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ZE ILLNAMIKIZ NIN EZKAYO

IKA TLEN NI YAZKI
AMITLA NI TENYO TILLIUH

TLAKUITLAPAN TLALLIPAN
KEH NI KICHIUA NOYOLOHZIN

AZEH MOTOPALLI TIUALLA
NEMILLIZ IN KUEPONIZ

TLALLIPAN

TI NEZKAYOTOTIUH XOCHIMEH
TI NEZKAYOTOTIUH KUIKAMEH

UN RECUERDO QUE DEJO

CON QUE HE DE IRME ? 
NADA DEJARE EN POS DE MI

SOBRE LA TIERRA ?
COMO HA DE ACTUAR MI CORAZON ?

A CASO EN VANO VENIMOS A VIVIR ?

A BROTAR SOBRE LA TIERRA ?
DEJEMOS AL MENOS FLORES

DEJEMOS AL MENOS CANTOS.

1403-1473
NEZAHUALCOYOTL

WHAT AM I TO TAKE WITH ME ?
WILL I LEAVE NO LEGACY ON THIS EARTH ?

DO WE LIVE OUR LIVES IN VAIN ?
TO ROOT ON THIS EARTH ?

LET US AT LEAST LEAVE FLOWERS

LET US AT LEAST LEAVE SONGS

I LEAVE A MEMORY

HOW IS MY HEART TO FEEL ?
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Calculated 22:19:52 13-JUL-2001
Replotted 23:16:56 13-JUL-2001

Data /home4/users/guest/Yola/def.mpi
Results /home4/users/guest/Yola/def.iso
Log /home4/users/guest/Yola/mt950.log
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Calculated 19:38:46  9-JUL-2001
Replotted 20:21:46  9-JUL-2001

Data /home4/users/guest/Yola/def.mpi
Results /home4/users/guest/Yola/def.iso
Log /home4/users/guest/Yola/mt948.log
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Temperature = 1223 K

Fixed pressure = 1.013250E+05 Pa, 1.00E+00 atm

Amount
mole

Mole fraction
Notional activity

C<GRAPHITE>
Phase GRAPHITE

2.1618E+00 1.000

Phase FCC_A1
Fe:1 <FCC_A1>

Mn:1 <FCC_A1>
Mo:1 <FCC_A1>
Cu:1 <FCC_A1>
Va:2 <FCC_A1>
Phase total is

C:2 <FCC_A1>
Si:1 <FCC_A1>

0.0013783

0.4702013
0.0224278
0.0251500
0.0028286
0.0004417

0.4775722
1.0000000

1.6902E+03
4.8783E+00
1.5634E+00
1.0011E+01
8.9013E+01
7.9379E+01
1.6641E+03

3.5393E+03

Component Chemical potential

Fe
C
Si

-6.005295E+04
-1.862039E+04
-1.627601E+05

Activity

2.723879E-03
1.602280E-01

Mass/KgAmount/mol

1.6641E+03
2.9556E+02
8.9013E+01

9.294E+01
3.550E+00
2.500E+00

Gibbs Energy = -1.2176247175E+08

Percentage distribution of components between phases

GRAPHITE
FCC_A1

Fe Si C

Mn Mo Cu
GRAPHITE

FCC_A1

0.00

0.00 0.00 0.00
100.00 100.00 100.00

100.00 100.00
73.14
26.85

moles of component Phase

GRAPHITE
FCC_A1

2.9556E+02
2.9556E+02

Amount

Fe Si C

Mn Mo Cu

Mole fraction of component within phase

GRAPHITE
FCC_A12.9556E+02

2.9556E+02

0.900031 0.048140 0.042929

0.00

0.000000 0.000000 1.000000

0.000000 0.000000 0.000000
0.005414 0.000845 0.002638

PhaseMass/ Kg Mass fraction of component within phase

2.9556E+02
2.9556E+02

2.9556E+02
2.9556E+02

GRAPHITE
FCC_A1

GRAPHITE
FCC_A1

Fe Si C

Mn Mo Cu

0.000000 0.000000 1.000000

0.000000 0.000000 0.000000

0.954175 0.025666 0.009788

0.005646 0.1540 0.003182

Total 2.0652E+03 1.000E+02

1.118538E-07
Mn

Cu
Mo

-8.177524E+04 3.216969E-04 4.8783E+00 3.100E-01
-1.043985E+05 3.477162E-06 1.5634E+00 1.500E-01
-1.267985E+05 3.841853E-06 1.0011E+01 5.500E-01
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Cell boundary

25 µm

Carbide

Martensite
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a) 100µm 20 mµb)

c) µm100 20 µmd)

100µme) 20 µmf)

g) mµ100 mµ20h)
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� Ñ�Ò"Ò�ô ê ÒDÓ Õ.ë Ò àO× Ú=Ü\Þ<Ú × Ú(Û�Ø@Ü.Ü�ÒIÛ × ÒIÞ�Ú�Ó¤Ò Ö�× Ø=Ó¤ÒIÞ ÕÅà Ú ê Ú�Ó ×¤Õ ÛDÝ3Ü.Ú�Ó_é�Ø=Ó ë Ú × Î]� Ñ3Ò Ö Ò"Þ3Ú × ÚaÚ�Ó¤Ò à Ø=Ó øë Ú=Ü ÕÅÖ ÒIÞ�Ý ÖÔÕ.à�á_^C` Î±Í�Î ä Î?ç Ó¤Ø@Ý à Þ 3Då=å Þ Õ-% ÒDÓ¤Ò àO×»à ÒIÝ�ÓÔÚ=Ü à Ò × Ð Ø=Ó ó�ë Ø�Þ�ÒIÜ Ö Ú�Ó¤Ò Ö ÒIÜ�ÒIÛ × ÒIÞ`é Ø=Ó × ÓÔÚ Õ.à<Õ.à�áØ9è=ÒDÓ ÛÔÑ�Ø Ö Ò à é�Ý à Û ×¤Õ Ø à3Ö õ ^C` Î=Í�Î 3 Ú à Þ Í�Îba ö Î'� Ñ�Ò Ö Ò ë Ø�Þ�ÒIÜ Ö Ð Õ Ü.Ü�Þ Õ-% ÒDÓ ÕÅà`à Ý ë Ù ÒDÓ»Ø=é$Ñ Õ Þ3Þ3Ò à Ý à<Õ�×¤ÖÚ à Þ Ö ÒDÒIÞ × Ø á Ò à ÒDÓÔÚ × ÒhÓÔÚ à Þ�Ø ë Ö�× Ú�Ó ×¤Õ.à�á ÐJÒ Õ�á Ñ ×¤Ö Î'c ÒDé�Ø=Ó¤Ò × ÓdÚ Õ.à3Õ.à�á ì × Ñ3Ò!Ò�ô ê ÒDÓ Õ.ë Ò à'× Ú=Ü3Þ3Ú × Ú�Ù<Ú Ö ÒÕ.Ö ÓÔÚ à Þ�Ø ë"Õ.Ö ÒIÞ ÕÅà Ø=ÓÔÞ3ÒDÓ × ØßÞ Õ è Õ Þ�Ò × Ñ�Ò ÕÅà é Ø=Ó ë Ú ×¤Õ Ø à(ÕÅàO× Ø × Ò Ö�× Ú à Þ × ÓÔÚ Õ.à3ÕÅà�á Þ3Ú × Ú Ö Ò ×¤ÖHÕÅà Ú	é�Ú Õ Óë Ú à3à ÒDÓ ÎP� Ñ�Ò(�3Ó Ö�× Ñ3Ú=Ü�éCØ=é × Ñ�Ò ÓÔÚ à Þ�Ø ë"Õ.Ö ÒIÞaÞ3Ú × Ú Ö Ò ×_Õ.Ö Ý Ö ÒIÞaé�Ø=Ó × ÓdÚ Õ.à3Õ.à�á Ú à Þ × Ñ�Ò Ó¤Ò ë Ú Õ.à<Õ.à�áÕ.Ö é�Ø=ÓMÚ Ö¤Ö Ò Ö¤Ö¤Õ.à�á Ñ�Ø:Ð × Ñ�Ò × ÓdÚ Õ.à ÒIÞ ë Ø)Þ�ÒIÜ Ö Ù ÒIÑ3Ú9è=Ò_Ð Õ�× ÑßÝ à3Ö ÒDÒ à Þ3Ú × Ú Î� Ñ3Ò × ÓdÚ Õ.à ÒIÞ ë Ø)Þ�ÒIÜ Ö Ú�Ó¤Ò�ÓÔÚ à3ó ÒIÞ Õ.à Þ�ÒIÛ�Ó¤ÒIÚ Ö¤ÕÅà�áßë Ú á@à3Õ�× Ý3Þ3Ò`Ø=é Ü�Ø áßê Ó¤ÒIÞ Õ Û ×¤Õ è=Ò ÒDÓ¤Ó¤Ø=Ó Î(* ×�ÕÅÖê Ø Ö¤Ö¤Õ Ù�Ü�Ò × Ñ3Ú × Ú	Û�Ø ëKëKÕ�×�× ÒDÒ`Ø=é ë Ø)Þ�ÒIÜ Ö ÛDÚ àaë Ú ó Ò ë Ø=Ó¤Ò�Ó¤ÒIÜ Õ Ú�Ù<Ü�Ò ê Ó¤ÒIÞ Õ Û ×¤Õ Ø à3Ö�× Ñ<Ú à Ú àaÕ.à Þ Õ è Õ Þ øÝ3Ú=Ü ë Ø)Þ�ÒIÜ ãÏä�å=æ Îed × Ú�Ó ×¤Õ.à�á é ÓÔØ ë × Ñ�ÒVÙ Ò Ö�× ë Ø�Þ3ÒIÜíì × Ñ�ÒVÛ�Ø ë"ëKÕ�×�× ÒDÒ ë Ø)Þ�ÒIÜ Ö Ú�Ó¤Ò Ö ÒIÜ�ÒIÛ × ÒIÞrÝ à'×¤Õ Ü× Ñ�Ò ëKÕÅà3Õ.ë Ý ë × Ò Ö�× ÒDÓ¤Ó¤Ø=Ó Õ.Ö Ø=Ù × Ú Õ.à ÒIÞ Îf� Ñ�ÒßÛ�Ø ëKëKÕ�×�× ÒDÒ ê ÓÔÒIÞ Õ Û ×¤Õ Ø à¾Õ.Ö`× Ñ�ÒµÚ9è=ÒDÓÔÚ á Ò(è�Ú=Ü.Ý�Ò�Ø=éÕ.à Þ Õ è Õ Þ3Ý3Ú=Ü ë Ø�Þ�ÒIÜ ê ÓÔÒIÞ Õ Û ×¤Õ Ø à3Ö Î�+ Ý�Ó Õ.à�áVê Ó¤ÒIÞ Õ Û ×¤Õ Ø à3Ö Ý Ö¤Õ.à3á	× Ñ�Ò	Û�Ø ëKëKÕ�×�× ÒDÒ ë Ø�Þ�ÒIÜCÛ�Ø à'× Ú Õ.à3ÕÅà�ágbh_i ÕÅà Þ Õ è Õ Þ3Ý3Ú=Ü ë Ø�Þ�ÒIÜ Ö ì × Ñ�ÒHÚIè=ÒDÓÔÚ á Ò1Ø@Ý ×�ê Ý ×�jk Ú à Þ × Ñ�ÒHÛ�Ø ëKëKÕ�×�× ÒDÒ_ÒDÓÔÓ¤Ø=Ó+Ù<Ú�Ó_l,Ú�Ó¤ÒHÛDÚ=Ü.ÛDÝ3Ü.Ú × ÒIÞÝ Ö¤ÕÅà�á × Ñ�ÒHé Ø@ÜÅÜ�Ø9Ð ÕÅà�á Ò ` Ý3Ú ×¤Õ Ø à3Önm
jk ; 3hfoqp k�r

pts õ�Í�Î ù ö
l�u ; 3h oqp l r

ptswv
x y 3h oqp õ k�r pts = jk özu õ�Í�Î 5 ö

{ Õ�× Ñ�Ø@Ý × ÛÔÑ<Ú à�á@Õ.à�á`× Ñ�ÒHÛ�Ø ë�ê Ü�Ò�ô Õ�× â"Ø=é ÕÅà Þ Õ è Õ Þ3Ý3Ú=Ü ë Ø�Þ�ÒIÜ Ö ì × Ñ3Ò�Û�Ø ë"ëKÕ�×�× ÒDÒ Õ.Ö Ó¤Ò × ÓÔÚ ÕÅà ÒIÞ"Ø à�× Ñ3ÒÐ!Ñ�Ø@Ü.Ò`Þ3Ú × Ú�Ù�Ú Ö Ò Î(+ Ý�Ó Õ.à�á"× Ñ3Ò�Ó¤Ò × ÓÔÚ Õ.à3ÕÅà�á"× Ñ�Ò Ð Ò Õ�á Ñ ×¤Ö Ý à Þ�ÒDÓ á Ø�Ó¤ÒIÜÅÚ ×¤Õ è=ÒIÜ�â Ö¤ë Ú=Ü.Ü?Ú=Þ}|�Ý Ö�×¤ë Ò à'×¤Ö× ØKÙ Ò ×�× ÒDÓ,� ×�× Ñ�ÒHÐ!Ñ�Ø@Ü�Ò_Þ<Ú × Ú�Ù<Ú Ö Ò Îú1û�~ ���U� þ\ÿ�T ÿ8þ����J����NU�
� Ñ�Ò à ÒIÝ�ÓÔÚ=Ü à Ò × ÐJØ=Ó ó ÛDÚ à ÛDÚ ê3× Ý�Ó¤Ò Õ.à'× ÒDÓÔÚ=Û ×¤Õ Ø à3Ö Ù Ò × Ð ÒDÒ à�× Ñ�Ò ÕÅà�ê Ý ×¤Ö Ù$ÒIÛDÚ=Ý Ö Ò × Ñ�Ò�Ñ Õ Þ<Þ�Ò à Ý à<Õ�×¤ÖÚ�Ó¤Ò à Ø à� Ü Õ.à ÒIÚ�Ó Î>� Ñ3ÒKÒDÓ¤Ó¤Ø=Ó1Ù<Ú�Ó Ö ì»Ð!Ñ Õ ÛdÑPÚ�Ó¤ÒVÛDÚ=Ü.ÛDÝ3Ü.Ú × ÒIÞEÝ Ö¤Õ.à�á c Ú9â=Ò Ö¤Õ Ú à¾Õ.à é�ÒDÓ¤Ò à Û�Ò ãÏä�å�æ Ñ3ÚIè=ÒÖ�ê ÒIÛ Õ Ú=Ü ë ÒIÚ à3Õ.à3á Î\ç Ö�Ö Ñ3Ø9Ð à�Õ.à î Õ�á Î)Í�Î ä ì × Ñ�Ò�ÒDÓ¤Ó¤Ø=Ó�Ù<Ú�Ó Õ.Ö Ú ë ÒIÚ Ö Ý3Ó¤Ò�Ø=éTÝ à Û�ÒDÓ × Ú Õ.àO× â Õ.à � ×�×¤ÕÅà�á

ä��



ê Ú�ÓÔÚ ë Ò × ÒDÓ Ö	ÕÅà�× Ñ�Ò à Ø Õ.Ö ârÞ3Ú × ÚEÓ¤Ò á@Õ Ø à õ�ç öKØ=ÓVÚ=Û ×¤Ö Ú Ö ÚPÐ+Ú�Ó à3ÕÅà�á�ë Ò Ö¤Ö Ú á Ò�Ð!Ñ3Ò à Û�Ø à Þ3Ý<Û ×RøÕ.à�á ÛDÚ=ÜÅÛDÝ3Ü.Ú ×¤Õ Ø à3Ö�Õ.àN× Ñ�ÒKÓ¤Ò á@Õ Ø à Ø=é Õ.à�ê Ý ×HÖ�ê Ú=Û�ÒKÐ!Ñ�ÒDÓ¤Ò × Ñ3Ò"Þ3Ú × ÚµÚ�Ó¤Ò Ö�ê Ú�Ó Ö Ò õ�c ö Î�� Ñ'Ý Ö ì¨ÒDÓ¤ÓÔØ=ÓÙ<Ú�Ó Ö ÛDÚ=Ü.ÛDÝ3Ü.Ú × ÒIÞ	Ý Ö¤Õ.à3á c Ú9â=Ò Ö¤Õ Ú à�à ÒIÝ�ÓdÚ=Ü à Ò × Ð Ø=Ó ó Ó¤Ò ê Ó¤Ò Ö Ò à'×¤Ö Ù Ø × ÑKÒ�ô ê ÒDÓ Õ.ë Ò à'× Ú=Ü à Ø Õ.Ö Ò!Ú à Þ × Ñ3ÒÝ à Û�ÒDÓ × Ú Õ.àO× â Õ.à�ê Ó¤ÒIÞ Õ Û ×¤Õ Ø à Þ3Ý�Ò × Ø"Ü.Ú=Û ó Ø=é ó)à Ø9ÐMÜ�ÒIÞ á Ò Îç ë Ø)Þ�ÒIÜCÞ�ÒDè=ÒIÜ�Ø ê ÒIÞPÝ Ö¤Õ.à�áßà ÒIÝ�ÓdÚ=Ü à Ò × Ð Ø=Ó ó)Ö_× Ø ê Ó¤ÒIÞ Õ Û ×�× Ñ�ÒKè=Ø@ÜÅÝ ë Ò�é�ÓÔÚ=Û ×¤Õ Ø à Ø=é+Ó¤Ò × Ú Õ.à ÒIÞÚ=Ý Ö�× Ò à<Õ�× Ò Õ.Ö Þ ÕÅÖ ÛDÝ Ö¤Ö ÒIÞ Õ.àßà Ò�ô × ÛdÑ3Ú ê3× ÒDÓ Î�� × Ñ�ÒDÓ ê ÓÔØ ê ÒDÓ ×¤Õ Ò Ö Ú�Ó¤Ò�Þ ÕÅÖ ÛDÝ Ö¤Ö ÒIÞ Õ.à ÜÅÚ × ÒDÓMÛÔÑ<Ú ê3× ÒDÓ Ö Î

A

B

Inputs

O
u

tp
u

t

î Õ�á Ý�Ó¤Ò Í�Î ä ñ�d ÛdÑ�Ò ë Ú ×¤Õ Û Õ Ü.ÜÅÝ Ö�× ÓÔÚ ×¤Õ Ø à Ø=é × Ñ3ÒJÝ à Û�ÒDÓ × Ú Õ.àO× â Õ.à Þ3Òn� à3Õ.à�á Ú/� ×�×¤Õ.à3á é�Ý à Û ×¤Õ Ø à�ÕÅà Ó¤Ò á@Õ Ø à<ÖÐ!Ñ�ÒDÓÔÒ�Þ<Ú × ÚKÚ�Ó¤Ò Ö�ê Ú�Ó Ö Ò õ�c ö Ø=Ó%Ð!Ñ�ÒDÓÔÒ × Ñ3ÒDÓ¤Ò Õ.Ö�Ö ÛDÚ ×�× ÒDÓ õ�ç ö Î�� Ñ�Ò × Ñ Õ.à3à ÒDÓ+Ü Õ.à Ò Ö Ó¤Ò ê Ó¤Ò Ö Ò àO× ÒDÓ¤ÓÔØ=ÓÙ Ø@Ý à Þ Ö Þ3Ý3Ò × Ø"Ý à Û�ÒDÓ × Ú ÕÅàO×¤Õ Ò Ö!Õ.à Þ�Ò × ÒDÓ ëKÕÅà3Õ.à�á`× Ñ�Ò_Ð Ò Õ�á Ñ ×¤Ö Î

ä��
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K�û°¯ ���U� ÿ�NPO\[�Z±����N/�
²U³�´LµL¶2·W¸�¶n¹�¶2º»º�³�¼$µ�½¿¾�¶8½�¹�À6ÁSÂ�Ã�´/ÃÄ·\½¿¼$¹�À6´�µL¹�³�¼$µ�³Å¹�¶8¼$À6ÁÆµ�Ã�½¿Á�½¿ÁÅÇ>´�¸�ÂÅ¶n¹�À6½¿º�Ã�¾�Ç�¹�Ã�¸�Â�½¿µL¶P¶2·0È�¶2º�º�¶2º
½¿Á�ÃÉ·\Ã�µL¹�½ ô0Ê Â�½¿¼°ÂW½¿´�½¿Á(Ç�¶2ÁÅ¶n¹�Ã�¾ÅÃÉ·\½ ô µ�³Å¹�¶FÀ�ËqÈ�Ã�½¿Á�½¿µ�½¿¼'Ë�¶n¹�¹�½�µL¶�Ì6Ã�³�´LµL¶2Á�½�µL¶_Ã�Á�º�´LÀ6·\¶_·\Ã�¹�µL¶2Á�´�½¿µL¶�Í� ÂÅ¶.ÈAÃ�½¿Á�½�µ�½¿¼±Ë�¶n¹�¹�½�µL¶'½Î´�Ç�¶2ÁÅ¶n¹�Ã�µL¶2º8È�Ï�µ�ÂÅ¶F½¿´LÀ�µ�ÂÅ¶n¹�·ÐÃ�¾�µL¹�Ã�Á�´LË�À�¹�·\Ã�µ�½�À6ÁPÀ�Ë4Ã�³�´LµL¶2Á�½�µL¶C½ÎÁÉµ�ÂÅ¶'È�Ã�½ÎÁ�½�µL¶
µL¹�Ã�Á�´�ËwÀ�¹�·ÐÃ�µ�½�À6Á]µL¶2·W¸�¶n¹�Ã�µ�³Å¹�¶É¹�Ã�ÁÅÇ�¶�Í

� Â�¶Ð¾¿Ã�¹�Ç�¶Ä¼$À6Á�¼$¶2ÁÆµL¹°Ã�µ�½�À6ÁfÀ�Ë_´�½¿¾¿½¿¼$À6Áeµ!Ï¸�½¿¼nÃ�¾¿¾�ÏÑ¸�¹�¶2´�¶2ÁÆµ(½¿Á?Ç�¹�Ã�¸�Â�½�µ�½¿¼\¼nÃ�´Lµ�½�¹�À6Á�´PÂ�Ã�´0Ã ó ¶nÏ¹�À6¾�¶W½¿ÁÑµ�ÂÅ¶WºÅ¶nÒ�¶2¾¿À�¸�·W¶2Á�µÉÀ�ËCµ�ÂÅ¶\·\½Î¼$¹�À6´LµL¹�³�¼$µ�³�¹�¶8À�ËJÃ�³�´LµL¶2·W¸�¶n¹�¶2º?½¿¹�À6Á�´nÍ � ÂÅ¶W´�½¿¾¿½¿¼$À6ÁÑÂ�½¿Á�ºÅ¶n¹�´
µ�ÂÅ¶�¸�¹�¶2¼n½¿¸�½�µ�Ã�µ�½�À6Á(À�ËA¼nÃ�¹�È�½¿ºÅ¶2´.º�³�¹�½¿ÁÅÇ/µ�ÂÅ¶�È�Ã�½¿Á�½�µL¶JµL¹�Ã�Á�´�ËwÀ�¹�·ÐÃ�µ�½�À6Á]Ó a}Ô Í � ÂÅ¶«Ã�³�´LµL¶2·W¸�¶n¹�½ÎÁÅÇ/µ�½Î·W¶
·(³�´Lµ&¶2Á�´�³Å¹�¶'µ�Â�Ã�µ�µ�ÂÅ¶FËwÀ�¹°·\Ã�µ�½�À6Á8À�ËÅÈ�Ã�½¿Á�½�µ�½Î¼�Ëw¶n¹�¹°½�µL¶CÃ�ºÅ¶ ` ³�Ã�µL¶2¾�ÏP¶2Á�¹�½¿¼�Â�¶2´�µ�ÂÅ¶F¹�¶2´�½¿º�³�Ã�¾6Ã�³�´LµL¶2Á�½¿µL¶
Ê ½�µ�ÂÕ¼nÃ�¹�È�À6Á�ÌJÃ�¾Î¾�À Ê ½ÎÁÅÇe·8³�¼�Â)À�ËÉ½�µÐµLÀ�È�¶]¹�¶nµ�Ã�½¿ÁÅ¶2ºÕµLÀ�¹�ÀÀ6·ÖµL¶2·\¸q¶n¹°Ã�µ�³Å¹�¶�Í<×UÁÅË�À�¹�µ�³�Á�Ã�µL¶2¾¿Ï�Ì
¸�¹�À6¾¿À6ÁÅÇ�¶2ºÐÃ�³�´�µL¶2·W¸�¶n¹�½¿ÁÅÇ0¼nÃ�³�´L¶2´Jµ�ÂÅ¶/ºÅ¶2¼$À6·\¸qÀ6´�½�µ�½�À6Á\À�Ë&µ�ÂÅ¶,¹�¶2´�½¿º�³�Ã�¾�Ã�³�´LµL¶2Á�½�µL¶�½¿Á�µLÀ8Ã0·Ð½ ô µ�³�¹�¶À�Ë.¼nÃ�¹�È�½¿º�¶2´«Ã�Á�º]Ë�¶n¹�¹�½�µL¶\ÓÙØ Ô Í � Â�½¿´�½¿´_ºÅ¶nµL¹°½¿·W¶2Á�µ�Ã�¾�µLÀ\µ�ÂÅ¶P·W¶2¼°Â�Ã�Á�½¿¼nÃ�¾�¸�¹�À�¸�¶n¹�µ�½�¶2´nÍ

� Â�¶ÚÃ�³�´LµL¶2·W¸�¶n¹�½¿Á�Ç?¸�¹�À4¼$¶2´�´\½¿´\¼$À6Á�Ò�¶2Á�µ�½�À6Á�Ã�¾¿¾�Ï�ºÅ¶ � ÁÅ¶2º�½¿Á�µ Ê Àf´Lµ�Ã�Ç�¶2´ÑÓÙÛ a�Ô Í � Â�¶]¶2Á�º�À�Ëµ�ÂÅ¶ � ¹°´LµÚ´Lµ�Ã�Ç�¶�¼$À�¹�¹�¶2´L¸�À6Á�º�´ÜµLÀ�µ�ÂÅ¶�·ÐÃ ô ½¿·Ð½¿´�Ã�µ�½�À6Á�À�Ë(µ�ÂÅ¶eË�¹�Ã�¼$µ�½�À6ÁÝÀ�Ë�È�Ã�½¿Á�½¿µ�½¿¼ÚË�¶n¹�¹�½�µL¶eÃ�Á�ºµ�ÂÅ¶Ü¶2ÁÅ¹�½Î¼�Â�·W¶2Á�µ(À�Ë,µ�ÂÅ¶ÜÃ�³�´LµL¶2Á�½¿µL¶�Í � ÂÅ¶Ü´L¶2¼$À6Á�ºÞ´Lµ�Ã�Ç�¶Ú¼$À�¹�¹�¶2´L¸�À6Á�º�´8µLÀ?µ�ÂÅ¶>À6Á�´L¶nµ�À�Ë/¼nÃ�¹�È�½ÎºÅ¶
¸�¹�¶2¼n½¿¸�½�µ�Ã�µ�½�À6Á�Í � ÂÅ¶�µ�½¿·W¶W½¿Á�µL¶n¹�Ò}Ã�¾±È�¶nµ Ê ¶n¶2Á?µ�ÂÅ¶2´�¶Wµ Ê ÀÚ´Lµ�Ã�Ç�¶2´0½¿´Uµ�ÂÅ¶WÂÅ¶2Ã�µÉµL¹�¶2Ã�µ�·W¶2ÁÆµ Ê ½¿Á�ºÅÀ Êõ�ß ½�ÇÅÍÆÛÍ 3 ö Í � ÂÅ¶J¶ % ¶2¼$µ'À�ËAÃ�³�´�µL¶2·W¸�¶n¹�½¿ÁÅÇ�¼nÃ�Á�È�¶JÀ�¸�µ�½¿·\½¿´L¶2º Ê ½�µ�Â�½¿ÁPµ�ÂÅ¶_¼$À6Á � ÁÅ¶2´±À�ËAµ�Â�½¿´ Ê ½¿Á�ºÅÀ Ê ñµLÀÀS´�ÂÅÀ�¹�µPÃ�Á?Ã�³�´LµL¶2·W¸�¶n¹�½¿ÁÅÇÜµ�½¿·\¶\¾�¶2Ã�º�´�µLÀSÃ�Áe½ÎÁ�Ã�ºÅ¶ ` ³�Ã�µL¶W¶2ÁÅ¹�½¿¼°Â�·W¶2Á�µ�À�ËJµ�Â�¶\Ã�³�´LµL¶2Á�½�µL¶\Ã�Á�ºÂÅ¶2Á�¼$¶]Ã?¾�À Ê ¶n¹W¹�¶nµ�Ã�½¿ÁÅ¶2º�Ã�³�´LµL¶2Á�½�µL¶]¼$À6ÁÆµL¶2Á�µnÍf²U³�´LµL¶2·\¸q¶n¹°½¿ÁÅÇÑÈq¶nÏ�À6Á�º�µ�Â�¶Ü¼$À6·Ð·W¶2Á�¼$¶2·W¶2Á�µ\À�Ë´Lµ�Ã�Ç�¶ *�* ¼nÃ�³�´L¶2´«¼nÃ�¹�È�½¿º�¶,¸�¹�¶2¼n½¿¸�½�µ�Ã�µ�½�À6Á>Ã�Á�ºÄÀ6Á�¼$¶ÉÃ�Ç6Ã�½¿Á�ÌÅÃ0¹�¶2º�³�¼$µ�½�À6ÁÄ½¿Á>µ�ÂÅ¶�¹�¶nµ�Ã�½¿ÁÅ¶2ºÄÃ�³�´LµL¶2Á�½¿µL¶
¼$À6Á�µL¶2ÁÆµnÍ � ÂÅ¶«¶ ô µL¶2Á�µCÀ�Ë�µ�ÂÅ¶/ÂÅ¶2Ã�µCµL¹�¶2Ã�µ�·\¶2ÁÆµ Ê ½¿Á�ºÅÀ Ê ½¿´.¹�¶2º�³�¼$¶2ºWÈÏ8µ�ÂÅ¶,¸�¹�¶2´L¶2Á�¼$¶,À�Ë�½ÎÁÅ¶nÒ½¿µ�Ã�È�¾�¶´LÀ6¾¿½Îº�½ � ¼nÃ�µ�½�À6Á � ½¿Á�º�³�¼$¶2º�¼�ÂÅ¶2·\½Î¼nÃ�¾J´�¶nÇ�¹�¶nÇ6Ã�µ�½�À6Á�ÌJ´�½¿Á�¼$¶Äµ�ÂÅ¶ÄµL¹�Ã�Á�´LË�À�¹�·\Ã�µ�½�À6Á�´8À4¼n¼n³Å¹\Ã�µWº�½ % ¶n¹�¶2Á�µµ�½¿·W¶2´(½¿Á�º�½ % ¶n¹�¶2ÁÆµ8¹�¶nÇ6½�À6Á�´8À�Ë«µ�ÂÅ¶Ü´�Ã�·W¸�¾¿¶�Í * µ(µ�Â�³�´0È�¶2¼$À6·W¶2´(º�½ 
 ¼n³�¾�µnÌ±½¿Ë�Á�À�µ(½¿·\¸qÀ6´�´�½�È�¾�¶�Ì&µLÀºÅ¶ � Á�¶PÃ�ÁÚ½¿ºÅ¶2Ã�¾�Ã�³�´�µL¶2·W¸�¶n¹�½¿ÁÅÇ�µ�½¿·W¶ÉË�À�¹_µ�ÂÅ¶ Ê ÂÅÀ6¾�¶�À�Ë�µ�ÂÅ¶P¼nÃ�´LµU½�¹�À6Á]¼$À6·W¸�À6ÁÅ¶2Á�µnÍd ½¿Á�¼$¶Fµ�ÂÅ¶«Ã�³�´�µL¶2Á�½�µ�½¿´�½ÎÁÅÇ,µL¶2·W¸�¶n¹�Ã�µ�³�¹�¶«Ã�Á�º(µ�½¿·W¶«ºÅ¶ � ÁÅ¶2´±µ�ÂÅ¶«¼nÃ�¹�È�À6Á�¼$À6Á�¼$¶2Á�µL¹�Ã�µ�½�À6ÁWÀ�ËqÃ�³�´LµL¶2Á�½¿µL¶¸�¹�½¿À�¹�µLÀ�µ�ÂÅ¶�½¿´LÀ�µ�ÂÅ¶n¹°·\Ã�¾ÆµL¹�¶2Ã�µ�·W¶2ÁÆµnÌ½�µ�½Î´±½Î·W¸�À�¹�µ�Ã�ÁÆµ�µLÀ�µ�Ã ó ¶_Ã�¼n¼$À6³�ÁÆµ.À�ËA½�µnÍ±²U³�´LµL¶2·\¸q¶n¹°½¿ÁÅÇ_µL¶2· ø

ù�à



¸�¶n¹�Ã�µ�³Å¹�¶UÀ6ÁÜµ�ÂÅ¶ÉÀ�µ�ÂÅ¶n¹_Â�Ã�Á�º�ÌÅºÅ¶ � ÁÅ¶2´Jµ�ÂÅ¶�Ò�À6¾¿³�·W¶�Ëw¹�Ã�¼$µ�½¿À6ÁÜÀ�Ë&È�Ã�½¿Á�½�µL¶/µLÀWÈ�¶UµL¹�Ã�Á�´LË�À�¹�·W¶2ºeÓ 32� Ô Í� Â�½¿´�¼�Â�Ã�¸�µL¶n¹UºÅ¶2´�¼$¹�½¿Èq¶2´Jµ�ÂÅ¶Pº�¶nÒ�¶2¾�À�¸�·W¶2Á�µ«À�Ë±ÃWÁ�¶2³Å¹�Ã�¾�ÁÅ¶nµ Ê À�¹ ó ·WÀ4ºÅ¶2¾ õâá Â�Ã�¸�µL¶n¹_ã ö À�Ë�µ�Â�¶¹�¶nµ�Ã�½¿Á�¶2º<Ã�³�´�µL¶2Á�½�µL¶ä¼$À6ÁÆµL¶2Á�µÜÀ�Ë0² +U* Ã�´ÄÃ�Ë�³�Á�¼$µ�½�À6ÁÕÀ�ËÉµ�Â�¶Ñ¼°ÂÅ¶2·\½¿¼nÃ�¾�¼$À6·W¸�À6´�½�µ�½¿À6Á�Ì«Ã�Á�ºÕµ�Â�¶
Ã�³�´LµL¶2Á�½�µ�½¿´�Ã�µ�½�À6Á]Ã�Á�ºÚÃ�³�´LµL¶2·W¸�¶n¹�½ÎÁÅÇWÂÅ¶2Ã�µ_µL¹�¶2Ã�µ�·W¶2Á�µ�´nÍ
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ß ½�Ç6³Å¹�¶_ÛÍ 3 ñCd ¼°ÂÅ¶2·\Ã�µ�½¿¼J¹�¶n¸�¹�¶2´L¶2ÁÆµ�Ã�µ�½¿À6ÁWÀ�Ë�µ�ÂÅ¶_º�¶nÒ�¶2¾�À�¸�·W¶2Á�µ.À�ËA·\½Î¼$¹�À6´LµL¹�³�¼$µ�³�¹�¶«º�³Å¹�½¿Á�Ç/Ã�³�´LµL¶2· ø¸�¶n¹�½¿ÁÅÇÅÌ�µLÀ�Ç�¶nµ�ÂÅ¶n¹ Ê ½�µ�Â�Ã�Á�½Î¾¿¾¿³�´LµL¹°Ã�µ�½�À6ÁäÀ�Ë«µ�ÂÅ¶�å�¸�¹�À¼$¶2´�´�½¿ÁÅÇ Ê ½¿Á�ºÅÀ Ê,æ ÍÚçSÃ�¹�µL¶2Á�´�½�µL¶Ü½¿´P¸�¹�¶2´L¶2Á�µÀ6Á�¾�Ï Ê ÂÅ¶2Áeµ�ÂÅ¶Ð´�Ã�·W¸A¾�¶\½¿´É¼$ÀÀ6¾�¶2ºeµLÀ»¹�À�À6·èµL¶2·W¸�¶n¹�Ã�µ�³Å¹�¶\È�¶nË�À�¹�¶Wµ�ÂÅ¶ÐÃ�³�´LµL¶2·W¸�¶n¹�½¿ÁÅÇ]Â�Ã�´0È�¶n¶2Á¼$À6·W¸�¾¿¶nµL¶2º�Í

K�ûLé êÝë þ ý«��ÿ����_ìWQÔþ'í
� ÂÅ¶ÜÃ�Á�Ã�¾�Ï4´�½¿´�½¿´(È�Ã�´�¶2º�À6ÁÞ¸A³ÅÈ�¾¿½¿´�ÂÅ¶2ºeº�Ã�µ�Ã?Ã�Á�ºÞ½¿´(µ�ÂÅ¶n¹�¶nËwÀ�¹�¶Ú¾Î½¿·\½�µL¶2º�µLÀ ` ³�Ã�Á�µ�½�µ�½�¶2´(µ�Â�Ã�µ\Ã�¹�¶¹�¶2Ã�º�½Î¾�Ï]·W¶2Ã�´�³Å¹�¶2ºÑÃ�Á�º»Ëw¹�¶ ` ³Å¶2Á�µ�¾�Ï]¹�¶n¸�À�¹�µL¶2º�Í ß À�¹É¶ ô Ã�·W¸�¾�¶�Ì�½¿ÁÚÀ�¹°ºÅ¶n¹/µLÀÜ¸�¹�¶2º�½¿¼$µ_µ�ÂÅ¶ ` ³�Ã�ÁÆµ�½¿µ!ÏÀ�Ë'¹�¶nµ�Ã�½ÎÁÅ¶2º»Ã�³�´LµL¶2Á�½�µL¶(½�µ Ê À6³�¾¿ºSÈq¶(½¿ºÅ¶2Ã�¾&µLÀÜ½ÎÁ�¼n¾¿³�ºÅ¶Éµ�Â�¶8Ë�¹�Ã�¼$µ�½�À6Á»À�Ë.È�Ã�½¿Á�½¿µL¶8Ã�´UÃ�ÁÑ½ÎÁÅ¸�³ÅµnÌ�ÈA³Åµµ�Â�½¿´C½¿´'¹�Ã�¹�¶2¾�ÏW·W¶2Ã�´�³Å¹�¶2º>½¿ÁW¸�¹°Ã�¼$µ�½¿¼$¶�Í � ÂÅ¶n¹�¶nË�À�¹�¶�ÌÃP¸�¹�Ã�Ç6·ÐÃ�µ�½¿¼,´L¶nµFÀ�Ë�Ò}Ã�¹�½ÎÃ�È�¾�¶2´'·(³�´LµFÈq¶/¼�ÂÅÀ6´L¶2Á
Ê Â�½Î¼�Â�½Î·W¸�¾¿½¿¼n½¿µ�¾�Ï»¼$À6Á�µ�Ã�½¿ÁÞÃ�¾¿¾Fµ�ÂÅ¶Ä½ÎÁÅËwÀ�¹°·\Ã�µ�½�À6Á�Á�¶n¶2ºÅ¶2º�µLÀä¶2´Lµ�½Î·\Ã�µL¶>µ�Â�¶ÄÃ�·WÀ6³�ÁÆµ(À�Ë_¹�¶nµ�Ã�½¿Á�¶2ºÃ�³�´LµL¶2Á�½�µL¶�Í

� Â�¶Ä´L¶nµ�À�Ë,½ÎÁÅ¸�³Åµ�´ � Ã�È�¾¿¶ � Í 3 µ�ÂÅ¶n¹�¶nËwÀ�¹�¶Ü½¿Á�¼n¾Î³�ºÅ¶2ºeµ�Â�¶ÄºÅ¶nµ�Ã�½Î¾�¶2º�¼°ÂÅ¶2·\½¿¼nÃ�¾«¼$À6·\¸qÀ6´�½�µ�½�À6Áf½¿Á
Ê µ°îÄÌµ�ÂÅ¶�Ã�³�´LµL¶2Á�½¿µ�½¿´�Ã�µ�½�À6ÁÐµL¶2·W¸�¶n¹�Ã�µ�³Å¹�¶U½¿Á>ï á Ã�Á�º>µ�½¿·W¶/½ÎÁÐ·\½¿Á õwðAñ Ã�Á�º>ò ñ ¹�¶2´L¸�¶2¼$µ�½�Ò�¶2¾�Ï ö ÌÃ�Á�ºµ�ÂÅ¶PÃ�³�´�µL¶2·W¸�¶n¹�½¿ÁÅÇ�µL¶2·W¸�¶n¹�Ã�µ�³Å¹�¶PÃ�Á�ºÜµ�½¿·W¶ õwð�ó Ã�Á�ºÚò ó ¹�¶2´L¸�¶2¼$µ�½�Ò�¶2¾�Ï ö Í � Â�½¿´�½¿´,Ã�¾¿·WÀ6´Lµ_Ã�¾¿¾�µ�Â�Ã�µ½¿´WÁÅ¶2¼$¶2´�´�Ã�¹�ÏfµLÀeºÅ¶ � ÁÅ¶Üµ�ÂÅ¶]¹�¶nµ�Ã�½ÎÁÅ¶2º�Ã�³�´LµL¶2Á�½¿µL¶]Ò�À6¾¿³�·W¶ÜË�¹�Ã�¼$µ�½�À6Á õâô ñ°õ ö Í�ö,À Ê ¶nÒ�¶n¹2Ì«º�³�¶ÄµLÀ�Ã¾¿Ã�¼ ó À�Ë&Ã�¸�¸�¹�À�¸�¹�½¿Ã�µL¶,º�Ã�µ�Ã4Ì4Á�À8¶ ô ¸�¾¿½¿¼n½¿µCÃ�¼n¼$À6³�Á�µ�¼nÃ�ÁÄÈ�¶_µ�Ã ó ¶2ÁÜÀ�Ë�µ�Â�¶U½¿Á�¼$À6·W¸�¾�¶nµL¶,º�½¿´�´LÀ6¾¿³�µ�½�À6ÁWÀ�Ë¼nÃ�¹�È�½ÎºÅ¶2´,º�³�¹�½¿ÁÅÇÐÃ�³�´LµL¶2Á�½�µ�½¿´�Ã�µ�½�À6Á�Í ß Ã�½Î¾¿³Å¹�¶PµLÀ]ºÅÀ>µ�Â�½¿´/´�ÂÅÀ6³�¾¿ºS¹�¶n÷�¶2¼$µ�½¿ÁSÃ>Ç�¹�¶2Ã�µL¶n¹P³�Á�¼$¶n¹�µ�Ã�½¿Á�µ!Ï
½¿Á�µ�ÂÅ¶ä¸�¹�¶2º�½¿¼$µ�½�À6Á�´>µ�Â�Ã�µÚÃ�¹�¶?·\Ã�ºÅ¶e³�´�½¿ÁÅÇ�µ�ÂÅ¶?µL¹�Ã�½¿ÁÅ¶2ºÝÁÅ¶2³�¹�Ã�¾/Á�¶nµ Ê À�¹ ó ´2Í�²øµLÀ�µ�Ã�¾ÉÀ�Ë 32�43nà¶ ô ¸q¶n¹°½¿·W¶2Á�µ�Ã�¾'º�Ã�µ�Ã Ê ¶n¹�¶Ä¼$À6¾¿¾�¶2¼$µL¶2º�Ëw¹�À6·ø¸�³ÅÈ�¾Î½¿´�ÂÅ¶2ºä¾¿½�µL¶n¹°Ã�µ�³Å¹�¶»Ó 3 a Ì 3Iù Ì 3ù5 Ì a à Ì a 5 Ì a � ÌbÛ a øú� Ø Ô Ã�Á�ºº�½�Ç6½¿µ�½¿´L¶2º�Í
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� Ã�È�¾�¶8ÛÍ 3 ñ«� ÂÅ¶ÉÒ�Ã�¹�½¿Ã�ÈA¾�¶2´_³�´L¶2ºSµLÀ>ºÅ¶nÒ�¶2¾¿À�¸Sµ�ÂÅ¶0Á�¶2³Å¹�Ã�¾�ÁÅ¶nµ Ê À�¹ ó ·WÀº�¶2¾ Í�çSÀ6¾�ÏÈ�ºÅ¶2Á�³�·]Ì�Á�½¿¼ ó ¶2¾Ã�Á�ºÞ¼$À�¸�¸�¶n¹ Ê ¶n¹�¶ÜË�¹�¶ ` ³Å¶2ÁÆµ�¾¿Ï�ÁÅÀ�µ�¹�¶n¸�À�¹�µL¶2ºf½¿Á�¸A³ÅÈ�¾¿½¿¼nÃ�µ�½¿À6Á�´0´�½ÎÁ�¼$¶>µ�Â�¶nÏ Ê ¶n¹�¶ÜÁ�À�µ�º�¶2¾¿½�È�¶n¹�Ã�µL¶Ã�º�º�½¿µ�½�À6Á�´nÌÅ½¿Á Ê Â�½¿¼�Â]¼nÃ�´L¶0µ�ÂÅ¶2½�¹,¼$À6Á�¼$¶2Á�µL¹�Ã�µ�½�À6Á�´ Ê ¶n¹�¶0´L¶nµ_µLÀEtn¶n¹�ÀÅÍ

� Á�¶\Ã�¸�¸�¹�À6Ã�¼°Âe½¿´ÉµLÀS³�´L¶Wµ�ÂÅ¶\ÁÅ¶2³Å¹°Ã�¾.ÁÅ¶nµ Ê À�¹ ó Ê ½�µ�Âäµ�ÂÅ¶>Ã�³�´LµL¶2·W¸�¶n¹�½¿Á�Ç>µ�½¿·\¶\Ã�´0Ã�Áe½¿Á�¸�³ÅµnÍö/À Ê ¶nÒ�¶n¹2Ì«µ�Â�½¿´�½¿´WÁÅÀ�µ | ³�´Lµ�½ � ¶2ºÞ·W¶nµ�Ã�¾¿¾¿³Å¹�Ç6½¿¼nÃ�¾¿¾�Ï�´�½¿Á�¼$¶Üµ�ÂÅ¶]Ë�¹�Ã�¼$µ�½�À6Á�½¿´WÁÅÀ�µW¶ ô ¸�¶2¼$µL¶2º)µLÀ?Ò�Ã�¹�Ï¾¿½¿Á�¶2Ã�¹�¾�Ï Ê ½�µ�Âäµ�½Î·W¶�Ì�È�³ÅµÉÃ�´Éµ�Â�¶\¾�À�Ç6Ã�¹�½�µ�Â�·�À�ËJµ�½¿·W¶�Í � Â�¶(¶nÒ�À6¾Î³Åµ�½�À6ÁäÀ�ËJÒ�À6¾¿³�·W¶WË�¹�Ã�¼$µ�½�À6Á Ê ½�µ�Âµ�½¿·W¶«½¿ÁWÁ³�¼n¾�¶2Ã�µ�½¿À6ÁWÃ�Á�º�Ç�¹�À Ê µ�ÂW¹�¶2Ã�¼$µ�½�À6Á�´�Ë�À6¾¿¾�À Ê ´.ÃÉ´�½�Ç6·\À6½¿º�Ã�¾È�¶2Â�Ã2Ò4½�À6³Å¹2Í � Â�½¿´�½¿´±È�¶2¼nÃ�³�´L¶«µ�Â�¶È�Ã�½¿Á�½�µL¶.¹�¶2Ã�¼$µ�½�À6Á�Ã�´�´LÀ4¼n½¿Ã�µL¶2º Ê ½�µ�ÂÉµ�Â�¶ � ¹�´�µ&´Lµ�Ã�Ç�¶JÀ�Ë�Ã�³�´LµL¶2·W¸�¶n¹�½¿Á�ÇÅÌ}Ã�Á�º8½¿Á�ºÅ¶n¶2º�Ìùµ�ÂÅ¶J´�³ÅÈ�´L¶ ` ³Å¶2Á�µºÅ¶2¼$À6·W¸�À6´�½¿µ�½�À6ÁÄÀ�Ë�µ�ÂÅ¶PÃ�³�´LµL¶2Á�½�µL¶P½¿Á]´�µ�Ã�Ç�¶Pµ Ê ÀÅÌA´�Â�À6³�¾¿º>ÈqÀ�µ�ÂÚËwÀ6¾¿¾¿À Ê Ã�Á]²/Ò�¹�Ã�·Ð½�µ!Ï¸q¶É¶ ` ³�Ã�µ�½�À6Á
Ê ½�µ�Â

u ; 3 = ¶ ô ¸wv =*x ó ò D�y õ ÛÍ 3 ö
Ê ÂÅ¶n¹�¶ u ½¿´Uµ�ÂÅ¶WË�¹�Ã�¼$µ�½�À6Á?À�ËJµL¹�Ã�Á�´LË�À�¹�·\Ã�µ�½¿À6Á�Í � ÂÅ¶\ºÅ¶nµ�Ã�½¿¾�¶2ºäÒ�Ã�¾¿³Å¶2´�À�ËJµ�ÂÅ¶\²/Ò�¹°Ã�·\½�¸�Ã�¹�Ã�·W¶nµL¶n¹
x ó Ã�Á�º]µ�ÂÅ¶Éµ�½Î·W¶É¶ ô ¸�À6ÁÅ¶2Á�µfz Ê ½¿¾Î¾AºÅ¶n¸�¶2Á�ºÄÀ6ÁÚ·ÐÃ�ÁÆÏÜº�½ % ¶n¹�¶2Á�µ«Ë�Ã�¼$µLÀ�¹�´2Ì�Ã�´«¹�¶nÒ4½�¶ Ê ¶2º]È�Ï á ÂÅ¹°½¿´ øµ�½¿Ã�ÁÝÓ � ã Ô Í * Ë u ½¿´Pµ�ÂÅ¶ÄË�¹�Ã�¼$µ�½�À6Á�À�Ë«È�Ã�½¿Á�½�µ�½Î¼�Ëw¶n¹�¹°½�µL¶Ðµ�ÂÅ¶2Á ô ñ ; 3 = u º�³�¹�½¿ÁÅÇÚ´Lµ�Ã�Ç�¶ * Ì�´LÀÑ½�µ8½Î´¶ ô ¸q¶2¼$µL¶2ºSµ�Â�Ã�µ

¾¿À�Ç{v = ¾�À�Ç|v ô4ñ y�y_} ¾�À�Ç�v2ò ó y õ ÛÍ a ö
* ÁÆµL¶n¹�¶2´�µ�½¿ÁÅÇ6¾�Ï�Ì4´�½¿Á�¼$¶/½�µF½¿´Cµ�ÂÅ¶,¹�¶2´�½¿º�³�Ã�¾�Ã�³�´LµL¶2Á�½�µL¶ Ê Â�½¿¼°ÂÐ³�Á�ºÅ¶n¹�Ç�À¶2´'µL¹�Ã�Á�´�ËwÀ�¹�·ÐÃ�µ�½�À6Á\µLÀ�¼nÃ�¹�È�½¿º�¶2´Ã�Á�º]Ë�¶n¹�¹�½¿µL¶�º�³Å¹�½¿ÁÅÇW´Lµ�Ã�Ç�¶ *�* ÌÅµ�Â�¶P¹�¶2¾¿Ã�µ�½�À6Á�´�Â�½�¸Ü½¿·W¸�¾Î½�¶2ºÜ½¿Á ^C` Í�ÛÍ a Ã�¾¿´�À\Ã�¸�¸�¾¿½�¶2´Jµ�ÂÅ¶n¹�¶�Í* µ\Ë�À6¾¿¾�À Ê ´Wµ�Â�Ã�µÐ½�µ\½Î´\Á�Ã�µ�³Å¹�Ã�¾_µLÀ�³�´L¶S¾¿À�Ç{v = ¾�À�Ç|v ô4ñ õ y�y Ã�´\µ�ÂÅ¶ÚÀ6³�µL¸�³ÅµW¸�Ã�¹�Ã�·\¶nµL¶n¹Ä½¿ÁÞµ�Â�¶ÁÅ¶2³Å¹°Ã�¾�ÁÅ¶nµ Ê À�¹ ó Ã�Á�Ã�¾�Ï´�½¿´nÌÆ¹°Ã�µ�ÂÅ¶n¹Fµ�Â�Ã�Á ô ñ°õ º�½¿¹�¶2¼$µ�¾�Ï�Í � ÂÅ¶,Ë�À�¹�·W¶n¹J½¿´'¸AÂÆÏ4´�½¿¼nÃ�¾¿¾¿Ï | ³�´Lµ�½ � ¶2ºWÀ6ÁÐµ�Â�¶È�Ã�´�½Î´.À�Ë�µ�ÂÅ¶,²/Ò�¹�Ã�·Ð½Å¶ ` ³�Ã�µ�½�À6Á�ÌÆÈA³ÅµC½¿´'Ã�º�º�½�µ�½�À6Á�Ã�¾Î¾�Ï0½¿·W¸�À�¹�µ�Ã�Á�µ.È�¶2¼nÃ�³�´L¶ ô ñ°õ Ã�Á�ºÐ½�µ�´CÃ�´�´�À¼n½¿Ã�µL¶2º¶n¹�¹�À�¹(¼nÃ�¾¿¼n³�¾¿Ã�µ�½¿À6Á�´PÈ�¶2¼$À6·W¶ÄÈ�À6³�Á�ºÅ¶2ºäÈ�¶nµ Ê ¶n¶2Á à Ã�Á�º 3 Ë�À�¹(Ã�¾Î¾'¸�À6´�½�µ�½�Ò�¶WÒ�Ã�¾¿³Å¶2´8À�Ë«ò#Ì±Ã�´8µ�ÂÅ¶nÏ´�ÂÅÀ6³�¾¿ºÄÈq¶�Í � Â�½¿´ Ê ½¿¾Î¾AÈ�¶2¼$À6·W¶8Ã�¸�¸�Ã�¹�¶2Á�µ_¾¿Ã�µL¶n¹,½¿ÁÚµ�ÂÅ¶P¼�Â�Ã�¸�µL¶n¹2Í

ù a



� ÁäÃÄ´�½¿·\½Î¾¿Ã�¹,¹�Ã�µ�½¿À6Á�Ã�¾�¶�Ì�µ�ÂÅ¶�µ�½¿·W¶(¸�Ã�¹�Ã�·W¶nµL¶n¹P½ÎÁSµ�ÂÅ¶�½¿ÁÅ¸A³Åµ/´L¶nµÉ´�Â�À6³�¾¿ºÚÈ�¶�¾�À�Ç{v2ò ó y ¹�Ã�µ�ÂÅ¶n¹
µ�Â�Ã�ÁÐò ó Í � Â�½¿´.È�¶2¼nÃ�·W¶/À�È�Ò4½�À6³�´FÃ�ËwµL¶n¹Jµ�ÂÅ¶ � ¹°´LµCÃ�µLµL¶2·W¸�µJµLÀ8¼$¹�¶2Ã�µL¶/µ�ÂÅ¶/¸�¹�¶2´L¶2Á�µC·WÀ4ºÅ¶2¾ Í ß ½�ÇÅÍÛÍ a´�ÂÅÀ Ê ´�µ�Â�Ã�µP³�´�½¿ÁÅÇÄÀ6Á�¾�ÏSò ó Ã�´ÉÀ6Á�¶(À�ËJµ�ÂÅ¶\½¿Á�¸�³Åµ�´nÌ�½¿´ÉÁÅÀ�µ�¶2ÁÅÀ6³ÅÇ6ÂeµLÀ]¹�¶n¸�¹�À4º�³�¼$¶(µ�ÂÅ¶W¶nÒ�À6¾¿³Åµ�½¿À6ÁÀ�ËC¹�¶nµ�Ã�½¿ÁÅ¶2º?Ã�³�´LµL¶2Á�½�µL¶ Ê ½�µ�ÂÑµ�½¿·W¶(¸�¹�À�¸�¶n¹�¾�Ï�ÍPö/À Ê ¶nÒ�¶n¹2Ì�½�µ�½¿´�¼$À6Á�¼$¶2½�Ò�Ã�È�¾�¶�µ�Â�Ã�µÉµ�ÂÅ¶n¹�¶W·\½¿Ç6ÂÆµ�È�¶´LÀ6·W¶Ú³�Á ó Á�À Ê Áf¸�¹�À4¼$¶2´�´ Ê Â�½¿¼�ÂfÒ�Ã�¹�½�¶2´Wº�½�¹�¶2¼$µ�¾�Ï Ê ½¿µ�Â�ò ó ´LÀ?È�À�µ�ÂÞµ�ÂÅ¶]¾�À�Ç6Ã�¹°½�µ�Â�·\½¿¼Äµ�½¿·\¶ÜÃ�Á�ºµ�ÂÅ¶]µ�½¿·\¶ Ê ¶n¹�¶»½¿Á�¼n¾¿³�º�¶2º�Ã�´>½¿ÁÅ¸�³Åµ(Ò�Ã�¹�½¿Ã�È�¾�¶2´2Í � Â�½¿´�Â�Ã�´Wµ�ÂÅ¶ÚÃ�º�Ò}Ã�Á�µ�Ã�Ç�¶SÀ�ËÉÃ2Ò�À6½Îº�½¿ÁÅÇäÈ�½¿Ã�´Ð½¿Áµ�ÂÅ¶\½¿Á�¸�³Åµ�´ m µ�ÂÅ¶\·W¶nµ�Â�Àº?³�´�¶2º?ÂÅ¶n¹�¶WÂ�Ã�´ÉÃ�³ÅµLÀ6·\Ã�µ�½Î¼�¹�¶2¾�¶nÒ�Ã�Á�¼$¶\ºÅ¶nµL¶n¹�·\½ÎÁ�Ã�µ�½�À6Á�ÓÙÛ à Ô Ã�Á�º?ÂÅ¶2Á�¼$¶´L¶nµ�´�µ�ÂÅ¶ Ê ¶2½�Ç6ÂÆµ�´«Ã�´�´LÀ¼n½ÎÃ�µL¶2º Ê ½�µ�ÂÄÃ�ÁÄ½¿¹�¹�¶2¾�¶nÒ�Ã�ÁÆµ�½¿ÁÅ¸A³Åµ'µLÀW´�·\Ã�¾¿¾AÀ�¹ftn¶n¹�À�Ò�Ã�¾¿³Å¶2´�´�ÂÅÀ6³�¾Îº\µ�Â�Ã�µ�È�¶
| ³�´Lµ�½ � ¶2º�Í * µ Ê ½¿¾¿¾qÈ�¶É´�ÂÅÀ Ê Á]¾¿Ã�µLµL¶n¹_µ�Â�Ã�µ«ÈÏÜ½¿Á�¼n¾¿³�º�½¿ÁÅÇPµ�ÂÅ¶P¾¿À�Ç6Ã�¹�½�µ�Â�·\½Î¼/µ�½Î·W¶ÉÃ�Á�ºÜµ�ÂÅ¶Éµ�½¿·W¶�ÌÅµ�Â�¶¼�Â�Ã�ÁÅÇ�¶�À�ËC¹�¶nµ�Ã�½¿Á�¶2ºÑÃ�³�´LµL¶2Á�½�µL¶�Ã�´ÉÃÐË�³�Á�¼$µ�½¿À6ÁSÀ�ËJÃ�³�´LµL¶2·W¸�¶n¹�½¿Á�ÇÐµ�½¿·W¶ Ê ½¿¾Î¾�È�¶8Ë�À6¾¿¾�À Ê ½¿ÁÅÇ>¸�¹�À�¸�¶n¹µL¹�¶2Á�º�´nÍ
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ß ½�Ç6³Å¹�¶_ÛÍ a�ñ ² � ´Lµ'Ã�µLµL¶2·W¸�µCµLÀP·WÀº�¶2¾4µ�ÂÅ¶«Ò�À6¾¿³�·W¶�Ë�¹�Ã�¼$µ�½�À6ÁWÀ�Ë�Ã�³�´LµL¶2Á�½�µL¶_Ã�´'Ã�Ë�³�Á�¼$µ�½�À6Á(À�Ë�¼�ÂÅ¶2· ø½¿¼nÃ�¾�¼$À6·W¸�À6´�½�µ�½¿À6ÁÄÃ�Á�º]ÂÅ¶2Ã�µ � µL¹�¶2Ã�µ�·W¶2Á�µ/¼$À6Á�º�½�µ�½�À6Á�´nÍ � Â�½¿´C¸A¾�À�µ«´�ÂÅÀ Ê ´�µ�Â�Ã�µ_Ã�´�½¿ÁÅÇ6¾�¶UÒ�Ã�¹�½¿Ã�È�¾�¶UÀ�Ëµ�½¿·W¶�ò ó ½¿´�ÁÅÀ�µ«¶2Á�À6³ÅÇ6Â]µLÀW¹�¶n¸�¹�Àº�³�¼$¶�Ã�¼$µ�³�Ã�¾�µL¹�¶2Á�º�´«½¿ÁÜµ�Â�¶U¹�¶nµ�Ã�½¿ÁÅ¶2º]Ã�³�´LµL¶2Á�½�µL¶É¶nÒ�À6¾¿³Åµ�½�À6Á�Í ^ ô ø¸�¶n¹�½¿·W¶nµ�Ã�¾�¹�¶2´�³�¾�µ�´_Ëw¹�À6·�µ�ÂÅ¶0¸�³�È�¾¿½¿´�Â�¶2º>¾¿½¿µL¶n¹�Ã�µ�³Å¹�¶ÐÓ 3Iù Ô ¼$À�¹�¹�¶2´L¸�À6Á�ºÚµLÀ>Ã ß ¶ ø ØÍ ù á ø a ÍÙã d ½ ø!à ÍbØ�ç»Á øà ÍÙãÆÛ�çSÀÄ½�¹�À6Á]Ã�³�´LµL¶2·W¸�¶n¹�¶2º]Ã�µ � a 5 ï á Ë�À�¹ a ÂÚÃ�Á�ºÚÃ�³�´LµL¶2·W¸�¶n¹�¶2ºÚÃ�µ/Ø 5}à ï á

* µÉ½¿´,¶2·\¸�Â�Ã�´�½¿´�¶2ºSµ�Â�Ã�µÉ³�Á�¾¿½ ó ¶8¾Î½¿ÁÅ¶2Ã�¹U¹�¶nÇ�¹�¶2´�´�½¿À6Á»Ã�Á�Ã�¾¿Ï´�½Î´nÌAµ�Â�¶(¹°Ã�ÁÅÇ�¶2´É´Lµ�Ã�µL¶2º?½¿Á � Ã�ÈA¾�¶ � Í 3¼nÃ�Á�ÁÅÀ�µ]È�¶ä³�´L¶2º�µLÀ)ºÅ¶ � Á�¶»µ�ÂÅ¶ä¹�Ã�Á�Ç�¶?À�Ë8Ã�¸�¸�¾Î½¿¼nÃ�È�½¿¾¿½¿µ!ÏÞÀ�Ë0µ�ÂÅ¶?ÁÅ¶2³�¹�Ã�¾�ÁÅ¶nµ Ê À�¹ ó ·WÀº�¶2¾ Í ²/´
½¿Á�º�½¿¼nÃ�µL¶2º>½ÎÁ>¼°ÂÅ¸�Ã�µL¶n¹«ãÅÌÅ½�µ�½¿´Jµ�ÂÅ¶ c ÃùÏ�¶2´�½¿Ã�Á]Ë�¹�Ã�·W¶ Ê À�¹ ó À�Ë�µ�Â�½¿´JÁÅ¶2³Å¹�Ã�¾qÁÅ¶nµ Ê À�¹ ó Ã�Á�Ã�¾�Ï4´�½¿´ Ê Â�½¿¼°Â·\Ã ó ¶2´É¸�À6´�´�½�È�¾�¶Pµ�Â�¶�¼nÃ�¾Î¼n³�¾¿Ã�µ�½�À6ÁÑÀ�ËJ¶n¹�¹�À�¹�È�Ã�¹�´ Ê ÂÅÀ6´�¶�·ÐÃ�Ç6Á�½�µ�³�ºÅ¶2´UÒ�Ã�¹�Ï Ê ½�µ�ÂSµ�Â�¶W¸qÀ6´�½�µ�½�À6ÁÑ½¿Áµ�ÂÅ¶�½¿ÁÅ¸�³�µ,´L¸�Ã�¼$¶�Ì Ê Â�½Î¼�ÂÑºÅ¶ � ÁÅ¶8µ�ÂÅ¶8¹°Ã�ÁÅÇ�¶�À�ËC³�´L¶nË�³�¾&Ã�¸�¸�¾¿½¿¼nÃ�È�½Î¾¿½�µ!ÏÄÀ�Ë'µ�ÂÅ¶(µL¹�Ã�½¿Á�¶2º»ÁÅ¶nµ Ê À�¹ ó ÍÉ²Ò4½¿´�³�Ã�¾�½¿·\¸�¹�¶2´�´�½¿À6ÁÐÀ�Ë�µ�ÂÅ¶P´L¸�¹�¶2Ã�º]À�Ë�µ�ÂÅ¶Pº�Ã�µ�Ã\½Î´_´�ÂÅÀ Ê Á]½¿Á ß ½�ÇÅÍ�ÛÍbØÍ
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ß ½�Ç6³Å¹�¶JÛÍbØ ñ�� ÂÅ¶Fº�Ã�µ�Ã�È�Ã�´L¶FÒ}Ã�¾¿³�¶2´�À�ËÅ¶2Ã�¼�Â8Ò�Ã�¹�½¿Ã�È�¾�¶.Ò�¶n¹°´�³�´�µ�Â�¶CÒ�À6¾¿³�·\¶'Ëw¹°Ã�¼$µ�½�À6Á0½¿Á(îÝÀ�ËÅ¹�¶nµ�Ã�½¿Á�¶2ºÃ�³�´LµL¶2Á�½�µL¶�Í
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K�ûV~ � ���_Q.�0í���í
²U¾¿¾'µ�ÂÅ¶>Ò}Ã�¹°½¿Ã�È�¾�¶2´ Ê ¶n¹�¶ÜÁÅÀ�¹�·\Ã�¾Î½¿´L¶2º Ê ½¿µ�Â�½¿Á?Ã»¹�Ã�ÁÅÇ�¶ÐÀ�Ë 7 à4I ÛÍ»²/ËwµL¶n¹(µ�Â�½¿´nÌ±µ�ÂÅ¶Äº�Ã�µ�Ã�È�Ã�´L¶ Ê Ã�´¹�Ã�Á�º�À6·\½¿´L¶2º\Ã�Á�ºÐ¸�Ã�¹�µ�½�µ�½�À6ÁÅ¶2ºW¶ ` ³�Ã�¾¿¾¿Ï�½ÎÁÆµLÀ8µL¶2´LµJÃ�Á�º\µL¹�Ã�½¿Á�½¿ÁÅÇPº�Ã�µ�Ã(´L¶nµ�´nÍ � ¹�Ã�½¿Á�½ÎÁÅÇP½¿Á�Ò�À6¾�Ò�¶2´Cµ�Â�¶ºÅ¶n¹�½¿Ò}Ã�µ�½�À6Á>À�Ë�µ�ÂÅ¶ Ê ¶2½�Ç6Â�µ�´�È�Ï\µ�Â�¶U·\½ÎÁ�½¿·\½¿´�Ã�µ�½�À6ÁWÀ�Ë&µ�Â�¶/¹�¶nÇ6³�¾¿Ã�¹�½¿´L¶2ºÄ´�³�· À�Ë�´ ` ³�Ã�¹�¶2ºÐ¶n¹�¹�À�¹�´ l|� Í� ÂÅ¶É¼$À6·W¸A¾�¶ ô ½¿µ!Ï\À�Ë±µ�ÂÅ¶É·WÀ4ºÅ¶2¾�½¿´�¼$À6ÁÆµL¹�À6¾Î¾�¶2ºÜÈ�ÏÐµ�ÂÅ¶PÁ�³�·0È�¶n¹�À�Ë�Â�½Îº�ºÅ¶2ÁÐÁ�ÀºÅ¶2´2Ì4Ã�Á�ºÜµ�ÂÅ¶�Ò}Ã�¾¿³�¶2´À�Ë�µ�ÂÅ¶/¹�¶nÇ6³�¾¿Ã�¹�½Î´�Ã�µ�½�À6Á\¼$À6Á�´�µ�Ã�ÁÆµ�´ÉÓÙÛ à Ô ÌÀ6ÁÅ¶/Ã�´�´LÀ¼n½ÎÃ�µL¶2º Ê ½¿µ�Â\¶2Ã�¼�ÂÄ½¿ÁÅ¸A³ÅµnÌ6À6ÁÅ¶/ËwÀ�¹JÈ�½¿Ã�´L¶2´FÃ�Á�º\À6Á�¶Ë�À�¹,Ã�¾¿¾ Ê ¶2½�Ç6ÂÆµ�´/¼$À6Á�ÁÅ¶2¼$µL¶2ºSµLÀ\µ�ÂÅ¶PÀ6³ÅµL¸A³ÅµnÍ� Â�¶�½¿ÁÅË�¶n¹�¹�¶2º�ÁÅÀ6½Î´L¶�¾�¶nÒ�¶2¾ l
� ÌPÃ�´Ú¶ ô ¸q¶2¼$µL¶2º ºÅ¶2¼$¹�¶2Ã�´�¶2´»Ã�´Sµ�ÂÅ¶�Á³�·8Èq¶n¹SÀ�Ë�Â�½¿º�ºÅ¶2Á�³�Á�½�µ�´õ�ß ½�ÇÅÍ'ÛÍÙã6Ã ö Í � ÂÅ¶ÜÁ³�·0È�¶n¹(À�Ë,Â�½¿º�ºÅ¶2Á�³�Á�½�µ�´ Ê Ã�´W´L¶nµ�È�Ï�¶ ô Ã�·\½ÎÁ�½¿ÁÅÇ»µ�ÂÅ¶>¸�¶n¹�Ë�À�¹�·\Ã�Á�¼$¶>À�Ë_µ�Â�¶·WÀ4ºÅ¶2¾qÀ6ÁÜ³�Á�´L¶n¶2ÁÄµL¶2´Lµ_º�Ã�µ�Ã4Í � ÂÅ¶UµL¶2´Lµ_´L¶nµ�¶n¹�¹�À�¹�µL¶2Á�º�´�µLÀ�Ç�ÀWµ�ÂÅ¹�À6³ÅÇ6ÂÜÃ(·Ð½¿Á�½¿·(³�· Ã�µ_Ã�ÁÄÀ�¸�µ�½ ø·(³�· ¼$À6·W¸A¾�¶ ô ½¿µ!Ï õ�ß ½�ÇÅÍÛÍÙã�È ö ÍF²,Ë�µL¶n¹Fµ�Â�¶_È�¶2´LµF·WÀ4ºÅ¶2¾¿´CÃ�¹�¶,¹�Ã�Á ó ¶2ºÐ³�´�½ÎÁÅÇÉµ�ÂÅ¶,Ò�Ã�¾¿³Å¶2´CÀ�Ë�µ�ÂÅ¶_µL¶2´Lµ¶n¹�¹�À�¹°´nÌ±¼$À6·Ð·\½�µLµL¶n¶2´(Ã�¹�¶Ðµ�ÂÅ¶2Á�ËwÀ�¹°·W¶2ºeÈÏ?¼$À6·0È�½ÎÁ�½¿ÁÅÇ]µ�ÂÅ¶>¸�¹�¶2º�½Î¼$µ�½�À6Á�´ÉÀ�Ë�µ�ÂÅ¶>Èq¶2´�µ h ·\ÀºÅ¶2¾Î´nÌ
Ê ÂÅ¶n¹�¶ h ; 3�� a �nInInIwm µ�ÂÅ¶\´�½�tn¶8À�ËJµ�ÂÅ¶W¼$À6·\·\½�µLµL¶n¶�Í(² ¸A¾�À�µ/À�ËFµ�ÂÅ¶�µL¶2´LµÉ¶n¹�¹�À�¹ÉÀ�ËFµ�ÂÅ¶W¼$À6·\·\½�µLµL¶n¶
Ò�¶n¹�´�³�´(½¿µ�´8´�½�tn¶ h Ç6½�Ò�¶2´WÃÑ·\½¿Á�½Î·8³�· Ê Â�½¿¼°Â�ºÅ¶ � ÁÅ¶2´0µ�Â�¶>À�¸�µ�½Î·8³�· ´�½�tn¶ÄÀ�Ë_µ�ÂÅ¶Ü¼$À6·\·\½¿µLµL¶n¶ÜÃ�´
´�ÂÅÀ Ê Á?½¿Á ß ½�ÇÅÍ&ÛÍÙã6¼�Í � ÂÅ¶�µL¶2´LµP¶n¹�¹�À�¹PÃ�´�´LÀ4¼n½¿Ã�µL¶2º Ê ½¿µ�Â»µ�Â�¶WÈq¶2´�µ�´�½¿ÁÅÇ6¾�¶�·WÀ4ºÅ¶2¾�½¿´�Ç�¹�¶2Ã�µL¶n¹Pµ�Â�Ã�Áµ�Â�Ã�µPÀ�Ë_Ã�Á�ÏäÀ�Ë�µ�ÂÅ¶Ð¼$À6·\·\½¿µLµL¶n¶2´nÍÄö/À Ê ¶nÒ�¶n¹2Ì.µ�ÂÅ¶>¼$À6·\·\½�µLµL¶n¶ Ê ½�µ�Â?´�½ ô µL¶n¶2Á�·\ÀºÅ¶2¾Î´ Ê Ã�´8ËwÀ6³�Á�ºµLÀ»Â�Ã2Ò�¶>Ã�Á�À�¸�µ�½¿·(³�·è·W¶2·8È�¶n¹�´�Â�½¿¸ Ê ½�µ�Â?µ�ÂÅ¶>´�·\Ã�¾¿¾�¶2´�µÉµL¶2´Lµ0¶n¹�¹�À�¹ õ�ß ½�ÇÅÍ±ÛÍÙã6¼ ö Í � Á�¼$¶\µ�ÂÅ¶\À�¸ øµ�½¿·(³�·�¼$À6·\·\½¿µLµL¶n¶ Ê Ã�´Ð¼�ÂÅÀ6´L¶2Á�ÌJ½�µ Ê Ã�´W¹�¶nµL¹°Ã�½¿ÁÅ¶2ºÞÀ6ÁÞµ�ÂÅ¶]¶2Á�µ�½�¹�¶Úº�Ã�µ�Ã�´�¶nµ Ê ½�µ�ÂÅÀ6³�µ�¼°Â�Ã�ÁÅÇ6½¿Á�Çµ�ÂÅ¶Ü¼$À6·W¸�¾�¶ ô ½�µúÏ?À�Ë«¶2Ã�¼�Â�·WÀ4ºÅ¶2¾ Ì Ê ½�µ�Â�µ�ÂÅ¶>¶ ô ¼$¶n¸�µ�½�À6Á�À�Ë_µ�ÂÅ¶Ü½¿ÁÅ¶nÒ4½�µ�Ã�È�¾¿¶\Ã�Á�º�¹�¶2¾¿Ã�µ�½�Ò�¶2¾�Ïe´�·ÐÃ�¾¿¾Ã�º | ³�´Lµ�·W¶2Á�µ�´«µLÀ\µ�Â�¶ Ê ¶2½¿Ç6ÂÆµ�´nÍ
ß ½�ÇÅÍAÛÍbÛW´�ÂÅÀ Ê ´/ÁÅÀ�¹�·\Ã�¾Î½¿´L¶2ºÄ¸�¹�¶2º�½Î¼$µL¶2ºÜÒ}Ã�¾¿³�¶2´«Ò�¶n¹�´�³�´_¶ ô ¸�¶n¹�½¿·\¶2ÁÆµ�Ã�¾�Ò�Ã�¾¿³Å¶2´�Ë�À�¹,µ�Â�¶ÉÈq¶2´�µ_·WÀº�¶2¾½¿ÁÜµ�ÂÅ¶0µL¹�Ã�½¿Á�½¿Á�Ç(Ã�Á�ºÚµL¶2´Lµ,º�Ã�µ�Ã�´L¶nµ�´2Í � ÂÅ¶É¸�¹�¶2º�½¿¼$µ�½�À6Á�´J·ÐÃ�ºÅ¶0³�´�½ÎÁÅÇ�µ�ÂÅ¶ÉÀ�¸�µ�½¿·(³�·�¼$À6·\·Ð½�µLµL¶n¶PÀ�Ë
·WÀ4ºÅ¶2¾¿´«Ã�¹�¶8½¿¾¿¾¿³�´�µL¹�Ã�µL¶2ºÜ½¿Á ß ½�ÇÅÍAÛÍbÛ�¼�Í
ß ½�ÇÅÍÆÛÍ ù ½Î¾¿¾¿³�´LµL¹°Ã�µL¶2´�µ�Â�¶_´�½�Ç6Á�½ � ¼nÃ�Á�¼$¶«À�ËA¶2Ã�¼°Â\À�Ë�µ�ÂÅ¶_½¿Á�¸�³Åµ±Ò}Ã�¹�½ÎÃ�È�¾�¶2´.Ã�´'¸�¶n¹�¼$¶2½¿Ò�¶2º�È�Ï(µ�ÂÅ¶,ÁÅ¶2³�¹�Ã�¾ÁÅ¶nµ Ê À�¹ ó ½¿ÁS½¿Á�÷�³Å¶2Á�¼n½¿Á�ÇWµ�ÂÅ¶8¹�¶nµ�Ã�½¿ÁÅ¶2ºSÃ�³�´LµL¶2Á�½�µL¶�¼$À6ÁÆµL¶2Á�µnÍ � ÂÅ¶(·\Ã�Ç6Á�½�µ�³�º�¶PÀ�Ë'µ�ÂÅ¶(´�½�Ç6Á�½ � ¼nÃ�Á�¼$¶½¿´(Ã»·\¶2Ã�´�³Å¹�¶>À�Ë_µ�ÂÅ¶Ä¶ ô µL¶2Á�µ�µLÀ Ê Â�½¿¼�ÂfÃS¸AÃ�¹�µ�½¿¼n³�¾¿Ã�¹(½¿ÁÅ¸�³�µÉ¶ ô ¸�¾ÎÃ�½¿Á�´Pµ�Â�¶>Ò�Ã�¹�½¿Ã�µ�½�À6Áf½¿Á�µ�ÂÅ¶>¹�¶ øµ�Ã�½¿ÁÅ¶2ºÑÃ�³�´LµL¶2Á�½�µL¶8¼$À6Á�µL¶2ÁÆµnÍÉ²U´U¶ ô ¸�¶2¼$µL¶2º�Ìqµ�ÂÅ¶�Ã�³�´LµL¶2·W¸�¶n¹�½¿Á�Ç\µ�½¿·W¶(Ã�Á�ºSµL¶2·\¸q¶n¹°Ã�µ�³Å¹�¶�Ì�Ã�Á�ºSµ�Â�¶Ã�³�´LµL¶2Á�½�µ�½¿´�Ã�µ�½�À6ÁÜµL¶2·\¸q¶n¹°Ã�µ�³Å¹�¶ÉË�¶2Ã�µ�³Å¹�¶P¸�¹�À6·\½¿ÁÅ¶2Á�µ�¾�Ï�Í

K�ûÀú � TWTWQ���Z.�J����NU� N*�ä��ë þ VèN0O�þCQ
� ÂÅ¶É·WÀ4ºÅ¶2¾q¼nÃ�Á]È�¶U³�´L¶2ºÜ½¿ÁÄ¶ ô µL¹�Ã�¸�À6¾¿Ã�µ�½¿À6ÁÜÇ6½�Ò�¶2ÁÜµ�Â�Ã�µ_½�µ�½¿Á�º�½Î¼nÃ�µL¶2´JÃ�¸�¸�¹�À�¸�¹�½ÎÃ�µL¶2¾�Ï\¾¿Ã�¹�Ç�¶P³�Á�¼$¶n¹ øµ�Ã�½¿Á�µ�½�¶2´ Ê Â�¶2Á ó ÁÅÀ Ê ¾�¶2ºÅÇ�¶P½Î´_´L¸�Ã�¹�´�¶�Í � ÂÅ¶�È�Ã�´�½¿¼É¼nÃ�´�µ,½�¹�À6Á]¼°ÂÅÀ6´L¶2ÁÚµLÀ>´Lµ�³�ºÅÏ>µ�ÂÅ¶ÉÒ}Ã�¹°½¿Ã�µ�½�À6Á�´«Â�Ã�´µ�ÂÅ¶0¼°ÂÅ¶2·\½¿¼nÃ�¾&¼$À6·W¸�À6´�½�µ�½�À6Á
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ß ½�Ç6³Å¹�¶(ÛÍÙã ñ�õ Ã ö,l|� Ã�Á�º õ È ö µL¶2´Lµ/¶n¹�¹�À�¹/Ã�´UÃWË�³�Á�¼$µ�½�À6ÁÚÀ�Ë.µ�ÂÅ¶0Á³�·0È�¶n¹_À�Ë'Â�½¿º�ºÅ¶2ÁÜ³�Á�½¿µ�´ m õ ¼ ö µ�Â�¶µL¶2´Lµ_¶n¹�¹�À�¹_¸�¾�À�µLµL¶2ºSÃ�´,ÃWË�³�Á�¼$µ�½�À6ÁÜÀ�Ë±µ�ÂÅ¶0Á³�·8È�¶n¹«À�Ë�·\ÀºÅ¶2¾Î´«½¿Á]ÃW¼$À6·\·\½�µLµL¶n¶8À�Ë±·\ÀºÅ¶2¾Î´nÍ
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Tγ  =  900oC     tγ  =  60 min

TA =  370oC     
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Tγ  =  950oC     tγ  =  60 min

TA =  370oC     
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Stage I Stage II
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Tγ  =  900oC     tγ  =  60 min
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Tγ  =  900oC     tγ  =  60 min

TA =  370oC     tA =  60 min
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Tγ  =  900oC     tγ  =  60 min
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Tγ  =  900oC     tγ  =  60 min

TA =  370oC      tA =  60 min

(d)
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Tγ  =  900oC     tγ  =  60 min

TA =  370oC      tA =  60 min
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Tγ  =  900oC     tγ  =  60 min

TA =  370oC      tA =  60 min
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Tγ  =  900oC     tγ  =  60 min

TA =  370oC      tA =  60 min
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tγ  =  60 min

TA =  370oC      tA =  60 min(a)
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Tγ  =  900oC 

TA =  370oC      tA =  60 min

(b)
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Tγ  =  900oC     tγ  =  60 min

tA =  60 min
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Tγ  =  870oC     tγ  =  60 min

TA =  370oC      
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Martensite

�Z�1� �L¡�¢GÒJ¤�á8§�Ê?¶�¡|�"¶�¬��"ª «�ªm±L¬�²L¢G·�¶m¯"·���¯"¶�¬�¢+¸�³mª ¯"��´µ¢E±=¡�¶m·�¬��1ª «�ªm±Á¡�¢�¬�¶m�"«�¢+¸h¶m��°�¬�¢+«��1¬�¢G¶m°4¶�±)��«�·�¬��1ª «�ªm±
¬�²L¢G¶m��°�¬�¢+´µk¢�¡|�"«L�©¬�¢+´µk¢�¡|¶�¬��L¡|¢�»'�L¢�¼¾½J¤�£ ¨]¼¾¦J¤�£ ÀÁ�Q¼�ÂÁ¤�£m£mÃ.«Á¼�ÂÁ¤"¥X£mÃdªm¼�ÂL¤�½Á¥�¨®�µÅ�¬�¹�C�¤ �/��°�¬�¢+«��1¬��[°��"«L�
¬�¢+´µk¢�¡|¶�¬��L¡|¢.Ç È ÉØËm£�Â É ¨/¤

���'Ë ÌW�Y´J����´m´��Y�

Ù�²L¢��¡�¢+¸��"·�¬�¢+¸_¡�¢�¬�¶m�"«L¢+¸q¶m��°�¬�¢+«��1¬�¢,·�ª «�¬�¢+«8¬©�[°?±)ª ��«�¸µ¬�ªÝÚp¢��[«µ¡�¢+¶m°�ª «�¶�Ú;¯1¢,¶��m¡�¢�¢+´_¢+«�¬©Å��1¬�²µ¬�²�¶�¬
ªmÚ�°�¢�¡|³m¢+¸Y�[«a·�²�¶��¬�¢�¡_½J¤T�,°y°�¬�¶�¬�¢+¸×�¡|¢�³J�1ª ��°�¯1àmÎ@¬�²L¢ ´-¶%�Á�"´n��´ ³mª ¯"��´µ¢ ±)¡|¶m·�¬��1ª «Yªm±�¡�¢�¬�¶m�"«�¢+¸
¶m��°�¬�¢+«��1¬�¢,¸L¢�k¢+«�¸�°?ª «q¬�Å©ªy·�ª ´_p¢�¬��[«L�h¢�5k¢+·�¬�°�§EÅ�²L¢�¡|¢+¶m°]¶m« �"«�·�¡�¢+¶m°�¢/�"«-¬�²L¢�±)¡|¶m·�¬��1ª «qªm±ÔÚ�¶m�[«��1¬�¢
¡|¶m�"°�¢+°4¬�²L¢Ü·�¶�¡�Úkª «n·�ª «�·�¢+«8¬�¡|¶�¬��1ª «µ�"«Ý¬�²L¢®¶m��°�¬�¢+«��1¬�¢mÎ�Ú�¶m�[«��1¬�¢]¶m¯[°�ª/·�ª «�°���´µ¢+°Z¶m��°�¬�¢+«��1¬�¢©¶m«�¸Ý²L¢+«�·�¢
¯1¢+°�°/¡�¢+´-¶m�"«�°,¬�ª Úk¢Ý¡�¢�¬�¶m�"«L¢+¸%¤��®¬�¯1ªIÅ ¬�¢+´_p¢�¡�¶�¬��L¡�¢+°�Î%�1¬ �"°,¬�²L¢n¯[¶�¬�¬�¢�¡�¢�5p¢+·�¬�Å�²��"·|² ¸Lª ´_�"«�¶�¬�¢+°
¯1¢+¶m¸��[«L�y¬�ª-¶µ±'¶m¯"¯%�"«V¬�²L¢h¶m´_ª ��«�¬Üªm±Z¡�¢�¬�¶m�[«L¢+¸Þ¶m��°�¬�¢+«��1¬�¢m¤

�Lªm¡®¬�²L¢/¯1ªXÅ©¢�¡®¬�¡|¶m«�°�±)ªm¡|´_¶�¬��"ª «_¬�¢+´µk¢�¡|¶�¬��L¡|¢+°G¬�²L¢ ´µªÁ¸L¢+¯�°�¢�¢+´_°G¬�ªnªX³m¢�¡|¢+°�¬��"´_¶�¬�¢ ¬�²L¢ ´_¶%�L�Q¼
´n��´ ³mª ¯"��´µ¢ ±)¡|¶m·�¬��1ª «Vªm±6¡�¢�¬�¶m�"«L¢+¸Û¶m��°�¬�¢+«��1¬�¢m¤ � «L¢ ¡�¢+¶m°�ª «Û±=ªm¡Ü¬�²��"°®´_�1� ²8¬©Úk¢ ¬�²L¢�¸��"°|·�¡�¢��¶m«�·�à
Úk¢�¬�Å©¢�¢+«v¬�²L¢ Ó�9 ·��L¡�³m¢Ñ¶m«�¸ç¬�²L¢Ñ´µ¢+¶m°|�L¡�¢+¸v·�¶�¡�Úkª «v·�ª «�·�¢+«�¬�¡�¶�¬��1ª «�°Û�"¯"¯[��°�¬�¡|¶�¬�¢+¸ç�"«ç�@�"�L¤ÜÒJ¤fQL¤
Ù�²Lª ´-°�ª «c�+Ï$�\�O�a:Q¥m¥�ÂR<k²�¶X³m¢��"«q¬�²L¢+�1¡®´µªJ¸�¢+¯"°]��°�¢+¸V¶m«q¢+´_��1¡|�"·�¶m¯�±)¶m·�¬�ªm¡�¬�ªy·�ªm¡|¡�¢+·�¬®¬�²L¢/Ó�9,³�¶m¯[�L¢
�"«.ªm¡|¸L¢�¡/¬�ªVªmÚ�¬�¶m�"«.Úp¢�¬�¬�¢�¡�¶��m¡�¢�¢+´_¢+«�¬�Å��"¬�²d·�¢�¡�¬�¶m�"« ßÁ�"«L¢�¬��"·Ý¸�¶�¬�¶Á¤/!P«.ª �L¡�·�¶m°�¢y¬�²��"°�¢+´µ��1¡��"·�¶m¯
±'¶m·�¬�ªm¡�«L¢�¢+¸L¢+¸ ¬�ª�"�¬b] _%` ¬�ªµ¬�²L¢�´µ¢+¶m°���¡�¢+¸V·�¶�¡�Úkª «Û·�ª «�·�¢+«�¬�¡�¶�¬��1ª «ÛÅ©ª ��¯"¸qÚp¢y¥�¤�½m£J¤3�,ªXÅ©¢�³m¢�¡+Îp�1¬
�"°,¢+´µ�²�¶m°|�"°�¢+¸.¬�²�¶�¬,¬�²��"°,°|²Lª ��¯"¸dÚp¢n¡�¢�� ¶�¡|¸�¢+¸ ¶m° ¶m«Ê�L�k¢�¡/¯"�"´_�1¬�¬�ª ¬�²�¢n��«�·�¢�¡�¬�¶m�"«8¬�à.°|�"«�·�¢Ý¶m°
kª �"«8¬�¢+¸Êª �L¬�¢+¶�¡|¯"�1¢�¡XÎr��>�¡�¶+àÑ´µ¢+¶m°��L¡|¢+´µ¢+«�¬�°�¬�¢+«�¸Ñ¬�ªÛªX³m¢�¡|¢+°�¬��"´_¶�¬�¢ ¬�²L¢_·�¶�¡�Úkª «Ñ·�ª «�·�¢+«8¬�¡|¶�¬��1ª «
ªm±�¶m��°�¬�¢+«��1¬�¢q�"«bÚ�¶m�"«��"¬��"·µ´_�"·�¡�ª °�¬�¡|��·�¬��L¡�¢+°+¤V�Z�1�L¤ZÒJ¤�¿ �"°�¬�²L¢�¡|¢�±=ªm¡�¢ ¶d·�ª ´µ;¶�¡|�"°�ª «aªm±�´µ¢+¶m°��L¡|¢+¸
¸�¶�¬�¶Þ¶�� ¶m�[«�°�¬�¶Þ°�²�¶m¸L¢+¸Ê¡�¢�� �1ª «:¸�¢="�«L¢+¸ Ú8àÊ·�¶m¯"·���¯[¶�¬��1ª «�°���°|�"«L� ¬�²L¢_��«�¶m¸%A���°�¬�¢+¸ Ó 9 ·��L¡�³m¢-¶m«�¸

¿m½



ª «L¢ Å��1¬�²b¬�²L¢q¢+´_��1¡|�"·�¶m¯G¶m¸%A���°�¬�´µ¢+«8¬�¤Í!P¬Ý¶��k¢+¶�¡|°Ý¬�²L¢�¡�¢�±)ªm¡�¢ ¬�²�¶�¬n¬�²L¢ ´-¶IA�ªm¡y¡�¢+¶m°�ª «Y±)ªm¡n¶m«8à
¸��"°|·�¡�¢��¶m«�·�àVÚk¢�¬�Å©¢�¢+«d¬�²�¢�ªm¡�àÞ¶m«�¸Þ¢��Ák¢�¡|�"´µ¢+«8¬��"°�¬�²L¢Ý�[«�²Lª ´µªm�m¢+«L¢�ª ��°,¸��[°�¬�¡|�1Ú���¬��1ª « ªm±?·�¶�¡�Úkª «
�"«V¬�²L¢h¡�¢+°��"¸���¶m¯p¶m��°�¬�¢+«��1¬�¢m¤

250 300 350 400 450
0.0

0.2

0.4

0.6

0.8

1.0

Austempering temperature / o C

V
o

lu
m

e 
fr

ac
ti

o
n

 o
f 

 r
et

ai
n

ed
   

   
   

   
   

  a
u

st
en

it
e

�Z�1� �L¡�¢ ÒJ¤�¿J§©¨©ª ´µ;¶�¡|�"°�ª «-Úp¢�¬¾Å]¢�¢+«Û´_¢+¶m°��L¡�¢/¸�¶�¬�¶y¶m«�¸-�¡�¢+¸��"·�¬�¢+¸q¡�¢�¬�¶m�"«L¢+¸ ¶m��°�¬�¢+«��1¬�¢/��°��"«L��¬�²�¢
�¡�¢+°�¢+«�¬ ´µªÁ¸L¢+¯©»'��«�¶m¸%A���°�¬�¢+¸dÓ�98C�ÎÔ¶m«�¸ ¶V´µªJ¸�¢+¯4Å��"¬�².¶m« ¢+´µ��"¡|�"·�¶m¯4¶m¸\A���°�¬�´µ¢+«�¬/ªm±�¥�¤�½m£ ¬��"´_¢+°
]�_%`I¤

����� Î4��¿Ï¿¾¤���Ð
Ù�²L¢�¡|¢q¶�¡�¢V´_¶m«8àÑ¡�¢+°���¯1¬�°Ý�"«:¬�²�¢ ¯"�"¬�¢�¡|¶�¬��L¡�¢Í:�£m½LÎZÒm¦ÁÎZ£m£%<�Î?¶m«�¸a«L¢�Åiª «�¢+°n²�¶+³m¢ Úp¢�¢+«aªmÚ�¬�¶m�"«�¢+¸
�"«Y¬�²L¢V�¡�¢+°�¢+«�¬yÅ©ªm¡�ß;Î]Å�²��"·�²×°�²LªXÅ ¬�²�¶�¬µ¬�²L¢Û´_¶%�Á�[´Ý��´ ·�ª «8¬�¢+«�¬-ªm±,¡�¢�¬�¶m�[«L¢+¸×¶m��°�¬�¢+«��1¬�¢Û¬�²�¶�¬
·�¶m«aÚp¢qªmÚ�¬�¶m�"«L¢+¸Y�"«a¶m��°�¬�¢+´µk¢�¡�¢+¸a¸���·�¬��"¯1¢q·�¶m°�¬n�"¡�ª «:k¢+¶�ßÁ°Ý¶m°n¶d±'��«�·�¬��"ª «:ªm±Ü¬�²L¢ �"°�ªm¬�²L¢�¡|´-¶m¯
¬�¡|¶m«�°�±=ªm¡|´-¶�¬��1ª «Û¬�¢+´µk¢�¡|¶�¬��L¡|¢m¤

!P¬Þ²�¶m°ÛÚk¢�¢+«S¸L¢+´µª «�°�¬�¡|¶�¬�¢+¸S¬�²�¶�¬d¬�²��"° Úk¢+²�¶+³Á�1ª �L¡Þ·�¶m«SÚk¢Ñ��«�¸�¢�¡|°�¬�ªJªJ¸v�"«v¬�¢�¡|´-°Ûªm±Ý¬¾Å]ª
·�ª ´µk¢�¬��"«L�h¢�5p¢+·�¬�°�¤?Ù�²L¢�"�¡|°�¬?�"°E¬�²�¶�¬?¬�²�¢�±)ªm¡|´_¶�¬��1ª «µªm±kÚ�¶m�[«��1¬�¢Ü¢+«L¡|�[·|²L¢+°E¬�²�¢�¡�¢+°��"¸���¶m¯L¶m��°�¬�¢+«��"¬�¢
°�ª ¬�²�¶�¬ ´µªm¡�¢y¶m��°�¬�¢+«��1¬�¢n�"°,¡�¢�¬�¶m�"«L¢+¸.ª «.·�ªJª ¯"�"«��-¬�ªV¶m´hÚ��"¢+«�¬/¬�¢+´µk¢�¡|¶�¬��L¡�¢m¤/Ù�²L¢n°�¢+·�ª «�¸ ¢�5p¢+·�¬
¸Lª ´_�[«�¶�¬�¢+°?¶�¬?¬�²L¢�¯"ªXÅ©¢�¡G¬�¡|¶m«�°�±=ªm¡|´-¶�¬��1ª «y¬�¢+´µk¢�¡|¶�¬��L¡�¢+°?Úp¢+·�¶m��°�¢Ü¬�²L¢�³m¢�¡�àn±)ªm¡|´_¶�¬��1ª «µªm±kÚ�¶m�[«��1¬�¢
¯1¢+¶X³m¢+°,¯1¢+°|°Ü¶m��°�¬�¢+«��1¬�¢Ý¶+³�¶m�"¯"¶�Ú�¯1¢ ±)ªm¡�¡�¢�¬�¢+«8¬��1ª «%¤

¨©ª «�°��"°�¬�¢+«8¬]Å,�1¬�²-¬�²�¢/ªmÚ;°�¢�¡�³�¶�¬��1ª « ªm±6¯1ªIÅ]¢�¡ÜÚ�¶m�[«��1¬�¢mÎ8�"¬©²�¶m°®Úk¢�¢+« «L¢+·�¢+°�°�¶�¡|à-¬�ªµ¶m°�°���´_¢/¬�²�¶�¬
¬�²L¢n¶m´µª ��«8¬,ªm±G·�¶�¡|Úpª «d¬�²�¶�¬ �"°�¬�¡�¶��k¢+¸ÞÅ��1¬�²��"«VÚ�¶m�"«��"¬��"·�±)¢�¡�¡|�1¬�¢mÎp¶m°/·�¶�¡|Ú��"¸L¢+°,¶m«�¸d�"«.°�ª ¯"�L¬��"ª «%Î
�"«�·�¡|¢+¶m°�¢+°�¶m°�¬�²�¢�¬�¡|¶m«�°�±)ªm¡|´_¶�¬��1ª «Þ¬�¢+´µk¢�¡|¶�¬��L¡�¢��"°�¡�¢+¸���·�¢+¸VÚk¢+¯1ªIÅ ½m£�Â É ¨/¤

¿%Q



â ãåäçæÌè_éëê Ñ

í îðï ñRò®óiôNõ öø÷ ùúõ öýû Ò ô üÔÓ ò®÷ ù
í üvùåó ò�Õ òEÿçôÆÿSò]ö �

Ö ��� 	�
������������������

Â�×�ØRÙOØRÚXÛgÜ8Ý*Þgß�à'á'Ü8â�ã�Ü=×�äåÚXÛ|äåÚ�Ý�ß�æ�Ü8à[áYçXÜcã�×YÜ8æ=äOãmäOáYÞ\áYäOØRÚ�Øgè4æ=Þ\×YékäåÝXÜ8à#è¬×YØRâê×�Ü=áYÞgäëÚXÜ8Ý*Þgß�à'á'Ü8Ú�äëá'Ügì
í ç�äåà4ãk×YÜ8æ=äOãkäOáYÞ\áYäëØRÚ|äåà�ÝXÜ=á'Ü8æ�á'Ü8Ýoß�à�äëÚXÛTâ�äëæ�×YØRà�æ�Øgã�îgï�ékßXá�áYçXÜ=×YÜ�äåà�ÚXØTâ�Ü=áYçXØ�Ý�á'ØTã�×YÜ8Ý�äåæ�áyáYç�Ü
ð äëÚXÜ=áYäëæ=àFØgè1áYçXÜ4ãk×YØdæ�Ü8à�àFäëÚÍ�� !?ì í ç�Ü^ñ�Øg× ð ã�×YÜ8à'Ü8Ú�á'Ü8Ý�çXÜ=×YÜ4äåàFÞgÚ�Þ\á'á'Ü8â�ã�áá'Ø#æ�×YÜ8Þ\á'Ü�Þ[â�ØdÝ�Ü8Ù
ß�àYäåÚXÛ�áYçXÜ�áYçXÜ=Øg×YîMØgè ØpògÜ=×�ÞgÙåÙ�á'×�ÞgÚ�à'è�Øg×�â�Þ\áYäëØRÚ ð äåÚXÜ=áYäëæ=à=ì

Ö �'& óô����§�+�¤�������
u¤�
��öõÃ���3¨i��)¦(V��¤�
�´J¶8���r¿¾¤�������

í çXÜPã�×YÜ8æ=äOãkäëáYÞ\áYäOØRÚTØgèFæ=Þ\×YémäëÝXÜ8à�äëà4ÞÍÚdß�æ=ÙOÜ8Þ\áYäëØRÚ}ÞgÚ�Ý}Ûg×YØpñ�áYç�ã�×YØ�æ�Ü8àYà=ì í çXÜ[ÝX×�äOòdäåÚXÛMè¬Øg×�æ�Ü[è¬Øg×
ã�×YÜ8æ=äëãkäOáYÞ\áYäOØRÚ�äåÚ�æ�×YÜ8Þgà'Ü8à3ñFäOáYç[ß�Ú�ÝXÜ=×�æ�ØdØRÙëäëÚ�Û�éJÜ8ÙëØpñoáYç�Ü�Ü87dß�äëÙëäëé�×�äëß�â÷á'Ü8â�ã�Ü=×�Þ\áYßX×�Ügï�ñFç�Ü=×YÜ8Þgà$áYç�Ü
Ý�ä65�ß�àYäëØRÚøæ�ØdÜ=ùPæ=äOÜ8Ú�áVÝXÜ8æ�×�Ü8Þgà'Ü8à�Ü���ã�ØRÚXÜ8ÚDáYäåÞgÙëÙOîoÞgàVáYçXÜTá'Ü8â�ã�Ü=×�Þ\áYßX×YÜqäåàM×YÜ8Ý�ß�æ�Ü8Ý�ì-!Bá;è�ØRÙëÙOØpñ�à
áYç�Þ\áMáYçXÜcØpògÜ=×�ÞgÙëÙ/×�Þ\á'ÜTØgè^×�Ü8Þgæ�áYäOØRÚ*ñFç�äëæ�ç�æ�ØRâ4ékäëÚ�Ü8à;Ú�ß�æ=ÙëÜ8Þ\áYäOØRÚ�ï�Ûg×YØIñ�áYçiÞgÚ�Ý*äëâ�ãkäëÚXÛgÜ8â�Ü8Ú�á
é�Ü=á²ñ�Ü=Ü8ÚTÝ�ä65�Ü=×YÜ8Ú�áãmÞ\×YáYäëæ=ÙOÜ8à=ïJñFäëÙåÙKàYç�ØpñúÞÍûýüþ�æ=ßX×YògÜ�ÝXÜ=ã�Ü8Ú�ÝXÜ8Ú�æ�Ü;ÿ�� äOÛXì���ì��pC�ì í ç�äëàFäåà�é�Ü8æ=Þgß�àYÜ
áYçXÜMÝX×�äOò�äëÚXÛ;è�Øg×�æ�ÜMäëàyâ�äëÚ�äëâPÞgÙ�æ=ÙOØRà'Ü#á'ØÍáYç�Ü[Ü87dß�äëÙëäëé�×�äëß�â á'Ü8â�ã�Ü=×�Þ\áYß�×YÜ[ñ�çXÜ=×YÜ8Þgà4áYçXÜ#Ýkä65�ßkàYäOØRÚ
æ�ØdÜ=ùPæ=äOÜ8Ú�á#äëàPàYâ�ÞgÙëÙ�Þ\áMÙOØIñÀá'Ü8â�ã�Ü=×�Þ\áYßX×�Ü8à=ì í çXÜ�×�Þ\á'ÜVØgè�×YÜ8Þgæ�áYäOØRÚøäëàPáYçXÜ=×YÜ=è�Øg×YÜV×�Þ\ãmäëÝ0Þ\á[ÞgÚ
äëÚ�á'Ü=×�â�Ü8Ý�äåÞ\á'Ü[á'Ü8â�ã�Ü=×�Þ\áYß�×YÜPñFç�Ü=×YÜ[áYç�Ü=×YÜ#äåà4àYß�ùPæ=äOÜ8Ú�á4ÝX×�äëòdäëÚ�Û�è¬Øg×�æ�Ü#ÞgÚ�Ý�Þ\á'ØRâ�äåæ[â�ØgémäëÙëäOá îTá'Ø
àYß�àYáYÞgäëÚ*Ú�ß�æ=ÙëÜ8Þ\áYäOØRÚ*ÞgÚ�ÝøÛg×YØpñ�áYçrìÃ��Ü8Ú�æ�ÜTáYçXÜ|ûýüþ�æ=ßX×YògÜcØRÚÔÞgÚÔäëà'ØgáYç�Ü=×�â�ÞgÙá'×�ÞgÚ�à'è�Øg×�â�Þ\áYäëØRÚ
Ý�äëÞ\Ûg×�Þgâ;ì

Ö ��¢ £Ô§Y¤�´J´J���1¤�§�(*)�+�����Ð �F¶}óô����§Y+�¤����Y��
 ��
öÎ^��§��Y��´
übÞ\×YémäëÝXÜ8à�ç�Þ8ògÜ;á'ØqÚdß�æ=ÙOÜ8Þ\á'Ü�ÝkßX×�äëÚXÛ�ã�×YÜ8æ=äëãkäOáYÞ\áYäOØRÚ�è¬×�ØRâ Þgß�à'á'Ü8Ú�äOá'Ügì0ü�ØRÚ�à�äëÝXÜ=×�áYçXÜMã�×YÜ8æ=äOãmäOáYÞ��
áYäOØRÚcØgè�áYçXÜ�æ=Þ\×YékäåÝXÜ�ãkç�Þgà'Ü	�Mè�×YØRâ áYçXÜ�â�Þ\á'×�äO��
�ñ�ç�äëæ�çTäåàà�ßXã�Ü=×�àYÞ\áYßX×�Þ\á'Ü8ÝTäåÚ�àYØRÙëßXá'Ü�Tì��XØg×
Údß�æ=ÙOÜ8Þ\áYäOØRÚ�á'Ø}Ødæ=æ=ßX×PáYçXÜ=×YÜVâyß�à'á�é�Ü�àYäëâyß�ÙOáYÞgÚ�Ü=ØRß�à��kß�æ�áYß�Þ\áYäëØRÚ�Øgèæ�ØRâ�ãJØRà�äOáYäOØRÚ0ÞgÚ�Ý�æ�×�îdà'áYÞgÙ
à'á'×�ßkæ�áYßX×YÜgïXáYçXÜ^Ú�Ü=ñiãkç�Þgà'Ü^éJÜ8äåÚXÛ�à'Ü=ãkÞ\×�Þ\á'Ü8ÝVè¬×YØRâôáYçXÜ�ØRÙëÝ;édîMÞgÚVäëÚ�á'Ü=×Yè¯Þgæ�Ügì í çXÜ�äåÚDá'Ü=×Yè¯Þgæ�Ü^äëàFÞ
ÝXÜ=è�Ü8æ�á�ÞgÚ�Ý#áYçXÜ�ÞgàYà'Ø�æ=äëÞ\á'Ü8ÝMÜ8ÚXÜ=×YÛgî[Øgã�ã�ØRà'Ü8àbáYçXÜ/è�Øg×�â�Þ\áYäOØRÚ#ØgèaáYç�Ü/Údß�æ=ÙOÜ8ßkà=ì ! èKáYçXÜ=×YÜ�äëàbÞ�àYç�Þ\ã�Ü
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� äOÛRßX×YÜ���ì������ àYæ�çXÜ8âPÞ\áYäëæÍäåÙëÙëß�à'á'×�Þ\áYäOØRÚ�Øgè�áYçXÜcü��²æ=ßX×YògÜ ð äëÚ�Ü=áYäëæ=à=ïbá²îdãkäëæ=ÞgÙFØgè�Ú�ß�æ=ÙëÜ8Þ\áYäOØRÚ�ÞgÚkÝ
Ûg×YØIñ�áYç�á'×�ÞgÚ�à'è�Øg×�â�Þ\áYäOØRÚkà=ì������^äëàFáYç�Ü4áYçXÜ=×�â�ØdÝ�îdÚ�ÞgâPäëæ�á'×�ÞgÚ�àYè¬Øg×�âPÞ\áYäOØRÚVá'Ü8â�ãJÜ=×�Þ\áYßX×YÜgì��! �"$#[äåà
áYçXÜ�á'Ü8â�ã�Ü=×�Þ\áYßX×YÜ�Þ\áKñ�ç�äëæ�ç4áYçXÜ�Ûg×YØpñFáYçyÞgÚkÝ4Údß�æ=ÙOÜ8Þ\áYäOØRÚ4×�Þ\á'Ü8à Þ\×YÜbàYß�æ�ç^áYç�Þ\á�áYçXÜ�á'×�ÞgÚ�à'è�Øg×�â�Þ\áYäëØRÚ
ð äëÚXÜ=áYäëæ=à�Þ\×YÜ4â�ØRà'á�×�Þ\ãmäëÝ�ì

æ�çkÞgÚXÛgÜ#Þgà�à'Ødæ=äåÞ\á'Ü8Ý}ñFäëáYçqÚ�ßkæ=ÙOÜ8Þ\áYäOØRÚqáYç�Ü=×YÜPñFäåÙëÙ�éJÜ[ÞVæ�Øg×Y×YÜ8àYãJØRÚkÝ�äëÚXÛ�à'á'×�ÞgäëÚTÜ8ÚXÜ=×YÛgîqæ�ØRÚ�á'×�äOémß%�
áYäOØRÚ�ì'&dá'×�ÞgäëÚcÜ8ÚXÜ=×�Ûgîcäåà�Ü)(�æ=Ùåß�ÝXÜ8ÝTÞgà^ÞgÚ}Ü)(dãmÙëäëæ=äOá/á'Ü=×�â¾äåÚTáYçXÜ�ÞgÚ�ÞgÙOî�àYäëà�ñFç�äëæ�çcè¬ØRÙëÙëØpñFà=ïaãkÞ\×YáYÙOî
é�Ü8æ=Þgß�à'Ü�äOá1ç�Þgà áYç�Ü�Ü)*JÜ8æ�á�ØgèJ×YÜ8Ý�ßkæ=äëÚXÛ/áYçXÜ�æ�çXÜ8âPäëæ=ÞgÙXè�×YÜ=Ü�Ü8ÚXÜ=×YÛgî�æ�ç�ÞgÚ�ÛgÜFÞgÚ�Ý�çXÜ8Ú�æ�Ü�âPÞ8îyò%ÞgÚ�äåàYç
äëÚ#Ü8â�ãkäë×�äëæ=ÞgÙ,+�á'áYäëÚXÛXï�ékßXá�ÞgÙëàYØ�éJÜ8æ=Þgßkà'Ü/áYçXÜ=×YÜ�äëà�ÚXØ ð ÚXØpñFÙëÜ8ÝXÛgÜ�Þ\é�ØRßXábáYçXÜ�àYç�Þ\ã�Ü/Øg×�àYä.-=Ü/ØgèKáYç�Ü
Údß�æ=ÙOÜ8ß�à=ï ð ÚXØpñ�ÙOÜ8ÝXÛgÜ�ñFç�äëæ�çcäëà/ÚXÜ8æ�Ü8àYàYÞ\×Yî�á'Ø;Ü8à'áYäëâPÞ\á'Ü�àYá'×�ÞgäëÚcÜ8ÚXÜ=×YÛgîgì í çXÜ�ÚXÜ=á�æ�çkÞgÚXÛgÜ�äëÚ�è¬×�Ü=Ü
Ü8ÚXÜ=×YÛgî;äëÚMè�Øg×�â�äåÚXÛ�Þ�à'ãkçXÜ=×�äëæ=ÞgÙJÜ8â^é�×�îgØ�Øgè ×�ÞgÝ�äëß�à0/�äëà

132547698;:�<>=? 6@ 8;:�A>120B ÿC��ì��ED
ñFçXÜ=×�Ü = äëà�áYçXÜ�
�F���äåÚDá'Ü=×Yè¯Þgæ=äëÞgÙdÜ8ÚXÜ=×YÛgî4ã�Ü=×�ß�ÚkäOá�Þ\×�Ü8ÞÞgÚkÝ 120B�4G2IH � 2�J áYçXÜ�æ�çXÜ8â�äåæ=ÞgÙXÝX×�äOò�äëÚXÛ
è�Øg×�æ�Ü�è�Øg×^áYçXÜ�á'×�ÞgÚkà'è¬Øg×�â�Þ\áYäOØRÚ�ì í çXÜ�àYßXã�Ü=×Yã�ØRàYäOáYäëØRÚVØgèbáYçXÜ8à'ÜPá²ñ�ØVá'Ü=×�â�à^ÛRäOògÜ8à^ÞgÚqØpògÜ=×�ÞgÙëÙ$è¬×�Ü=Ü
Ü8ÚXÜ=×YÛgî;æ�ç�ÞgÚXÛgÜ�ñFçkäëæ�çMò\Þ\×�äOÜ8à�ñ�äOáYçMáYçXÜ�×�ÞgÝkäëß�à�Øgè áYçXÜ�Ü8â^ék×YîgØPÞgàFà�çXØpñFÚVäëÚK� äOÛXì,��ìMLdì

í ç�ÜMÚdß�æ=ÙOÜ8ßkà4ñ�äëÙëÙ3éJÜ#ò�äëÞ\ékÙOÜTÿON�P�QRP�ñFäëÙëÙ3á'Ü8Ú�Ý�á'ØTÛg×YØIñ-×�Þ\áYçXÜ=×�áYçkÞgÚ�á'ØqÝ�äëàYà'ØRÙëògÜSD�ñFç�Ü8Ú|ÞgÚ
äëÚ�æ�×�Ü8Þgà'Ü�äëÚ�äOáYà$àYä.-=Ü�ÙOÜ8ÞgÝ�à�á'Ø4Þ�×YÜ8Ýkß�æ�áYäOØRÚ�äëÚ�áYç�Ü�è¬×YÜ=ÜFÜ8ÚXÜ=×YÛgî�ÿ�ñFçXÜ8Ú�TVUTXW äëà�ÚXÜ=ÛRÞ\áYäëògÜSD�ìY��à3æ=ÞgÚ�é�Üà'Ü=Ü8Ú�è�×YØRâZ��äëÛXì���ìML#áYç�äåàFØ�æ=æ=ßX×�à�ñFçXÜ8Ú�áYçXÜy×�ÞgÝ�äëßkà�Ü)(Xæ�Ü=Ü8Ý�à�ÞMæ�×�äOáYäëæ=ÞgÙKò%ÞgÙåßXÜ/�[�édî�ØIògÜ=×�æ�ØRâ�äëÚXÛ
áYçXÜ^Þgæ�áYäëò%Þ\áYäOØRÚ�ékÞ\×Y×�äOÜ=×\0[

2 [ 4 �R] 8�= A@ ÿ 12IB D < ÿC��ìML9D
í ç�ÜFÜ8â4é�×YîgØRà�Þ\á'á'Ü8â�ã�á�á'Ø^ØpògÜ=×�æ�ØRâ�Ü�áYçXÜ�Þgæ�áYäëò%Þ\áYäOØRÚ[ékÞ\×Y×�äOÜ=×�ñFäOáYç[Þ�è�×YÜR^dßXÜ8Ú�æ�î`_�ïdáYçXÜFã�×�Øgéa�

Þ\ékäëÙåäOá²î|Øgè�àYß�æ=æ�Ü8àYàPéJÜ8äåÚXÛTÜ)(dã�ÿSb UdceVf D�ì í çXÜ=×YÜ�äëà�Þ}è�ß�×YáYçXÜ=×�ékÞ\×Y×�äOÜ=×�á'Ø�æ�ØRÚkàYäëÝXÜ=×8ï�áYç�Þ\á�è�Øg×PáYç�Üá'×�ÞgÚ�àYè¬Ü=×�Øgè Þ\á'ØRâ�à�Þgæ�×YØRà�à�áYçXÜI
�F���äåÚDá'Ü=×Yè¯Þgæ�Ügï�ÝXÜ>+kÚ�Ü8Ý[édî#áYçXÜ�Þgæ�áYäOò%Þ\áYäëØRÚ;Ü8ÚXÜ=×YÛgîhg�ì í ç�Ü=×YÜ=è¬Øg×�Ügï
áYçXÜ^Údß�æ=ÙOÜ8Þ\áYäëØRÚM×�Þ\á'Ü^ã�Ü=×�ß�Ú�äëá�ògØRÙåß�â�Ü�äëàbÛRäOògÜ8ÚVé�î
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� äOÛRßX×YÜ���ìMLi� í çXÜ$è�×YÜ=ÜbÜ8ÚXÜ=×YÛgî4æ�ç�ÞgÚXÛgÜ�ÞgàYàYØdæ=äëÞ\á'Ü8Ý�ñ�äOáYç^áYç�Ü3è�Øg×�â�Þ\áYäOØRÚyØgèkÞ/Údß�æ=ÙOÜ8ß�à�Þgà Þè�ß�Úkæ�áYäOØRÚ
Øgè ×�ÞgÝ�äëßkà3×pì

j 4lknm _MÜ)(�ãpo�q 2 [ ? gr � s ÿC��ì @ D
í çXÜ�Þ\á'á'Ü8â�ã�á�è�×YÜR^�ß�Ü8Ú�æ�îgï,_�ï�â�ÞpîMéJÜ�ñF×�äOá'á'Ü8Ú;Þgà r �ut�vVè¬×YØRâÀæ=ÙëÞgàYàYäëæ=ÞgÙráYçXÜ=Øg×YîMà'Ø�áYç�Þ\á

j 4Gkwm r �v Ü)(dãpodq 2 [ ? gr � s ÿC��ì 6 D
gúäåà�á'Ü8â�ã�Ü=×�Þ\áYßX×YÜ�äåÚ�ÝXÜ=ã�Ü8Ú�ÝXÜ8Ú�á=ï�ñ�ç�äëÙOÜ 2 [ äëà�àYá'×YØRÚXÛRÙOî#á'Ü8â�ã�Ü=×�Þ\áYßX×YÜ�Ý�Ü=ãJÜ8ÚkÝXÜ8ÚDá^ÿ�xy^kì,��ìML9D�ì
ÖIz|{ }�~��Y���y���Y~��������������u���`��~d�V���������Y���Y���;�����
� äOÛXì���ì @ Þ�àYç�ØpñFà#àYæ�ç�Ü8â�Þ\áYäëæÍè¬×YÜ=Ü�Ü8ÚXÜ=×YÛgî0æ=ß�×YògÜ8à#è¬Øg×#áYçXÜÍæ=ÞgàYÜÍñFç�Ü=×YÜ���ã�×YÜ8æ=äOãmäOáYÞ\á'Ü8à�è�×YØRâ Þ
àYßXã�Ü=×�à�Þ\áYßX×�Þ\á'Ü8Ý#â�Þ\á'×�ä�(�Øgè;
�ì í çXÜFØIògÜ=×�ÞgÙëÙ�ÝX×�äëòdäëÚ�Û�è¬Øg×�æ�Ü/è�Øg×3áYç�Ü�á'×�ÞgÚkà'è¬Øg×�â�Þ\áYäOØRÚ�ïdÛRäOògÜ8Ú[é�î�áYç�Ü
è¯Þgâ�äëÙëäëÞ\×4æ�ØRâ�â�ØRÚ|áYÞgÚXÛgÜ8Ú�á�æ�ØRÚkà'á'×�ß�æ�áYäOØRÚrï äåà 12�m ì í ç�äåà=ï�ç�Øpñ�Ü=ògÜ=×8ï�äëàyÚXØgá4áYç�Ü#ÝX×�äOòdäåÚXÛ;è¬Øg×�æ�Ü
è�Øg×�áYçXÜ^Údß�æ=ÙOÜ8Þ\áYäOØRÚMØgè��XïXàYäåÚ�æ�Ü�áYçXÜ�è�Øg×�â�Þ\áYäOØRÚMØgè1â�äåÚ�ßXá'Ü�Údß�æ=ÙOÜ8ä�æ=ÞgÚ�Ú�ØgáFàYäOÛRÚ�ä�+kæ=ÞgÚDáYÙëî[ÞgÙOá'Ü=×�áYç�Ü
æ�ØRâ�ã�ØRàYäOáYäëØRÚPØgè�
Kì í Øw+mÚ�ÝPáYç�Ü/æ�Øg×�×YÜ8æ�á�ÝX×�äOò�äëÚXÛ^è¬Øg×�æ�Ügï�áYçXÜ�Údß�æ=ÙOÜ8Þ\áYäOØRÚ#Øgè��4â�Þpî[é�Üæ�ØRÚ�àYäëÝXÜ=×�Ü8Ý
äëÚMáYçXÜ^è¬ØRÙëÙëØpñFäëÚ�Û4ñbÞ8î
�\ìu� àYâ�ÞgÙåÙ�Þgâ�ØRß�ÚDá�Øgè/â�Þ\á'Ü=×�äëÞgÙbñ�äOáYç|áYçXÜ�Ú�ßkæ=ÙOÜ8ß�à�æ�ØRâ�ã�ØRàYäOáYäOØRÚ�äëày×YÜ8â�ØpògÜ8Ý0è�×YØRâ áYçXÜ�

ãmç�Þgà'Ügì í çkäëàbâ�Þ\á'Ü=×�äëÞgÙrçkÞgà�Þ�è�×YÜ=Ü�Ü8ÚXÜ=×YÛgîMÛRäOògÜ8Ú;édîMáYçXÜ�ã�ØRäëÚ�á��oäëÚK� äOÛXì!��ì @ Þ�ì

Ldì í çXÜ�Þ\á'ØRâ�àFäåÚMáYç�äëà�â�Þ\á'Ü=×�äëÞgÙ�Þ\×YÜ�áYçXÜ8Ú�×YÜ8Þ\×Y×�ÞgÚXÛgÜ8ÝVè¬×�ØRâ-áYçXÜI
cá'Ø�áYçXÜ���à'á'×�ß�æ�áYßX×YÜgì
� �
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¢i u¶u®a��º	¸`´�¨X�>����´�³���¦�¥a¤S¼5�$�>À²³�´�©)�R¬d Y¶�®a��¥a�>¨�¬a�R©)���R´�¦X�n��¥'ª°�$�>���R¥a�>����Â'�YÃOÄw·§��¦�¨$®a�n¬a���.¯%��¥a�ª°¤���©)��ª°¤��u¥i�§©>³.�R´�¨$�.¤9¥hÀ!�>��¸	¤9³.��¤�ª�ºa 
¶�®§��¬a����¯i��¥§��ª«¤��V©)��ª°¤���¥i�§©>³.�R´�¨$��¤9¥3À;�>��¸	¤9³.��· 120Å ·i¸`´EÂ`¾;��©)¤9¥¡¯��>�$¨X�R¬h��¥¡¨X¤n´w¬a����¯i��¥§��ª«¤��V©)�À;�>�Æ¯�¤9³��§¸	��¤�ª�¥i�§©>³.�R�§¦�¾iÂ'¬§�.¯%��¬§��¥a�n¾¡Â'¨$®a��¸`¤9³�´���¯�¤9³��§¸`��¤�ª�º§·,Ç H 
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Û Ø�ÜdÖ¦ÓvÝ^Õ[Ö¦Ù,Ø�ÞyË~ß�Íoà ×:Ó7Õ2×:ÒvÜ Û�á ×�Õo×�Ñ�â�Ð�Üdã�ÓvØ=ÏdÏ²Ð�Ï¨Ð�ÑÌÒ�Ó�ÔfÕ[Ö¦×:Ó¯×�Ñ�Ð�Ò�Ï2Õ2Ø=Ù Û Ø�ÜdÖ¦Ó�Ý_Õ[Ö�Ù¯Ø.Ð�Ó�ã¯Õ2Ø=Ù Û Ø�Ü[Ú
Ð�Õ[ÒvÜ[Ø�Þåä.âvØÊØ�ÜdÜ[×�Ü^ß�Ð�ÜdÏ_Ð�Ï[Ï2×�Ô�Ö¦Ð�Õ2Ø=ã�æ.Ö�Õ[â�Õ[âvØ=Ï2Ø Û Ü[Ø=ã�Ö�ÔfÕ[Ö�×:Ó�Ï_â�Ð=Á�Øçß�Ø�Ø=ÓÀ×:ÙFÖ�Õ2Õ2Ø=ã�Ñ�×�Ü^Õ[âvØçÏ[Ð�è�Øç×�Ñ
Ô á Ð�ÜdÖ¦Õ]é�ÞKàsÐ�Ï2Õ.Ö�Üd×:Ó�¾ º ØfÚ)¼QÞ½ê:à¨Ú)ëQÞ½ê:ì�Ö�Ú]í�Þ½ë�ê�¿ÀÓ�Ú]í�Þ½ë�ê>¿
×�Ú)í�Þ½ê:îLÖWÚ]í�Þ½ê7àsÒïæKÕ�ðñÐ�Ò�Ï2Õ2Ø=Ó�Ö�Õ[Ö�Ï2Ø=ã
Ð�Õ_ò�í�í:ó=à^ô
Ñ~×�ÜLõ�í,Ù,Ö¦ÓkÞ

Û�á Ð�Ö�ÓvØ=ã�ô�Ð á Õ[âv×:ÒvÝ:â�Õ[â�ØFÒ�Ó�ÔfØ�Ü[Õ[Ð�Ö�Ó>Õ)éöÖ¦Ï^Ý�ÜdØ=Ð�Õ2Ø�Ü¹ß�Ø=Ô�Ð�Ò�Ï2Ø,Ó�Ö�Ô[è�Ø á Ö¦Ï�Óv×�ÕÊÒ�Ï[Ò�Ð á¦á é
Ð�ã�ãvØ=ãïÖ¦Ó á Ð�ÜdÝ�Ø
Ôf×:Ó�ÔfØ=Ó7Õ2ÜdÐ�Õ[Ö�×:Ó�Ï=Þ
º Ö�ÝvÞ »QÞ½ê�Ô Ï[âv×Mæ.Ï%Ð�Ó¹Ö¦Ó�ÔfÜdØ=Ð�Ï2Ø¨Ö¦Ó¹â�Ð�Üdã�ÓvØ=ÏdÏkæ.âvØ=ÓÊÙ¯× á éQß�ãvØ=Ó7Ò�Ù÷Ö¦ÏøÖ¦Ó�ÔfÜ[Ø=Ð�Ï2Ø=ã³Ñ~Ü[×:Ùùí�Þåí.Õ2×_í�Þ¦úxæKÕ�ðÇô
âv×Mæ¨Ø�Á�Ø�Ü=ô7×'Á�Ø�ÜoÕ[â�Ö¦ÏøÁ�Ð á ÒvØsÕ[âvØ�ÜdØsÖ�Ï�Ð^Ï[â�Ð�Ü Û ã�Ø=ÔfÜ[Ø=Ð�Ï2ØKÖ¦Ó�â�Ð�Üdã�Ó�Ø=Ï[Ï�Þ�Î á Õ[âv×:Ò�Ý:â�Ù,× á é7ß�ãvØ=ÓQÒ�Ùûãv×QØ=Ï
Óv×�Õçâ�Ð=Á�Ø
ÐöÙ,Ð�Ü[è�Ø=ãüÖ¦Ó�ý�ÒvØ=Ó�ÔfØ�×:Ó�Õ[â�Ø�Ð�Ù¯×:Ò�Ó>Õç×�ÑKÜ[Ø�Õ[Ð�Ö�ÓvØ=ã�Ð�Ò�Ï2Õ2Ø=Ó�Ö�Õ2ØÆþWú'ÿ�õ��côxÖ¦Õ[ÏÊÖ¦Ó�ý�ÒvØ=Ó�ÔfØ�Ö¦Ó
â�Ð�Üdã�ÓvØ=Ï[Ï%Ï2Ø�Ø=Ù,Ï0Õ2×�ß�Ø ÏdÖ�Ý:Ó�Ö�Ã�Ô�Ð�Ó7Õ�Þ�ä.âvØ ã�Ø=ÔfÜ[Ø=Ð�Ï2ØKÖ¦Ó�â�Ð�Üdã�Ó�Ø=Ï[Ï0Ð�Ï²Ù,Ð�ÓvÝ:Ð�ÓvØ=Ï2ØyÖ¦Ó�ÔfÜ[Ø=Ð�Ï2Øyâ�Ð�Ï%ß�Ø�Ø=Ó
Ö¦Ó�ã�Ö¦Ô�Ð�Õ2Ø=ã�Õ2×.ß�Øxã�ÒvØoÕ2×^Óv×:Ó�Ú]Ò�Ó�Ö¦Ñ�×�ÜdÙaÕ2Ü�Ð�Ó�Ï2Ñ~×�ÜdÙ,Ð�Õ[Ö�×:Ó¹Ü[Ø=Ï Û ×:Ó�Ï2ØoÔ�Ð�Ò�Ï[Ø=ã¹ßQé�ÓvØ�Ý:Ð�Õ[Ö�Á�ØsÏ2Ø�Ý�Ü[Ø�Ý:Ð�Õ[Ö�×:Ó
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º Ö�Ý:ÒvÜ[Øç»QÞ½êQ¾.ÉoÜdØ=ã�Ö¦ÔfÕ[Ö�×:Ó�Ï.×�Ñ��^Ö¦Ô[è�Ø�ÜdÏ^â�Ð�Ü�ã�ÓvØ=Ï[ÏLÐ�ÏLÐ�Ñ~Ò�Ó�ÔfÕ[Ö�×:Ó
×�Ñ¨ÔdâvØ=Ù,Ö�Ô�Ð á Ôf×:Ù Û ×:Ï[Ö¦Õ[Ö�×:Ó Ë��sÐ�Ï[Ö�Ô
Ô�Ð�Ï2Õ^Ö�Ü[×:Ó�¾ º ØfÚ)¼QÞ½ê:à¨Ú)ëQÞ½»:ì�ÖWÚ]í�Þ½ë�ê�¿�Ó�Ú]í�Þ½ë�ê:¿À×�Ú)í�Þ½ê�î_ÖWÚ]í�Þ½ê>àyÒïæKÕ�ð,Í�ÞKÎ_Ò�Ï2Õ2Ø=Ó�Ö�Õ[Ö¦Ï2Ø=ã
Ð�Õ^ò�í�í:ó'àaÑ~×�Ü_õ�í
Ù,Ö¦Ókô�Ð�Ó�ã
Ð�Ò�Ï2Õ2Ø=Ù Û Ø�Ü[Ø=ãÂÐ�Õ^¼:ÿ í:ó=à�Ñ~×�ÜLõ�íFÙ,Ö�Ó�Þ

Õ2Ø=Ó�ãvØ=Ó�Ôfé¯×�ÑkÙ¯× á éQß�ã�Ø=Ó7Ò�Ù þWú'ÿ�ÿ��cÞ��_×�ÜdÐ��=Ö á
	������� þWú'ÿ�»���Ö¦Ó�ã�Ö�Ô�Ð�Õ2Ø=ã¯Õ[â�Ð�Õ Õ[â�Ö¦Ïoß�Ø=â�Ð'ÁQÖ¦×:ÒvÜ¨Ö¦Ï¨ã�ÒvØLÕ2×
Õ[âvØçÏ2Ø�Ý�Ü[Ø�Ý:Ð�Õ[Ö�×:Ó�×�Ñ Ù¯× á éQß�ãvØ=Ó7Ò�Ù¸ã�ÒvÜdÖ�ÓvÝFÏ2× á Ö�ã�Ö�Ã�Ô�Ð�Õ[Ö�×:Ókô�Ü[Ø=Ï[Ò á Õ[Ö¦ÓvÝ�Ö�Ó
Õ[âvØçÑ~×�ÜdÙ,Ð�Õ[Ö�×:Ó�×�ÑxÏ2Õ[Ð�ß á Ø
Ö¦Ó7Õ2Ø�ÜdÔfØ á¦á Ò á Ð�Ü²Ô�Ð�Ü[ß�Ö¦ãvØ=ÏxÐ�Ó�ã,Ð á Ï2×�Õ[â�Ø á ×�Ô�Ð á Ñ�×�Ü�Ù,Ð�Õ[Ö�×:Ó¯×�Ñ�Ù,Ð�Ü[Õ2Ø=Ó�Ï[Ö�Õ2Ø.Ö¦ÓçÕ[â�Ø.Ï2Ø�Ý�Ü[Ø�Ý:Ð�Õ[Ö�×:Ó�Ü[Ø�Ý:Ö�×:Ó�Ï�Þ

ú�í:ê
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äKâvØ�ÜdØÇÖ�Ï�Ôf×:Ó�Ï[Ö¦ãvØ�ÜdÐ�ß á Ø�ÏdÔf× Û ØÂÑ~×�Ü¯Ø=ÓvÝ:Ö¦Ó�Ø�Ø�ÜdÏçÕ2×ïÒ�Ï2ØÂÐ�Ò�Ï2Õ2Ø=Ù Û Ø�ÜdØ=ã ã�Ò�ÔfÕ[Ö á ØÇÖ�Ü[×:Ó�ÏÊß�Ø=Ô�Ð�Ò�Ï[Ø�Õ[â�Ø
Ð�Ò�Ï2Õ2Ø=Ù Û Ø�Ü�Ö¦ÓvÝ�Õ2Ü[Ø=Ð�Õ[Ù¯Ø=Ó7Õ Û Ü[×MÁQÖ�ãvØ=ÏsÐ¯Á�Ø�ÜdÏ[Ð�Õ[Ö á Ø^Ôf×:ÙÊß�Ö¦Ó�Ð�Õ[Ö�×:ÓÂ×�Ñ0Ù¯Ø=Ôdâ�Ð�Ó�Ö¦Ô�Ð á�Û Ü[× Û Ø�Ü[Õ[Ö�Ø=Ï æ.Ö¦Õ[âÂÐ
Ôf×�Ü[Ü[Ø=Ï Û ×:Ó�ã�Ö¦ÓvÝÇæ.Ö¦ã�Ø¯ÜdÐ�ÓvÝ�ØF×�ÑKÐ Û�Û�á Ö¦Ô�Ð�Õ[Ö�×:Ó�Ï�ÞFäKâvØ�ÜdØFÖ¦Ï�Õ[âvØ=Ó�ÐÀÓvØ�Ø=ã�Õ2×ÀÃ�Ó�ãïÐ
ß�Ø�Õ2Õ2Ø�Ü¹æsÐ=é�Õ2×
Û Ü[Ø=ã�Ö¦ÔfÕs× Û Õ[Ö¦Ù�Ò�Ù¸Ù¯Ø=Ô�â�Ð�Ó�Ö¦Ô�Ð á�Û Ü[× Û Ø�Ü[Õ[Ö�Ø=ÏsÑ~×�Ü.Ï Û Ø=Ô�Ö�Ã�Ô^Ð Û�Û�á Ö¦Ô�Ð�Õ[Ö�×:Ó�Ï�Þ

�^ÒvÜdÖ�ÓvÝÂÕ2Ø=Ó�Ï[Ö á Ø¯Õ2Ø=Ï2Õ[Ö¦ÓvÝöÒ�Ï[Ò�Ð á¦á éÀÕ[âvØFÒ á Õ[Ö¦Ù,Ð�Õ2Ø,Õ2Ø=Ó�Ï[Ö á Ø,Ï2Õ2ÜdØ=ÓvÝ�Õ[â�ô%éQÖ�Ø á ãÆÏ2Õ2Ü[Ø=ÓvÝ�Õ[â Ð�Ó�ãÆØ á ×:ÓvÚ
Ý:Ð�Õ[Ö�×:Ó Ð�Ü[Ø�ã�Ø�Õ2Ø�ÜdÙ,Ö¦ÓvØ=ãkô�Ð�Ó�ã�Ù¯×:Ï2Õ¹ÜdØ=Ï2Ø=Ð�ÜdÔdâ�Ø�ÜdÏ¹ÜdØ Û ×�ÜdÕ³Õ[âvØ=Ï2Ø Û Ü[× Û Ø�Ü[Õ[Ö�Ø=Ï�æLâvØ=ÓïÐ�Ï[Ï2Ø=ÏdÏ[Ö¦ÓvÝ
Õ[â�Ø
ØED�Ø=ÔfÕ¨×�Ñ�Á�Ð�ÜdÖ¦Ð�ß á Ø=ÏoÏ[Ò�Ô�â�Ð�Ï ÔdâvØ=ÙFÖ¦Ô�Ð á Ôf×:Ù Û ×:Ï[Ö¦Õ[Ö�×:Ó�ô7â�Ø=Ð�ÕxÕ2Ü[Ø=Ð�Õ[Ù¯Ø=Ó7ÕsÔf×:Ó�ã�Ö�Õ[Ö�×:Ó�Ï�ô>Ï2Ø�Ý�Ü[Ø�Ý:Ð�Õ[Ö¦×:Ó�×�Ü
Ï2Ø=ÔfÕ[Ö�×:Ó�Ï[Ö���Ø�ÞoäKâ�Ø³ã�Ð�Õ[Ð Úcß�Ð�Ï2Ø=Ï.Ñ�×�ÜLÕ[âvØ�Õ[âvÜ[Ø�Ø Û Ü[× Û Ø�Ü[Õ[Ö�Ø=Ï æ¨Ø�ÜdØ¹Ð á Ù¯×:Ï2ÕLÖ¦ãvØ=Ó7Õ[Ö¦Ô�Ð á Þ

Î Õ2×�Õ[Ð á ×�Ñçú=»�ê�õ�ØEF Û Ø�ÜdÖ�Ù¯Ø=Ó>Õ[Ð á ã�Ð�Õ[Ðïæ¨Ø�Ü[Ø
Ôf× á�á Ø=ÔfÕ2Ø=ã Ñ~Ü[×:Ù Õ[âvØ Û Òvß á Ö¦Ï[âvØ=ã á Ö�Õ2Ø�ÜdÐ�Õ[ÒvÜdØÆþWú=ëMÚ
úfÈvô½ë�í�ô½ë�ú�ô½ë�êQô½ë:ÿ7ô½ê È�ô½õ�¼�ô½õ>»Qô½»>ÿ7ô¦ú:ú=ò ÚdúMÿMÈvô�ú'ÿ�òMÚ)ë�È>õ��çÐ�Ó�ã�ã�Ö�Ý:Ö¦Õ[Ö¦Ï2Ø=ã�Þ äKâvØ
Ö�Ó Û ÒvÕçÁ�Ð�ÜdÖ¦Ð�ß á Ø=Ïçæ Ø�Ü[Ø
Õ[â�Ø
Ï[Ð�Ù¯ØÊÐ�ÏyÕ[âv×:Ï2Ø³Ñ~×�ÜKÕ[âvØG�_Ö¦Ôdè�Ø�ÜdÏ.â�Ð�Üdã�ÓvØ=Ï[ÏyÙ,×QãvØ á Þ

º ×�ÜLÕ[âvØ¹Ò á Õ[Ö¦Ù,Ð�Õ2Ø�Ï2Õ2Ü[Ø=ÓvÝ�Õ[â�Ù¯×�ãvØ á ô�ÿ�Õ2ÜdÐ�Ö¦Ó�Ø=ãÂÙ¯×Qã�Ø á Ïsæ¨Ø�ÜdØ¹Ï2Ø á Ø=ÔfÕ2Ø=ãÀÑ�×�ÜKÕ[â�Ø³Ôf×:Ù,Ù,Ö�Õ2Õ2Ø�Ø�Þsõ
Ñ~×�ÜÊÕ[âvØ�é�Ö�Ø á ã�Ï[Õ2Ü[Ø=ÓvÝ�Õ[â Ù¯×Qã�Ø á ô%Ð�Ó�ã ú=ëÀÑ�×�ÜçÕ[âvØ�Ø á ×:ÓvÝ:Ð�Õ[Ö�×:ÓüÙ¯×�ãvØ á Þ
ÉxÜ[Ø=ã�Ö¦ÔfÕ[Ö¦×:Ó�Ï¹Ù,Ð�ã�Ø�Ò�ÏdÖ¦ÓvÝ
Õ[âvØ=Ï2Ø¹× Û Õ[Ö¦Ù�Ò�ÙñÔf×:Ù,Ù,Ö�Õ2Õ2Ø�Ø=ÏLÐ�Ü[Ø¹Ï[â�×'æ.Ó
Ö�Ó º Ö¦ÝvÞ�»QÞ½õQÞ

H�IKJLI�M NCO�PRQ
SUTWVXSUY[Z]\_^]\`S�Z]abVXc]PedfY�QgPih

º Ö�ÝvÞy»QÞ@ÿ Ð�Ï[â�×'æ.Ï�Õ[âvØ�Ôdâ�Ð�ÓvÝ�Ø�Ö¦Ó Ò á Õ[Ö¦Ù,Ð�Õ2Ø�Õ2Ø=Ó�Ï[Ö á ØÀÏ2Õ2Ü[Ø=ÓvÝ�Õ[â�Ð�ÏÇÐïÑÌÒ�Ó�ÔfÕ[Ö�×:Ó ×�Ñ¹Ð�Ò�Ï2Õ2Ø=Ù Û Ø�Ü�Ö¦ÓvÝ
Õ[Ö¦Ù¯Ø�Þ¯äKâ�Ø á ×'æ Ø=Ï2Õ³Á�Ð á ÒvØ=Ï^×�Ñ Õ2Ø=Ó�Ï[Ö á ØçÏ[Õ2Ü[Ø=ÓvÝ�Õ[âÆ×�Ô�Ô�ÒvÜ¹Ð�Õ á ×'æ Ð�Ò�Ï[Õ2Ø=Ù Û Ø�ÜdÖ¦ÓvÝ�Õ[Ö¦Ù¯Ø¯ß�Ø=Ô�Ð�Ò�Ï2Ø¯Õ[â�Ø
á Ð�Ü[Ý�Ø,Ð�Ù,×:Ò�Ó>Õ^×�ÑsÙ,Ð�Ü[Õ2Ø=Ó�ÏdÖ�Õ2Ø¯Ö¦Ó�Õ[âvØ¯Ù,Ö¦ÔfÜ[×:Ï[Õ2ÜdÒ�ÔfÕ[ÒvÜ[Ø�Þ�äKâ�Ö¦Ï^Ù,Ð�ÜdÕ2Ø=Ó�Ï[Ö�Õ2Ø¯Ö¦Ï^Á�Ø�Ü[é�â�Ð�Üdã�Ð�Ó�ã�Õ[â�Ø
Ô�Ð�Ï2ÕyÖ�Ü[×:Ó�Õ[âvØ�Ü[Ø�Ñ~×�Ü[Ø�ãv×QØ=ÏsÓv×�Õ â�Ð=Á�Ø³ã�Ò�ÔfÕ[Ö á Ö�Õ]é¯Ð�Ó�ãÇâvØ=Ó�ÔfØLÑÌÐ�Ö á Ï Û Ü[Ø=Ù,Ð�Õ[Ò�Ü[Ø á é¯æ.Ö�Õ[â�×:ÒvÕ¨Ï[Ö¦Ý:Ó�Ö�Ã�Ô�Ð�Ó7Õ
Û�á Ð�Ï[Õ[Ö¦Ô�Ö�Õ]é�Þ¨äKâ�Ö¦ÏyÖ¦ÏKÜ[Ø�Á�Ø=Ð á Ø=ã
ßQé�Õ[âvØ¹Ù¯×�ãvØ á æ.â�Ö¦ÔdâÂÏ[â�×'æ.Ï@��Ø�Ü[×,Ø á ×:ÓvÝ:Ð�Õ[Ö¦×:ÓÀÐ�ÕKÕ[âvØ¹ß�Ø�Ý:Ö�Ó�Ó�Ö¦ÓvÝ�×�Ñ
Õ[âvØ¹Ð�Ò�Ï2Õ2Ø=Ù Û Ø�ÜdÖ¦ÓvÝ Û Ü[×�ÔfØ=Ï[Ï¹Ë º Ö�ÝvÞ�»QÞ½ò�Ð>Í�Þ8j`ÕyÑ�× á�á ×'æ.ÏKÕ[â�Ð�ÕKÑ~ÜdÐ�ÔfÕ[ÒvÜ[Ø³Ö¦ÏKß�ÜdÖ�Õ2Õ á Ø�Þ

Î_Ï_Õ[âvØ¯Ð�Ò�Ï2Õ2Ø=Ù Û Ø�ÜdÖ¦Ó�ÝFÕ[Ö¦Ù¯ØçÖ¦Ó�ÔfÜdØ=Ð�Ï2Ø=Ï�ô�Õ[âvØçÁ�× á Ò�Ù¯Ø�Ñ~ÜdÐ�ÔfÕ[Ö�×:Óö×�ÑxÙ,Ð�Ü[Õ2Ø=Ó�Ï[Ö�Õ2Ø¯ãvØ=ÔfÜ[Ø=Ð�Ï2Ø=Ï�Ð�Ó�ã
Õ[âvØFÐ�Ò�Ï2Õ2Ø=Ù Û Ø�Ü[Ø=ã�Ô�Ð�Ï[ÕÊÖ�Ü[×:ÓïØEF�â�Ö¦ß�Ö�Õ[Ï�Ù¯×�Ü[Ø Û�á Ð�Ï2Õ[Ö¦Ô�Ö¦Õ]éÆÐ�Ó�ãÆÕ[âvØ�Ò á Õ[Ö¦ÙFÐ�Õ2Ø¯Õ2Ø=Ó�Ï[Ö á Ø,Ï[Õ2Ü[Ø=ÓvÝ�Õ[â�Ö�Ó�Ú
ÔfÜ[Ø=Ð�Ï2Ø=Ï=ÞÇä.âvØ,Ù,Ð�FvÖ¦ÙÊÒ�Ù Ö¦ÓÆÕ2Ø=Ó�ÏdÖ á Ø,Ï2Õ2Ü[Ø=Ó�Ý�Õ[â�Ð�Ü[ÜdÖ¦Á�Ø=Ï³æ.âvØ=ÓïÕ[âvØ,Á�× á Ò�Ù,Ø,Ñ�Ü�Ð�ÔfÕ[Ö�×:Óï×�ÑsÜ[Ø�Õ[Ð�Ö¦Ó�Ø=ã
Ð�Ò�Ï2Õ2Ø=Ó�Ö�Õ2Ø�Ð�Ó�ã�ß�Ð�Ö�Ó�Ö�Õ2Ø�Ð�ÜdØ�Ð á Ï[×öÙ,Ð�FvÖ¦Ù�Ò�ÙÂÞ�äKâvØ�×:Ó�Ï2Ø�Õ�×�ÑLÔ�Ð�Ü[ß�Ö�ãvØ Û ÜdØ=Ô�Ö Û Ö�Õ[Ð�Õ[Ö�×:Ó á Ø=Ð�ã�ÏÊÕ2×ÆÐ
Ï[Ù¯×Q×�Õ[â�ãvØ=ÔfÜ[Ø=Ð�Ï2Ø,Ö�ÓÀÕ2Ø=Ó�ÏdÖ á ØçÏ2Õ2Ü[Ø=ÓvÝ�Õ[âöß�ÒvÕ^Ð Û�Û Ð�ÜdØ=Ó>Õ á é�Ö�Õ_Ö�ÏLÜdØ�Á�Ø�ÜdÏ2Ø=ã�Ð�Õ á ×:ÓvÝ�Ø�Ü�Ð�Ò�Ï2Õ2Ø=Ù Û Ø�Ü�Ö¦ÓvÝ
Õ[Ö¦Ù¯Ø=Ï.ã�ÒvØ�Õ2×,Õ[âvØ³Ôf×:Ð�Ü�Ï2Ø=Ó�Ö¦ÓvÝF×�Ñ%Ô�Ð�Ü[ß�Ö¦ãvØ=Ï³Ë º Ö�ÝvÞ�»QÞ@ÿ Ð>Í�Þ

º Ö�ÝvÞ^»QÞ@ÿMßTÏdâv×'æ.Ï�Õ[âvØ�ØED�Ø=ÔfÕö×�Ñ,Ð�Ò�Ï2Õ2Ø=Ù Û Ø�ÜdÖ�ÓvÝ�Õ2Ø=Ù Û Ø�ÜdÐ�Õ[ÒvÜdØ�×:ÓeÕ2Ø=Ó�Ï[Ö á Ø�Ï[Õ2Ü[Ø=ÓvÝ�Õ[â�Þ ä.âvØ
Ï2Õ2Ü[Ø=Ó�Ý�Õ[âeãvØ=ÔfÜ[Ø=Ð�Ï2Ø=Ï
ß�Ø=Ô�Ð�Ò�Ï2Ø á Ø=Ï[ÏÇß�Ð�Ö�Ó�Ö�Õ[Ö¦Ô�Ñ�Ø�ÜdÜdÖ�Õ2ØÆÖ¦ÏÇÑ~×�ÜdÙ¯Ø=ã÷Ð�Õ
â�Ö�Ý:âaÕ2Ø=Ù Û Ø�Ü�Ð�Õ[ÒvÜ[Ø�Ë~Õ[âvØlk�m
ØED�Ø=ÔfÕ�ÍsÐ�Ó�ã�Õ[âvØ�Ü[Ø³Ö¦ÏsÐ�ÓÂÖ¦Ó�ÔfÜ[Ø=Ð�Ï2Ø�Ö¦Ó�Õ[âvØ�Ð�Ù¯×:Ò�Ó7Õs×�Ñ%Ï2×�Ñ~ÕsÜ[Ø�Õ[Ð�Ö¦ÓvØ=ãÂÐ�Ò�Ï2Õ2Ø=Ó�Ö�Õ2Ø�ÞoÎ_ÏsØEF Û Ø=ÔfÕ2Ø=ã�ôvÕ[â�Ø
Ï[Ð�Ù¯Ø�Õ2Ü[Ø=Ó�ã Ö¦ÏÊ×�ß�Ï2Ø�Ü[Á�Ø=ãüÖ¦Ó º Ö�ÝvÞ²»QÞ½» ß Ñ~×�ÜçéQÖ¦Ø á ã�Ï2Õ2ÜdØ=ÓvÝ�Õ[â�Ð�Ó�ã�× Û�Û ×:ÏdÖ�Õ2ØFÕ2Ü[Ø=Ó�ã�Ö¦Ó�Ø á ×:ÓvÝ:Ð�Õ[Ö�×:Ó
Ë º Ö�ÝvÞ »QÞ½ò ß�Í�Þaä.âvØ Û Ø=Ð�è Ö¦Ó Ø á ×:ÓvÝ:Ð�Õ[Ö¦×:Ó�×�Ô�Ô�ÒvÜdÏ Û Ü[Ø=Ï[Ò�Ù,Ð�ß á é�ß�Ø=Ô�Ð�Ò�Ï2ØÀ×�Ñ�Õ[âvØÀÖ¦Ó�ÔfÜdØ=Ð�Ï2ØÀÖ¦Ó Õ[â�Ø
Ð�Ù¯×:Ò�Ó7ÕK×�Ñ0Ù,Ð�Ü[Õ2Ø=Ó�ÏdÖ�Õ2Ø¹Ð�ÕKÕ[âvØ³â�Ö�Ý:âvØ=Ï2ÕKÎ_Ò�Ï2Õ2Ø=Ù Û Ø�ÜdÖ�ÓvÝçÕ2Ø=Ù Û Ø�ÜdÐ�Õ[ÒvÜ[Ø�Þ
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EGFIH J�KML�N
OQP,�SRTL�UVOWK
X(Y�Z�[]\_^a`�Z�[Vbc^�dfehg_i�Z_j�kldl^�m,n�^�[V^ �,� j�o"d]b�Y�^pbc[Vgrq�k�o�Z_q,s�^�g_s�d]Z_b�q�^ � ste�oVu�Z_qv\rb�qv\Gd]uv^aZ_j�kldl^�q�bcd]b�kVb�qv\
Z_q � Z_j�kldl^�m�n�^�[Vb�qv\wo"grq � bcd]bcgrq�k�xyZ_q � d]uv^zoVuv^�m{b�o�Z_Y|o"grm�n�grk]bcd]b�grq
} Ó u�j�k�xyd]uv^,dl^�q�k]b~Yc^,kldl[]^�qv\_d]u
o�Z_qh[VZ_qv\_^pi�[Vgrm����_�MdlgGZ�s�grjvd������_�Q����Z���b�d]u�^�Ycgrq�\rZ�d]bcgrq�k�g_iy�_�pdlgh����[]^�kln�^�o"d]bc`_^�Y�e_}T��^�o"^�q�d]Yce_x
d]uv^Md]uv^�g_[]e,g_i
n�u�Z_kl^Mdl[VZ_q�kli�g_[Vm,Z�d]bcgrq�k�u�Z_kps�^�^�q{Z�n�n�Y�bc^��,dlghd]uv^��v^�k]bc\rq{g_iyqvg�`_^�Y�u�bc\ru Õ kldl[]^�q�\_d]u
kldl^�^�Y�k�����������} Ó uv^�k]^�kldl^�^�Y�k�o"grqtd]Z_b�qhu�bc\ru Õ o�Z�[]s�grq
x�k]b�Y~b�o"grqQZ_q��hm,Z_qv\rZ_qv^�k]^_xrZ_q���Z�[]^�b�klg_d]u�^�[Vm,Z_Y�Yce
uv^�Z�d Õ dl[]^�Z�dl^���Z�dTZa`_^�[]eQY�g�� dl^�m�n�^�[VZ�d]jv[]^|dlg�Z_oVu�bc^�`_^pZ�dl^�q�k]b�Y�^�kldl[]^�qv\_d]u�g_i�Z�s�grjvdT¡�}¢�M£���Zh�������_��}
¤MYcd]uvgrjv\ru�d]uv^�[]^�Z�[]^���b ! ^�[]^�q�o"^�kTs�^�d¥�p^�^�qS��j�o"d]b�Yc^pbc[]grqhZ_q��Skldl^�^�Y�k�xrb�d�b�kTkldl[Vbc¦�b�qv\Wd]u�Z�d�d]uv^�m,Z�dl[Vb�§
g_ia��j�o"d]b~Yc^,bc[]grq¨b~k�k]b�m{b�Y�Z�[Gb�q©o"grm,n�grkVbcd]bcgrq dlg�d]uv^�kl^ªk]dl^�^�Y�k�}¬«fdhm,Z�e d]u�^�[]^�i�g_[V^{s�^�n�grk]k]bcs�Y�^�dlg
��b���^�q^�`_^�q®m�g_[]^hd]uv^�[VZ_q�\_^�g_i�n�[Vg_n�^�[Vd]bc^�kag_i|¤M¯M«I°±kMi²Z_m,b�Yce_} Ó u�b�kaoVu�Z�n�dl^�[G�v^�k]o"[Vbcs�^�kaZzkl^�[Vb�^�k
g_i�Z_j�kldl^�m�n�^�[Vb�q�\�^"§�n�^�[Ib�m�^�qtd]k�n�^�[Vi�g_[Vm,^��zZ�d�`_^�[VeªYcg��³dl^�m�n�^�[VZ�d]jv[]^�k�Z_q��ªi�grY�Ycg���b�qv\hd]uv^Qk]Z_m,^
n�u�b~Ycgrklg_n�ute{j�kl^��wi�g_[�k]dl^�^�Y�k�}

EGFl´ µ¶N
·�¸�U]OM¹Sº�»(OWN
¼
��Z_q�e¨i�^�Z�d]jv[]^�khg_ias�Z_b�q�bcd]b�o�m{b�o"[]grkldl[Vj�o"d]jv[]^�khb�q©k]b~Y�b�o"grq Õ [Vb~oVu¨kldl^�^�Y~khZ_q��½��j�o"d]b�Yc^{bc[Vgrq�k�o�Z_q s�^
o�Z_Y�o�j�Y~Z�dl^��¶d]u�^�g_[]^�d]b�o�Z_Y�Yce_} Ó uv^�kl^®b�q�o�Y�j���^wd]uv^®m,Z�§�b~m�j�m¾`_grY�j�m�^�i�[VZ_o"d]bcgrq�kªg_i�s�Z_b�q�bcd]b~oi�^�[]¿
[Vbcdl^�Z_q��¶Z_j�kldl^�q�bcdl^ÀZ_kzZ½i�j�q�o"d]bcgrq.g_iQZ_Y�Ycg�eÁo"grm�n�grk]bcd]bcgrqÂx�dl[VZ_q�kli�g_[Im,Z�d]bcgrqÁdl^�m,n�^�[IZ�d]jv[]^�Z_q��
d]uv^woIuv^�m,b�o�Z_Y�o"grm�n�grk]b�d]bcgrq g_iWd]uv^wZ_j�kldl^�q�bcdl^Z_q��Ãs�Z_b~q�bcd]b�oªi�^�[V[Vbcdl^_} Ó uv^�[]^Z�[]^df��g ^�k]k]^�q�d]b�Z_Y
m�g_[]n�uvgrYcg_\rbc^�k�g_i�[]^�d]Z_b�qv^���Z_j�kldl^�q�bcdl^hb�qÀkVb�Y�b�o"grqkldl^�^�Y~kWZ_q��Ä¤M¯W«Å} Ó uv^�[]^�Z�[V^�Æ�Y�m{k�g_i|Z_j�kldl^�q�b�dl^
s�^�d¥�p^�^�qÄd]uv^�b�q���bc`�b���j�Z_Y�n�Y�Z�dl^�Y�^�d]khÇ²k]j�s�j�q�bcd]kÅÈ�g_i�s�Z_b�q�bcd]b~o�i�^�[][Ibcdl^_x�Z_q��Äo"grZ�[Vkl^�[Gm�g_[V^�^ Ö j�b�Z�§�^��
s�Ycg�o]¦�k�g_i�Z_j�kldl^�q�bcdl^�s�^�d¥�p^�^�q,qvgrq�¿�n�Z�[VZ_Y�Yc^�Y�k]u�Z�`_^�k�g_i�s�Z_b~q�bcdl^_}�É�g_d]uSg_i�d]uv^�mÊu�Z�`_^aZ_Yc[]^�Z_�ve�s�^�^�q
�v^�k]o"[Ibcs�^�� Ç�Ë�u�Z�n�dl^�[QÌrÈI}�¤WkG��b�k]o�j�k]k]^���b�qÄoVu�Z�n�dl^�[�Í�xÂZ¬k]m,Z_Y�Yc^�[Mi�[VZ_o"d]bcgrq®g_i�s�Z_b�q�bcd]b�oQi�^�[][Ibcdl^hb~k
g_s�d]Z_b�q�^��Z�d�u�bc\ru¬Z_j�kldl^�m,n�^�[Ib�qv\Sdl^�m�n�^�[VZ�d]jv[]^�kQÇ²j�q�d]b�Y�d]u�^Gi�[VZ_o"d]b�grq¬s�^�o"grm,^�k�Î�^�[]g{Z�d�ÏGÐ�ÈIÑ�d]u�^
s�Ycg�o]¦�k�g_i�Z_j�kldl^�q�b�dl^ªd]uv^�[V^�i�g_[]^zs�^�o"grm�^Y�Z�[]\_^�[SZ�d�u�bc\ru©b~klg_d]uv^�[Vm,Z_Y�dl[VZ_q�k]i�g_[Vm{Z�d]bcgrq©dl^�m,n�^�[IZ�¿
d]jv[]^�k�}T¤ÒÆ�qv^�[�m,b�o"[]grk]dl[Vj�o"d]jv[]^p��bcd]u�s�Z_b�q�bcd]b�o|i�^�[][Vb�dl^�n�Y~Z�dl^�k�kl^�n�Z�[VZ�dl^��Ss�e�d]u�b~q�Æ�Y�m,k�g_i�[]^�d]Z_b�q�^��
Z_j�kldl^�q�bcdl^{b�k�n�[]grm�g_dl^��©ste¨Ycg��Ódl[VZ_q�kli�g_[Im,Z�d]bcgrq¨dl^�m,n�^�[IZ�d]jv[]^�k�}wÔ�j�oIu©ZÀm{b�o"[]grkldl[Vj�o"d]jv[]^,b�k�b�q
m,Z_qte®[]^�kln�^�o"d]kQb��v^�Z_Y�i�[]grm?d]u�^,n�grb�q�dGg_ip`�bc^��Õg_i�m�^�oVu�Z_q�b�o�Z_Y�n�[Vg_n�^�[Vd]bc^�k,�Ö¡_�r����}¬Ë�Z�s�Z_Y�Yc^�[]g©×�Ø
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Ù�ÚcÛ �Ö¡_�_����[]^�n�g_[]dl^��Äqvg�`_^�YTu�bc\ru Õ k]dl[]^�qv\_d]u�s�Z_b�q�bcd]b~oGkldl^�^�Y�kM�v^�k]bc\rqv^��Àdlgm,b�q�b�m{b�kl^�d]uv^�Z_m,grj�q�dMg_i
s�Ycg�o]¦�e Z_j�kldl^�q�b�dl^_} Ó uv^�e®[]^�n�g_[]dl^��©Z_q½j�Ycd]b�m{Z�dl^,dl^�q�k]b�Y�^{kldl[]^�qv\_d]u©g_iQ����Ü��Ä����Z�b~q¨ZÀkldl^�^�Y�g_i
o"grm�n�grk]bcd]b�grqÝv^ Õ ��}¢Ì_¡rË�¿V��}¢�rÔ�b�¿f¡_��q�¿V��}¢¡_ÍrËp[]¿¥��}¢¡_Ír�wgr¿¥��}~�"Þß�adW�?�Ö¡_�_�_��}

Ó �pgàm,^�d]uvg���k¨g_iwb�q�o"[V^�Z_k]b�qv\5d]uv^(m,Z�§vb�m�j�mán�^�[Vm,bcdldl^��Õ��^�\_[]^�^¶g_idl[IZ_q�kli�g_[Vm,Z�d]bcgrqÓdlg
s�Z_b�q�bcd]b�oªi�^�[][Ibcdl^u�Z�`_^ws�^�^�q.k]j�\_\_^�kldl^����ÖÜ��rx�¡_�_Ü���} Ó uv^¬Æ�[Vkld,b�khs�e½[V^���j�o�b�qv\Äd]uv^g�`_^�[VZ_Y�Y�o�Z�[]¿
s�grq o"grq�dl^�qtd â©g_i�d]uv^,Z_Y�Ycg�e o"grq�o"^�[Vqv^��
xTklgwd]u�Z�d�d]uv^,o"[Vbcd]b�o�Z_Y�o"grq�o"^�q�dl[IZ�d]bcgrq©b�q¨d]uv^,Z_j�kldl^�q�b�dl^
Z�dG��u�b~oVuÄ��b�kln�Y~Z_o�bc`_^�dl[IZ_q�kli�g_[Vm,Z�d]bcgrqÄs�^�o"grm�^�kGb�m�n�grk]kVbcs�Yc^Qb�kM[]^�Z_oIuv^��¨Z�dQZ¬Y�Z�dl^�[Qkld]Z�\_^,b~q�d]u�^
dl[VZ_q�k]i�g_[Vm{Z�d]bcgrq½Z_q�� u�^�q�o"^zZ®u�b�\ruv^�[�`_grY�j�m�^ªi�[VZ_o"d]bcgrq g_ias�Z_b�q�bcdl^zb�k�g_s�d]Z_b�qv^��
} Ó u�b~k�b�k�grq�Yce
j�kl^�i²j�Y�bciWd]uv^w[]^���j�o"d]bcgrq g_iMd]u�^g�`_^�[VZ_Y�Y�o�Z�[]s�grqÁo"grq�dl^�qtd{g_iMd]uv^wZ_Y�Y�g�eÃ�vgt^�k{qvg_d,Z�d,d]uv^wk]Z_m,^
d]b�m�^�Yc^�Z_�®dlgwZ��^�o"[]^�Z_kl^{b�qÄd]uv^,k]dl[]^�qv\_d]u®g_ipd]uv^�m,b�o"[]grkldl[Ij�o"d]jv[]^_} Ó uv^�kl^�o"grq��¨m,^�d]uvg�� b~kWs�e
m�g���bci�e�b~qv\�d]u�^�k]jvs�k]d]bcd]jvd]bcgrq�Z_Y�Z_Y�Y�g�e�b�qv\S^�Yc^�m�^�qtd]k�k]j�oVuwd]u�Z�dad]uv^�ã
äQo�jv[]`_^Qb�k�k]u�bci�dl^��¬dlgªu�b�\ruv^�[
Z_j�kldl^�q�bcdl^Qo�Z�[]s�grqwo"grq�o"^�qtdl[VZ�d]bcgrq�k�}
«�qSZGm�g_[]^�[]^�o"^�qtd���g_[]¦�Ë�Z�s�Z_Y�Y�^�[]gS×�Ø Ù�ÚcÛ �������_��[V^�n�g_[Vdl^���d]u�Z�d�^"§�dl[]^�m,^�Yce�Æ�q�^�s�Z_b~q�bcd]b�o�i�^�[][Ibcdl^

o�Z_q¬s�^Wg_s�d]Z_b�qv^��z��uv^�qzdl[VZ_q�k]i�g_[Vm{b�qv\�ZSu�b�\ru Õ o�Z�[]s�grq¬kldl^�^�Y
Z�d�dl^�m�n�^�[VZ�d]jv[]^�k�Z_k�Ycg��5Z_kG��¡_��å�Ë
��jv[Ib�qv\zn�[]grYcgrqv\_^��¨n�^�[Ibcg���kWg_i�d]b�m,^_}{æ�g���^�`_^�[�xTg_n�d]b�m�j�m?m�^�oVu�Z_q�b�o�Z_Y|n�[Vg_n�^�[Vd]bc^�k���^�[V^,i�grj�q��
��uv^�qªd]uv^�b�klg_d]uv^�[Im,Z_Y�uv^�Z�d Õ dl[V^�Z�d]m�^�q�d��pZ_kpn�^�[]i�g_[Vm�^��{Z�dG��Ü���å�ËÁi�g_[pd¥�pg���^�^�¦�k�} Ó u�^�`_grY�j�m,^
i�[VZ_o"d]bcgrq½g_i�s�Z_b�q�bcd]b~oSi�^�[][Ibcdl^,g_s�d]Z_b�q�^��©��Z_k�o�Y�grkl^ªdlgÄ��}¢�r�tx�Z_q��©d]uv^{dl^�q�kVb�Yc^{kldl[V^�qv\_d]u©��Z_khg�`_^�[
¡�}¢�¬£���Z�} Ó uv^�oVuv^�m,b~o�Z_Y�o"grm�n�grk]b�d]bcgrqwg_i�d]uv^�b�[Wkldl^�^�YTb�k�Ý�^"¿¥��}¢�rË�¿V��}¢ÍrÔ�b�¿V��}¢Ü�ç���q�¿V��}¢Ì_ÌrËp[l¿¥��}¢Ì_�Àg�¿
��}��_�"Þè��d¬�z}³�Wu�b�oVu¶b�k{kVb�m,b�Y�Z�[{dlg½d]uv^®oVu�^�m,b�o�Z_YMo"grm�n�grk]bcd]bcgrqÒg_iGd]uv^�Z_j�k]dl^�q�bcdl^®b�qÒ��j�o"d]b�Yc^
bc[]grq�k�}

EGF�é ê©ëhìz·|NÂUVíè·�KML�º
Ó uv^QoIuv^�m,b�o�Z_Y
o"grm,n�grkVbcd]bcgrq¬g_iTd]uv^���j�o"d]b~Yc^Mo�Z_k]d�bc[]grqj�k]^��b�kaÝv^"¿fÌ�}¢�rË�¿f¡�}¢����Ôvb�¿¥��}¢�_�_�Àqv¿¥��}����_�Àg�¿
��}¢Ì���Ë�j ��dQ�¬}�Ô�bc§�o"e�Y~b�q��v[Vb~o�Z_Y Õ kln�^�o�b�m�^�q�kag_i��zm,m?��b~Z_m�^�dl^�[QZ_q��.��¡¬m,m?Yc^�q�\_d]u®��^�[]^,m{Z�¿
oVu�b�qv^��Äi�[Vgrm?Zª¦_^�^�Y|s�Ycg�o]¦wi�g_[Quv^�Z�dGdl[]^�Z�d]m�^�qtd�} Ó uv^�kl^Sk]Z_m�n�Yc^�k���^�[V^Sk]^�Z_Yc^�� b�q Ö j�Z�[]dlÎSd]jvs�^�k
j�q���^�[�Z�n�Z�[]d]b�Z_Y�n�[]^�k]kVjv[]^�g_iÂZ�[V\_grq¬dlg�n�[V^�`_^�q�d�g�§vb���Z�d]b�grqª��j�[Vb�qv\�Z_j�kldl^�q�bcd]b�kVZ�d]bcgrq
}�¤Wq¬Z_j�kldl^�q�b�¿
d]b�k]Z�d]b�grq dl^�m�n�^�[VZ�d]jv[]^{g_i�Ü_Í��®å�Ëî��Z_k�oIuvgrkl^�q¨dlg�\_^�d�Z�s�grjvd{��}±��o�Z�[]s�grq �adh��b�q d]uv^ªm,Z�dl[Vb�§
b�qwZ_Y~YÂk]Z_m�n�Y�^�k�} Ó u�b�k�dl^�m�n�^�[VZ�d]jv[]^��pZ_kWi�grj�q��¬stem,Z�¦�b�qv\{d]uv^�[Vm�g��ve�q�Z_m,b�o�o�Z_Y�o�j�Y~Z�d]bcgrq�ka�Wbcd]u
� Ó ¯a¤ Ó ¤ï�ÖÌ�ç_��} Ó u�^{n�u�Z_k]^�khZ_Y~Ycg��p^�� dlgÄ^"§vb�kldhZ�d,Ü_Í��¨å"ËÓi�g_[Sd]uv^ªn�jv[]n�grkl^�kQg_iWo�Z_Y�o�j�Y�Z�d]bcgrq�k
�p^�[]^�Z_j�kldl^�q�bcdl^QZ_q��\_[VZ�n�u�bcdl^_} Ó uv^Q��Z�d]Z�s�Z_kl^�j�kl^��¬�pZ_k�ð�ñGò�ó,�Wu�b�oVub~k�i�g_[�k]grY�jvd]bcgrq�k�}
¤Wi�dl^�[aZ_j�kldl^�q�bcd]b�kVZ�d]bcgrq
x�Æ�`_^�kVZ_m�n�Yc^�k���^�[V^�Z_j�kldl^�m�n�^�[]^��zZ�d���Ü�� å ËÒi�g_[���b�ô�^�[V^�q�d�n�^�[Ibcg���k|g_i

d]b�m�^_õ¬����x|¡���x|Í���xa��¡��ÀZ_q�� ¡�çr����Z�e�k�}�Ô�Z_m�n�Yc^,kVb�§ �pZ_khZ_j�kldl^�m�n�^�[]^��©Z�d�çr�_� å ËÊi�g_[S����m{b�q
}
¤Wi�dl^�[MZ_j�kldl^�q�bcd]b~k]Z�d]bcgrq¬d]uv^Qk]Z_m,n�Yc^��pZ_k Ö j�^�q�oVuv^��Àb�q¬s�grb�Y�b�qv\��pZ�dl^�[�j�qtd]b�Y�bcd]k�dl^�m�n�^�[VZ�d]j�[]^G�pZ_k
o�Ycgrkl^{dlgÀçr�_��å�Ë�xÂb�q g_[V�v^�[�dlg�Z�`_grb~�©n�^�Z�[VY�b�dl^hi�g_[Vm,Z�d]b�grq
x�Z_q��©d]uv^�q n�Y~Z_o"^��©b�qtdlgÀZi²jv[Vq�Z_o"^ªZ�d
çr�_�rå�ËM}�ÝTb~q�Z_Y�Yce_xykVZ_m�n�Yc^{k]^�`_^�q¨��Z_k�Z_j�k]dl^�m�n�^�[]^��©b�q®df��g®kld]Z�\_^�k�x�Æ�[Ikld�Z�d�çr�_�rå�Ë�i�g_[S����m{b�q
x
Z_q��Sd]uv^�q{Z�da��Ü���å�Ë i�g_[a������Z�e�k�}�Ý�bc\v}�Ü�}��ak]uvg���k�d]uv^ao"e�o�Yc^�k�i�g_[�Z_Y�Y�uv^�Z�d�dl[]^�Z�d]m,^�q�d]k�} Ó Z�s�Y�^�Ü�}��
k]uvg���k�Z_Y~klgGd]uv^�o"grq���bcd]bcgrq�k�i�g_[|d]uv^WZ_j�kldl^�m�n�^�[Vb�q�\QZ_q���d]uv^�b~�v^�q�d]b�Æ�o�Z�d]bcgrq�\rbc`_^�q,dlg�^�Z_oVuzk]Z_m�n�Yc^
i�g_[a^�Z_kle¬[]^�i�^�[]^�q�o"^_}

��¡�ç



o

T
em

p
er

at
u

re
 / 

 C

Time 

60 min

60 min

(a)

(b)

50 min

60 min

50 min

10 days

10,  20,  60,  120,  240 days

960

190

960

400

960 

400

190

(c)

ÝTb�\rjv[]^�Ü�}���õ�æW^�Z�d�dl[]^�Z�d]m,^�q�dMo"grq���bcd]bcgrq�k�i�g_[�kVZ_m�n�Yc^�kak]d]j���bc^��
}
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Ó Z�s�Yc^�Ü�}���õ�Ô�Z_m�n�Y�^�k�kld]j���bc^��Â}

EGF-, . U]RÂ¼W·|N
º0/21�N
P,KS·|º�º
Ó uv^ Þ�b�oV¦_^�[Vkwu�Z�[V��qv^�k]km�^�d]uvg��³�v^�kVo"[Vbcs�^��Ab�qAoVu�Z�n�dl^�[®¡Ã��Z_kwj�kl^��Ai�g_[wd]uv^©k]^�`_^�q³k]Z_m�n�Y�^�k
kld]j���bc^��
} Ó Z�s�Yc^ Ü�}¢¡ k]uvg���kzd]uv^ Z�`_^�[VZ�\_^��5`�Z_Y�jv^�kzg_s�d]Z_b~qv^��Òi�g_[¬^�Z_oVu5o"grq���bcd]bcgrq
}�«fd¬o�Z_qAs�^
kl^�^�q.d]u�Z�d,k]Z_m�n�Yc^�k23&dlg54èu�Z�`_^w`_^�[]eÃu�bc\ruÃu�Z�[V��qv^�k]k�} Ýv[]grm o"grq���bcd]bcgrq63*dlg©o"grq���bcd]bcgrqÃÏ
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d]uv^�[]^®b�kªZ½k]m{Z_Y�Y�b�q�o"[]^�Z_kl^®b�qÒu�Z�[I��qv^�k]k�x�uvg���^�`_^�[�xMZ�i�dl^�[w¡��½��Z�e�kzg_iQZ_j�k]dl^�m�n�^�[Vb�qv\¨d]u�^�[]^Äb~k
Z_q Z�n�n�Z�[]^�qtd�k]m{Z_Y�Y��v^�o"[V^�Z_kl^zb~q¨d]u�b�k�n�[]g_n�^�[]dfe_} Ó uv^zu�Z�[V��qv^�kVkQg_iak]Z_m�n�Yc^87hx���u�b�oVu½u�Z_k�d]u�^
�vgrjvs�Yc^MZ_j�kldl^�m�n�^�[Vb�qv\huv^�Z�d�dl[]^�Z�d]m�^�qtd�x�b�k�u�bc\ruv^�[pd]u�Z_q¬d]u�Z�d�g_i:9Õ��bcd]uzZ�k]b�qv\rYc^�Z_j�kldl^�m,n�^�[Ib�qv\
Z�daçr�_�zå"Ë�}

ö�÷røù�ú~û ;=<?>�@�û�A�BDC�÷�A�E � ûFB�B ö�GÅ÷ � E�÷�A�E5E�û)HI<~÷�G�<?J �
	 !)K�� 

� !)K�
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� !)K�� ��M
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Ó Z�s�Y�^�Ü�}¢¡�õ�Þ�b�o]¦_^�[VkWu�Z�[V��q�^�k]k�g_i�k]Z_m�n�Yc^�k�k]d]j���bc^��b�q¬d]u�b�k�oVu�Z�n�dl^�[

EGFPO Q U]R�N
OWº�R�OMì�R
¤MY�Yak]Z_m�n�Yc^�k,�p^�[]^Àn�[]^�n�Z�[]^��.i�g_[¬m,b�o"[]grk]o"g_n�e.j�k]b�q�\ d]uv^Àn�[Vg�o"^���j�[]^À�v^�k]o"[Ibcs�^��.b�qÁoVu�Z�n�dl^�[w¡�}
Ó uv^¬m,b�o"[Vgrkldl[Vj�o"d]jv[V^{g_i�k]Z_m,n�Yc^S3&o"grq�k]b�k]d]k�g_iW`_^�[]e¨Æ�qv^zs�Z_b�q�bcd]b�o�i�^�[][Vbcdl^zZ_q��Ãk]m,Z_Y�Y�Z�[]^�Z_kSg_i
[]^�d]Z_b�q�^���Z_j�kldl^�q�bcdl^�o�Ycgrk]^�dlgGd]uv^�o"^�Y�Y�s�grj�q���Z�[Vb�^�k�}TË�Z�[]s�b��v^�k���^�[]^aZ_Y~klg�i�grj�q��hZ�d�d]u�^�o"^�Y~Y�s�grj�q���¿
Z�[Vbc^�kaÇ²Ý�bc\v}�Ü�}¢¡�Z�ÈI}�ÔvZ_m�n�Yc^�ÏàkVuvg���k�ZGm{b�o"[]grkldl[Vj�o"d]jv[]^�k]b�m,b�Y~Z�[�dlgT3�xrs�jvd�bcd�kl^�^�m,k|dlgQu�Z�`_^am�g_[V^
s�Z_b�q�bcdl^Wdl[IZ_q�kli�g_[Vm,Z�d]bcgrqZ�d�d]uv^Qo"^�Y~Y�s�grj�q���Z�[Vbc^�k�Ç²Ý�bc\v}�Ü�}¢¡�s�ÈI} Ó uv^Gm,b�o"[]grkldl[Ij�o"d]jv[]^�g_s�d]Z_b�q�^��b�q
k]Z_m�n�Yc^�kVUîdlgW4 �p^�[]^Qi�grj�q��¬dlg,s�^Qk]b�m{b�Y�Z�[pdlg{d]u�Z�dag_i�Ïz}
��b�o"[]g_\_[VZ�n�u�k���^�[V^Gd]Z�¦_^�qwZ_Y�klg�i�[]grmßk]Z_m�n�Yc^�kX9ÕZ_q��Y7h}�Ý�bc\v}�Ü�}¢Ì�Z,kVuvg���k�[V^�d]Z_b�qv^��Z_j�kldl^�qv¿

bcdl^_x�jvn�n�^�[as�Z_b~q�bcd]b�oGi�^�[][Vb�dl^�Z_q��Äm,Z�[]dl^�q�k]b�dl^�Z�dMd]uv^ho"^�qtdl[]^hg_i|s�Ycg�o]¦�ewZ�[]^�Z_kMg_i|Z_j�kldl^�q�bcdl^_} Ó u�b�k
m,b�o"[Vgrkldl[Vj�o"d]jv[V^Mo"g_[][V^�kln�grq���kpdlg�d]uv^Qk]Z_m�n�Yc^W�Wbcd]u¬k]b�qv\rYc^�Z_j�kldl^�m,n�^�[Ib�qv\SZ�d�çr�_�{å�Ë¶i�g_[����,m{b�q
}
Ó u�b~k�Z_j�kldl^�m�n�^�[Vb�q�\Gd]b�m�^a��Z_k�o�Z_Y�o�j�Y�Z�dl^��{j�kVb�qv\Gd]uv^�q�^�jv[VZ_Y�qv^�df��g_[V¦,m�g���^�Y��v^�k]o"[Vb�s�^���b~q,oVu�Z�n�¿
dl^�[p�Gdlg�Z_oVu�b�^�`_^WZQm,Z�§vb�mhj�mî`_grY�j�m,^�i�[VZ_o"d]b�grq,g_i�[]^�d]Z_b�qv^��,Z_j�kldl^�q�bcdl^_}�Ô�b�q�o"^�d]uv^�Z_j�kldl^�m,n�^�[Ib�qv\
dl^�m�n�^�[VZ�d]jv[V^hb�kMu�bc\ruÂx�d]uv^h`_grY�j�m,^�i�[VZ_o"d]bcgrq�g_i�s�Z_b~q�bcd]b�o�i�^�[][Vbcdl^Sb�kMYcg��ÊZ_q���d]uv^So�Z�[]s�grqÄ^�qv[Vb�oIu�¿
m�^�qtd�g_i�Z_j�kldl^�q�bcdl^ªb�kQn�g�g_[�Ñ�d]uv^�[]^�i�g_[]^_x�klgrm�^zZ�[]^�Z_k�dl[IZ_q�kli�g_[Vm?dlg®m,Z�[]dl^�q�k]b�dl^_}[Z�q¨d]uv^{g_d]uv^�[
u�Z_q��Âxtd]uv^�k]Z_m�n�Yc^WZ_j�k]dl^�m�n�^�[]^��ªZ�d�çr�_� å ËÁi�g_[�d]uv^�k]Z_m�^�d]b�m�^_x�Z_q��zd]uv^�qzZ_j�kldl^�m�n�^�[]^��¬Z�d�Ycg��
dl^�m�n�^�[VZ�d]jv[V^zÇ���Ü�� å ËaÈpi�g_[h���z��Z�e�k�x�k]uvg���ka`_^�[]eÆ�qv^�s�Z_b~q�bcd]b�oMi�^�[][Vbcdl^_} Ó u�b�k�s�Z_b�q�bcd]b�o�i�^�[][Vbcdl^�b~k
g_s�kl^�[V`_^��®��uv^�[]^hm,Z�[]dl^�q�k]b�dl^h�pgrj�Y���i�g_[Vm9g_d]uv^�[]��b�k]^¬Ç²Ý�bc\v}ÂÜ�}¢Ì�s�ÈI} Ó u�b�kaÆ�qv^�s�Z_b�q�bcd]b�oQi�^�[][Ibcdl^hb~k
g_i�d]uv^�k]Z_m,^�¦�b�q��Z_kad]u�Z�d�g_s�kl^�[V`_^��Àb�qk]Z_m,n�Yc^�k\3�dlgS4{} Ó uv^Qb�q�o"[]^�Z_k]^�b�qwu�Z�[I��qv^�k]k�i�[]grm&Ì����
b�q�k]Z_m�n�Yc^]9 dlgÌ_Í_ÌzæWÞÕg_i�k]Z_m,n�Yc^]7 b�kW��jv^�dlgzd]u�^�i�g_[Vm,Z�d]bcgrq�g_i|d]uv^hÆ�qv^�s�Z_b�q�b�dl^Qi�^�[V[Vbcdl^SZ�d
Ycg��³dl^�m�n�^�[VZ�d]jv[]^_}

��¡_Í



40 µma) b) 40µm

Ý�bc\rjv[]^SÜ�}¢¡�õ��Àb~o"[]grkldl[Vj�o"d]j�[]^�k]Z_m,n�Yc^�k�Z_j�kldl^�q�bcd]b�k]^��ÀZ�dGÜ_Í�� å Ë³i�g_[Mgrqv^Suvgrjv[MZ_q�� Ö jv^�q�oIuv^���dlg
Z_j�kldl^�m,n�^�[Ib�qv\®dl^�m�n�^�[VZ�d]jv[]^©Ç���Ü�� å�Ë i�g_[����ÒÇ²k]Z_m�n�Y�^83GÈSZ_q��¶¡��ÒÇ²k]Z_m�n�Y�^¬Ï,Èh��Z�e�k�}àÇ²Z�È23
Ý�b�qv^Ws�Z_b�q�bcd]b~o�i�^�[][Ibcdl^hÇ²��Z�[V¦{k]uv^�Z�`_^�kIÈIx�klgrm�^M[]^�d]Z_b�qv^��ª[]^�d]Z_b�q�^��ªZ_j�k]dl^�q�bcdl^WZ�d�b�qtdl^�[Vo"^�Y�Y�j�Y�Z�[�Z�[]^�Z_k
Ç²Y�bc\rutd|n�u�Z_kl^�ÈIx�Z_q��{o�Z�[]s�b~�v^�kWÇ���u�bcdl^an�Z�[]d]b~o�Yc^�kIÈI}aÇ�s�È Ó uv^�k]Z_m�^Mm,b�o"[]grk]dl[Vj�o"d]jv[]^WZ_kMÇ²Z�È|s�jvd|�Wbcd]u
Z�n�n�Z�[V^�q�d]Yce¬m�g_[]^Gs�Z_b�q�bcd]b�oMi�^�[][Vbcdl^Gb�q¬d]u�^�m,Z�dl[Vb�§�}

EGF_^ `0atNb1cR P,UPd¬Nb1�RTL�UVOWK
e ¿�[VZ�eQ��bcô�[VZ_o"d]b�grqQk]uvg���^���d]u�Z�d�u�b�\ruG`_grY�j�m�^�i�[VZ_o"d]b�grq�k
g_i�s�Z_b�q�b�dl^���^�[]^�g_s�d]Z_b�qv^���Z�i�dl^�[�Ycgrqv\�u�^�Z�d
dl[]^�Z�d]m�^�qtd]kaZ�d�`_^�[]ezYcg��Adl^�m�n�^�[VZ�d]jv[V^_} Ó uv^�kl^�Yc^�`_^�Y�kpg_iys�Z_b�q�bcdl^Wdl[VZ_q�kli�g_[Vm,Z�d]bcgrq¬Z�[]^Go"grq�kVb�kldl^�qtd
��bcd]u©d]uv^ªã�äªo"grq�o"^�n�dS��u�b�oIu©b�q���b�o�Z�dl^�k�d]u�Z�dhY~Z�[]\_^�[S`_grY�j�m�^ªi�[VZ_o"d]b�grq�k�Z�[V^ª^"§�n�^�o"dl^��.Z�dhYcg���^�[
dl^�m�n�^�[VZ�d]jv[V^�k�} Ó Z�s�Yc^ªÜ�}¢ÌÀk]uvg��WkGd]u�Z�dQd]uv^ªk]Z_m�n�Yc^,Z_j�kldl^�m�n�^�[]^�� i�g_[ª���w��Z�e�k�Z�dª��Ü�� å ËßÇf3�È
o"grqtd]Z_b�q�k�Y�^�k]k�s�Z_b�q�b�dl^Md]u�Z_qwd]u�Z�d�Z_j�kldl^�m�n�^�[]^��¬i�g_[W¡��{��Z�e�k�}pÔ�Z_m�n�Y�^�k�Z_j�kldl^�m�n�^�[]^��¬i�g_[WYcgrq�\_^�[
d]b�m�^�kSÇ�U�gihjgi4hÈWu�Z�`_^hk]b~m,b�Y�Z�[�s�Z_b~q�bcdl^Q`_grY�j�m�^�i�[VZ_o"d]bcgrq�kWdlgªkVZ_m�n�Yc^hÏª} Ó u�b�kam,Z�eÀb�m�n�Yceªd]u�Z�d
s�Z_b�q�bcd]b�oWdl[VZ_q�kli�g_[Vm,Z�d]bcgrqÀb�k�`_^�[]eo�Ycgrkl^Qdlgªo"grm�n�Yc^�d]bcgrqÀZ�d����,��Z�e�k
ö�÷�øù�ú�û ;kJtúml�øwû2noA�÷�>�G�<?J � Jpn�÷�lqB�GIû � <rGÅû û)A�A�JpA ;kJ�ú?l�øwû]nmA�÷�>�G�<mJ � J+ncs�÷�< � <rGÅû û)A�A�JpA
	 �tu��� �t �! NtuK�M Nt ��
� �t&��M �t �! Nt M)� Nt ��
� �t&��
 �t �! Nt M� Nt ��
� �t&��K �t �� Nt M�L Nt ��
� �tu�� �t �� Nt MN� Nt ��
 �tu!�L �t �� Nt ��K Nt �L
' �t �)! �t �L Nt !�! Nt �L

Ó Z�s�Yc^�Ü�}¢Ì�õ e ¿�[VZ�e¬��b�ô�[IZ_o"d]bcgrq¬[]^�k]j�Y�d]k
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c) 20µm 20µma)

Ý�bc\rjv[]^�Ü�}¢Ì�õQ�Àb~o"[]grkldl[Vj�o"d]j�[]^�g_ipk]Z_m�n�Y�^�k#9ßZ_q��57 Z_j�k]dl^�q�bcd]b�kl^��®Z�dQÜ_Í��wå�Ëài�g_[�grqv^�uvgrj�[�Z_q��
Ö jv^�q�oVu�^��Òdlg.Z_j�kldl^�m,n�^�[Ib�qv\¨dl^�m�n�^�[VZ�d]j�[]^_} Ç²Z�ÈzÔ�Z_m�n�Yc^j9 Z_j�kldl^�m,n�^�[V^��¶Z�dzçr�_� å Ëßi�g_[¬���
m,b�q�jvdl^�k�} Ó u�^�m{b�o"[]grkldl[Vj�o"d]jv[]^�k]uvg��Wk�Z�m,b�§�d]jv[]^Mg_i�jvn�n�^�[ps�Z_b�q�b�d]b�o�i�^�[][Vb�dl^_x�[V^�d]Z_b�qv^��¬Z_j�kldl^�q�b�dl^
Z_q��Aklgrm�^¨m{Z�[]dl^�q�k]bcdl^ Z�d¬d]uv^¨o"^�qtdl[]^ g_i�s�Ycg�oV¦te¶Z�[]^�Z_kg_i�[V^�d]Z_b�qv^��5Z_j�kldl^�q�bcdl^_}&Ç�s�È¬Ô�Z_m�n�Yc^
Z_j�kldl^�m,n�^�[V^��wZ�dWdf��gz��b�ô�^�[]^�qtdadl^�m�n�^�[VZ�d]jv[]^�k�Ñ�çr�_� å ËAi�g_[����ªm,b~q
x�Z_q��¨��Ü��ªi�g_[h���{��Z�e�k�} Ó uv^
m,b�o"[Vgrkldl[Vj�o"d]jv[V^ab�k�Z�m,b�§�d]jv[]^�g_iÂjvn�n�^�[�s�Z_b~q�bcd]b�opi�^�[][Vbcdl^_xt[]^�d]Z_b�qv^��ªZ_j�kldl^�q�bcdl^MZ_q���^"§�dl[]^�m�^�Yce�Æ�qv^
s�Z_b�q�bcd]b�oWi�^�[][Ibcdl^QZ�dad]uv^�o"^�qtdl[]^Qg_i�s�Y�g�oV¦te¬Z�[]^�Z_kag_iT[]^�d]Z_b�q�^��wZ_j�kldl^�q�b�dl^_}

EGFPv w(êxQ
Ó u�b~q�¿�i�grb~YTkVZ_m�n�Yc^�k���^�[]^ªn�[]^�n�Z�[V^��¨i�[]grmèkln�^�o�b�m,^�qyUßi�g_[�dl[IZ_q�k]m,b�kVk]bcgrq ^�Yc^�o"dl[Vgrq©m,b�o"[Vgrk]o"g_nte_}
Ép[Vbc\rutd�Æ�^�Y��®b�m,Z�\_^�kGZ�[]^,j�kl^�i�j�Y�dlg¬[]^�`_^�Z_Y|d]uv^�Æ�qv^hi�^�Z�d]j�[]^�kGg_i�s�Z_b�q�bcd]b�o�i�^�[V[Vbcdl^Sg_s�d]Z_b�qv^��®�Wbcd]u
d]uv^Q`_^�[VezYcg���Z_j�kldl^�m,n�^�[Ib�qv\Sdl^�m�n�^�[VZ�d]jv[]^zÇ²ÝTb�\v}�Ü�}ÖçtÈI}

Ó u�^�[]^�Z�[]^�d¥�pgw^�k]kl^�qtd]b�Z_Y|m,g_[]n�uvgrYcg_\rb�^�k�g_i�Z_j�kldl^�q�bcdl^,b�q®¤W¯M«Å} Ó uv^SÆ�Y~m,kMg_ipZ_j�k]dl^�q�bcdl^�s�^"¿
d¥�p^�^�q(b�q���bc`�b���j�Z_Y�n�Y�Z�dl^�Yc^�d]kÄÇ²k]jvs�j�q�bcd]kIÈQg_i�s�Z_b�q�bcd]b~o{i�^�[][Vbcdl^_x�Z_q��Ãd]uv^�o"grZ�[Vkl^�[ªm,g_[]^w^ Ö j�b�Z�§�^��
s�Ycg�o]¦�kMg_i�Z_j�k]dl^�q�bcdl^hs�^�df��^�^�q q�grq�¿�n�Z�[VZ_Y�Y�^�Y�k]u�Z�`_^�k�g_i�s�Z_b�q�bcdl^_} Ó uv^hi�g_[Vm�^�[�x
b�kW^"§�dl[V^�m�^�YceÀÆ�qv^
��uv^�qªg_s�d]Z_b�q�^��ªZ�d�`_^�[]e{Y�g��Adl^�m�n�^�[VZ�d]jv[]^�kpZ_q��zo�Z_q¬grq�Yce�s�^�[V^�klgrYc`_^��¬j�k]b�q�\ Ó\z � Ç²ÝTb�\v}�Ü�}ÖçrZ�ÈI}
Ó uv^�o"grZ�[Vk]^�[�xtZ�d|d]u�b�k�Ycg��.dl^�m,n�^�[IZ�d]jv[]^�g_i�uv^�Z�d|dl[]^�Z�d]m�^�qtd�m,Z�eSs�^�g_s�k]^�[]`_^��,Z�d|d]uv^ao"^�Y~Y�s�grj�q���¿
Z�[Vbc^�k�x�Z_k�k]uvg���qwb�qÝ�bc\v}�Ü�}¢¡�}

EGF_{ w�·�KSº�U}|]·*L�·|º�L
Ó �pgadl^�q�k]b~Yc^|kln�^�o�b�m�^�q�kÂ��bcd]uQ�am{m³��b�Z_m�^�dl^�[To"[]grk]k Õ k]^�o"d]bcgrq
x_Z_kyk]u�g���qQb~qQÝ�bc\v}�Ü�}¢��Z�x_�p^�[]^|dl^�kldl^��
grq©Z©���_�w¦�~ ute��v[VZ_j�Y�b~o��P�Qó��b�=�����N�N���{j�q�bc`_^�[Vk]Z_Y�dl^�kld]b~qv\Àm,Z_oIu�b�qv^,�Wbcd]u ZÀo"[]grkVk]uv^�Z_� [VZ�dl^
g_i���}±�v�hm,mS��m,b~q
}MÔ�Z_m�n�Yc^�ka�p^�[]^Sm,Z_oVu�b~qv^��ws�^�i�g_[]^�uv^�Z�d Õ dl[V^�Z�d]m�^�q�dQZ_q��Àd]uv^hdl^�kld]kM�p^�[]^ho"grqv¿
��j�o"dl^��hi�grY�Ycg���b�qv\M[]^�o"grm,m�^�q���Z�d]bcgrq�kTg_i�d]u�^�¤GÔ Ó �>kld]Z_q���Z�[I� z ��¿fÜ���} Ó uv^�k]Z_m�n�Y�^�k��p^�[]^�kl^�Z_Yc^��
b�q Ö j�Z�[]dlÎGd]jvs�^�k�j�q��v^�[�ZSn�Z�[]d]b�Z_Y�n�[V^�k]k]jv[]^Mg_i�Z�[]\_grqdlg�n�[V^�`_^�q�dag�§�b~��Z�d]bcgrq¬��uv^�qZ_j�kldl^�q�bcd]b�kVb�qv\
Z�dpÜ_Í��hå�Ë i�g_[pÍ���m{b�q
}�¤�i�dl^�[�Z_j�k]dl^�q�bcd]b�k]Z�d]b�grq
xrd]uv^ Ö j�Z�[]dlÎWd]jvs�^�k��p^�[]^as�[]g_¦_^�qªZ_q��,d]u�^�k]Z_m�n�Y�^�k
n�Y�Z_o"^��½b�qtdlg�Zwi²jv[Vq�Z_o"^{Z�dª��Ü��®å�ËÊi�g_[h¡�����Z�e�k�Ñ|Ïz} Ó uv^,i²jv[Vq�Z_o"^{^�m�n�Ycg�e_^��(Ç������\�=��ñ����b��È
��Z_ka^ Ö j�bcn�n�^��z��bcd]uZ�Ycg�� Õ dl^�m�n�^�[VZ�d]jv[V^�o"grq�dl[VgrYÂdlg,^�q�Z�s�Yc^Gdl^�m�n�^�[VZ�d]jv[]^Qk]d]Z�s�b�Y�bcdfe_}
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a) 0.5 µm b) 1 µm

Ý�bc\rjv[]^,Ü�}Öçvõ Ó\z � s�[Ibc\ru�d�Æ�^�Y~�Äb~m,Z�\_^�k�g_s�d]Z_b�qv^��®i�[]grm?k]Z_m,n�Yc^WUS}¬Ç²Z�ÈQÔ�jvs Õ j�q�bcd]kWg_i�s�Z_b�q�bcd]b�o
i�^�[][Vbcdl^SÇ²Y�bc\rutd�m,b�o"[Vgrkldl[Vj�o"d]jv[V^�È�Z_q��ªÆ�Y�m,k�g_iy[]^�d]Z_b�qv^��zZ_j�kldl^�q�b�dl^Wb�qªZ�k]u�^�Z�i
g_i
s�Z_b�q�bcdl^_}aÇ�s�È Ó �pg
k]uv^�Z�`_^�k�g_iTs�Z_b�q�bcdl^_}

45

20

R = 12 

a)

5.0 10

1616 6.5 10 mm

b)

Ý�bc\rjv[]^�Ü�}¢��õ Ó ^�q�k]b�Yc^Gkln�^�o�b�m�^�q Ç²Z�Èa¯Mb~m�^�q�k]bcgrq�kpb~qm,mxyÇ�s�Èpn�uvg_dlg_\_[VZ�n�ug_i�Z_o"d]j�Z_Y�k]Z_m�n�Yc^�k�Z_k
uv^�Z�dMdl[]^�Z�dl^��
}�¤Mj�kldl^�q�bcd]b�kl^��wZ�dGÜ_Í��¬å"Ë³i�g_[MÍ��zm,b�q
x�Z_q��ÀZ_j�kldl^�m,n�^�[V^��ÀZ�dS��Ü��zå�Ë³i�g_[�¡��ª��Z�e�k
Ç²o"grq���b�d]bcgrqÏ,ÈI}

Ó u�^Qj�Ycd]b�m,Z�dl^Gdl^�q�k]b�Yc^Gkldl[]^�q�\_d]u�pZ_kMÜr��¡{����Z�i�g_[�d]uv^QÆ�[Vk]d�Z_q��¨�_���rÜ{����Z,i�g_[ad]uv^Qkl^�o"grq��
k]Z_m�n�Yc^_xÂZ_q��Äs�g_d]u®g_i�d]uv^�m?s�[]g_¦_^�b�q®Zk]b�m,b�Y~Z�[W��Z�e_}�Ý�bc\v}ÂÜ�}¢Ík]uvg���k�d]uv^S^�qv\rb�q�^�^�[Vb�qv\¬kldl[]^�k]kl¿
kldl[VZ_b~q5o�jv[]`_^ g_ihd]uv^¨kl^�o"grq��5dl^�q�k]b�Yc^®kln�^�o�b�m�^�q
} « dwo�Z_q5s�^®k]^�^�q5d]u�Z�dÀk]Z_m,n�Yc^�kzs�[]g_¦_^¨�Wbcd]u

��¡_Ü



qvgÄZ�n�n�Z�[]^�qtd�n�Y�Z_kld]b�o,��^�i�g_[Vm{Z�d]bcgrq
}ÀÝ�bc\v}�Ü�} ��k]uvg��Wk�qvgÄ�v^�dl^�o"d]Z�s�Yc^z[]^���j�o"d]bcgrq½b~q©Z�[]^�ZÄZ�d�d]u�^
i�[VZ_o"d]jv[]^Î�grqv^_}Á¯M^�kln�bcdl^d]u�b�k�Z�n�n�Z�[]^�q�d,Y~Z_o]¦ g_iWn�Y~Z_kld]b�o¬�v^�i�g_[Vm,Z�d]bcgrq
x�i�[IZ_o"dlg_\_[VZ�n�uteÃZ_q�Z_Yce�kVb�k
[]^�`_^�Z_Yc^���klgrm�^���b�m�n�Yc^M[Vjvn�d]jv[]^���jv^Gdlg{m,b~o"[]g�`_grb��Ào"grZ_Yc^�k]o"^�q�o"^¬Ç²ÝTb�\v}�Ü�}¢�rÈI}
¤M����bcd]b�grq�Z_Y e ¿�[VZ�ez��b�ô�[VZ_o"d]bcgrqzZ_q�Z_Yce�kl^�kp��^�[V^Wn�^�[]i�g_[Vm�^��ªgrq¬Z�s�[]g_¦_^�q{dl^�q�k]b�Yc^�k]Z_m�n�Y�^_} Ó uv^

n�jv[Vn�grk]^�g_iyd]u�^�kl^�dl^�kld]k���Z_k�dlg,Z_k]kl^�k]k�Z_qteªoIu�Z_qv\_^Qb�qªd]uv^G`_grY�j�m,^Wi�[VZ_o"d]bcgrq¬g_i�[]^�d]Z_b�qv^��¬Z_j�kldl^�qv¿
bcdl^w��j�^dlg¨d]uv^wdl^�q�kVb�Yc^dl^�kld�} Ó ��g¨Y�grqv\rbcd]j���b~q�Z_Y�k]^�o"d]bcgrq�k,�p^�[]^w^�`�Z_Y�j�Z�dl^��Âx�grqv^�o�Ycgrkl^wdlg¨d]u�^
i�[VZ_o"d]jv[]^¬k]bcdl^zZ_q��©d]u�^ªg_d]uv^�[SgrqÃZÄkl^�o"d]bcgrq i�Z�[hi�[]grmïd]uv^ªi�[VZ_o"d]jv[V^_} Ó u�^{[]^�k]j�Ycd]k���}���¡�çy����}±��ç
Z_q��Ã��}���¡_Ì�����}±��ç `_grY~j�m�^¬i�[IZ_o"d]bcgrqÃZ�d�d]uv^¬i�[VZ_o"d]j�[]^kl^�o"d]bcgrq
x�Z_q��Ãi�g_[Sd]uv^Z�[]^�Z®i²Z�[�i�[Vgrm�d]u�^
i�[VZ_o"d]jv[]^SÇ�\_[Vbcn�kpkl^�o"d]bcgrq�È�[]^�kln�^�o"d]bc`_^�Yce_x�k]uvg��Ad]u�Z�d�qvgSoVu�Z_qv\_^Mb~q,d]uv^M`_grY�j�m�^Wi�[IZ_o"d]bcgrq{g�o�o�jv[][V^��
}
Ó u�b~k�m�^�Z_q�kWd]u�Z�dM[]^�d]Z_b�qv^��ÄZ_j�kldl^�q�bcdl^���b~�Àqvg_dWdl[VZ_q�kli�g_[Vm9b�q�dlgzm,Z�[]dl^�q�kVbcdl^hb~q���b�o�Z�d]b�q�\,bcd]kWu�bc\ru
kld]Z�s�b~Y�bcd¥e_}

Ó u�^�m,b�o"[Vgrkldl[Vj�o"d]jv[V^Qg_s�d]Z_b�qv^��ÀgrqÀd]u�^hYcg��àdl^�m,n�^�[IZ�d]jv[]^�¤M¯M«�b�k�kVb�m,b�Y�Z�[�dlg{d]u�Z�dMg_s�kl^�[]`_^��
grqwkldl^�^�Y~ka[]^�n�g_[]dl^��s�ewË�Z�s�Z_Y�Yc^�[Vgw×�Ø Ù_Ú�Û ����������} Ó u�b�k�b�k�x�Z,`_^�[]e¬Æ�qv^Qm,b�§�d]jv[]^�g_i�s�Z_b�q�bcd]b�oWi�^�[][Ibcdl^
Z_q��u�b�\ruzo�Z�[Vs�grqo"grqtdl^�qtd�[]^�d]Z_b�q�^��Z_j�kldl^�q�bcdl^_} Ó utj�k�x�d]u�^Gd]uv^�g_[]e{g_iTn�u�Z_k]^Mdl[IZ_q�kli�g_[Vm,Z�d]bcgrq�k�b~k
o"grqvÆ�[Im�^��
x�kln�^�o�b�Z_Y�YceSd]uv^Wã ä o"grq�o"^�n�d���u�b�oVuzb�q���b~o�Z�dl^�k�d]u�Z�d�Z�d�Ycg���^�[�dl^�m�n�^�[VZ�d]jv[V^Wd]uv^M`_grY�j�m,^
i�[VZ_o"d]bcgrqg_i�s�Z_b�q�bcdl^�i�g_[Vm{Z�d]bcgrqwb�k�b�q�o"[]^�Z_kl^��
}

Ó u�^�k]dl[]^�qv\_d]ug_i�d]u�b�k�¤M¯W«p��Z_kaqvg_daZ_kau�b�\ruzZ_ka^"§�n�^�o"dl^��©Ç²Z_q��b~q�o"grq�k]b�k]dl^�q�d���bcd]uzd]uv^Qu�bc\ru
u�Z�[V��qv^�k]kIÈ{Z_o�o"g_[V��b�q�\½dlg.��u�Z�d¬u�Z_kªs�^�^�q([]^�n�g_[]dl^��(i�g_[wkldl^�^�Y�k¨Çÿ¡�}¢�Á£���Z�ÈI}Ó« dm,Z�e(s�^�d]u�Z�d
o�Z�[]s�b~�v^�kQZ�dQd]uv^ªo"^�Y�Y�s�grj�q���Z�[Ibc^�k�Z�[]^{o�Z_j�k]b~qv\wZw�v^�o"[]^�Z_k]^ªb�q kldl[V^�qv\_d]u
}S�y^�k]kQm,Z_q�\rZ_qv^�kl^ªZ_q��
u�bc\ru�^�[Qqvg���j�Yc^�o"grj�q�dQ�pgrj�Y��®[V^���j�o"^�o�Z�[]s�b���^h`_grY~j�m�^�i�[VZ_o"d]bcgrq Z_q��¨k]^�\_[]^�\rZ�d]bcgrq ^"ô�^�o"d]k�} Ó u�b�k
k]uvgrj�Y��,s�^�d]Z�¦_^�qb~q�dlgSZ_o�o"grj�qtd�dlgSb~m�n�[]g�`_^�d]uv^Gm�^�oIu�Z_q�b�o�Z_Y�n�[]g_n�^�[]d]bc^�k�g_iy¤M¯M«I} Ó uv^MY�bcdl^�[VZ�d]j�[]^
k]uvg���k�d]u�Z�d�g_d]u�^�[a[]^�kl^�Z�[VoIuv^�[Vkau�Z�`_^Q[]^�n�g_[]dl^��ÀZ�m,Z�§�b~m�j�m���} Ó } Ôªg_i���} ��Ì_Ìª£���Z��Wbcd]u®��}���� g_i
^�Ycgrqv\rZ�d]b�grqÄ�Ö¡���Ü_��x Ó u�^�oVuv^�m{b�o�Z_Y�o"grm,n�grkVbcd]bcgrq,g_i
d]u�b�k�¤M¯M«�b�k�Ý�^"¿fÌ�}¢�_�rË�¿f¡�}¢Í_ÌrÔ�b�¿¥��}¢¡_¡_��q�¿¥��}¢�v��Ë�j
�adI�zx�Z_j�kldl^�q�bcd]b�k]^��Z�dW�r����å�Ë(i�g_[WÜ��,m{b�qZ_q��Z_j�kldl^�m,n�^�[V^��wZ�dW¡_Í��ªå�Ë(i�g_[WÜ��ªm,b�q
}

Ó u�^¬j�Ycd]b�m,Z�dl^¬dl^�q�k]b~Yc^kldl[]^�qv\_d]uÃg_s�d]Z_b~qv^��.b�q d]uv^n�[]^�k]^�q�d��pg_[]¦½b~k�b�q�o"grq�k]b~kldl^�q�dS��b�d]u½d]u�^
m�^�Z_k]j�[]^ªg_iMu�Z�[V��q�^�k]k�} Ó u�b�khb�k�s�^�o�Z_j�k]^zZ_o�o"g_[V��b�qv\®dlg®d]uv^ª�Wb��v^�Yce®¦�qvg���qÃZ�n�n�[]g�§vb�m,Z�d]bcgrq½g_i
z Ö }�Ü�}��z�Ö¡_Í��_�T��u�b�oIu[]^�Y�Z�dl^�kWd]uv^�e�bc^�Y��Àkldl[]^�qv\_d]u�i�[Vgrm*d]uv^hu�Z�[V��qv^�kVk�`�Z_Y~jv^_x�d]uv^�e�bc^�Y~�wkldl[]^�qv\_d]u
�pgrj�Y��¬s�^,���_Ü_Ì{����Z�}

����� ÌF� ÇÿÜ�}���È
��uv^�[V^ ��� b�kGd]u�^�ÞMb�oV¦_^�[Vkhu�Z�[V��qv^�kVkGqtj�m�s�^�[�xyZ_q����>d]uv^ª��}¢¡n�^�[Vo"^�qtdGg�ô�kl^�d�e�b�^�Y�� kldl[]^�qv\_d]uÂx
¦�\_i�m{m8�¡ �Ç�¢ÊÜ�}¢��������Z�ÈI}�æWg��p^�`_^�[�x�d]u�^Gdl^�q�k]b�Yc^QkVZ_m�n�Yc^�i²Z_b�Yc^��¬n�[]^�m{Z�d]jv[]^�Yce®Ç²ÝTb�\v}�Ü�}¢ÍrÈI}

Ó u�^�i�[VZ_o"d]jv[]^Mk]jv[]i²Z_o"^�k�b~q{Ý�bc\rk�}vÜ�}¢��Z_q��zÜ�}¢Ü�k]uvg��¶d]u�Z�d�o�Yc^�Z�`�Z�\_^Gn�[V^�o"^��v^�k���j�o"d]b�Yc^ai�[VZ_o"d]jv[V^_x
��u�b~oVu b�kGo"grqvÆ�qv^�� dlgw[]^�\rb�grq�kQZ�[]grj�q��®\_[VZ�n�u�bcdl^�qvg���j�Y�^�k���uv^�[]^Sn�Y�Z_q�^,kldl[]^�k]kQo"grq���bcd]bcgrq�kGm{Z�e
g�o�o�jv[�Ycg�o�Z_Y�Yce_}

Ó u�^|o�Yc^�Z�`�Z�\_^�n�[]g�o"^�kVkÂb�kÂkl^�q�k]bcd]bc`_^�dlgad]u�^|n�[]^�kl^�q�o"^|g_i�u�^�dl^�[]g_\_^�qv^�bcd]bc^�k�k]j�oIu�Z_kyY~Z�[]\_^|o�Z�[]s�b���^�k
g_[S\_[VZ�n�u�b�dl^_}À«�q½�v^�d]Z_b~Yc^��¨i�[VZ_o"dlg_\_[VZ�n�u�b�o{�pg_[]¦¨grq o�Yc^�Z�`�Z�\_^i�[VZ_o"d]jv[]^�kSb�q½kldl^�^�Y�k,£�bcs�klgrq¶�Ö¡_Í����
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Ý�bc\rjv[]^hÜ�}¢Í�õ Ó uv^Q^�qv\rb�q�^�^�[Vb�qv\,kldl[V^�k]k�¿¥kldl[VZ_b~qÀo�jv[]`_^�g_i�grqv^�g_i�d]uv^�dl^�q�k]b�Yc^QkVZ_m�n�Yc^�k�}X~Wg_d]b�o"^�d]u�Z�d
grq�Yceª^�Y�Z_kld]b�o�kldl[VZ_b�q¬��Z_ka[]^�o"g_[I�v^��
}

10 mm

Ý�bc\rjv[]^¬Ü�} �tõ Ó uv^ªdl^�q�k]b�Y�^{k]Z_m�n�Y�^�k�Z�i�dl^�[Sdl^�kld]b�qv\v}£~�g_d]b�o"^zd]uv^zi�[IZ_o"d]jv[]^{g_i�s�g_d]u½Z�d�d]u�^ª\rZ_jv\_^
Yc^�qv\_d]u

i�grj�q��Sd]u�Z�d|o�Yc^�Z�`�Z�\_^Wi�[IZ_o"d]jv[]^���Z_k|b�q�bcd]b~Z�dl^��Sste�d]uv^ao"[VZ_o]¦�b�qv\�g_i�s�[Ibcdld]Yc^�kl^�o"grq���n�u�Z_kl^�n�Z�[]d]b�o�Y�^�k�x
q�Z_m�^�Y�e,bc[]grq{o�Z�[Vs�b��v^�k�} z `�b���^�q�o"^�g_iÂd]u�b�k|n�u�^�qvgrm�^�qvgrqzb�k�g_s�kl^�[]`_^��¬b�qªÝTb�\v}�Ü�}�����}|« d�b�k�n�grk]kVbcs�Yc^
d]uv^�[]^�i�g_[]^Sd]u�Z�d�d]uv^Sm�^�Z_j�k]j�[]^��Àdl^�q�k]b�Yc^Skldl[]^�qv\_d]u®b�kW[]^�Z_Y�Y�eÀZªo�Y�^�Z�`�Z�\_^,i�[IZ_o"d]jv[]^Skldl[]^�k]k�} Ó u�b�k�b~k
o"grqvÆ�[Im�^��,��b�d]u�d]uv^Wo"grm,n�[]^�k]k]b�grq,dl^�kld�x�k]b�q�o"^�d]uv^�[]^�kVj�Ycd]k�kVuvg��¶d]u�Z�d�grq�Yceh��}¢�r�Óg_iÂ�v^�i�g_[Vm,Z�d]b�grq
g�o�o�jv[][]^�� j�q��v^�[�¡�}¢�_¡�£���Zg_i�kldl[V^�k]k���bcd]uvgrj�dMi�[VZ_o"d]jv[V^_} Ó uv^SÞ�b�o]¦_^�[IkQu�Z�[V��q�^�k]k�Z�dGd]uv^�o"^�q�dl[]^
g_i�d]uv^Qk]Z_m�n�Yc^_xv��uv^�[]^Q��^�i�g_[Vm{Z�d]bcgrqwb�k�m,Z�§vb�mhj�mx�b�q�o"[]^�Z_kl^��¬i�[]grm>�r��Ü�dlgzÍ��r�,æWÞ�}

��Ì��



a) b)

Ý�bc\rjv[]^aÜ�}¢��õ�Ô z �*m,b�o"[Vg_\_[VZ�n�u�k�k]u�g���b�q�\Wd]uv^�i�^�Z�d]jv[]^�k|g_i�d]uv^�i�[VZ_o"d]jv[V^�kVjv[]i²Z_o"^_}�Ç²Z�Èc�Âg��p^�[�m,Z�\�¿
q�bcÆ�o�Z�d]bcgrqSg_i�d]u�^as�[]g_¦_^�q,kVjv[]i²Z_o"^_x�Ç�s�È z q�Y�Z�[]\_^��,b�m{Z�\_^�g_i�Z_q,Z�[V^�ZG��bcd]u�m,b~o"[]g�`_grb��{o"grZ_Yc^�k]o"^�q�o"^_}
Ó u�b~k�o"g_[][]^�kln�grq���k�dlg{d]uv^Qm,Z�[]¦_^���Z�[]^�Z,b�qb�m{Z�\_^ªÇ²Z�ÈI}

a) b)

Ý�bc\rjv[]^GÜ�}¢Ü�õpÔ z ��m,b~o"[]g_\_[VZ�n�u�k�k]u�g���b�q�\�s�[Ibcdld]Yc^WZ_q��z��j�o"d]b�Yc^�Z�[]^�Z_k�}WÇ²Z�È¤�yg��³m,Z�\rq�bcÆ�o�Z�d]bcgrqzg_i
i�[VZ_o"d]jv[]^Sk]jv[]i²Z_o"^�b�q�dl^�q�k]b�Yc^hk]Z_m�n�Y�^hb���^�q�d]bcÆ�^���Z_kS��kld�}ªÇ²Z�È Ó u�^hZ�[]^�Zb~q���b�o�Z�dl^���steÀd]uv^�k Ö j�Z�[]^
kl^�^�m,k�dlg,s�^GZ_qvg_d]uv^�[W��j�o"d]b�Yc^GZ�[]^�Z�}

��Ì_¡



40µma)

Carbide

mµ40b)

Carbide

Ý�bc\rjv[]^,Ü�}�����õ¥�ygrqv\rbcd]j���b�q�Z_YÂ`�bc^��Êg_ipd]uv^�i�[VZ_o"d]jv[]^�k]jv[Vi�Z_o"^�g_i�grqv^�g_i�d]u�^hdl^�q�k]b�Yc^�k]Z_m�n�Yc^�k�}zÇ²Z�È
Ô�uvg���k�d]uv^Gi�[VZ_o"d]jv[V^Qg_iTZ{m,Z_qv\rZ_qv^�kl^�o�Z�[]s�b��v^G�Wu�b�oVum{bc\ru�d�s�^Gd]uv^Qo�Z_j�kl^Qg_i�o�Yc^�Z�`�Z�\_^�i�[VZ_o"d]jv[V^
b�q�b�d]b�Z�d]bcgrqzg_i�d]u�b�k�¤W¯M«Å}�Ç�s�È�Ô�uvg���k�Z_Y�klg�d]u�^Gi�[VZ_o"d]j�[]^Qk]jv[]i²Z_o"^QZ_q��wo�Z�[Vs�b��v^�k�Z�d�d]uv^G^���\_^Qg_i�d]u�^
i�[VZ_o"d]jv[]^_}�~Wg_d]b�o"^_x�u�g��p^�`_^�[�x�d]u�Z�d�d]uv^Qi�[VZ_o"d]jv[]^Qk]j�[]i�Z_o"^�[]^�`_^�Z_Y�ka��j�o"d]b�Yc^GZ�[]^�Z_k�}

��Ì_Ì



EGF�E ¦�¹�í�í§1�N¨R
¤Mo�o"g_[V��b�qv\�dlg�[V^�k]j�Ycd]k�x�bcd���Z_kpi�grj�q��,d]u�Z�dpd]uv^Wd]uv^�g_[]e,g_i
n�u�Z_kl^�dl[VZ_q�kli�g_[Im,Z�d]bcgrq�kpZ�n�n�Y�b�^���dlg�d]u�^
�v^�k]b�\rqSg_i�j�Ycdl[VZ�¿¥u�bc\ruSkldl[V^�qv\_d]u{kldl^�^�Y~k�xto�Z_q,Z_Y~klgQs�^�Z�n�n�Y�bc^��Sdlg�Z_j�kldl^�m�n�^�[]^�����j�o"d]b�Yc^�bc[]grq�k�}�©au�b�k
b�kps�^�o�Z_j�kl^Gd]uv^Gm,b~o"[]grkldl[Vj�o"d]j�[]^�g_s�d]Z_b�qv^��¬Z�d�`_^�[]e¬Ycg��³Z_j�kldl^�m�n�^�[Vb�qv\hdl^�m�n�^�[VZ�d]jv[V^�b~kpb~�v^�q�d]b~o�Z_Y
dlgQd]u�Z�d�i�grj�q���b�q�kldl^�^�Y�k�x���u�b~oVu�u�Z�`_^�n�[]g�`_^��,dlg�u�Z�`_^�dl^�q�k]b�Yc^akldl[V^�qv\_d]u�g�`_^�[�¡�}¢��£G�TZ�}|æWg��p^�`_^�[�x
��j�o"d]b~Yc^wbc[]grq�k{o"grq�d]Z_b�q�kªqvg���j�Y�^�kSg_iG\_[VZ�n�u�bcdl^_x�Z_q��Òd]uv^�eÁZ�[]^Ào�Z_k]d�}ª©au�b�k,Y�^�Z_��k,dlg Z©q�Z�d]jv[IZ_Y
kl^�\_[]^�\rZ�d]b�grq¶g_iGoIuv^�m,b�o�Z_YW^�Yc^�m�^�qtd]k,��b�d]uÒqv^�\rZ�d]bc`_^�^"ô�^�o"d]k�}à�ÀZ_q�\rZ_qv^�kl^Ài�g_[z^"§�Z_m�n�Yc^_x�i�g_[Vm{k
o�Z�[]s�b~�v^�k�Z�d�d]uv^Go"^�Y�Y�s�grj�q���Z�[Vbc^�k�}�©auv^�kl^�u�Z�[V�¬o�Z�[]s�b~�v^�k�Z�[V^Mn�[]^�k]j�m,Z�s�YceSdlghs�^Ms�Y�Z_m�^��ªi�g_[pd]u�^
n�[]^�m{Z�d]jv[]^Gi²Z_b�Y�jv[]^Mgrqwdl^�q�k]b�Yc^�dl^�kld]b�q�\v}
« iyd]uv^�n�[V^�kl^�q�o"^Gg_iys�[Vbcdld]Yc^�m,Z_qv\rZ_qv^�k]^Qo�Z�[]s�b��v^�k�b�k���b�m,b�q�b~k]uv^��
xrb�q�bcd]b�Z�d]bcgrqªg_i�o�Yc^�Z�`�Z�\_^�i�[IZ_oÅ¿

d]jv[]^¬m,Z�e©s�^ª^�Y~b�m,b�q�Z�dl^�� Z_q�� dl^�q�k]b~Yc^ªkldl[V^�qv\_d]u.b�m�n�[Vg�`_^��
}«©au�b~k��pgrj�Y��½��b��v^�q½d]uv^z[VZ_qv\_^¬g_i
¤M¯W«Å°±k�m,^�oVu�Z_q�b~o�Z_Y
n�[]g_n�^�[]d]bc^�k�}

��Ì�ç



¬ ¯®±°³²µ´·¶ ¸·¹

º¼» ½ ½ ¾À¿ÂÁ ¾ÄÃ Å Æ »ÈÇÉ» ¿ËÊ ÌÍ¿ÉÎ

« d�o�Z_q¨s�^�k]Z_b�� �Wbcd]u o"^�[]d]Z_b�qtd¥e d]u�Z�d�Z_j�kldl^�m�n�^�[]^��¨��j�o"d]b�Yc^�o�Z_kldhbc[]grq�kGZ�[]^ªo"grm�n�Yc^"§ m,Z�dl^�[Vb�Z_Y~k
��bcd]u(uv^�dl^�[]g_\_^�q�^�grj�km,b�o"[]grk]dl[Vj�o"d]jv[]^�k�}Ï©auv^�eÁZ�[V^_x�qv^�`_^�[]d]uv^�Y�^�k]k�xa`_^�[VkVZ�d]b�Yc^®m,Z�dl^�[Vb�Z_Y�kª��uvgrk]^
m�^�oIu�Z_q�b�o�Z_Y�n�[Vg_n�^�[Vd]bc^�k�o�Z_q�s�^�`�Z�[Vb�^���g�`_^�[���b~�v^�[VZ_qv\_^�k�s�e�Z_Ycdl^�[Ib�qv\�d]uv^aoVu�^�m,b�o�Z_Y�o"grm�n�grk]b�d]bcgrq
g_[an�[Vg�o"^�k]kVb�qv\�o"grq���bcd]b�grq�k�}

©au�^Q��g_[V¦zn�[]^�kl^�qtdl^��Àb�qd]u�b�k�d]uv^�k]b~kau�Z_k�o"grqtdl[Vbcs�jvdl^��dlgªj�q��v^�[Vkld]Z_q���b�qv\hd]uv^�i²Z_o"dlg_[VkW��u�b�oIu
o"grqtdl[]grY�d]uv^w�v^�`_^�Y�g_n�m�^�qtd�g_iMm,b~o"[]grkldl[Vj�o"d]j�[]^_}6Z�q�^zg_iMd]uv^wb�m,n�g_[Vd]Z_q�d�m,b�o"[Vgrkldl[Vj�o"d]jv[IZ_Ypo"grqv¿
kld]bcd]j�^�q�d]k,b~k�d]uv^wi�[VZ_o"d]bcgrq.g_iGZ_j�k]dl^�q�bcdl^d]u�Z�dzb�kS[]^�d]Z_b�qv^��ÁgrqÒo"g�grY�b�qv\®d]uv^Ào�Z_k]d�¿¥bc[]grqÁi�[]grm d]u�^
Z_j�kldl^�m,n�^�[Ib�qv\�dl^�m�n�^�[VZ�d]jv[]^�dlgMZ_m�s�bc^�q�d
dl^�m,n�^�[IZ�d]jv[]^_}T«fdÂb�kÂ¦�qvg���qGd]u�Z�dyd]uv^|i�[VZ_o"d]bcgrqGg_ivZ_j�kldl^�qv¿
bcdl^{b~kQm,Z�§vb�m,b�kl^��®s�eÄdl[VZ_q�kli�g_[Vm,Z�d]bcgrq¨dlgÀs�Z_b�q�bcdl^�Z�d�Zdl^�m�n�^�[VZ�d]j�[]^{klgrm�^��Wuv^�[]^,s�^�d¥�p^�^�q¨d]u�^
s�Z_b�q�bcdl^ Õ kld]Z�[]d�Z_q��Àm,Z�[]dl^�q�k]bcdl^ Õ kld]Z�[]dWdl^�m�n�^�[VZ�d]jv[]^�k�}�« d���Z_kan�grk]k]b�s�Yc^�dlg Ö j�Z_qtd]bcd]Z�d]bc`_^�Yce¬[]^�n�[Vg�¿
��j�o"^hd]u�b�kWg_s�kl^�[V`�Z�d]bcgrq®j�kVb�qv\ªZ¬qv^�j�[VZ_Y�q�^�d¥�pg_[]¦�m�g��v^�Y�b�q���u�b�oIuÀd]u�^hb�q�n�jvd]kMo"grq�k]b�kldl^��Äg_i|d]u�^
�v^�d]Z_b�Y�^��oVuv^�m,b~o�Z_Yyo"grm�n�grk]bcd]b�grqZ_q��¬d]uv^�Z_j�k]dl^�q�bcd]b�k]b~qv\hZ_q��wZ_j�kldl^�m�n�^�[Vb~qv\�uv^�Z�d Õ dl[]^�Z�d]m�^�qtd]k�}

©au�^Sm,g��v^�Y�i�g_[Q[]^�d]Z_b~qv^�� Z_j�kldl^�q�b�dl^��pZ_kQo"[V^�Z�dl^��©j�k]b~qv\zZY~Z�[]\_^ Ö j�Z_q�d]bcdfe�g_ip^"§�n�^�[Ib�m�^�qtd]Z_Y
��Z�d]Z o"grY�Y�^�o"dl^��.i�[Vgrm�d]u�^n�jvs�Y�b~k]uv^��¨Y�b�dl^�[VZ�d]jv[]^_}½«fd�b�k�b�qtdl^�[]^�kld]b~qv\�d]u�Z�d�d]uv^woVuvgrb~o"^g_iWb�qvn�jvd]k
m,Z_�v^zZÀo"[Vj�o�b�Z_Y���bcô�^�[]^�q�o"^,dlgÀd]uv^zZ_o�o�jv[VZ_o"e¨g_i�d]u�^ªm�g��v^�Yÿ}[©au�j�k�x�d]uv^ªj�k]^{g_i�d]b�m�^ªZ_Ycgrqv^ªZ_k
Z_qwb�q�n�jvd�b�k�b�Y�Y Õ Z_��`�b�k]^��{s�^�o�Z_j�kl^Gd]u�^G[]^�Z_Y
�v^�n�^�q��v^�q�o"^�g_i�m,b�o"[Vgrkldl[Vj�o"d]jv[IZ_Y�^�`_grY~jvd]bcgrqb�k�grqd]u�^
Ycg_\rZ�[Vb�d]u�mÓg_iyd]b�m�^_x�Z_q��{d]u�^Mqv^�df��g_[V¦{b�k�i�grj�q��{qvg_dpdlg�s�^�k]j�Ð{o�b�^�q�d]YceSn�g��p^�[]i²j�Y�dlg�o�Z�n�d]j�[]^�d]u�b~k
`�bcd]Z_YÂ�v^�d]Z_b�Y�}

©au�^Mqv^�j�[VZ_Y�q�^�d¥�pg_[]¦ªm�g��v^�Y�b�k�n�Z�[]d]b�o�j�Y~Z�[VYce�j�kl^�i²j�Y�b�q{df��gS[]^�k]n�^�o"d]k�õ�Ç²b�È|b�d�[]^�`_^�Z_Y~k�o"grm�n�Yc^"§
b�qtdl^�[VZ_o"d]bcgrq�k�s�^�df��^�^�qd]u�^G`�Z�[Vb~Z�s�Yc^�k�o"grq�dl[VgrY�Y�b�qv\hd]uv^�[]^�d]Z_b�q�^��Z_j�kldl^�q�bcdl^Qo"grqtdl^�qtd�Ñ�Ç²b�b�È�bcd�kl^�[]`_^�k
Z_k�Z_qÀZ_k]kl^�k]k]m,^�q�dag_i�d]uv^G^"§�n�^�[Vb�m�^�qtd]Z_Y
��Z�d]Z�s�e¬n�[]g�`�b���b�qv\h^�kld]b�m,Z�dl^�k�g_iTj�q�o"^�[]d]Z_b�qtd¥e_}

©au�j�k�x
d]u�^,qv^�jv[VZ_Y�qv^�df��g_[V¦Äm�g��v^�Y���Z_kQj�kl^�� b~q Zj�q�b Ö jv^h�pZ�eÄdlgn�[]g�`�b��v^«Ñ�^"§�n�^�[Ib�m�^�qtd]Z_Y
��Z�d]Z�Ò©i�g_[ªd]uv^À`�Z_Y�b���Z�d]b�grqÃg_i�Z©n�ute�k]b~o�Z_Yam�g��v^�Y�i�g_[{[]^�d]Z_b�q�^��ÁZ_j�kldl^�q�b�dl^_}Ë©�u�b�k�Y�Z�dldl^�[zm�g���^�Y
��Z_kas�Z_kl^��Àgrqwd]uv^�s�Z_b�q�bcdl^�dl[VZ_q�kli�g_[Im,Z�d]bcgrqwm�^�oIu�Z_q�b�kVm}�Þ�^�[]eY�b�dld]Yc^Gs�Z_b�q�b�dl^�o�Z_q�i�g_[Vm*Z�dWu�bc\ru
dl[VZ_q�k]i�g_[Vm{Z�d]bcgrq¬dl^�m�n�^�[VZ�d]jv[]^�k�xvd]utj�k�Y~b�m,bcd]b�q�\Qd]uv^QZ_m�grj�qtd�g_i�o�Z�[]s�grq¬d]u�Z�d�n�Z�[]d]bcd]b�grq�k�b�q�dlg�d]u�^
[]^�k]b~��j�Z_Y�Z_j�kldl^�q�bcdl^_x���u�b~oVuªd]uv^�q¬[]^�m,Z_b�q�k�j�q�kld]Z�s�Yc^WdlgSm{Z�[]dl^�q�k]bcd]b~o�dl[VZ_q�kli�g_[Im,Z�d]bcgrqªgrqo"gtgrY�b~qv\v}
Z�qÃd]uv^g_d]u�^�[{u�Z_q��
x�dl[VZ_q�kli�g_[Vm,Z�d]bcgrq.Z�dªu�bc\ruÃj�q��v^�[Io"gtgrY�b~qv\rkhs�^�Y�g��ßd]uv^s�Z_b~q�bcdl^ Õ kld]Z�[]dSdl^�mS¿
n�^�[VZ�d]jv[]^QY�^�Z�`_^�k�Y~bcdld]Yc^QZ_j�kldl^�q�bcdl^QZ�`�Z_b�Y�Z�s�Y�^Gi�g_[a[V^�dl^�q�d]bcgrqÀgrqwo"g�grY�b�qv\�dlg{Z_m�s�bc^�qtd�dl^�m�n�^�[VZ�d]jv[V^_}

��Ì_�



©auv^Wm�g���^�Y��pZ_k�d]uv^�[]^�i�g_[]^�Z�s�Y�^adlg�^"§�n�Y�Z_b�qSd]u�^�^"§�n�^�[Ib�m�^�qtd]Z_Y�g_s�kl^�[]`�Z�d]bcgrq�k�xt��bcd]uvgrj�d|j�k]b�qv\QZ_qte
Z_�)Ó]j�kld]Z�s�Y�^�n�Z�[VZ_m�^�dl^�[Vk�Ñt[]^�m{Z_b�q�b�qv\Q��b�k]o"[]^�n�Z_q�o�bc^�k�s�^�d¥�p^�^�q{d]uv^Mm�g��v^�Y�Z_q���^"§�n�^�[Vb�m�^�qtd]Z_Y���Z�d]Z
o"grj�Y��S[V^�Z_klgrq�Z�s�Yc^�Z_q�� Ö j�Z_Y�b�d]Z�d]bc`_^�Yce�s�^�^"§�n�Y�Z_b�qv^��Sb�qhdl^�[Vm{k�g_i�Z_q,b~q�uvgrm�g_\_^�qv^�grj�k���b�kldl[Vb�s�jvd]bcgrq
g_i�o�Z�[]s�grq
}

Z�q�^�g_i|d]uv^Sm�grkldM^"§vo�bcd]b�qv\zgrjvd]o"grm�^�k�g_i|Z_Y�Y�d]uv^h��g_[V¦Àb�kWd]u�Z�dMZzk]j�b�dl^�g_i�m�g��v^�Y�kWu�Z_kMs�^�^�q
o"[]^�Z�dl^��ÓÇ²Ý�bc\v}G����}���Èz�Wu�b�oVu¶[]^�n�[V^�kl^�q�d]k¬d]u�^®m,grkldo"grm�n�Yc^�dl^ kl^�d¬dlgÁ��Z�dl^_xMqv^�o"^�k]k]Z�[]e(i�g_[zd]u�^
�v^�k]b�\rq�g_ipZ_j�kldl^�m�n�^�[]^��®��j�o"d]b�Yc^So�Z_kldQbc[]grq
}T©�uv^hkVj�bcdl^�b�q�o�Y�j��v^�kad]uv^�[Im�g���e�q�Z_m{b�o�x�¦�b�q�^�d]b�o�Z_q��
m�^�oIu�Z_q�b�o�Z_Y
n�[]g_n�^�[]d¥e¬m�g��v^�Y�k�x���u�b~oVu¬dlg_\_^�d]uv^�[�o�Z_qws�^Qj�kl^��b~q�v^�k]bc\rq
}

©au�^�[]^�Z�[]^ÄZ©q�j�m�s�^�[ªg_iQb�qtdl^�[]^�kld]b�qv\½grjvd]o"grm�^�kzi�[]grm ^�`_^�q�Ó]j�kld{d]u�^�o�jv[Vk]g_[]e.j�kl^Àg_iGd]u�^
m�g��v^�Y�k�}�©au�j�k�xMbcdwu�Z_ks�^�^�q5�v^�m,grq�kldl[VZ�dl^��5d]u�Z�dwd]uv^¨j�kl^ g_iSj�q Õ q�g_d]oVuv^��àË�u�Z�[]n�e(b�m,n�Z_o"d
k]Z_m�n�Yc^�k�i�g_[�Z_m�s�b�^�q�dpdl^�m�n�^�[VZ�d]jv[]^Mdl^�kld]k�b�k�^�k]kl^�qtd]b�Z_Y�Yce�[V^���j�q���Z_qtd|s�^�o�Z_j�kl^Md]uv^Mdl^�kld�o"g_[][]^�Y�Z�dl^�k
��bc[V^�o"d]Yce{��b�d]u¬dl^�q�k]b�Yc^G��j�o"d]b�Y�bcdfe_}
« dª�pgrj�Y��Òs�^Àj�kl^�i²j�YadlgÃo"grqtd]b�qtj�^ÀdlgÃ�v^�`_^�Ycg_n(d]uv^Äm{Z�d]uv^�m,Z�d]b�o�Z_YMm�g��v^�Y�k�}ª©au�^�Z�dldl^�m�n�d

dlg©�v^�kVo"[Vbcs�^¬d]uv^w¦�b�qv^�d]b�o�kSg_iGo"^�m�^�qtd]bcdl^wn�[V^�o�bcn�bcd]Z�d]bcgrqÃi�[]grm Z_j�kldl^�q�bcdl^wu�Z_kªm,Z_qte j�qFÓlj�k]d]bcÆ�^��
Z�n�n�[Vg�§vb�m,Z�d]bcgrq�k�}ÃÝ�g_[,^"§�Z_m,n�Yc^_x�bcd�b�k,j�q�Y~bc¦_^�Yce d]u�Z�d,d]u�^wb�q�bcd]b�Z_Ypo�Z�[]s�b~�v^wb�k�o"^�m�^�qtd]bcdl^_Ñad]uv^�[]¿
m�g��ve�q�Z_m,b�o���Z�d]ZªZ�[V^Sq�^�^��v^��Ädlg¬��^�Z_Yy��b�d]u�Z_qtewdl[VZ_q�kVbcd]bcgrqÄo�Z�[]s�b��v^�k�}M¤Õj�kl^�i�j�Y�m�g��v^�Yy��grj�Y~�
Z_Y�Ycg��>Z_Y�Y�o�Z�[]s�b��v^�kSdlg¨n�[V^�o�bcn�bcd]Z�dl^wZ�d,d]u�^wk]Z_m�^wd]b�m,^wZ_Ycs�^�bcd�Z�d{��b�ô�^�[]^�qtd�[VZ�dl^�k�x�klg d]u�Z�d,d]u�^
kl^ Ö jv^�q�o"^Mg_[�n�Z�[VZ_Y�Yc^�Y��v^�`_^�Ycg_n�m,^�q�dpg_i
d]uv^�m,b�o"[]grkldl[Ij�o"d]jv[]^Mo"grj�Y��ªs�^Mm�g��v^�Y�Yc^��
}Ô©auv^Wdl[VZ_q�k]b�d]bcgrq
i�[]grm jvn�n�^�[WdlgYcg���^�[Gs�Z_b�q�bcdl^hZ_Y�klgqv^�^���kMdlgs�^�^"§�n�[]^�kVkl^�� Ö j�Z_qtd]bcd]Z�d]bc`_^�Y�e_}��wg��v^�Y�k�Y�b�¦_^�d]uv^�k]^
[]^�Yce grq d]uv^�[Im�g���e�q�Z_m{b�o,��Z�d]ZÄ��u�b~oVu Z�[]^zq�g_d�e_^�d�Z�`�Z_b�Y�Z�s�Yc^_x�dlg_\_^�d]uv^�[���bcd]u Z�¦�qvg���Yc^��v\_^zg_i
b�qtdl^�[]i²Z_o�b�Z_Y�^�qv^�[]\rbc^�k�Z_q��zd]uv^Gq�j�m�s�^�[��v^�q�k]b�d]bc^�k�g_iTqtj�o�Yc^�Z�d]bcgrq¬k]bcdl^�k�}�Þ|Z_Y~b���Z�d]bcgrqª��grj�Y��z[]^ Ö j�bc[]^
Ö j�bcdl^Q�v^�d]Z_b�Y�^��m,b�o"[]grkldl[Ij�o"d]jv[VZ_Y
Z_q�Z_Y�e�k]b~k�}
��^�o"^�q�dQ�pg_[]¦.����������u�Z_k�k]uvg��Wq®d]u�Z�dQb�q�o"[]^���bcs�Ycewkldl[Vgrqv\wkldl^�^�Y�kQo�Z_q¨s�^Sg_s�d]Z_b~qv^��®steÄdl[VZ_q�kl¿

i�g_[Vm,b�qv\{dlgªs�Z_b~q�bcdl^QZ�dM`_^�[]ewYcg���dl^�m�n�^�[VZ�d]jv[V^�k�}��|[Vgrm,b�k]b�q�\�n�[]^�Y�b�m{b�q�Z�[]e,�pg_[]¦wu�Z_kWs�^�^�qÀ�vgrq�^
b�qd]u�b�kao"grqtdl^"§�d�s�e¬Z_j�kldl^�m�n�^�[Vb�qv\,¤M¯M«aZ�d�`_^�[]ewY�g���dl^�m,n�^�[IZ�d]jv[]^�k�}k©auv^�b�q���b�o�Z�d]b�grq�k�Z�[]^�d]u�Z�d
Zzkldl[]^�qv\_d]uÄ\_[]^�Z�dl^�[Gd]u�Z_q ¡_Ì��_�w����Zzb~k�n�grk]k]b�s�Yc^_x�s�j�d�d]uv^�o�Z_kldGbc[]grq�k�o"grqtd]Z_b�q®Y�Z�[]\_^Sb�q�o�Y�j�kVbcgrq�k
��u�b~oVu®n�[]^�`_^�qtd�d]u�b�k�i�[Vgrm?s�^�b�qv\wZ_oVu�bc^�`_^��©b�q Zwdl^�q�k]b�Yc^�dl^�k]d�}ªÝ�jv[Vd]uv^�[��pg_[]¦®o"grj�Y�� s�^,o�Z�[][Vb�^��
grjvdagrqwd]uvg_[]grjv\ru�Y�eªuvgrm�g_\_^�q�b�kl^��wk]Z_m,n�Yc^�k�}
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Ý�bc\rjv[]^Q����}���õ�ÝTY�g��¶oIu�Z�[]d|g_iÂm,g��v^�Y~k�o"[]^�Z�dl^��{dlgh�v^�k]bc\rq{¤W¯M«�Z_Y�Ycg�e�k�Z_q���Æ�q��,g_n�d]b�mhj�mÕZ_j�kldl^�m�¿
n�^�[Vb�qv\�uv^�Z�d�¿�dl[V^�Z�d]m�^�q�dMi�g_[ad]uv^Gs�^�kldam�^�oIu�Z_q�b�o�Z_Y
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ø%2�óTõ+ýIù�*ôó�÷Xú ÿ 2Iï����Ió�õSýIõ¡ïþøiðXñ�õ��7*[& ø%2�ó�(Fñ�ûrý�ó�ú ÿ ø%2IóTðPó�ó��YýIðPó��74\2�ó�õ øP÷}ñ�ïrõIïrõ��=ø%2�óTõIó�ø)4¤ú�÷]¦�/
« øm4¤ñ�ð ÿ ú�ýIõ��8ø%2¡ñFøVñ�ù�ú�÷ióTñ�ü�ü�ý�÷�ñFøPó¥÷ió�ðiý¡ûþøkü�ú�ýIû��7*¨ó�ú'*Iøiñ�ïrõ�ó��7*�& ñ;(�ó�÷}ñ<��ïrõ��Sø%2�óD÷ió�ðiý¡ûþøið ÿ ÷}ú�ù
ñ�ûrûqù�ú��Ió�ûrðW�fTÅ�j/ ©32IóVòI÷iú'��÷�ñ�ùµðìü�ñ�û?ü�ýIûrñFøPóVø%2Ió#÷ió�ð}ýIûþøiðcú ÿ ó�ñ�üI28ù�ú��Ió�û¡ñ�õ��Sø%2�ó�õWü�ú�ù�*¡ïrõIó�ð�ø%2�ó�ùn+
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�Ö¡��j/
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(+ï~��ó�� ÿ ú�÷Xø%2�ó�ù�ú��Ió�ûu/
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ü�ú�õpøiñ�ïrõIð\ø%2Ió ÿ ú�ûrûrú;4Vïrõ��hÆqûþó�ðkñ�õ��Yðiý�*��¡ïþ÷ió�ü�øPú�÷}ïþó�ð8/

v=wyx Ynz w
¤ øPó"§�øGÆ¡ûþó2ü�ú�õpøiñ�ïrõIïrõ��[ðPøPó�ò�¿j*[&t¿-ðPøPó�ò�ïrõ¡ðPøP÷}ýIü�øiïþú�õ¡ð ÿ ú�÷D÷}ýIõIõIï?õ��µø%2�ó�òI÷}ú'��÷}ñ�ùZ+�ïrõIü�û?ý��Iïrõ��µñ[û?ïrðPø
ú ÿ ïrõ�ò¡ýIøk(FñF÷}ïrñ<*¡ûró�ð:/
z|{:}iz x=~
¤ øPó"§�ø�Æ¡ûþó2ü�ú�õNøiñ�ï?õIïrõ�� ø%2�ó�ùµïrõIï?ù=ýIù¯ñ�õ���ùµñ�§�ïrù=ý¡ù¯ûrï?ùµïþøið\ú ÿ ó�ñ�üG25ï?õ�ò¡ý�ø�ñ�õ��£ú�ý�øPò¡ý�ø?()ñF÷�ï�¿
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¤�õYïrõ�ò¡ýIø�Æ¡ûróTü�ú�õNøiñ�ïrõ¡ïrõ���ø%2�óTïrõIò¡ý�ø�()ñF÷�ïrñ<*¡ûþó�ðkýIðió�� ÿ ú�÷#òI÷ió��Iïrü�øiïrú�õIð:/
� 	���S�5�f����
©32Iï?ðcïrðcñT��~�« e ð%2�ó�ûrû�Æ¡ûþó\ü�ú�õpøiñ�ïrõIï?õ��Dø%2�ó\ü�ú�ùµùµñ�õ��µðPøPó�ò¡ð�÷ió Ö ý¡ïþ÷ió��]øPúT÷}ýIõ2ø%2IóVù�ú��IýIûþó'/�« ø�ü�ñ�õ
*¨ó=ó"§�ó�ü�ý�øPó���*�&öø5&pòqïrõ��i� ü�ð%2«ù�ú���ó�ûu/���ó�õ
°bñFøDø%2�ó�ü�ú�ùµùµñ�õ���òI÷iú�ù�òIø:/T©^2Iïrð�ð%2�ó�ûrû�Æ¡ûþó2ü�ú�ù�ò¡ïrûró�ð
ñ�õ���÷�ýIõIðcñ�ûrû�ø%2�óVòI÷iú'��÷}ñ�ùµð�õ�ó�ü�ó�ðiðiñF÷%& ÿ ú�÷�õ�ú�÷}ùWñ�ûrïrðiïrõ��#ø%2�ó#ïrõ�ò¡ý�ø��IñFøiñS+pó"§+ó�ü�ýIøiïrõ��Tø%2�ó\õIó�ø)4¤ú�÷]¦
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v=wy� xK� � � � M�X
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é1ÓG�wr�Íw�{qV�t�nØ���Éb��qVr�Ím�WqVr�l³·gq<Ò,�w�gª¸å8çjæ<í Z �~�p´V�%å��t�t�£¥�qvoVuyx��8ï � Ü'ó9���8ïV�'ã9�
è Ýv¦�é¥÷7z{r���Öb���/�wqVr�Ínßb�wr�o � �ÃÂ��Y�t��ç)å��t��æ�ç����v��æ<í7^��v°�����æ<í��~½bhXæ'ç���´V°�å��»�y��ÑäÝv¦�ï � Ý'Üv¦��i�8ï'ï'ã9�
è Ý��ré¥Ø�lWxpxpzXâg��Ú��wqVr�ÍiÓ&��¥�}pq�É��$���Yª¸å8çjæ<í Z �~�p´W��å²���t�£¥�qvoVuyx^Ü'ã � Ý��v�(�8ïV���v�
è Ý'Ü
é1Ú�qV��lWr�uyrIÂ�� á r��t��ç)å²����æ'ç����v��æ'íeRS�v�y½8å²�%å²�$�rå\�v�ÄXd��´V�Å��åIå²�����´Æ�¥å²�t��´V�T�vR<XY�ÈÇ�Éy��¥�qvoVuyx

ó'ÝW§ � ó�ìW¦�� � qV��¥�u�npuV��Ðb��oW�wx~}��8ï'ïW§��
è Ý'Ý
é á r�}~u�n�rwqV��Øµu�¥�lVnp}��ÉÚ9uy��uy�²}~u8Í!��qVx~uÊx~}p��Í�z�uyx
lV��qV�wxp}~uy��¥�u�npu8ÍðÍw�w�²}pz{�{u|z�n�lWrË�²lW��¥�lWr�uyr[}pxy�

� uy����rwz{��qV��npu�¥�lVnp}���Égn�z{}pz{xp�$ÖcqVx~} á nplWrZØ�uyx~uyqV����Ðbx~l9��z�qv}pz�lWr©Ç²É3Ö á Ø^ÐGÈt�
è Ý�ì<é`¡ � Ù Ð � Ð*��¡mu�}pqV�{�{��npoWz���qV��qVr�Í�}p��u�n���l����wuy�/z{��qV��Í�qv}pqv��qVr�Ò£� � uy�t�wrwz{��qV�$npu�¥�lVnp}�� õ qv}pz�lWrwqV�

ÂY�[��xpz{��qV�C÷»qv��lVn�qv}~lVnp�V� � u8Í�Íwz�r�oV}~lWr���ö��$�����»�8ïV�'ï9�
è Ý'ã
é���l¸¼vqV��xWÉb�w0��gª\�¸¢Må²���ÌRëæ¨�rç��Å��´V��ì�ÑäÝ�ì � Ý'ã9�(�8ïV�W§��

�¸§9�



è Ý'ó
éhÉgn�qVr�Í�lWr Ù ��Ó���ªÊ�y¢Må��t�©��å��²¹[�w��¯�°�å²���Å�
ª¸å8çjæ<íOí��p´W��æt¾$¹[Uv��Éc��}~}~u�n�·YlVnp}p��xcÍ Ögl��
ÇÅ¥�������z{xp�SÏ
u�ntxIÈ�÷<}%Í<�<�8ï'ó'ó9�

è ÝW§;é¥Ðb�w�/q'Í�qv��q'Íwz<¡Ê� õ ��Rëæ¨�rçSª¸å8çjæ<í ����ì�Ñ{�y�'Ü � �y�V�9�i�8ï'ï�ì��
è ÝV�
é*�Iz{�{��z{qV�/x Ù ��Éb�wqVr�Í$Ödqvnp}~u�n\Öb�vÉb���w��æv���t«`��������v�#Xmí å��8ç��~�v�mªÎ�����~�¨�²�t�t¾$U/�~�²]���� Ïµ��æW�8ç����v�w�

ÂY��uyr9�w�ÐÂinpuyx�x�� õ u�·ËÁilVn%Ò£�»�8ï'ï'ó9�
è Ý'ï
éhÉcqvnpn�u�}mÖb�SÚ£��qVr�Í
¡mqVx�xpqV�{x�Ò�z � �tÉ��SQ�ç��t°w�8ç�°��%å��¿½dª¸å8çjæ<í ��æv�$¢��yíOí��vU¨�t�»¡#�;Óbn�q¸·mÏÑ�wz{�{�?� õ u�·

ÁilVnGÒ$���8ï'óV�9�
è ìW¦�é1Öd�w�{�{z�}2�{Éb� Ù �gX�íUå²«�å���çÅ�*�¿½�Ò�Ó2��ævUÀ¢v� Ï���æW�;ç����V�w�kØ�uyq'Íwz{r�o���¡iÐ���Ð\Í�Í�z{x~lWrSÏ?�¬uyxp�{u��V�»�8ïW§v�9�
è ìw�ré Ù ��x~lWr Ù ������qVr�Ínß�lW����uyx�Éb�&^��V°9����æ<í(�¿½�çÅ¹�åG�t�¿�v�Èæv�$¢
Q�ç)åIåbí��t�w�rç���ç�°Sç)å���¥�qvoVuyx\ìMó'ï � ì�§
ì��

�8ïW§¨¦��
è ìMÜ
éhÉc�wq'Íwuyxp�wz{q1ß*����� Ù ��ß*�gs?æv�Å�w�Rç)å*�Å�|Q�ç)åGå:í ��� � ��u á rwx~}pz�}p�w}~uGlV�(¡#qv}~u�n�z{qV�{xy��Üv¦V¦��v�
è ìMÝ
é1Þ&���{q<Ò,����¡\���CÓbl9l�Íwuyr�l¸· Ø��"ß�����qVr�Íiß�uy��uy�eqVrwriØ��¬âg�À�w��æv�w�bæW�;ç����v�w���b�~ªmXd��Ü'Ýv¦SÑäÜ'ãV� �

Ü'ã'ï9���8ï'ó�ì��
è ì'ì<éhÉcq¸�Wqv}pz�ß*��qVr�ÍnôY�{�{z�lV}~}mØ��gªHæ'ç)å��t�uæ<í¤��Q$���jå²�£�Iå¥æv�$¢\��åp��¹[�$�<í��p´VUv�(�V�<Ñ{�V�y� � �8Ü'ï9�i�8ï'ï'ã9�
è ìMã
é¥Ðb�w�/q'Í�qv��q'Íwzµ¡Ê� õ �Tª�å:çjæ<íRí¤°���´V���Gæ<í?æv�$¢ÎªHæ'ç)å��t�uæ<í¤������æv���:æW�8ç����v���À���£Ü'ï<Ð�ÑäÜ'Ü'ïW§ � Ü'Ýv¦�ó9�

�8ï'ïV�9�
è ìMó
éhÉc�wq'Íwuyxp�wz{q�ß*����� Ù �£ß*���c0bz�}~u:Ò Ù �]Ú£�£Ð*���cqVr�Í®Øµu�u8Í<�£Ø��Ô�Õ�ÄªHæ�ç)å²����æ<í¤�,Q$�y�uå��$�Iåiæv�$¢

��åp��¹[�$�<í��p´WU¨�<§[ÑäóV�'ó � ó'ïV�9�S�8ï'ï��v�
è ì�§;éhÉc�wq'Íwuyxp�wz{q1ß*����� Ù ��ß*�g���8çjæ�ª¸å8çjæ<íOík°���´W���Iæv��Ü'ã�Ñ{�V��¦�Ý � �V�V�bì����8ïV�v¦��
è ì[�
é1Ú�qVr�Í�¼�z ÒªÉb��Â��$�w�Yª¸å:çjæ'íOík°���´W���Iæ<íc�w��æV���bæW�;ç����V���G���<�8Ý<ÐBÑ¤§V§V§ � §v�W§��i�8ïV�'Ü9�
è ìMï
é¥Ø�uyz{x%Í�lVn���Éb��Ó�����ª¬QwÓ?���~ª#Xc��Ü'ÜW§[Ñ{�8Ý'Ý�ì��S�8ï'ó'Ý9�
è ãv¦�é Ù �c���]Öb�g¡mqV����q¸�V� á rÄ¡mqv}p�wuy�/qv}pz{��qV�&¡,lSÍ�uy�{�{z�r�oÎlV�b�¬uy�ÛÍ�Â��wuyr�lW��uyrwq�Ï5Ý9�du8Íwz{}~lVny� a ò

REå��Ö:æ¨×�æv�$¢ a ò�ØVò9�¥ò a sµ¹�æ[¢Må��t¹[��æV�W¥�qvoVuyxëÝ'ã'ï � ÝV�'ï9�[÷»lWr�Í�lWr��'ö*�Ã�������8ï'ïW§�� � ��u á rwx~}pz{}p��}~u
lV�i¡#qv}~u�n�z{qV�{xy�

è ã��ré¥â��¨Ù~z�z�ß���qVr�ÍwÉc�wq'Í�uyxp�wz�q¥ß*����� Ù ��ß*�g�tQ9�t^À�t��ç)å²����æ'ç����v��æ<ík��Ý'ï�Ñäï'ó'ã � ïW§<ï9�(�8ï'ï'ï9�
è ã'Ü
é`¡ml9lVnpu Ù ��������ØµlW�wr�x � � õ ���cqVr�Í®Ø��wr�Íw�/qVr����|Éb����h�Q¶����æv���:æW�8ç����v�����^ï�ì�ÑäÜ'ã'ã � Ü'ó�ì��

�8ïV�'ó9�
è ã'Ý
é1Ú�}~uyr��lVntxe�����^Ú9}~lVnpuyx��wrÁØ����dqVr�ÍÀÚ�qVr�Íwx~}~nplW� Ø�� á rËfW�$¢¬�t��ç)å��t��æ�ç����v��æ<í�RS�v�¸½:å���å��$�IåÎ�v�

�&°��bç)å²«�¾�å���å�¢���°w�8ç��Rí åS�t�~�v�w�V¥�qvoVuyx.Ü'ÜW§ � Ü'Ý'ó9�MÐbrwrBÐ�np��lVny�¨¡#z{�t�wz�oWqVr���ö�rwz{¼Vu�n�xpz�}2�blV�w¡#z{����zfÏ
oWqVr<�$¡mqvnt���Ê�8ïV�'ó9�

�¸§<Ü



è ã�ì<é1Ó&npuy���|���*Rëæ¨�bç(ª�å:çjæ<í¤�t��Ý�ÑäïV� � ��¦�Ý9�(�8ï'ïv¦��
è ã'ã
é�Ú���lW���Õ��Ú£���$Ú���lW�mÛ`� Ù ����qVr�Ím¡muyr�o=Ú£�w�/��Rëæ¨�rçSª¸å8çjæ<í ����ó�Ñäó'ï � §<ã9�S�8ï'ï'Ý9�
è ã'ó
é¥Ðb�w�/q'Í�qv��q'Íwz<¡Ê� õ ��Rëæ¨�rçSª¸å8çjæ<í ����ã�Ñäó'Ü � §<Ü9�S�8ï'ï'Ü9�
è ãW§;é�Â�n�q'Í�le�w��¡Ê����ÂY�¨Ù¿lW�"Ð*����Öc�w�{�{uy�{�$�w���wqVr�Í � qvn�}~u�n�qe����ª¸æ'ç)å²����æ'í ��Q$�y�uå��$�Iå�æv�$¢¬��åp��¹[�$�<í��p´VUv�

�V�<ÑäÜ'ï�ì � Ü'ïV�9�i�8ï'ï'ã9�
è ãV�
é1Öcl8ÎiÓ��$�w�Ysµ����ç����t¹
h<�v°��$¢v��Uv«Kæv�w�<§<ï�ÑäÜ��8ã � Ü��8ï9�i�8ïV�'ó9�
è ã'ï
é � q<ÒvqV�wqVxp�wz � ���¥Ð���u � ���*qVr�Í � q'ÍwqðÚ£�Üª�å:çjæ<íRík°9��´V���Gæ'íVæv�£¢�ªHæ'ç)å��t�uæ<í¤�I�w��æv�w�bæW�;ç����v�w�t�

ÜW§�Ð�Ñ{�8ãV�'ï � �8ã'ïV�9���8ï'ï'ó9�
è óv¦�é Ù qvn�q¸·�z{xp� õ ��qVr�Ínô��{��z�lV}~}mØ��YªHæ�ç)å²����æ<í¤��Q$�y�uå��$�Iå¥æv�£¢\��å��²¹[�$�'íº�p´WUv��ï�ÑäãV�'ó � óv¦�Ü9�i�8ï'ï'Ý9�
è ó��ré¥Ð�n�qVr�Õyqv�$qV�b�w���\Ó&��}pz�u�npn�u:Õ á ���G�µqVr�Í�ö�n��²lW�{q���� ���1ª¸æ'ç)å²���uæ<í �#Q$���jå²�$�rå�æv�$¢���åp��¹[�$�<í��p´VUv�

��¦SÑ¤§<ÜV� � §<ÝW§��i�8ï'ï�ì��
è ó'Ü
é1Ú���uyq/¡\�£¡\��qVr�ÍnØµ��r[}�Õ�ôµ��âg�g�bhiQ��w��æV���bæW�;ç����V���t��ï�ì�ÑäóV�'Ý � óV�V�9�i�8ïV�'ó9�
è ó'Ý
é¥Ø�lW�wrwx � � õ ��qVr�ÍnØ��wr�Íw�/qVrÀ����Éb���w��æv�w�bæW�;ç����v�w�G��Q9ªÎ��ìMó�Ñ ���8Ü � �'Ü'ï9�i�8ï'ã�ì��
è ó�ì<é Ù lVn�q<Õyz��Xôµ����Â�lSÍ�n�qv��x%Ò�� � ���wqVr�ÍiÚ�¼VuÝÙ~��qvn&���Y�bhiQ��w��æV���bæW�;ç����V���t��ïV��Ñ¤§<ó'ã � §V§
ì��i�8ï'ïv¦��
è ó'ã
é1Ó&npuy���|¡\��qVr�ÍÀÁilW�wr�o��w��¡\�c��h�Q�����æv���:æW�8ç����v�����"ïV��ÑäÝ�ìMã � Ý'ã'Ý9�i�8ï'ïv¦��
è ó'ó
é õ q'Í�Òvqvn�rwz\Ó`���aÉYuy�wn�qy¼Vuyxp�ÃÐ*�£ß*���d�\qvnGÍwq¸Ø�� Ù ��� Ù qy¼�z{x��/�]Ó����µqVr�ÍÃÚ�qV��l9lÆ¡\���bhiQ

�w��æv���bæ[�8ç����v���t�S��¦�Ý�Ñäï'Ý � ��¦��v�S�8ï'ï'ã9�
è óW§;é�Á�q<Õyq'Í�qVrwz.Ú£�wqVr�Ínô��{��z�lV}~}mØ��gª¸æ'ç)å²����æ'í ��Q$�y�uå��$�IåVæV�$¢¬��å��²¹[�$�'íº�p´WUv���8ã�Ñäã'Ý�� � ã�ìW¦��i�8ï'ï'ï9�
è óV�
éhÉcq¸�Wqv}pz�ß*���[ôY�{�{z�lV}~}ëØ����9qVr�ÍK÷»lVn�z{��u�nkÓ��[�1��ªHæ'ç)å��t�uæ<í¤��Q$���jå²�£�Iåyæv�$¢,��åp��¹[�$�<í��p´WU¨���V�<Ñ¤§V§<ó �

§v�'ó9���8ï'ï'ã9�
è ó'ï
éhÉglWxp�t��uyr�Ø����w0Su�}~}~u�n�x?ß*���$¡mq¸��nbÂ����$qVr�ÍnØ���Íwu�nµÂ7��÷i� Z ��æW�;ç����Iæ<í<ª¸å:çjæ'íOí��p´V��æt¾�¹�U¨�(�8ã�Ñäã'Ü�ì �

ã'Ý��v���8ïV�V�9�
è §¨¦�é1Öd��uyriÖb� � �wqVr�Ín÷<uyz � ��Ú£��Rëæ¨�rçSª¸å8çjæ<í¤�b_3å��8å%æW��¹[�7��¦SÑ{�V�¸§ � �8Ü'Ý9�i�8ï'ïW§��
è §9�ré1ÓGqvoWr�u�¡Ê��qVr�ÍZâwqV����lWr,Â���Ð*�*Rëæv��æW¢V��æv�wÞSª¸å8çjæ<íRí¤°���´V���Gæ<í¤Þbjc°�æv�bç)å²�rí¤Uv�"Ü'ã�Ñ¤§<ï � ïv¦��(�8ïV�'ó9�
è §<Ü
é¥ßbqV�/zUÍ$Ð���Ú��wqVr�ÍZô��{��z�lV}~}mØ��gª¸æ'ç)å²����æ'í ��Q£���jå²�$�rå�æV�$¢¬��å��²¹[�$�'íº�p´WUv���8Ü�Ñ{��¦�Ü�� � ��¦�Ý��v���8ï'ï'ó9�
è §<Ý
é���q<Õ�u�npl�lWr�z]Ø���� õ q<Õyqvnp��lW�{qVr�Í�Ð*���iqVr�ÍÈô��{�{z{lV}~}�Ø��¬ªHæ'ç)å��t�uæ<í¤��Q$�y�uå��$�Iånæv�$¢���åp��¹[�$�<í��p´VUv�

�8Ý�Ñ{��¦V¦[§ � ��¦��8ã9�Y�8ï'ïW§��
è §
ì<é���lV��qy�WqVxp��z � �wqVr�Í�Á�qV�/qV��lV}~l¦ß*�gª�å:çjæ<íRí¤°���´V���Gæ<íd����æv���:æW�8ç����v�����G�<�8ï<Ð�ÑäÝ��8ï � Ý'ÜW§��i�8ïV�V�9�

�¸§<Ý



è §<ã
é¥÷7z{r$Öb�w���$qVr�ÍÀ�¬uyz7�w��Á��Yª¸æ'ç)å²���uæ<í �¥ç���æv�w�bæW�;ç����v�w�*^W�~ªÎ��ÝV��ÑäóV�'Ü � ó'ï��v�i�8ï'ïW§��
è §<ó
é1Þ&·��wq'Íwz.Ð����Xß�u8Í¨Ùpq<Õyzi�����<qVr�Í Ù qy¼vqV�/ziÂ���ª¸æ'ç)å²���uæ<í �`Q$�y�uå��$�Iå¦æv�$¢���å��²¹[�$�'íº�p´WUv�Y�bì�ÑäÜ�ìMã �

Ü'ãv¦����8ï'ïV�9�
è §V§;é�ÂY��}pqv}p�wr�Í�qyÚ£�¨���vqVr�ÍKÓ&q'Íwz{�t��u�n��{q�Â7�V���wªHæ�ç)å²����æ<í¤�dQ$���jå²�£�Iå3æV�$¢bXd��´V�Å��åIå²�����´&����ÜV�'ó�Ñ{�8ã �

Ý��v���8ï'ï'ï9�
è §v�
é�Â�n�qVxpq'ÍßÂ���qVr�ÍàÂY��}pqv}p�wr�Í�q|Ú£�`��� ª�å:çjæ<íRík°9��´V���Gæ'í7æv�£¢�ªHæ'ç)å��t�uæ<í¤�á�w��æv�w�bæW�;ç����v�w�©���

ÜV�<Ð�Ñ{�bìMãW§ � �bì�§¨¦����8ï'ïW§��
è §<ï
é�Â�n�qVxpq'ÍßÂ���qVr�ÍàÂY��}pqv}p�wr�Í�q|Ú£�`��� ª�å:çjæ<íRík°9��´V���Gæ'í7æv�£¢�ªHæ'ç)å��t�uæ<í¤�á�w��æv�w�bæW�;ç����v�w�©���

Ü'ï<Ð�ÑäÝv¦V¦�ã � Ýv¦��8ó9���8ï'ïV�9�
è �v¦�é1Ú����w�/zÛÍ á �wqVr�Í�Ú����9�w���wu�np}^Ð*�gª¸å8çjæ<íOí¤×v¢[å²�£§v��Ñ �W§9� � �W§<ã9�i�8ïV�W§��
è ���ré1Ú��wqV�iÚ£��¡Ê��qVr�ÍÀ0Su�n��wl�u�¼Vuyr|��� Ù �ePiåGæv���»�V�8Ý�ÑäÜ'óW§ � ÜW§v�9�i�8ïV�'ó9�
è �'Ü
é1Ú��wqVrw����oWqV�OÂ�����ÂintqVxpq'Í#Â����"Ø�q³Ù~uyr�Í�n�q�����ö*����qVr�Í,0Suyr�Ò¨qv}pqvn�qV�eqVr õ �*^��v°�����æ<íS�¿½�ªHævÓ

ç)å��t�uæ<í¤��Q$�y�uå��$�Iå���Ü'ï�Ñ�ìMï'Ý'Ý � ìMï�ìW¦����8ï'ï�ì��
è �'Ý
é1Ú��wz{� � ��Ú£�wqVr�Í
Á�qVr�oÀÚ���Ö&�Y�t��çjò(^�òdRëæ¨�rçSª¸å8çjæ<í �b_^å��t����¦SÑäÝ'Ý'ã � Ý�ì'ì��S�8ï'ïV�9�
è ��ì<é*�Õ�"Öd��n�z{x~}pz�qVrÀ�w�`�»¹Så��v��U��~½À�w��æv�w�½��v�t«Kæ'ç����v���`�Å�#ª¸å:çjæ'í ��æv�£¢Zæ<íOí��vU¨�µ¾�æv�rçmýv�cÂ�u�npoWqV��lWr

Â�npuyxpx���Þ?Î9�ÅlVnGÍ���Üvr�Í,u8Íwz�}pz�lWrÀu8Íwz{}pz�lWr����8ïW§<ã9�
è �'ã
é¥ö�u8ÍwqmÁ���qVr�Í � q<Ò�z�}pq|¡Ê� á r�fW�£¢,�t��ç)å²����æ'ç����v��æ<í�RS�v�¸½:å���å��$�Iåm�v�Æ�b°9�rç)å�«�¾�å²�%åp¢m��°w�8ç��Rí å

�t�~�v�w�$¥�qvoVuyx��bìw� � �bì�§���ÐbrwrZÐ�np��lVny��¡mz����wz�oWqVr<��ö�rwz{¼Vu�n�xpz�}2��lV�S¡mz����wz�oWqVr<��¡mqvn��t�Ê�8ïV�'ó9�
è �'ó
é¥÷»u�uGÁ`��ß��$qVr�ÍÀ0SlWz�oV}\Ø���Öb�g�bh�Q©�w��æV���bæW�;ç����V���t��ïW§[Ñäï��8ã � ï'ÝV�9�i�8ïV�'ï9�
è �W§;é1ÓGqvoWr�u�¡Ê�g�bhiQÌ�w��æv�w�bæW�;ç����v�w�t��ï'Ý�Ñ �v¦�� � ���8Ü9�i�8ïV�'ã9�
è �V�
é���l¸¼vqV��xGÉ��$0*� á rÊfW�$¢e�t��ç)å��t��æ'ç����V��æ<íµRS�v�y½8å²�%å²�$�rå/�v�Î�b°9�rç)å²«�¾�å���å�¢e��°w�8ç��Rí å��t�~�v�w��¥�qvoVuyx

Ü'ï�� � Ü'ï'ó9��ÐbrwrnÐ�np��lVny�w¡mz����wz�oWqVr<��ö�rwz{¼Vu�n�xpz�}2��lV�S¡mz����wz�oWqVr<�$¡mqvnt���Ê�8ïV�'ó9�
è �'ï
é`¡#z�Á`�gªHæ�ç)å²����æ<í¤��Q$�t���jå²�$�rå¥æv�$¢\��åp�²¹��$�<í��p´VUv��ï�Ñ{�8Ý��8Ý � �8Ý��¸§��Y�8ï'ï'ã9�
è ïv¦�é¥ß�uy��uy�/qVr�rHØ���âg� á ráâ.ò(h]ògã�æ[�²×<æVU³Þ a òS�bòi�^æV�¿�v�w�²�v�ËäÅX�¢¨�Ñå³Þ Z ¹Sæ¨�:åÎ�w��æv�w�½��v�t«Kæ'ç����v�����

¥$qvoVu�Ý'ïW§���Ð�Ú�¡æ¡,u�}pqV��x�Â(qvn%Ò£��Þyß*�<�8ïW§¨¦��
è ï��réhÉc�wq'Íwuyxp�wz{qVß*����� Ù ��ß��wqVr�ÍZô£Íw��lWr�Íwx Ù ��0*�����8çjæ�ª¸å8çjæ<íOík°���´W���Iæv��ÜV��Ñ{�8Ü'ó'ã � �8ÜW§<Ý9�i�8ïV�v¦��
è ï'Ü
éhÉc�wq'Íwuyxp�wz{qVß*����� Ù ��ß��wqVr�ÍZô£Íw��lWr�Íwx Ù ��0*�����8çjæ�ª¸å8çjæ<íOík°���´W���Iæv��ÜV��Ñ{�V��¦�Ý � �V�V�bì��i�8ïV�v¦��
è ï'Ý
éhÉc�wq'Íwuyxp�wz{q1ß*����� Ù ��ß*��qVr�ÍZôkÍw��lWr�Íwx Ù �w0��g���8çjæ�ª¸å8çjæ<íRí¤°���´V���Gæv�»��¦'Ð�Ñ �'ï'ã � ïv¦[§��i�8ïW§<ï9�

�¸§
ì



è ï�ì<é¥ß�lWr�u����²lW����uBØ����1���/��qVr�ÍÉg��q'Í�uyxp�wz{qVß*�w��� Ù ��ß��cQ�ç)åIåbí¤�bªÎ�����~�¨�rç���°w�8ç�°���åVæV�$¢ Z �~�t¾$Ó
å��rç��jå����£ô£Íw·gqvnGÍZÐ�n�r�lW�ÛÍ���÷<lWr�ÍwlWr���ö����/���»�8ï'ï'ã9�

è ï'ã
é����wqVr Ú£�mÐ��µqVr�Í(Éc�wq'Íwuyxp�wz{q ß*�µ��� Ù �3ß*�ßª¸æ'ç)å²���uæ<í �¬Q$�y�uå��$�Iå¸æv�$¢�Xc��´W���åIå²����9´Æ���
�8Ü'ï�ÑäÜ'ãW§ � ÜW§<Ü9�Y�8ï'ïv¦��

è ï'ó
é���lWz{x~}pz{r�uyr Ù ��Â���qVr�Ím¡mqvn�����npoVu�n3Ø���ôµ�Y���8çjæ�ª¸å8çjæ<íRí¤°���´V���Gæv��§[Ñäã'ï � óv¦����8ï'ã'ï9�
è ïW§;éhÉc�wq'Íwuyxp�wz{q1ß*����� Ù ��ß*��qVr�ÍÀ�\qV��oW��Ð*��Ø��g���8çjæ�ª¸å8çjæ<íRí¤°���´V���Gæv��Ýv¦SÑ¤§V§<ã � §v��ì��i�8ïV�'Ü9�
è ïV�
é õ z�uyx~·cqVqvo7ß���qVr�Í õ z Ù~�wlV�(�w�w�1���t�$] Z �~�y�IåIåp¢v�Å��´v���¿½À�»¹�å��t��ç)å²����æ'ç����v��æ'í7QwUv«�¾��¨���°�«ç�v�

Z ¹[U¨�t���Gæ<í�ª¸å8çjæ<íOík°���´WU
�¿½
Rëæ¨�rçS�t�¿�V�w��Ý�ì�Ñ�ìw�V� � ìMÜ'Ü9�i�8ïV�'ã9�
è ï'ï
é¥Ðb�w�/q'Í�qv��q'Íwz�¡Ê� õ �Fª¸å8çjæ<íRí¤°���´V���Gæ<í�æv�$¢�ªHæ�ç)å²����æ<í¤�T����æv���:æW�8ç����v���¬�G�3ÜV�<Ð�ÑäÜ��8ã'ï � Ý'ï�ì��

�8ï'ïW§��
è ��¦V¦�é1Öd�wqVr�oK÷i�"Öb�dQ$����� ¾�çjæ/ªHæ'ç)å��t�uæ<ík��æV��Ý'ï�ÑäÝ'ã � ÝV�9�S�8ï'ïV�9�
è ��¦��ré¥ß�lW�wz{���{z�u�n�Ø��ë÷i����Égu�oWz{r�Ó����YqVr�Í Ù ����u=Ð*�Æª¸å8çjæ<íOík°���´W���Iæ<í*�w��æv�w�bæW�;ç����v�w�t�mÜ�ÑäÜ'ó�ìMã � Ü'ó'ã'Ü9�

�8ïW§9�v�
è ��¦�Ü
é`¡#qv}pqVx?Ú����w��qVr�ÍZß�uy�wuy�/qVrZØ���âg�*����æv���:æW�8ç����v���`�¿½�çÅ¹Så&ª¸å:çjæ'íOík°���´W���Iæ<í��²�¸���jå:ç�U��¿½��b�~ªmXd�

Ü'Ü��<Ñ{�¸§<ï � �y�'ã9�Y�8ï'ó��v�
è ��¦�Ý
é�ÂYz{�%ÒVu�ntz{r�o�âg�rÉ����t�$]*�w��æV���½��v��«1æ�ç����¦æv�$¢ a æV�¿¢Må���æ[è��Oík�Rç�°���
Q�ç)åIåbí¤��Þ��&�w�`�?å¸è��v�gªm�t�v¥�qvoVuyx

��¦�ï � �8Ý'Ü9�S�8ï'óW§��
è ��¦<ì<é¥ßb�wqVr�o Ù �$qVr�Í � ��lW�/qVx?Ó��gª¸å8çjæ<íRí¤°���´V���Gæ<íd����æv���:æW�8ç����v�����G���<Ð�Ñ{�8ó'ó�� � �8óW§
ì����8ïW§V§��
è ��¦�ã
é1Ú�qVr�Í�¼�z ÒªÉb��Â��$�w�
è ��¦�ó
é¥Ðb�w�/q'Í�qv��q'Íwzµ¡Ê� õ �Tª�å:çjæ<íRí¤°���´V���Gæ<í?æv�$¢ÎªHæ'ç)å��t�uæ<í¤������æv���:æW�8ç����v���À���£Ü'ï<Ð�ÑäÜ'Ü'ïW§ � Ü'Ýv¦�ó9�

�8ï'ïV�9�
è ��¦[§;é¥Ø�lV��u�np}px\Öb��Ú£����Ð�¼Vu�np�$qV���ÀÉb��÷�����qVr�Í$ÖglW�wuyrm¡\�`����æv���:æW�8ç����v�����GQ9ª¬��ìMã�ÑäãW§<ó9���8ï'ãW§��
è ��¦W�
é���qVr�o*¡Ê�[�����SÚ��wr/���M÷�����qVr�Í�Á�qVr�o�Û���¡Ê�<ª¸å:çjæ'íOík°���´W���Iæ<í(�w��æV���bæW�;ç����V���µ���[Ü��:Ð�Ñ �'ã'Ý � �'ãV�9�

�8ï'ïv¦��
è ��¦�ï
é1Öcl�lW� � �i�Vå����º´W�#�¿½GQ�ç)åIåbíµPiå:íº¢��¥åÝ¾��¨���RçÅ���iÂ�� Ù }p��uyxpz{xy��öbrwz�¼Vu�n�x�z�}Ñ��lV�PÖcqV�*�wn�zUÍwoVuV�£�8ï'ï'ó9�
è �V��¦�é � ��lW�/x~lWrZØ���Ö&�����WqV��uyxµ�w��Ú£����qVr�Í�Â���}p�eqVr Ù ��Ö&�Sª¸æ'ç)å²����æ'í ��Q$�y�uå��$�Iå�æv�$¢¬��åp��¹[�$�<í��p´VUv�

�8ó�Ñ{�bìw�8Ü � �bìw�8ï9�.Üv¦V¦V¦��
è �V�V�ré¥Ð�¼9n�qV�/z»¡Ê�µ^��v°��t��æ'íYR7¹Så²«Kò Z ¹[U¨�t�$��ÑäÜ��8Ü9�(�8ï�ìW¦��
è �V�8Ü
é1ÓG��}pz�u�npnpu:Õ á ����Ð�ntqVr�Õyqv��qV�(�����"ÖdqVx~}~npl¦âg����qVr�Í$ö�n��²lW�{q
���$�w��ª¸å8çjæ<íOík°���´W���Iæ<í.æV�$¢eªHæ�ç)å²����æ<í¤�

�w��æv���bæ[�8ç����v���G����Ü'ó<Ð�Ñ{��¦<ìMã � ��¦�óv¦����8ï'ï'ã9�
�¸§<ã



è �V�8Ý
éhÉcqv����Ú£��Ú£����ß�lWr�le�����wqVr�ÍiÚ�q<Ò���n�z � �Y�c¾W¾�ík�uå�¢
Qw°��½:æW�rå*Q$���jå²�$�rå²��óW§[ÑäÝ'Ü�� � Ý'ÜW§��i�8ï'ï'Ý9�
è �V�bì<é¥â��¨Ù~z{}pq õ ��qVr�Í,Éc�wq'Í�uyxp��z{q�ß������ Ù �[ß*��ª¸æ'ç)å²����æ'í ��Q£���jå²�$�råyæv�$¢,��åp�²¹��$�<í��p´VUv���8ã�Ñäó'ÜW§ � ó'Ý�ì��

�8ï'ï'ï9�
è �V�8ã
é¥Ø�lV��x~lWr
��� Ù �[qVr�ÍªÉc�wq'Í�uyxp�wz�q�ß��[�/� Ù �[ß*��ª¸æ'ç)å²����æ'í �bQ$���jå²�$�råyæv�$¢,��åp��¹[�$�<í��p´VUv���8Ý�Ñäó'Ý�� �

ó�ì'ì����8ï'ïW§��
è �V�8ó
é¥âwn�zUÍ���u�npo,����� � lVntr�ÍwqV�w�ë÷XÏ)ôµ���7qVr�ÍHß�z��{��u�np}G¡\� Ù z ê��wx�z�lWr¬z{r¬z�nplWr<��^�å��t��×V�v��ç?�v�%å:çÅ���b�w��ò��

�8ã'Ý�ÑäÜ'ó'Ý � ÜW§<ó9�Y�8ï'ó'ï9�
è �V�¸§;é�Ú�uyr�u�n?Öb�d^��v°��t��æ<í��¿½&�g¾W¾�í¤�jåp¢ Z ¹[U¨�t���²�t��Üv¦SÑäï'ãv¦��S�8ï�ìMï9�
è �V�y�
é���}~}~¥XÑ�ù'ù��Ã�/x����Ã��qV���ÃqV�v�Ã��Ò�ù¨�/qv¥�ù¨�/qv¥$�/qVz{r��Ã��}p�/���
è �V�8ï
é¥Ð�l¸�WqV�eq
¡Ê��qVr�Í,��lV��qy�WqVxp��z � ��Rëæ¨�bçSª�å:çjæ<í¤�t��Ý�Ñ{�8Ü'Ü � �8ÜV�9�(�8ï'ïv¦��
è �8Üv¦�é1Ó&npuy���|¡\��qVr�ÍÀÁilW�wr�o�¡Ê�$�w��Rëæ¨�rçSª¸å8çjæ<í ���w¥�qvoVuyx?ïV� � ��¦�Ý9�(�8ïV�V�9�
è �8Ü��ré�Â�n�q'Í�le�w��¡Ê����ÂY�¨Ù¿lW�"Ð*����Öc�w�{�{uy�{�$�w���wqVr�Í � qvn�}~u�n�qe����ª¸æ'ç)å²����æ'í ��Q$�y�uå��$�Iå�æv�$¢¬��åp��¹[�$�<í��p´VUv�

�V�<ÑäÜ'ï�ì � Ü'ïV�9�i�8ï'ï'ã9�
è �8Ü'Ü
é1Öcl8ÎiÓ��$�w�*�»¹SåGs��t��ç����t¹
h<�v°��$¢V�tUv«Kæv�w���W�wrwu'ÑäÜ��8ã � Ü��8ï9���8ïV�'ó9�
è �8Ü'Ý
é*0SlWz{oV}\Ø���Ö&���g��h�QÌ����æv���:æW�8ç����v�����"ï'Ü�ÑäÜ'ã'Ý � Ü'ó'Ü9�i�8ïV�'Ý9�
è �8Ü�ì<é Ù lVn�q<Õyz��Xôµ����Â�lSÍ�n�qv��x%Ò�� � ���wqVr�ÍiÚ�¼VuÝÙ~��qvn&���Y�bhiQ��w��æV���bæW�;ç����V���t��ïV��Ñ¤§<ó'ã � §V§
ì��i�8ï'ïv¦��
è �8Ü'ã
é*0Suy�{u:Õd�w�¨¡Ê���[Ó&qvnp��lVoVoWz{rwz[Ð����WqVr�Í � xp�t�wz�¥w}p�t�wz{r�Ð��vÂ���ª¸æ'ç)å²����æ'í �cQ$���jå²�£�Iå3æV�$¢���åp��¹[�$�<í��p´VUv�

�8Ü�ÑäÝ'Ü'ï � Ý'ÝW§��i�8ï'ï'ó9�
è �8Ü'ó
é1Ó&npuy���|¡\��qVr�ÍÀÁilW�wr�o�¡Ê�$�w�Y��h�Q�����æv���:æW�8ç����v�����"ïV��ÑäÝ�ìMã � Ý'ã'Ý9�i�8ï'ïv¦��
è �8ÜW§;é*0&z{qV�nØ�����Ó&qvoWr�u�¡\����qVr�Í � �wz��$qV�=Ø��g�bhiQÌ�w��æv�w�bæW�;ç����v�w�t�Xï'ã�Ñ{�¸§9� � �¸§v�9�S�8ïV�W§��
è �8ÜV�
é¥Ðb�w�/q'Í�qv��q'Íwz<¡Ê� õ ��� õ qv}~u�oW��Ú£���wqVr�Í Ù q¸¼¨qV�/z7Â��*Rëæ¨�rçSª¸å8çjæ<í¤�t��ì�Ñ{�y�V� � �8ï�ì��i�8ï'ï'Ü9�
è �8Ü'ï
é¥÷7z{r$Öb�w���$qVr�ÍÀ�¬uyz7�w��Á��Yª¸æ'ç)å²���uæ<í ������æv���:æW�8ç����v����^V�~ª¬��ÝV��ÑäóV�'Ü � ó'ï��v�i�8ï'ïW§��
è �8Ýv¦�é¥ßbqy�9np��r�uyr|���¬÷i����âwqV����u�np}yÓ`�ÃÂ7����¡ml�lVnpu Ù � ������qVr�Í$Ø��wr�Íw�eqVr,���±Éb����h�Q��w��æv�w�bæW�;ç����v�w�t�

ïW§[Ñ¤§
ì�§ � §<ã'ó9�i�8ïV�'ï9�
è �8Ý��ré���lVn�z{����zCÚ£�wqVr�Í,Â�n�z�uyx~}pr�u�n3Ø��gªHæ�ç)å²����æ<í¤��Q$�y�uå��$�IåVæv�£¢Î��åp��¹[�$�<í��p´WU¨�(�V�<Ñäïv¦�� � ïv¦[§��i�8ï'ï'ã9�
è �8Ý'Ü
é���q<Õ�u�npl�lWr�z]Ø���� õ q<Õyqvnp��lW�{qVr�Í�Ð*���iqVr�ÍÈô��{�{z{lV}~}�Ø��¬ªHæ'ç)å��t�uæ<í¤��Q$�y�uå��$�Iånæv�$¢���åp��¹[�$�<í��p´VUv�

�8Ý�Ñ{��¦V¦[§ � ��¦��8ã9�Y�8ï'ïW§��
è �8Ý'Ý
é¥ßbqV�/zUÍ$Ð���Ú��wqVr�ÍZô��{��z�lV}~}mØ��

�¸§<ó



è �8Ý�ì<é¥Ðb�w�/q'Í�qv��q'Íwz<¡Ê� õ ��Rëæ¨�rçSª¸å8çjæ<í ����ã�Ñäó'Ü � §<Ü9�S�8ï'ï'Ü9�
è �8Ý'ã
é1Ú�zUÍ¨ÙpqVrwz{r�÷����yÚ��eqV�{�{�/qVrÀØ��môµ���bqVr�ÍTÁilW�wr�oÌ��� ¡Ê�é���;çjæÊª¸å8çjæ<íRí¤°���´V���Gæ�å8ç�ªHæ'ç)å��t�uæ<ík��æv�

ìMÜ�ÑäÝ��bìMï � Ý��8ã'ó9�Y�8ï'ï�ì��
è �8Ý'ó
é�Ú���lW���Õ��Ú£���$Ú���lW�mÛ`� Ù ����qVr�Ím¡muyr�o=Ú£�w�/��Rëæ¨�rçSª¸å8çjæ<í ����ó�Ñäó'ï � §<ã9�S�8ï'ï'Ý9�
è �8ÝW§;é¥÷7z{rQÉb�yÁ`���MÖc��uyr�ôµ� � ���VqVr�ÍB÷<uyz � ��Ú£�wQ$�y�t� ¾�çjæ�ª�å:çjæ<íRí¤°���´V���Gæ¥å:çwªHæ'ç)å��t�uæ<ík��æV�MÝ'Ü�Ñ{�8Ý'ó'Ý � �8Ý'óW§��

�8ï'ï'ã9�
è �8ÝV�
é1Ú��wz{� � ��Ú£�$qVr�Í,Á�qVr�o,Ú���Öb�b�t��ç)å��t��æ�ç����v��æ<í(^��v°�����æ<íi�¿½ÀRëæ¨�rçYª�å:çjæ<í¤�&_3å²�:åGæv�¿��¹[�i��¦SÑäÝ'Ý'ã �

Ý�ì'ì����8ï'ïV�9�
è �8Ý'ï
é1Ú����w�/zÛÍ á �wqVr�Í�Ú����9�w���wu�np}^Ð*�µã�ò<ª¸å8çjæ<íRí ×V¢Må²�£§v��Ñ �W§9� � �W§<ã9�i�8ïV�W§��
è �bìW¦�é1Ú��wqVrw����oWqV�1Â����VÂintqVxpq'Í�Â�����Ø�q³Ù~uyr�Í�ntqµ���
ö*���VqVr�Í�0Suyr�Ò¨qv}pqvn�qV�eqVr õ ��ªHæ'ç)å��t�uæ<í¤�YQ$�y�uå��$�Iå��

Ü'ï�Ñ�ìMï'Ý'Ý � ìMï�ìW¦��Y�8ï'ï�ì��
è �bìw�ré�ÂY��}pqv}p�wr�Í�qBÚ£�W���WqVr�Í�Ó&q'Í�z{����u�nt�{qGÂ��W����ª¸æ'ç)å²����æ'í ��Q£���jå²�$�rå\æV�$¢�Xc��´W��"åGå²���Å��´V�MÐyÜV�'ó�Ñ{�8ã �

Ý��v���8ï'ï'ï9�
è �bìMÜ
é1Þ&·��wq'Íwz.Ð����Xß�u8Í¨Ùpq<Õyzi�����<qVr�Í Ù qy¼vqV�/ziÂ���ª¸æ'ç)å²���uæ<í �`Q$�y�uå��$�Iå¦æv�$¢���å��²¹[�$�'íº�p´WUv�Y�bì�ÑäÜ�ìMã �

Ü'ãv¦����8ï'ïV�9�
è �bìMÝ
é1Ú����wz{x�xp��u�n7�w��Ú£����Öc�wqv��qV��}»�w���_Égq<Ò�Ö&���¨qVr�Í¥ÓblW��¼Vuyr�uy� Ù � á refW�$¢��t��ç)å²����æ'ç����v��æ<í<RS�v�y½8å²�%å²�£�Iå

�V�Æ�b°9�rç)å²«�¾�å���å�¢m��°w�8ç��Rí å��t�~�v�w�S¥�qvoVuyx
�bìMï � �8ã'ã9�kÐbrwr�Ð�np��lVny�(¡mz����wz�oWqVr<�.öbrwz�¼Vu�n�x�z�}Ñ�ÎlV�
¡#z{�t�wz�oWqVr��$¡#qvn��t�Ê�8ïV�'ó9�

è �bì'ì<é1Ú���uyq/¡\�£¡\��qVr�ÍnØµ��r[}�Õ�ôµ��âg�g�bhiQ��w��æV���bæW�;ç����V���t��ï�ì�ÑäóV�'Ý � óV�V�9�i�8ïV�'ó9�
è �bìMã
é¥Ø�lV��z{rwxplWr$÷i���XÚ9¥�uyqvn��Õ��¡\����qVr�Í � �Sê�r�uy�{�.Ó��$�Õ� á rÈýv�rç��t��ç)å��t��æ�ç����v��æ<í�RS�v�y½8å²�%å²�$�rå/�v�

�&°��bç)å²«�¾�å���å�¢/��°w�;ç��OíUå&�t�¿�v����¥�qvoVuyx?Ý'ï � ìMÝ9��Öc��z{��qvoVl�� á �{�{z{r�lWz�x���Ü
Ïjì�Ð�¥wn�zS�8ïV��ì��
è �bìMó
é1Ú��wz�l'Òvqy·cq � � á rÃý¨�bç��t��ç)å²����æ'ç����v��æ<í�RS�v�¸½:å���å��$�Iå#�v�Æ�b°9�rç)å�«�¾�å²�%åp¢|��°w�;ç��OíUå/�t�~�v�w�i¥�qvoVuyx

��¦[§ � �V�8ã9�CÖc��z{��qvoVl�� á �{�{z{r�lWz�x���Ü
Ïjì=Ð�¥wntz��8ïV��ì��
è �bì�§;é�ÁilWx��wz{r�lÈÚ�� á r�fW�$¢¬�t��ç)å²����æ'ç����v��æ'í`RS�v�¸½:å���å��$�IåÎ�v���b°9�bç)å²«�¾�å²�%åp¢¬��°w�8ç��Rí åÀ�t�~�v�w�d¥�qvoVuyx

Ý'ÝW§ � Ý�ì[�9��ÐbrwrnÐ�np��lVny�w¡mz����wz�oWqVr<��ö�rwz{¼Vu�n�xpz�}2��lV�S¡mz����wz�oWqVr<�$¡mqvnt���Ê�8ïV�'ó9�
è �bì[�
é¥âwlVnGÍ7÷i� á r,fW�$¢��t��ç)å²����æ'ç����v��æ'íSRS�V�y½:å���å��$�Iå*�v�
�&°��bç)å²«�¾�å���å�¢*��°w�8ç��Rí åµ�t�~�v�w��¥�qvoVuyx&�¸§ � �8ï9�

ÐbrwrnÐ�np��lVny�w¡#z{���wz{oWqVr���ö�r�z�¼Vu�n�xpz�}2��lV�i¡#z{����z�oWqVr���¡#qvn����Æ�8ïV�'ó9�
è �bìMï
é1Ú��wz�l'Òvqy·cq � � á r�f[�$¢��t��ç)å²����æ'ç����v��æ<í&RS�v�y½8å²�%å²�$�råÀ�v�\�b°9�rç)å²«�¾�å���å�¢,��°��;ç��OíUå��t�¿�v���7¥�qvoVuyx

Ý'ïW§ � ìMÜv¦���ÐbrwrnÐ�np��lVny�w¡mz����wz�oWqVr<��ö�rwz{¼Vu�n�xpz�}2��lV�S¡mz����wz�oWqVr<�$¡mqvnt���Ê�8ïV�'ó9�
è �8ãv¦�é�Á�q<Õyq'Í�qVrwz.Ú£�ÃqVr�Ínô��{��z�lV}~}mØ����gª¸æ'ç)å²����æ'í ��Q$�y�uå��$�Iå¥æv�£¢\��å��²¹[�$�'íº�p´WUv���8ã�Ñ �V�'ã � �'ï�ì��i�8ï'ï'ï9�

�¸§V§



è �8ã��ré1Öd��uyriÖb� � �wqVr�Ín÷<uyz � ��Ú£�YªHæ'ç)å��t�uæ<í¤�À�w��æv�w�bæW�;ç����v�w�*^W�~ªÎ��ìW¦SÑ �'Ü � �'ã9�S�8ï'ï'ï9�
è �8ã'Ü
éhÉcqvnp}~lWx�z�u�·�z{�bÕ�÷i�����Gn�qV��x~u\Ð*��Ø����SÐ�����u�np}px]âg��Ð*����Ú�z{r�oW� á ����qVr�Í
Â��w}pqv}p�wr�Íwq*����ªHæ�ç)å²����æ<í¤�

R7¹Sæv��æ[�8ç)å²���{ê8æ'ç����v�w�XÝv¦SÑäÜ'Ü�� � Ü'Ý�ì��i�8ï'ï'Ý9�
è �8ã'Ý
é�Á�q<Õyq'Í�qVrwz.Ú£�ÃqVr�Ínô��{��z�lV}~}mØ����gª¸æ'ç)å²����æ'í ��Q$�y�uå��$�Iå¥æv�£¢\��å��²¹[�$�'íº�p´WUv���8ã�Ñäã'Ý�� � ã�ìW¦����i�8ï'ï'ï9�
è �8ã�ì<é�Á�q<Õyq'Í�qVrwz.Ú£�ÃqVr�Ínô��{��z�lV}~}mØ����gª¸æ'ç)å²����æ'í ��Q$�y�uå��$�Iå¥æv�£¢\��å��²¹[�$�'íº�p´WUv���8ã�Ñäã�ìw� � ã�ìMó9�i�8ï'ï'ï9�
è �8ã'ã
é¥ßbqVx~u�oWq¸·gq õ ���"Ú�qVxpq³Ùpz{�/q�Ú£����ôYr�Í�l1ß*����qVr�Ím¡#qvn��wzXô��dã�æv�Å�tUW�v��ì[��ÑäÝv¦�� � Ýv¦[§��S�8ï'ï'ï9�
è �8ã'ó
é � xp��ÒvqV�wqvn�q�Ú£�wqVr�Í�Á�qV�/q'Íwq¦Ú£��R7¹�°Wê¸�/Ø`�p´Mæv×³°��£§¨¦SÑäÜ�ìw� � Ü�ìMó9�i�8ï'ïV�9�
è �8ãW§;é¥ô�n�qKß*�wqVr�Í,��z�xp�wz�}pq<ÒVu�����R7¹�°Wê¸��Ø`�p´Mæ¨×¨°���ó'ï�Ñäï��V� � ï��8ó9�i�8ï'ïW§��
è �8ãV�
é á ÒVuyrwqvoWq¦Ð���� õ z�}~}pq`Á`����qVr�Ím��qy·cqV��lV}~l
¡Ê�
è �8ã'ï
é õ qvoWqVz»�/�ÃqVr�Ínôintq1ß���qVr�Í,��z{xp��z�}pq<ÒVuG���g�t«/�v�$�v�"ó'ó�Ñ �'ÜW§ � �'Ý'Ü9�i�8ï'ï�ì��
è �8óv¦�é1Ú��wz{�/z Õy�À���wqVr�Í õ qvoW�����wz � �g�t«/�v�$�v�"ó'ó�Ñ�ì[�'ï � ìMï�ì��(�8ï'ï�ì��
è �8ó��ré � q<ÒvqV�wqVxp�wz � ��� � q'Í�q�Ú£����qVr�ÍZÐ���u � �g�t«/�v�$�v�"ó'ã�Ñäó��8ã � ó'Üv¦��S�8ï'ï'Ý9�
è �8ó'Ü
é¥ß�lVn�z<�/�wqVr�Í,�GlV��q¸�WqVxp�wz � �
è �8ó'Ý
é���qvoVu�ß*�wqVr�Í � qVrwq<Ò¨q�Á��
è �8ó�ì<é���l¸¼vqy�WqVxp�wz � ����ß�lVn�z<�����wqVr�ÍÀÁ�qV�/q'Íwq7Ú£�Y�t«/�v�$�v�"ó'ã�Ñ{�8ïW§ � Üv¦�Ý9�i�8ï'ï'Ý9�
è �8ó'ã
é � qVrwq<Òvq�Á`����Ú��wz{�ez Õy�7Ð�����qVr�ÍÀÁil'ÒVlW�w����zCß*�g�t«/�v�$�v�"ó'ã�Ñäï'Ý � ïV�9�(�8ï'ï'Ý9�
è �8ó'ó
é1Ú��wrwq'Íwq1ß*�dã�æv�Å�tUW�v��ìW¦SÑäó'ó'ï � óW§
ì��i�8ï'ï��v�
è �8óW§;é¥â��¨Ù~z{}pq � ����ÞboWz<�/���wqVr�ÍiÚ���uyr�qvoWqe¡\�c�t«��V�$�v��ó'Ý�Ñ¤§V§<ã � §v�v¦��i�8ï'ï��v�
è �8óV�
é�Á�qV�eqV��lV}~l=ß*���$�[z£Á�����qVr�Í,�Gl¸¼vqy�WqVx��wz � �Y�t«/�v�£�v��ó'Ü�Ñ ����¦ � ���8ã9�i�8ï'ïv¦��
è �8ó'ï
é�ÁilWx��wzUÍwq � ���$�GlW�/qv}pxp�,�/����qVr�Í$Þ?Òvq'Íwq¦Ú£�Y�t«/�v�£�v��ó'ã�ÑäÜ'Ü�� � Ü'Ü'ó9�i�8ï'ï'Ý9�
è �¸§¨¦�é¥âwuyr�o=ß*�$Â����"÷<u�u1Ú£��Öb����ß�xp��Öb��ß*���$qVr�Í$ß�l
����¡\��ª¸æ'ç)å²����æ'í ��R7¹Så²«`��rç���UZæV�$¢*¾�¹[U¨�������²�t�

ã'ï�Ñ{�8ã�ì � �8ó��v�i�8ï'ï'ï9�
è �¸§9�ré¥Ðb�w�/q'Í�qv��q'Íwz<¡Ê� õ �"Ó&�wqVx~uy�/zCß���¡Ê��qVr�ÍiÞGxpz{q/¡Ê�ePiå%æV�t��Ü'Ý��<ÑäÜ'ï'Ý � Ýv¦V¦��i�8ï'ï'ï9�
è �¸§<Ü
é¥÷7z{r$Öb�w���$qVr�ÍZ÷<u�u��Õ�$�w�g�t��ç)å²����æ'ç����v��æ'í7^��v°��t��æ<í7�¿½bhCæ'ç���´V°�å²��Üv¦SÑäÝv¦�� � Ýv¦[§��i�8ï'ïW§��
è �¸§<Ý
é*�¬uyr Ù ��Öb��qVr�ÍZ÷»uyz � ��Ú£�Y�tQ��t^
�t��ç)å²����æ'ç����v��æ'í¤��Ý'ï�Ñ�ìMï'Ý � ãv¦V¦��i�8ï'ï'ï9�
è �¸§
ì<é Ù lW�/�eqvn��²l�Ø���Öb���vÉcqVx~}pz{qVxdÂ���Öb��� Ù qV�{�uñ�Þ|ß*��Ð�����ßbqV�wrnÓ�� � ����qVr�Í7Ø�����z{rZÖb��Ð��`PiåGæv�t�

Ü'Ü��<Ñäó'ï � §
ì��i�8ï'ïV�9�

�¸§v�



è �¸§<ã
é1Ödqv��qV�{��u�nplVâg��Ó�����Éc�wq'Í�uyxp�wz�q�ß*�w��� Ù ��ß*���w¡mq¸·Yuy���{q����w���SÐ������WlWr�uyx Ù ��Ó����wqVr�Í¬Égnpl¸·�r
Â��g�t��¾$�%å��t��ÞiªHæ'ç)å��t�uæ<í¤��Q$���jå²�$�rå¥æv�$¢\��åp�²¹��$�<í��p´VUv�

è �¸§<ó
é�Áiuyx���qVxb¡Ê��Ð*����Éc�wq'Í�uyxp�wz�q1ß����/� Ù ��ß�����qVr�Ím¡mqV����qy� Ù �$����Ö&�YªHæ'ç)å��t�uæ<í¤��Q$���jå²�£�Iå¥æv�$¢
Xd��´V�Å��åIå²�����´/����Ý��V�<Ñ{�8ó'Ü � �¸§<Ý9�CÜv¦V¦��v�

è �¸§V§;é*0SlWz{oV}\Ø���Ö&�wqVr�Ín÷<lV¥�u�n?Ö&�¬Ø��d^��v°��t��æ'í��¿½ a å%æ�ç&�w��åGæ'ç��Å��´V�"Ý�ÑäÜ'ï�� � Ýv¦�ï9�(�8ïV��ì��
è �¸§v�
é Ù lVn�q<Õyz��Môµ����Écqvnp}pq�Éb���W¡#�wrwx~}~u�npl³¼¨q\ôµ����Ú9}~n�qVrwx%Ò��y÷i���vqVr�ÍBßb��¼vqvnCÐ*�7Rëæ¨�rç�ª�å:çjæ<í¤��^��v°��t��æ<í¤�

¥$qvoVuyx\ã'Ü � ó'Ü9�(�8ïV�'Ü9�
è �¸§<ï
éhÉc�{qV�GÒ9�/lVnpu*Â���Ð*�wqVr�ÍnßbqvnGÍwz{rwoVØ���Ð*�µ^��V°9����æ<í��¿½ a å%æ'çG���%å%æ�ç����´W��Ý�ÑäÝ���¦ � Ý'Ü'ã9�i�8ïV��ì��
è �y�v¦�é1Ú��wz<�����$Ú£lW��Ú£����qVr�Í � l�l
�������£¡\�*Rëæv�rçSª¸å:çjæ'í ����ã�Ñ{��¦�Ý � ��¦W�9�S�8ï'ï'Ü9�
è �y���ré¥÷7���Vuyr�Íwz Ù�Ò � �³qVr�Í õ z�uyxpqy·cqVqvo�ß�� á r ü[ë çÅ¹G�t��ç)å²����æ'ç����v��æ<í�h»�v°��$¢v��U�RS�v��´W��å²���&RëæV��~�v�W¥�qvoVuyx

� � �V�v�XÖcqVz�n�l���ó
Ï��V� õ l¸¼Vuy�*�£u�n��8ïV�'Ý9�
è �y�'Ü
é����{��o�Ø���Ö&���[ßbz{r[}�Õb¡\�±Éb����qVr�ÍKØ���r�Íw�/qVr����±Éb�<ª¸å8çjæ<íOík°���´W���Iæ<íi����æv���:æW�8ç����v�����G�w�8ó<Ð�Ñ¤§<ïW§ �

�v¦�ã9���8ïV�'ã9�
è �y�'Ý
éhÉcqV�w�eqVrwz�¡Ê���PôY�{�{z�lV}~}�Ø����SqVr�ÍÆ0iqvn�qV��n�qV� õ �Ê^��v°�����æ<íc�¿½`ª¸æ'ç)å²����æ'í �
Q$���jå²�$�rå²�EÝ'Ü�Ñ�ì�§v�'Ý �

ì�§<ï��v�(�8ï'ïW§��
è �y��ì<é¥ßbqV�/zUÍ$Ð���Ú��wqVr�ÍZô��{��z�lV}~}mØ��gª¸æ'ç)å²����æ'í ��Q£���jå²�$�rå�æV�$¢¬��å��²¹[�$�'íº�p´WUv���8Ü�Ñ¤§v�v¦ � §v�W§��i�8ï'ï'ó9�
è �y�'ã
é¥ßbqV�/zUÍ$Ð���Ú��wqVr�ÍZô��{��z�lV}~}mØ��gª¸æ'ç)å²����æ'í ��Q£���jå²�$�rå�æV�$¢¬��å��²¹[�$�'íº�p´WUv���8Ý�ÑäÜ�ì � Ýv¦��S�8ï'ï'ó9�
è �y�'ó
é¥Ðb�w�/q'Í�qv��q'Íwz<¡Ê� õ �c��h�QÌ����æv���:æW�8ç����v�����(��¦�Ü�ÑäÜ'ó'ï � ÜW§v�9�i�8ï'ï�ì��
è �y�W§;é¥ßbqV�/zUÍ$Ð���Ú£����ö^Õy��l³¼���� á ��� Ù qvn�q¸·�z{xp� õ ����qVr�Ínô��{��z�lV}~}mØ��YªHæ�ç)å²����æ<í¤��Q$�y�uå��$�Iå¥æv�£¢Î��åp��¹[Ó

�£�<íº��´VUv�7��¦SÑäÝ'ã � ìW¦��S�8ï'ï�ì��
è �y�V�
é`¡#qV�{�{z�q/���wqVr�ÍiÓ&npuy���|¡\�gª¸æ'ç)å²���uæ<í ��Q£���jå²�$�rå�æV�$¢\��å��²¹[�£�<íº��´VUv���8Ý�Ñ�ìW¦W� � ìw�bì��i�8ï'ïW§��
è �y�'ï
éhÉcq¸�Wqv}pz�ß*���[ôY�{�{z�lV}~}ëØ����9qVr�ÍK÷»lVn�z{��u�nkÓ��[�1��ªHæ'ç)å��t�uæ<í¤��Q$���jå²�£�Iåyæv�$¢,��åp��¹[�$�<í��p´WU¨���V�<Ñäïv¦W� �

ï��8Ý9���8ï'ï'ã9�
è �8ïv¦�é`¡ml9lVnpu Ù ��������ØµlW�wr�x � � õ ���cqVr�Í®Ø��wr�Íw�/qVr����|Éb����h�Q¶����æv���:æW�8ç����v�����^ï'Ý�Ñ¤§¨¦�ã � §9�y�9�

�8ïV�'ã9�
è �8ï��ré Ù qvn�q¸·�z{xp� õ ��qVr�Ínô��{��z�lV}~}mØ��YªHæ�ç)å²����æ<í¤��Q$�y�uå��$�Iå¥æv�£¢\��å��²¹[�$�'íº�p´WUv��ï�Ñ �V�'Ü � �V�'ï9�i�8ï'ï'Ý9�
è �8ï'Ü
é1Ú��wqV�iÚ£��¡Ê��qVr�ÍÀ0Su�n��wl�u�¼Vuyr|��� Ù �ePiåGæv���»�V�8Ý�ÑäÜ'óW§ � ÜW§v�9�i�8ïV�'ó9�
è �8ï'Ý
é1ÓGqvoWr�u�¡Ê��qVr�ÍZâwqV����lWr,Â���Ð*�*Rëæv��æW¢V��æv�Îª¸å:çjæ'íOík°���´W���Iæ<í�jc°�æv�bç)å²�rí¤Uv��Ü'ã�Ñ¤§<ï � ïv¦��S�8ïV�'ó9�

�¸§<ï



è �8ï�ì<é � uyr�o<ÏÔÚ���z{�ÀÚ£��qVr�ÍTÚ�qVr�o<ÏÔÖc�wlW��Á����t��ç)å��t��æ�ç����v��æ<í�^��v°�����æ<í��¿½�Rëæ¨�rçGª¸å8çjæ<í �
_^å��:åGæv�~�²¹[�
��¦SÑäÝ'Ý'ã � Ý�ì'ì��i�8ï'ïV�9�

è �8ï'ã
é�Â�n�qVxpq'ÍßÂ���qVr�ÍàÂY��}pqv}p�wr�Í�q|Ú£�`��� ª�å:çjæ<íRík°9��´V���Gæ'í7æv�£¢�ªHæ'ç)å��t�uæ<í¤�á�w��æv�w�bæW�;ç����v�w�©���
ÜV�<Ð�Ñ{�bìMãW§ � �bì�§¨¦����8ï'ïW§��

è �8ï'ó
é�Â�n�qVxpq'Í�Â��7qVr�ÍÆÂ���}pqv}p�wr�ÍwqiÚ£�»�/�,ª¸æ'ç)å²���uæ<í �
Q$���jå²�£�Iå7æv�$¢Ì��åp��¹[�$�<í��p´WU¨���bì�Ñ{�8Ü'ãW§ � �8Ü'ó'ã9�
�8ï'ïV�9�

è �8ïW§;é1Ú��wqvn��/q�0������ á r ý¨�rçi�t��ç)å��t��æ'ç����V��æ<í�RS�v�y½8å²�%å²�£�Iå/�V�#�b°9�rç)å²«�¾�å���å�¢���°w�8ç��Rí åG�t�~�v�w��¥�qvoVuyx
ã'Ý � ó'Ü9�XÖc�wz���qvoVl�� á ���{z{r�lWz{xy��Ü
Ïjì¦Ð�¥wn�z(�8ïV��ì��

è �8ïV�
é*0SlWz{oV}EØ���Öb�¨qVr�Í¥÷»lV¥�u�nEÖ&��Ø�� á r7ý¨�rç��t��ç)å²����æ'ç����v��æ<í(RS�v�y½8å²�%å²�$�råb�v�`�b°9�bç)å²«�¾�å²�%åp¢G��°w�8ç��Rí å
�t�~�v�w�$¥�qvoVuyx��'Ý � ��¦�ó9�XÖc�wz���qvoVl�� á ���{z{r�lWz{xy��Ü
Ïjì¦Ð�¥wn�zS�8ïV��ì��

è �8ï'ï
é1ÖclVn��{�wÉb����0Suyr9��oVlV¥���qV�{qVr Ù ���$qVr�Í$Ðb�{qvoWqvn�xpqV�*�nÐ�� á r�ý¨�bçS�t��ç)å²����æ'ç����v��æ<íµRS�v�y½8å²�%å²�£�Iå��v�
�&°��bç)å²«�¾�å���å�¢/��°w�;ç��OíUå&�t�¿�v����¥�qvoVuyx*�y�W§ � �8ï'Ý9�XÖd�wz{��qvoVl�� á �{�{z{rwlWz{x���Ü
Ïjì¦Ð�¥wntzS�8ïV��ì��

è Üv¦V¦�é�Á�q<Õyq'Í�qVrwz.Ú£�ÃqVr�Ínô��{��z�lV}~}mØ����gª¸æ'ç)å²����æ'í ��Q$�y�uå��$�Iå¥æv�£¢\��å��²¹[�$�'íº�p´WUv���8ã�Ñ �'ï'ó � ïv¦�Ü9�i�8ï'ï'ï9�
è Üv¦��ré¥Ð�l¸�WqV�eq
¡Ê��� � q<Ò¨qv}p�|¡\����qVr�Í � q<ÒvqvoWzCß*�*R7¹[°[ê¸�/×V�p´Mæv×³°��£§¨¦SÑäã'ã'ó � ã'ó'Ü9�i�8ï'ïV�9�
è Üv¦�Ü
é¥â��¨Ù~z{}pq � ����ÞboWz<�/���wqVr�ÍiÚ�q¸·gqV��lV}~l7Ð*��R7¹[°[êy��×v��´Mæ¨×¨°9��§¨¦SÑäÜ'óv¦ � Ü'ó'ã9�i�8ï'ïV�9�
è Üv¦�Ý
é1Ú��wz�����}pqVr�z"Ú£�$qVr�Í � qVr�q<Ò¨q`Á`�*R7¹[°[ê¸��×v�p´[æ¨×³°��£§¨¦SÑ{�V�8ã � �8Üv¦��i�8ï'ïV�9�
è Üv¦<ì<é � qVrwq<Òvq�Á`�wqVr�ÍiÞ&x�qv�Å�wrwu&Á��Y�t«/�v�$�V��ó�ì�ÑäÝ'Ü'ã � Ý'Ý��v�i�8ï'ï'Ü9�
è Üv¦�ã
é � xp��ÒvqV�wqvn�q�Ú£�wqVr�Í�Á�qV�/q'Íwq¦Ú£��R7¹�°Wê¸�/Ø`�p´Mæv×³°��£§9�<Ñäã'Ü'Ý � ã'ÜV�9�i�8ï'ï'ï9�
è Üv¦�ó
é1Ú���oWz��WqV�/q�Á`����ÐbxpqV�/z<�����$qVr�Í � qv��qv}pq¦Ú£�Y�t«/�v�$�V��ó'ó�Ñ �'Ý'Ý � �'Ý'ï9�i�8ï'ï�ì��
è Üv¦[§;é1Ú�qVz�}~le����� á ���wz��*��ntq � ���w��qy·cqVr�leÁ�����qVr�Í,¡mz�}pq�Á��g�t«/�v�£�v��ó'ã�ÑäÝ'ó � ìW¦��S�8ï'ï'Ý9�
è Üv¦W�
é1Ú���oWz��WqV�/q�Á`����ÐbxpqV�/z<�����$qVr�Í,����n�lWz�·gqVß*�µã�æv�Å��UV�V��ìW¦SÑäó'ã � §9�v�S�8ï'ï��v�
è Üv¦�ï
é1Ú���oWz��WqV�/q�Á`����ÐbxpqV�/z<�����$qVr�Í � qv��qv}pq¦Ú£�Y�t«/�v�$�V��óW§[Ñ{�8ïv¦ � �8ï'ó9�i�8ï'ï'ã9�
è Ü���¦�é1Ú��wz{�/z Õy�À���wqVr�Í õ qvoW�����wz � �ePiå%æV�t�»�¸§<ó�ÑäÜ'ã'ã � Ü'óv¦��i�8ï'ï�ì��
è Ü��V�ré�Â(qVxp���9� á ��Ø������\qV�{����qVr�Ò������wqVr�ÍwÉglW��Ínâg�ePiåGæv�t���8ó'Ü
Ï��8ó�ì�ÑäÜ'Ü � Ý'Ý9���8ï'ï'Ý9�
è Ü��8Ü
é¥÷7z{r�Ö&�£�����"÷»qVz�Â��£�/����qVr�Í�Ú���z{� � �XÚ£�b�t��ç)å��t��æ'ç����V��æ<íS^��v°��t��æ'íS�~½GhCæ'ç��º´W°�å²�S�y��ÑäÜ'ïW§ � Ýv¦[§��

�8ï'ï'ó9�
è Ü��8Ý
é¥÷7z{r$Öb�w���$qVr�Í�Â(qVz�Á`��÷i�Y�t��ç)å��t��æ'ç����V��æ<í�^��v°�����æ<í(�¿½�hXæ'ç���´V°�å���Ü��<Ñ�ìMã � ã�ì��S�8ï'ï'ï9�
è Ü��bì<é¥âwlVnGÍ����²u�ôµ�wÂ���qVr�ÍnÐ�����uyr$Öb�/PiåGæv�t�7�8Ý'ã�ÑäÜ'ó'ã � ÜW§v�9���8ï'ïv¦��

�y�v¦



è Ü��8ã
é�Á�qV�eqV��lV}~lZÚ���� õ q<Òvq³Ù~z��/qKß*����qVr�Ím¡#z��Wq³Ùpz�ß��g�t«/�v�£�v�£���<Ñ{�8ï � Ü�ì��S�8ï'ï'ã9�
è Ü��8ó
é¥ß�·cqVr�o`�w�MØ�����Â�u�n�r�o1Öb��Öb����qVr�Í=Ú��wqVr`Á`�SÚ£�»�t��ç)å��t��æ�ç����v��æ<í�^��V°9����æ<í��¿½dhXæ'ç���´V°�å²���8Ü�Ñ�ì[��� �

ì[�V�9���8ï'ïv¦��
è Ü��¸§;é�ÂY��}pqv}p�wr�Í�qVÚ£������qVr�ÍnÚ�z{rwoW� á �Y^��v°�����æ<í»�¿½e��å��rç��Å��´=æv�$¢`Xc±<æ<í¤°�æ'ç����v�w��Ü'Ý�ÑäÝ'Ü'ã � Ý'Ý'Ü9���8ï'ï'ã9�
è Ü��y�
é�Â�n�qVxpq'Í�Â���qVr�Í�Â(q'Íw�/qv¥wntqv���wq��#hXæ�ç��º´W°�ånæv�$¢mh���æW�;ç�°���å#�¿½`Xd��´V�Å��åIå²�����´,ª¸æ'ç)å²���uæ<í �Zæv�$¢

Q�ç��t°w�8ç�°��%å��&ìEç?¢�ò��»�y��Ñäó'ï'Ý � ó'ïW§��i�8ï'ï'ã9�
è Ü��8ï
é���l¸¼vqV��xMÉb�Ô0����$�Gu�lW�woW�#���¬Ø����»��qVr�Í,Âin�qV�ex~}pqV�{��u�n Ù � ¡Ê�mÐ��wxp}~uy��¥�u�npu8ÍnÍw�w�²}pz���u�z�nplWr¨Ç�q'Íwz�È

¥�npl9�²uyx�x�� � uy�t�wrwz{��qV�»npu�¥�lVnp}���Ó&qVx\Øµuyx~uyqvn��t� á rwx~}pz�}p�w}~uV�<�8ïV�V�9�
è Ü'Üv¦�é�Â(qV�{�/u�n�����Éb�gs�R<�~_µ�é�Å��ç)å²����æ<í7��åÝ¾��v�bç3ý�É³> ë ��¥�qvoVuyxb�v¦ � �'ó9���8ïV�'ï9�
è Ü'Ü��réhÉc��nGÒVuyÖb��¡Ê���9¡ml9lVnpu Ù �9�w����qVr�Í�Ø��wr�Í��/qVr�����Éb�»��h�QÆ�w��æV���bæW�;ç����V���t����¦�ó�Ñäï�� � ïW§��»�8ï'ïV�9�
è Ü'Ü'Ü
é1ÓGz{����u�np}^Ó�� õ �����gs�R<�~_µ�é�Å��ç)å��t��æ'í»�%å2¾��v�bç3ý[>W>[>¨��¥�qvoVuyx?Ü'ãV� � Ü'ó'ó9�S�8ïV�'ó9�
è Ü'Ü'Ý
é`�[qVr�l¸·cq<Òm����âg��qVr�Ím¡,lVn�}~lWrmÂ���Ð*�Y��h�Q�����æv���:æW�8ç����v�����"ï'Ü�Ñ�ì[�'ï � ìMïV�9�i�8ïV��ì��
è Ü'Ü�ì<é1Öcl�lV¥�u�n^Ø���Ó��gs�R<�~_µ�à�Å��ç)å²����æ<í»��åÝ¾��v�bç3ý�É ëví �£¥�qvoVuyx?ÜW§V§ � ÜV�W§����8ïV�W§��
è Ü'Ü'ã
é1Ú��wz{� � ��Ú£����÷7z{r$Öb�w�����$qVr�Í � ·cqVrnß���Ú��Y��h�Q��w��æv�w�bæW�;ç����v�w�t�(��¦�ã�ÑäÝ'óW§ � ÝW§<ó9�i�8ï'ïW§��
è Ü'Ü'ó
é1Ú�n�z{rwz�¼vqVxpqVrÎ¡\� õ ��qVr�Í¬�GlW�/qv}px��¸Ú£�e^��v°��t��æ<í��¿½#��å��rç��Å��´�æv�$¢ÀXc±<æ<í¤°�æ'ç����v�w�PÜW§[Ñ{��¦V¦ � ��¦�ã9�

�8ï'ï'ï9�
è Ü'ÜW§;é�Â(qV�{�/u�n�����Éb�gs�R<�~_µ�é�Å��ç)å²����æ<í7��åÝ¾��v�bç3ý�ÉWÉ³>v��¥�qvoVuyx?Ü'ÝV� � Ü�ìMó9�(�8ïV�'ï9�
è Ü'ÜV�
éhÉc�{qV�GÒ9�/lVnpu*Â���Ð*�Ys�R<�~_µ�à�Å��ç)å²����æ<í7��åÝ¾��v�bç�ý�>'ý ë �£¥�qvoVuyx3ìw� � ìMï9�(�8ïV��ì��
è Ü'Ü'ï
é`¡#z{�{��xd����Ð���Ð��Ys�R<�~_µ�à�Å��ç)å��t��æ'í<��åÝ¾��v�bç�Rµ�Pò î£>¨��¥�qvoVuyx*� � �y�9�7�8ïV�W§��
è Ü'Ýv¦�é1Öd�wxp��·gq¸�7Ð*��Ð*�gs�R<�~_µ�à�Å��ç)å²����æ<í<�%å2¾��v�rç3ýwÉ³>²î��£¥�qvoVuyx���¦�ó � �V�bì��(�8ïV�'ï9�
è Ü'Ý��ré¥Ø�z�¼Vu�n�qnÓ����
Égl�u�ntz.Ø����<qVr�Í�Ú�z ÒVlVn�qÀ�����t��ç)å��t��æ�ç����v��æ<íi^��v°��t��æ'íS�~½�Rëæv�rçYª�å:çjæ<í¤��_^å��:åGæv�~�²¹[�

�V�<Ñäã'Ý'Ý � ã'ÝV�9�i�8ï'ï'ï9�
è Ü'Ý'Ü
é¥âwn�z�u�n�¡Ê�$��� Ù �gs�R<�~_µ�ß���ç)å��t��æ<í»�%å2¾��V�rçmýVïVf ë �$¥$qvoVuyx�� � ì��7�8ï'ï��v�
è Ü'Ý'Ý
é1Öcl�lV¥�u�n^Ø���Ó��gs�R<�~_µ�à�Å��ç)å²����æ<í»��åÝ¾��v�bç3ýVï ë ýv�£¥�qvoVuyx*�8ÜW§ � �8Ýv¦����8ï'ïv¦��
è Ü'Ý�ì<é1Öcl�lV¥�u�n^Ø���Ó��gs�R<�~_µ�à�Å��ç)å²����æ<í»��åÝ¾��v�bç3ý�ÉyïwÉ��£¥�qvoVuyx?ÝV��� � Ý'ï'Ü9���8ï'ïv¦��
è Ü'Ý'ã
é`¡#qv}p�wqvn�� á �kÚ£���kâ�n�z�u�n�¡Ê����� Ù ���cqVr�Í�Ú9uy���9�Æ���©s�R<�~_µ�ç���ç)å��t��æ<íd��åÝ¾��v�bç1ýVïMý í �c¥�qvoVuyx

Ü'Ü'Ý � Ü'Ý��v�S�8ï'ïv¦��
è Ü'Ý'ó
éhÉc�{qV�GÒ9�/lVnpu*Â���Ð*�Ys�R<�~_µ�à�Å��ç)å²����æ<í7��åÝ¾��v�bç�ý ü Ç[>¨�£¥�qvoVuyx\ÝV�'ó � Ý'ï'Ü9�S�8ïV��ì��

�y���



è Ü'ÝW§;éhÉc�{qV�GÒ9�/lVnpu*Â���Ð*�Ys�R<�~_µ�à�Å��ç)å²����æ<í7��åÝ¾��v�bç�ý�>'ý ü �£¥�qvoVuyxb§V§ � �'Ý9�(�8ïV�'ã9�
è Ü'ÝV�
é1Öcl�lV¥�u�n^Ø���Ó��gs�R<�~_µ�à�Å��ç)å²����æ<í»��åÝ¾��v�bç3ý�É íMü �£¥�qvoVuyx*�¸§<Ý � �y�v¦����8ïV�V�9�
è Ü'Ý'ï
é`¡#qvnp}pz{rwu:ÕBØ���Ð*����Égl�u�ntzXØ���ô����wqVr�ÍiÚ�zUÒVlVn�q/����Ð*�Y�bhiQ��w��æV���bæW�;ç����V���t�(��¦�ã�ÑäÜW§ � Ýv¦��S�8ï'ïV�9�
è Ü�ìW¦�é1Ó&npuyr�l=Ó���÷i�Y�bhiQ��w��æV���bæW�;ç����V���t�(��¦�ó�ÑäÝ�� � ÝW§��S�8ï'ïV�9�
è Ü�ìw�ré¥â�qV�w����u�n�Éb���w�\qVr�o
����Öb���wqVr�ÍiÓGqvoWr�u*¡Ê�g��h�Q��w��æv�w�bæW�;ç����v�w�t��ï'ã�Ñ{�8ÜW§ � �8Ý'Ü9�i�8ïV�W§��
è Ü�ìMÜ
é�Â(qvn%Ò�Á`�$������¡mlVnp}~lWr,Â���Ð*����Ó&qvoWr�u*¡Ê���wqVr�Í$ÓblW����u�n^Ø����bh�Q©�w��æV���bæW�;ç����V���t��ï'Ü�ÑäÝ'ï'ã � ìW¦V¦��

�8ïV��ì��
è Ü�ìMÝ
é Ù u���qVr�xp���ÃÉb�SqVr�Í Ø�qVx~}~lVoWzcÂ��S��� á r©�t��ç)å��t��æ�ç����v��æ<í*RS�v��´W��å²���næv�$¢mX�ð�¾��v�t��ç����v���Y¥�qvoVuyx

� � ó9� Ù u�}~nplWz�}��£¡#z{�t�wz�oWqVr���â�u���n��wqvnp�ZÜ'ã
Ï2¡mqvnt�����/�8ï'ï��v�
è Ü�ì'ì<é�Â(qV�{�/u�n�����Éb�gs�R<�~_µ�é�Å��ç)å²����æ<í7��åÝ¾��v�bç3ý�ÉyïVf[��¥�qvoVuyx?Ý��8Ü � Ý��¸§��(�8ïV�'ï9�
è Ü�ìMã
é¥ßb�w�\Á��(�����PÐ�npn�l¸�Vl¬¡\�.ß����ëØ�z��/��u�nBÐ*��÷����(qVr�Í¸ô����{z�lV}~}�Ø��m�t��ç)å��t��æ'ç����V��æ<íc^��V°9����æ<íc�¿½

Rëæv�rçiª¸å8çjæ<í �b_^å��:åGæv�~�²¹[���V�<ÑäÜ'ÝW§ � Ü�ìMã9�i�8ï'ï'ï9�
è Ü�ìMó
é`¡mlWrw��q'Íwq7Þ������Y�bh�Q�����æv���:æW�8ç����v��������¦�ó�ÑäÝ'ï � ìMã9�S�8ï'ïV�9�
è Ü�ì�§;éhÉcq¸�Wqv}pz�ß*��qVr�ÍnôY�{�{z�lV}~}mØ��gªHæ'ç)å��t�uæ<í¤��Q$���jå²�£�Iå¥æv�$¢\��åp��¹[�$�<í��p´VUv�(�V�<ÑäÜV��ì � Ü'ïV�9�i�8ï'ï'ã9�
è Ü�ì[�
é � q<ÒvqV�wqVxp�wz � ���kÐ���u � ���YqVr�Í � q'Íwq¸Ú£��ª¸å:çjæ'íOík°���´W���Iæ<í^æv�$¢ÎªHæ'ç)å��t�uæ<í¤�\�w��æv���bæ[�8ç����v���
���

ÜW§�Ð�Ñ{�8ãV�'ï � �8ã'ïV�9���8ï'ï'ó9�
è Ü�ìMï
é1ÓGz{����u�np}^Ó�� õ �����gs�R<�~_µ�é�Å��ç)å��t��æ'í»�%å2¾��v�bç3ý[>vï í ��¥�qvoVuyx?Ý'Ü � ìMã9���8ïV�'ï9�
è Ü'ãv¦�é õ q<Õyqvnp��lW�{qVr�Í=Ð*��qVr�Í¦ô��{�{z{lV}~}£Ø��7ª¸æ'ç)å²����æ'í �bQ$���jå²�$�rå�æv�£¢m��å��²¹[�£�<íº��´VUv�<�8Ý�ÑäÜ'Ü'Ý � Ü'Ý'Ü9�7�8ï'ïW§��
è Ü'ã��réhÉcqV�w�eqVrwz�¡Ê��qVr�ÍZô����{z�lV}~}mØ��gª¸æ'ç)å²���uæ<í ��Q£���jå²�$�råVæv�$¢¬��å��²¹[�£�<íº��´VUv����¦SÑ{��¦�óV� � ��¦[§<Ü9�Y�8ï'ï�ì��
è Ü'ã'Ü
é¥Ø�qv}~}~l�Â��v�w�v�w���<ÐbrwxpqV�ÛÍwzMÐ*��âg����â(z�u�npn�l�0���ô�����Ð�oW�wu�n�q\âg�'Ø����'Ðb��¼vqvnpu:Õ]ß*� õ ���WqVr�ÍVÚ�zUÒVlVn�q��w�

Ð*�g�tQ9�t^À�t��ç)å²����æ'ç����v��æ<ík��ìw�<ÑäÝW§<Ü � ÝV�v¦���Üv¦V¦��v�
è Ü'ã'Ý
é¥÷7qV�{qV�°Ú£��ß*����Ég��q'Í�uyxp�wz{qVß*�w��� Ù ��ß����wqVr�Í,¡#qV����q¸� Ù ���w��Ö&�YQ$�y�uå��$�Iå¥æv�£¢|��åp��¹[�$�<í��p´VU

�~½mPiåbí�¢v�Å��´Zæv�$¢�^��v�Å�w��9´V��ã�Ñ{�bìMï � �8óv¦��XÜv¦V¦V¦��
è Ü'ã�ì<é���r�lV}~}�����âg�gh�°��$¢�æv«�å²��çjæ<í ���¿½bh���æW�;ç�°���å�ª�åp��¹�æv�w���²����Éc��}~}~u�np·glVnp}p�wx���ö��Ã�����<�8ïW§<Ý9�
è Ü'ã'ã
éhÉc��}~}p�{u�n?Ú£��Ð*�Ys��t��ç����t¹,Q�ç)åGå:í£s�QwÓÝQ��cR©�Å��ç)å²����æ<í7��åÝ¾��v�bçÅ�t��Üv¦V¦V¦��
è Ü'ã'ó
é¥÷7qV�{qV�×Ú£��ß*��ªÊ�y¢Må:í¤�Å��´��¿½gª�åp��¹�æv�w���Gæ<í Z �~�t¾�å��rç��jå��G�¿½ghCå��t����ç����ÀPiå:íº¢Gª�å:çjæ<í¤�t�£Â�� Ù }p��uyxpz�x��

öbrwz�¼Vu�ntxpz�}Ñ�
lV�EÖcqV����n�zUÍ�oVuV��Üv¦V¦V¦��
è Ü'ãW§;é�ÁilW��r�o�Öb�[ß*�9qVr�ÍzÉc�wq'Íwuyxp�wz{q�ß������ Ù ��ß*��ªHæ'ç)å��t�uæ<í¤�GQ$���jå²�$�rå�æv�£¢#��åp�²¹��$�<í��p´VUv�<��¦SÑäÜv¦�ï �

Ü��bì����8ï'ï�ì��
�y�'Ü



è Ü'ãV�
é1Ödqv��qV�{��u�nplVâg��Ó�����Éc�wq'Í�uyxp�wz�q�ß*�w��� Ù ��ß*���w¡mq¸·Yuy���{q����w���SÐ������WlWr�uyx Ù ��Ó����wqVr�Í¬Égnpl¸·�r
Â��gª¸æ'ç)å²���uæ<í �*Q$���jå²�$�rå¥æv�$¢\��åp�²¹��$�<í��p´VUv�7�¸§[Ñäã��¸§ � ã'Ü'Ü9�CÜv¦V¦��v�

è Ü'ã'ï
éhÉc�wq'Íwuyxp�wz{q1ß*����� Ù ��ß*�g���8çjæ�ª¸å8çjæ<íOík°���´W���Iæv��Ü'ï�Ñ{�V�V�¸§ � �V�8Ýv¦����8ïV���v�
è Ü'óv¦�é1ÖclV}~}~npuy�{��Ð*�£�b�e�Å��ç��~�y¢v°w�8ç����v�nç?�Gª¸å8çjæ<íRí¤°���´VUv� � ��u á rwx~}pz�}p��}~uclV��¡mqv}~u�n�z�qV�{x��M÷»lWr�Í�lWrVö��W�/���

Üvr�Í�u8Íwz�}pz�lWrÀu8Í�z�}pz�lWr����8ï'ï'ã9�
è Ü'ó��ré1ÓGz���x~lWr�Ó`�»Â��¦Øµu�¼�z�u�·élV�c���{uyqy¼vqvoVu��Ån�qV�²}p��npu���uy���wqVr�z{xp�/x�z�rÎ�u�npntz�}pz{��x~}~u�uy�{xy� � uy���wrwz���qV�

n�u�¥£lVn�}���ö���Ð?ô£Ð Ø�u�¥£lVn�}3Ø��8Ý'Ü'ÜW§��"ß�qvnp·guy�{����Þ\Î�lWr��»�8ïV�V�9�

�y�'Ý


