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★✤★✩✮✦✥✻✱✦✻✥✢✮ ✶✰✦✬ ★✢✤✥➁❬✢✹❛ ✮✩✻✥✱✢✮✳ ✮✻✱✬ ✤✮ ✼✻✤★✦✻✧
✢✧✰✦✦✢✥✮ ❭✰✈✢✈✳ ✤✦✩✧✮✳ ✧✩✹✢✱✻✹✢✮✳ ✼✻✤★✦✻✧ ❛✩✦✮✳ ✢✦✱✈❴✳ ✰✮ ✻✮✻✤✹✹✭
✱✬✤✥✤✱✦✢✥✰s✢❛ ✦✬✥✩✻❧✬ ✦✬✢ ✹✩✱✤✹ ❛✢★✮✰✦✭ ✩✪ ✣✬✩✦✩★✰✱ ✮✦✤✦✢✮
❭❪✜❫❁❴✈❺❽❻➂➋❼❻ ✲✮ ✰✦✮ ★✤✧✢ ✰★❛✰✱✤✦✢✮✳ ✦✬✢ ❪✜❫❁ ✧✢✤✮✻✥✢✮ ✦✬✢
★✻✧✺✢✥ ✩✪ ✣✬✩✦✩★✰✱ ✮✦✤✦✢✮ ✣✢✥ ✻★✰✦ ✩✪ ✪✥✢✼✻✢★✱✭ ✤★❛ ✴✩✹✻✧✢ ✤✦
✤ ✱✢✥✦✤✰★ ✣✩✮✰✦✰✩★ ✤★❛ ✪✥✢✼✻✢★✱✭ ❛✻✢ ✦✩ ✦✬✢ ✣✥✢✮✢★✱✢ ✩✪ ✤
★✤★✩✮✦✥✻✱✦✻✥✢✈ ❜✬✰✮ ✼✻✤★✦✰✦✭ ✰✮ ✱✹✩✮✢✹✭ ✥✢✹✤✦✢❛ ✦✩ ✦✬✢ ✮✦✥✢★❧✦✬ ✩✪
✦✬✢ ★✢✤✥➁❬✢✹❛ ✤✮✮✩✱✰✤✦✢❛ ✶✰✦✬ ✦✬✢ ✣✬✩✦✩★✰✱ ✧✩❛✢✮ ✮✻✣✣✩✥✦✢❛ ✺✭
✦✬✢ ★✤★✩✮✦✥✻✱✦✻✥✢❼❼ ✤★❛ ❛✢✦✢✥✧✰★✢✮ ✦✬✢ ❛✢✱✤✭ ✥✤✦✢ ✩✪ ✤ ❛✰✣✩✹✢
✢✧✰✦✦✢✥ ✣✹✤✱✢❛ ✤✦ ✦✬✤✦ ✣✩✮✰✦✰✩★ ✦✬✥✩✻❧✬ ✦✬✢ ✮✩➁✱✤✹✹✢❛ ✫✻✥✱✢✹✹
✢❞✢✱✦✈❺❽❼❾➋❼➃ ❫✪ ★✩✦✢ ✰✮ ✦✬✤✦ ✦✬✢ ❪✜❫❁ ❛✢✮✱✥✰✺✢✮ ✺✩✦✬ ✦✬✢
✥✤❛✰✤✦✰✴✢ ✤★❛ ★✩★✥✤❛✰✤✦✰✴✢ ✱✬✤★★✢✹✮ ✦✬✥✩✻❧✬ ✶✬✰✱✬ ✦✬✢ ✢✧✰✦✦✢✥
✱✤★ ❛✢✱✤✭❼➅ ❭✰✈✢✈✳ ✰★✦✩ ✣✬✩✦✩★✮ ✤★❛ ✬✢✤✦✳ ✥✢✮✣✢✱✦✰✴✢✹✭❴ ✤★❛✳
✦✬✢✥✢✪✩✥✢✳ ✱✩✧✣✹✢✦✢✹✭ ✱✬✤✥✤✱✦✢✥✰s✢✮ ✦✬✢ ✩✣✦✰✱✤✹ ✥✢✮✣✩★✮✢ ✩✪ ✦✬✢
★✤★✩✮✦✥✻✱✦✻✥✢ ✻★❛✢✥ ★✢✤✥➁❬✢✹❛ ❛✰✣✩✹✢ ✢✸✱✰✦✤✦✰✩★✈

➄★ ✦✬✢ ✣✤✮✦✳ ❛✰❞✢✥✢★✦ ✮✻✧ ✥✻✹✢✮ ✰★✴✩✹✴✰★❧ ✦✬✢ ❪✜❫❁ ✬✤✴✢
✺✢✢★ ✣✥✢✮✢★✦✢❛✈ ➌✤✥★✢✦✦ ✤★❛ ❪✩✻❛✩★ ❛✢✥✰✴✢❛ ✤ ✮✻✧ ✥✻✹✢ ✪✩✥ ✦✬✢

➍➎➏➎➐➑➎➒➓ ➔→➣↔↕➙↔➛ ➜➝➞ ➟➠➜➡
➢➤➥➦➐➧➨➎➒➓ ➩➙↔➫➭ ➯➞ ➟➠➜➡

➲➳➵➸➺➻➼

➽➾➚➪ ➶➹➾➘➴ ➷➬➮ ➱✃❐❒❐❮❰ÏÐ ÑÑÑÑÒ ÑÑÑÒ ÑÑÑÓÑÑÑ

Ô ÕÕÕÕ Ö×ØÙÚÛÜÝ ÞßØ×ÚÛÜà áâÛÚØãä å æçèé êëìêëíêîïðñòóôõôö÷ðñìøùëëííú
ûüý þÿP�P✁✂✄☎ ❳❳❳❳✆ ❳❳❳✆ ❳❳❳✦❳❳❳



r�✁✂�✄✂☎✆ ❝✝✞✟✝✠✆✠✄ ✝♦ ✄t✆ ▲✡☛☞ ✠✆�r ✠✝✠�♥✌✝r♥✂✠✍ ✁✂✆❞✆❝✄r✂❝
✠�✠✝✌✄r✎❝✄✎r✆✌✏✹✑✱✹✒ ✇t✂❝t ✆✌✄�♥❞✂✌t✆✌ � ❞✂✞✂✄ ✄✝ ✄t✆ ✌✟✆❝✄r�❞❞s
✂✠✄✆✍r�✄✆✁ r�✁✂�✄✂☎✆ ✁✆❝�s r�✄✆ ✝♦ � ✁✂✟✝❞✆ ✆✞✂✄✄✆r ✟❞�❝✆✁ ✠✆�r �
✠�✠✝✌✄r✎❝✄✎r✆✓ ❚t✂✌ ✌✎✞ r✎❞✆ ✇�✌ ❞�✄✆r ✆❡✄✆✠✁✆✁ ♥s ☞❝t✆✆❞ ✄✝
✂✠❝❞✎✁✆ ✌s✌✄✆✞✌ ✇✂✄t �♥✌✝r✟✄✂✝✠✓✹✔ ❍✝✇✆☎✆r✏ ✂♦ ✄t✆ ✌s✌✄✆✞ t�✌
�♥✌✝r✟✄✂✝✠✏ ✄t✆ ✆✞✂✄✄✆r ❝�✠ �❞✌✝ ✁✆❝�s ✠✝✠r�✁✂�✄✂☎✆❞s✏ ✇t✂❝t ✂✌
r✆★✆❝✄✆✁ ✂✠ � ✟✝✄✆✠✄✂�❞❞s ✌✂✍✠✂✦❝�✠✄ ❝✝✠✄r✂♥✎✄✂✝✠ ♦r✝✞ ✄t✆
✠✝✠r�✁✂�✄✂☎✆ ❝✝✞✟✝✠✆✠✄ ✝♦ ✄t✆ ▲✡☛☞✓ ❚t✂✌ ✂✌ ✆✌✟✆❝✂�❞❞s
r✆❞✆☎�✠✄ ♦✝r ✆✞✂✄✄✆r✌ ✟❞�❝✆✁ ✠✆�r ✞✆✄�❞❞✂❝ ✠�✠✝✌✄r✎❝✄✎r✆✌
✌✎✟✟✝r✄✂✠✍ ✟❞�✌✞✝✠✂❝ ✞✝✁✆✌✓✸✕✱✹✸ ▼✝r✆ r✆❝✆✠✄❞s✏ ✄t✆ ✍✆✠✆r�❞❣
✂✐�✄✂✝✠ ✝♦ ✄t�✄ ✌✎✞ r✎❞✆ ♦✝r ✄t✆ ♦✎❞❞ ▲✡☛☞✏ ✂✠❝❞✎✁✂✠✍ ✄t✆
✠✝✠r�✁✂�✄✂☎✆ ❝✝✞✟✝✠✆✠✄✏ t�✌ ♥✆✆✠ ✟r✆✌✆✠✄✆✁ ✂✠ ✄t✆ ❝✝✠✄✆❡✄ ✝♦
❋✝✖r✌✄✆r r✆✌✝✠�✠❝✆ ✆✠✆r✍s ✄r�✠✌♦✆r ✭❋✗✘❚✙✓✹✹

❍✆r✆✏ ✇✆ ✟✆r♦✝r✞ � ❝✝✞✟r✆t✆✠✌✂☎✆ �✠�❞s✌✂✌ ✝♦ ✄t✂✌ ✌✎✞ r✎❞✆✏
✇t✂❝t ✂✠❝❞✎✁✆✌ ♥✝✄t ✄t✆ r�✁✂�✄✂☎✆ �✠✁ ✠✝✠r�✁✂�✄✂☎✆ ❝✝✞✟✝✠✆✠✄✌
✝♦ ✄t✆ ▲✡☛☞✓ ▼✝r✆ ✌✟✆❝✂✦❝�❞❞s✏ ✂✄ ❝✝✠✠✆❝✄✌ ✄t✆ ✌✟✆❝✄r�❞ ✂✠✄✆✍r�❞
✝♦ ✄t✆ ▲✡☛☞ �✄ � ❝✆r✄�✂✠ ✟✝✌✂✄✂✝✠ ✇✂✄t ✄t✆ ✦✆❞✁ ✂✠✁✎❝✆✁ ♥s �
✌✄�✄✂❝ ✁✂✟✝❞✆ ✟❞�❝✆✁ �✄ ✄t�✄ ✌�✞✆ ❞✝❝�✄✂✝✠✓ ❚tr✝✎✍t ✄t✆ r✂✍✝r✝✎✌
✌✝❞✎✄✂✝✠ ✝♦ ▼�❡✇✆❞❞Õ✌ ✆✚✎�✄✂✝✠✌✏ ✇✆ ✌t✝✇ ✄t�✄ ✄t✆ ✌✎✞ r✎❞✆ ✂✌
✌�✄✂✌✦✆✁ ♥s � ✇✂✁✆ ☎�r✂✆✄s ✝♦ ✌s✌✄✆✞✌✏ ❝✝✞✟✝✌✆✁ ✝♦ ♥✝✄t ✦✠✂✄✆
�✠✁ ✆❡✄✆✠✁✆✁ ✌✄r✎❝✄✎r✆✌ ✞�✁✆ ✝♦ ✁✂✧✆r✆✠✄ ✞�✄✆r✂�❞✌✏ ✂✠❝❞✎✁✂✠✍
✁✂✆❞✆❝✄r✂❝✌ �✠✁ ✞✆✄�❞✌✏ �✌ ✇✆❞❞ �✌ ✍r�✟t✆✠✆✓ ❋✎r✄t✆r✞✝r✆✏ ✇✆
✂✠☎✆✌✄✂✍�✄✆ ✄t✆ �✟✟❞✂❝�✄✂✝✠ ✝♦ ✄t✂✌ ✌✎✞ r✎❞✆ ✄✝ ✄t✆ ❝r✝✌✌ ✁✆✠✌✂✄s
✝♦ ✟t✝✄✝✠✂❝ ✌✄�✄✆✌ ✭✛✡☛☞✙✏✸✒✱✸✔ ✇t✂❝t ✚✎�✠✄✂✦✆✌ ✄t✆ ✌✟�✄✂�❞
❝✝t✆r✆✠❝✆ ✝♦ ❞✂✍t✄ ✠✆�r � ✠�✠✝✌✄r✎❝✄✎r✆ �✠✁ ✁✆✄✆r✞✂✠✆✌ ✄t✆
✂✠✄✆r�❝✄✂✝✠ ♥✆✄✇✆✆✠ ✄✇✝ ✁✂✟✝❞✆ ✆✞✂✄✄✆r✌ ✟❞�❝✆✁ ✠✆�r♥s✓✹✜

❚tr✝✎✍t ✄t✆✌✆ �✠�❞s✌✆✌✏ ✇✆ ✌t✝✇ ✄t�✄ ✄t✆ ▲✡☛☞ ✌✎✞ r✎❞✆
❝�✠ ♥✆ ✎✌✆✁ �✌ � ✍✎✂✁✆ ✄✝ ✁✆✌✂✍✠ ✠�✠✝✌✄r✎❝✄✎r✆✌ ✟r✝✁✎❝✂✠✍
✌✄r✝✠✍ ☎�❞✎✆✌ ✝♦ ▲✡☛☞ �✠✁ ✛✡☛☞ ✂✠ ✄t✆✂r ☎✂❝✂✠✂✄s✓

✢ ❘✣✤✥✩✪✤ ❆✫✬ ✬❉✤✮✥✤✤❉✯✫
❚t✆ ✟r✝♣✆❝✄✆✁ ▲✡☛☞ �❞✝✠✍ ✁✂r✆❝✄✂✝✠ ✰✲✏ ✆☎�❞✎�✄✆✁ �✄ � ✟✝✂✠✄ ✳
�✠✁ ♦r✆✚✎✆✠❝s ✴✏ ❝�✠ ♥✆ ❝�❞❝✎❞�✄✆✁ �✌ ✭✠✝✄✆ ✄t�✄ ✇✆ ✎✌✆
●�✎✌✌✂�✠ ✎✠✂✄✌✙

✵
✵
✶

✵❂ ✷ ✺á á ✺✻ ✼ ✽ ✾ ✼ ✼ ✽✿❀❁❃ ❄ ❅ ❇
❈
■❊❏ ❄ ❅ ❅ ❇ ⑥❑ ◆❖P

✇t✆r✆ ◗✭✳✏ ✳❙✏ ✴✙ ✂✌ ✄t✆ ●r✆✆✠ ✄✆✠✌✝r ✝♦ ▼�❡✇✆❞❞Õ✌ ✆✚✎�✄✂✝✠✌✏
✁✆✦✠✆✁ �✌ ✄t✆ ✌✝❞✎✄✂✝✠ ✝♦✒

❯ ❱ ❯ ❯

❲

❳ ❨ ❳ ❨ ❩ ❬ ❩

❭ ❬ ❬ ❩

❦

❪

❫ ❴ ❴ ❴ ❫ ❴ ❴

❴ ❴ ❵

❛ ❜ ❜ ❢ ❛ ❜ ❢ ❛ ❜ ❜ ❢
❤
❛ ❢

❥

❥

❍✆r✆✏ ❧ ♠ ✴q✉ �✠✁ ✈✭✳✏ ✴✙ ✂✌ ✄t✆ ✁✂✆❞✆❝✄r✂❝ r✆✌✟✝✠✌✆ ✝♦ ✄t✆
✌s✌✄✆✞✓ ❚t✆ ●r✆✆✠ ✄✆✠✌✝r ◗✭✳✏ ✳❙✏ ✴✙ ✁✆✄✆r✞✂✠✆✌ ✄t✆ ✆❞✆❝✄r✂❝
✦✆❞✁ ✟r✝✁✎❝✆✁ �✄ ✳ ♥s � ❝✎rr✆✠✄ ✁✆✠✌✂✄s ✁✂✌✄r✂♥✎✄✂✝✠ ①✭✳❙✏ ✴✙✏
✝✌❝✂❞❞�✄✂✠✍ �✄ ♦r✆✚✎✆✠❝s ✴✏ �❝❝✝r✁✂✠✍ ✄✝

② ③ ② ② ②④ ⑤ ⑦ ⑧ ⑦ ⑦⑨⑩ ❶ ❷ ❶ ❶ ❸ ❶ ❶❹ ❺ ❻ ❼ ❹ ❺ ❺ ❻ ❹ ❺ ❻ ❽

❚t✆ ✟r✝♣✆❝✄✆✁ ▲✡☛☞✏ ✁✆✦✠✆✁ ✂✠ ✆✚ ❾✏ ✍✝☎✆r✠✌ ✄t✆ ✁✆❝�s r�✄✆
❿➀➁✭✳✏ ✴✙ ✝♦ � ✁✂✟✝❞✆ ✆✞✂✄✄✆r ✝✌❝✂❞❞�✄✂✠✍ �❞✝✠✍ ✄t✆ ✁✂r✆❝✄✂✝✠ ✝♦ ✰✲✏
✄tr✝✎✍t ✄t✆ ✆❡✟r✆✌✌✂✝✠

➂

➂

➂

➂

➃

➃
➄➅

➅

➅

➅

➆ ➆➇ ➈ ➉

➇ ➉

➊➋➌➍ ➇ ➈ ➉

➊➋➌➍ ➇ ➉
➎

➎

➎

➎
➏ ➏

✇t✆r✆ ❿➀➁
➐✭✴✙ �✠✁ ▲✡☛☞➀➁

➐✭✴✙ ♠ ✴➑q✭➒➓➑✉➔✙ �r✆ ✄t✆ ✁✆❝�s r�✄✆
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õíñïóê ñóæèêõ æ õíîìæôèê ù æúïûê íìî îöòðæèêü øéíèé ñïíôìî æóïôý ìéê þ
◆òêõP ïò ÿ ◆úóöêP æ❛íî� ◆úP ❈ïëñæòíîïô úêìøêêô ìéê íôìêýòæó ïð ìéê
íôõöèêõ ▲✁✂ç ◆èíòèóêîP æôõ ìéê ✦êóõ ïð æ îìæìíè õíñïóê ◆îïóíõ èöòûêîP
æî æ ðöôèìíïô ïð ìéê õíëêôîíïôóêîî ñæòæëêìêò ➶÷✴ù� ❚éê õæîéêõ èöòûêî
òêñòêîêôì ìéê ✦êóõ ïð æ îìæìíè õíñïóê ñóæèêõ íô ðòïôì ïð æ ñêòðêèìó♣
èïôõöèìíôý ñóæôæò îöòðæèê� ❆óó qöæôìíìíêî æòê ôïòëæóí♥êõ ìï ❊✵ ❂ ❖✴
◆Ô➶★ù✸P�

✄☎✆ P✝✞✟✞✠✡☛☞ ✌✍✎✏✑✒✓

❉✔✕✖ ✶✗✘✶✗✙✶✚✛✜✢✣✤✥✧✥✩✪✜✢✘✫✬✗✗✙✙✭
✮✯✰ ✱✲✳✷✳✹✺✻✼ ❳❳❳❳✽ ❳❳❳✽ ❳❳❳✾❳❳❳

❇



❋�✁✂✄☎ ✶✭✆✝ s✞✟✠s t✞☎ ❝✟✡☛☞✄�s✟✌ ✆☎t✠☎☎✌ t✞☎ �✌t☎✁✄☞t☎✐

�✌✐✂❝☎✐ ▲✍✎✏ ✭❝�✄❝✑☎s✝ ☞✌✐ t✞☎ ✦☎✑✐ ✟♦ ☞ st☞t�❝ ✐�☛✟✑☎ ✭s✟✑�✐

❝✂✄✒☎s✝✓ ☛✑✟tt☎✐ ☞s ☞ ♦✂✌❝t�✟✌ ✟♦ t✞☎ ✐�✡☎✌s�✟✌✑☎ss ☛☞✄☞✡☎t☎✄

✷❘✴❞✳ ❍☎✄☎ ☞✌✐ �✌ t✞☎ ✄☎st ✟♦ t✞☎ ☛☞☛☎✄✓ ✠☎ ✌✟✄✡☞✑�♥☎ ☞✑✑ ✄☎s✂✑ts

t✟ ❊✵ ❂ ✶✴✭✔✷★❞
✸
✝✓ ✠✞�❝✞ �s ✶✴✕★ t�✡☎s t✞☎ ✦☎✑✐ �✌✐✂❝☎✐ ✆❜ ☞

st☞t�❝ ✐�☛✟✑☎ ☛✑☞❝☎✐ ☛☞✄☞✑✑☎✑ t✟✓ ☞✌✐ ☞ ✐�st☞✌❝☎ ❞ ♦✄✟✡✓ ☞ ☛☎✄♦☎❝t✑❜

❝✟✌✐✂❝t�✌✁ ☛✑☞✌☞✄ s✂✄♦☞❝☎✳ ✖✗☞✡�✌�✌✁ t✞☎ ✄☎s✂✑ts ✟♦ ☛☞✌☎✑ ✭✆✝✓

✠☎ ✟✆s☎✄✒☎ t✞☞t t✞☎ s✂✡ ✄✂✑☎ �s ♦✂✑✦✑✑☎✐ �✌ t✞☎ ☎✌t�✄☎ ✄☞✌✁☎ ✟♦

✁☎✟✡☎t✄�☎s ❝✟✌s�✐☎✄☎✐✓ ✠�t✞ ☞✌ ☎✄✄✟✄ ✟♦ t✞☎ s☞✡☎ ✟✄✐☎✄ ✟♦

✡☞✁✌�t✂✐☎ ☞s t✞☎ ✌✂✡☎✄�❝☞✑ ☛✄☎❝�s�✟✌ ✟♦ ✟✂✄ s�✡✂✑☞t�✟✌s✳ ❆s

✷❘✴❞ ✁✄✟✠s✓ t✞☎ ✌☞✌✟s☛✞☎✄☎ ✑✟❝☞✑✑❜ ☞☛☛✄✟☞❝✞☎s ☞✌ �✌✦✌�t☎

☛✑☞✌☞✄ s✂✄♦☞❝☎✓ ☞✌✐ t✞☎✄☎♦✟✄☎ ✆✟t✞ s�✐☎s ✟♦ t✞☎ s✂✡ ✄✂✑☎

❝✟✌✒☎✄✁☎ t✟ ❊✵✓ ♦✟✄ t✞☎ ① ❝☞s☎✓ ☞✌✐ ✷❊✵✓ ♦✟✄ t✞☎ ③ ✟✌☎ ✭s☎☎

✏✂☛☛✟✄t�✌✁ ■✌♦✟✄✡☞t�✟✌✝✓ ☞s �✌✐�❝☞t☎✐ ✆❜ t✞☎ ✄☎✐ ☞✌✐ ✆✑✂☎

✐☞s✞☎✐ ❝✂✄✒☎s✓ ✄☎s☛☎❝t�✒☎✑❜✳

❚✞☎ s�✡☛✑�❝�t❜ ✟♦ t✞☎ ✌☞✌✟s☛✞☎✄☎ ✡☞♠☎s �t ☞ ✁✟✟✐ �✌�t�☞✑

☎✗☞✡☛✑☎✓ ✆✂t✓ ☞t t✞☎ s☞✡☎ t�✡☎✓ �t ☛✄☎✒☎✌ts ✂s ♦✄✟✡ ☎✗☛✑✟✄�✌✁

t✞☎ ☎✧☎❝t t✞☞t t✞☎ ☞s☛☎❝t ✄☞t�✟ ✟♦ t✞☎ ✌☞✌✟st✄✂❝t✂✄☎ ✞☞s ✟✌ t✞☎

s✂✡ ✄✂✑☎✳ ❚✟ ❝�✄❝✂✡✒☎✌t t✞�s✓ ✠☎ ☞✌☞✑❜♥☎ t✞☎ s✂✡ ✄✂✑☎ ♦✟✄ ☞

✡☎t☞✑✑�❝ ✌☞✌✟✐�s♠ ✟♦ ✄☞✐�✂s ❘ ❂ ✷✘ ✌✡ ☞✌✐ t✞�❝♠✌☎ss ✙✓ ✠✞�❝✞ �s

s✞✟✠✌ �✌ ❋�✁✂✄☎ ✷✭☞✝✳ ❲☎ ✐☎s❝✄�✆☎ �ts ✡☞t☎✄�☞✑ ☛✄✟☛☎✄t�☎s ✂s�✌✁

t✞☎ s☞✡☎ ✍✄✂✐☎ ✐�☎✑☎❝t✄�❝ ♦✂✌❝t�✟✌ ☞s ♦✟✄ t✞☎ ✌☞✌✟s☛✞☎✄☎✳ ✍✂☎

t✟ t✞☎ ✑☞❝♠ ✟♦ s☛✞☎✄�❝☞✑ s❜✡✡☎t✄❜✓ ▼�☎ t✞☎✟✄❜ �s ✌✟ ✑✟✌✁☎✄

☞☛☛✑�❝☞✆✑☎✓ s✟ ✠☎ ❝☞✑❝✂✑☞t☎ t✞☎ �✌✐✂❝☎✐ ▲✍✎✏ t✞✄✟✂✁✞ t✞☎ ♦✂✑✑

✌✂✡☎✄�❝☞✑ s✟✑✂t�✟✌ ✟♦ ▼☞✗✠☎✑✑Õs ☎❡✂☞t�✟✌s ✂s�✌✁ t✞☎ ✆✟✂✌✐☞✄❜

☎✑☎✡☎✌t ✡☎t✞✟✐ ✭✚✖▼✝✳
✹✛✜✺✢

❋�✁✂✄☎ ✷✭✆✝ ✐�s☛✑☞❜s t✞☎ ✄☎s✂✑ts

✟♦ t✞�s ❝☞✑❝✂✑☞t�✟✌ ♦✟✄ ✦✒☎ ✐�✧☎✄☎✌t ✐�st☞✌❝☎s ❞ ☞✆✟✒☎ t✞☎ s✂✄♦☞❝☎

✟♦ t✞☎ ✐�s♠✓ ✄☞✌✁�✌✁ ♦✄✟✡ ✘ t✟ ✷✘ ✌✡✳ ❚✞☎s☎ s☛☎❝t✄☞ s✞✟✠

✐�✧☎✄☎✌t ✄☎s✟✌☞✌❝☎s✓ ✠✞✟s☎ ✞☎�✁✞t �s ✡✟✐�✦☎✐ ☞s ❞ �s ✒☞✄�☎✐✓

❝✟✄✄☎s☛✟✌✐�✌✁ t✟ t✞☎ ✐�✧☎✄☎✌t ☛✑☞s✡✟✌�❝ ✡✟✐☎s s✂☛☛✟✄t☎✐ ✆❜

t✞☎ ✌☞✌✟✐�s♠✳ ❋✟✄ �✌st☞✌❝☎✓ t✞☎ ✄☎s✟✌☞✌❝☎ ☞t ✣✶✳✘ ☎✤✓ ✠✞�❝✞

✟✌✑❜ ☞☛☛☎☞✄s �✌ t✞☎ ① ❝☞s☎ ✭✄☎✐ ❝✂✄✒☎s✝✓ ❝✟✄✄☎s☛✟✌✐s t✟ ☞

✐�☛✟✑☞✄ ☛✑☞s✡✟✌✳ ❚✞☎ ✄☞✐�☞t�✒☎ ❝✞☞✄☞❝t☎✄ ✟♦ t✞�s ✡✟✐☎ ✡☞♠☎s �ts

☎✗❝�t☞t�✟✌ ✑☎ss ☎✩❝�☎✌t ☞s t✞☎ ✐�st☞✌❝☎ ✐☎❝✄☎☞s☎s✳ ❚✞�s �s ☞✑s✟ t✞☎

❝☞s☎ ♦✟✄ t✞☎ ✡✟✐☎ ☞☛☛☎☞✄�✌✁ ☞t ✣✷✳✕ ☎✤ ♦✟✄ t✞☎ ③ ❝☞s☎ ✭✆✑✂☎

❝✂✄✒☎✝✳ ✎✌ t✞☎ ✟t✞☎✄ ✞☞✌✐✓ t✞☎ ✄☎s✟✌☞✌❝☎s ✑✟❝☞t☎✐ ☞✄✟✂✌✐ ✷✳✥

☎✤ ☞✄☎ ❝✑☎☞✄✑❜ ✌✟✌✄☞✐�☞t�✒☎✓ s�✌❝☎ t✞☎❜ ✐�s☞☛☛☎☞✄ ☞s ❞ �s

�✌❝✄☎☞s☎✐✳ ■✌✐☎☎✐✓ t✞☎❜ ❝✟✄✄☎s☛✟✌✐ t✟ t✞☎ s✂✄♦☞❝☎ ☛✑☞s✡✟✌ ✟♦ ☞

☛✑☞✌☞✄ s✂✄♦☞❝☎✓ ✠✞�❝✞ ☞☛☛☎☞✄s ☞t ✪ ✫ ✪♣✴ ✬ ✓ ☞✌✐ �s s☛✑�t �✌t✟

✡✂✑t�☛✑☎ ✄☎s✟✌☞✌❝☎s ✐✂☎ t✟ t✞☎ �✌t☎✄☞❝t�✟✌ ✆☎t✠☎☎✌ t✞☎ ✂☛☛☎✄

☞✌✐ ✑✟✠☎✄ s✂✄♦☞❝☎s ✟♦ t✞☎ ✐�s♠✳

❲☎ ✒☎✄�♦❜ t✞☎ ✒☞✑�✐�t❜ ✟♦ t✞☎ s✂✡ ✄✂✑☎ ✆❜ ☛✑✟tt�✌✁ t✞☎

�✌t☎✁✄☞t☎✐ s☛☎❝t✄☞ ✟♦ ☛☞✌☎✑ ✭✆✝ ☞✑✟✌✁s�✐☎ t✞☎ ❝✟✄✄☎s☛✟✌✐�✌✁

�✌✐✂❝☎✐ ✦☎✑✐ ✁☎✌☎✄☞t☎✐ ✆❜ ☞ st☞t�❝ ✐�☛✟✑☎✳ ❚✞☎s☎ ✄☎s✂✑ts ☞✄☎

s✞✟✠✌ �✌ ☛☞✌☎✑ ✭❝✝ ✂s�✌✁ ✄☎s☛☎❝t�✒☎✑❜ ❝�✄❝✑☎s ☞✌✐ ✐☞s✞☎✐ ❝✂✄✒☎s✳

❚✞☎ st☞t�❝ ✦☎✑✐ �s ❝☞✑❝✂✑☞t☎✐ ✂s�✌✁ ✚✖▼ s�✌❝☎✓ ✐✂☎ t✟ t✞☎ ✑☞❝♠ ✟♦

s❜✡✡☎t✄❜ ✟♦ t✞☎ ✌☞✌✟✐�s♠s✓ t✞☎ ✡☎t✞✟✐ ✟♦ �✡☞✁☎s �s ✌✟t

❝✟✌✒☎✌�☎✌t �✌ t✞�s ❝☞s☎✳ ❈✟✡☛☞✄�✌✁ t✞☎s☎ t✠✟ s☎ts ✟♦ ✄☎s✂✑ts✓ ✠☎

❝✟✌✦✄✡ t✞☎ ✒☞✑�✐�t❜ ✟♦ t✞☎ s✂✡ ✄✂✑☎ ♦✟✄ ☞✑✑ t✞☎ ✐�st☞✌❝☎s ✂✌✐☎✄

❝✟✌s�✐☎✄☞t�✟✌✳ ✖✗☛☎❝t☎✐✑❜✓ ☞s ❞✴❘ ✐☎❝✄☎☞s☎s✓ t✞☎ st☞t�❝ ✦☎✑✐ ✭☞✌✐

✞☎✌❝☎ t✞☎ �✌t☎✁✄☞t☎✐ ▲✍✎✏✝ ☞☛☛✄✟☞❝✞☎s t✞☞t ✟♦ ☞ ☛☎✄♦☎❝t✑❜

❝✟✌✐✂❝t�✌✁ ☛✑☞✌☞✄ s✂✄♦☞❝☎✓ ✌☞✡☎✑❜✓ ❊✵ ♦✟✄ t✞☎ ① ❝☞s☎ ☞✌✐ ✷❊✵ ♦✟✄

t✞☎ ③ ❝☞s☎✓ ✠✞�❝✞ ☞✄☎ �✌✐�❝☞t☎✐ ✆❜ t✞☎ s✟✑�✐ ❝✂✄✒☎s✳ ❚✞�s ✡☎☞✌s

t✞☞t✓ ✠�t✞�✌ t✞�s ✑�✡�t✓ t✞☎ ✄�✁✞tr✞☞✌✐ s�✐☎ ✟♦ ☎❡ ✷ ✟✌✑❜ ✐☎☛☎✌✐s

✟✌ ❞ ☞✌✐ ✌✟t ✟✌ t✞☎ ✄☞✐�✂s ✟✄ t✞☎ t✞�❝♠✌☎ss ✟♦ t✞☎ ✌☞✌✟✐�s♠✓ ☞s

❝✟✌✦✄✡☎✐ ✆❜ t✞☎ ✄☎s✂✑ts s✞✟✠✌ �✌ ☛☞✌☎✑ ✭✐✝✳ ❚✞☎✄☎✓ ✠☎ ☛✑✟t t✞☎

�✌t☎✁✄☞✑ ✟♦ t✞☎ �✌✐✂❝☎✐ ▲✍✎✏ ✭❝�✄❝✑☎s✝ ☞✌✐ t✞☎ ❝✟✄✄☎s☛✟✌✐�✌✁

st☞t�❝ ✦☎✑✐✓ ✟✆t☞�✌☎✐ ✠�t✞ t✞☎ ✡☎t✞✟✐ ✟♦ �✡☞✁☎s✓ ☞s ☞ ♦✂✌❝t�✟✌ ✟♦

t✞☎ ✐�s♠ t✞�❝♠✌☎ss✳ ■t �s �✡☛✟✄t☞✌t t✟ ✄☎✡☞✄♠ t✞☞t✓ ☞✑t✞✟✂✁✞ t✞☎

�✌t☎✁✄☞t☎✐ ▲✍✎✏ ✐✟☎s ✌✟t ✒☞✄❜ ✠�t✞ ✙✓ t✞☎ ❝✟✄✄☎s☛✟✌✐�✌✁

s☛☎❝t✄✂✡ �s st✄✟✌✁✑❜ ✐☎☛☎✌✐☎✌t ✟✌ �t✳ ❚✞�s ❝☞✌ ✆☎ s☎☎✌ �✌ ☛☞✌☎✑

✭☎✝✓ ✠✞☎✄☎ ✠☎ ☛✑✟t t✞☎ �✌✐✂❝☎✐ ▲✍✎✏ s☛☎❝t✄☞ ♦✟✄ ❞ ❂ ✘ ✌✡ ☞✌✐

✐�✧☎✄☎✌t ✌☞✌✟✐�s♠ t✞�❝♠✌☎ss☎s✓ ✄☞✌✁�✌✁ ♦✄✟✡ ✘ t✟ ✘✮ ✌✡✳ ❋✟✄
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♠☛t✁✆❞☛☞s✌

❆☞t�✝✟✍� ✇✁ �☛❤✁ ♦✝✠✟s✁✞ s✝ ♦☛✆ ✝❡ ✦❡❞t✁ ❡☛❡✝st✆✟✠t✟✆✁s♥ t�✁

s✟♠ ✆✟☞✁ ✟❡✞✁✆ ❞❡❤✁st❞✍☛t❞✝❡ ☛♣♣☞❞✁s ✁✎✟☛☞☞✡ t✝ ✁✏t✁❡✞✁✞

s✡st✁♠s♥ s✟✠� ☛s ♠✁t☛☞☞❞✠ s☞☛❜s✌ ■❡ t�✁s✁ ✠☛s✁s♥ t�☛❡✑s t✝ t�✁

t✆☛❡s☞☛t❞✝❡☛☞ ❞❡❤☛✆❞☛❡✠✁ ✝♦ t�✁ s✡st✁♠♥ ✇✁ ✠☛❡ ✠✝♠♣✟t✁ t�✁

❞❡✞✟✠✁✞ ▲✂✄☎ ☛❡☛☞✡t❞✠☛☞☞✡♥ ☛s ✁✏♣☞☛❞❡✁✞ ❞❡ t�✁ ☎✟♣♣✝✆t❞❡✍

■❡♦✝✆♠☛t❞✝❡✌ ❋✟✆t�✁✆♠✝✆✁♥ t�✁ ✆❞✍�tr�☛❡✞ s❞✞✁ ✝♦ t�✁ s✟♠ ✆✟☞✁

✠☛❡ ❜✁ ✝❜t☛❞❡✁✞ ✁✏☛✠t☞✡ ❜✡ ✟s❞❡✍ t�✁ ♠✁t�✝✞ ✝♦ ❞♠☛✍✁s ♦✝✆ ☛

♣✁✆♦✁✠t☞✡ ✠✝❡✞✟✠t❞❡✍ ♣☞☛❡☛✆ s✟✆♦☛✠✁✌ ❆s ☛ ✦✆st ✁✏☛♠♣☞✁♥ ✇✁

❞❡❤✁st❞✍☛t✁ t�✁ ♠✁t☛☞ s☞☛❜ ✝♦ t�❞✠✑❡✁ss ✒ s�✝✇❡ ❞❡ ❋❞✍✟✆✁ ✺✭☛✓✌

❲✁ ✞✁s✠✆❞❜✁ t�✁ ♠☛t✁✆❞☛☞ ♣✆✝♣✁✆t❞✁s ✝♦ t�✁ st✆✟✠t✟✆✁ ✟s❞❡✍ ☛

✂✆✟✞✁ ✞❞✁☞✁✠t✆❞✠ ✆✁s♣✝❡s✁ ✇❞t� ✔✕✖ ❂ ✹ ✁✗ ☛❡✞ ✩✖ ❂ ✵✌✵✘✕✖✌

❚�✁ ✠✝✆✆✁s♣✝❡✞❞❡✍ ❞❡✞✟✠✁✞ ▲✂✄☎ s♣✁✠t✆✟♠ ❞s ♣☞✝tt✁✞ ❞❡ ♣☛❡✁☞

✭✠✓ ♦✝✆ ✞❞✧✁✆✁❡t ❤☛☞✟✁s ✝♦ ✙ ☛❡✞ ✒✌ ❆s ✁✏♣✁✠t✁✞♥ s♠☛☞☞✁✆ ❤☛☞✟✁s ✝♦

✒ ✆✁s✟☞t ❞❡ t�✁ �✡❜✆❞✞❞✚☛t❞✝❡ ✝♦ t�✁ s✟✆♦☛✠✁ ♣☞☛s♠✝❡ s✟♣♣✝✆t✁✞ ☛t

t�✁ ✟♣♣✁✆ ☛❡✞ ☞✝✇✁✆ s✟✆♦☛✠✁s♥ ✇�❞✠� ☞✁☛✞s t✝ ☛ s♣☞❞tt❞❡✍ ✝♦ t�✁

✆✁s✝❡☛❡✠✁✌ ❚�❞s s♣☞❞tt❞❡✍ ✞❞s☛♣♣✁☛✆s ✇�✁❡ ✒ ❞s ❞❡✠✆✁☛s✁✞♥ ☞✁☛❤❞❡✍

☛ ♠✟✠� st✆✝❡✍✁✆ ☛❡✞ ❡☛✆✆✝✇✁✆ ✆✁s✝❡☛❡✠✁ ✭❡✝t❞✠✁ t�✁ ✞❞✧✁✆✁❡t

s✠☛☞✁s ❞❡ t�✁ ✟♣♣✁✆ ☛❡✞ ☞✝✇✁✆ ♣☛✆ts ✝♦ t�✁ ♣☞✝t✓✌ ❚�✁ ▲✂✄☎

s♣✁✠t✆✟♠ ☛☞s✝ ✞✁♣✁❡✞s ✝❡ ✙❀ ❞❡ ♣☛✆t❞✠✟☞☛✆♥ ♦✝✆ s♠☛☞☞ ✞❞st☛❡✠✁s♥

t�✁ ✠✝❡t✆❞❜✟t❞✝❡ ✝♦ ☞☛✆✍✁ ✇☛❤✁ ❤✁✠t✝✆s♥ ✝✟ts❞✞✁ t�✁ ☞❞✍�t ✠✝❡✁♥

❜✁✠✝♠✁s st✆✝❡✍✁✆♥ ✇�❞✠� ✆✁s✟☞ts ❞❡ ☛ s♠☛☞☞✁✆ s♣☞❞tt❞❡✍✌ ❍✝✇✁❤✁✆♥

✞✁s♣❞t✁ t�✁ ✠�☛❡✍✁s ❞❡ t�✁ ▲✂✄☎ s♣✁✠t✆☛♥ t�✁ ✠✝✆✆✁s♣✝❡✞❞❡✍

❞❡t✁✍✆☛☞s ♦✝✆ ✁☛✠� ❤☛☞✟✁ ✝♦ ✙ ☛☞✇☛✡s �☛❤✁ t✝ ❜✁ t�✁ s☛♠✁✌ ❚�❞s ❞s

✠✝❡✦✆♠✁✞ ❞❡ ❋❞✍✟✆✁ ✺✭✞✓♥ ✇�✁✆✁ ✇✁ ✠✝♠♣☛✆✁ t�✁ st☛t❞✠ ✦✁☞✞

✭s✝☞❞✞ ✠✟✆❤✁s✓ ✇❞t� t�✁ ❞❡t✁✍✆☛☞ ✝♦ t�✁ ❞❡✞✟✠✁✞ ▲✂✄☎ ✭✠❞✆✠☞✁s✓✌

❚✝ ✠✝♠♣☞✁t✁ ✝✟✆ ☛❡☛☞✡s❞s ✝♦ ✁✏t✁❡✞✁✞ s✡st✁♠s♥ ✇✁ ☛☞s✝

❞❡❤✁st❞✍☛t✁ t�✁ ✠☛s✁ ✝♦ ☛ ♣✟✆✁ t✇✝r✞❞♠✁❡s❞✝❡☛☞ ♠☛t✁✆❞☛☞♥ ❡☛♠✁☞✡♥

☛ ✍✆☛♣�✁❡✁ s�✁✁t♥ ✇�❞✠� ❞s ✞✁♣❞✠t✁✞ ❞❡ ❋❞✍✟✆✁ ✺✭❜✓✌ ❚�❞s

♠☛t✁✆❞☛☞♥ ✇�✁❡ ✞✝♣✁✞♥ ❜✁�☛❤✁s ☛s ☛ ♠✁t☛☞♥ ✇❞t� ☛ s✟✆♦☛✠✁

✠✝❡✞✟✠t❞❤❞t✡ t�☛t ✠☛❡ ❜✁ ♠✝✞✁☞✁✞ ✇❞t�❞❡ t�✁ ✆☛❡✞✝♠ ♣�☛s✁

☛♣♣✆✝✏❞♠☛t❞✝❡♥ ☛t t✁♠♣✁✆☛t✟✆✁ ✛ ❂ ✵ ❑♥ ✟s❞❡✍
✜✢

✣✤✥★✪✫ ✬✮ ✯✰✱❝✲ ✳✴✶✷❝✸✶ ✻✼✽✾ ✿❁✸❝❃❄✷❅ ✸❇✰❈✷✰❃✸✶ ✰❃ ❉ ❊ ● ✴❅ ✰❛❏❇✸ ❃▼✸ ✿✷❄◆✰❝✸ ❏◆ ✰ ✴✰✴❏✶❖✿P ◗❖❃▼ ❘ ❊ ❙● ✴❅❯ ❱ ❊ ❳❨ ✴❅❯ ❅✰✶✸ ❏◆ ✶❖❩✸❄✸✴❃

❅✰❃✸❄❖✰❈✿❬ ✯✰✲ ❭✰✴❏✶❖✿P ❅✰✶✸ ❏◆ ✰✴ ❖✶✸✰❈ ❅✸❃✰❈ ✶✸✿❝❄❖❛✸✶ ✷✿❖✴✉ ✰ ✼❄✷✶✸ ✶❖✸❈✸❝❃❄❖❝ ◆✷✴❝❃❖❏✴ ◗❖❃▼ ❪❫❴ ❊ ❨❬❨❵ ✸❢ ✰✴✶ ✶❖❩✸❄✸✴❃ ❇✰❈✷✸✿ ❏◆ ❪❣❴❬ ✯❛✲

❭✰✴❏✶❖✿P ❅✰✶✸ ❏◆ ✰ ❄✸✰❈ ❅✸❃✰❈ ✶✸✿❝❄❖❛✸✶ ◗❖❃▼ ✰ ✼❄✷✶✸✱✻❏❄✸✴❃✐ ✶❖✸❈✸❝❃❄❖❝ ◆✷✴❝❃❖❏✴ ◗❖❃▼ ❪❣❴ ❊ ❵ ✸❢❯ ❪❫❴ ❊ ❨❬❨❵ ✸❢❯ ❪❣❥ ❊ ❦ ✸❢❯ ❪❫❥ ❊ ❨❬❳❧ ✸❢❯ ✰✴✶

✶❖❩✸❄✸✴❃ ❇✰❈✷✸✿ ❏◆ q❬ ✯❝✲ ❭✰✴❏✶❖✿P ❅✰✶✸ ❏◆ ✰ ✶❖✸❈✸❝❃❄❖❝ ❅✰❃✸❄❖✰❈ ✶✸✿❝❄❖❛✸✶ ✷✿❖✴✉ ✰ ✼❄✷✶✸✱✻❏❄✸✴❃✐ ✶❖✸❈✸❝❃❄❖❝ ◆✷✴❝❃❖❏✴ ◗❖❃▼ ❇✰✴❖✿▼❖✴✉ ❣❴❯ ❪❣❥ ❊ ❦ ✸❢❯

❪❫❥ ❊ ❨❬❳❧ ✸❢❯ ✰✴✶ ✶❖❩✸❄✸✴❃ ❇✰❈✷✸✿ ❏◆ q❬ ✯✶✱◆✲ ✈❏❅❁✰❄❖✿❏✴ ❛✸❃◗✸✸✴ ❃▼✸ ❖✴❃✸✉❄✰❈ ❏◆ ❃▼✸ ❖✴✶✷❝✸✶ ✻✼✽✾ ✯❝❖❄❝❈✸✿✲ ✰✴✶ ❃▼✸ ✿❃✰❃❖❝ ①✸❈✶ ◆❏❄ ❃▼✸ ✴✰✴❏✶❖✿P✿

✰✴✰❈②✐✸✶ ❖✴ ❁✰✴✸❈✿ ✯✰✲❯ ✯❛✲❯ ✰✴✶ ✯❝✲❯ ❄✸✿❁✸❝❃❖❇✸❈②❬ ✾❏❈❖✶ ❝✷❄❇✸✿ ❄✸❁❄✸✿✸✴❃ ❃▼✸ ❄✸✿✷❈❃✿ ❏◆ ❃▼✸ ✿❃✰❃❖❝ ①✸❈✶ ❝✰❈❝✷❈✰❃✸✶ ✷✿❖✴✉ ❃▼✸ ❅✸❃▼❏✶ ❏◆ ❖❅✰✉✸✿ ◆❏❄ ✰

❁✸❄◆✸❝❃❈② ❝❏✴✶✷❝❃❖✴✉ ❁❈✰✴✰❄ ✿✷❄◆✰❝✸❯ ◗▼❖❈✸ ✶✰✿▼✸✶ ❝✷❄❇✸✿ ✰❄✸ ✷✿✸✶ ❃❏ ❖✴✶❖❝✰❃✸ ❃▼✸ ❝✰❈❝✷❈✰❃❖❏✴✿ ❁✸❄◆❏❄❅✸✶ ◗❖❃▼ ③④⑤❬ ✳✴ ✰❈❈ ❝✰✿✸✿❯ ❄✸✶ ✰✴✶ ❛❈✷✸ ❝❏❈❏❄✿

❝❏❄❄✸✿❁❏✴✶ ❄✸✿❁✸❝❃❖❇✸❈② ❃❏ ❃▼✸ ⑥ ✰✴✶ ⑦ ❝✰✿✸✿❯ ✰✿ ❖✴✶❖❝✰❃✸✶ ❖✴ ⑧❖✉✷❄✸ ❙✯✰✲❬

✣✤✥★✪✫ ⑨✮ ✯✰❯ ❛✲ ✾❝▼✸❅✰❃❖❝✿ ❏◆ ✰ ❅✸❃✰❈❈❖❝ ✿❈✰❛ ❏◆ ❃▼❖❝P✴✸✿✿ ❱ ✯✰✲ ✰✴✶ ✰

✉❄✰❁▼✸✴✸ ✿▼✸✸❃ ◗❖❃▼ ⑧✸❄❅❖ ✸✴✸❄✉② ⑩❶ ✯❛✲❬ ✳✴ ❛❏❃▼ ❝✰✿✸✿❯ ✰ ✶❖❁❏❈✸ ❖✿

❁❈✰❝✸✶ ✰ ✶❖✿❃✰✴❝✸ ❉ ◆❄❏❅ ❃▼✸ ✿✷❄◆✰❝✸ ❏❄❖✸✴❃✸✶ ✰❈❏✴✉ ❃▼✸ ⑥ ✯❄✸✶✲ ❏❄ ⑦

✯❛❈✷✸✲ ✰❷❖✿❬ ✯❝✲ ✳✴✶✷❝✸✶ ✻✼✽✾ ✿❁✸❝❃❄✷❅ ◆❏❄ ❃▼✸ ❅✸❃✰❈❈❖❝ ✿❈✰❛

❝✰❈❝✷❈✰❃✸✶ ◆❏❄ ✶❖❩✸❄✸✴❃ ❇✰❈✷✸✿ ❏◆ ❱ ✰✴✶ ❉❬ ✯✶✲ ✈❏❅❁✰❄❖✿❏✴ ❛✸❃◗✸✸✴ ❃▼✸

❖✴❃✸✉❄✰❈ ❏◆ ❃▼✸ ❖✴✶✷❝✸✶ ✻✼✽✾ ✯❝❖❄❝❈✸✿✲ ✰✴✶ ❃▼✸ ❝❏❄❄✸✿❁❏✴✶❖✴✉ ✿❃✰❃❖❝

①✸❈✶ ✯✿❏❈❖✶ ❝✷❄❇✸✿✲ ◆❏❄ ❃▼✸ ✿❃❄✷❝❃✷❄✸✿ ✰✴✰❈②✐✸✶ ❖✴ ❁✰✴✸❈ ✯❝✲❬ ✯✸❯ ◆✲ ✾✰❅✸

✰✿ ✯❝❯ ✶✲❯ ❛✷❃ ◆❏❄ ❃▼✸ ✉❄✰❁▼✸✴✸ ✿▼✸✸❃ ◗❖❃▼ ✶❖❩✸❄✸✴❃ ❇✰❈✷✸✿ ❏◆ ❉ ✰✴✶ ⑩❶❬

❸❹❺ ❻❼❽❾❽❿➀➁➂ ➃➄➅➆➇➈➉

➊➋➌➍ ➎➏➐➎➏➑➎➒➓➔→➣↔↕➙↕➛➜➔→➐➝➞➏➏➑➑➟
➠➡➢ ➤➥➦➧➦➨➩➫➭ ➯➯➯➯➲ ➯➯➯➲ ➯➯➯➳➯➯➯

➵



✫ �
✧ � ✦

✬ �

✧

�

�

❂
✮ ✰

✰
✮

✮ ✁

✰
✮ ✁

✮ ✰

✂

✄

★
★

✩

✪

☎
☎

✐✆ ❊

✐

✆
❊

✐ ❊

❊

✭ ✝
✹

✭ ✞ ✝

❧✟❣
✞

✞

✷

✷
❋

✷

❋

❋

❋

❍✠✡✠☛ ☞✌①✍ ✎✏ ❛ ✏s✠✑ ❢✒✓✔s✎✕✓ ❛✓✖ ✗✘ ✎✏ st✠ ✙✠✡✚✎ ✠✓✠✡❡✛☛ ✇t✎✔t

✖✠s✠✡✚✎✓✠✏ st✠ ✜✠✢✠✜ ✕❢ ✖✕✑✎✓❡ ✕❢ st✠ ❡✡❛✑t✠✓✠ ✏t✠✠s✳

✙✒✡st✠✡✚✕✡✠☛ ✣ ✎✏ st✠ ✖❛✚✑✎✓❡ ✡❛s✠ ❡✎✢✠✓ ❜✛ ✣ ✤ ✥✯✘
✱
✴✌✲✗✘✍

✎✓ s✠✡✚✏ ✕❢ st✠ ✙✠✡✚✎ ✢✠✜✕✔✎s✛ ✯✘ ✵ ❝✴✶✸✸ ❛✓✖ st✠ ✠✜✠✔s✡✕✓

✚✕❜✎✜✎s✛ ✲☛ ❢✕✡ ✇t✎✔t ✇✠ ❛✏✏✒✚✠ ❛ ✢❛✜✒✠ ✕❢ ✺✸
✻

✔✚
✱
✴✌✼ ✏✍✳

❆✜st✕✒❡t st✎✏ ✠✽✑✡✠✏✏✎✕✓ ✕❢ st✠ ✔✕✓✖✒✔s✎✢✎s✛ ✎✏ ✏s✡✎✔s✜✛ ✢❛✜✎✖ ❛s ❚

✤ ✸ ❑ ❛✓✖ ❢✕✡ ✣ ✤ ✸☛ ✎s ✎✏ ❛ ✢✠✡✛ ❡✕✕✖ ❛✑✑✡✕✽✎✚❛s✎✕✓ ❢✕✡ ✙✠✡✚✎

✠✓✠✡❡✎✠✏ ✜❛✡❡✠✡ st❛✓ st✠ st✠✡✚❛✜ ✠✓✠✡❡✛ ❦❇❚☛ ✇t✎✔t☛ ❛s ✡✕✕✚

s✠✚✑✠✡❛s✒✡✠☛ ✎✏ ✾✸✳✸✿❀ ✠✼✳

❯✏✎✓❡ st✎✏ ✏✒✡❢❛✔✠ ✔✕✓✖✒✔s✎✢✎s✛☛ ✇✠ ✔❛✓ ✔❛✜✔✒✜❛s✠ st✠ ✎✓✖✒✔✠✖

▲❁❃❄ ✏✑✠✔s✡✒✚ ❛s ✖✎✏s❛✓✔✠ ❞ ❢✡✕✚ st✠ ❡✡❛✑t✠✓✠ ✏t✠✠s✳ ❅t✠

✔✕✡✡✠✏✑✕✓✖✎✓❡ ✡✠✏✒✜s✏ ❛✡✠ ✑✜✕ss✠✖ ✎✓ ✙✎❡✒✡✠ ❈✌✠✍ ❢✕✡ ✖✎❉✠✡✠✓s

✢❛✜✒✠✏ ✕❢ ❞ ❛✓✖ ✗✘✳ ■✓ ❛✜✜ ✔❛✏✠✏☛ ✇✠ ✕❜✏✠✡✢✠ ❛ ✏✎✓❡✜✠ ✡✠✏✕✓❛✓✔✠☛

✔✕✡✡✠✏✑✕✓✖✎✓❡ s✕ st✠ ✏✒✡❢❛✔✠ ✑✜❛✏✚✕✓ ✏✒✑✑✕✡s✠✖ ❜✛ st✠

❡✡❛✑t✠✓✠ ✏t✠✠s☛ ✇t✎✔t ❜✜✒✠●✏t✎❢s✏☛ ❜✠✔✕✚✠✏ ❜✡✕❛✖✠✡☛ ❛✓✖

✡✠✖✒✔✠✏ ✎s✏ t✠✎❡ts ✌✓✕s✎✔✠ st✠ ✖✎❉✠✡✠✓s ✏✔❛✜✠✏ ✎✓ st✠ ✒✑✑✠✡

❛✓✖ ✜✕✇✠✡ ✑❛✡s✏ ✕❢ st✠ ✑✜✕s✍ ❛✏ ✗✘ ✎✓✔✡✠❛✏✠✏✳ ❆ ✏t❛✡✑ ❢✠❛s✒✡✠ ✎✏

✢✎✏✎❜✜✠ ❛s ❏▼ ✤ ✿✗✘☛ ✔✕✡✡✠✏✑✕✓✖✎✓❡ s✕ st✠ st✡✠✏t✕✜✖ ✕❢

✎✓s✠✡❜❛✓✖ s✡❛✓✏✎s✎✕✓✏ ✌✏✠✔✕✓✖ s✠✡✚ ✎✓ st✠ ✏✒✡❢❛✔✠ ✔✕✓✖✒✔s✎✢✎s✛✍☛

✇t✎✔t ❛✖✖✏ ❛ ✓✕✓✡❛✖✎❛s✎✢✠ ✔✕✓s✡✎❜✒s✎✕✓ s✕ st✠ ▲❁❃❄✳ ❅t✠ ✏✒✚

✡✒✜✠ ✎✏ ✏❛s✎✏◆✠✖ ✎✓ ✠❛✔t ✕❢ st✠✏✠ ✔❛✏✠✏☛ ❛✏ ✏t✕✇✓ ✎✓ ✙✎❡✒✡✠ ❈✌❢✍☛

✇t✠✡✠ ✇✠ ✔✕✚✑❛✡✠ st✠ ✎✓s✠❡✡❛✜ ✕❢ st✠ ✎✓✖✒✔✠✖ ▲❁❃❄ ✌✔✎✡✔✜✠✏✍

✇✎st st✠ ◆✠✜✖ ✎✓✖✒✔✠✖ ❜✛ ❛ ✏s❛s✎✔ ✖✎✑✕✜✠ ✌✏✕✜✎✖ ✔✒✡✢✠✏✍✳ ❅t✠✏✠

✡✠✏✒✜s✏ ✔✕✓◆✡✚ st❛s st✠ ✎✓s✠❡✡❛✜ ✕❢ st✠ ✎✓✖✒✔✠✖ ▲❁❃❄☛

✠✢❛✜✒❛s✠✖ ❛s ❛ ✔✠✡s❛✎✓ ✖✎✏s❛✓✔✠ ❢✡✕✚ ❛ ✑✜❛✓❛✡ ✚✠s❛✜✜✎✔ ✏s✡✒✔s✒✡✠☛

✎✏ ❛✜✇❛✛✏ ✎✓✖✠✑✠✓✖✠✓s ✕❢ ✎s✏ st✎✔❖✓✠✏✏☛ ❛✏ ✇✠✜✜ ❛✏ ✕❢ ✎s✏ ✚❛s✠✡✎❛✜

✑✡✕✑✠✡s✎✠✏☛ ❛✏ ✜✕✓❡ ❛✏ st✠ ✏✛✏s✠✚ ✡✠✚❛✎✓✏ ✚✠s❛✜✜✎✔✳ P✕✡✠

❜✡✕❛✖✜✛☛ st✠ ✑✡✠✏✠✓s✠✖ ❛✓❛✜✛✏✎✏ ✔❛✓ t✠✜✑ s✕ ✒✓✖✠✡✏s❛✓✖ st✠

✎✓s✠✡❛✔s✎✕✓ ✕❢ ✠✚✎ss✠✡✏ ✇✎st ✏✒❜✏s✡❛s✠✏☛ ✇t✎✔t ✎✏ ❛ ✡✠✜✠✢❛✓s

✑✡✕❜✜✠✚ ❢✕✡ ❛✑✑✜✎✔❛s✎✕✓✏ ✎✓ ✏✠✓✏✎✓❡ ❛✓✖ ✑t✕s✕✔t✠✚✎✏s✡✛✳

❅t✠ ✖✠✡✎✢❛s✎✕✓ ✕❢ st✠ ✏✒✚ ✡✒✜✠ ❢✕✡ st✠ ✎✓✖✒✔✠✖ ▲❁❃❄ ✔❛✓ ❜✠

❡✠✓✠✡❛✜✎◗✠✖ s✕ ✕❜s❛✎✓ ❛ ✏✒✚ ✡✒✜✠ ❢✕✡ st✠ ✔✡✕✏✏ ✖✠✓✏✎s✛ ✕❢ ✏s❛s✠✏✳

❅t✎✏ q✒❛✓s✎s✛ ✚✠❛✏✒✡✠✏ st✠ ✎✓s✡✎✓✏✎✔ ✏✑❛s✎❛✜ ✔✕t✠✡✠✓✔✠ ✕❢ st✠

✠✜✠✔s✡✎✔ ◆✠✜✖ ✓✠❛✡ ❛ ✓❛✓✕✏s✡✒✔s✒✡✠✳
❘❙❱❲❲❱❲❳

✙✒✡st✠✡✚✕✡✠☛ ✎s ✎✏

✑✡✕✑✕✡s✎✕✓❛✜ s✕ st✠ ✏✕●✔❛✜✜✠✖ ✔✡✕✏✏●✖✠✔❛✛ ✡❛s✠ ✕❢ s✇✕ ✖✎✑✕✜✠

✠✚✎ss✠✡✏ ✎✓s✠✡❛✔s✎✓❡ ✎✓ st✠ ✑✡✠✏✠✓✔✠ ✕❢ ❛ ✓❛✓✕✏s✡✒✔s✒✡✠✳
❨❲❱❲❩❬❲❭

❄✎✚✎✜❛✡ s✕ st✠ ▲❁❃❄☛ st✠ ❪❁❃❄ ✎✏ ✕❜s❛✎✓✠✖ ❢✡✕✚ st✠ ❫✡✠✠✓

s✠✓✏✕✡☛ ✠✢❛✜✒❛s✠✖☛ ✎✓ st✎✏ ✔❛✏✠☛ ❛s s✇✕ ✖✎❉✠✡✠✓s ✑✕✏✎s✎✕✓✏♣

❴
❴

❵
❴❤ ❥ ♠ ♥á ❤ á ♥❤♦ ♦ r ✉ ✉ ✈ ② ✉ ✉ ✈③④⑤⑥ ⑦ ⑧ ⑧ ⑨

⑩
❶❷❸ ⑦ ⑧ ⑧ ⑨ ❹❺ ❺❻

❅t✠ ✔✕✓s✡✎❜✒s✎✕✓ ✎✓✖✒✔✠✖ ❜✛ st✠ ✓❛✓✕✏s✡✒✔s✒✡✠ ✔❛✓ ❜✠

✏✠✑❛✡❛s✠✖ ❢✡✕✚ st❛s ✕❢ ❛ ✢❛✔✒✒✚ ❛✏ ❪❁❃❄❼❽❾❼❽❿
➀➁➂

✌➃☛ ➃➄☛ ▼✍ ✤

❪❁❃❄❼❽❾❼❽❿✌➃☛ ➃➄☛ ▼✍ ➅ ❪❁❃❄❼❽❾❼❽❿
➆ ✌➃☛ ➃➄☛ ▼✍☛ ❛✓✖☛ st✠✡✠❢✕✡✠☛ ✎✏

✑✡✕✑✕✡s✎✕✓❛✜ s✕ st✠ ✎✚❛❡✎✓❛✡✛ ✑❛✡s ✕❢ ➇
➀➁➂✌➃☛ ➃➄☛ ▼✍✳ ❆✏ ✖✠s❛✎✜✠✖

✎✓ st✠ ❄✒✑✑✕✡s✎✓❡ ■✓❢✕✡✚❛s✎✕✓☛ ✇✠ ✔❛✓ ❢✕✜✜✕✇ st✠ ✏❛✚✠

✑✡✕✔✠✖✒✡✠ ❛✏ ✎✓ st✠ ✖✠✡✎✢❛s✎✕✓ ✕❢ ✠q ✿ s✕ ✕❜s❛✎✓ st✠ ❢✕✜✜✕✇✎✓❡

✏✒✚ ✡✒✜✠ ❢✕✡ st✠ ✎✓✖✒✔✠✖ ❪❁❃❄♣

➈ ➈
➉

➊ ➋ ➊ ➌➊ ➍ ➌
➎

➏ ➏ ➐ ➑ ➑ ➒ ➑ ➑ ➓ ➓➔→➣↔ ↕ ➙ ➙ ➛ ➜
➝

➞
↕ ➟ ➙ ➛➠ ➠

➡
➢

➤➥➦ ➤➥➦

➧➨➩

✇t✠✡✠ ➫
➀➁➂✌➃➭ ➃➄☛ ➯➲➄✍ ✎✏ st✠ ◆✠✜✖ ✔✡✠❛s✠✖ ❛s ➃☛ ❜✛ ❛ ✏s❛s✎✔ ✖✎✑✕✜✠

✜✕✔❛s✠✖ ❛s ➃➄☛ ✕✡✎✠✓s✠✖ ❛✜✕✓❡ ➯➲➄✳

❅✕ ✔✕✓◆✡✚ st✠ ✢❛✜✎✖✎s✛ ✕❢ st✎✏ ✏✒✚ ✡✒✜✠☛ ✇✠ ❛✓❛✜✛◗✠ st✠ ✔❛✏✠

✕❢ ❛ ✚✠s❛✜✜✎✔ ✓❛✓✕✏✑t✠✡✠ ✕❢ ✡❛✖✎✒✏ ➳ ✤ ✿❈ ✓✚ ✇✎st s✇✕ ✖✎✑✕✜✠✏

✑✜❛✔✠✖ ❛ ✖✎✏s❛✓✔✠ ❞ ✤ ✺❈ ✓✚ ❛❜✕✢✠ ✎s✏ ✏✒✡❢❛✔✠☛ ✏✠✑❛✡❛s✠✖ ❜✛ ❛✓

❛✓❡✜✠ ☞☛ ❛✏ ✏t✕✇✓ ✎✓ ✙✎❡✒✡✠ ❀✌❛✍✳ ❅t✠ ✚❛s✠✡✎❛✜ ✑✡✕✑✠✡s✎✠✏ ✕❢ st✠

✓❛✓✕✏s✡✒✔s✒✡✠ ❛✡✠ ✖✠✏✔✡✎❜✠✖ ✒✏✎✓❡ ❛ ❁✡✒✖✠ ✖✎✠✜✠✔s✡✎✔ ❢✒✓✔s✎✕✓

✇✎st ❏▼➵ ✤ ➸ ✠✼ ❛✓✖ ✣➵ ✤ ✸✳✸✺▼➵✳ ➺✠ ✔❛✜✔✒✜❛s✠ st✠ ✏s❛s✎✔ ◆✠✜✖

✎✓✖✒✔✠✖ ❜✛ st✠ ✜✠❢s ✖✎✑✕✜✠ ❛s st✠ ✑✕✏✎s✎✕✓ ✕❢ st✠ ✕✓✠ ✑✜❛✔✠✖ ✕✓

st✠ ✡✎❡ts ❛✏ ❛ ❢✒✓✔s✎✕✓ ✕❢ ☞ ✒✏✎✓❡ st✠ ✚✠st✕✖ ✕❢ ✎✚❛❡✠✏ ❢✕✡ ❛

✏✑t✠✡✎✔❛✜ ❡✠✕✚✠s✡✛ ✌✏✠✠ st✠ ❄✒✑✑✕✡s✎✓❡ ■✓❢✕✡✚❛s✎✕✓✍✳ ❅t✠

✔✕✡✡✠✏✑✕✓✖✎✓❡ ✡✠✏✒✜s✏ ❛✡✠ ✑✜✕ss✠✖ ✎✓ ✙✎❡✒✡✠ ❀✌❜✍ ❢✕✡ ❢✕✒✡

✖✎❉✠✡✠✓s ✔✕✚❜✎✓❛s✎✕✓✏ ✕❢ st✠ ✕✡✎✠✓s❛s✎✕✓ ✕❢ st✠ ✖✎✑✕✜✠✏♣ ①①☛ ➻➻☛

➻①☛ ❛✓✖ ①➻☛ ✇t✠✡✠ st✠ ◆✡✏s ✌✏✠✔✕✓✖✍ ✜✠ss✠✡ ✎✓ st✠✏✠ ✜❛❜✠✜✏

✎✓✖✎✔❛s✠✏ st✠ ✕✡✎✠✓s❛s✎✕✓ ✕❢ st✠ ✡✎❡ts ✌✜✠❢s✍ ✖✎✑✕✜✠ ✌✏✠✠ st✠

✜✠❡✠✓✖✍✳ ➺✠ ✔✕✚✑❛✡✠ st✠ ✏s❛s✎✔ ◆✠✜✖ ✇✎st st✠ ✎✓s✠❡✡❛✜ ✕❢ st✠

✎✓✖✒✔✠✖ ❪❁❃❄☛ ✔❛✜✔✒✜❛s✠✖ ✒✏✎✓❡ P✎✠ st✠✕✡✛☛ ✇t✎✔t ✎✏ ✑✜✕ss✠✖

✒✏✎✓❡ ✔✎✡✔✜✠✏✳ ❆✏ ✠✽✑✠✔s✠✖☛ st✠ s✇✕ ✏✠s✏ ✕❢ ✔❛✜✔✒✜❛s✎✕✓✏ ❛✡✠ ✎✓

✠✽✔✠✜✜✠✓s ❛❡✡✠✠✚✠✓s ❢✕✡ ❛✜✜ ✢❛✜✒✠✏ ✕❢ ☞ ✒✓✖✠✡ ✔✕✓✏✎✖✠✡❛s✎✕✓✳ ❆s ☞

✤ ✸➼ ❛✓✖ ☞ ✤ ✺➽✸➼☛ st✠ ①➻ ❛✓✖ ➻① ✔❛✏✠✏ ✢❛✓✎✏t ✖✒✠ s✕ st✠

✏✛✚✚✠s✡✛ ✕❢ st✠ ✎✓✖✒✔✠✖ ◆✠✜✖✳ ■✓✖✠✠✖☛ ❢✕✡ ☞ ✤ ✸➼ st✠ ✎✓✖✒✔✠✖

❪❁❃❄ ✡✠✖✒✔✠✏ s✕ st✠ ✎✓✖✒✔✠✖ ▲❁❃❄✳

❅t✠ ❪❁❃❄ ✏✒✚ ✡✒✜✠ ❛✑✑✜✎✠✏☛ ❛✏ ✇✠✜✜☛ s✕ ✠✽s✠✓✖✠✖ ✏✛✏s✠✚✏✳ ■✓

✕✡✖✠✡ s✕ ✢✠✡✎❢✛ ✎s☛ ✇✠ ✔✕✓✏✎✖✠✡ st✠ ✔❛✏✠ ✕❢ ❛ ✚✠s❛✜✜✎✔ ✏✜❛❜ ✕❢

st✎✔❖✓✠✏✏ ➾ ✇✎st s✇✕ ✖✎✑✕✜✠✏ ✑✜❛✔✠✖ ❛ ✖✎✏s❛✓✔✠ ❞ ✤ ✺✸ ✓✚ ❛❜✕✢✠

✎s✏ ✏✒✡❢❛✔✠☛ ✏✠✑❛✡❛s✠✖ ❜✛ ➚ ✤ ✿✸ ✓✚☛ ❛✏ ✏t✕✇✓ ✎✓ ✙✎❡✒✡✠ ➪✌❛✍✳

➺✠ ✖✠✏✔✡✎❜✠ st✠ ✚❛s✠✡✎❛✜ ✑✡✕✑✠✡s✎✠✏ ✕❢ st✠ ✏✜❛❜ ✒✏✎✓❡ ❛ ❁✡✒✖✠

✖✎✠✜✠✔s✡✎✔ ✡✠✏✑✕✓✏✠ ✇✎st ❏▼➵ ✤ ➸ ✠✼ ❛✓✖ ✣➵ ✤ ✸✳✸✺▼➵✳ ❅t✠

✔✕✡✡✠✏✑✕✓✖✎✓❡ ✎✓✖✒✔✠✖ ❪❁❃❄ ✏✑✠✔s✡✒✚ ✎✏ ✑✜✕ss✠✖ ✎✓ ✙✎❡✒✡✠

➪✌❜✍ ❢✕✡ ➾ ✤ ❈✸ ✓✚ ✌✒✑✑✠✡ ✔✒✡✢✠✏✍ ❛✓✖ ➾ ✤ ❈ ✓✚ ✌✜✕✇✠✡ ✔✒✡✢✠✏✍✳

➺✠ ✎✓✢✠✏s✎❡❛s✠ st✡✠✠ ✖✎❉✠✡✠✓s ✔✕✚❜✎✓❛s✎✕✓✏ ✕❢ st✠ ✕✡✎✠✓s❛s✎✕✓

✕❢ st✠ ✖✎✑✕✜✠✏➶①①☛ ➻➻☛ ❛✓✖ ①➻➶✇t✠✡✠ st✠ ◆✡✏s ✌✏✠✔✕✓✖✍ ✜✠ss✠✡

✎✓ st✠✏✠ ✜❛❜✠✜✏ ✎✓✖✎✔❛s✠✏ st✠ ✕✡✎✠✓s❛s✎✕✓ ✕❢ st✠ ✡✎❡ts ✌✜✠❢s✍ ✖✎✑✕✜✠

✌✏✠✠ st✠ ✜✠❡✠✓✖✍✳ ➹✕s✎✔✠ st❛s☛ ✎✓ st✎✏ ✔❛✏✠☛ st✠ ➻① ✔✕✚❜✎✓❛s✎✕✓

✑✡✕✖✒✔✠✏ st✠ ✏❛✚✠ ✡✠✏✒✜s ❛✏ st✠ ①➻ ❜✒s ✇✎st ✕✑✑✕✏✎s✠ ✏✎❡✓✳

➘✽❛✚✎✓✎✓❡ st✠ ✡✠✏✒✜s✏☛ ✇✠ ✕❜✏✠✡✢✠ st❛s☛ ❛✏ ✎s ✇❛✏ ✎✓ st✠ ✔❛✏✠ ✕❢

st✠ ▲❁❃❄☛ st✠ st✎✓✓✠✡ ✏✜❛❜ ✑✡✠✏✠✓s✏ ❛ ✏✑✠✔s✡✒✚ ✇✎st ✚✕✡✠

❢✠❛s✒✡✠✏ st❛✓ st✠ st✎✔❖✠✡ ✕✓✠☛ ✇t✎✔t ✇✠ ❛ss✡✎❜✒s✠ s✕ st✠ ✏s✡✕✓❡✠✡

t✛❜✡✎✖✎◗❛s✎✕✓ ❜✠s✇✠✠✓ st✠ ✏✒✡❢❛✔✠ ✑✜❛✏✚✕✓ ✏✒✑✑✕✡s✠✖ ❛s st✠

✒✑✑✠✡ ❛✓✖ ✜✕✇✠✡ ✏✒✡❢❛✔✠✏ ✕❢ st✠ ✏s✡✒✔s✒✡✠✳ ❁✒✠ s✕ st✠ ◆✽✠✖ ✢❛✜✒✠

✕❢ st✠ ✎✓s✠❡✡❛s✠✖ ❪❁❃❄☛ ❛ ✜❛✡❡✠✡ ✓✒✚❜✠✡ ✕❢ ❢✠❛s✒✡✠✏ ✎✓ st✠

✏✑✠✔s✡✒✚ t❛✏ s✕ ✔✕✚✠ ❛✏✏✕✔✎❛s✠✖ ✇✎st ✏✚❛✜✜✠✡ ✑✠❛❖ ✢❛✜✒✠✏

✌✓✕s✎✔✠ st✠ ✖✎❉✠✡✠✓s ✏✔❛✜✠✏ ✎✓ st✠ ✒✑✑✠✡ ❛✓✖ ✜✕✇✠✡ ✑❛✡s✏ ✕❢ st✠

✑✜✕s✍✳ ❅t✠ ✢❛✜✎✖✎s✛ ✕❢ st✠ ❪❁❃❄ ✏✒✚ ✡✒✜✠ ✎✏ ✔✕✓◆✡✚✠✖ ✎✓ ✑❛✓✠✜

✌✔✍☛ ✇t✠✡✠ ✇✠ ✔✕✚✑❛✡✠☛ ❛✏ ❛ ❢✒✓✔s✎✕✓ ✕❢ st✠ st✎✔❖✓✠✏✏ ✕❢ st✠

✏✜❛❜☛ st✠ ✎✓s✠❡✡❛s✠✖ ❪❁❃❄ ✌✔✎✡✔✜✠✏✍ ✇✎st st✠ ✏s❛s✎✔ ◆✠✜✖ ✎✓✖✒✔✠✖

➴➷➬➮➱✃ ❐❒ ➧❮➩ ❰ÏÐÑÒ❮ÓÔÏÕ Ö× ❮ Ø❮ØÖÙ❮ÚÓÔÏÛÑ Ö× Ú❮ÜÔÝÕ Þ ß àâ ØÒ ãÔÓÐ

ÓãÖ ÜÔÙÖÛÑÕ ÙÛ❮ÏÑÜ ❮ ÜÔÕÓ❮ØÏÑ ä ß åâ ØÒ ×ÚÖÒ ÔÓÕ ÕÝÚ×❮ÏÑ ÕÑÙ❮Ú❮ÓÑÜ æç

❮Ø ❮ØèÛÑ éê ë❮ÏÐ Ö× ÓÐÑ ÜÔÙÖÛÑÕ ÔÕ ÖÚÔÑØÓÑÜ ❮ÛÖØè ÑÔÓÐÑÚ ÓÐÑ ì ➧ÚÑÜ➩ ÖÚ í

➧æÛÝÑ➩ ❮îÔÕê ➧æ➩ ïÖÒÙ❮ÚÔÕÖØð ❮Õ ❮ ×ÝØÏÓÔÖØ Ö× éð Ö× ÓÐÑ ÔØÓÑèÚ❮Û Ö× ÓÐÑ

ÔØÜÝÏÑÜ ïñò❰ ➧ÏÔÚÏÛÑÕ➩ ❮ØÜ ÓÐÑ ÏÖÚÚÑÕÙÖØÜÔØè ÕÓ❮ÓÔÏ óÑÛÜ ÔØÜÝÏÑÜ æç

ÓÐÑ ÛÑ×Ó ÜÔÙÖÛÑ ❮Ó ÓÐÑ ÙÖÕÔÓÔÖØ Ö× ÓÐÑ ÚÔèÐÓ ÖØÑ ➧ÏÝÚôÑÕ➩ê õÑ ❮Ø❮ÛçöÑ

×ÖÝÚ ÙÖÕÕÔæÛÑ ÏÖÒæÔØ❮ÓÔÖØÕ Ö× ÓÐÑ ÚÑÛ❮ÓÔôÑ ÖÚÔÑØÓ❮ÓÔÖØ Ö× ÓÐÑ ÓãÖ

ÜÔÙÖÛÑÕð ❮Õ ÔØÜÔÏ❮ÓÑÜ ÔØ ÓÐÑ ÛÑèÑØÜ æç ììð ííð íìð ❮ØÜ ìíð ãÐÑÚÑ ÓÐÑ óÚÕÓ

➧ÕÑÏÖØÜ➩ ÛÑÓÓÑÚ ÏÖÚÚÑÕÙÖØÜÕ ÓÖ ÓÐÑ ÖÚÔÑØÓ❮ÓÔÖØ Ö× ÓÐÑ ÚÔèÐÓ ➧ÛÑ×Ó➩

ÜÔÙÖÛÑê

÷øù úûüýüþÿP� ❆✁✂✄☎✆✝

❉✞✟✠ ✶✡☛✶✡☞✶✌✍✎✏✑✒✓✔✓✕✖✎✏☛✗✘✡✡☞☞✙
✚✛✜ ✢✣✤✥✤✦✧★✩ ❳❳❳❳✪ ❳❳❳✪ ❳❳❳✫❳❳❳

❋



❜� t✁✂ ❧✂✄t ❞☎✆✝❧✂ ❛t t✁✂ ✆✝♣☎t☎✝✞ ✝✄ t✁✂ r☎✟✁t ✝✞✂ ✭✠✡r☛✂♣☞✌ ❚✁✂
❧❛tt✂r ☎♣ ✠❛❧✠✡❧❛t✂❞ ✡♣☎✞✟ t✁✂ ♠✂t✁✝❞ ✝✄ ☎♠❛✟✂♣ ✭♣✂✂ ❙✡✆✆✝rt☎✞✟
■✞✄✝r♠❛t☎✝✞☞✌ ❚✁✂♣✂ r✂♣✡❧t♣ ♣✁✝s t✁✂ ✆✝t✂✞t☎❛❧ ✝✄ t✁✂ ❛✞❛❧�✍✂❞
❈✎✏❙ ♣✡♠ r✡❧✂ t✝ ✟✡☎❞✂ t✁✂ ❞✂♣☎✟✞ ✝✄ ✞❛✞✝♣tr✡✠t✡r✂♣ ✠❛✆❛❜❧✂
✝✄ ✂✞✁❛✞✠☎✞✟ t✁✂ ✠✝✡✆❧☎✞✟ ❜✂ts✂✂✞ ❞☎✆✝❧✂ ✂♠☎tt✂r♣ ✆❧❛✠✂❞ ☎✞
t✁✂☎r ☛☎✠☎✞☎t�✌

✦ ✑✒✓✑✔✕✖✗✒✓✖

■✞ ♣✡♠♠❛r�✘ s✂ ✁❛☛✂ ☎✞☛✂♣t☎✟❛t✂❞ t✁✂ r✂♣✆✝✞♣✂ ✝✄ ❞☎✧✂r✂✞t
✞❛✞✝♣tr✡✠t✡r✂♣ t✝ ✞✂❛r✲✙✂❧❞ ✂❡✠☎t❛t☎✝✞ ❜� ❞☎✆✝❧✂ ✂♠☎tt✂r♣
t✁r✝✡✟✁ t✁✂ ❛✞❛❧�♣☎♣ ✝✄ ❛ ♣✡♠ r✡❧✂ ✄✝r t✁✂ ☎✞❞✡✠✂❞ ▲✎✏❙✌
❚✁☎♣ r✂❧❛t☎✝✞ ❜✝✡✞❞♣ t✁✂ ♣✆✂✠tr❛❧ ☎✞t✂✟r❛❧ ✝✄ t✁✂ ▲✎✏❙ ☎✞❞✡✠✂❞
❜� ❛ ✞❛✞✝♣tr✡✠t✡r✂ t✝ t✁✂ ✙✂❧❞ ✟✂✞✂r❛t✂❞ ❜� ❛ ♣t❛t☎✠ ❞☎✆✝❧✂ ☎✞ ☎t♣
✆r✂♣✂✞✠✂✌ ❲✂ ✁❛☛✂ ☛✂r☎✙✂❞ t✁✂ ♣✡♠ r✡❧✂ ✄✝r ❛ s☎❞✂ ☛❛r☎✂t� ✝✄
♣�♣t✂♠♣ ☎✞✠❧✡❞☎✞✟ ✙✞☎t✂ ✞❛✞✝♣tr✡✠t✡r✂♣ ♣✡✠✁ ❛♣ ✞❛✞✝♣✆✁✂r✂♣✘
✞❛✞✝❞☎♣♥♣✘ ✞❛✞✝tr☎❛✞✟❧✂♣✘ ❛✞❞ ✞❛✞✝♣✚✡❛r✂♣✘ ♠❛❞✂ ✝✄ ♠✂t❛❧❧☎✠ ❛♣
s✂❧❧ ❛♣ ❞☎✂❧✂✠tr☎✠ ♠❛t✂r☎❛❧♣✌ ❲✂ ✁❛☛✂ ❛❧♣✝ ♣✁✝s✞ t✁❛t ☎t ❛✆✆❧☎✂♣
t✝ ✂❡t✂✞❞✂❞ ♣�♣t✂♠♣✘ ♣✡✠✁ ❛♣ ♠✂t❛❧ ✙❧♠♣ ❛✞❞ ✟r❛✆✁✂✞✂ ♣✁✂✂t♣✌
❚✁r✝✡✟✁ t✁☎♣ ♣t✡❞�✘ s✂ ✁❛☛✂ ♣✁✝s✞ t✁❛t t✁✂ ♣✆✂✠tr❛❧ ☎✞t✂✟r❛❧ ✝✄
t✁✂ ▲✎✏❙ ✞✂❛r ♠✂t❛❧❧☎✠ ✞❛✞✝♣tr✡✠t✡r✂♣ ☎♣ ☎✞❞✂✆✂✞❞✂✞t ✝✄ t✁✂
♠❛t✂r☎❛❧ ✆❛r❛♠✂t✂r♣✘ ♣✡✠✁ ❛♣ t✁✂ ✆❧❛♣♠❛ ✄r✂✚✡✂✞✠� ❛✞❞ t✁✂
❞❛♠✆☎✞✟✌ ❲✂ ✁❛☛✂ ♣✁✝s✞✘ ❛♣ s✂❧❧✘ t✁❛t t✁☎♣ ✚✡❛✞t☎t� ☎♣
☎✞❞✂✆✂✞❞✂✞t ✝✄ t✁✂ t✁☎✠♥✞✂♣♣ ✄✝r ♠✂t❛❧❧☎✠ ♣❧❛❜♣ ❛✞❞ ✝✄ t✁✂ ❋✂r♠☎
❧✂☛✂❧ ✝✄ ✟r❛✆✁✂✞✂ ♣✁✂✂t♣✌ ❆❧t✁✝✡✟✁ s✂ ✁❛☛✂ ✄✝✠✡♣✂❞ ✝✞ t✁✂

✂❧✂✠tr☎✠ ✆❛rt ✝✄ t✁✂ ▲✎✏❙✘ t✁✂ ♣✡♠ r✡❧✂ ☎✞☛✂♣t☎✟❛t✂❞ ✁✂r✂ ✠❛✞ ❜✂
❞☎r✂✠t❧� ✂❡t✂✞❞✂❞ t✝ t✁✂ ♠❛✟✞✂t☎✠ ✠✝♠✆✝✞✂✞t ✝✄ ▲✎✏❙✘✷✛✱✸✜

s✁☎✠✁ ✟✝☛✂r✞♣ t✁✂ ❞✂✠❛� r❛t✂ ✝✄ ♠❛✟✞✂t☎✠ ❞☎✆✝❧✂ tr❛✞♣☎t☎✝✞♣✌✻✢✱✻✜

❋✡rt✁✂r♠✝r✂✘ s✂ ✁❛☛✂ ❛✆✆❧☎✂❞ t✁✂ ♣✡♠ r✡❧✂ t✝ t✁✂ ❈✎✏❙✘ ❛
✚✡❛✞t☎t� t✁❛t ♠✂❛♣✡r✂♣ t✁✂ ♣✆❛t☎❛❧ ✠✝✁✂r✂✞✠✂ ✝✄ t✁✂ ✂❧✂✠tr☎✠ ✙✂❧❞
✞✂❛r ❛ ✞❛✞✝♣tr✡✠t✡r✂ ❛✞❞ ❞✂t✂r♠☎✞✂♣ t✁✂ ☎✞t✂r❛✠t☎✝✞ ❜✂ts✂✂✞
ts✝ ❞☎✆✝❧✂♣ ☎✞ ☎t♣ ✆r✂♣✂✞✠✂✌ ✏✡r s✝r♥ ♣✂r☛✂♣ t✝ ✁☎✟✁❧☎✟✁t t✁✂
✡♣✂✄✡❧✞✂♣♣ ✝✄ t✁✂ ❛✞❛❧�✍✂❞ ♣✡♠ r✡❧✂ ☎✞ t✁✂ ✡✞❞✂r♣t❛✞❞☎✞✟ ✝✄ t✁✂
❧☎♠☎t♣ ✝✄ t✁✂ ✞✂❛r✲✙✂❧❞ r✂♣✆✝✞♣✂ ✝✄ ✞❛✞✝♣tr✡✠t✡r✂♣✘ ❛✞❞ ♣✁✝s♣
✁✝s t✝ ✂❡✆❧✝☎t ☎t ❛♣ ❛ t✝✝❧ t✝ ✟✡☎❞✂ t✁✂ ♣✂❧✂✠t☎✝✞ ✝✄ t✁✂ ♠✝♣t
✄❛☛✝r❛❜❧✂ ✞❛✞✝♣tr✡✠t✡r✂ ✟✂✝♠✂tr☎✂♣ ❛✞❞ ♠❛t✂r☎❛❧♣ ✄✝r ❛✠✁☎✂☛☎✞✟
♣tr✝✞✟ ☛❛❧✡✂♣ ✝✄ t✁✂ ▲✎✏❙ ❛✞❞ t✁✂ ❈✎✏❙ ✝☛✂r ❞✂♣☎r✂❞ ✆❛rt♣ ✝✄
t✁✂ ♣✆✂✠tr✡♠✌

✦ ✣✖✖✒✑✗✣✤✥★ ✑✒✓✤✥✓✤
✯✩ ✪✫✬✬✮✰✳✴✵✶ ✹✵✺✮✰✼✽✳✴✮✵
❚✁✂ ❙✡✆✆✝rt☎✞✟ ■✞✄✝r♠❛t☎✝✞ ☎♣ ❛☛❛☎❧❛❜❧✂ ✄r✂✂ ✝✄ ✠✁❛r✟✂ ✝✞ t✁✂
❆❈❙ P✡❜❧☎✠❛t☎✝✞♣ s✂❜♣☎t✂ ❛t ✎✏■❉ ✾✿✌✾✿❀✾❁❛✠♣✆✁✝t✝✲
✞☎✠♣✌❂❜✿✿❀❀❃✌

✎✂r☎☛❛t☎✝✞ ✝✄ t✁✂ ♣✡♠ r✡❧✂ ✄✝r t✁✂ ▲✎✏❙ ❛✞❞ ❈✎✏❙❄
✝✡t❧☎✞✂ ✝✄ t✁✂ ♠✂t✁✝❞ ✝✄ ☎♠❛✟✂♣ ✄✝r ❛ ❞☎✆✝❧✂ ✆❧❛✠✂❞ ☎✞
✄r✝✞t ✝✄ ❛ ✆❧❛✞✂ ❛✞❞ ❛ ♣✆✁✂r✂❄ ❞✂r☎☛❛t☎✝✞ ✝✄ t✁✂ ☎✞❞✡✠✂❞
▲✎✏❙ ❛✞❞ ❈✎✏❙ ✞✂❛r ❛ ✆❧❛✞❛r ♣�♣t✂♠ ✭P✎❋☞

✦ ✣✕✤❅✒❇ ✗✓❊✒❇●✣✤✗✒✓
❍✮✰✰❏❑✬✮✵▼✴✵✶ ◆✫✳❖✮✰
◗❘✲♠❛☎❧❉ ♠❛✞❯❛☛❛✠❛♣❱✡✞♠✌✂❞✡✌
❳❨❍✹❩
❬❭❪❫❴❵❝❢❣ ❤❴❵❫❴✐❴❥❴❦♦ qqqq✉qqq✈✉✈✇①②✉③✈④✈
⑤✮✳❏❑
❚✁✂ ❛✡t✁✝r♣ ❞✂✠❧❛r✂ ✞✝ ✠✝♠✆✂t☎✞✟ ✙✞❛✞✠☎❛❧ ☎✞t✂r✂♣t✌

✦ ✣✑⑥✓✒⑦✔✥★⑧●✥✓✤✖

❚✁☎♣ s✝r♥ ✁❛♣ ❜✂✂✞ ♣✆✝✞♣✝r✂❞ ❜� t✁✂ ⑨✌❙✌ ⑩❛t☎✝✞❛❧ ❙✠☎✂✞✠✂
❋✝✡✞❞❛t☎✝✞ ✭❶r❛✞t ❘❈❈❙✲✾❷✾✿❸❹❷☞✌ ❲✂ ❛❧♣✝ ❛✠♥✞✝s❧✂❞✟✂ t✁✂
⑨⑩❺ ❈✂✞t✂r ✄✝r ❆❞☛❛✞✠✂❞ ❻✂♣✂❛r✠✁ ❈✝♠✆✡t☎✞✟ ✄✝r ✠✝♠✆✡t❛✲
t☎✝✞❛❧ r✂♣✝✡r✠✂♣ ✡♣✂❞ ☎✞ t✁☎♣ s✝r♥✌

✦ ❇✥❊✥❇✥✓✑✥✖
❼❽❾ ❿➀➁➀➂➃➄➅ ➆➇➈ ➉➊➋➌➂➅ ➍➇ ➎➏➐➑➒➐➓➔→➣ ↔↕ ➙➛➑↔➜➝➓➞➐➒➣➈ ➟➠➡➢➤➥➦➧➊
➨➃➥➁➊➤➩➥➂➄ ➫➤➊➩➩➭ ❿➊➯ ➲➀➤➳➅ ➵➸➸➺➇
❼➵❾ ➻➂➯➠➂➊➤➅ ➉➇ ➻➇➈ ➫➀➼➡➠➃➅ ➻➇ ➫➼➠➩➡➀➃➥➋➩ ➽➀➤ ➥➡➾➤➀➁➊➦ ➾➌➀➂➀➁➀➼➂➠➥➋
➦➊➁➥➋➊➩➇ ➙➛➞➚ ➪➛➞→➏➚ ➶➹➘➹➅ ➴➅ ➵➸➷➬➵❽➮➇
❼➮❾ ➍➠➽➽➀➱➅ ✃➇➈ ❐➱➥➦➠➃➂➅ ❒➇ ❿➠➃➀➾➼➠➩➡➀➃➥➋➩ ➽➀➤ ➟➌➊➡➥➩➂➤➄➇ ❮❰→Ï➚
Ð↔➒➚ Ñ→Ò➚ ➶➹➘Ó➅ ÔÕ➅ ➮Ö×Ö➬➮×➸Ø➇
❼Ù❾ ➍➤➀➃➧➊➤➩➡➠➅ Ú➇ ➆➇➈ ➉➠➼➠➩➅ ❿➇ Û➇➈ ❿➀➤➦➼➠➃➦➊➤➅ ➫➇ ➫➼➠➩➡➀➃Ü➥➃➦➱➋➊➦
➌➀➂ ➋➠➤➤➥➊➤ ➩➋➥➊➃➋➊ ➠➃➦ ➂➊➋➌➃➀➼➀➧➄➇ ➙➛➞➚ ➙➛➑↔➞→➒❰➑↔➔➚ ➶➹➘Ý➅ Þß➅ ➵➷➬➮Ù➇
❼➷❾ Û➀➌➠➃➩➩➀➃➅ ➫➇➈ à➱➅ ➉➇➈ á➠â➼➼➅ Ú➇ ã➱➤➽➠➋➊Ü➊➃➌➠➃➋➊➦ ❒➠➡➠➃
➩➋➠➂➂➊➤➥➃➧ ➠➃➦ ➽➼➱➀➤➊➩➋➊➃➋➊ ➃➊➠➤ ➡➊➂➠➼ ➃➠➃➀➾➠➤➂➥➋➼➊➩➇ ➎❰ä➣➚ Ñ→Ò➚ åæ
❮↔➑ç→➑➣➚ ➪➛➞➞→➏ ➪➛➞→➏➚ ➎❰ä➣➚ ➶➹➹Ý➅ èé➅ ➸➮➷Ù➵Ø➇
❼➺❾ Ú➀➩➳➀➁➥➂➩➅ Ú➇ ã➱➤➽➠➋➊Ü➊➃➌➠➃➋➊➦ ❒➠➡➠➃ ➩➾➊➋➂➤➀➩➋➀➾➄➭ ➠ ➢➤➥➊➽
➤➊➂➤➀➩➾➊➋➂➥➁➊➇ ê➚ Ñ➛Ï➛➑ Ð➓→➒➞➏↔➣➒➚ ➶➹➹Ý➅ Õë➅ ÙÖ➷➬Ù×➺➇
❼Ø❾ ➆➀ì➠➃➀➅ ✃➇➈ ➆➀➱➯➊➤➩➅ í➇ Û➇➈ ❒➀➦➤➥➧➱➊ì➅ ã➇ ❒➇ á➇➈ Ú➱➤➠➥➅ ã➇➈ Û➠➃➩➊➃➅
î➇ ï➇ ➻➇➈ ð➊➤➩➋➌➱➱➤➊➃➅ Ú➇ ➻➇➈ ✃➀➡➊ì ❒➥➁➠➩➅ Û➇ ➫➼➠➩➡➀➃➥➋➩ ➽➀➤ ➩➀➼➥➦Ü
➩➂➠➂➊ ➼➥➧➌➂➥➃➧➭ ➊➃➌➠➃➋➊➦ ➊ñ➋➥➂➠➂➥➀➃ ➠➃➦ ➦➥➤➊➋➂➥➀➃➠➼ ➊➡➥➩➩➥➀➃ ➀➽ ➌➥➧➌➼➄
➊➽➽➥➋➥➊➃➂ ➼➥➧➌➂ ➩➀➱➤➋➊➩➇ ò➐ó❰➞æ Ð➒➐➚ ô➓➓➔➚ ➶➹➘õ➅ é➅ ➊➵Ù❽➇
❼Ö❾ ➲➠➃➧➅ ➻➇➈ î➦➀➡➅ ï➇ ö➇ ➍➤➊➠➳➂➌➤➀➱➧➌➩ ➥➃ ➫➌➀➂➀➃➥➋➩ ➵➸❽Ù➭
➻➦➁➠➃➋➊➩ ➥➃ ➫➼➠➩➡➀➃➥➋ ❿➠➃➀➼➠➩➊➤➩➇ ÷øøø ➎❰↔➞↔➑➐➒➣ ê➚ ➶➹➘Ý➅ è➅ ❽➬➺➇
❼×❾ ❿➠➥➳➅ ✃➇ ð➇➈ ã➌➠➼➠➊➁➅ ð➇ Ú➇➈ ➍➀➼➂➠➩➩➊➁➠➅ ➻➇ ➻➼➂➊➤➃➠➂➥➁➊ ➫➼➠➩➡➀➃➥➋
Ú➠➂➊➤➥➠➼➩➭ ➍➊➄➀➃➦ ✃➀➼➦ ➠➃➦ ã➥➼➁➊➤➇ ôçÒ➚ ➪➛➞→➏➚ ➶➹➘õ➅ éù➅ ➮➵➺Ù➬➮➵×Ù➇
❼❽➸❾ Ú➄➤➀➩➌➃➄➋➌➊➃➳➀➅ ð➇➈ ➟➠➤➢➀úÜ➻➤➧➥➢➠➄➅ û➇➈ ➫➠➩➂➀➤➥ì➠Üã➠➃➂➀➩➅ ü➇➈
➫➊ú➤➊ìÜÛ➱➩➂➊➅ Û➇➈ ➆➥ìÜÚ➠➤ì➠ ú➃➅ ➆➇ Ú➇➈ ✃➠➤➋ý➠ ➦➊ ➻➢➠þ➀➅ ÿ➇ Û➇ Ú➀➦➊➼➼➥➃➧ ➂➌➊
➀➾➂➥➋➠➼ ➤➊➩➾➀➃➩➊ ➀➽ ➌➥➧➌➼➄ ➽➠➋➊➂➊➦ ➡➊➂➠➼ ➃➠➃➀➾➠➤➂➥➋➼➊➩ ➯➥➂➌ ➠ ➽➱➼➼➄ ➮í
➢➀➱➃➦➠➤➄ ➊➼➊➡➊➃➂ ➡➊➂➌➀➦➇ ôçÒ➚ ➪➛➞→➏➚ ➶➹➹✷➅ éß➅ Ù➵ÖÖ➬Ù➵×➮➇

❋�✁✂✄☎ ✼✆ ❼➠❾ ã➋➌➊➡➠➂➥➋➩ ➀➽ ➠ ➡➊➂➠➼➼➥➋ ➩➼➠➢ ➀➽ ➂➌➥➋➳➃➊➩➩ ➞ ➯➥➂➌ ➂➯➀
➦➥➾➀➼➊➩ ➼➀➋➠➂➊➦ ➠ ➦➥➩➂➠➃➋➊ ç ❂ ❽➸ ➃➡ ➠➢➀➁➊ ➥➂ ➠➃➦ ➩➊➾➠➤➠➂➊➦ ➽➤➀➡ ➊➠➋➌
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Sum rule derivation

We start the derivation of the sum rule by considering the following function

fn̂,n̂′(r, r′, ω) = −
2ω2

π
n̂ ·Gind(r, r′, ω) · n̂′,

which is analytic in the upper part of the complex ω plane and vanishes for large ω in that

plane. As a consequence, it satisfies Kramers-Kronig relations,S1 and, in particular,

Re{fn̂,n̂′(r, r′, ω)} =
2

π
P

∫
∞

0

ω′Im{fn̂,n̂′(r, r′, ω′)}

ω′2 − ω2
dω′,

which, for ω = 0, becomes

Re{fn̂,n̂′(r, r′, 0)} =
2

π
P

∫
∞

0

Im{fn̂,n̂′(r, r′, ω′)}

ω′
dω′. (1)

S1



Taking into account that the n̂ component of the induced field generated by a dipole placed

at r′ oscillating at frequency ω along n̂′ is given byS2

n̂ · Eind(r, ω) = −4πω2n̂ ·Gind(r, r′, ω) · n̂′,

the left-hand side of Equation (1) reduces to

Re{fn̂,n̂′(r, r′, 0)} =
1

2π2
n̂ · Eind(r; r′, n̂′),

where Eind(r; r′, n̂′) is the static field at r, induced by a unit dipole placed at r′, oriented

along n̂′, due to the presence of the nanostructure. It is important to remark that this

field is always a real quantity. Finally, noticing that Im{fn̂,n̂′(r, r′, ω)}/ω is equal to the

induced LDOS when r = r′ and n̂ = n̂′, Equation (1) becomes the LDOS sum rule stated

in Equation (2) of the main paper. If, on the other hand, we leave r "= r′ and n̂ "= n̂′, then

Equation (1) reproduces the sum rule for the CDOS given in Equation (4) of the main paper.

Method of images for electrostatic problems

In the static limit, i.e., for ω = 0, the electric field generated by a dipole placed in the

vicinity of a nanostructure can be calculated from the electrostatic potential that solves

Poisson’s equation. If the structure has enough symmetry, Poisson’s equation can be solved

analytically using the so-called method of images.S1 This method consists in replacing the

nanostructure with a collection of image charges, which generate a potential in the region

outside of the nanostructure satisfying the boundary conditions imposed by the geometry

of the nanostructure. Thanks to the uniqueness of the solution of Poisson’s equation,S1

the potential created by the image charges has to be identical to the potential induced

by the nanostructure in its exterior. We use the method of images throughout the paper

to calculate the static field appearing on the right-hand side of the sum rule. Although

a detailed explanation of this method can be found in most electromagnetism textbooks,
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If instead, the field of the image dipole is evaluated at a position different from that of

the original dipole, we get

1

4π
Eind =

3(r− r′)[(r− r′) · p̃]

4π|r− r′|5
−

p̃

4π|r− r′|3
,

where r and r′ represent, in this case, the position at which the field is evaluated, and the

position at which the image dipole p̃ is located.

Sphere. The other important geometry we use in the manuscript is that of a dipole

placed at a point r, located at a distance d above the surface of a perfectly conducting

sphere of radius R, as shown in Figure S2. Following the derivation by Santos and Tort,S3

we start by considering the case of a grounded sphere, for which the potential must vanish

everywhere on its surface. We can model the effect of the sphere by using an image dipole

p̃ and an image charge q̃, placed at a point r̃. This point is located on the line connecting

the original dipole and the center of the sphere, a distance h = R2/(R + d) from the latter,

as shown in Figure S2. The potential created by the original dipole, the image dipole, and

the image charge at a point s on the surface of the sphere is

Φ(s) =
p · (s− r)

|s− r|3
+

p̃ · (s− r̃)

|s− r̃|3
+

q̃

|s− r̃|
.

Imposing Φ(s) = 0, we can solve this equation to obtain

p̃ =
R3

(R + d)3
[2û(û · p)− p], q̃ =

R

(R + d)2
(û · p),

where û, in this case, is the unit vector normal to the surface of the sphere (pointing outside

it) at the point at which it is crossed by the line connecting its center with the position of p.

If instead of having a grounded sphere, we have an isolated sphere, the total image charge

has to vanish. We can fulfill this requirement without altering the uniformity of the potential

on the surface of the sphere by adding an extra image charge −q̃ at the center of the sphere.
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Then, the field created by the image dipole and the two image charges at a point r′ outside

the sphere is

Eind(r′) =
3(r′ − r̃)[(r′ − r̃) · p̃]

|r′ − r̃|5
−

p̃

|r′ − r̃|3
+ q̃

(r′ − r̃)

|r′ − r̃|3
− q̃

r′

|r′|3
. (3)

Taking r′ = r, the field at the position of the original dipole due to the presence of the sphere

satisfies

1

4π
Eind · p̂‖ =

8R3

(2R + d)3
E0,

1

4π
Eind · p̂⊥ =

[

8R3

(2R + d)3
+

4Rd

(2R + d)2
−

4Rd3

(R + d)4

]

2E0,

where p̂‖ and p̂⊥ are, respectively, unit dipoles parallel and perpendicular to the sphere

surface. These expressions, normalized to E0, correspond to the solid curves in Figure 1 of

the main paper. On the other hand, leaving r′ "= r, Equation (3) can be used to calculate

the right-hand side of the sum rule for the CDOS (solid and dashed curves in Figure 6 of

the main paper).

LDOS and CDOS near an extended system

In order to calculate the induced part of the LDOS and the CDOS near an extended system

such as a metallic film or graphene sheet, we can take advantage of their translational

invariance to write the induced part of the Green tensor connecting points r = (x, y, z) and

r′ = (x′, y′, z′), asS2

Gind(r, r′, ω) = −
i

8π2ω2

∫ ∞

−∞

dQxdQy

kz
eiQx(x−x′)eiQy(y−y′)eikz(z+z′) [rpMp + rsMs] . (4)

where Qx and Qy are the components of the wave vector parallel to the surface, while

kz =
√

k2 −Q2 is the component perpendicular to it, with Q2 = Q2
x + Q2

y and k = ω/c.

Furthermore, rp and rs are the Fresnel reflection coefficients of the extended system for p-

S6



and s-polarized waves, and

Mp =













−k2
z
Q2

x

Q2 −k2
z
QxQy

Q2 −Qxkz

−k2
z
QxQy

Q2 −k2
z

Q2
y

Q2 −Qykz

Qxkz Qykz Q2













, Ms =













k2Q
2
y

Q2 −k2QxQy

Q2 0

−k2QxQy

Q2 k2Q
2
x

Q2 0

0 0 0













.

Taking the limit r′ → r, the equation above reduces to

Gind(r, r,ω) =
i

8πω2

∫

∞

0

dQQe2izkz



rp





kz 0 0
0 kz 0

0 0 −2Q2

kz



−

rsk
2

kz





1 0 0
0 1 0
0 0 0







,

from which the induced LDOS can be directly calculated using Equation (1) of the main

paper. If, on the other hand, we are interested on the CDOS, we have to work with Equa-

tion (4), particularized for the r and r′ under consideration.

The Fresnel reflection coefficients for the metallic slab of thickness t studied in the paper

are given by

ri =
ρi(1− e2ik

′

z
t)

1− ρ2i e
2ik′

z
t
,

where i = (p, s), k′

z =
√

ε(ω)k2
−Q2, ε(ω) is the dielectric function of the slab, and ρi is the

reflection coefficient for a planar interface defined asS2

ρp =
ε(ω)kz − k′

z

ε(ω)kz + k′

z

, ρs =
kz − k′

z

kz + k′

z

.

Alternatively, for the case of a graphene sheet, we have

rp =
2πσ(ω)

ω
kz

1 + 2πσ(ω)
ω

kz
, rs = −

2πσ(ω)ω
c2

kz +
2πσ(ω)ω

c2

,

where σ(ω) is the graphene conductivity defined in the paper.
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Numerical integrations

The sum rule involves an integral over the whole frequency spectrum. In order to calculate

it numerically, we must restrict the integral to a finite frequency interval ωmin ≤ ω ≤ ωmax,

and then we approximate

∫
∞

0

LDOSind
n̂

(ω)dω ≈

∫
ωmax

ωmin

LDOSind
n̂

(ω)dω.

We choose ωmin and ωmax such that the extension of the frequency interval does not change

the result of the integral within our numerical precision. In practice, this results in values of

ωmin ≈ 10−4 eV and ωmax ≈ 10− 50 eV.
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