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1. Summary 

PulpIng project aims at the development of a high-quality pumpkin pulp product enriched and 

preserved by added-value compounds obtained from pumpkin by-products, fostering an 

integrative and sustainable strategy. Defining the best agronomic conditions for sustainable 

pumpkin production, is the main goal of the WP1 – “Defining agronomic conditions for pumpkin 

production”. This report refers to deliverable D1.8 – “One publication in a peer-reviewed open 

access journal regarding the agronomic performance and quality of pumpkin genotypes under 

sustainable farming systems” of the WP1. One publication is presented regarding the variability 

in crop performance and chemical profile of 11 pumpkin genotypes cultivated in Greece, 

including two commercially available and nine local cultivars (ANNEX D1.8, published in 

Horticulturae journal (MDPI).  
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ANNEX D1.8 
 



BhsWshnm. Kdhbgsvdhr: L0F0, Lnkhma:

ü0J0, Char: L0H0, Bakgdkga: Q0B0, Ohqdr:

S0B0R0O0, Oaukh: N0, Nkhudhqa: L0A0O0O0,

Odsqnontknr: R0ü0, Aaqqnr: K0, Odqdhqa:

B0 Uaqhaahkhsx hm Bgdlhbak Oqnzkd amc

Ahnabshuhshdr ne sgd Ekdrg ne Fqddj

Otlojhm Kamcqabdr0 GnpshbtkstpYd

1912: 8: 11210 gssor.??cnh0nqf?

1902289?gnqshbtkstqad8111121

übacdlhb Dchsnq. Qnadqs Udadqhb́

Qdbdhudc. 2 Rdosdladq 1912

Qduhrdc. 6 Mnudladq 1912

übbdosdc. 12 Mnudladq 1912

Otakhrgdc. 14 Mnudladq 1912

Bnoxphfgs. ˛ 1912 ax sgd atsgnqr0

Khbdmrdd LCOH: Aardk: Rvhsydqkamc0

Sghr aqshbkd hr am nodm abbdrr aqshbkd

chrsqhatsdc tmcdq sgd sdqlr amc

bnmchshnmr ne sgd Bqdashud Bnllnmr

üssqhatshnm —BB AX( khbdmrd —gssor.??

bqdashudbnllnmr0nqf?khbdmrdr?ax?

309?(0

e�orhatirtouc

�pshbkd

TWphWahkhsx hm BgdlhbWk Opnzkd Wmc AhnWbshuhshdr ne sgd Ekdrg ne
Fpddi Otloihm KWmcpWbdr
LWphW F0 Kdhbgsvdhr fl:1: �cphWmW I0 LnkhmW fl:1 : LWphW Hmâr ChWr fl:1 : PhbWpcn B0 BWkgdkgW fl:1 :
S�mhW B0 R0 O0 Ohpdr fl:1 : NtpWmhW OWukh 2 : L0 AdWsphy O0 O0 NkhudhpW 3 : Roxphcnm �0 Odspnontknr 4:) :
KhkkhWm AWppnr fl:1:) Wmc BWpkW OdpdhpW fl:1

1 Bdmsqn cd HmudrshfaÖaán cd Lnmsamga —BHLN(: Hmrshstsn Onkhsdãbmhbn cd AqafamÖa: Balotr cd Ramsa
üonknímha: 4299/142 AqafamÖa: Onqstfak, laqhafaaqhdka&hoa0os —L0F0K0(, alnkhma&hoa0os —ü0J0L0(,
laqha0hmdr&hoa0os —L0H0C0(, bakgdkga&hoa0os —Q0B0B0(, samha0ohqdr&hoa0os —S0B0R0O0O0(, baqkao&hoa0os —B0O0(

1 Kaanqasíqhn ürrnbhacn oaqa a Rtrsdmsaahkhcacd d Sdbmnknfha dl Qdfhódr cd Lnmsamga —RtrSDB(:
Hmrshstsn Onkhsãbmhbn cd AqafamÖa: Balotr cd Ramsa üonkímha: 4299/142 AqafamÖa: Onqstfak

2 Kaanqasnqx ne Fdmdshbr amc Okams Aqddchmf: Cdoaqsldms ne üfqhbtkstqd: Bqno Oqnctbshnm amc Qtqak
Dmuhqnmldms: Tmhudqrhsx ne Sgdrrakx: Exsnjnt Rsqdds: 27335 Unknr: Fqddbd, ntqamhaoaukh&tsg0fq

3 QDPTHLSD–Rbhdmbd Bgdlhbak Cdoaqsldms: Eabtksx ne Ogaqlabx: Tmhudqrhsx ne Onqsn: Qta Inqfd Uhsdqan
Edqqdhqa mn0 117: 3949/212 Onqsn: Onqstfak, adasnkhu&ee0to0os

4 Kaanqasnqx ne Udfdsaakd Oqnctbshnm: Cdoaqsldms ne üfqhbtkstqd: Bqno Oqnctbshnm amc Qtqak Dmuhqnmldms:
Tmhudqrhsx ne Sgdrrakx: Exsnjnt Rsqdds: 27335 Unknr: Fqddbd

) Bnqqdronmcdmbd. rodsqnontknr&tsg0fq —R0ü0O0(, khkkham&hoa0os —K0A0(

�arspWbs. Sgd ahl ne sghr rstcx var sn duaktasd sgd bgdlhbak oqnzkd ne sgd fidrg amc xhdkc oaqaldsdqr
ne Fqddj otlojhm fdmnsxodr: hmbktchmf mhmd knbak kamcqabdr amc svn bnlldqbhakkx auahkaakd btkshuaqr:
enbtrhmf nm uaknqhyhmf sgd fdmdshb onnk ne BtbtpahsY ro0 vhsg ghfg accdc uaktd oqnctbsr0 Xhdkc
oaqaldsdqr —ldam eqths vdhfgs amc snsak eqths xhdkc( qdbnqcdc ghfg uaqhaahkhsx vhsg fdmnsxodr U7 amc
U1 rgnvhmf sgd ghfgdrs eqths xhdkc0 Lnqdnudq: fdmnsxod U11var sgd lnrs aatmcams hm fktbnrd amc
snsak rtfaqr amc rbnqdc sgd ghfgdrs rvddsmdrr hmcdw rtffdrshmf fnnc sarsd amc oqnlhrhmf laqjdshmf
assqhatsdr0 Sgd ghfgdrs amshnwhcams abshuhsx —NwGKHü arrax( var arrdrrdc hm sgd U7 fdmnsxod: vghkd
sgd U1 fdmnsxod rgnvdc sgd ghfgdrs �/: β/ amc snsak snbnogdqnkr bnmsdms0 Nwakhb abhc var sgd lahm
nqfamhb abhc: enkknvdc ax lakhb amc bhsqhb abhcr: vghkd nqfamhb abhc bnlonrhshnm uaqhdc alnmf sgd
sdrsdc fdmnsxodr0 Lnqdnudq: sgd fidrg dwsqabsr rgnvdc uaqhdc amshlhbqnahak abshuhsx afahmrs rdudqak
aabsdqha amc etmfh: vghkd mn snwhbhsx afahmrs mnm/stlnq bdkkr var qdbnqcdc0 Hm bnmbktrhnm: ntq
qdrtksr lajd duhcdms sgd oqdrdmbd ne ghfg hmmasd uaqhaahkhsx hm sdqlr ne bqno odqenqlambd: bgdlhbak
bnlonrhshnm amc ahnabshud oqnodqshdr mns nmkx adsvddm sgd cheedqdms fdmnsxodr ats akrn as sgd hmsqa/
onotkashnmak kdudk0 Sghr zmchmf hr ne ghfg hlonqsambd enq sgd uaknqhyashnm ne sgd knbak fdmdshb onnk
ne BtbtpahsY rodbhdr sgqntfg sgd rdkdbshnm ne dkhsd fdmnsxodr vhsg ghfg xhdkc amc ptakhsx ne eqths:
bnmsqhatshmf sn sgd bnmrdquashnm ne uaktaakd fdmdshb lasdqhak amc khlhsashnm ne sgd qhrj ne fdmdshb
dqnrhnm ctd sn mdfkdbs ne knbak kamcqabdr0

Idxvnpcr. BtbtpahsY ro0, amshlhbqnahak abshuhsx, knbak kamcqabdr, ahnabshud bnlontmcr, amshnwhcams
abshuhsx, bxsnsnwhbhsx, eqths ptakhsx

fl0 Hmspnctbshnm

ülnmf btbtqahsr: BtbtpahsY hr bnmrhcdqdc a fdmtr vhsg bnmrhcdqaakd chudqrhsx hm sdqlr
ne sgd okams fqnvsg gaahsr: eqths lnqognknfx amc chrdard qdrhrsambd: ar vdkk ar sgd mtsqhshnmak
amc ogxsnbgdlhbak oqnzkd ne eqths: vghbg hr lahmkx assqhatsdc sn hsr bnlokdw cnldrshbashnm
sqaidbsnqhdr )1[0 Sgd fdmtr oqdrdmsr a oqd/Gnknbdmd chrsqhatshnm: nqhfhmakkx hm sgd enql ne
ahssdq eqthsr )1[: vghkd hsr cnldrshbashnm snnj okabd hm mnqsgdqm Rntsg amc Bdmsqak üldqhba
ba0 19:999 A0O0 )2[: adhmf hmbktcdc alnmf sgd daqkhdrs bqno cnldrshbashnm qdbnqcr0 üksgntfg
sgd qdkashnmrghor adsvddm vhkc amc cnldrshbasdc rodbhdr aqd mns vdkk dktbhcasdc )3[: hs hr

GnpshbtkstpYd 1912: 8: 11210 gssor.??cnh0nqf?1902289?gnqshbtkstqad8111121 gssor.??vvv0lcoh0bnl?intqmak?gnqshbtkstqad



GnpshbtkstpYd 1912: 8: 1121 1 ne 11

jmnvm sgas cnldrshbashnm hmunkudc sqahsr qdkasdc sn eqths ptakhsx: oqhlaqhkx enbtrhmf nm sgd
knrr ne ahssdqmdrr amc eqths rhyd )1[0 Hmcddc: alnmf akk okams rodbhdr btkshuasdc enq sgdhq eqths:
rptargdr amc otlojhmr oqnctbd sgd lnrs oqnentmckx rhyaakd eqths hm bnloaqhrnm sn sgdhq
mnm/cnldrshbasdc vhkc enqlr )4[0

Otlojhm hr sgd eqths ne BtbtpahsY rodbhdr sgas adknmfr sn sgd Btbtqahsabdad ealhkx amc
hs hr sqachshnmakkx bnmrtldc akk nudq sgd vnqkc0 Otlojhmr adknmf sn sgd fdmtr BtbtpahsY K0:
vghbg dmbnloarrdr 8 rodbhdr–B0 lYwhlY: B0 odon: B0 lnrbgYsY: B0 YpfxpnrodplY: B0 chfhsYsY:
B0 zbhenkhY: B0 endshchrrhlY: B0 njddbgnaddmrhr amc B0 oYklYsY–sgd zqrs sgqdd adhmf sgd lnrs
bnllnm aqntmc sgd vnqkc )5[0 üksgntfg sgdrd sgqdd rodbhdr gaud bnllnm qdpthqdldmsr
enq noshltl fqnvsg amc cdudknoldms: ctd sn sgdhq vhcd acaosashnm sn rnhk amc bkhlashb
bnmchshnmr: sgdx uaqx qdlaqjaakx hm eqths lnqognknfx —d0f0: eqths rhyd: rgaod: rjhm amc
fidrg bnknq amc fidrg rsqtbstqd(: ar vdkk ar hm mtsqhshnmak uaktd )6[0 Lnqdnudq: hmsdqrodbhdr
gxaqhchyashnm qdrtksr hm bnmrhcdqaakd gdsdqnfdmdhsx as sgd hmsqaonotkashnmak kdudk vhsg a
kaqfd mtladq ne rtarodbhdr amc btkshuaqr sgas uaqx hm rhyd: rgaodr: bnkntqr amc sarsd )7[0
Sgd udqmabtkaq sdql ne otlojhm hr bnllnmkx trdc sn cdrbqhad sgd eqths ne BtbtpahsY odon K0:
B0 lnrbgYsY Ctbgdrmd dw Onhq: B0 lYwhlY Ctbgdrmd: B0 zzbnkhY Antbgã amc B0 YpfxpnrodplY
J0Jnbg rodbhdr: vghkd hs hr hmsdqbgamfdaakx trdc vhsg rptarg nq vhmsdq rptarg sdqlr )8[0 Hm
acchshnm sn sgd okdarams fiauntq amc udqrashkhsx: sgd jmnvm mtsqhshnmak uaktd amc etmbshnmak
oqnodqshdr ne otlojhm gaud fasgdqdc rhfmhzbams hmsdqdrs hm rbhdmshzb rstchdr amc gdaksg/
bnmrbhntr bnmrtldqr )19[0 ür fknaak bnmrtldq sqdmcr hmbqdarhmfkx kdam snvaqcr gdaksghdq
amc rtrsahmaakd ennc bgnhbdr: sgd chudqrd mtsqabdtshbak oqnodqshdr ne otlojhm eqths gaud
daqmdc hs a okabd ne hlonqsambd hm lncdqm chdsr )11-12[0

Sgd fidrg —otko( hr sgd lnrs aooqdbhasdc oaqs ne sgd eqths: vghbg qdoqdrdmsr lnqd sgam
69’ ne sgd vgnkd eqths )13[, hs hr a fnnc rntqbd ne baqangxcqasdr: chdsaqx zaqdr —drodbhakkx
odbshmr( amc oqnsdhmr: vghkd hs bnmsahmr rhfmhzbams alntmsr ne eas amc lhmdqakr: uaqxhmf
alnmf rodbhdr amc fdmnsxodr )14-16[0 Hm mhmdsddm abbdrrhnmr ne BtbtpahsY rro duaktasdc ax
Mvnza ds ak0 )16[: sgd bqtcd zaqdr uaqhdc eqnl 9044’ sn 1093’ hm eqdrgvdhfgs —lnhrstqd eqnl
67035 sn 81086’(0 Bnmrhcdqhmf am acdptasd hmsajd ne 14 f?cax ne zaqd ax DREü )1[: sghr eqths
bnmsqhatsdr sn a aakambdc chds0 Sgd ghfg lhmdqak bnmsdms ne hqnm: onsarrhtl: ognrognqtr:
lafmdrhtl: rdkdmhtl: bakbhtl amc bnoodq gar addm vdkk cnbtldmsdc rn eaq hm cheedqdms
otlojhm uaqhdshdr )17:18[0 Hm sgd otko ne BtbtpahsY lYwhlY: 173023 ± 1013 lf?199 f cv
ne onsarrhtl amc 42056 ± 9018 lf?199 f cv ne hqnm var entmc )16[: vghkd sgd ”Vaçfnqã
cnkktfn‘ chrg: vghbg bnmrhrsr ne anhkdc otlojhm —6701’ ne otlojhm eqths amc 1107’ ne
vasdq(: oqdrdmsdc 164209 ± 201 lf?199 f cv ne onsarrhtl amc 302 ± 901 lf?199 f cv ne
hqnm )19[: vghbg acdptasd hmsajd amc audqafd qdpthqdldms hr: abbnqchmf sn DERü —Dtqn/
odam Ennc Raedsx ütsgnqhsx(: aants 2499 amc 5 lf?cax: qdrodbshudkx )11[0 Hm acchshnm sn
labqnmtsqhdmsr: otlojhm hr akrn a qhbg rntqbd ne drrdmshak lhbqnmtsqhdmsr rtbg ar uhsalhmr:
amshnwhcams bnlontmcr amc nsgdq ogxsnbgdlhbakr0 Rdudqak rstchdr gaud rgnvm sgas otlo/
jhmr aqd a mnsaakd rntqbd ne uhsalhmr ü: B amc D: vghbg okax bqtbhak qnkdr hm rtoonqshmf
hlltmd etmbshnm amc abshmf ar onsdms amshnwhcamsr sn bnlaas nwhcashud rsqdrr: hm acchshnm
sn sgd oqdrdmbd ne akjaknhcr: fiaunmnhcr: onkxogdmnkr: sammhmr: ogxsnrsdqnkr amc btbtq/
ahsabhmr )17:18:11:12[0 Jatq ds ak0 )18[ akrn ghfgkhfgsdc sgd fqdas alntmsr ne oqn/uhsalhm ü
baqnsdmnhcr hm otlojhm amc sgdhq hlonqsambd hm cdudknohmf hlonqsams amshnwhcams deedbsr:
qdctbhmf sgd qhrj ne bdqsahm chrdardr hmbktchmf bambdq0 Sgdrd bnlontmcr aqd jmnvm ar
amshnwhcams amc amshlhbqnahak afdmsr enq sgdhq baoabhsx sn mdtsqakhyd gaqletk eqdd qachbakr
hm sgd ancx: oqdudmshmf nwhcashud calafd hm bdkkr amc shrrtdr: amc hmghahshmf sgd fqnvsg nq
jhkkhmf ne lhbqnnqfamhrlr: rtbg ar aabsdqha nq etmfh: bnlaashmf hmedbshnmr nq oqdudmshmf
sgdhq roqdac: qdrodbshudkx0 Bnmsdmsr ne 16108 µf?f ne baqnsdmnhcr: 1-19 lf?199 f ne uhsalhm
B: amc 8-19 lf?199 f ne uhsalhm D aqd qdonqsdc hm otlojhm fidrg: vghbg akrn bnmsqhatsdr
sn a gdaksgx chds —audqafd qdpthqdldms ne 8 f?cax ne baqnsdmnhcr vhsg oqnuhsalhm ü abshuhsx:
amc 119 lf?cax ne uhsalhm B: ne vghbg acdptasd hmsajd hr 12 lf?cax( )11[0

Adxnmc hsr mtsqhdmsr: otlojhmr onrrdrr etmbshnmak oqnodqshdr sgas aqd ne oaqshbtkaq
hmsdqdrs sn sgd ennc hmctrsqx0 Rgaqla ds ak0 )13[ qdbdmskx qduhdvdc sgd gdaksg/oqnlnshmf
onsdmshak ne otlojhm hm sdqlr ne amshnwhcams: amshbambdq: amsh/hmfiallasnqx: amsh/nadrhsx:
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amsh/chaadsdr: amshlhbqnahak amc nsgdq ahnabshuhshdr: ar vdkk ar hsr aookhbashnm hm sgd ennc
hmctrsqx: ar a bnnjdc: onvcdqdc nq otqddc hmfqdchdms hm cheedqdms ennc oqnctbsr0 Sgdhq as/
sqabshud sarsd amc uhaqams bnknq lajd sgdl rthsaakd enq sgd enqltkashnm ne gdaksg/oqnlnshmf
ennc oqnctbsr: hmbktchmf rntor amc rmabjr )14-16[0

Otlojhm btkshuashnm hr vhcdkx oqabshbdc abqnrr sgd fknad: adhmf fdmdqakkx a vaql/
rdarnm bqno sgas sgqhudr hm vdkk/cqahmdc: mtsqhdms/qhbg rnhkr vhsg fnnc rtmkhfgs dwonrtqd0
Hsr btkshuashnm amc aooqdbhashnm lax uaqx abbnqchmf sn sgd vhcd uaqhdsx ne otlojhm rodbhdr
amc bqnrr/onkkhmashnmr adsvddm btkshuasdc rodbhdr amc?nq vhcd qdkashudr: vghbg qdrtksr hm
ghfg fdmdshb chudqrhsx amc hmgdqdms onkxlnqoghrl )17-29[0 übbnqchmf sn casa eqnl EüN
—Ennc amc üfqhbtkstqd Nqfamhyashnm ne sgd Tmhsdc Mashnmr(: hm 1911 sgd otlojhm oqnctb/
shnm —sgd affqdfasd ne otlojhmr: rptarg amc fntqcr( var aooqnwhlasdkx 13 lhkkhnm snmmdr
gaqudrsdc eqnl 104 lhkkhnm gdbsaqdr: vghkd sgd vnqkc=r kdachmf oqnctbdqr vdqd Bghma —ao/
oqnwhlasdkx 603 lhkkhnm snmmdr(: enkknvdc ax Tjqahmd —aooqnwhlasdkx 1032 lhkkhnm snmmdr(:
Qtrrham Edcdqashnm —aooqnwhlasdkx 101 lhkkhnm snmmdr( amc TRü —aooqnwhlasdkx 101lhkkhnm
snmmdr( )21[0 Vhsghm sgd Dtqnodam Tmhnm: otlojhm hr btkshuasdc nm 73:169 gdbsaqdr vhsg a
snsak oqnctbshnm ne 106 lhkkhnm snmmdr: vghkd sgd lahm oqnctbdqr aqd Roahm —678:679 snmmdr(:
Hsakx —591:559 snmmdr(: Eqambd —319:259 snmmdr( amc Onkamc —215:299 snmmdr( )21[0 Hm Fqddbd:
aksgntfg otlojhm cndr mns nbbtox lamx gdbsaqdr ne afqhbtkstqak kamc —1169 gdbsaqdr vhsg
ammtak oqnctbshnm ne 51:119 snmmdr )21[(: sgdqd hr vhcd fdmdshb chudqrhsx vhsg rdudqak knbak
kamcqabdr adhmf btkshuasdc akk sgqntfg sgd bntmsqx0 Sgd ammtak vnqkc oqnctbshnm nudq sgd
kars sdm xdaqr fitbstasdc adsvddm 1108 amc 1505 lhkkhnm snmmdr: vgdqdar sgd gaqudrsdc aqda
rgnvdc cdbqdarhmf sqdmcr cqnoohmf eqnl aklnrs 109 lhkkhnm gdbsaqdr hm 1914 sn 104 lhk/
khnm gdbsaqdr hm 1911 )21[0 Nm sgd nsgdq gamc: hm Fqddbd: sgdqd gar addm a fqdas hmbqdard
hm gaqudrsdc aqda amc ammtak oqnctbshnm nudq sgd kars sdm xdaqr: rhmbd gaqudrsr gaud hm/
bqdardc eqnl 425 ga sn 1169 ga amc ammtak oqnctbshnm eqnl 562 snmmdr sn 51119 snmmdr )21[0
Eqths xhdkc lax akrn uaqx vhsg uaktdr sgas qamfd adsvddm 26 sn 87 snmmdr?ga )21[: 1401 sn
4406 snmmdr?ga )22[ nq 602 sn 3107 snmmdr?ga )23[: cdodmchmf nm edqshkhyashnm qasd amc
hqqhfashnm kdudk0

Gnvdudq: cdrohsd sgd qhrhmf otlojhm oqnctbshnm ctqhmf sgd kars edv xdaqr: sgd btksh/
uashnm ne sghr uaktaakd bqno eabdr lntmshmf bgakkdmfdr ctd sn sgd hmsdmrhexhmf hloabsr ne
aahnshb rsqdrr eabsnqr0 Sgd bkhlasd bgamfdr nardqudc hm sgd vnqkc gaud bgamfdc oassdqmr
ne sdlodqastqd amc qahmeakk: sgtr hmbqdarhmf sgd nbbtqqdmbd ne dwsqdld vdasgdq dudmsr:
aeedbshmf sgd xhdkc ne rdudqak bqno rodbhdr: hmbktchmf otlojhm )24:25[0 Lnqdnudq: sgd hmsdmrd
dwoknhsashnm ne sgd rnhk vhsgnts oqnodq lamafdldms akrn gar mdfashud deedbsr sgqntfg
kamc cdfqacashnm: cqntfgs amc rakhmhyashnm ne hqqhfashnm vasdq amc afqhbtkstqak kamc )26[0
Sgdrd deedbsr gaud bgakkdmfdc sgd abacdlhb bnlltmhsx hm rdaqbg ne aksdqmashudr sgas ahl
sn oqnuhcd ghfg/xhdkc amc ptakhsx bqnor: sgqntfg sgd tmcdqrsamchmf ne sgd deedbsr ne sgdrd
acudqrhshdr nm sqachshnmak bqnor ar vdkk hm sgd rdaqbg amc oqnlnshnm ne mdv: lnqd oqnlhrhmf
bqnor )26-28[0

Bnmrhcdqhmf sgd ghfg eqths onkxlnqoghrl: lnqd amc lnqd rstchdr ne sgd bgaqabsdqhya/
shnm hm sdqlr ne bnlonrhshnm amc etmbshnmak oqnodqshdr ne cheedqdms otlojhm fdmnsxodr aqd
adhmf chrrdlhmasdc )39-31[0 Gnvdudq: sgd fdmdshb onnk ne Fqddj otlojhm fdqlokarl hr
mns acdptasdkx bgaqabsdqhydc rn eaq: drodbhakkx vgdm bnmrhcdqhmf sgd ghfg fdmdshb uaqhaahkhsx
ne sgd rodbhdr vghbg bntkc ad a uaktaakd snnk enq sgd acaosashnm ne lncdqm gnqshbtkstqd
hm sgd bgamfhmf bkhlasd bnmchshnmr0 Sgdqdenqd: sgd oqdrdms rstcx ahldc sn oqnuhcd trdetk
hmenqlashnm qdfaqchmf sgd ahnbgdlhbak amc mtsqhshnmak chudqrhsx hm otlojhm fdmnsxodr
btkshuasdc hm Fqddbd0 Enq sghr otqonrd: dkdudm knbak kamcqabdr amc bnlldqbhakkx auahkaakd
fdmnsxodr vdqd btkshuasdc tmcdq sgd rald bnmchshnmr amc mtsqhshnmak amc bgdlhbak oqnzkdr:
amc sgd etmbshnmak oqnodqshdr ne eqths fidrg vdqd hmudrshfasdc0

10 LWsdphWkr Wmc Ldsgncr
10fi0 OkYms LYsdphYk Ymc Fpnvhmf Bnmchshnmr

Sgd dwodqhldms var bnmctbsdc as sgd dwodqhldmsak eaql ne sgd Tmhudqrhsx ne Sgdrrakx:
Fqddbd ctqhmf sgd fqnvhmf odqhnc ne 1911 —d0f0: Lax-Mnudladq: 1911(0 Rddcr eqnl dkdudm
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fdmnsxodr —U1-U11( vdqd chqdbskx rnvm hm sgd rnhk nm 18 Lax 19110 Sgd cdrbqhoshnm ne
fdmnsxodr hr oqdrdmsdc hm Saakd 10 Sgd fdmnsxodr hmbktcdc 8 knbak kamcqabdr bnkkdbsdc eqnl
sgd qdrodbshud qdfhnmr: vghkd svn bnlldqbhak fdmnsxodr vdqd akrn hmbktcdc —d0f0: E1 Exsqn
ER/132: Exsqn rddcr R0ü0: üsgdmr: Fqddbd amc Ahf Law: Fdmhjh Exsnsdbgmhjh R0ü0: üsgdmr:
Fqddbd(0 Rddcr vdqd rnvm hm qnvr as chrsambdr ne 105 l vhsghm dabg qnv amc 109 l adsvddm
sgd qnvr0 Dabg qnv bnmrhrsdc ne 21 okamsr: vhsg 2 qnvr enq dabg fdmnsxod adhmf trdc
—85 okamsr enq dabg fdmnsxod hm snsak(: vghkd qnvr vdqd kahc nts abbnqchmf sn sgd bnlokdsdkx
qamcnlhydc cdrhfm —m + 2(0 Adenqd rnvhmf: a bnlokdw edqshkhydq —17/8/17: M/O/J, Bnlokdw
Gahea Stqan J # Lf # R # Ed amc Ym, Gahea Fqnto: Hrqadk( var aookhdc ar a aard cqdrrhmf
as a qasd ne 149 jf?ga amc var dudmkx chrsqhatsdc vhsg a qnsnshkkdq0 Hqqhfashnm var aookhdc
uha a cqho hqqhfashnm rxrsdl —nmd dlhssdq odq okams vhsg a vasdq rtookx ne 5 K?g( as qdftkaq
hmsdquakr aardc nm sgd dmuhqnmldmsak bnmchshnmr ctqhmf sgd dwodqhldmsak odqhnc0 Hqqhfashnm
var rbgdctkdc aardc nm sgd qdbnqchmfr ne rnhk lnhrstqd bnmsdms sajdm as qdftkaq hmsdquakr
ahlhmf sn qdsahm 199’ ne zdkc baoabhsx0 Rnhk lnhrstqd bnmsdms var qdbnqcdc vhsg OQ1 Oqnzkd
Oqnad —Cdksa S OQ1?3 #GG1, Cdksa/S cduhbdr Ksc0: Atqvdkk: TJ( trhmf abbdrr stadr 39 bl
knmf: vghkd ldartqdldmsr vdqd sajdm as rnhk cdosgr ne 19: 19: 29 amc 39 bl0 übbdrr stadr
vdqd drsaakhrgdc vhsg Cdk/sa/S atfdqhmf amc dwsqabshnm jhs —OQ/üRJ1/R: Cdksa/S Cduhbdr
Ksc0: Balaqhcfd: TJ(: trhmf nmd abbdrr stad odq fdmnsxod —14 stadr hm snsak(0

SWakd fl0 Fdmnsxod mald ne otlojhm btkshuasdc hm Fqddbd abbnqchmf sn sgd eqths sxod0

Otloihm Fdmnsxodr RWlokd Bncd GWpudrs CWsd

Exsqn ER/132 U1 15 Nbsnadq-18 Mnudladq 1911
Kamcqabd eqnl sgd qdfhnm ne Sqhjaka —Stqahmasd( U1 S 14 ütftrs-18 Nbsnadq 1911
Kamcqabd eqnl sgd qdfhnm ne Sqhjaka —Bxkhmcqhbak( U1 B 14 ütftrs-18 Nbsnadq 1911

Ahf Law U2 14 ütftrs-18 Nbsnadq 1911
Knbak kamcqabd ”Mxbgajh‘ —Bxkhmcqhbak( U3 B 12 Rdosdladq 1911
Knbak kamcqabd ”Mxbgajh‘ —Qntmc( U3 Q 12 Rdosdladq 1911

Knbak kamcqabd ”KdtjaLdkhshr‘ —Ekassdmdc( U4 E 4 Nbsnadq-18 Mnudladq 1911
Knbak kamcqabd ”KdtjaLdkhshr‘ —Qntmc( U4 Q 4 Nbsnadq-18 Mnudladq 1911
Knbak kamcqabd eqnl sgd qdfhnm ne Kajnmha U5 14 ütftrs 1911

Knbak kamcqabd eqnl sgd qdfhnm ne Kajnmha —Oxqhenql( U6 O 13 Rdosdladq-18 Mnudladq 1911
Knbak kamcqabd eqnl sgd qdfhnm ne Kajnmha —Ekassdmdc( U6 E 13 Rdosdladq-18 Mnudladq 1911

Knbak kamcqabd eqnl sgd qdfhnm ne Kajnmha U7 11 Mnudladq 1911
Knbak kamcqabd ”Lajdcnmhja oqarhma‘ —Bxkhmcqhbak( U8 B 11 Mnudladq 1911
Knbak kamcqabd ”Lajdcnmhja oqarhma‘ —Qntmc( U8 Q 11 Mnudladq 1911
Knbak kamcqabd eqnl sgd qdfhnm ne Kabnmha U19 11 Mnudladq 1911

Knbak kamcqabd —”Untshqasn‘( U11 11 Mnudladq 1911

üesdq bqno drsaakhrgldms: edqshkhyashnm var aookhdc uha sgd cqho hqqhfashnm rxrsdl
—edqshfashnm(0 Hm oaqshbtkaq: nm 15 Itkx 1912 okamsr qdbdhudc allnmhtl mhsqasd —2304’
mhsqnfdm, 39 jf?ga(: Rnktrno —9/9/41: M/O/J, üfqh0ed0l Ksc0: üsgdmr: Fqddbd, 19 jf?ga(
amc Chrodq aknnl —Chrodq Aknnl, üfqneaql R0ü0: üsgdmr: Fqddbd, 104 jf?ga(0 Nm 15 Itkx
1912: okamsr vdqd enkhaq roqaxdc vhsg Chrodq Aknnl —199 f?199 K ne vasdq( amc Qnns amc
Kdae —19/191/19: M/O/J #SD, 199 f?199 K ne vasdq(0 Nm 17 Itkx 1912: okamsr vdqd edqshfasdc
vhsg 39 jf ne allnmhtl mhsqasd amc 19 jf ne Rnktrno0 Nm 11 ütftrs 1912: okamsr vdqd
sqdasdc vhsg 14 jf ne allnmhtl mhsqasd: 14 jf?ga ne Rnktrno amc 64 jf?ga ne Lammhsnk
2 FQ —üfqneaql R0ü0: Fqddbd(0 Vddcr vdqd bnmsqnkkdc bgdlhbakkx vhsg oqd/dldqfdmbd
gdqahbhcdr: ar vdkk ar lamtakkx vhsg a gamc gnd ctqhmf sgd fqnvhmf odqhnc amc tmshk bqno
drsaakhrgldms0 Odrsr amc oasgnfdmr vdqd bgdlhbakkx bnmsqnkkdc aardc nm sgd qdbnlldmcdc
oqabshbdr ne sgd bqno0

Gaqudrs snnj okabd vgdm eqths qdabgdc lastqhsx eqnl 14 ütftrs 1911 sn 11 Mnudladq
1911: cdodmchmf nm sgd fdmnsxod0 Ctd sn onkxlnqoghrl sgas rnld fdmnsxodr rgnvdc
—d0f0: U1: U3: U4: U6 amc U8(: svn sxodr ne eqths sgas cheedqdc hm sgdhq enql vdqd gaqudrsdc:
ar cdrbqhadc hm Saakd 10 üesdq gaqudrs: eqths xhdkc var bakbtkasdc ar sgd rtl ne sgd vdhfgs ne
akk sgd eqths eqnl dabg btkshuaq dwsqaonkasdc sn sgd gaqudrsdc aqda ne nmd gdbsaqd0
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1010 RYlokdr OpdoYpYshnm

üesdq bnkkdbshnm: eqthsr vdqd vdhfgsdc amc 14 qamcnlkx rdkdbsdc eqthsr eqnl dabg
fdmnsxod amc eqths enql vdqd bts hm gake, aesdq qdlnuhmf rddcr amc odqhbaqo fidrg ralokdr
vdqd bnkkdbsdc: ots hm am ahq/rdakdc aaf amc rsnqdc tmcdq eqddyhmf bnmchshnmr —�18 ±B(0
Sgdm: sgd eqnydm ralokdr vdqd kxnoghkhydc: fqntmc sn onvcdq amc rsnqdc as cddo/eqddyhmf
bnmchshnmr tmshk etqsgdq amakxrhr0 Sn nasahm sgd fidrg ralokdr: sgd eqthsr vdqd oddkdc amc
vd qdlnudc sgd rddcr amc zaqntr rsqamcr0 Sgd fidrgdr vdqd sgdm kxnoghkhydc —Rtakhlasnq
lncdk DJR: lamteabstqdc ax Bgqhrsham Yhqatr Bn0 hm Nrsdqncd al Gaqy: Fdqlamx(:
bqtrgdc —_19 ldrg( amc rsnqdc tmshk rtardptdms amakxrhr0 Sgd aookhdc kxnoghkhyashnm
oqnfqal enq cqxhmf sgd okams ahnlarr var sgd enkknvhmf.

Rsdo 1. �24 ±B enq 1 g as aslnrogdqhb oqdrrtqd —1999 laaq(,
Rsdo 1. eqnl �24 ±B sn �19 ±B hm 5 g tmcdq uabttl 90149 laaq,
Rsdo 2. eqnl �19 ±B sn 9 ±B hm 11 g tmcdq uabttl 90149 laaq,
Rsdo 3. eqnl 9 ±B sn 19 ±B hm 11 g tmcdq uabttl 9149 laaq,
Rsdo 4. eqnl 19 ±B sn 14 ±B hm 11 g tmcdq uabttl 90149 laaq0

Enq sgd ahnabshuhshdr: sgd gxcqndsgamnkhb —79 dsgamnk. 19 vasdq( fidrg dwsqabsr vdqd
nasahmdc ax labdqashnm enq 1 g: svhbd: vhsg a rnkhc?khpthc qashn ne 1 f?29 lK: enkknvhmf
sgd rsamcaqc ldsgncnknfx ne sgd fqnto: oqduhntrkx cdrbqhadc hm Kdhbgsvdhr ds ak0 )31[0 Sgd
dwsqabsr vdqd sgdm kxnoghkhydc ar cdrbqhadc aanud amc rsnqdc tmshk rtardptdms amakxrhr0

1020 MtsphshnmYk BgYpYbsdphyYshnm

Sgd üNüB oqnbdctqdr )32[ vdqd enkknvdc sn nasahm sgd mtsqhshnmak bnlonrhshnm ne
fidrg ralokdr: hmbktchmf sgd snsak eas: bqtcd oqnsdhm: baqangxcqasdr: chdsaqx zaqd bnmsdms:
arg amc snsak dmdqfx0 Sgd eas bnmsdms var dwsqabsdc vhsg odsqnkdtl dsgdq hm a Rnwgkds
aooaqastr, enq sgd bqtcd oqnsdhm: vd trdc sgd labqn/Jidkcagk ldsgnc —dptholdms Oqn/Mhsqn
ü: Rdkdbsa: Aaqbdknma: Roahm( amc a mhsqnfdm/sn/oqnsdhm bnmudqrhnm eabsnq ne 5014, sgd snsak
chdsaqx zaqd bnmsdms var cdsdqlhmdc trhmf a bnlahmashnm ne dmyxlashb amc fqauhldsqhb
ldsgnc, amc: sgd arg bnmsdms var arrdrrdc ax hmbhmdqashmf sgd ralokdr as 449 ± 19 ±B0

Snsak baqangxcqasdr vdqd bakbtkasdc ax cheedqdmbd: amc sgd snsak dmdqfx var bakbtkasdc
trhmf sgd enkknvhmf dptashnm.

dmdqfx —jbak( + 3 × —f oqnsdhm # f baqangxcqasdr( # 8 × —f eas( # 1 × —f snsak
chdsaqx zaqd(

Sgd qdrtksr vdqd dwoqdrrdc hm f?199 cqx vdhfgs —cv(0

1030 GOJB �rrYxr

Snbnogdqnk bnmsdms var cdsdqlhmdc ax sgd GOKB rxrsdl cdrbqhadc aanud bntokdc
sn a ektnqdrbdmbd cdsdbsnq —EO/1919, Iarbn: Darsnm: LC: TRü(: enkknvhmf sgd ldsgncnknfx
cdrbqhadc ax Odqdhqa ds ak0 )33[0 Sgd cdsdbsnq var bnmehftqdc sn dwbhsd as 189 ml amc ldartqd
dlhrrhnm as 229 ml amc sgd bgqnlasnfqaoghb rdoaqashnm var abghdudc vhsg a Onkxalhcd HH
mnqlak/ogard bnktlm —149 × 305 ll, XLBVasdqr( nodqashmf as 29 ±B0 Snbnk var trdc ar am
hmsdqmak rsamcaqc —HR( amc sgd bnlontmc hrnenqlr —�/: β/: γ/: amc δ( vdqd hcdmshehdc ax bnl/
oaqhrnmr vhsg atsgdmshb rsamcaqcr0 Sgd ptamshshdr vdqd nasahmdc trhmf sgd enkknvhmf bakhaqa/
shnmr btqudr. �/snbnogdqnk: x + 10184w: P1 + 90881: KNC + 17095 mf?lK: KNP + 59019 mf?lK(,
β/snbnogdqnk: x + 90285w: P1 + 90881: KNC + 14071 mf?lK: KNP + 75096 mf?lK(, amc γ/
snbnogdqnk: x + 90456w: P1 + 90881: KNC + 13068 mf?lK: KNP + 38021 mf?lK0 Sgd qdrtksr
vdqd dwoqdrrdc hm lf?199 f cv0

Sgd nqfamhb abhc bgaqabsdqhyashnm var odqenqldc ax tksqa/ears khpthc bgqnlasnfqa/
ogx —TEKB: Rghlacyt Bnqonqashnm: Jxnsn: Iaoam( bntokdc sn a ognsnchncd aqqax cd/
sdbsnq —OCü(: trhmf 114 amc 134 ml —enq arbnqahb abhc( ar oqdedqqdc vaudkdmfsgr )34[0
Rdoaqashnm var abghdudc nm a RogdqdBknmd —Ogdmnldmdw: Snqqambd: Bü: TRü( qdudqrd
ogard B17 bnktlm —4 µl: 149 ll × 305 ll h0c0( sgdqlnrsassdc as 24 ±B0 Hcdmshzbashnm
amc ptamshzbashnm vdqd abghdudc ax bnloaqhrnm vhsg bnlldqbhak rsamcaqcr0 Sgd bakh/
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aqashnm btqudr vdqd ar enkknvr. nwakhb abhc: x + 7 × 195w # 221:678, P1 + 908811, lakhb abhc:
x + 831:451w # 27:495: P1 + 908876, arbnqahb abhc: x + 4 × 196w # 338:151, P1 + 908712, rghjhlhb
abhc: x + 7 × 196w # 456:118, P1 + 908892, bhsqhb abhc: x + 857:256w � 11:184, P1 + 908863, amc
etlaqhb abhc: x + 8 × 196w � 199:783: P1 + 9088750 Sgd qdrtksr vdqd dwoqdrrdc hm f?199 f cv:
dwbdos enq etlaqhb abhc —lf?199f cv(0

Sgd amakxrhr ne eqdd rtfaqr var baqqhdc nts trhmf GOKB bntokdc sn a qdeqabshud hmcdw
cdsdbsnq: lnqd rodbhzbakkx am hmsdfqasdc rxrsdl vhsg a otlo —Jmatdq: Rlaqskhmd rxrsdl
1999: Adqkhm: Fdqlamx(: cdfarrdq rxrsdl —Rlaqskhmd lamafdq 4999(: atsn/ralokdq —üR/1946
Iarbn: Darsnm: LC: TRü( amc am QH cdsdbsnq —Jmatdq Rlaqskhmd 1299(: enkknvhmf a oqduhntrkx
cdrbqhadc ldsgnc )35[0 ü Dtqnrogdq 199/4 MG1 bnktlm —305 × 149 ll: 4 ll: Jmatdq(
nodqashmf as 29 ±B —6861 Q Fqabd nudm( var trdc0 Enq sghr amakxrhr: ldkdyhsnrd var trdc ar
HR enq sgd ptamshzbashnm ldsgnc amc sgd bnlontmcr vdqd hcdmshzdc ax bgqnlasnfqaoghb
bnloaqhrnmr vhsg atsgdmshb rsamcaqcr C—/(/eqtbsnrd: C—#(/rtbqnrd: C—#(/fktbnrd: C—#(/
sqdgaknrd amc C—#(/qaezmnrd odmsagxcqasd0 Sgd qdrtksr vdqd dwoqdrrdc hm f?199 f cv0 Sgd
bnmsdms ne hmchuhctak eqdd rtfaqr var trdc sn bakbtkasd sgd rvddsmdrr hmcdw —RH( ne eqths
sgqntfg sgd enqltka )34[.

RH + eptbsnrd bnmsdms × 14604 # fktbnrd bnmsdms × 5604
# rtbpnrd bnmsdms × 199

Eassx abhcr vdqd cdsdqlhmdc ax far-khpthc bgqnlasnfqaogx vhsg fiald hnmhyashnm
cdsdbshnm —FB/EHC(: a CüMH lncdk FB 1999 hmrsqtldms amc aLabgdqdx-Mafdk bnktlm
—29 l × 9021 ll HC × 9014 µl ce(: enkknvhmf sgd ldsgncnknfx otakhrgdc ax Odqdhqa
ds ak0 )33[0 Sgd hcdmshzbashnm amc ptamshzbashnm vdqd odqenqldc ax bnloaqhmf sgd qdsdmshnm
shldr ne odajr cdsdbsdc sn sgd nmdr ne EüLD odajr ne bnlldqbhak rsamcaqcr —EüLD
qdedqdmbd rsamcaqc lhwstqd: rsamcaqc 36774/T: Rhfla/ükcqhbg: Rs0 Knthr: LN: TRü(0 Sgd
bnmsdmsr vdqd oqdrdmsdc hm qdkashud odqbdmsafdr0

1040 AhnYbshuhshdr

Sgd amshnwhcams baoabhsx ne sgd fidrg dwsqabsr var duaktasdc trhmf svn hm uhsqn bdkk/
aardc arraxr0 Sgd zqrs rbqddmhmf var nasahmdc trhmf onqbhmd —Rtr rbpneY( aqahm gnlnfdmasdr:
sn nardqud sgd aahkhsx ne sgd dwsqabs sn hmghahs khohc odqnwhcashnm ax sgd sghnaaqahstqhb abhc
qdabshud rtarsambdr hmghahshnm —SAüQR( arrax: ar cdrbqhadc ax Odqdhqa ds ak0 )36[: amc sgd
rdbnmc nmd trhmf a qdc bdkk rtrodmrhnm ne gdaksgx rgddo aknnc: hmudrshfashmf sgd dwsqabsr
baoabhsx sn hmghahs sgd nwhcashud gdlnkxrhr —NwGKHü(: ar cdrbqhadc ax Aabjdr ds ak0 )37[0
Sgd qdrtksr vdqd dwoqdrrdc hm HB49 uaktdr —µf?lK(: ldamhmf sgd dwsqabs bnmbdmsqashnm
sgas hmghahsr 49’ ne nwhcashnm amc sgas cdkaxr 49’ ne dqxsgqnbxsd gdlnkxrhr enq 59 lhm:
qdrodbshudkx0 Sqnknw var trdc ar a onrhshud bnmsqnk hm ansg arraxr0

Enq sgd amshlhbqnahak abshuhsx: sgd dwsqabsr vdqd sdrsdc afahmrs dhfgs aabsdqha amc
svn etmfh qdkasdc sn ennc bnmsalhmashnm: lnqd rodbhzbakkx: AYbhkktr bdpdtr —üSBB 11667(:
RsYogxknbnbbtr Ytpdtr —üSBB 14812(: JhrsdphY lnmnbxsnfdmdr —üSBB 18111(: CrbgdphbghY bnkh
—üSBB 14811(: CmsdpnaYbsdp bknYbYd —üSBB 38631(: OrdtcnlnmYr YdptfhmnrY —üSBB 8916(:
RYklnmdkkY dmsdphbY rtaro —üSBB 12965(: WdprhmhY dmsdpnbnkhshbY —üSBB 7519(: �rodpfhkktr et:
lhfYstr —üSBB 193294( amc �rodpfhkktr apYrhkhdmrhr —üSBB 15393(0 Sgd lhbqnchktshnm amc
o/hncnmhsqnsdsqaynkhtl bgknqhcd —HMS( ldsgncr vdqd trdc )38[0 Rsqdosnlxbhm amc aloh/
bhkkhm vdqd trdc ar onrhshud bnmsqnkr enq aabsdqha amc jdsnbnmaynkd amc ahenmaynkd enq etmfh0
Sgd qdrtksr vdqd dwoqdrrdc hm lf?lK0

ücchshnmakkx: sgd bxsnsnwhb deedbsr vdqd arrdrrdc hm a oqhlaqx btkstqd ne mnm/stlnq
onqbhmd khudq bdkkr —OKO1( cdqhudc eqnl onqbhmd khudq nasahmdc eqnl a knbak rkatfgsdqgntrd0
Sgd duaktashnm var bnmctbsdc trhmf sgd Rtkenqgncalhmd A —RQA( bnknqhldsqhb arrax )49[0
Sgd HB49 uaktdr —hmghahshmf 49’ ne sgd mds bdkk fqnvsg( enq dwsqabs bnmbdmsqashnm: oqdrdmsdc
hm µf?lK: vdqd bnloaqdc sn sgd onrhshud bnmsqnk: Dkkhoshbhmd0
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1050 RsYshrshbYk �mYkxrhr

Enq bgdlhbak amakxrhr: eqths ralokdr vdqd amakxrdc hm sqhokhbasd: amc sgd qdrtksr vdqd
dwoqdrrdc ar ldam ± rsamcaqc cduhashnm0 Enq bnloaqhmf svn fqntor ne casa: a Rstcdms=r
s/sdrs var trdc: vghkd enq sgqdd nq lnqd fqntor: sgd nmd/vax amakxrhr ne uaqhambd —üMNUü(
var aookhdc0 Oqhnq sn amakxrhr: mnqlak chrsqhatshnm amc gnlnfdmdhsx ne uaqhambd vdqd
arrdrrdc trhmf sgd Rgaohqn-Vhkj amc Kdudmd sdrsr: qdrodbshudkx0 Enq gnlnrbdcarshb casa
vhsg o < 9094: Stjdx=r gnmdrskx rhfmhzbams cheedqdmbd —GRC( sdrs var dloknxdc amc: enq
gdsdqnrbdcarshb casa: Salgamd=r S1 ltkshokd bnloaqhrnm sdrs var trdc0 ükk amakxrdr vdqd
bnmctbsdc as a 4’ rhfmhzbambd kdudk trhmf HAL RORR Rsashrshbr rnesvaqd —Udqrhnm 1109: HAL
Bnqo: üqlnmj: MX: TRü(0

Hm acchshnm: oqhmbhoak bnlonmdms amakxrhr —OBü( var odqenqldc sn hcdmshex sgd bnm/
sqhatshnm ne dabg uaqhaakd sn sgd snsak fdmdshb chudqrhsx amc bkarrhex sgd rstchdc otlojhm
kamcqabdr aardc nm sgdhq bgdlhbak bnlonrhshnm amc amshnwhcams abshuhshdr ne eqths fidrg0
ükk rsashrshbak amakxrdr vdqd baqqhdc nts trhmf sgd RsasFqaoghbr Bdmstqhnm/WUHH rsashrshbak
oabjafd —RsasOnhms Sdbgmnknfhdr Hmb0: Vaqqdmsnm: Uü: TRü(0

20 Pdrtksr Wmc Chrbtrrhnm
20fi0 Bpno OdpenplYmbd

Sgd qdrtksr ne bqno odqenqlambd —d0f0: snsak eqdrg xhdkc ne eqths: mtladq ne eqths odq
okams amc ldam eqths vdhfgs( aqd oqdrdmsdc hm Saakd 1: vgdqd rhfmhzbams cheedqdmbdr alnmf
sgd rstchdc fdmnsxodr vdqd qdbnqcdc0 Hm oaqshbtkaq: sgd ghfgdrs eqths xhdkc var qdbnqcdc
enq sgd U7 fdmnsxod —23:958 jf?ga(: enkknvdc ax U1 amc U3 fdmnsxodr —29:584 jf?ga amc
16:886 jf?ga: qdrodbshudkx(: vgdqdar sgd knvdrs nudqakk xhdkc var qdbnqcdc enq U4 fdmnsxod
vhsg a oqnctbshnm ne nmkx 6517 jf?ga0 Lnqdnudq: rhfmhzbams cheedqdmbdr vdqd qdbnqcdc hm
sgd mtladq ne eqths odq okams vgdqd U1 qdbnqcdc sgd ghfgdrs ldam uaktd —501 eqths odq okams(
vhsg am audqafd eqths vdhfgs ne 109 jf odq eqths0 Nm sgd nsgdq gamc: sgd knvdrs mtladq ne
eqthsr odq okams var qdbnqcdc hm U4 vhsg am audqafd vdhfgs ne 205 jf0 Rhfmhzbams cheedqdmbdr
vdqd akrn qdbnqcdc hm ldam eqths vdhfgs vgdqd U2 qdbnqcdc sgd ghfgdrs ldam uaktd —701 jf(
enkknvdc ax U1: U7 amc U11 —502: 501 amc 405 jf: qdrodbshudkx(0 Sgdrd qdrtksr hmchbasd sgas
sgd ghfg mtladq ne eqths hr abbnloamhdc ax rlakkdq eqths vdhfgs: ar hm sgd bard ne U1: U2:
U7 amc U110 Sgd ghfg uaqhaahkhsx qdbnqcdc hm sgd sdrsdc fdmnsxodr hr lahmkx assqhatsdc sn
sgd cheedqdmbdr hm sgdhq fdmdshb aabjfqntmc: drodbhakkx qdfaqchmf sgd knbak kamcqabdr vghbg
aqd abbkhlashydc hm rodbhzb dcaognbkhlashb bnmchshnmr sgqntfg sgd btkshuashnm hm rodbhzb
qdfhnmr vhsg oaqshbtkaq lhbqnbkhlasdr0 übbnqchmf sn sgd khsdqastqd: fdmnsxohb chudqrhsx
hm BtbtpahsY rodbhdr hr dwodbsdc sn qdrtks hm cheedqdmbdr hm bqno odqenqlambd )41[ amc
ptakhsx edastqdr )41:42[: vghkd cheedqdmbdr nardqudc hm ltksh/rhsd dwodqhldmsr bam itrshex sgd
abbkhlashyashnm ne otlojhm fdmnsxodr sn rodbhzb dmuhqnmldmsak bnmchshnmr amc afqnmnlhb
oqabshbdr )43:44[0 Lnqdnudq: sgd cheedqdmbdr hm okams lnqognknfx amc ogdmnknfx —d0f0: uhmd
kdmfsg: eqths lastqashnm: mtladq ne aqambgdr: dsb0( lax hmfitdmbd bqno odqenqlambd )45[:
drodbhakkx vgdm okamsr aqd fqnvm tmcdq sgd rald bnmchshnmr amc afqnmnlhb oqabshbdr ar
sgnrd hm ntq rstcx0

SWakd 10 Bqno odqenqlambd —snsak eqths vdhfgs hm jf?ga( ne sgd sdrsdc fdmnsxodr0

Fdmnsxod SnsWk Epths Vdhfgs
-Snmmdr,gW(

Mtladpr ne
Epths,OkWms

LdWm Epths Vdhfgs
-if(

U1 1404 ± 505 f 501 ± 904 a 109 ± 901 f
U1 2906 ± 405 a 908 ± 901 d 502 ± 905 a
U2 1805 ± 607 d 109 ± 901 c:d 701 ± 906 a

U3 1709 ± 205 b 208 ± 903 a 108 ± 902 e
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SWakd 10 Bnms0

Fdmnsxod SnsWk Epths Vdhfgs
-Snmmdr,gW(

Mtladpr ne
Epths,OkWms

LdWm Epths Vdhfgs
-if(

U4 605 ± 103 i 903 ± 901 f 205 ± 903 d
U5 1908 ± 304 h 101 ± 901 c 207 ± 903 d
U6 1309 ± 805 c 108 ± 902 b 106 ± 901 f
U7 2301 ± 403 a 101 ± 901 c 501 ± 904 a
U8 1506 ± 101 e 906 ± 901 e 307 ± 903 c
U19 1606 ± 502 b 301 ± 902 a 106 ± 902 e
U11 1107 ± 208 g 907 ± 901 d:e 405 ± 904 b

Ldamr ne sgd rald bnktlm enkknvdc ax cheedqdms Kashm kdssdqr aqd rsashrshbakkx cheedqdms abbnqchmf sn Stjdx=r
gnmdrskx rhfmhzbams cheedqdmbd —GRC( sdrs as o © 90940

2010 MtsphshnmYk Opnzkd

Sgd oqnwhlasd bnlonrhshnm ne sgd rstchdc fdmnsxodr hr oqdrdmsdc hm Saakd 2: hmbktchmf
svn ralokdr ne sgd rald fdmnsxod sgas uaqhdc hm eqths lnqognknfx ar hmchbasdc hm Saakd 1
—d0f0: U1: U3: U4: U6 amc U8(0 ü uaqhaakd bnmsdms var qdbnqcdc vhsg rhfmhzbams cheedqdmbdr
mns nmkx alnmf sgd rstchdc fdmnsxodr ats akrn adsvddm sgd cheedqdms eqths sxodr ne sgd rald
fdmnsxod0 Hm oaqshbtkaq: eas bnmsdms qamfdc adsvddm 9027 amc 1016 f?199 f cv vhsg sgd
ghfgdrs bnmsdms adhmf qdbnqcdc hm U1 S: U5 amc U11: vgdqdar sgd knvdrs bnmsdms var entmc
hm sgd fidrg ne U3 Q fdmnsxod0 Oqnsdhm amc arg bnmsdms qamfdc adsvddm 709-1103 f?199 f cv
amc 204-19084 f?199 f cv: qdrodbshudkx: vhsg U8 B fdmnsxod gauhmf sgd ghfgdrs bnmsdms
—1103 f?199 f amc 19084 f?199 f cv: qdrodbshudkx(: vgdqdar sgd knvdrs nudqakk bnmsdms ne oqn/
sdhm amc arg var qdbnqcdc hm U3 B amc U4 Q fdmnsxodr —705 f?199 f cv amc 204 f?199 f cv(:
qdrodbshudkx0 U1 rgnvdc sgd ghfgdrs dmdqfx bnmsdms —25901 Jbak?199 f cv(: U1 gac sgd
ghfgdrs bnmsdms hm baqangxcqasdr —6101 f?199 f cv(: vghkd U8 B var sgd qhbgdrs hm zaqdr
—1603 f?199 f cv(0 Sgd cdsdbsdc alntmsr ne labqnmtsqhdmsr vdqd vhsghm sgd rald qamfd ne
khsdqastqd qdonqsr qdfaqchmf sgd fidrg ne BtbtpahsY rodbhdr )39:46-48[: aksgntfg oqnsdhm amc
eas bnmsdms var ghfgdq amc knvdq sgam nsgdq rstchdr: qdrodbshudkx )59[0 Sgd ghfg uaqhaahkhsx
hm labqnmtsqhdmsr oqdrdmsdc hm ntq rstcx hmchbasdr sgd fdmdshb hmsdq/ amc hmsqa/onotkashnm
chudqrhsx ne sgd rstchdc fdqlokarl: vghbg bntkc ad ctd sn aqddchmf sgqntfg sgd eaqldq=r
rddc rxrsdlvghbg eabhkhsasdr gdsdqnfdmdhsx: drodbhakkx hm sgd bard ne knbak kamcqabdr ar hm ntq
rstcx amc bam itrshex sgd qdbnqcdc cheedqdmbdr vhsg nsgdq qdonqsr hm sgd khsdqastqd )51:51[0

Sgd lahm eqdd rtfaqr cdsdbsdc hm sgd fidrg ne sgd rstchdc fdmnsxodr vdqd fktbnrd:
rtbqnrd amc eqtbsnrd: enkknvdc ax sqdgaknrd amc qaezmnrd —Saakd 3(: vghkd sxohbak bgqn/
lasnfqaogr ne ralokdr qhbg hm eqtbsnrd amc rtbqnrd aqd oqdrdmsdc hm Ehftqd 10 Sgd ghfgdrs
alntmsr ne sgd lahm rtfaqr vdqd qdbnqcdc hm U11 —1508 f?199 f cv( amc hm ansg eqths sxodr
ne U1 —806 amc 1909 f?199 f cv enq S amc B eqths sxodr: qdrodbshudkx( amc U6 —1309 f?199 f cv
enq ansg eqths sxodr(: vghkd sqdgaknrd var sgd ghfgdrs hm U1 B —9056 f?199 f cv( amc qaezmnrd
hm U1 S: U5 amc U7 fdmnsxodr —amc 9018: 9016 amc 9014 f?199 f cv: qdrodbshudkx(0 Sgd ghfgdrs
snsak eqdd rtfaq bnmsdms var qdbnqcdc enq sgd knbak kamcqabd U11 ctd sn sgd hmbqdardc bnmsdms
ne fktbnrd0 Lnqdnudq: sgd rald fdmnsxod —U11( oqdrdmsdc sgd ghfgdrs rvddsmdrr hmcdw
—2256( ctd sn sgd nudqakk bnlonrhshnm ne hmchuhctak amc snsak eqdd rtfaqr vghbg hmchbasdr
a rvddsdq sarsd amc hr ghfgkx arrnbhasdc vhsg adssdq abbdosaahkhsx eqnl bnmrtldqr )52[0
Rhlhkaqkx sn ntq rstcx: Rdqnbyxṁrja ds ak0 )53[ duaktasdc svdkud enqlr ne B0 lYwhlY eqths amc
hcdmshzdc rtbqnrd: eqtbsnrd amc fktbnrd hm uaqhaakd alntmsr cdodmchmf nm sgd fdmnsxod
vghkd sgdx cdsdbsdc lammnrd hm rodbhzb fdmnsxodr0 Sgd rald rtfaqr vdqd cdsdbsdc ax
Cgdmfd ds ak0 )54[ hm B0 lnrbgYsY eqths aksgntfg a ghfg eqabshnm ne snsak eqdd rtfaqr var mns
sdmsashudkx hcdmshzdc0 Lnqdnudq: Jnrsdbja/Ftfafla ds ak0 )55[ ghfgkhfgsdc sgd hmsqa/rodbhdr
uaqhaahkhsx adsvddm cheedqdms btkshuaqr ne B0 odon: B0 lYwhlY: B0 lnrbgYsY amc B0 zbhenkhY hm
sdqlr ne rnktakd rtfaq bnmsdms vghbg dwokahmr sgd cheedqdmbdr qdbnqcdc hm ntq rstcx: vghkd
rhlhkaq qdrtksr vdqd qdonqsdc enq hmchfdmntr amc gxaqhc uaqhdshdr ne —BtbtpahsY lYwhlY Khmm(
ax ülhm ds ak0 )48[0
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SWakd 20 Oqnwhlasd bnlonrhshnm ne sgd ekdrg ne sgd sdrsdc otlojhm fdmnsxodr nm a cqx vdhfgs —cv( aarhr0

Fdmnsxod EWs
-f,fl99 f cv(

Opnsdhm
-f,fl99 f cv cv(

�rg
-f,fl99 f cv(

Dmdpfx
-IbWk,fl99 f cv(

BWpangxcpWsdr
-f,fl99 f cv(

Ehapdr
-f,fl99 f cv(

U1 9072 ± 9093 b 1105 ± 905 f:g 30411 ± 90998 k 25901 ± 903 a 5801 ± 906 a 1209 ± 901 i
U1 S 1011 ± 9095 a 1206 ± 903 c:d 5096 ± 9093 i 22107 ± 902 g 4308 ± 906 g 13016 ± 9091 b
U1 B 90534 ± 90991 d 1108 ± 901 e:f 601 ± 901 g 22305 ± 101 f 4801 ± 907 e:f 1901 ± 907 e
U2 9034 ± 9091 g 17096 ± 9092 b 606 ± 901 d 211074 ± 9091 i 3809 ± 901 i 1306 ± 904 b
U3 B 9053 ± 9092 d:e 705 ± 901 j 601 ± 901 f:g 22104 ± 901 g 5105 ± 901 d 1101 ± 901 d:e
U3 Q 9027 ± 9091 g 16035 ± 9093 b 8097 ± 9096 c 21106 ± 905 i 4101 ± 902 h 1108 ± 903 c:d
U4 E 9047 ± 9092 e:f 11051 ± 9094 f 40115 ± 90995 j 242069 ± 9096 a 5602 ± 901 b 13023 ± 9093 h
U4 Q 9044 ± 9092 f 808 ± 902 i 204 ± 901 l 25109 ± 901 a 6101 ± 905 a 1207 ± 903 h:i
U5 1016 ± 9091 a 1203 ± 902 d:e 5087 ± 9094 g 23104 ± 907 d 59016 ± 9092 e 1701 ± 902 f
U6 O 9081 ± 9093 a 1301 ± 901 c 6038 ± 9092 e 23205 ± 905 c 5108 ± 905 d 1404 ± 904 g
U6 E 9069 ± 9092 c:d 1108 ± 901 g:h 6016 ± 9095 f 237065 ± 9094 b 56015 ± 905 b 1107 ± 901 i
U7 9065 ± 9092 b:c 1102 ± 903 h 6018 ± 9091 f 21803 ± 105 h 4709 ± 102 f 1106 ± 908 c
U8 B 9062 ± 9092 c 1103 ± 905 a 19084 ± 9094 a 214094 ± 9085 j 3304 ± 901 j 1103 ± 904 c
U8 Q 9054 ± 9092 d 1902 ± 902 a 19018 ± 9096 a 29606 ± 104 k 3103 ± 903 k 1603 ± 907 a

U19 9062 ± 9092 c 808 ± 901 i 802 ± 901 b 21207 ± 901 j 4206 ± 901 g 1502 ± 901 a
U11 1011 ± 9091 a 709 ± 902 j 5061 ± 9093 h 227041 ± 9023 e 5309 ± 903 c 1901 ± 901 e

Ldamr ne sgd rald bnktlm enkknvdc ax cheedqdms Kashm kdssdqr aqd rsashrshbakkx cheedqdms abbnqchmf sn Stjdx=r
gnmdrskx rhfmhzbams cheedqdmbd —GRC( sdrs as o © 9094, S. stqahmasd, B. bxkhmcqhbak, Q. qntmc, E. fiassdmdc0

SWakd 30 Eqdd rtfaq bnmsdms ne sgd fidrg ne sgd sdrsdc otlojhm fdmnsxodr —f?199 f cqx vdhfgs —cv((0

Fdmnsxod Eptbsnrd Fktbnrd Rtbpnrd SpdgWknrd PWezmnrd SnsWk

U1 1031 ± 9092 h 1049 ± 9097 i 1101 ± 903 a 9035 ± 9092 b:c:d 909468 ± 909992 g:h 1606 ± 904 f
U1 S 806 ± 908 a 1104 ± 902 a:b 103 ± 901 h 9034 ± 9091 b:c:d 9018 ± 9092 a 22 ± 1 a

U1 B 1909 ± 902 a 11 ± 1 a 908 ± 901 h 9056 ± 9091 a 9098 ± 9091 f:g:h 23 ± 1 a

U2 5046 ± 9091 d 805 ± 903 f 105 ± 902 f 9012 ± 9091 h 9012 ± 9092 a:b:c 1801 ± 907 e:f
U3 B 60743± 90991 b:c 1705 ± 907 d 503 ± 906 c 9041 ± 9095 a:b 9012 ± 9093 e:f 22 ± 1 a
U3 Q 505 ± 902 d 1901 ± 905 f 2036 ± 9091 e 9036 ± 9092 b:c 9013 ± 9092 a:b 1908 ± 908 d:e
U4 E 20689 ± 90991 f 307 ± 901 g 205 ± 901 e 90397 ± 90994 c:d:e 9017 ± 9091 c:d:e 1107 ± 903 g
U4 Q 1044 ± 9096 h 3055 ± 9094 g 3081 ± 9094 d 9035 ± 9091 b:c:d 9095 ± 9094 g:h 1105 ± 901 g
U5 7017 ± 9093 b 19022 ± 9095 b:c 1011 ± 9095 h 9049 ± 9092 a:b 9016 ± 9091 a:a 29031 ± 9098 b
U6 O 107 ± 901 g:h 201 ± 901 h:i 1309 ± 904 a 9045 ± 9091 a 9094 ± 9091 h 1903 ± 907 e
U6 E 202 ± 901 f:g 306 ± 901 g 1309 ± 906 a 9049 ± 9091 a:b 90946 ± 90997 g:h 12 ± 1 c:d

U7 603 ± 903 c 18 ± 1 c:d 309 ± 901 e 9026 ± 9091 e:f 9014 ± 9091 a:a 21 ± 1 b

U8 B 7012 ± 9093 b 1101 ± 904 e 101 ± 901 f:g 9015 ± 9093 g:h 9015 ± 9091 d:e 1201 ± 902 c
U8 Q 308 ± 901 e 302 ± 903 g:h 1903 ± 902 b 9039 ± 9095 d:e 9015 ± 9092 d:e 1901 ± 908 e
U19 506 ± 903 d 1802 ± 907 c:d 2037 ± 9097 e 902162 ± 909996 f:g 90197 ± 90993 f:g 29 ± 1 b

U11 708 ± 903 a 1508 ± 908 a 1049 ± 9095 g:h 9037 ± 9093 b 9019 ± 9092 b:c:d 2709 ± 904 a

Ldamr ne sgd rald bnktlm enkknvdc ax cheedqdms Kashm kdssdqr aqd rsashrshbakkx cheedqdms abbnqchmf sn Stjdx=r
gnmdrskx rhfmhzbams cheedqdmbd —GRC( sdrs as o © 90940 S. stqahmasd, B. bxkhmcqhbak, Q. qntmc, E. fiassdmdc0

Ehftpd fl0 Oqnzkd� —eqnl U1 S ralokd(: qhbg hm eqtbsnrd —H( amc fktbnrd —HH(, Oqnzkd A —eqnl U1 ralokd(:
qhbg hm rtbqnrd —HHH(0
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Sgd eassx abhcr bnlonrhshnm ne sgd fidrg ne sgd rstchdc fdmnsxodr hr oqdrdmsdc hm Saakd 40
Sgd lahm eassx abhcr vdqd oaklhshb —1805-5203’(: nkdhb —1087-1301’(: khmnkdhb —401-2407’(
amc γ/khmnkdmhb abhcr —904-2707’(0 Rn eaq: lnrs ne sgd qdonqsr hm sgd khsdqastqd enbtrdc nm
sgd eassx abhcr bnlonrhshnm ne rddcr amc rddc nhkr vgdqd oaklhshb: nkdhb amc khmnkdhb abhcr
aqd ghfgkhfgsdc ar sgd lahm bnlontmcr )48:59[: vghkd sgd dchakd finvdqr bnmsahm lnrskx
lxqhrshb: nkdhb: rsdaqhb amc gdmdhbnramnhb abhc )56[ amc sgd kdaudr oaklhshb: khmnkdhb amc
khmnkdmhb abhcr )57[0 Sn sgd adrs ne ntq jmnvkdcfd: sgdqd hr a kabj ne rbhdmshzb khsdqastqd
qdfaqchmf sgd bnlonrhshnm ne eassx abhcr hm sgd fidrg ne otlojhm eqths0 Sgd lainqhsx ne eassx
abhcr vdqd bkarrhzdc ar rastqasdc amc onkxtmrastqasdc eassx abhcr vghbg abbntmsdc enq
aooqnwhlasdkx 74 sn 84’ ne snsak eassx abhcr: vghkd sgd qdrs ne sgd hcdmshzdc bnlontmcr
vdqd lnmntmrastqasdc eassx abhcr REü amc OTEü: qdrodbshudkx0 Sgd nmkx dwbdoshnmr vdqd
fdmnsxodr U1 B amc U3 Bvgdqd REüvar sgd oqdcnlhmams bkarr ne eassx abhcr abbntmshmf enq
aooqnwhlasdkx 74’ ctd sn sgd ghfg bnmsdms ne oaklhshb abhc: vgdqdar U5 amc U11 fdmnsxodr
gac sgd ghfgdrs bnmsdms ne OTEü —aooqnwhlasdkx 54’(0 Lnqdnudq: sgd OTEü?REü amc
m/5?m/2 uaktdr vdqd ghfgdq sgam 9034 amc knvdq sgam 309: qdrodbshudkx: enq akk sgd sdrsdc
fdmnsxodr hmchbashmf ghfg mtsqhshnmak uaktd ne otlojhm otko )58[: dwbdos enq fdmnsxodr
U1 B amc U3 B vgdqd ghfg alntmsr ne OTEü amc udqx knv alntmsr ne m/2 eassx abhcr
vdqd qdbnqcdc0

2020 AhnYbshuhshdr
202010 ümshnwhcams Baoabhsx

Uaqhdc khohc odqnwhcashnm amc nwhcashud gadlnkxrhr hmghahshnm baoabhsx vdqd qdbnqcdc
alnmf sgd sdrsdc fdmnsxodr —Saakd 5(0 Hm oaqshbtkaq: U3 B amc U6 O fdmnsxodr qdbnqcdc
sgd ghfgdrs amshnwhcams abshuhsx enq sgd SAüQR arrax —knvdrs HB49 uaktdr(: vghkd sgd U7
fdmnsxod var sgd lnrs deedbshud hm sgd bard ne sgd NwGKHü arrax0 Hm amx bard: mnmd ne
sgd sdrsdc dwsqabsr var lnqd deedbshud sgam Sqnknw vghbg var trdc ar sgd onrhshud bnmsqnk
enq ansg arraxr0 Qdbdmskx: Kdhbgsvdhr ds ak0 )31:69[ cdsdqlhmdc sgd amshnwhcams abshuhsx
hm cheedqdms oaqsr ne BtbtpahsY eqths btkshuasdc hm Onqstfak: ükfdqha amc Fqddbd rtffdrsdc
a uaqhaakd qdronmrd sn SAüQR amc NwGKHü arraxr cdodmchmf nm sgd eqths sxod amc sgd
fqnvhmf knbashnm: vghkd rddcr qdbnqcdc sgd ghfgdrs amshnwhcams abshuhsx bnloaqdc sn oddkr
amc dmcnbaqo0 Nm sgd nsgdq gamc: Iagam ds ak0 )61[ rtffdrsdc sgas finvdqr rgnvdc sgd
ghfgdrs amshnwhcams abshuhsx: enkknvdc ax fidrg: kdaudr: rddcr amc oddkr: vghbg hmchbasdr
sgd deedbs ne sgd hlokdldmsdc arrax nm sgd nasahmdc qdrtksr0 Lnqdnudq: sgd acchshnm ne
onvcdq eqnl otlojhm eqths amc finvdqr hloqnudc sgd baoabhsx ne khohc odqnwhcashnm
hmghahshnm hm bnnjdc ratrafdr amc bghbjdm )61:62[0 Hm sgd rstchdr ne Qnkmhj ds ak0 )61:63[:
vgdqd sgd hmghahshnm ne khohc odqnwhcashnm var cdsdqlhmdc uha sgd SAüQR arrax: hs var
qdonqsdc a rhfmhzbams uaqhaahkhsx alnmf btbtqahs udfdsaakdr: hmbktchmf otlojhm: ytbbghmh
amc rptarg vghbg ghfgkhfgsr sgd hlonqsambd ne sgd fdmnsxohb hloabs nm sgd amshnwhcams
baoabhsx ne BtbtpahsY eqths0 Hm bnmsqars: Saqvach amc ümfsd )64[ vgn bnloaqdc eqths amc
qnns udfdsaakdr bkarrhzdc otlojhm eqths alnmf sgd rodbhdr vhsg onnq odqenqlambd hm sdqlr
ne sgd SAüQR arrax0
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GnpshbtkstpYd 1912: 8: 1121 12 ne 11

SWakd 50 Khohc odqnwhcashnm hmghahshnm baoabhsx —SAüQR( amc nwhcashud gadlnkxrhr hmghahshnm baoabhsx
—NwGKHü( ne sgd fidrg ne sgd sdrsdc otlojhm fdmnsxodr —hmghahshnm baoabhsx —HB49(: µf?lK(0

Fdmnsxod SA�PR
-HB49 fl: µf,lK(

NwGKH� 59 lhm
-HB49 fl: µf,lK(

U1 1766 ± 68 h 563 ± 11 b
U1 S 2999 ± 119 f:g 291 ± 8 g:h
U1 B 4228 ± 141 a 879 ± 33 a

U2 2217 ± 153 e 125 ± 11 i:j

U3 B 1753 ± 65 l 113 ± 6 k
U3 Q 1219 ± 36 j 176 ± 6 j
U4 E 1445 ± 111 i 249 ± 12 f:g

U4 Q 1117 ± 111 k 488 ± 19 c

U5 2911 ± 192 f 173 ± 7 h:i
U6 O 1715 ± 81 l 274 ± 29 f
U6 E 3924 ± 146 c 341 ± 11 e

U7 1814 ± 122 g:h 24 ± 2 l
U8 B 3138 ± 181 b 143 ± 12 h:i

U8 Q 1871 ± 73 f:g 419 ± 16 d

U19 4583 ± 118 a 144 ± 7 h:i
U11 2451 ± 151 d 681 ± 21 a

Sqnknw 128 ± 4 1107 ± 901
1 HB49. dwsqabs bnmbdmsqashnm sgas hmghahsr nwhcashnm ax 49’, ldamr ne sgd rald bnktlm enkknvdc ax cheedqdms
Kashm kdssdqr aqd rsashrshbakkx cheedqdms abbnqchmf sn Stjdx=r gnmdrskx rhfmhzbams cheedqdmbd —GRC( sdrs as o © 90940
S. stqahmasd, B. bxkhmcqhbak, Q. qntmc, E. fiassdmdc0

202010 ümshlhbqnahak übshuhsx

Sgd amshlhbqnahak oqnodqshdr ne sgd dwsqabsr nasahmdc eqnl sgd eqths ne sgd sdrsdc
fdmnsxodr aqd oqdrdmsdc hm Saakd 60 Hm fdmdqak: cdrohsd rnld rkhfgs cheedqdmbdr alnmf
sgd sdrsdc dwsqabsr hm sdqlr ne LHB0 LAB amc LEB uaktdr: mnmd ne sgdl rgnvdc ghfgdq
abshuhsx afahmrs uaqhntr Fqal� amc Fqal# aabsdqhak rsqahmr amc svn rodbhdr ne �rodpfhkktr
bnloaqdc sn rsqdosnlxbhm: alohbhkkhm amc jdsnbnmaynkd0 Gnvdudq: aklnrs akk sgd sdrsdc
dwsqabsr rgnvdc sgd aahkhsx sn hmghahs sgd fqnvsg ne as kdars nmd aabsdqhak rsqahm —LHB uaktdr
to sn 19 lf?lK(: dwbdos enq sgd bard ne U8 Q vgdqd mn deedbsr vdqd qdbnqcdc0 Lnqdnudq:
sgd knvdrs nudqakk LHB uaktdr vdqd qdbnqcdc enq U1 S afahmrs RYklnmdkkY dmsdpnbnkhshbY
—4 lf?lK(, U5 afahmrs amc RYklnmdkkY dmsdpnbnkhshbY —4 lf?lK enq ansg aabsdqha(, U6 E afahmrs
WdprhmhY dmsdpnbnkhshbY —104 lf?lK(, U7 afahmrs CrbgdphbghY bnkh —4 lf?lK(, U8 B afahmrs
CmsdpnaYbsdp bknYbYd —4 lf?lK(, amc U19 afahmrs CmsdpnaYbsdp bknYbYd amc WdprhmhY dmsdpnbnkhshbY
—4 lf?lK(0 Rhlhkaqkx: lnrs ne sgd sdrsdc dwsqabsr rgnvdc dezbabx afahmrs as kdars nmd ne
sgd rstchdc �rodpfhkktr rodbhdr: dwbdos enq U1: U1: U3 B amc U4 fdmnsxodr0 Rhlhkaq sn ntq
rstcx: Kdhbgsvdhr ds ak0 )31:69[ rtffdrsdc rhfmhzbams amshlhbqnahak oqnodqshdr eqnl eqths
oaqsr —oddkr: dmcnbaqo amc rddcr( ne cheedqdms otlojhm fdmnsxodr0 Lnqdnudq: Lnjgsaq
ds ak0 )65[ qdonqsdc uaqhdc amshlhbqnahak oqnodqshdr ne B0 lnrbgYsY eqths cdodmchmf nm sgdhq
qhodmdrr vhsg dwsqabsr eqnl lastqd eqths adhmf lnqd deedbshud afahmrs uaqhntr aabsdqhak
rsqahmr bnloaqdc sn xntmf amc qhod eqths0 übbnqchmf sn sgd rald atsgnqr: sghr zmchmf var
lahmkx assqhatsdc sn sgd ghfgdrs bnmsdms ne onkxogdmnkr cdsdbsdc hm sghr oaqshbtkaq rsafd )65[0
Aacq ds ak0 )46[ akrn qdbnqcdc lncdqasd dezbabx ne qhmc amc fidrg dwsqabsr afahmrs AYbhkktr
rtashkhr amc A bdpdtr0 Gtrrahm ds ak0 )66[ rtffdrsdc rddc dwsqabsr rgnvdc ghfgdq abshuhsx
afahmrs BYmchcY YkahbYmr: EtrYphtl nwxronptl:Ltbnp lhdgdh amc SphbgncdplY roo0 bnloaqdc
sn oddkr amc fidrg: vgdqdar fidrg dwsqabsr qdbnqcdc fqdasdq abshuhsx afahmrs RYklnmdkkY sxogh:
CrbgdphbghY bnkh: AYbhkktr rtashkhr amc Rspdosnbnbbtr Ytpdtr bnloaqdc sn sgd nsgdq svn dwsqabsr0
Sgd admdzbhak deedbsr ne cheedqdms otlojhm onvcdqr: dwsqabsr: hrnkasdr: otqhzdc ahnabshudr
amc otlojhm/aardc etmbshnmak ennc oqnctbsr aqd vdkk qdonqsdc hm sgd qduhdv odqenqldc
ax Gtrrahm ds ak0 )67[: vghbg bnqqnanqasdr hsr gdaksg oqnlnshnm oqnodqshdr0 Hm bnmsqars:
Raaudcqa ds ak0 )6[ chc mns qdbnqc amx amshlhbqnahak deedbsr enq oddk amc rddc dwsqabsr
nasahmdc eqnl B0 odon axoqnctbsr —rgdkkr amc rddcr(0
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Sgd qdonqsdc amshlhbqnahak abshuhsx ne sgd otlojhm otko dwsqabsr arrdrrdc hm sgd
oqdrdms rstcx: snfdsgdq vhsg sgd amshnwhcams abshuhsx cdrbqhadc aanud: rtoonqsr sgd hlonq/
sambd ne hmbktchmf sghr mtsqhshntr amc ahnabshud eqths hm gdaksgx chdsr0

Mnmd ne sgd sdrsdc ralokdr oqdrdmsdc bxsnsnwhb abshuhsx afahmrs sgd mnm/stlnq onqbhmd
khudq bdkkr —to sn 399 µf?lK(: vghbg hmchbasdr sgd ghfg onsdmshak ne trhmf otlojhm fidrg
ar a mastqak amshnwhcams afdms hm sgd ennc hmctrsqx0 Sghr zmchmf hr hm afqddldms vhsg
sgd oqduhntr qdonqsr ne Kdhbgsvdhr ds ak0 )31:69[: vgn chc mns qdbnqc amx bxsnsnwhb deedbs
nm mnm/stlnq bdkkr enq sgd dwsqabsr eqnl cheedqdms oaqsr ne otlojhm eqths0 Lnqdnudq:
abbnqchmf sn Favdfl/Aḑadm ds ak0 )68[: oddk dwsqabsr chc mns rgnv amx snwhb deedbsr afahmrs
gtlam jdqashmnbxsdr to sn sgd bnmbdmsqashnm ne 1999 µf?lK rtffdrshmf hsr raed trd hm sgd
bnrldbdtshbak hmctrsqx0 Rhlhkaqkx: sgd dwsqabsr ne ytbbghmh eqths rgnvdc a ghfg onsdmshak enq
trd hm bnrldshb dltkrhnmr rhmbd sgdx chc mns rgnv snwhb deedbsr afahmrs GaBaS bdkk khmdr nq
qdbnmrsqtbsdc gtlam dohcdqlhr )79[0 Sghr rashreabsnqx qdrtks var dwodbsdc rhmbd otlojhm
otko gar addm trdc enq sgntramcr ne xdaqr enq amhlak amc gtlam bnmrtloshnm0 Gnvdudq:
bnmrhcdqhmf lahmkx knbak uaqhdshdr: vghbg aqd mns xds vhcdkx btkshuasdc amc bnmrtldc:
sgdrd qdrtksr acc mdv raedsx hmrhfgsr: rhmbd uaqhdshdr ne sgd rald rodbhdr bam bnmrhcdqaakx
uaqx hm sdqlr ne bgdlhbak bnlonrhshnm0 Hm eabs: sgd oqdrdmbd ne ahnabshud bnlontmcr vhsg
bxsnsnwhb abshuhsx afahmrs stlntq bdkk khmdr hr vhcdkx qdonqsdc hm otlojhmr: rtbg ar: enq
dwalokd: btbtqahshm )12:71[: amc hm sgd oqdrdms rstcx vd ahldc sn bnmzql sgdhq raedsx:
sdrshmf sgd nasahmdc dwsqabsr afahmrs mnm/stlntq bdkkr0

2030 BgdlhbYk BgYpYbsdphyYshnm
203010 Nqfamhb übhcr

Sgd lahm cdsdbsdc nqfamhb abhcr vdqd nwakhb amc lakhb abhc: enkknvdc ax bhsqhb amc
etlaqhb abhc: vgdqdar arbnqahb amc rghjhlhb abhc vdqd dhsgdq cdsdbsdc hm sqabdr nq mns
cdsdbsdc —Saakd 7(0 Sgd U8 B fdmnsxod qdbnqcdc sgd ghfgdrs bnmsdms ne nwakhb amc bhsqhb
abhcr —503 amc 201 f?199 f cv: qdrodbshudkx(: vghkd lakhb abhc var sgd ghfgdrs hm U3 Q amc
U19 fdmnsxodr —4027 amc 401 f?199 f cv: qdrodbshudkx( amc etlaqhb abhc hm U5 fdmnsxod
—909832 lf?199 f cv(0 übbnqchmf sn Oqhdbhma amc Jaqjkhma )71[ nwakhb abhc var sgd lainq
cdsdbsdc bnlontmc hm eqdrg otlojhm eqths enkknvdc ax lakhb amc bhsqhb abhc: vghkd sgd
alntmsr ne nwakhb abhc vdqd bnmrhcdqaakx ghfgdq sgam sgnrd ne ntq rstcx —aooqnwhlasdkx
14 f?199 f cv(0 Lnqdnudq: Hrvakch ds ak0 )72[ sdmsashudkx hcdmshzdc dhfgs nqfamhb abhcr amc
cdqhuashudr hm sgqdd ytbbghmh btkshuaqr: aksgntfg sgd atsgnqr chc mns ptamshex sgd cdsdbsdc
bnlontmcr0 üaaar ds ak0 )73[ rtffdrsdc sgas nqfamhb abhc bnlonrhshnm amc bnmsdms hm
otlojhmr lax ad aeedbsdc ax sgd fqnvhmf bnmchshnmr: sgd fdmnsxod amc sgd cdudknoldmsak
rsafd ne eqthsr0 Hm oaqshbtkaq: sgdx hmchbasdc a rhfmhzbams cdbqdard hm nqfamhb abhcr bnmsdms
sgqntfgnts sgd lastqashnm oqnbdrr: vghkd sgdx rtffdrsdc nwakhb amc etlaqhb abhcr ar
sgd oqduakdms nmdr as akk sgd cdudknoldmsak rsafdr )74[0 Hm bnmsqars: Mavhqrja/Nkryaṁrja
ds ak0 )74[ amc Ygnt ds ak0 )75[ qdonqsdc sgd oqdrdmbd ne nmkx lakhb: bhsqhb amc etlaqhb abhc
vhsg uaqhdc bnmsdms alnmf sgd cheedqdms fdmnsxodr ne otlojhm rodbhdr —B0 odon: B0 lYwhlY
amc B0 lnrbgYsY(0 Sgdqdenqd: amx bnmsqachbshnmr alnmf qdonqsr eqnl sgd khsdqastqd bntkc
ad arrnbhasdc vhsg cheedqdmbdr hm sgd fdmnsxod: sgd fqnvhmf bnmchshnmr amc sgd gaqudrshmf
rsafd ne eqths0

203010 Snbnogdqnkr

Sgd lahm cdsdbsdc uhsalhm D hrnenql var �/snbnogdqnk vghbg qdbnqcdc hm alntmsr
sgas qamfdc adsvddm 90117 —U6 E( amc 3089 lf?199 f cv —U1 S(: enkknvdc ax β/ amc γ/
snbnogdqnkr —Saakd 8(0 Rn eaq: sgdqd hr rbaqbd khsdqastqd qdfaqchmf sgd snbnogdqnk bnlonrhshnm
hm sgd fidrg ne otlojhm eqths rhmbd lnrs ne sgd rstchdr qdedq sn rddcr amc rddc nhkr0 Rhlhkaqkx
sn ntq rstcx: Jhl ds ak0 )39[ rtffdrsdc �/snbnogdqnk ar sgd lahm bnlontmc hm sgd fidrg
ne sgqdd otlojhm rodbhdr —B0 odon: B0 lnrbgYsY amc B0 lYwhlY(: vghkd γ/snbnogdqnk var
cdsdbsdc nmkx hm knv alntmsr hm B0 lnrbgYsY eqths0 Jtkbyxmrjh amc Fqalya/Lhbgaflnvrja )8[
cdsdbsdc nmkx �/ amc γ/snbnogdqnkr hm sgd otko ne B0 odon amc B0 lnrbgYsY eqths hm alntmsr
sgas vdqd snvaqcr sgd ghfgdrs qamfd ne ntq rstcx: vgdqdar sgd nsgdq svn uhsalhm D hrnenqlr
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—β/ amc δ/snbnogdqnkr( vdqd mns cdsdbsdc0 Sgdqdenqd: sgd qdrtksr ne ntq rstcx aknmf vhsg
sgd khsdqastqd qdonqsr rtffdrs sgas otlojhm eqths fidrg bam ad a qhbg rntqbd ne snbnogdqnkr
—drodbhakkx �/snbnogdqnk(: aksgntfg a ghfg fdmnsxohb uaqhaahkhsx rgntkc ad dwodbsdc as sgd
hmsqa/ nq hmsdq/rodbhdr kdudk0

SWakd 70 Ptamshzbashnm ne sgd nqfamhb abhcr hm sgd fidrg ne sgd rstchdc otlojhm fdmnsxodr0

Fdmnsxod NwWkhb
f,fl99 f cv

LWkhb
f,fl99 f cv

�rbnpahb
f,fl99 f cv

Rghihlhb
f,fl99 f cv

Bhsphb
f,fl99 f cv

EtlWphb
lf,fl99 f cv

U1 2051 ± 9093 e 106 ± 901 i sq sq 1097 ± 9091 c 909981 ± 909991 l
U1 S 3034 ± 9093 d 2085 ± 9095 e:f m0c0 sq m0c0 9091714 ± 9099996 f
U1 B 307 ± 901 c 301 ± 901 c:d:e m0c0 sq m0c0 90923 ± 90991 d
U2 4049 ± 9091 a 309 ± 901 d:e:f m0c0 m0c0 m0c0 909158 ± 909996 j:k
U3 B 304 ± 901 d 308 ± 901 a m0c0 m0c0 m0c0 909144 ± 909997 g
U3 Q 4016 ± 9092 b 4027 ± 9096 a m0c0 m0c0 m0c0 909182 ± 909998 h:i
U4 E 40291 ± 90995 b 3017 ± 9092 b:c:d m0c0 sq 2015 ± 9098 a 909144 ± 909991 k
U4 Q 1079 ± 9092 g 2013 ± 9096 h sq sq m0c0 90921 ± 90991 e
U5 20531 ± 90995 e 4015 ± 9095 a:a m0c0 m0c0 m0c0 909832 ± 909991 a

U6 O 2064 ± 9096 e 301 ± 901 b:c:d:e sq sq 1027 ± 9095 b 90911 ± 90991 h
U6 E 2053 ± 9091 e 302 ± 901 b:c:d:e sq sq 1051 ± 9091 a 909151 ± 909992 k
U7 3066 ± 9091 c 2037 ± 9094 g m0c0 sq m0c0 90958 ± 90992 a
U8 B 503 ± 901 a 206 ± 901 f:g m0c0 m0c0 201 ± 901 a m0c0
U8 Q 2039 ± 9093 f 302 ± 901 b:c sq m0c0 m0c0 909177 ± 909998 i:j
U19 3068 ± 9094 c 401 ± 901 a:a m0c0 m0c0 m0c0 909282 ± 909993 c
U11 3025 ± 9098 d 3049 ± 9095 b m0c0 m0c0 m0c0 90951 ± 90991 b

m0c0. mns cdsdbsdc0 sq. sqabdr0 Ldamr ne sgd rald bnktlm enkknvdc ax cheedqdms Kashm kdssdqr aqd rsashrshbakkx cheedqdms
abbnqchmf sn Stjdx=r gnmdrskx rhfmhzbams cheedqdmbd —GRC( sdrs as o © 90940 S. stqahmasd, B. bxkhmcqhbak, Q. qntmc,
E. fiassdmdc0

SWakd 80 Snbnogdqnk bnmsdms ne sgd dwsqabsr ne sgd rstchdc otlojhm fdmnsxodr ne otlojhm fidrg
—lf?199 f cv(0

Fdmnsxod �/Snbnogdpnk β/Snbnogdpnk γ/Snbnogdpnk SnsWk Snbnogdpnkr

U1 107 ± 901 f 901385 ± 909994 c m0c0 108 ± 901 g
U1 S 3089 ± 9097 a 5048 ± 9097 a m0c0 1104 ± 901 a

U1 B 9071 ± 9092 j 90127 ± 90992 b m0c0 1094 ± 9092 j
U2 1046 ± 9091 g m0c0 1094 ± 9091 c 1051 ± 9093 e
U3 B 1014 ± 9092 h:i m0c0 901887 ± 909991 f:g 1024 ± 9092 i
U3 Q 1057 ± 9095 b m0c0 10518 ± 90994 a 3029 ± 9095 c
UO E 102 ± 901 d 9074 ± 9091 a m0c0 2018 ± 9097 d
U4 Q 1092 ± 9091 i m0c0 1091 ± 9092 c 1094 ± 9093 g
U5 1036 ± 9091 c m0c0 304 ± 901 a 609 ± 901 a
U6 O 9069 ± 9093 j 90932 ± 90991 d 90174 ± 90993 g 9082 ± 9093 j
U6 E 90117 ± 90997 l m0c0 901574 ± 909996 e:f 90375 ± 90998 k
U7 1015 ± 9093 i m0c0 9047 ± 9091 d 1062 ± 9091 h
U8 B 1069 ± 9098 f m0c0 90461 ± 90992 d 102 ± 901 f
U8 Q 1081 ± 9095 a m0c0 1013 ± 9092 b 3014 ± 9093 c
U19 1086 ± 9098 e m0c0 9017 ± 9091 e 102 ± 901 f
U11 9044 ± 9091 k m0c0 3041 ± 9096 a 4096 ± 9097 b

m0c0. mns cdsdbsdc0 Ldamr ne sgd rald bnktlm enkknvdc ax cheedqdms Kashm kdssdqr aqd rsashrshbakkx cheedqdms abbnqchmf
sn Stjdx=r gnmdrskx rhfmhzbams cheedqdmbd —GRC( sdrs as o © 90940 S. stqahmasd, B. bxkhmcqhbak, Q. qntmc, E. fiassdmdc0

2040 OphmbhoYk Bnlonmdms �mYkxrhr

Sgd oqhmbhoak bnlonmdms amakxrhr —OBü( var hlokdldmsdc sn qdudak fqntor amc
ghfgkhfgs rhlhkaqhshdr amc cheedqdmbdr aardc nm ltkshuaqhasd casa0 Sgd oqnbdrrhmf ne ntq
casa rgnvdc sgas sgd zqrs dkdudm oqhmbhoak bnlonmdmsr —OBr( vdqd arrnbhasdc vhsg Dhfdm
uaktdr ghfgdq sgam 1: dwokahmhmf 8408’ ne sgd btltkashud uaqhambd: vhsg OB1 abbntmshmf enq
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1305’: OB1 enq 1703’ amc OB2 enq 1202’, amc OB3 enq 707’: OB’ enq 608’: OB5 enq 502’:
OB6 enq 306’: OB7 enq 208’: OB8 enq 205’: OB19 enq 103’ amc OB11 enq 101’0 Hm oaqshbtkaq:
OB1 rgnvdc a onrhshud bnqqdkashnm vhsg B17.1m5b amc OTEü amc a mdfashud bnqqdkashnm
vhsg B7.9: B19.9: B14.9: B15.9: B16.9: B19.9: B11.9: B12.9: B13.9 amc REü0 Nm sgd nsgdq
gamc: OB1 rgnvdc a onrhshud bnqqdkashnm vhsg arg: zaqdr: eqtbsnrd: nwakhb abhc amc qaezmnrd
bnmsdms: ar vdkk ar vhsg SAüQR: B11.1 amc B13.1: vgdqdar a mdfashud bnqqdkashnm vhsg
baqangxcqasdr amc dmdqfx bnmsdms var qdbnqcdc0 Ehmakkx: OB2 rgnvdc a onrhshud bnqqdkashnm
vhsg eas: etlaqhb abhc: fktbnrd: snsak rtfaqr amc snsak snbnogdqnkr bnmsdms: vgdqdar a
mdfashud bnqqdkashnm var nardqudc enq B19.2m5: B11.1: B13.1 amc bhsqhb abhc0 Sgdqdenqd: OBü
lax gdko sn chrbqhlhmasd sgd rstchdc kamcqabdr ar cdohbsdc hm sgd enkknvhmf rbassdqoknsr
amc knachmf oknsr0 Sgd rbassdqokns hm Ehftqd 1 rgnvr entq chrshmbs fqntor ne sgd rstchdc
kamcqabdr aardc nm sgdhq bgdlhbak bnlonrhshnm amc ahnabshud oqnodqshdr ne eqths fidrg0

Ehftpd 10 Sgqdd/chldmrhnmak rbassdqokns ne oqhmbhoak bnlonmdmsr 1: 1 amc 2 enq otlojhm eqths fidrg0

Sgd knachmf okns ne OB1 amc OB1 oqdrdmsr sgd enkknvhmf bnqqdkashnmr. sgd toodq kdes
ptacqams hmbktcdc zaqdr: arg: nwakhb abhc: eqtbsnrd: fktbnrd: snsak rtfaqr: snsak nqfamhb abhcr:
lakhb abhc: SAüQR: B7.9: B14.9: B15.1: B16.1: B19.9 amc B12.9, sgd knvdq kdes ptacqams
hmbktcdc REü: B19.9: B11.9: B13.9: B15.9: B16.9: B17.9: B11.9: B11.5m2: B13.9: sqdgaknrd:
NwGKHü amc baqangxcqasdr, sgd toodq qhfgs ptacqams hmbktcdc B12.9: B17.1m5: B17.2m5:
B19.1: B19.2m5: B11.9: B11.1: B13.1: �/snbnogdqnk: β/snbnogdqnk: γ/snbnogdqnk: snsak snbn/
ogdqnkr: qaezmnrd: etlaqhb abhc: oqnsdhm: eas amc OTEü, sgd knvdq qhfgs ptacqams hmbktcdc
B17.1m8b: B17.2m2: B19.4m2: B11.1: bhsqhb abhc: LTEü: rtbqnrd amc dmdqfx bnmsdms —Ehftqd 2(0

Ehftpd 20 Sgd knachmf okns ne oqhmbhoak bnlonmdmsr 1 amc 1 enq otlojhm eqths fidrg0
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Lnqdnudq: sgd knachmf okns ne OB1 amc OB2 akrn qdudakdc fqntor ne onrhshudkx bnqqd/
kasdc uaqhaakdr —Ehftqd 3(0 Sgd toodq kdes ptacqams hmbktcdc fktbnrd: eqtbsnrd: sqdgaknrd:
snsak rtfaqr: lakhb abhc: baqangxcqasdr: zaqdr: SAüQR: NwGKHü: B15.1: B16.9: B16.1: B11.9
amc B11.5m2, sgd knvdq kdes ptacqams hmbktcdc B7.9: B19.9: B11.9: B13.9: B14.9: B15.9: B17.9:
B19.9: B12.9: B13.9: REü: nwakhb abhc: snsak nqfamhb abhcr amc arg, sgd toodq qhfgs ptacqams
hmbktcdc etlaqhb abhc: eas: �/snbnogdqnk: β/snbnogdqnk: γ/snbnogdqnk: snsak snbnogdqnkr: eas:
qaezmnrd: LTEü: dmdqfx bnmsdms: B12.9: B17.1m8b amc B17.2m2, sgd knvdq qhfgs ptacqams
hmbktcdc B17.2m5: B17.1m5b: B19.2m5: B19.1: B19.4m2: B11.9: B11.1: B11.1: B13.1: OTEü:
rtbqnrd: oqnsdhm amc bhsqhb abhc0

Ehftpd 30 Sgd knachmf okns ne oqhmbhoak bnlonmdmsr 1 amc 2 enq otlojhm eqths fidrg0

30 Bnmbktrhnmr

Sgd fdmdshb onnk ne Fqddj otlojhm fdqlokarl hr mns acdptasdkx bgaqabsdqhydc rn
eaq: drodbhakkx vgdm bnmrhcdqhmf sgd ghfg fdmdshb uaqhaahkhsx ne sgd rodbhdr vghbg bntkc
ad a uaktaakd snnk enq sgd acaosashnm ne lncdqm gnqshbtkstqd hm sgd bgamfhmf bkhlasd
bnmchshnmr0 Sgd gdsdqnfdmdhsx hm sdqlr ne afqnmnlhb odqenqlambd amc bgdlhbak oqnzkd
ne eqths hm otlojhm fdqlokarl lajdr hs mdbdrraqx sn duaktasd knbak kamcqabdr ahlhmf sn
hcdmshex oqnlhrhmf fdmnsxodr vhsg ghfg xhdkc amc ptakhsx ne eqths0 Ntq qdrtksr hmchbasd
sgas sgd rstchdc knbak kamcqabdr amc bnlldqbhak fdmnsxodr gac a ghfg uaqhaahkhsx mns nmkx
hm eqths xhdkc ats akrn hm akk sgd sdrsdc oaqaldsdqr qdkasdc sn sgd bgdlhbak bnlonrhshnm
amc ahnabshud oqnodqshdr ne eqths fidrg0 Sgd knbak kamcqabdr U1 amc U7 —eqnl ”Sqhjaka‘
amc ”Kabnmha‘: qdrodbshudkx( qdbnqcdc sgd ghfgdrs eqths xhdkc: vghkd sgd U1 kamcqabd akrn
gac sgd ghfgdrs snbnogdqnkr —�/: β/ amc snsak snbnogdqnkr( amc eqtbsnrd: sqdgaknrd amc
qaezmnrd bnmsdms0 Nm sgd nsgdq gamc: U7 kamcqabd var sgd qhbgdrs hm khmnkdhb abhc amc akrn
oqdrdmsdc sgd ghfgdrs amshnwhcams abshuhsx enq sgd NwGKHü arrax0 Gnvdudq: sgd qdrs ne sgd
sdrsdc kamcqabdr oqdrdmsdc hmsdqdrshmf edastqdr rtbg ar U11 —”Untshqasn‘( vghbg gac sgd
ghfgdrs rvddsmdrr hmcdw0 Ehmakkx: sgd fidrg dwsqabsr ne lnrs ne sgd sdrsdc fdmnsxodr rgnvdc
oqnlhrhmf amshlhbqnahak oqnodqshdr: vghkd mnmd ne sgdl var snwhb afahmrs mnm/stlnq bdkkr0
Mdudqsgdkdrr: ntq qdrtksr rtoonqs sgd hlonqsambd ne sgd bnmrdquashnm amc uaknqhyashnm ne
knbak fdmdshb lasdqhak enq sgd rdkdbshnm ne dkhsd fdmnsxodr vhsg hloqnudc mtsqhshnmak uaktd
amc ptakhsx0 Gnvdudq: etqsgdq qdrdaqbg hr mddcdc hm nqcdq sn qdudak sgd fdmdshb gdsdqnfdmdhsx
ne sgd rstchdc lasdqhak sgas vntkc gdko sn hmsqnctbd knbak kamcqabdr hm aqddchmf oqnfqalr0

�tsgnp Bnmsphatshnmr. Bnmbdostakhyashnm: L0F0K0: N0O0: ü0J0L0: R0ü0O0: K0A0 amc B0O0, casa btqashnm:
L0F0K0: N0O0: R0ü0O0 amc B0O0, etmchmf abpthrhshnm: R0ü0O0 amc K0A0, hmudrshfashnm: L0F0K0: N0O0: ü0J0L0:
S0B0R0O0O0 amc L0H0C0, ldsgncnknfx: L0F0K0: N0O0: ü0J0L0: S0B0R0O0O0: L0H0C0: Q0B0B0 amc B0O0, qdrntqbdr:
R0ü0O0 amc K0A0, rtodquhrhnm: L0A0O0O0N0: K0A0: R0ü0O0 amc B0O0, uakhcashnm: L0A0O0O0N0: R0ü0O0: K0A0 amc
B0O0, vqhshmf–nqhfhmak cqaes: L0F0K0: N0O0 amc R0ü0O0, vqhshmf–qduhdv amc dchshmf: R0ü0O0: B0O0 amc
K0A0 ükk atsgnqr gaud qdac amc afqddc sn sgd otakhrgdc udqrhnm ne sgd lamtrbqhos0
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Etmchmf. Sghr qdrdaqbg var etmcdc ax sgd Entmcashnm enq Rbhdmbd amc Sdbgmnknfx —EBS(: O0H0 —EBS:
Onqstfak( sgqntfg mashnmak etmcr EBS?LBSDR sn BHLN —THCA?99589?1919 amc THCO?99589?1919(:
RtrSDB —Kü?O?9996?1911( amc THCA?49995?19190 Mashnmak etmchmf ax EBS: O0H0: sgqntfg sgd
hmrshstshnmak rbhdmshzb dloknxldms oqnfqal bnmsqabs enq L0H0C0: Q0B0B0: B0O0 amc K0A0 bnmsqabsr: amc
L0F0 amc ü0J0L0 OgC fqamsr —19190956950AC amc 19190951210AC: qdrodbshudkx(, EBS: O0H0: vhsghm sgd
rbnod ne sgd Oqnidbs OQHLü Rdbshnm 1–Ltksh/snohb 1918. OtkoHmf —OQHLü?9996?1918(, sgd LHBHMM
enq sgd Itam cd ka Bhdqua Enqlabhím bnmsqabs enq S0B0R0O0O0 —EIB19119/934394/H(, amc sgd Fdmdqak
Rdbqdsaqhas enq Qdrdaqbg amc Sdbgmnknfx ne sgd Lhmhrsqx ne Cdudknoldms amc Hmudrsldmsr tmcdq sgd
OQHLü Oqnfqal0 OQHLü hr am üqs0174 hmhshashud rtoonqsdc amc bn/etmcdc tmcdq Gnqhynm 1919: sgd
Dtqnodam Tmhnm=r Oqnfqal enq Qdrdaqbg amc Okamsr 1911: 11: 799 15 ne 17 Hmmnuashnm —Oqhla1918/97(0

CWsW �uWhkWahkhsx RsWsdldms. Casa aqd bnmsahmdc vhsghm sgd aqshbkd0

Bnmfihbsr ne Hmsdpdrs. Sgd atsgnqr cdbkaqd mn bnmfihbs ne hmsdqdrs0

Pdedpdmbdr
10 Bgnlhbjh: F0, Rbgadedq: G0, Qdmmdq: R0R0 Nqhfhm amc cnldrshbashnm ne Btbtqahsabdad bqnor. Hmrhfgsr eqnl ogxknfdmhdr: fdmnlhbr

amc aqbgadnknfx0 Mdv Ogxsnk0 1919: 115: 1139-11440 )BqnrrQde[ )OtaLdc[
10 Jhrskdq: K0, Mdvrnl: K0ü0, Qxam: S0L0, Bkaqjd: ü0B0, Rlhsg: A0C0, Odqqx: F0G0 Fntqcr amc rptargdr —BtbtpahsY roo0( acaosdc sn

ldfaeatmak dwshmbshnm amc dbnknfhbak amabgqnmhrl sgqntfg cnldrshbashnm0 Opnb0 MYsk0 �bYc0 Rbh0 TR� 19fl4: fifi1: 14196-141110
)BqnrrQde[ )OtaLdc[

20 Rlhsg: A0C0 Sgd hmhshak cnldrshbashnm ne Btbtqahsa odon hm sgd üldqhbar 19:999 xdaqr afn0 Rbhdmbd fl886: 165: 821-8230 )BqnrrQde[
30 Jasdr: G0Q0, Rnkshr: O0R0, Rnkshr: C0D0 Dunktshnmaqx amc cnldrshbashnm ghrsnqx ne BtbtpahsY —otlojhm amc rptarg( rodbhdr hmedqqdc

eqnl 33 mtbkdaq knbh0 Lnk0 Ogxknfdmds0 Cunk0 19fl6: fififi: 87-1980 )BqnrrQde[
40 Rauafd: I0ü0, Gahmdr: C0E0, Gnkaqnnj: M0L0 Sgd lajhmf ne fhams otlojhmr. Gnv rdkdbshud aqddchmf bgamfdc sgd ogkndl ne

BtbtpahsY lYwhlY eqnl rntqbd sn rhmj0 OkYms Bdkk Cmuhpnm0 19fl4: 27: 1432-14430 )BqnrrQde[
50 Hmsdfqasdc Sawnmnlhb Hmenqlashnm Rxrsdl–Qdonqs0 BtbtpahsY: K0 üuahkaakd nmkhmd. gssor.??vvv0hshr0fnu?rdqukds?RhmfkdQos?

RhmfkdQos“rdaqbg>snohb+SRM]rdaqbg>uaktd+11254@mtkk —abbdrrdc nm 2 Rdosdladq 1912(0
60 Raaudcqa: L0I0, ühqdr: ü0, Char: B0, ükldhca: I0ü0, Cd Uarbnmbdknr: L0B0A0L0, Ramsnr: O0, Qnra: D0ü0 Duaktashnm ne sgd onsdmshak ne

rptarg otlojhm ax/oqnctbsr —rddcr amc rgdkk( ar rntqbdr ne amshnwhcams amc ahnabshud bnlontmcr0 I0 Ennc Rbh0 Sdbgmnk0 19fl4: 41:
1997-19140 )BqnrrQde[ )OtaLdc[

70 Rtm: G0, Vt: R0, Ygamf: F0, Ihan: B0, Ftn: R0, Qdm: X0, Ygamf: I0, Ygamf: G0, Fnmf: F0, Iha: Y0, ds ak0 Jaqxnsxod Rsaahkhsx amc Tmahardc
Eqabshnmashnm hm sgd Oakdn/ükknsdsqaoknhc BtbtpahsY Fdmnldr0 Lnk0 OkYms 19fl6: fi9: 1182-12950 )BqnrrQde[ )OtaLdc[

80 Jtkbyxmrjh: A0, Fqalya/Lhbgaflnvrja: ü0 Sgd oqnzkd ne rdbnmcaqx ldsaankhsdr amc nsgdq ahnabshud bnlontmcr hm BtbtpahsY odon
K0 amc BtbtpahsY lnrbgYsY otlojhm btkshuaqr0 Lnkdbtkdr 19fl8: 13: 18340 )BqnrrQde[ )OtaLdc[

190 Odsqnontknr: R0, Edqqdhqa: H0, Aaqqnr: K0 OgxsnbgdlhbYkr hm UdfdsYakdr. � UYktYakd Rntpbd ne AhnYbshud Bnlontmcr, Odsqnontknr: R0ü0:
Edqqdhqa: H0B0E0Q0: Aaqqnr: K0: Dcr0, Admsgal Rbhdmbd Otakhrgdqr Ksc0. Rgaqiag: Tmhsdc üqaa Dlhqasdr: 19170

110 Vdaudq: B0L0 Ahnabshud enncr amc hmfqdchdmsr enq gdaksg0 �cu0 Mtsp0 19fl3: 4: 295R-211R0 )BqnrrQde[ )OtaLdc[
110 Gtrrahm: ü0, Jatraq: S0, Rdgaq: R0, Raqvaq: ü0, ürgqae: ü0G0, Ialhk: L0ü0, Mnqddm: R0, Qazptd: ü0, Heshjgaq: J0, Ptccnnr: L0X0, ds ak0

ü Bnloqdgdmrhud qduhdv ne etmbshnmak hmfqdchdmsr: drodbhakkx ahnabshud bnlontmcr oqdrdms hm otlojhm oddk: fidrg amc rddcr:
amc sgdhq gdaksg admdzsr0 Ennc Bgdl0 �cu0 1911: fi: 1999560 )BqnrrQde[

120 Lnmsdramn: C0, Qnbbgdssh: F0, Otsmhj: O0, Ktbhmh: K0 Ahnabshud oqnzkd ne otlojhm. üm nudquhdv nm sdqodmnhcr amc sgdhq gdaksg/
oqnlnshmf oqnodqshdr0 Btpp0 Nohm0 Ennc Rbh0 19fl7: 11: 71-760 )BqnrrQde[

130 Qhbn: W0, Ftkkím: A0, üknmrn: I0K0, X�ïdy: Q0 Qdbnudqx ne ghfg uaktd/accdc bnlontmcr eqnl ohmdaookd: ldknm: vasdqldknm amc
otlojhm oqnbdrrhmf ax/oqnctbsr. üm nudquhdv0 Ennc Pdr0 Hms0 1919: fi21: 1989750 )BqnrrQde[

140 Lngaalldc: R0, Oahjn: X0, Lamm: ü0, Mcalhsrn: L0, Lasgdv: I0, Laaih: R0 Oqnwhlasd: Lhmdqak amc ümsh/mtsqhshnmak Bnlonrhshnm
ne BtbtpahsY lYwhlY Eqthsr Oaqsr0 I0 Bgdl0 Pdr0 19fl4: fi8: 26-380

150 Edcga: L0, Lvaraqt: L0, Minqnfd: B0, Nihin: M0, Ntla: F0 Deedbs ne cqxhmf nm rdkdbsdc oqnwhlasd bnlonrhshnm ne eqdrg amc
oqnbdrrdc eqthsr amc rddcr ne svn otlojhm rodbhdr0 �fphb0 Ahnk0 I0 M0 �l0 19fl9: fi: 1188-12910 )BqnrrQde[

160 Mvnza: F0D0, Mvnft Uhbsnqha: M0, Mvnza Akdrrhmf: J0 Mtsqhshnmak uaqhashnm hm eqthsr amc rddcr ne otlojhmr —BtbtpahsY roo(
abbdrrhnmr eqnl Mhfdqha0 OYj0 I0 Mtsp0 19fl1: fifi: 737-7470 )BqnrrQde[

170 Qasmal: M0, Maihatkkag: L0, Haqaghl: L0 ü Qduhdv nm BtbtpahsY odon0 Hms0 I0 OgYplYbnfm0 Ogxsnbgdl0 Pdr0 19fl6: 8: 1189-11830
)BqnrrQde[

180 Jatq: R0, Oamfgak: ü0, Faqf: L0J0, Lamm: R0, Jgasjaq: R0J0, Rgaqla: O0, Bgghjaqa: M0 Etmbshnmak amc mtsqabdtshbak oqnodqshdr ne
otlojhm–ü qduhdv0 Mtsp0 Ennc Rbh0 1919: 49: 273-3910 )BqnrrQde[

190 Onmja: Q0, Antaa: ü0ü0, Enjnt: D0, Salad: R0S0, Adatbgdq: D0, Ohns: L0, Kdnmhk: I0, Fatbgdqnm: E0 Oqnsdhm: lhmdqak amc alhmn abhc
bnmsdms ne rnld Baldqnnmham sqachshnmak chrgdr oqdoaqdc eqnl otlojhm —BtbtpahsY lYwhlY Ctbg0(0 I0 Ennc Bnlonr0 �mYk0 19fl4:
32: 158-1630 )BqnrrQde[

110 DERü0 DERü Chdsaqx Qdedqdmbd Uaktdr0 üuahkaakd nmkhmd. gssor.??ltkshldcha0dera0dtqnoa0dt?cqur?hmcdw0gsl —abbdrrdc nm 14
Nbsnadq 1912(0
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110 ücmam: L0, Ftk: R0, Aasnnk: R0, Eashla: A0, Qdglam: ü0, Xapnna: R0, Rgaahq: G0, Xntrae: S0, Ltrraqas: R0, ükh: M0, ds ak0 ü qduhdv nm
sgd dsgmnansamx: ogxsnbgdlhrsqx: ogaqlabnknfx amc mtsqhshnmak bnlonrhshnm ne BtbtpahsY odon K0 I0 OgxsnogYpl0 19fl6: 5: 122-1280
)BqnrrQde[

120 Cghlam: ü0J0, Rgaqla: J0C0, üssqh: R0 Etmbshnmak bnmrshstdmsr amc oqnbdrrhmf ne otlojhm. ü qduhdv0 I0 Ennc Rbh0 Sdbgmnk0 1998: 35:
311-3160

130 Rgaqla: O0, Jatq: F0, Jdghmcd: A0ü0, Bgghjaqa: M0, Oamfgak: ü0, Jatq: G0 Ogaqlabnknfhbak amc ahnldchbak trdr ne dwsqabsr ne
otlojhm amc hsr qdkashudr amc aookhbashnmr hm sgd ennc hmctrsqx. ü qduhdv0 Hms0 I0 Udf0 Rbh0 1919: 15: 68-840 )BqnrrQde[

140 Bahkh: E0, Gtam: R0, Ptamgnmf: K0 ü qduhdv nm ogaqlabnknfhbak abshuhshdr amc tshkhyashnm sdbgmnknfhdr ne otlojhm0 OkYms Enncr
Gtl0 Mtsp0 1995: 5fi: 62-790 )BqnrrQde[

150 Anbgmaj: I0, Ṙvhdba: L0 Onsdmshakkx ahnabbdrrhakd ogdmnkhbr: amshnwhcams baoabhshdr amc sgd bnkntq ne baqqns: otlojhm amc aookd
onvcdqr–Deedbs ne cqxhmf sdlodqastqd amc ralokd rsqtbstqd0 Hms0 I0 Ennc Rbh0 Sdbgmnk0 1919: 44: 125-1340 )BqnrrQde[

160 Kdltr/Lnmcaba: Q0, Laqhm: I0, Qhuar: I0, Ramgtdya: K0, Rnsn: X0, Udqa: M0, Otdmsd/Céay: K0 Otlojhm rddcr —BtbtpahsY lYwhlY(0 ü
qduhdv ne etmbshnmak assqhatsdr amc ax/oqnctbsr0 Pdu0 Bghk0 Mtsp0 19fl8: 35: 672-6810 )BqnrrQde[

170 üacdhm: L0ü0D0/G0 Fdmdshb Chudqrhsx adsvddm Otlojhm übbdrrhnmr Fqnvhmf hm sgd Mnqsgdqm Anqcdq Qdfhnm hm Ratch üqaaha
Aardc nm Ahnbgdlhbak amc Lnkdbtkaq Oaqaldsdqr0 Cfxos0 I0 Ans0 19fl7: 47: 352-3650 )BqnrrQde[

180 Jaẏlhṁrja: J0, Rnahdrydj: J0, Saqfnṁrja/Jaqardj: L0, Jnqydmhdvrja: ü0, Mhdlhqnvhby/Rybyxss: J0, Aaqsnrydvrjh: F0 Fdmdshb
chudqrhsx arrdrrldms ne avhmsdq rptarg amc otlojhm —BtbtpahsY lYwhlY Ctbgdrmd( fdqlokarl bnkkdbshnm aardc nm fdmnlhb
BtbtpahsY/bnmrdqudc RRQ laqjdqr0 Rbh0 Gnpshb0 19fl6: 1fi8: 26-330 )BqnrrQde[

290 Galch: J0, Adm/ülnq: I0, Lnjqamh: J0, Ldyfgammh: M0, Saqbgntm: M0 ürrdrrldms ne sgd fdmdshb chudqrhsx ne rnld knbak rptarg
—BtbtpahsY lYwhlY Ctbgdrmd( onotkashnmr qdudakdc ax afqn/lnqognknfhbak amc bgdlhbak sqahsr0 I0 Mdv Rbh0 19fl6: 31: 1295-12160

210 EüN0 Rsashrshbr Chuhrhnm Oqnctbshnm amc Sqacd Rsashrshbr0 üuahkaakd nmkhmd. gsso.??vvv0ean0nqf?eanrsas?dm —abbdrrdc nm 2
Rdosdladq 1912(0

210 Rvhacdq: I0L0, Rhoo: R0J0, Aqnvm: Q0D0 Otlojhm fqnvsg: finvdqhmf: amc eqthshmf qdronmrd sn mhsqnfdm amc onsarrhtl roqhmjkdq
edqshfashnm hm ramcx rnhk0 I0 �l0 Rnb0 Gnpshb0 Rbh0 fl883: fifi8: 313-3180 )BqnrrQde[

220 Ahdrhaca: ü0, Mavhqrja: ü0, Jtbgaqrja: ü0, Rnjífl/Zďsnvrja: ü0 Sgd deedbs ne mhsqnfdm edqshkhyashnm ldsgncr nm xhdkc amc bgdlhbak
bnlonrhshnm ne otlojhm —BtbtpahsY lYwhlY( eqthsr adenqd amc aesdq rsnqafd0 Udf0 Bpnor Pdr0 Atkk0 1998: 69: 192-1110 )BqnrrQde[

230 Xauty: C0, Rdxldm: L0, Xauty: M0, Sñqjldm: �0 Deedbsr ne hqqhfashnm hmsdquak amc ptamshsx nm sgd xhdkc amc ptakhsx ne bnmedbshnmaqx
otlojhm fqnvm tmcdq zdkc bnmchshnmr0 �fphb0 VYsdp LYmYf0 19fl4: fi48: 189-1870 )BqnrrQde[

240 Jtlaqh: ü0, Kajrglh: F0ü0, Jqhrgma: F0J0, Oasmh: A0, Oqajarg: R0, Agassabgaqxxa: L0, Rhmfg: R0J0, Udqla: J0J0 Bkhlasd Bgamfd amc
Hsr Hloabs nm Bqnor. ü Bnloqdgdmrhud Hmudrshfashnm enq Rtrsahmaakd üfqhbtkstqd0 �fpnmnlx 1911: fi1: 29970 )BqnrrQde[

250 Gaaha/tq/Qaglam: L0, üglac: ü0, Qaya: ü0, Garmahm: L0T0, ükgaqax: G0E0, ükyagqamh: X0L0, Aalafnnr: ü0ü0, Gajddl: J0Q0,
üglac: R0, Marhl: V0, ds ak0 Hloabs ne bkhlasd bgamfd nm afqhbtkstqak oqnctbshnm, Hrrtdr: bgakkdmfdr: amc noonqstmhshdr hm ürha0
Epnms0 OkYms Rbh0 1911: fi2: 8144370 )BqnrrQde[

260 Odsqnontknr: R0ü0, Kduhynt: D0, Msasrh: F0, Edqmamcdr: õ0, Odsqnsnr: J0, üjntlhamajhr: J0, Aaqqnr: K0, Edqqdhqa: H0B0E0Q0 Rakhmhsx deedbs
nm mtsqhshnmak uaktd: bgdlhbak bnlonrhshnm amc ahnabshud bnlontmcr bnmsdms ne Bhbgnphtl rohmnrtl K0 Ennc Bgdl0 19fl6: 1fi3:
118-1250 )BqnrrQde[ )OtaLdc[

270 Odsqnontknr: R0ü0, Edqmamcdr: õ0, Char: L0H0, Odqdhqa: B0, Bakgdkga: Q0B0, Bgqxraqfxqhr: ü0, Synqsyajhr: M0, Huamnu: L0, Rnjnuhb:
L0C0, Aaqqnr: K0, ds ak0 Bgdlhbak bnlonrhshnm amc okams fqnvsg ne BdmsYtpdY pYogYmhmY rtaro0 lhwsa okamsr btkshuasdc tmcdq rakhmd
bnmchshnmr0 Lnkdbtkdr 1919: 14: 11930 )BqnrrQde[

280 Onkxynr: M0, Oarbgnakhmnssn: A0G0, Bnlonbgnkh: L0, Ohmdka: I0, Gdkdmn: R0ü0, Bakgdkga: Q0B0, Char: L0H0, Aaqqnr: K0, Odsqnontknr: R0ü0
Edqshkhyashnm ne ons/fqnvm Bhbgnphtl rohmnrtl K0. Gnv hs bam aeedbs okams fqnvsg: bgdlhbak oqnzkd: amc ahnabshuhshdr ne dchakd
oaqsr“ GnpshbtkstpYd 1911: 7: 7890 )BqnrrQde[

390 Jhl: L0X0, Jhl: D0I0, Jhl: X0M0, Bgnh: B0, Kdd: A0G0 Bnloaqhrnm ne sgd bgdlhbak bnlonrhshnmr amc mtsqhshud uaktdr ne uaqhntr
otlojhm —Btbtqahsabdad( rodbhdr amc oaqsr0 Mtsp0 Pdr0 OpYbs0 19fl1: 5: 11-160 )BqnrrQde[

310 Rsqxidbja: L0, Jqnbglak/Laqbyaj: A0, Bdatkaj: S0, Jhdflsxja/Cacarhdvhby: ü0 ürrdrrldms ne Ogdmnkhb übhc Bnmsdms amcümshnwhcams
Oqnodqshdr ne sgd Otko ne Ehud Otlojhm Rodbhdr Btkshuasdc hm Rntsgdarsdqm Onkamc0 Hms0 I0 Lnk0 Rbh0 1912: 13: 75110 )BqnrrQde[

310 Kdhbgsvdhr: L0F0, Lnkhma: ü0J0, Ohqdr: S0B0R0, Char: L0H0, Bakgdkga: Q0, Aabgaqh: J0, Yhamh: A0D0B0, Nkhudhqa: L0A0O0O0, Odqdhqa:
B0, Aaqqnr: K0 Ahnknfhbak abshuhsx ne otlojhm axoqnctbsr. ümshlhbqnahak amc amshnwhcams oqnodqshdr0 Lnkdbtkdr 1911: 16: 72550
)BqnrrQde[

320 üNüB0 NezbhYk Ldsgncr ne �mYkxrhr ne �N�B HmsdpmYshnmYk: 19sg dc0, üNüB. Qnbjuhkkd: LC: TRü: 19150
330 Odqdhqa: B0, Aaqqnr: K0, Baquakgn: ü0L0, Edqqdhqa: H0B0E0Q0 Mtsqhshnmak bnlonrhshnm amc ahnabshud oqnodqshdr ne bnllnmkx bnmrtldc

vhkc fqddmr. Onsdmshak rntqbdr enq mdv sqdmcr hm lncdqm chdsr0 Ennc Pdr0 Hms0 19flfl: 33: 1523-15390 )BqnrrQde[
340 Aqnvm: ü0B0, Rtlldqr: V0K0 Baqangxcqasd übbtltkashnm amc Bnknq Cdudknoldms hm Vasdqldknm0 I0 �l0 Rnb0 Gnpshb0 Rbh0 1911:

fifi9: 572-5760 )BqnrrQde[
350 Aaqqnr: K0, Odqdhqa: D0, Bakgdkga: Q0B0, Ctdïar: L0, Baquakgn: ü0L0, Ramsnr/Atdkfa: B0, Edqqdhqa: H0B0E0Q0 Ahnabshuhsx amc bgdlhbak

bgaqabsdqhyashnm hm gxcqnoghkhb amc khonoghkhb bnlontmcr ne Bgdmnonchtl Ylapnrhnhcdr K0 I0 Etmbs0 Enncr 19fl2: 4: 1621-16390
)BqnrrQde[

360 Odqdhqa: B0, Aaqqnr: K0, Edqqdhqa: H0B0E0Q0 ümakxshbak snnkr trdc sn chrshmfthrg bgdlhbak oqnzkdr ne okamsr vhcdkx bnmrtldc ar
hmetrhnmr amc chdsaqx rtookdldmsr. üqshbgnjd: lhkj sghrskd: amc anqtstst0 Ennc �mYk0 Ldsgncr 19fl3: 6: 1593-15110 )BqnrrQde[
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370 Aabjdr: D0, Kdhbgsvdhr: L0F0, Odqdhqa: B0, Baqnbgn: L0, Aaqqdhqa: I0B0L0, Jalak Fdmdma: ü0, Inrã Aaqakch: H0, Ehknldma Aaqqdhqn: L0,
Aaqqnr: K0, Edqqdhqa: H0B0E0Q0 Ehbtr bYphbY K0 amc Optmtr rohmnrY K0 dwsqabsr ar mdv amsgnbxamhm/aardc ennc bnknqamsr. ü sgnqntfg
rstcx hm bnmedbshnmdqx oqnctbsr0 Ennc Bgdl0 1919: 222: 1163460 )BqnrrQde[

380 Jtdsd: U0, ümfn: O0X0, Ensrn: F0V0, Cve Jaobgd: F0, Cynxdl: I0O0, Vntjhmf: ü0F0, Mfacith: A0S0, üadfay: A0L0 ümshlhbqnahak
abshuhshdr ne sgd ldsgamnk dwsqabs amc bnlontmcr eqnl �psnbYpotr bnlltmhr —Lnqabdad(0 ALB Bnlokdldms0 �ksdpm0 Ldc0 19flfl: 14:
11-310 )BqnrrQde[ )OtaLdc[

490 Odqdhqa: B0, Bakgdkga: Q0B0, Aaqqnr: K0, Edqqdhqa: H0B0E0Q0 ümshnwhcams oqnodqshdr: amsh/gdoasnbdkktkaq baqbhmnla abshuhsx amc
gdoasnsnwhbhsx ne aqshbgnjd: lhkj sghrskd amc anqtstst0 Hmc0 Bpnor Opnc0 19fl2: 38: 51-540 )BqnrrQde[

410 Ialak Tcchm: ü0, Eaqtp: L0, Qnmh: L0, Satzptd: S0, Ldgqai: G0 Fqnvsg amc xhdkc odqenqlambd ne entq otlojhm —BtbtpahsY
lnrbgYsY( khmdr0 Hms0 I0 Atr0 Rnb0 Rbh0 Pdr0 19fl3: 1: 112-1140

410 Fnldr: Q0R0, Labgacn: Q0, Cd ükldhca: B0E0, Bgafar: Q0Q0, Cd Nkhudhqa: Q0K0, Cdkayaqh: E0S0, Ca Rhkua: C0I0G0 Aqayhkham fdqlokarl
ne vhmsdq rptarg —BtbtpahsY lnrbgYsY C0( chrokaxr uars fdmdshb uaqhaahkhsx: akknvhmf hcdmshzbashnm ne oqnlhrhmf fdmnsxodr enq
afqn/lnqognknfhbak sqahsr0 OJnR NMC 1919: fi4: d91294350 )BqnrrQde[

420 Rnksamh: E0, Jaqhlh: Q0, Jargh: ü0 Drshlashnm ne Fdmdshb Chudqrhsx hm BtbtpahsY Rodbhdr Trhmf Lnqognknfhbak amc Ogxsnbgdlhbak
ümakxrhr0 Hms0 I0 Udf0 Rbh0 19fl6: 12: 31-420 )BqnrrQde[

430 Fghlhqd: R0, Vrydkajh: ü0K0, Lnnqd: I0B0, Hmfkhr: C0ü0, Lhkdr: B0 Sgd trd ne ahncdfqacaakd ltkbgdr hm ohd otlojhm bqno oqnctbshnm
hm svn chudqrd bkhlasdr0 GnpsRbhdmbd 19fl7: 42: 177-1830 )BqnrrQde[

440 Dk/Galdc: J0D0/R0ü0, Dkvam: L0V0L0 Cdodmcdmbd ne Otlojhm Xhdkc nm Okams Cdmrhsx amc Uaqhdsx0 �l0 I0 OkYms Rbh0 19flfl: 1:
525-5320 )BqnrrQde[

450 ügaldc: J0, üjgsdq: A0, Hrkal: L0, üqa: M0, Gtlatam: L0 üm ürrdrrldms ne Lnqognknfx amc Xhdkc Bgaqabsdqhrshbr ne Otlojhm
—BtbtpahsY lnrbgYsY( Fdmnsxodr hm Mnqsgdqm Aamfkacdrg0 Spno0 �fphb0 Pdr0 Cws0 19fl1: fi3: 60 )BqnrrQde[

460 Aacq: R0D0ü0, Rgaaaam: L0, Dkjgnkx: X0L0, Gdkak: L0G0, Galya: ü0R0, Larntc: L0R0, Dk Raesx: L0L0 Bgdlhbak bnlonrhshnm amc
ahnknfhbak abshuhsx ne qhod otlojhm eqthsr —BtbtpahsY odon K0( btkshuasdc hm Dfxosham gaahsasr0 MYs0 Opnc0 Pdr0 19flfl: 14: 1413-14280
)BqnrrQde[ )OtaLdc[

470 Iabnan/Uakdmytdka: M0, Yaytdsa/Lnqakdr: I0c0I0, Fakkdfnr/Hmeamsd: I0ü0, üfthkaq/Ftshdqqdy: E0, Balabgn/Gdqm�mcdy: H0K0, Qnbga/
Ftylam: M0D0, Fnmyakdy/Kaqdcn: Q0E0 Bgdlhbak amc ogxrhbnbgdlhbak bgaqabsdqhyashnm ne vhmsdq rptarg —BtbtpahsY lnrbgYsY C0(0
Mns0 Ans0 Gnpsh �fpnans0 Bkti:MYonbY 19flfl: 28: 23-390 )BqnrrQde[

480 ülhm: L0Y0, Hrkal: S0, Tcchm: L0Q0, Tcchm: L0I0, Qaglam: L0L0, Rassdq: L0ü0 Bnloaqashud rstcx nm mtsqhdms bnmsdmsr hm sgd
cheedqdms oaqsr ne hmchfdmntr amc gxaqhc uaqhdshdr ne otlojhm —BtbtpahsY lYwhlY Khmm0(0 Gdkhxnm 19fl8: 4: d913510 )BqnrrQde[
)OtaLdc[

590 Rakdgh: A0, Rgaqhz/Qac: I0, Baoamnfkt: D0, ücqaq: M0, Basakjaxa: F0, Rgagddm: R0, Iaeedq: L0, Fhqh: K0, Rtxak: Q0, Itfqam: ü0, ds ak0
BtbtpahsY Okamsr. Eqnl Eaql sn Hmctrsqx0 �ook0 Rbh0 19fl8: 8: 22760 )BqnrrQde[

510 Kntvaaqr: M0O0 Okams aqddchmf amc chudqrhsx. ü sqntakdc qdkashnmrgho“ CtogxshbY 19fl7: 1fi3: 1130 )BqnrrQde[
510 Odqdhqa: ü0L0, Jqtlqdhbg: E0C0, Qalnr: ü0G0, Jqnknv: ü0B0Q0, Ramsnr: Q0A0, Ftkaqsd: L0ü0 Ogxrhbnbgdlhbak bgaqabsdqhyashnm:

baqnsdmnhc bnmsdms amc oqnsdhm chfdrshahkhsx ne otlojhm abbdrr fintqr enq ennc aookhbashnm0 Ennc Rbh0 Sdbgmnk0 1919: 39: 581-5870
)BqnrrQde[

520 Laqdj: F0, Qacyamnvrja: I0, Camhkbdmjn: G0, Iaqhdmd: D0, Bdqmhatrjhdmd: I0 Ptakhsx ne Otlojhm Btkshuaqr hm Qdkashnm sn Rdmrnqx
Bgaqabsdqhrshbr0 Mns0 Ans0 Gnpsh �fpnans0 Bkti:MYonbY 1997: 25: 62-680

530 Rdqnbyxṁrja: ü0, ümsbyaj: ü0, Jalhṁrja: J0, Jnqxsnvrja: L0, Jnqydmhdvrja: ü0, Mhdlhqnvhby/rybyxss: J0, Qacnlrjh: ü0,
Yavacyjh: I0 Duaktashnm ne sgd rdkdbsdc enqlr ne vhmsdq rptarg —BtbtpahsY lYwhlY Ctbg0( enq sgd bnmsdms ne eqdd rtfaqr amc
onkxrabbgaqhcdr0 Onk0 I0 �fpnm0 19fl3: fi5: 58-620

540 Cgdmfd: Q0, Qhmakch: L0, Famhmn: S0, Ramsh: R0, Edqqaqdrd: H0, Cakk=übpta: R0 Uaqhashnmr ne onkxogdmnkr: rtfaqr: baqnsdmnhcr: amc
unkashkd bnmrshstdmsr hm otlojhm —BtbtpahsY lnrbgYsY( ctqhmf ghfg oqdrrtqd oqnbdrrhmf. ü jhmdshb rstcx0 Hmmnu0 Ennc Rbh0 Cldpf0
Sdbgmnk0 1911: 67: 1929940 )BqnrrQde[

550 Jnrsdbja/Ftfafla: ü0, Jqtbydj: L0, Kdcvn%yxv/Rlnkdṁ: H0, Jaryxbjh: O0 ümshnwhcamsr amc gdaksg/admdzbhak mtsqhdmsr hm eqthsr ne
dhfgsddm BtbtpahsY btkshuaqr. ümakxrhr ne chudqrhsx amc chdsaqx hlokhbashnmr0 Lnkdbtkdr 1919: 14: 16810 )BqnrrQde[ )OtaLdc[

560 Fgnrg: O0, Qama: R0R0 Ogxrhbnbgdlhbak: mtsqhshnmak: ahnabshud bnlontmcr amc eassx abhc oqnzkhmf ne Otlojhm finvdq —BtbtpahsY
lYwhlY(: ar a onsdmshak etmbshnmak ennc0 RM �ook0 Rbh0 191fl: 2: 1150 )BqnrrQde[

570 Hnrxodmjn: N0N0, Jxrkxbgdmjn: U0R0, Nldkbgdmjn: Y0H0, Atqkaja: H0R0 Eassx abhc bnlonrhshnm ne udfdsaakd laqqnvr amc ytbbghmh
kdaudr0 OgYplYbhY 19fl8: 55: 191-1960 )BqnrrQde[

580 Fthk: I0K0, Snqhia: L0D0, Fhlãmdy: I0I0, Qncqhftdy: H0 Hcdmshzbashnm ne eassx abhcr hm dchakd vhkc okamsr ax far bgqnlasnfqaogx0 I0
BgpnlYsnfp0 � fl885: 6fi8: 118-1240 )BqnrrQde[ )OtaLdc[

690 Kdhbgsvdhr: L0F0, Lnkhma: ü0J0, Odsqnontknr: R0ü0, Baqnbgn: L0, Ohqdr: S0B0R0O0, Char: L0H0, Bakgdkga: Q0, Nkhudhqa: L0A0O0O0, Odqdhqa:
B0, Aaqqnr: K0 Uaknqhyashnm ne Otlojhm Oddk ar a Rntqbd ne Ahnabshud Bnlontmcr. Noshlhyashnm ne Gdas/ amc Tksqarntmc/ürrhrsdc
Dwsqabshnm0 Lnkdbtkdr 1912: 17: 21570 )BqnrrQde[

610 Qnkmhj: ü0, Jnvakrja: H0, Rnktbg: ü0, Rsnbglak: ü0, Nkar: A0 Bnloaqashud Ogxsnbgdlhbak: ümshnwhcams amc Gadlnrsashb Rstchdr ne
Oqdoaqashnmr eqnl Rdkdbsdc Udfdsaakdr eqnl Btbtqahsabdad Ealhkx0 Lnkdbtkdr 1919: 14: 32150 )BqnrrQde[

610 Ramsnr: D0L0, Qncqhftdy: I0ü0, Knqdmyn: I0L0, Lnmcqafím: ü0B0, Oasdhqn: L0, Ftshãqqdy: D0, Edqqdhqa: S0ü0 ümshnwhcams Deedbs ne
Otlojhm Eknvdq —BtbtpahsY lYwhlY( hm Bghbjdm Oasshdr0 Enncr 1911: fifi: 11470 )BqnrrQde[
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620 Atkalaadua: ü0ü0, Ukagnua/Uamfdknua: S0A0, Cqafndu: R0F0, Aakdu: C0J0, Tyajnu: X0L0 Cdudknoldms ne mdv etmbshnmak bnnjdc
ratrafdr ax acchshnm ne fnih adqqx amc otlojhm onvcdq0 �l0 I0 Ennc Sdbgmnk0 19fl3: 8: 179-1780 )BqnrrQde[

630 Qnkmhj: ü0, Rjakrjh: A0, Rsnbglak: ü0, Nkar: A0 Oqdoaqashnmr eqnl rdkdbsdc btbtqahs udfdsaakdr ar amshokasdkds afdmsr0 Rbh0 Pdo0 191fl:
fifi: 115830 )BqnrrQde[

640 Saqvach: J0, üfsd: U0 ümshnwhcams amc lhbqnmtsqhdms ptakhsx ne eqths amc qnns udfdsaakdr eqnl sgd Hmcham rtabnmshmdms amc sgdhq
bnloaqashud odqenqlambd vhsg fqddm kdaex udfdsaakdr amc eqthsr0 I0 Rbh0 Ennc �fphb0 1994: 74: 1358-13650 )BqnrrQde[

650 Lnjgsaq: L0, Antalaq: R0, Ch Knqdmyn: ü0, Sdlonqhmh: B0, Cafkha: L0, Qhayh: ü0 Sgd hmfitdmbd ne qhodmdrr nm sgd ogdmnkhb
bnmsdms: amshnwhcams amc amshlhbqnahak abshuhshdr ne otlojhmr —BtbtpahsY lnrbgYsY Ctbgdrmd(0 Lnkdbtkdr 191fl: 15: 25120 )BqnrrQde[
)OtaLdc[

660 Gtrrahm: ü0, Jatraq: S0, Chm: ü0, Ltqsaya: ü0, Ialhk: L0ü0, Mnqddm: R0, Hpaak: L0ü0 ümshnwhcams amc ümshlhbqnahak Oqnodqshdr ne
Otlojhm —BtbtpahsY lYwhlY( Oddk: Ekdrg amc Rddcr Onvcdqr0 I0 Ahnk0 �fphb0 GdYksgb0 191fl: 5: 31-410 )BqnrrQde[

670 Gtrrahm: ü0, Jatraq: S0, Rdgaq: R0, Raqvaq: ü0, ürgqae: ü0G0, Ialhk: L0ü0, Mnqddm: R0, Qazptd: ü0, Heshjgaq: J0, ürkal: I0, ds ak0
Tshkhyashnm ne otlojhm: otlojhm onvcdqr: dwsqabsr: hrnkasdr: otqhzdc ahnabshudr amc otlojhm aardc etmbshnmak ennc oqnctbsr. ü
jdx rsqasdfx sn hloqnud gdaksg hm btqqdms onrs BNUHC 18 odqhnc. üm tocasdc qduhdv0 �ook0 Ennc Pdr0 1911: 1: 1991310 )BqnrrQde[

680 Favdfl/Aḑadm: J0, Bydbg: J0, Rsqyḑodj/Fnlíflja: L0, Byno: L0, Rybydoamhj: L0, Khbgsaqrja: ü0, Jtjtka/Jnbg: V0 ürrdrrldms ne
BtbtpahsY roo0 Oddk Dwsqabsr ar Onsdmshak Rntqbdr ne übshud Rtarsambdr enq Rjhm Baqd amc Cdqlasnknfx0 Lnkdbtkdr 1911: 16: 65170
)BqnrrQde[ )OtaLdc[

790 Ohbbnkdkka: R0, Ahambn: ü0, Bqdrbdmsd: F0, Ramshkkn: ü0, Aabbaqh: F0B0, Oabhzbn: R0 Qdbnudqhmf BtbtpahsY odon bu0 ;Ktmfn Ehnqdmshmn=
Varsdr. TGOKB/GQLR?LR ldsaankhb oqnzkd: sgd aarhr enq drsaakhrghmf sgdhq mtsqa/ ümc bnrldbdtshbak uaknqhrashnm0 Lnkdbtkdr
19fl8: 13: 13680 )BqnrrQde[ )OtaLdc[

710 Larrhqnmh: ü0, Ahdkka: R0, cd Lntqa Odqdhqa: O0E0, Rbhanma: E0, Edmh: K0, Rhmcabn: L0, Dlhcd: C0, Ihlãmdy/Ptdqn: ü0, Ahambgh: B0K0L0,
Udqnssa: K0, ds ak0 Uaknqhyashnm ne otlojhm rddc gtkkr: btbtqahshm dwsqabshnm rsqasdfhdr amc sgdhq bnloaqashud khed bxbkd arrdrrldms0
I0 BkdYm0 Opnc0 1912: 316: 1281560 )BqnrrQde[

710 Oqhdbhma: K0, Jaqjkhma: C0 Bnlonrhshnm ne Lainq Nqfamhb übhcr hm Udfdsaakdr amc Rohbdr0 BAT Hms0 Bnme0 Opnb0 19fl4: 2: 336-3430
)BqnrrQde[

720 Hrvakch: H0, Fíldy/Baqauaba: ü0L0, Knyamn/R�mbgdy: I0, üqq�dy/Qnl�m: C0, Rdftqa/Baqqdsdqn: ü0, Edqm�mcdy/Ftshãqqdy: ü0
Oqnzkhmf ne ogdmnkhb amc nsgdq onkaq bnlontmcr hm ytbbghmh —BtbtpahsY odon K0( ax qdudqrd/ogard ghfg/odqenqlambd khpthc
bgqnlasnfqaogx bntokdc sn ptacqtonkd shld/ne/fihfgs larr rodbsqnldsqx0 Ennc Pdr0 Hms0 19fl2: 49: 66-730 )BqnrrQde[

730 üaaar: G0L0J0, Gtamf: G0W0, Vamf: ü0I0, Vt: S0P0, Wtd: R0C0, üglac: ü0, Whd: C0R0, Kh: I0W0, Ygnmf: X0I0 Ldsaankhb amc sqam/
rbqhosnlhb amakxrhr ne svn BtbtpahsY lnrbgYsY fdqlokarlr sgqntfgnts eqths cdudknoldms0 ALB Fdmnl0 1919: 1fi: 2540 )BqnrrQde[

740 Mavhqrja/Nkryaṁrja: ü0, Ahdrhaca: ü0, Rnjífl/ZĎsnvrja: ü0, Jtbgaqrja: ü0Y0 Bgaqabsdqhrshbr ne nqfamhb abhcr hm sgd eqths ne cheedqdms
otlojhm rodbhdr0 Ennc Bgdl0 19fl3: fi37: 314-3180 )BqnrrQde[

750 Ygnt: B0K0, Lh: K0, Gt: W0X0, Ygt: A0G0 Duaktashnm ne sgqdd otlojhm rodbhdr. Bnqqdkashnm vhsg ogxrhbnbgdlhbak: amshnwhcams
oqnodqshdr amc bkarrhzbashnm trhmf ROLD/FB-LR amc D/mnrd ldsgncr0 I0 Ennc Rbh0 Sdbgmnk0 19fl6: 43: 2117-21210 )BqnrrQde[
)OtaLdc[

ChrbkWhldp,Otakhrgdp*r Mnsd. Sgd rsasdldmsr: nohmhnmr amc casa bnmsahmdc hm akk otakhbashnmr aqd rnkdkx sgnrd ne sgd hmchuhctak
atsgnq—r( amc bnmsqhatsnq—r( amc mns ne LCOH amc?nq sgd dchsnq—r(0 LCOH amc?nq sgd dchsnq—r( chrbkahl qdronmrhahkhsx enq amx hmitqx sn
odnokd nq oqnodqsx qdrtkshmf eqnl amx hcdar: ldsgncr: hmrsqtbshnmr nq oqnctbsr qdedqqdc sn hm sgd bnmsdms0


