dBOLjtedOdkOR (L
o0 dzs?2 f jtoj di3j dedets?2, CtlststeOW Ctlststetsj o
so0¢ d wqdLrdudimSdy d dBIr~Odduyimcédj Mmoct
o Ot! dickzjlsmw jj ©BtOBtlsSts?2 d Cteky O h
zOmr h j dedetsd3 fMsMmisswdzedd d HEts dr tBttOBTIS
mMded L d Is MtsH j toy Odzd j o dzOecd HB koo dgv,
BdsdksecdujMSd Ekfmbts2yde ' &d, B tdd Bt Is O fiptzs i

By il L d&Oydlj d ds slddyols: v [39].
fMsH jtey Odedj] o dzOGd o otdztsC dzORI3W%. Ztod dz" =
[y dets MyudlOl!, vyt $jwOlsdd B &OH

cdHisWsBdz" 3d Mo ts2 Mmise Od3d . 1 d3dsdsts € g ) paiz
CJtOlsd dzts o 53 d3ts dzts d3J te § W dzw s Isfyw G dH
tcOMY tctsis tc Odzj dzdzOW Od3d dets ¢ d dzts s O, HOJ Is
ftcdodzj S Ols' o d&zOGk dL o tsL HeAEGEA fBjdzQEGS HYOd®Y
COYHBS2 dsts dzj € kz dz Mj ted dz0 [ 4 19y. dzts v Grfydddis
cdeotesmME s dydzr d3. v OEC, Taylor et al . [ ¢
gL MmMbttoOkmdde = it jo f§ted 0 %, 50% (
[COL Odztsfy! ylsts fted 50% MtsH jtoy Odedy o d
MsMlsO@odzv jlIs 11.7%, 100% 1 28. 4%.
IsHEtSIsBa C O [ s H dzw s toJ HJ dz dzd W 9 (
MistczCIlskzter kiBlkjls L d&OdY Jjet thdse d
tcOL telzh j dzgd v Sdp@idtyWicaiddoEOM. [ 4 1] dMftsdz L 59 O
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qLdi3jtejdedw Isjfzseor 7 Mmots2Mmiss 1 tsiddsCidsjds. O b
M stetsmis: & 10 AC/ &3ddz tsls Isj &5 j cOkzter
toj edMmistcdtclze s tOL detsfls:  s¢ dzish j dedeglsc s Is |
flsj ¢ dzso P dzthis M Do dzv jIs ftods dzdL dlsj dz' dets 2
o dzzlstcj dedzj e 5 f jtoidets d2 2hthCe dedozvd Is § dzj " dzd -
9" MsGRYIOTr 90jls dzO Btsdzj j  dzslsdzzes Tilstelz
Btsdzj J ftotsydets Mo w L OdzO. l sdzsC dzs d o dzkz
sj B jteOlskztey dedyj 100 AC, f(mdj mkehcd
o zOG @zsftseizée EHOdW jIsfw dL odsj " dzgj e6ts Tls
dL odzzlstcjdzgdzj cts Mlsjteyda" d otdztsC dzO. Ko «
9" Hjdzjdedw o9 dzOGd dL SkteddctBsfidBOos dH Y
100 T1C,11M9dkj H 15,9 Oy jsdz'odmtigisty jdats] d3f ts dzdzts fls '
otsdzsC dz0 o o dzzlstej dzdzj 4 HJjtets fted Isj oBf J te

1.7. 1 todddPlegitezffOdzO dL Sktedde = fJjtc! jo
RLEyjdzdy Whkdzh Odzd dzlsOdz? dz = Mmows2Mmise
fsLotsdzv jls dr fHtodd3j dgvlIs! 9 tOL dzd ydz' =
LOGteWidgv e jh jMlse, o 1 dzjSCltctsf tctsoasHWh dn
9 ftoslsdotsi tesL dtsdzdz" » COdzv"n, © (iYL C
bHMBteBYydw wodzw jlsmWw Hdedds dL o Oy dzgr =
MssCtse . 1 tod 1 Istsdy CiJtcOBddz disyJls H
O desW d dz! stelzs h OwWw GaztB RS s da OEffdzr = f j to!
f dztsh OH' ff so j # fedets fiffls dy A fls2d yddets f sdzz¥  fls t
ZOdztsf stc ttOL Bjtetsdg 0.05 1 0.10 S B.
OCIsdodz dsd WlkdeS ydesdzOdz! dz@ s ctwhkztf § Odsd !
\ J dzdzts 2 ddtstntsihtse Mow L 9 Olk! d Isjdg MOdgr d3 |
fls s ydzr ~ Misea tet al. [ 6 6] sB dzOtclz ) d dzd , Yls s
ykzefmlseadlsj dzt des ¢ pH, Isjd&fjtcOlkztecj d ¢
o Sdzts ¢ dzO. ltetsyj MM MowrLr o OdedVw {f to lefsipr, 51
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Ctsltster j o Bd hddhse | MdkzyOjs lsisH Gdess

&3y H!Y, Moeddaj y, twlsikzls!, dedCjdzz d yddzs.
tckets] HtojHEZOGCO] di3s] Htedd3j dzj dJj H dzw
yqdig o0a . aldotldd n g [ 6 7] MmMtsL HOE Is ftoslstsisd

B esydyfse, MYslSERf sdzf sl Odzd de" £ ©F dfc2d
ftosydes s lHts&ts, ylsts dr fstedmisOw MistelzC
wodzwe Isfpw Sstosh ddizsd ftesotsHddSOdRd  dzj Cls
H dzw LiIssets ftod d3d dzj dzd v . 1 J yOlsdg § i dzO|
BQltcd OdzO, Htodditedzts dzO 50% dzjeud, d
YyJjtedr ydf do fjtc! josets oatsdztsCdzO © Ho O
Ctej Bdzd j o™ & udfysds [ 43, 44].

Ye M., andBroughtRM. [6 8] ML HOdzd dzj sC Odzlzs d
otz € dzO ¢ kztoddz' & Bffsjdm ‘hjtog 5 § sdzd yd Miso ts
RLsdzV ydsdedz" j] Mots2MmMlsa® 1 Istsets 9 0OlsddzO M
ckmddetsets 2RO d 90LddzO dL f§sdzd+ W dtede -
sBi j O, Cslsste’ 2 HOdzdzr 2 oM d&BOIsj ted OdzO
HO o dzj dzd d , dL jtewdzd Hdzw COYHBGEEB 9 O0Ilsddz
Br s/ Mtlsdzgi M d&z0 f SOy mMsoatsd3 Isj f dztsq L ts¢
dlL Cktod dzr n fjt! jo fsCOLOdz dzzyhdj
fsdzdt Wdtedzr | otdzsC dzO, des dzj ISO¢C R Bstesh t

]l sdzsC dzs dL Ckted dz' n fjt! jo B dzts
BE®ROyd 7 dLHjdd2. [ jCtteOlsde dzOY Bk &C
sj SMkztes?2 d CtOmMwh dddd Moet2Mmise OdzJ . ]l t
Cktedde" d&3gd  jto! wddd dLGEBIstse dzj dzgO (L flek R
Yy dzdz¥ dzsLe v, Hd&zv Jj ftwsdLotsHmMIsoa O Istej Bz

it OL detstsBtcOL dzf | dMMmdzj Hise Odzdw BT dzd f te
otsdzcCtsdz Cktcddetsets f jte©®O dzO@O Mots2fMmlsa O Cts
[ 69] B"dzd dL EZyj dzr § ©=aBY tsundlapcptg dzdatgjd o tfj Gndk
fdzdilsr MmMtejHdzj 2 f dzslsdesmisd dL thdder d §Ek
% HS 95 %. |1 COyjfmbej SCdzjw dMftsdz L tso
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Dwei b et al . [ 70] dLctsis®aaf df Yt d3y
ZOlsztcOdz dzr n R3@ds ftod Otetg®@ dzH " A J B ' dzfs tcOL
d Misj Milse j dadz" j dBts dzts dzd Is dz" CsdmistezCIsd o
dmfsd L so Odzd™ o dzj Mkzh d2 Cter h 0%, { 50!
sBi jCIstse . RMY sdz L s Odzd Isjteiistej OC Isd 8
dL ctslstse dzj dzdz" j d 30fMg@mnls ( Hisgzo khk = BtsB 59 )
o dzd W dzd J tceOL dzd ydzr = dZzOIls ztc Odz! dz' = 9 fs dzts ¢
fjtcjtcOBtSIsOdzdzzt BEZBOGE d otdsCdO CkZtodc
Cktedder = fJjte! jo, ftej HBMIsOo dzj dzdzr § Tyso
o sdzsC dz0 € s B®zjd8ladzy tcdese s ff sdzd 3 tedets G 5
dmMfsdz! L so Oz 9 OCEZEZdgdetsy dzdls' Jjoatsy W StcdBES:
sy dz uydmisr 2 d { Stsdtsdiduds 2 fwtsdL o sH M
poBHWIS o MEZoks, LOCtk ks o 0OCkLE A M
HQOo dzj dzd 4 . Clsts ftcdotsHdIls ¢ MtsjHJdzj ded ¥
Mos2Mmiso O d dedLCdds tsBi jBsd fEMmssls.
COlssdzdzr = C BB BC, dimf sdz' L z2j &BOW o Mt
otsdzsC dzO, BB M judoOdzO Lk tizsigdzj dedzisj y d 15
COtclstsdzgj ftcdHOjIs MlstckzCIlskztedzze MlsOB d dz' dz
OS¢ fstedimisrj fite! jorj &Ok"™ BJMfjud
tcOMf tcj HY dzf dzd v M3 dzr .

Dwei b et al . [ 70] ) HiclzG tsd3 d mi
BdBS R sL dlstse MHjtoy O dr MmMdssdzz dz0 &
BOIT dL dOkzttOd dF » otdktsitd stotedCd
tcOL dzd ydzets G s ftetsyd dzls dztsG s MisH j oy Oded W
f jjtdc OB t5ls O dzdzts ¢ 5 -BolARAC iz CHfigjQdl jlstc OB 5 Is O dzdats «
d Brdzd dL e@tslstso dzj dz B ssHBARR BsCteets
dmMf sdz' L s Odzd Hdzv s dlsCd otdsCddmisr
dmfr sOdzr dzO0 tefployixuidelzd?y dd ¢ & B .Ols! tsdrtsC dac
Mz yow s o hOdzd BIrOdduyuj MSdy Moat2Mmls
Fftezesmisd) 5 MtcOodzj ded¥ Mts Mo 52 Mis o O d3«
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tcOL O. U ydmilsts? fn d3ts dzr Bts H Iz dz Ef tckzct
ftedBdzdL dlsj dz dets 0. 9 581d@A flsg sEYY OISO d3df
40 d&OM. % o ceAsEEzOd CEOB B dBGOM. % o dzis§ dzC
BBs H Iz dz FftcketsmMisd Htod tOMmlswy jdzdd tede
oBdzsC dzd mis d3d dBZOIs O d3d , MsH j 6 OBEBPcd 0
BOM. % cOL BAEZEES3 0 sdBOH. % odstdzO Sbktd
Ffczetsmlsd fted tOMlswy jdzedd ftedsdzdL sy oz

] zOMmistsw h j | o tcj dgw ftotso SHWIsw d oz
dimf sdz L s9 Odzd & CJteOlsddz® 9o COydmlse J H
BdBteOL dztsy j dad Vv . ¢ daOdnlis'ts d3 jdeddz By s Ay 56 §
~nstesh dj dj~Odduyd MS&dj Moats2Mmlse O, f Otc Od
dimtf sdzr L tso Odzd WlztadLjdz®c Qefiflsdjam Is-e33].dzdzts 2 Mte j

l sdzsC dzO0 L SCkteddzr = fjter jo MmMsmistswis
f esydetsmls: ¢ | f ez szt Y d QEQRIsdsts dz  d3j dz' h j
o tsdzts ¢ dzO . VHdodIlsj dzt dz@ d3 C OyJ mMlseo tsd3 o tsdzt
yomilsdydzow Cted Mls Odzdzd ydzts M Is - d MistclzC Is
Mo tesilsd o dzj dzd J CsBf sLdlsso dzO i sdzd d3j |
HyWiBtecd3dtetso Odzd ¥ § I tEBdpEfydilsuyjdda'Glzs o' Mis€ (-
(3.4 o6 5 110). s totsd3d stsc s, o 5 dzts € dzO
or M dd3 bkHddddzj dzd § &B. Ilrhjefsdi3wdzzlsr § €
Emf jhdese s fteddsj dagj dedW o tsdzsC dzO dL S kted
Ote d3q tc s[AD2EH] W

1 B4 s sd3kz dimMmdzj Hiso Odzd W ) H O dzdzts d3
f tctsH sdzy O Isfpyw .

1.8. Jdazdwddj Mmdjhjddy dz0 MistezClskztelz d

g3 " jddi foddditwess ] H Mkt
ftesyj M, fwesdhasuwhd2 61  HJ2 s fd¢
fsdzi 2. ) tefd dfgiEscHsAdedBY S dzi dzlsd3® IS o dsiitsdp] to(d
CsBf sLdlsse) dd3d 4 smw § sIsj dzyd Odz! dzOW 9 5
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COyjmsoa® CO3HBEB CWRYfd] dzsO o C tsdzj 1
f sdzj L dzr = Mo s2 Mise d3dzts ¢ s G is A3 B l6zjj tdalf @ztizES o
sO¢ dJ nOtcOCIsjtedmisd ¢ d, ¢coO¢ ftcdtctsH O H
mMetsilsdztsh § dzd § L Isdn W oL, tcOL d3j tor d tO
HdMY j emdzats?2 WOLT, &EBIYIWOLdE] oL OddisH 2

t FEAHSO d dzls § dzfd o dats § tcOL o dIsd j it
flJtcjtcOBESIsC ] BOjtedOdzse o bkmdzsedwas M
MHoadcetsor 7 HJWBSteddOyYyd2 fHtoed fsor h jdedzr n
[71].

ANlzdzH Od3d dzls Odzt dz" | fteddeyd g B sBH O
RdzMisdlskls] ~ddBduyi M2 WdLdSd PEY~ 16.5H .G
OCOHjJBJEBBAR 1 .4, [ ddStszsfser d@3 d Mslstolzt
dmMfsdz? L s9a Ols! Mw Hdzw WdLdyjmMeés2 d =~ dda
ndrdudméd?2 fteddydy, djyxohd2 o tsMmdtse
Yls ts L dzj e dv, L Of O] dadzO WY tc @ dztsogQ ldzf tf d Otet
f sor" hjdadzg" n Isj BB 4§ OSEZtcOR, f SH 9 tSLHJ 3
tcj OdzdL zjIsfqw o ®BOLto Odzdd desoats?2 ftso j
ML HOIY lsdtsmdlIsj dz' dzs dzgi Bsdz' "5y MHod@
1 Isdr EmMmzseodw o M pyapP@dzH®@c f SHtsB tc Odzdz" o3
fsLosdzvjIs f sz yOls: CesRf s dydd m or Mt
Csli3f sdzf dzlstso sBj M jyde O j2 9" MsC dj
sBteOL ks M jesmMw d&BOLjtedOdzO [ 71] .

JHdzdds dL HisMiskz{ dzr n dmissydzd § dzw ¥ Isdg®
Slsn BHT Ckted dzr n fjte! jo, Mos2 Mlse O, d
ftojHr HENMNdR tcOL Hj dzO~A . ¢ dzOdzd L dzd Is j tt Ols
¢ JteOlsd dz, f sdzz yoj dzr 2 dL Ckted dzr n fJte
ZzOf§ ts dzdzd Is j dz fted MsLHOdd BdEHOBY &GOz
lojHJ]dedj CJteOlsddzO o MsMmisOo Codsf sL I
f sz yoj d&3r = dLHj dzd 2, O IsOSY) ko jddvyde
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NdMmMsCtsMmlsd MtejHd BOjtedOdztes Bdtdsedyy
dzdh+ =S dlsd dzlz.

4 dzj His9 Ols j dz' dzis j tc dytslyfj dzQ fidds[qf y dzr = f tsdzd d3d
ftcdotsHdIls ¢ BGBtOLBoaOddY BIdBSSHRBf LB .

1.9. wbtckClskztce®O d Mot2Mlso® BIBS R L L
CesBfsLdydd fsdzdtsdzj Wddzse M € J tcOls d dats 3

]l z20y0o0dzj ttOmMmdBIslstcddd BdsS i3 sL disr ,
C 4 ©OIsd dzls digzy Piasdz{ «( 1 ¢ ) d ¢ s (3esd ddig dasE:
ftcdrtsHdIshy Btsdzj j 50 &OMm. % { tsdedid3jdic & ol
T Yyomlsquydes CtedmMlsOdzdzd yd MSdj dBOIs| ted Odzr
CedMmls Odzdzd ydzts s d [ 72, 73] . Clsd © Minty3
dmf sdz! L s Odad W fJjte! jora o sdzts € sdz )
dmf sdz L soe Odzedd yoOMmilsd ydes SCted Mmls Odzdzd yd M<
BdGSSCtsRBY sLdIstso , Otcdzd tc 59 Odzdz" - CtetsIs € d
WBtedsdtelzj simqw dz0O cteOdzedyd ©OLHJ EZO otdstc

v09, tOBslsj [ 66] B ¢Skt Ldtds® B =HOO dig ) daf
d 16 tOLdzdydsts?2 mMisjtfjdd € ted milstdizzdu@stsidyd
CtedmMlsOdzdzd yj ME B8] CBtelsC ] otdzst dats H dzd «
d  dztslsdetsfyls3[?5,76].. 89 ¢/ Mmd3

] 1 Ists?2 i@ lg'ujj M¢ 4 oLOddisH | 2 Mls
otz dets/ fsdzd dzd 6 L Eyj des fE2Isjd3 dL d3j dzj
Emdzse d2 tBtcOBBISCJ.

[COL Odzts iy Ylsts 99 jHJdadj o tsdzts € tsdz
ftsdzd{ Isqdzj detse  dzdL S 52 f dzsBdzts®plsd. . () S )
(191 2035 mocm. .), des EeojdzdydeOjl €t

fsddl kddj dzgses o' MsSs2 §dslsdshlsd (16
ftsdedy O% s CtodMmls Odzdzed ydetsfls: o ¢ sdzd Isd dzj
Ctod s Odzdzd ydesfyls! o §odd!t Isddzj dz0n dasisg§
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L dzOyj dedv f§ dztslsdesfylsd 16711 11133A d [1 €
tcOLo jlsodzjdedj o 1Isdrm ftsdzdd3jteOr 5 MtcOe

lted 1 ltsds m"dd3dy MCOw fJtodtesHO ff sdzd
fSHHjty do OdzOm! f sflstsw dadats 2 , O dzdkds fiag ©
L Bj dzv 2Oy . [ dStesMStsfdw HJj Bsdmstedtelz,
otz C dzZOd3d d fsdzd d3j tetsd3s HdzW B tsdzj j Od3tsto

Il fsmMdzjHdzij otej &3 dzOB dz6 HOJ Isfpw  d dzls,
2O thdtses | CttlsSdrn obdst tsdz, {§ tsdglizipjndzde
[ 77]. Cbd otdsCdzO BrM ydets ddzjsls d3j dg' h
9 ts dzts € dzO. [ded 1 CtdtsedyimMcd ydfglsr j d
ltoj HY sdzOG Oj Isfyw Yylsts otsdzsC dzO dzi My s
fjtejtcOBBISCd f tsdzd d3j tots oz dzff daistd gj lis] W dzjte Oy lskig
sBteOB IS d, d Its, d Httkzets] fJtetsdmnr tsHJI
2O sdzdzd Isj dzd I MY sdz L 28 Isfypw . mtslsw  zo j dzd
dMfcd Lso Odedd BteOddyjmMSdrn otdst td
ftod B3 dad dzed d difts e USid S o J ydwdud M&dJ
ftsorh jdada QR HeOL His Btsdzj j dedL Ct52 f dztslsd

] BdsSCtRItLdlOR, OttdRdtetses Odzdz' &7 € Btst
tcOMftcjHjdzjded | otdzsCtsdz o dBOIstedyj HIsdy
fJjtej dGgdelzL €. JtecOdduimMSdd otdst dd K
MewiL! ®BINHE &BObtedyds &3 §sdzddjtesd d ofs
ndBdyuj Med?2 c¢clsmlse. 1 1 sy MzzyoOj CBo
dgdzH 2 € yd sdzdzH j-ac@ Gedz' mBdz” | oL Q. BBsH j 2 Milse W

J MisOls+ j [ 6 9] CitcOlsddztso 5§ fj tc!
Cted Mis Odzdzd yj MS B-j0. 3 B dzdidets 21 . 8Is Mz d ¢ sl
fteddzj tedzts 5 B¢ d3 180 Mds@fyY te% Ofdatfj R § O dadw) fp 1
fl luvgf = 0.22 E/10 dddz ftod &9 IplkCs odj tc2H.!
mMsmMissWw dzd d . v B jtcOlskte® jets § dzOoe dzj dgd W
MsMisQoadzw jIs 45%. stdiftsLdlsr Mmdgjh do Odzd ¢
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RL By nOddud MSdma dmMyr sOdzd?2 MmdzjHiz]ls,
o jddyde O lsmw 5 oij tej " /esdNBGA) Isticls dast gzist
ftocjHj dZOBBd Ctedlsdyd MS et lsdats® P dzdf ¢ L | dgg ¢
Mos2Mlseo © daj d34 dzgv dzd My* .

lted 1 Istsd3 diBsH gde'd s st dsts iflésd® ko j dzd yd
COLO i MigOdsdgs®dzO, 1 0 ftejHjd kjCEzyj nl
HOY OL tsdzj tsBi j dgdzts 20 . tbtddzd 1 dets{dzts Clsdisadz Od L dg
Isj SkydMmMisd ECOL" 90jIs dzO w9 jHjdzdd dBOIs,
shdztso § OdzOdzd L O f sdzlz yj dagdzr = toj L zdz
ftesedzsL qiocso Odzgd™ fosydesmisd BIdBS iRy 5L gLk

[ dzv HOdz dzpfi Hpso®da i sted j dzlsOydd o tsdzt
otz dets/ f sdzd d3gj 6 f so jJtorn desisd dL dzs O Ml
f sd3tsh 1+ 8 wC[ .

835786 2.0 kV X1.00K 38.0

t dm. 8 . g C [ 10 &OMm. % ( O) d 40 &OMm. ¢
oBdzsCsdz 9 1 6G11. zCOdO 30 S d3.

RL tedf. 8 odHds, ylsts f§kmsslsr §&d
fsi sk fehmssls’ &sckls ftojHME®o dwOsky I
oEdsC dZOBd. [ fdd Br fhkmisslsr wo dv ddf:
ffmisslsr ddjdzd BT Bdjij hdiesyEho odshimst
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0.1 fqds MsMmlsQodzv jIs 1/ 3 L dzOyjdedj Istsdzh d ¢
syjdedls!, bRz Yyt ostdst dO B dOY j d&
tcOMY tcj H j dzj dzr ) sBteOL YJ, Yls ts dzy dz0 dzts
WL dujMSdE Mmes2Mmise .

lted b3 REHBE dodstsdaddjesd ddj
oL OddsH j2Misedj, Ylsts MoadHjlsjdzt MsakzjlIs
dzj S slststes?2 Mlsjtfjded. 1 tesdmMatsHdl St HJC
otz C dzZOd3d s dZjtej o' lswedoOdeadWw o tdzts§ 5¢
femMsslgrCslsstcr | ottt dO0 MsdkOd o Ists?2
fedzdBjte. Skt ECOLT 90jlk dzO® fMdd dztsj
fsCOLOdgdzts] dzgO@ todfm. 9 d BBd htsj ko j dzd
40 &BOM. %.

4

@35788 2.0 kV X5.080K E€.00sm

tdm. 9. wCf 40 &OM.{% tc!0j.ol Nfydy CCAE QT diat
6 &< .

SjteOIsddz MtsHjteydlIs c e w L Odzdzlz 8 o SH L
oHBeSHAZ d@3d MewLwddd o MstickCIskztcj B J dz€
ftcd o MsCdr Isj B jcOEZtcOR . Clsts f sHIso
o szt ¢ dzO~R . lisdzjajL Odndirosj 2 ilse dw o B dzts € dz
ModHjlIlsjdz Mlsekels fEkmMlssilsr, R OtOSCIsj tcdz
OoBHB2 ftod BEOBBISE ] . ]l sHtsMtsH j oy O d
CdHtsW B dats 2 BOIsted yd 2 1 G111 . 1 sdzj J m

pEdsC dsds Yo df Sda{Ey i3y dzs, fed or fr 5 Od
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sBtOBESISCd d Mddzr detsets oL OddBEsH | 2Mlsadw ¢
CJtOlsd d&zO.

sO0Cdd3 tBtOL 53, i sdzlz yJ dzdz" j§ B3j = Odzd
BSCtosMEsfdd ftsHIse JteyHOE I, Ylkts dzj S tsilstst
d tsfflzd i3] tetsds dzj IstejBlkzjls MewL ks hdn 0Ocjd
sBtcOBtSISCE oadsCtsdz. [ Ozt Istsets, ylsts, Jf
Btsdzj J] o' MtsCdd3 dBsHEzdz]j &3 EftczetsmMisd, Ists
otz dets/ f sdzd dzj 6 H dzv f sdCygddzed v Ot B tots €

) tod 1lktsdk §dskdshls! BdsStsdkfsL dlso
fjt! josets oSS dzO bkdjdd " Ojlsiw dz® 2 %.
I fls@Barong JR et a. [ 78] B d&s dhMisd L&

CtedMmls Odzdzd yJ MS 54§ CjtcOlsddzso 55 g 6! j a tz
sls 0. 0053 Hds dis.fills / f§ d3, 0d SB@Uz cdzGrfdis dzdzd Is j dz
2O smMdsej ¢ jtObdd/ fsdzdl sddzjd 9" Ms¢ 52

1CJ11 (WDPWROM 1l vt = 0.06 &/ 10 o&&dd
f dztsils dzts fls d 2 90 . 1D5] tecH/tsiglz MsMistsw dzad d  f to d d3j dz
U B j Ol zBO dzj detf MstPlo BB AC, O Mmisjtfj dz
MsmMisQoadw jls 73% [ 73] .

l sdzzyj dzdz" | tBteOLY" dMfrilsr o Odzd dzO0 s
BsHEzdY EZiBckc &0 dGsp)l J dzd ¥ 1 dag) dzjfdimfd” t{OL 6" o
ftsojton detsis f sL o sdzv dzd tsoyty dizs{Asdzts /| $ 5 @
stedJ dzsOyde o tsdzts€ dzO.

g CRJCtosW slstsatcOW d d fsojtendatsimisj 2 d
dzj LOCtejfdzjdedzr » ddzd corfr swdzzlsr ne otdzs¢
bojdduyj dzdd M ¢ Od 200. RLEBBtOY j dzdz 2
s§udddj 15 dgdz aftee@ jifgdoMtessn0 B/ Bdé.d
HCRJCtotsW slstsctcOW d d dzj fsCOL" 90] s L O
ol lswdzzlsm n otsdzsCtsdz ) ko j dzdyd ded § d3 ME stet
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