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%1?@>02@! D· ³uv² ¦h¦r¼þ h sÃªª' p¸·³¼¸y ²'²³rý (v³u ³ur ·¸·yv·rh¼ s¼vp³v¸·
¸i²r¼½r¼ v² ¦¼r²r·³rqü Uuv² ¸i²r¼½r¼ v² Ã²rq ³¸ p¸ý¦r·²h³r ³ur ·¸·yv·rh¼
s¼vp³v¸· ³uh³ ýhxr² ³ur ¦¸²v³v¸· hppÃ¼hp' v· h (urryrq ý¸ivyr ¼¸i¸³ ir yvýv³rqü
6qqv·t ³ur ·¸·yv·rh¼ s¼vp³v¸· ¸i²r¼½r¼ v· ³ur ²'²³rýþ ³ur ³¼hpxv·t hppÃ¼hp' ¸s
³ur ¼¸i¸³ v² vý¦¼¸½rq (v³u¸Ã³ h·' i¼rhxh(h' (ur· v³ ³¼hpr² ³ur ¼rsr¼r·pr
³¼hwrp³¸¼'ü 6·q r`¦r¼výr·³hy ¼r²Ãy³² ²u¸( ³uh³ ³ur sÃªª' p¸·³¼¸yyr¼ (v³u ³ur
¸i²r¼½r¼ uh² ir³³r¼ ¦r¼s¸¼ýh·pr r½r· ³u¸Ãtu v³ uh² qvssr¼r·pr ir³(rr· ³ur
¼vtu³ (urry v·r¼³vh h·q ³ur yrs³ (urry v·r¼³vhü
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AÃªª' y¸tvp p¸·³¼¸y v² ih²rq ¸· uÃýh· v·³ryyvtr·pr h·q h· r`¦r¼³2² x·¸(yrqtr h·q
¦r¼s¸¼ý² (ryy s¸¼ ³ur ²'²³rý ³uh³ uh² ·¸·yv·rh¼ puh¼hp³r¼v²³vpü 6·q sÃªª' y¸tvp
p¸·³¼¸y v² ¼¸iÃ²³ ¸· ³ur puh·tr ¸s ²'²³rý ¦h¼hýr³r¼² h·q p¸¦r² (v³u ³ur qv²³Ã¼ih·pr
³uh³ uh² ihq rssrp³² ¸· ³ur ²'²³rý bûdb!dü 7rphÃ²r ¸s ³ur²r ýr¼v³²þ sÃªª' y¸tvp p¸·³¼¸y
v² Ã²rq ³¸ p¸·³¼¸y h ý¸ivyr ¼¸i¸³ ·¸(hqh'²ü 6 ý¸ivyr ¼¸i¸³ Ã²r² ³ur ²r·²¸¼
v·s¸¼ýh³v¸· h·q ýhxr² ¦h³u ¦yh··v·tü 6s³r¼ ³uh³þ v³ ph¼¼vr² ¸Ã³ ¦h³u ³¼hpxv·tü D· ³ur
¦¼¸pr²²þ ³ur ¦h³u p¸·²v²³² ¸s ²³¼hvtu³ ¼¸Ã³v·r² h·q pÃ¼½r²ü C¸(r½r¼þ qÃr ³¸ p¸·³¸Ã¼
r¼¼¸¼ h·q qv¼rp³v¸· r¼¼¸¼þ ³ur ¼¸i¸³ ²³h'² rh²vy' ¸Ã³ ¸s ³ur (h'ü Uu¸²r r¼¼¸¼² h¼r
phÃ²rq i' ²¸ýr Ã·x·¸(· qv²³Ã¼ih·pr yvxr ·¸·yv·rh¼ s¼vp³v¸· qv²³Ã¼ih·prü D· ý¸ivyr
¼¸i¸³þ ·¸·yv·rh¼ s¼vp³v¸· v² ³ur shp³¸¼ (uvpu ýhxr² ²³vpxÿ²yv¦ v·qÃprq i' ²³vp³v¸· h·q
T³¼virpx rssrp³ bùdü U¸ ¼rqÃpr ³ur²r r¼¼¸¼²þ (r hqq h ·¸·yv·rh¼ s¼vp³v¸· ¸i²r¼½r¼ ³¸
sÃªª' p¸·³¼¸yyr¼ü D³ v² ·rpr²²h¼' ³¸ p¸·³¼¸y ³ur ¼¸i¸³ (v³u uvtu ¦r¼s¸¼ýh·pr h·q
hppÃ¼hp' i' ¦¼¸¦r¼ ý¸qryv·t h·q s¼vp³v¸· p¸ý¦r·²h³v¸·ü D· qr²vt·v·t ³ur sÃªª'
p¸·³¼¸yyr¼ (v³u h· ¸i²r¼½r¼þ (r ²r¦h¼h³r s¼vp³v¸· ³¸¼¹Ãr puh¼hp³r¼v²³vp v·³¸ ³(¸ ¦h¼³²
h² h ¦¸²v³v½r ¦h¼³ h·q h ·rth³v½r ¦h¼³ qÃr ³¸ ·¸·yv·rh¼ puh¼hp³r¼v²³vpü 6pp¸¼qv·t ³¸
h·hy'²v² Ã²v·t ³uv² ¸i²r¼½r¼þ (r ph· p¸ý¦r·²h³r ³ur r¼¼¸¼² (v³u ³ur ¸i²r¼½r¼ ³uh³ ýh'
phÃ²r i¼rhxh(h' (ur· ³ur ¼¸i¸³ ý¸½r²ü TvýÃyh³v¸· ¼r²Ãy³² ²u¸( ³uh³ sÃªª'
p¸·³¼¸yyr¼ Ã²v·t ³ur ¸i²r¼½r¼ uh² t¸¸q ¦r¼s¸¼ýh·pr r½r· vs ³ur ¼¸i¸³ uh² qvssr¼r·³
v·r¼³vh ir³(rr· ³(¸ (urry²ü
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D³ v² ½r¼' vý¦¸¼³h·³ ³¸ qrhy (v³u Ã·pr¼³hv·³' s¸¼ ³ur ²'²³rý ²¦rrq h·q ¦¸²v³v¸· v· ³ur
ý¸ivyr ¼¸i¸³ü I¸·yv·rh¼ s¼vp³v¸· phÃ²r² ²³vpxÿ²yv¦ v· ³ur ½r¼' y¸( ²¦rrq ý¸½rýr·³
h·q v² ³ur ¸¼vtv·hy ·¸·yv·rh¼ shp³¸¼þ (uvpu ýhxr² ³¼hpxv·t r¼¼¸¼ v· ³ur ¦h³u ³¼hpxv·t
p¸·³¼¸y ¦¼¸pr²² qÃr ³¸ ²³vp³v¸· øi¼rhxh(h' s¸¼pr: h·q T³¼virpx rssrp³ bùdü D· ³uv² ¦h¦r¼
(r qr²vt· ³ur ¸i²r¼½r¼ ³¸ r²³výh³r h·q p¸ý¦r·²h³r ³ur s¼vp³v¸· ³¸¼¹Ãr v· ³ur !ÿ(urry
ý¸ivyr ¼¸i¸³ ý¸½rýr·³ü V²v·t ³ur ¸i²r¼½r¼þ v³ v² ¦¸²²viyr ³¸ ¦¼r½r·³ ³ur ¼¸i¸³ s¼¸ý
i¼rhxh(h' h·q ³ur ·h½vth³v¸· ¦r¼s¸¼ýh·pr v² vý¦¼¸½rqü
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Uur s¼vp³v¸· (v³u Ã·pr¼³hv· puh¼hp³r¼v²³vp v² puh·trq i' ³ur ²¦rrq h·q yÃi¼vph³v¸·
p¸·qv³v¸·ü Uur s¼vp³v¸· ý¸qryv·t b%db&d v² qr²p¼virq v· r¹Ãh³v¸· øû:ü
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UFÿ
v² p¸Ãy¸ýi s¼vp³v¸· ³¸¼¹Ãrü I¸¼ýhyy' ³ur ý¸½v·t ²¦rrq v² ¦¼¸¦¸¼³v¸·hy ³¸ ³ur

s¼vp³v¸· ³¸¼¹Ãr h·q ³ur ¦¸²v³v½r ²y¸¦r puh¼hp³r¼v²³vp ¸s ³ur ¼ryh³v¸· ir³(rr· s¼vp³v¸·
³¸¼¹Ãr h·q ²¦rrq v² ²u¸(· v· ¼rtv¸· 7 ¸s AvtÃ¼r ûü 8¸·²r¹Ãr·³y'þ ³ur s¼vp³v¸· ³¸¼¹Ãr
v² tr³³v·t ivttr¼ v· ³ur ½r¼' y¸( ²¦rrq ²p¸¦rü 6² v³ ý¸½r² sh²³r¼þ ³ur s¼vp³v¸· ³¸¼¹Ãr v²
tr³³v·t ²ýhyyr¼ h·q ³uv² rssrp³ v² phyyrq =T³¼virpx rssrp³>ü Srtv¸· 6 ¸s AvtÃ¼r û ²u¸(²
³ur ·rth³v½r ²y¸¦r puh¼hp³r¼v²³vp ¸s ³ur ¼ryh³v¸· ir³(rr· s¼vp³v¸· ³¸¼¹Ãr h·q ²¦rrqü UY

v² ·¸·yv·rh¼ ½v²p¸Ã² s¼vp³v¸· phÃ²rq i' ²³vp³v¸· øi¼rhxh(h' s¸¼pr:þ (uvpu h¦¦rh¼²
(ur· ³ur ý¸ivyr ¼¸i¸³ ²³h¼³²ü UH v² ²³h³vp s¼vp³v¸· phÃ²rq i' T³¼virpx rssrp³ v· ³ur y¸(
²¦rrq ²p¸¦r h·q ³uv² ·rth³v½r puh¼hp³r¼v²³vp qr²p¼vir² ³ur r`¦¸·r·³vhy qrp¼rýr·³
b#db$dü D· Avtü ûþ ³ur s¼vp³v¸· ³¸¼¹Ãr ý¸qryv·t ³'¦r v² ²u¸(· i' ³ur puh¼hp³r¼v²³vp
pÃ¼½r ir³(rr· ³ur s¼vp³v¸· ³¸¼¹Ãr h·q ý¸½v·t ²¦rrqü D· ³uv² pÃ¼½rþ ³ur s¼vp³v¸· pÃ¼½r
uh² ³ur ¦¸²v³v½r ²y¸¦r ¸¼ ³ur ·rth³v½r ²y¸¦r h² ³ur ²¦rrq v² puh·trqü 6·q ³ur s¼vp³v¸·
qv¼rp³v¸· v² puh·trq (v³u ³ur ¸¦¦¸²v³r ²vt· ²'ýýr³¼vphyy' h² ³ur ²vt· ¸s ³ur ²¦rrq v²
puh·trq b%db&dü
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D· r¹Ãh³v¸· ø!:þ ³ur ¦h¼hýr³r¼ 
ÿ

α v² ³ur ³¸¼¹Ãr p¸rssvpvr·³ ¸s ³ur ½v²p¸Ã² s¼vp³v¸· h³
¼rtv¸· 7 h·q 

ÿ
β v² ³ur p¸Ãy¸ýi s¼vp³v¸· ³¸¼¹Ãr p¸rssvpvr·³ (ur· ³ur ¼¸i¸³ ²³h¼³²ü 8ÿþ

8þ h·q 8ý h¼r ³ur ·rth³v½r s¼vp³v¸· ³¸¼¹Ãr p¸rssvpvr·³² phÃ²rq i' T³¼virpx rssrp³ h³
¼rtv¸· 6ü ÿ v² ³ur thv· p¸rssvpvr·³ s¸¼ ³ur r·³v¼r s¼vp³v¸·ü Uur s¼vp³v¸· ³¸¼¹Ãr sÃ·p³v¸·
v·pyÃqrq v· ²'²³rý v² h ·¸·yv·rh¼ sÃ·p³v¸· ¸s ³ur ²¦rrqü 9r¦r·qv·t ¸· ³ur ý¸³¸¼
qv¼rp³v¸·þ ³ur sÃ·p³v¸· ³'¦r v² qrpvqrq h·q ³ur ¦r¼s¸¼ýh·pr ¸· ³ur ²¦rrq p¸·³¼¸y v²
hssrp³rqü @²¦rpvhyy' (ur· ³ur y¸( ²¦rrq h·q ³ur uvtuÿ²¦rrq ·h½vth³v¸· h¼r ¼r¦rh³rq
¸¼ (ur· ³ur s¸¼(h¼q h·q ihpx(h¼q ·h½vth³v¸· h¼r ¼r¦rh³rqþ ³ur p¸·³¼¸y ²vt·hy h·q ³ur
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'86!$"ü H¸qry ¸s s¼vp³v¸· ³¸¼¹Ãr

·h½vth³v¸· ¦r¼s¸¼ýh·pr h¼r qv²³Ã¼irqü Uur s¼vp³v¸· ³¸¼¹Ãr v² hy²¸ ²u¸(· h² ³ur
qv²³Ã¼ih·pr ³uh³ uh² h ihq rssrp³ ¸· ³ur ²'²³rý p¸·³¼¸yü D· ³uv² ¦h¦r¼þ (r p¸·²vqr¼ ³ur
¼ryh³v¸·²uv¦ ir³(rr· ³ur ³¼hpxv·t ¦r¼s¸¼ýh·pr h·q i¼rhxh(h' v· ³ur ¦yh··rq ¦h³u
(ur· ³ur s¼vp³v¸· ³¸¼¹Ãr² ¸s ³ur ³(¸ (urry² irp¸ýr Ã·ihyh·prq i' ²³vpx h·q ²yv¦
(uvpu h¼r phÃ²rq i' v·r¼³vhü Xur· ³ur ¼¸i¸³ ³Ã¼·² yrs³ v· ³ur pÃ¼½r ¦h³u hs³r¼ ³ur
²³¼hvtu³ ý¸½rýr·³þ ³ur ²¦rrq ¸s ³ur ¼vtu³ (urry v·p¼rh²r² h·q ³ur ²¦rrq ¸s ³ur yrs³
(urry qrp¼rh²r²ü D· ³uh³ ph²rþ ³ur ¼vtu³ (urry (¸Ãyq xrr¦ ³ur ²³¼hvtu³ ý¸½rýr·³ i'
v·r¼³vh h·q ³ur s¼vp³v¸· ³¸¼¹Ãr (¸¼x² ³¸ ³ur p¸·³¼h¼'ü UuÃ²þ ²³vpx ³uh³ ¼r²³¼hv·² ³ur
ý¸½v·t ²¦rrq s¸¼ ³ur p¸ýýh·q ¸s ³ur ³¸¼¹Ãr v·p¼rýr·³ uh¦¦r·²ü P· ³ur p¸·³¼h¼'þ
²yv¦ ³uh³ (¸Ãyq v·p¼rh²r ³ur ²¦rrq s¸¼ ³ur qrp¼rýr·³ p¸ýýh·q uh¦¦r·²ü
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Uur q'·hývp r¹Ãh³v¸· ¸s ³ur ýrpuh·vphy ²'²³rý v² ²u¸(· v· r¹Ãh³v¸· øù:ü
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6s³r¼ p¸·½r¼³v·t r¹Ãh³v¸· øù: v·³¸ Gh¦yhpr U¼h·²s¸¼ýh³v¸·þ (r tr³ ³ur r¹Ãh³v¸· ø#:ü
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Xur¼rþ E v² ³ur ý¸ýr·³ v·r¼³vh ¸s h ²'²³rýþ
0

τ v² ³ur ý¸³¸¼ ³¸¼¹Ãrþ ² v² ³ur Gh¦yhpr

¸¦r¼h³v¸·ü 6²²Ãýv·t ³uh³ ³ur s¼vp³v¸· ³¸¼¹Ãr 
Iτ p¸·²v²³² ¸s ³ur ½v²p¸Ã² s¼vp³v¸· ³¸¼¹Ãr

h·q ³ur p¸Ãy¸ýi² s¼vp³v¸· v· r¹Ãh³v¸· ø#:þ r¹Ãh³v¸· ø$: v² ¸i³hv·rqü
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Xur¼rþ 7 v² ³ur s¼vp³v¸· p¸rssvpvr·³ bIýBø¼hqB²:dü A¼¸ý r¹Ãh³v¸· ø$:þ yr³ "B =q³q IFτ
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Xur¼rþ G v² Ã²rq h² ³ur s¼rr p¸rssvpvr·³ ¸s ³ur ¸i²r¼½r¼ü D· ³ur qr·¸ýv·h³¸¼þ ³ur

p¸rssvpvr·³ ¸s ² v² h ³výr p¸·²³h·³ h² ³ur sv¼²³ qryh' shp³¸¼ h·q (r qr·¸³r ³uv² h² τÿ ü
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0

ω ü A¸¼ ³ur ¸i²r¼½r¼ ³¸ ir ²³hiyrþ v³

v² ·rpr²²h¼' ³uh³ ³ur ¼¸¸³² ¸s puh¼hp³r¼v²³vp r¹Ãh³v¸· h¼r h³ ³ur yrs³ uhys ¦yh·r v· ³ur ²ÿ

¦yh·r h·q pu¸¸²r G ³¸ ýhxr ³ur p¸·qv³v¸· τÿ 3"ü Uur srrq s¸¼(h¼q p¸ý¦r·²h³rq

³¸¼¹Ãr v² qrpvqrq h² s¸yy¸(v·t r¹Ãh³v¸· ø©:ü
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Xur¼rþ ÿS v² ³ur ¦¼¸¦¸¼³v¸·hy ²¦rrq thv· h·q 0

ÿ

ω v² ³ur ²¦rrq p¸ýýh·qü Uur
¦¼¸¦¸²rq s¼vp³v¸· ³¸¼¹Ãr ¸i²r¼½r¼ v² h xv·q ¸s ³ur hqh¦³v½r p¸·³¼¸y h·q ³ur s¼rr
p¸rssvpvr·³ ¸s ³ur ¸i²r¼½r¼ G v² puh·trq h² ³ur ²vt· ¸s ³ur ý¸½v·t ²¦rrq v² puh·trqü
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Uur ¦r¼s¸¼ýh·pr ¸s sÃªª' p¸·³¼¸yyr¼ v² ¼ryh³rq ³¸ sÃªªvsvph³v¸·þ ¼Ãyr ih²rþ h·q DBP
yv·tÃv²³vp ¦h¼hýr³r¼²ü @²¦rpvhyy'þ ¦¼rýv²r h·q p¸·²r¹Ãr·³ yv·tÃv²³vp ½hyÃr² h¼r ½r¼'
vý¦¸¼³h·³ shp³¸¼² v· qr²vt·v·t ³ur sÃªª' p¸·³¼¸yyr¼ü 6·q ¼Ãyr ih²r² h¼r qrpvqrq hs³r¼ h

y¸³ ¸s ³¼vhy² h·q r¼¼¸¼²ü Av¼²³ ¸s hyyþ ³ur qv¼rp³v¸· r¼¼¸¼ θr  ³uh³ v² ³ur h·tyr ir³(rr· ³ur

¼¸i¸³2² ¦¼¸prrqv·t qv¼rp³v¸· h·q ³ur ¼rsr¼r·pr ¦h³u h·q p¸·³¸Ã¼ r¼¼¸¼ 
F

r ³uh³ v² ³ur

qv²³h·pr ¸s ³ur ¦r¼¦r·qvpÃyh¼ yv·r s¼¸ý ³ur ¼¸i¸³2² (rvtu³ pr·³r¼ ³¸ ³ur ¼rsr¼r·pr ¦h³u
h¼r qrsv·rq h² ³ur ¦¼rýv²r ¦h¼hýr³r¼ s¸¼ ¦h³u ³¼hpxv·t p¸·³¼¸y b©dü 6·q ³ur

p¸·²r¹Ãr·³ ¦h¼hýr³r¼² 
G

½ h·q
V

½  h¼r qrsv·rq v· r¹Ãh³v¸· øûû:ü

/5G
½½½ −= øûû:

!
5/

V

½½
½

+= øû!:

Xur¼rþ 
/

½ h·q
5
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-=;#+&# Q¼rýv²r ½h¼vhiyr θr bqrtd h·q r býd

-=;#+'# 8¸·²r¹Ãr·³ ½h¼vhiyr
G

½ b¼hqB²rpd h·q
V

½ b¼hqB²rpd

@hpu sÃªª' ¼Ãyr ih²r s¸¼ ³ur ·¸·yv·rh¼ s¼vp³v¸· ¸i²r¼½r¼ p¸·²v²³² ¸s !$ ¼Ãyr² ³uh³ h¼r
²u¸(· v· ³hiyrûü Uur²r ½hyÃr² v· ¦¼rýv²r ½h¼vhiyr² h¼r qrpvqrq (v³u p¸·²vqr¼v·t ³ur
qv²³h·pr hý¸·t ²r·²¸¼²ü U¸ h¦¦y' ³ur qr²vt·rq p¸·³¼¸yyr¼þ (r ²u¸Ãyq ýhxr ³ur
ýrýir¼²uv¦ sÃ·p³v¸· ¸s ¦¼rýv²r ½h¼vhiyr² h·q p¸·²r¹Ãr·³ ½h¼vhiyr²ü Uur' h¼r ²u¸(·
v· Avtü ù h·q Avtü #ü A¸¼ ³ur qv¼rp³v¸· h·tyr h·q ³ur ý¸½v·t ²¦rrqþ rhpu ¼Ãyr ih²r v²
ýhqrü Uuh³ v²þ r½r· vs ³ur v·¦Ã³² h¼r ³ur qv¼rp³v¸· r¼¼¸¼ h·q ³ur p¸·³¸Ã¼ r¼¼¸¼þ ³ur
¸Ã³¦Ã³² h¼r ³ur qv¼rp³v¸· h·tyr h·q ³ur ý¸½v·t ²¦rrq (v³u ³(¸ !⊆û ²³¼Ãp³Ã¼r²ü A¸¼ ³ur
sÃªª' v·sr¼r·prþ Hhýqh·v2² ¦¼¸qÃp³ vý¦yvph³v¸· v² Ã²rqþ h·q h² ³ÿ·¸¼ý h·q ²ÿ·¸¼ý
¸¦r¼h³v¸·²þ hytri¼hvp ¦¼¸qÃp³ h·q ýh` h¼r Ã²rq ¼r²¦rp³v½ry'ü Xr Ã²r h y¸¸xÃ¦ ³hiyr ³¸
¼rqÃpr phypÃyh³v¸· hý¸Ã·³ h·q ³výrü 6s³r¼ ³ur ²r·²¸¼ v·s¸¼ýh³v¸· v² purpxrq (v³u ³uv²
y¸¸xÃ¦ ³hiyr ³ur p¸·³¼¸y ¸Ã³¦Ã³ v² tr·r¼h³rqü

' 3=@F?5E=BA

D· ³uv² ¦h¦r¼þ ¦h³u ³¼hpxv·t v² ²výÃyh³rq Ã²v·t Hh³yhi ¦¼¸t¼hýü Xr tv½r ³ur ¼rsr¼r·pr
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-=;#+(# Uur yrs³ svtÃ¼r ²u¸(² ³ur ¼rsr¼r·pr ³¼hwrp³¸¼' h·q ³ur ³h·tr·³ ²y¸¦r ¸s ³ur ³¼hwrp³¸¼' v²
²u¸(· v· ³ur yrs³ svtÃ¼r

¦h³u h·q ýhxr ³ur ý¸ivyr ¼¸i¸³ s¸yy¸( ³uh³ ¦h³uü 6·q ³ur ¼rsr¼r·pr ¦h³u v² tv½r· yvxr
Avtü $ü Xr v·v³vhyvªr ³ur ²³h¼³ ¦¸²v³v¸· ø"þ": h·q h²²Ãýr ³uh³ ³ur v·v³vhy qv¼rp³v¸· v² ³ur
²hýr h² ³ur ý¸½v·t qv¼rp³v¸·ü

'#$ 05E< 4C57>=A; H=E<BFE+/6D9CG9C

-=;#+ )# Uur yrs³ ¼r²Ãy³ ²u¸(² ³uh³ ³ur ¼¸i¸³ v² ¸Ã³ ¸s ³ur ¼rsr¼r·pr (v³u¸Ã³ Ã²v·t ³ur
¸i²r¼½r¼ h·q ³ur ¼vtu³ t¼h¦u v² h ýht·vsvrq ¸·r

Uur ²výÃyh³v¸· ¼r²Ãy³ v· Avtü % ²u¸(² ³uh³ (ur· ³ur¼r v² ·¸ qvssr¼r·pr ir³(rr· ³ur yrs³
(urry v·r¼³vh h·q ³ur ¼vtu³ (urry v·r¼³vh ¸¼ (ur· ³ur ¼¸i¸³ ý¸½r² v· ³ur ²³¼hvtu³
¼¸Ã³v·r²þ v³ ³¼hpr ½r¼' (ryy (v³u¸Ã³ ³ur ¸i²r¼½r¼ü 7Ã³ vs ³ur¼r v² ²¸ýr qvssr¼r·prþ ³ur
¼¸i¸³ v² ¸Ã³ ¸s ³ur (h' h² ²u¸(· v· Avtü % (ur· v³ ³¼hpr² pÃ¼½r² irphÃ²r ³ur urh½' ²yv¦
rssrp³ phÃ²rq i' ³ur ·¸·yv·rh¼ s¼vp³v¸· ¸· ³ur ¼vtu³ (urry qv²³Ã¼i² p¸·³¼¸y p¸ýýh·q²ü
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-=;#+ *# Uur yrs³ ¼r²Ãy³ ²u¸(² ³uh³ ³ur ¼¸i¸³ ³¼hpx² ³ur ¼rsr¼r·pr ½r¼' (ryy Ã²v·t ³ur
¸i²r¼½r¼ h·q ³ur ¼vtu³ t¼h¦u v² h ýht·vsvrq ¸·r

D· Avtü &þ ³ur ¼¸i¸³ ³¼hpx² i¸³u ³ur ²³¼hvtu³ ¦h³u h·q ³ur pÃ¼½r (ryyü @²¦rpvhyy' (ur·
³ur ¼¸i¸³ s¸yy¸(² ³ur pÃ¼½rþ ³ur ¸i²r¼½r¼ r²³výh³r² ³ur s¼vp³v¸· ³¸¼¹Ãr r½r· ³u¸Ãtu
³ur¼r v² ²¸ýr qvssr¼r·pr ir³(rr· ³ur yrs³ h·q ³ur ¼vtu³ (urry v·r¼³vhü 6s³r¼ ³uh³þ ³ur
p¸·³¼¸yyr¼ p¸ý¦r·²h³r² ³ur r¼¼¸¼ phÃ²rq i' ³ur ·¸·yv·rh¼ s¼vp³v¸· ¦¼¸¦r¼y'ü

( ,BA7?FD=BAD

Xr uh½r qrhy³ (v³u ³ur ²r¼½¸ p¸·³¼¸yyr¼ ³¸ ¦¼r½r·³ s¼¸ý i¼rhxh(h' h·q ³¸ vý¦¼¸½r
³ur ¦h³uÿ³¼hpxv·t ¦r¼s¸¼ýh·pr Ã²v·t ³ur ·¸·yv·rh¼ s¼vp³v¸· ¸i²r¼½r¼ü Ds ²³vpx ¸¼ ²yv¦
rssrp³ ¸ppÃ¼² v· ³ur q¼v½v·t ¦h¼³²þ ³ur s¼vp³v¸· ³¸¼¹Ãr² ¸s (urry² irp¸ýr Ã·ihyh·prq
h·q ³ur ³¸¼¹Ãr p¸ýýh·q v² qv²³Ã¼irqü 6² h ¼r²Ãy³þ ³ur ¦h³u ³¼hpxv·t ¦r¼s¸¼ýh·pr tr³²
(¸¼²r h·q ¦h³uÿ³¼hpxv·t shvyÃ¼r uh¦¦r·²ü D· ³uv² ¦h¦r¼þ ³ur ·¸·yv·rh¼ s¼vp³v¸· ¸i²r¼½r¼
v² ¦¼¸¦¸²rq ³¸ ²¸y½r ³uv² ¦¼¸iyrýü 7' p¸·²v²³v·t ¸s ³uv² xv·q ¸s h p¸ý¦r·²h³¸¼þ ³ur
qv²³Ã¼ih·pr phÃ²rq i' ³ur ·¸·yv·rh¼ s¼vp³v¸· v² p¸ý¦r·²h³rqü Uuh³ v²þ ³ur ýhv·
qv²³Ã¼ih·pr v² p¸ý¦r·²h³rq s¸¼ h·q ³ur v·¦Ã³ ³¸¼¹Ãr ¸s ³ur ý¸³¸¼ s¸yy¸(² ³ur
p¸ýýh·q ½hyÃr ¸s ³ur qv¼rp³v¸· h·tyr (ryyü 6y²¸þ vs ³ur s¼rr ¦h¼hýr³r¼ Gþ ³ur sv¼²³
qryh' shp³¸¼þ v² pu¸²r· ¦¼¸¦r¼y'þ ³ur ²'²³rý p¸Ãyq ir ¼¸iÃ²³ r·¸Ãtu s¸¼ h ¼h¦vq
p¸ýýh·q ½hyÃr puh·trü D· ³ur sÃªª' ²'²³rýþ ¦¼¸¦r¼ ¦¼rýv²r h·q p¸·²r¹Ãr·³ pr·³r¼
½hyÃr² h¼r qrpvqrq i' r`¦r¼výr·³hy x·¸(yrqtr h·q ²výÃyh³v¸·ü Uur ²'²³rýþ ³ur¼rs¸¼rþ
(¸Ãyq irp¸ýr ²³hiyr h·q p¸Ãyq uh½r r·uh·prq ¦r¼s¸¼ýh·prü

29:9C9A79D

ûü TÃ·tpuÃy Errþ LAÃªª' y¸tvp p¸·³¼¸y² s¸¼ 8I8 ýhpuv·r ³¸¸y²Lþ h qv²²r¼³h³v¸·
²Ãiýv³³rq v· ¦h¼³vhy sÃysvyyýr·³ ¸s ³ur ¼r¹Ãv¼rýr·³² s¸¼ ³ur qrt¼rr ¸s 9¸p³¸¼ ¸s
Quvy¸²¸¦u' v· ³ur V·v½r¼²v³' ¸s Hvpuvth·þ ¦¦ü û"ûÿûûû

!ü úr½v· Hü Qh²²v·¸þ T³r¦ur· ÁÃ¼x¸½vpuþ LAÃªª' 8¸·³¼¸yLþ 6qqv²¸·ÿXr²yr'þ ûöö©ü

ùü 7ü 6¼ý²³¼¸·tÿCry¸Ã½¼'þ Qü 9Ã¦¸·³þ h·q 8ü8ü qr Xv³þ >6 ²Ã¼½r' ¸s ý¸qry²þ h·hy'²v²

'#% 05E< 4C57>=A; H=E< /6D9CG9C
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³¸¸y² h·q p¸ý¦r·²h³v¸· ýr³u¸q² s¸¼ ³ur p¸·³¼¸y ¸s ýhpuv·r² (v³u s¼vp³v¸·ü>
6Ã³¸ýh³vphþ ½¸yü ù"þ ·¸ &þ ¦¦ü û"©ùÿûûù©þ ûöö#

#ü 8ü 8ü qr Xv³þ Cü Py²²¸·þ úü Eü 6²³¸¼ýþ h·q Qü Gv²puv·²x'ü =Uur ·r( ý¸qry s¸¼
p¸·³¼¸y ¸s ²'²³rý² (v³u s¼vp³v¸·ü> D@@@ U¼h·²ü 6Ã³¸ýh³ü 8¸·³¼üþ ½¸yü #"þ ¦¦ü #ûöÿ
#!$þ Hh¼ü ûöö$ü

$ü Hü D(h²hxv h·q Iü Hh³²Ãvþ LPi²r¼½r¼ÿih²rq ·¸·yv·rh¼ s¼vp³v¸· p¸ý¦r·²h³v¸· v·
²r¼½¸ q¼v½r ²'²³rýüL v· Q¼¸püþ D@@@ #³u D·³ü X¸¼x²u¸¦ 6H8ü ûöö%þ ¦¦ü ù##ÿù#©ü

%ü Hhx¸³¸ D(h²hxvþ L9v²³Ã¼ih·prÿPi²r¼½r¼ÿ7h²rq I¸·yv·rh¼ A¼vp³v¸· 8¸ý¦r·²h³v¸·
v· Uhiyr 9¼v½r T'²³rýüL D@@@B6TH@ U¼h·²ü ¸· Hrpuh³¼¸·vp²ü ½¸yü #þ I¸üûþ
Hh¼pu ûöööü

&ü Qü @ü 9Ã¦¸·³þ L6½¸vqv·t T³vpxÿTyv¦ ³u¼¸Ãtu Q9 8¸·³¼¸yüL D@@@ U¼h·²ü ¸·
6Ã³¸ýh³vp 8¸·³¼¸yþ ½¸yü ùöþ ·¸ ü$þ ¦¦ü û"ö# ÿû"ö%þ Hh'ü ûöö#ü

©ü GüAr·tþ =8¼¸²²ÿ8¸Ã¦yv·t H¸³v¸· 8¸·³¼¸yyr¼ s¸¼ H¸ivyr S¸i¸³²> D@@@ 8¸·³¼¸y
T'²³rý² Hhthªv·rþ W̧ yÃýr) ûù D²²Ãr) %þ ¦¦ü ù$ O#ù 9rpü ûööùü
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