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❣❵⑦❴❫❪❺ ❦❬❴ ❞❫✐❞✐❪❴❧ ❪❭s♥❵❣ ❞❫✐❝❴❪❪❭♥s ❪❝❬❴♠❴ ❧❴❦❴❝❦❪ ❴❵❝❬ ❧❵❦❵ ❪❴❷q❴♥❝❴ ❭♥ ❦❬❴ ✐❫❧❴❫ ✐♣ q❞❞❴❫ ❣❵⑦❴❫❺ ♠❭❧❧❣❴ ❣❵⑦❴❫❺ ❵♥❧ ❣✐❥❴❫ ❣❵⑦❴❫⑩
❻q❫ ❞❫✐❞✐❪❴❧ ♠❴❦❬✐❧ ♣q❫❦❬❴❫ ❴❜❞❵♥❧❪ ❦❬❴ ❴❜❭❪❦❭♥s ♠❴❦❬✐❧ ❥❬❭❝❬ ❭❪ ❵❞❞❣❭❴❧ ❦✐ ❦❬❴ ❪❭s♥❵❣ ❞❫❴❪❪❭♥s ❪❝❬❴♠❴ q❪❭♥s ❧✐qt❣❴✉❣❵⑦❴❫❴❧
⑧⑨④⑩ ❩❬❭❪ ♥❴❥ ♠❴❦❬✐❧ ❭❪ ❴❜❞❴❝❦❴❧ ❦✐ t❴ ❵❞❞❣❭❴❧ ❦✐ ❵ ②③④⑤ ❪⑦❪❦❴♠ ❥❭❦❬ ❵♥ ❴♣♣❴❝❦❭❹❴ ❫❴❝✐❫❧❭♥s ❧❴♥❪❭❦⑦ ✐♣ q❞ ❦✐ ❼⑩❽ ❩❧❞❪❭⑩ ❩❬❴
❞❫✐❞✐❪❴❧ ②③④⑤ ❪⑦❪❦❴♠ ❥❭❦❬ ❦❫❭❞❣❴✉❣❵⑦❴❫❴❧ ⑧⑨④ q❪❴❪ ❦❥✐ ❦⑦❞❴❪ ✐♣ ♠q❣❦❭❞❣❴ ❪⑦♠t✐❣ ❧❴❦❴❝❦✐❫❪ ❵♥❧ ❵ ❪❭♥s❣❴ ✐♥❴✉❧❭♠❴♥❪❭✐♥❵❣ ①❾③⑥
❪⑦♠t✐❣ ❧❴❦❴❝❦✐❫⑩ ❩❬❴ ❴♣♣❴❝❦❭❹❴ ❦❫❵♥❪♠❭❪❪❭✐♥ ❫❵❦❴ ✐♣ ❦❬❴ ❞❫✐❞✐❪❴❧ ②③④⑤ ❪⑦❪❦❴♠ ❭❪ ❝❵❞❵t❣❴ ✐♣ ❭♥❝❫❴❵❪❭♥s ❦❬❫❴❴ ❦❭♠❴❪ ❦❬❵❦ ✐♣ ❦❬❴
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❏✸✵ ✯✵✷✵✼✴✺❁ ✵❢✵✯✽✾✼✽ ✷✹❢→✾✼✵✲ ✴✵✷✸✼✹✺✹✽✾✵❡ ♦✹✯ ✸✾✽✸ ✰✯✵✰✺
✲✵✼❡✾✴❁ ✲✾✽✾✴✰✺ ❢✰✽✼✵✴✾✷ ✯✵✷✹✯✲✾✼✽ ✸✰✈✵ →✵✵✼ ✾✼✴✯✹✲✳✷✵✲ ✴✹
✰✴✴✰✾✼ ✰✼ ✵♦♦✵✷✴✾✈✵ ✯✵✷✹✯✲✾✼✽ ✲✵✼❡✾✴❁ ✹♦ ➣ ❏✲❳❡✾ ↔❂↕❨ ❏✸✵❡✵
✴✵✷✸✼✹✺✹✽✾✵❡ ✷✹✼❡✾❡✴ ✹♦ ✴✸✵ ♦✹✺✺✹➙✾✼✽ ✴✸✯✵✵ ✵✺✵❢✵✼✴✰✺ ✴✵✷✸✼✹✺✹❃
✽✾✵❡➛ ✸✵✰✴✵✲❃✲✹✴ ❢✰✽✼✵✴✾✷ ✯✵✷✹✯✲✾✼✽ ➜➝➞➟➠➡✿ ✲✹✳→✺✵❃✺✰❁✵✯✵✲
❢✰✽✼✵✴✾✷ ✯✵✷✹✯✲✾✼✽✿ ✰✼✲ ❢✳✺✴✾❃✴✯✰✷❀ ✯✵✷✹✯✲✾✼✽❨ ➢❡ ✰ ✯✵❡✳✺✴✿ ✴✸✾❡
✷✹❢→✾✼✰✴✾✹✼✰✺ ❢✵✴✸✹✲ ✳❡✾✼✽ ✰→✹✈✵ ✴✸✯✵✵ ✵✺✵❢✵✼✴✰✺ ✴✵✷✸✼✹✺✹❃
✽✾✵❡ ✾❡ ✳❡✵♦✳✺ ♦✹✯ ✾✼✷✯✵✰❡✾✼✽ ✴✸✵ ✵♦♦✵✷✴✾✈✵ ✴✯✰✼❡❢✾❡❡✾✹✼ ✯✰✴✵ ✹♦
✴✸✵ ➝➞➟➠ ❡❁❡✴✵❢ ➙✾✴✸ ✲✹✳→✺✵❃✺✰❁✵✯✵✲ →✾✴❃❳✰✴✴✵✯✼✵✲ ❢✵✲✾✰
➜➤➥➟➡❨ ➝✹➙✵✈✵✯✿ ✷✹✼❡✾✲✵✯✾✼✽ ✴✸✵ ❡✾✽✼✰✺❃✴✹❃✼✹✾❡✵ ✯✰✴✾✹ ➜✶◆➠➡
✹♦ ✴✸✵ ✯✵❳✯✹✲✳✷✾✼✽ ❡✾✽✼✰✺❡ ✽✵✼✵✯✰✴✵✲ ♦✯✹❢ ✴✸✵ ✯✵✷✹✯✲✵✲ ✲✰✴✰ ✾✼
→✹✴✸ ✴✹❳ ✰✼✲ →✹✴✴✹❢ ✺✰❁✵✯❡✿ ✴✸✵ ✶◆➠ ✹♦ ✴✸✵ ✯✵❳✯✹✲✳✷✾✼✽ ❡✾✽✼✰✺❡
✽✵✼✵✯✰✴✵✲ ♦✯✹❢ ✴✸✵ →✹✴✴✹❢ ✺✰❁✵✯ ❡✾✽✼✾➦✷✰✼✴✺❁ ✲✵✴✵✯✾✹✯✰✴✵❡ ✷✹❢❃
❳✰✯✵✲ ✴✹ ✴✸✰✴ ✹♦ ✴✸✵ ✯✵❳✯✹✲✳✷✾✼✽ ❡✾✽✼✰✺❡ ✽✵✼✵✯✰✴✵✲ ♦✯✹❢ ✴✸✵ ✴✹❳
✺✰❁✵✯❨ ➌✼ ✹✴✸✵✯ ➙✹✯✲❡✿ ✾✼✷✯✵✰❡✾✼✽ ✴✸✵ ✵♦♦✵✷✴✾✈✵ ✴✯✰✼❡❢✾❡❡✾✹✼ ✯✰✴✵
✺✵✰✲❡ ✴✹ ❡✳❳❳✯✵❡❡✾✼✽ ✲✵✴✵✯✾✹✯✰✴✾✹✼ ✹♦ ❡✾✽✼✰✺ ➧✳✰✺✾✴❁ ✯✵✽✰✯✲✾✼✽
✴✯✰✼❡❢✾❡❡✾✹✼ ✳❡✾✼✽ ✰ ❳✺✳✯✰✺✾✴❁ ✹♦ ❢✰✽✼✵✴✾✷ ✯✵✷✹✯✲✾✼✽ ❢✵✲✾✰❨
➤✰❡✵✲ ✹✼ ✴✸✾❡ ✷✹❢→✾✼✰✴✾✹✼✰✺ ❢✵✴✸✹✲✿ ➙✵ ❳✯✹❳✹❡✵ ➨➩➫ ➨➭➯➲➳➨➵➸➫
➳➺➸➻➵➼ ➽➾➯➚➫➳➳➺➻➸ ➳➚➩➫➪➫ ✰❡ ✰✼ ✵♦♦✵✷✴✾✈✵ ❡✾✽✼✰✺ ❳✯✹✷✵❡❡✾✼✽
✴✵✷✸✼✾➧✳✵ ↔❂↕✿ ↔❄↕❨ ❏✸✾❡ ✴➙✹❃❡✴✰✽✵ ❡✾✽✼✰✺ ❳✯✹✷✵❡❡✾✼✽ ❡✷✸✵❢✵
✾❡ ❳✯✹✈✾✲✵✲ ➙✾✴✸ ✴➙✹ ❡✵✯✾✰✺✺❁ ✷✹✼✼✵✷✴✵✲ ✹✼✵❃✲✾❢✵✼❡✾✹✼✰✺ ➜❂➞➡
❢✳✺✴✾❃✺✵✈✵✺ ✺✹✽❃✺✾❀✵✺✾✸✹✹✲ ✯✰✴✾✹ ➜➶➶➠➡ ✲✵✴✵✷✴✹✯❡ ♦✹✯ ✴➙✹❃✴✯✰✷❀
✯✵✷✹✯✲✾✼✽ ✰✼✲ ✲✵✴✵✷✴❡ ✴✸✵ ✲✰✴✰ ❡✵➧✳✵✼✷✵❡ ✯✵✷✹✯✲✵✲ ✹✼ →✹✴✸
✴✹❳ ✰✼✲ →✹✴✴✹❢ ✺✰❁✵✯❡ ✾✼ ✴✳✯✼❨ ➌✼ ✴✸✾❡ ✲✾✽✵❡✴✿ ➙✵ ➙✾✺✺ ✵➹❳✰✼✲
✴✸✵ ✵➹✾❡✴✾✼✽ ✴➙✹❃❡✴✰✽✵ ❡✾✽✼✰✺ ❳✯✹✷✵❡❡✾✼✽ ✰❳❳✯✹✰✷✸ ❢✵✼✴✾✹✼✵✲
✰→✹✈✵ ✰✼✲ ❳✯✹❳✹❡✵ ✰ ✼✵➙ ✴✸✯✵✵❃❡✴✰✽✵ ❡✾✽✼✰✺ ❳✯✹✷✵❡❡✾✼✽ ❡✷✸✵❢✵
♦✹✯ ✴✸✵ ➝➞➟➠ ❡❁❡✴✵❢ ➙✾✴✸ ✴✯✾❳✺✵❃✺✰❁✵✯✵✲ ➤➥➟❨ ❏✸✾❡ ➝➞➟➠
❡❁❡✴✵❢ ✾❡ ✷✰❳✰→✺✵ ✹♦ ✰✷✸✾✵✈✾✼✽ ✰✼ ✵♦♦✵✷✴✾✈✵ ✯✵✷✹✯✲✾✼✽ ✲✵✼❡✾✴❁ ✹♦
❱❨➣ ❏→❳❡✾❨ ❏✸✾❡ ❳✯✹❳✹❡✵✲ ❡✷✸✵❢✵ ✾❡ ✷✹✼❡✴✾✴✳✴✵✲ ✹♦ ✴✸✯✵✵❃❡✴✰✽✵❡
✹♦ ❂➞ ➶➶➠ ✲✵✴✵✷✴✹✯❡ ♦✹✯ ❡✾✼✽✺✵❃✴✯✰✷❀ ✯✵✷✹✯✲✾✼✽ ✾✼ ✷✰❡✷✰✲✵
✷✹✼✼✵✷✴✾✹✼❨ ✻✈✵✯❁ ✯✵✷✹✯✲✵✲ ✲✰✴✰ ❡✵➧✳✵✼✷✵ ✾✼ ✵✰✷✸ ✺✰❁✵✯ ✾❡
✲✵✴✵✷✴✵✲ ✰✴ ✵✰✷✸ ❡✴✰✽✵ ✾✼ ✴✸✵ ✹✯✲✵✯ ✹♦ ✳❳❳✵✯ ✺✰❁✵✯✿ ❢✾✲✲✺✵
✺✰❁✵✯✿ ✰✼✲ ✺✹➙✵✯ ✺✰❁✵✯❨ ➢♦✴✵✯ ✷✹❢❳✺✵✴✾✼✽ ✴✸✯✵✵❃❡✴✰✽✵ ✲✵✴✵✷✴✾✹✼✿
✴✸✵ ✴✹✴✰✺ ✵✯✯✹✯ ✯✰✴✵ ❳✵✯♦✹✯❢✰✼✷✵ ✾❡ ✵✈✰✺✳✰✴✵✲❨

➌➌❨ ➥➏➐➘➐➴➷➑ ➝➞➟➠ ✶➬➴➎➷➮

➱✾✽❨ ❂ ❡✸✹➙❡ ✴✸✵ →✺✹✷❀ ✲✾✰✽✯✰❢ ✹♦ ✴✸✵ ❳✯✹❳✹❡✵✲ ➝➞➟➠
❡❁❡✴✵❢ ➙✾✴✸ ✴✯✾❳✺✵❃✺✰❁✵✯✵✲ ➤➥➟ ✰✼✲ ✴✸✵ ✴✸✯✵✵❃❡✴✰✽✵ ❡✾✽✼✰✺
❳✯✹✷✵❡❡✾✼✽ ❡✷✸✵❢✵❨ ✃✵ ✰❡❡✳❢✵ ✴✸✵ ✸✵✰✲❐❢✵✲✾✳❢ ✷✹✼✲✾✴✾✹✼❡
✰✼✲ ❢✹✲✵✺✾✼✽ ➙✾✴✸ ➱✵➥✴ ✽✯✰✼✳✺✰✯ ❢✰✽✼✵✴✾✷ ❢✵✲✾✰ ✴✹ ✰✷✸✾✵✈✵ ✰✼
✰✯✵✰✺ ✲✵✼❡✾✴❁ ✹♦ ❄❨➣ ❏✲❳❡✾ ♦✹✯ ✵✰✷✸ ✺✰❁✵✯ ✳❡✾✼✽ ❢✾✷✯✹❃❢✰✽✼✵✴✾✷
❡✾❢✳✺✰✴✾✹✼❨ ➢ ✯✰➙ ✲✰✴✰ ❡✵➧✳✵✼✷✵ ❒❮❰Ï ✾❡ ✾✼❳✳✴ ✴✹ ✵✰✷✸ ✵✼✷✹✲✵✯
➙✸✾✷✸ ✽✵✼✵✯✰✴✵❡ ✯✳✼ ✺✵✼✽✴✸ ✺✾❢✾✴✵✲ ➜➠➶➶➡ ✷✹✼❡✴✯✰✾✼✴ ❡✵➧✳✵✼✷✵❡
➙✾✴✸ ✼✹ ✵✯✯✹✯ ✷✹✯✯✵✷✴✾✹✼ ✷✹✲✾✼✽ ❒ÐÑÒÓ❰ÔÏ✿ ❒Ð

Õ
ÒÓ❰ÔÏ✿ ✰✼✲ ❒Ð

Ö
ÒÓ❰ÔÏ

♦✹✯ ✴✸✵ ✲✹➙✼❃✴✯✰✷❀ ✲✾✯✵✷✴✾✹✼ ✾✼ ✴✸✵ ✳❳❳✵✯✿ ❢✾✲✲✺✵✿ ✰✼✲ ✺✹➙✵✯
✺✰❁✵✯❡✿ ✯✵❡❳✵✷✴✾✈✵✺❁❨ ❏✸✵ ✼✹✴✰✴✾✹✼❡ ✹♦ ×✿ Ø✿ Ù ✷✹✯✯✵❡❳✹✼✲ ✴✹
✴✸✵ ✳❳❳✵✯✿ ❢✾✲✲✺✵✿ ✰✼✲ ✺✹➙✵✯ ✺✰❁✵✯❡✿ ✯✵❡❳✵✷✴✾✈✵✺❁❨❨ ❏✸✵ ✼✹✴✰✴✾✹✼
✹♦ Ú ✯✵❳✯✵❡✵✼✴❡ ✴✸✵ ✴✯✰✷❀ ✼✳❢→✵✯ ♦✹✯ ✴✸✵ ✷✯✹❡❡❃✴✯✰✷❀ ✲✾✯✵✷✴✾✹✼
➙✸✾✺✵ Û ✰✼✲ ÛÜ ✯✵❳✯✵❡✵✼✴ ✴✸✵ ❡❁❢→✹✺ ✼✳❢→✵✯❡ ♦✹✯ ✴✸✵ ✲✹➙✼❃
✴✯✰✷❀ ✲✾✯✵✷✴✾✹✼❨ ❏✸✵ ❡✵➧✳✵✼✷✵❡ ❒ÐÑÒÓ❰ÔÏ✿ ❒Ð

Õ
ÒÓ❰ÔÏ✿ ✰✼✲ ❒Ð

Ö
ÒÓ❰ÔÏ ✰✯✵

✴✯✰✼❡♦✹✯❢✵✲ ✾✼✴✹ ✴✸✵ ❳✯✵✷✹✲✵✲ ❡✵➧✳✵✼✷✵❡ ❒ÝÑÒÓ❰ÔÏ✿ ❒Ý
Õ
ÒÓ❰ÔÏ✿ ✰✼✲

❒ÝÖÒÓ❰ÔÏ✿ ✯✵❡❳✵✷✴✾✈✵✺❁❨
➱✹✯ ✴✸✵ ✯✵✰✲→✰✷❀ ✷✸✰✼✼✵✺✿ ✴✸✵ ✯✵✰✲→✰✷❀ ❡✾✽✼✰✺ ✹♦ ➤➥➟

✾❡ ✯✵❳✯✵❡✵✼✴✵✲ →❁ ✴✸✵ ✵✈✰✺✳✰✴✵✲ ✴➙✹❃✲✾❢✵✼❡✾✹✼✰✺ ➜❄➞➡ ❳✳✺❡✵
✯✵❡❳✹✼❡✵ ✹→✴✰✾✼✵✲ →❁ ✴✸✵ ✲✵➦✼✵✲ ➤➥➟ ❢✹✲✵✺❨ ❏✸✵ ✯✵✰✲→✰✷❀
❡✾✽✼✰✺ ➙✰✈✵♦✹✯❢ ❒ÞÒÓ❰ÔÏ ✾❡ ✽✾✈✵✼ →❁ ✰❡ ♦✹✺✺✹➙❡❨ ÞÒÓ❰Ô ß
ÞÑÒÓ❰Ô à Þ

Õ
ÒÓ❰Ô à Þ

Ö
ÒÓ❰Ô à áÒÓ❰Ô ✿ ➙✸✵✯✵ ✴✸✵ ✼✹✾❡✵ ❡✵➧✳✵✼✷✵ ❒áÒÓ❰ÔÏ

✾❡ ✰✲✲✵✲ ✰✴ ✴✸✵ ✯✵✰✲✾✼✽ ❳✹✾✼✴ ✰✼✲ áÒÓ❰Ô ✾❡ ✰✲✲✾✴✾✈✵ ➙✸✾✴✵
●✰✳❡❡✾✰✼ ✼✹✾❡✵ ➜➢✃●◆➡ ➙✾✴✸ â✵✯✹ ❢✵✰✼ ✰✼✲ ✈✰✯✾✰✼✷✵ ãä❨
❏✸✵ ✯✵❳✯✹✲✳✷✾✼✽ ➙✰✈✵♦✹✯❢❡ ✷✹✯✯✵❡❳✹✼✲✾✼✽ ✴✹ ✴✸✵ ✯✵✷✹✯✲✾✼✽
❡✵➧✳✵✼✷✵❡ ✯✵✰✲→✰✷❀ →❁ ✴✸✵ ✯✵✰✲✾✼✽ ✸✵✰✲ ✰✯✵ ✾✼❳✳✴ ✾✼✴✹ ✴✸✵
✵➧✳✰✺✾â✵✯ ➙✸✾✷✸ ✷✹✼❡✾❡✴❡ ✹♦ ✰ ❄➞ ✺✹➙❃❳✰❡❡ ➦✺✴✵✯ ➜➶➥➱➡ ✰✼✲ ✴✸✵
❄➞ ✴✯✰✼❡✈✵✯❡✰✺ ➦✺✴✵✯ ➜❏å➱➡❨ ✻➧✳✰✺✾â✰✴✾✹✼ ✾❡ ❳✵✯♦✹✯❢✵✲ ❡✹ ✴✸✰✴
✴✸✵ ✹✈✵✯✰✺✺ ✷✸✰✯✰✷✴✵✯✾❡✴✾✷ →✵✴➙✵✵✼ ✴✸✵ ✾✼❳✳✴ ✹♦ ✴✸✵ ✯✵✷✹✯✲✾✼✽
✸✵✰✲ ✰✼✲ ✴✸✵ ✹✳✴❳✳✴ ✹♦ ✵✰✷✸ ✵➧✳✰✺✾â✵✯ ✾❡ ✵➧✳✰✺ ✴✹ ✴✸✵ ✰✾❢✵✲ ❄➞
✽✵✼✵✯✰✺✾â✵✲ ❳✰✯✴✾✰✺ ✯✵❡❳✹✼❡✵ ➜●➥➠➡ ✴✰✯✽✵✴❡ æç❨ ❏✸✵ ✵➧✳✰✺✾â✵✯
✹✳✴❳✳✴ ❡✵➧✳✵✼✷✵ ❒èé❰ÔÏ ✾❡ ✹→✴✰✾✼✵✲ ➙✸✾✷✸ ❡✳❢❡ ✵➧✳✰✺✾â✵✯ ✹✳✴❳✳✴
❡✵➧✳✵✼✷✵❡ ♦✯✹❢ ✴✯✾✹❡ ✹♦ ✳❳❳✵✯✿ ❢✾✲✾✲✺✵✿ ✰✼✲ ✺✹➙✵✯ ✲✹✴❡❨ ❏✰❳❃
✽✰✾✼ ✷✹✵♦➦✷✾✵✼✴❡ ✾✼ ✴✸✵ ❄➞ ❏å➱ ✰✯✵ ✵✈✰✺✳✰✴✵✲ →❁ ❢✾✼✾❢✾â✾✼✽
✴✸✵ ✵➹❳✵✷✴✰✴✾✹✼ ✹♦ ✴✸✵ ❢✵✰✼ ❡➧✳✰✯✵ ✵✯✯✹✯ êë❒ìéÒÓ❰ÔÏí✿ ➙✸✵✯✵




