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✜❺✾✸✫✯✜✣✰✔✓❨✤✣✕❖✙✹✕✘✦✸✤⑤❉✮✑✮✎✺✎✘✑✔❁✏❉✮✕❤✑✮✗✚✙❭✰✲■●✾✸✎✘✑✢❄⑤❾☞
➻ ❵ ➎✍✌

➽ ➀❈❇ ❆ ➻ ❵ ➊✎✌ ❃ ➇ ➽ ❆ ➻ ❵ ➂ ✌ ❃ ➇ ➽ ❊ ✏ ➔ → ➦✖❚❍❪●➣❣❹✾P✧✱✦♣❬★✑✲✤✣✤✣✑✞✑✮✤✇✰✮✤✣✑✲✫✛■★✕✺✑ ❵ ✗✛✑✢▼◆✾✸✕❖✙✵✜❨✾✸✤✣✗✯✭✣✤✬✑✢▼❴✑✲✤✣↕✲✙✛✫✛✑ ➉ ❵ ✙✹✑✲✎✘✎✺✑♦✴✶✭✣✑P❾✄ ✝✠✟☛✡✒✑ ➉ ❵ ✑ ❵ ➔ → ➦✖❚❍♦●➣
❅♦✤⑤✜✣✰✮❉✲✦★✧❘✻◗✦★✗✚✑✥✾✸✎✘✦✸✫✛✗✼✎✘✾❞✜✣✑✲✤✣✗✛✕❖✙✹✰♦✜✬✑✥✤✣✕✺❢✸✑❳✾✸✭✖✓❍✜✒❪➹✾✸✻✣✫✚❃✮✗✵✎⑦❪❫✰✮✴✶✭❨✾❵✙✹✕✘✦✸✤ →⑦➦✖❚❖⑩♣➣✔❚✣❣❹✾▲✻❨✾❂✫✚✙✹✕✺✑❥✵✳✣✦★✧❘✾✸✗❝❁✏❦❨✑✮✫✛✧✱✕❼✜✣✑ ❆ ✜✬✦★✤✣✤✣✑✱✭✣✤✣✑✱❉✮✦★✤●✙✛✫✛✕✘✩✬✭✬✙✹✕✺✦★✤❇✙✹✫✛✕❖❢❊✕❧✾✸✎✺✑✆❄ ☞ ➻ ❵ ➎✍✌

➽ ❚✒❣❹✑✲✗❞✻✬✫✛✦❊✜✣✭✣✕✺✙✛✗✜✣✑✮✗✥✙✛✑✮✫✛✧✱✑✮✗✢✎✺✕✘✗✛✗✚✑✪✑✲✙✞✦★✗✚❉✮✕✺✎✘✎❧✾❂✤✶✙♥✜✣✦★✤✣✤✬✑✱✭✬✤✣✑P❉✮✦★✤●✙✹✫✚✕✘✩✣✭✖✙✹✕✘✦✸✤❇✤❊✭✬✎✘✎✘✑▲❉❳✾✸✫✢✻❨✾✸✫✥✜✬✰✒✓❨✤✣✕❖✙✹✕✺✦★✤✎❧✾♦❢❂✾✸✎✘✑✲✭✣✫ ✧❘✦♣❬✸✑✮✤✣✤✣✑❭✜✣✑ ✦❆ ✑✲✗✚✙❱✤❊✭✬✎✘✎✘✑❂❚✱❅♦✤❘✰❋✙✹✭✣✜✣✕✺✑✮✫✛✾✞✜✣✦✸✤✣❉❛✗✚✑✮✭✣✎✺✑✮✧✱✑✮✤●✙❱✎❧✾✥❉✮✦★✤●✙✛✫✛✕✘✩✬✭✬✙✹✕✺✦★✤✦★✗✛❉✲✕✘✎✺✎❧✾✸✤●✙✹✑♥✜✣✑✢✎❧✾▲▼❴✦★✤✣❉❋✙✹✕✺✦★✤❀✜✣✑✢❉✮✦★✫✚✫✛✰✮✎✘✾❂✙✹✕✺✦★✤⑤❄❘➦✪✻✽✦★✕✺✤●✙✹✗✥❾✦☞
➻ ❵ ➎✍✌

➽ ➀✔✓ ✦❆ ➻ ❵ ➊✎✌ ❃ ➇ ➽ ✦❆ ➻ ❵ ➂ ✌ ❃ ➇ ➽✞✕ ✏ ➔ → ➦✖❚✺⑩✾✇●➣
④✬✾✪✙✹✫✛✾✸✤✣✗✚▼❴✦✸✫✛✧✱✰✮✑✢✜✣✑✞❦❨✦★✭✣✫✛✕✺✑✮✫✿✑✲✗✚✙❭✜✣✦★✤✬✤✣✰✮✑✞✻❨✾✸✫✥❾✖

➻ ❵ ➎ ➸
➽ ➀ ➇✢■ ➄ ➨ ▲ ◆➞ ◆ ✦☞

➻ ❵ ➎✍✌
➽ ➝ ➟ ✧ ➜❖➢➥➤ ➩ ✌ ➔ → ➦✖❚✺⑩✸⑩❷➣

q❜✎✘✎✘✑✱✑✮✗❝✙P✾✸✻✣✻◗✑✮✎✺✰✮✑❘✎✘✑P▼◆✾✸❉✲✙✛✑✮✭✣✫❞✜✣✑❍▼❴✦★✫✚✧❘✑❂❚❺❯✥✫✍✗❂❉✮✑❅❄✌✎❧✾✇✙✛✳✣✰✮✦✸✫✛✕✘✑❘✗✛✑✲✧❘✕✺❉✮✎❧✾❂✗✛✗✛✕✺✴✶✭✣✑❘✤✬✦★✭✣✗✾✸✎✘✎✺✦★✤✣✗✵✰❋❢✸✾❂✎✘✭✣✑✲✫❭❉✲✑✮✗❛✜✣✑✮✭✖✓✌✜✣✑✲✫✛✤✣✕✺❃✮✫✚✑✮✗❛▼❴✦✸✤✣❉✲✙✛✕✘✦★✤✣✗✲❚ ✷ ✕✺✤✣✗✛✕❹✜✒❪➹✾✸✻✣✫✚❃✮✗♥✎✺✑✮✗✯✰✮✴✶✭❨✾❵✙✹✕✘✦✸✤✣✗✪→ ➦✖❚❖⑩❷➣✑✲✙▲→⑦➦❊❚✺⑩✎✇✸➣✼✦★✤✇✦★✩✬✙✹✕✺✑✮✤●✙✯✎❧✾✪✗✚✦★✧✱✧❘✑✥✜✣✦✸✭✣✩✣✎✘✑✥✗✚✭✣✕✺❢❂✾✸✤●✙✛✑✱❾✘✙✛✚✢✜✤✣✦✥★✧✛✩✫✪✭✬★✫✪✯✮ ★✫✪ ❥✱✰
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➻ ❵ ✴
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➽
➻ ❵
➂ ❵ ✴ ➽ ✖ ✻ ★✫✪ ➻ ❵ ✴

➽ ✌ ❃ ➇ ➔ → ➦✖❚❖⑩♣➶●➣
✷ ✕✘✤✣✗✚✕✷✎✘✑♦✙✹✑✲✫✛✧✱✑✥✜✣✑✢✗✛✦★✧✱✧✱✑✥✜✣✑✮✗❭✾✸❉❋✙✹✕✘✦✸✤✣✗✵✑✮✗❝✙✂ ✺✍✼✶✽☎✄ ✿ ★✮✪ ✚✢✜ ✲ ✥★✴✯✵✶✧✭✲ ✿ ★✫✪ ❥ ✚✢✜ ✲ ✥★✴✯✵✶✧❁ ✆✞✝ ✩ ✂ ✺✍✼✶✽☎✄ ✿ ★✫✪ ✲ ✿ ★✫✪ ❥❁ ✲✠✟ ★✫✪ ✲ ✟ ★✫✪ ❥❁ ✚✢✜ ✷ ✜ ✴ ✧✦✲✠✟ ★✫✪ ✷ ✟ ★✫✪ ❥❁ ✥✹✴✯✵ ✆✡✝ ❄❆❈❇❊❉●❋☞☛ ■❣❜❪➹✑✔✓✖✕✘✗✚✙✛✑✮✤✣❉✲✑✆✜✒❪❫✭✣✤✣✑✪✰✲❉❙✳✣✑✮✎✺✎✘✑▲✜✬✑▲✙✹✑✲✧❘✻✣✗♥✻✽✦★✭✬✫♥✎✘✑✲✗♥✻✣✎✺✭✣✗♥❉✲✦★✭✣✫❝✙✹✑✮✗♥✦★✫✛✩✣✕❖✙✹✑✲✗♥✜✣✦★✤✬✤✣✑✪✭✣✤✣✑✧✱✕✘✤✣✦✸✫✹✾❂✙✛✕✘✦★✤❅✜✬✑✞✎✘✾✪✻✣✳❨✾✸✗✚✑✠✌⑤➀ ➻ ✻

★✫✪ ➊ ✻ ★✮✪ ❥ ➽ ➉ ❵➄ ❾✌✎✍ ➇ ✻✞✝✠✟☛✡ ➉ ❵ ❃ ➄ ➀ ✫ ■ ➉ ❵ ❃
✄ ✝✠✟☛✡ ➔ → ➦✖❚❖⑩❷❶★➣

✙▲❪➹✾✸✻✣✫✚❃✮✗❭✎⑦❪❫✰✮✴✶✭❨✾❂✙✛✕✘✦★✤t→ ➦✖❚❙♦✸➣✿✎❧✾✪✻✣✳❨✾❂✗✛✑✞✑✮✗✚✙✯✙✛✦★✭✦✭✚✦★✭✣✫✚✗✵✙✹✫✛❃✲✗✯■★✫✹✾✸✤✬✜✣✑✸r❨✻❨✾❂✫❭❉✲✦★✤✣✗✚✰✮✴✶✭✣✑✮✤●✙♥✎✘✑✙✛✑✮✫✛✧✱✑❛→⑦➦✖❚❖⑩✾✵★➣✷✑✲✗✚✙✐✤✶✭✣✎⑦❚ ✙❛✦★✤✣❉ ✗✛✑✲✭✣✎✶✎✘✑❼✙✹✑✲✫✛✧✱✑❜✜✣✑ ✜✣✕✰✑✽✰✮✫✚✑✮✤✣❉✲✑❱✜✬✑✮✗✐✾✸❉✲✙✛✕✘✦★✤✬✗✐✑✲✗✚✙✐✻◗✑✮✫✚✙✛✕✘✤✣✑✲✤●✙❳❚✦☞
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★✫✪ ➂ ✴ ★✫✪ ❥➄ ➊ ✻ ★✫✪ ➂ ✻ ★✫✪ ❥➄ ➻ ❵
➂ ❵ ✴ ➽ ➊ ✻ ★✮✪ ➊ ✻ ★✫✪ ❥➄ ✌ ❃ ➇ ➚ ✕ ➔

→ ➦✖❚❖⑩✎●●➣④✖✕❤✦★✤⑤✗✛✭✣✻✬✻✽✦★✗✚✑✥✴✶✭✣✑ ✌ ✑ ➉ ❵ r✣✎✺✑✮✗✼✙✛✑✮✫✚✧❘✑✲✗✿✜✣✦★✧✱✕✘✤❨✾❂✤✶✙✛✗✿✜✣✑ ✦☞
➻ ❵ ➎✍✌

➽ ✗✚✦★✤●✙✯✜✣✦★✤✣✤✣✰✲✗✵✻❨✾✸✫❉✲✑✮✭✖✓✌✴✶✭✣✕✷✦★✤●✙❭✎✘✑♦▼◆✾✸❉❋✙✹✑✲✭✣✫ ❉ ✻ ★✮✪ ➂ ✻ ★✫✪ ❥ ❉ ❃ ➄ ✎✘✑✢✻✣✎✺✭✣✗✵✻◗✑✲✙✹✕❖✙✯✻✽✦✸✗✛✗✛✕✺✩✣✎✘✑❂❚ ✜❻✦★✭✬✫❭❉✲✑✮✎✘✾P✦✸✤✌✜✣✦✸✕✺✙✜✣✦✸✤✣❉✞✾♣❢✸✦★✕✘✫ ✻ ★✫✪✑✏ ✻ ★✫✪ ❥ ➔ → ➦✖❚❖⑩✑❘★➣❣✷✑✥▼◆✾✸❉✲✙✛✑✮✭✣✫✯✜✣✑✥▼❴✦★✫✚✧❘✑✥✗✲❪➹✰✲❉✮✫✚✕✺✙❭✾✸✎✺✦★✫✛✗✵❉✲✦★✧❘✧✱✑✆⑨➹➦q✵✸❸ ❾
✖
➻ ❵ ➎ ➸

➽ ➀ ☎ ➆ ✓ ✺★✫✪✯✮ ★✫✪
❥
✬ ★✫✪ ✬ ★✫✪ ❥ ✯✲✱✥✳♥➲ ✴

★✫✪ ➂ ✴ ★✫✪ ❥➄
➚
➺
➲ ➸ ➂ ✻ ★✫✪ ➊ ✻ ★✫✪ ❥➇ ➄

➚ ✕ ➔ → ➦✖❚❖⑩✎❪●➣
✙♦✾❂✤✣✗ ✎⑦❪➹✾✸✻✣✻✣✫✚✦♣✓✖✕✺✧❍✾❂✙✛✕✘✦★✤❞✎❧✾♦✻✣✎✺✭✣✗❜✗✛✕✺✧❘✻✬✎✘✑✸r❵✦★✤P✤✣✰✲■★✎✘✕✺■★✑✿✎✘✑✲✗❼✕✘✤●✙✛✑✮✫✚▼❴✰✲✫✛✑✲✤✣❉✮✑✲✗❱✑✲✤✶✙✛✫✛✑✵✙✹✑✲✫✛✧✱✑✮✗❉✲✫✛✦★✕✺✗✛✰✮✗✥✑❋✙✢✦★✤❇✤✣✑✆■●✾❂✫✛✜✣✑✪✴✶✭✣✑✆✎✺✑✮✗♥✙✛✑✮✫✚✧❘✑✲✗✢✾♣❬★✾✸✤●✙✢✎✘✑✲✗✥✧❘↕✲✧❘✑✲✗♦✦★✫✛✩✬✕✺✙✹✑✲✗✮❚✒③♥❪➹✑✲✗✚✙✢❉✮✑✆✴✶✭✣✑✎ ❪➹✦★✤▲✾✸✻✣✻◗✑✮✎✺✎✘✑ ✎⑦❪➹✾✸✻✣✻✣✫✚✦❳✓✬✕✺✧❍✾❵✙✹✕✘✦✸✤✥✜✣✕❧✾✸■✸✦★✤❨✾✸✎✺✑✸r❳✴✶✭✣✕✖✑✮✗✚✙❻❢❂✾✸✎❧✾✸✩✬✎✘✑❜✻◗✦★✭✣✫✐✜✣✑✮✗❺✙✛✑✮✧✱✻✣✗ ➸ ✑ ✻ ➠✦★↔⑧✎✘✑✮✗❞✜✣✕✰✑✽✰✮✫✚✑✮✤✣❉✲✑✮✗✪✜❤❪❡✾✸❉❋✙✹✕✺✦★✤✣✗▲✜❤❪➹✦★✫✚✩✣✕✺✙✛✑✮✗❞✜✣✕✰✑✽✰✮✫✚✑✮✤●✙✹✑✲✗✪✗✛✦★✤●✙✆✩◗✑❳✾❂✭✣❉✮✦★✭✬✻❑✻✣✎✘✭✬✗▲■★✫✛✾✸✤✣✜✣✑✴✶✭✣✑ ➄ ❚❂❣✷✦★✫✛✗✚✴✶✭✣✑✿✎✘✑❱✗✚❬❊✗✚✙✛❃✮✧✱✑✿✻◗✦★✗✛✗✚❃✮✜✣✑✵✎✘✾❛✗✚❬❊✧✱✰✲✙✛✫✛✕✘✑❱✻❨✾✸✫❻✕✘✤●❢★✑✲✫✛✗✛✕✺✦★✤✆✜✣✭▲✙✛✑✮✧✱✻✣✗✮r❂✦★✤✪✜✣✦✸✕✺✙✜✣✦✸✤✣❉P❉✮✦★✧✱✻✬✙✹✑✲✫✢✎⑦❪❫✦★✫✛✩✣✕❖✙✹✑✪✻◗✦★✭✣✫✥✜✬✑✮✗✢✙✹✑✮✧✱✻✣✗✢❉✮✫✚✦★✕✘✗✚✗✹✾✸✤●✙✛✗✞✑❋✙✞✎⑦❪❫✦★✫✛✩✣✕❖✙✹✑✪✻◗✦★✭✣✫✥✜✬✑✮✗✢✙✹✑✮✧✱✻✣✗✜✣✰✲❉✮✫✚✦★✕✘✗✚✗✹✾✸✤●✙✹✗✲r❽✦★✤❲✾P✾✸✎✺✦★✫✛✗♥❾✖

➻ ❵ ➎ ➸
➽ ➀ ☎ ➆ ❃ ➇ ✺ ★✮✪✭✬ ➆★✫✪ ➺✖➻ ➸ ➂ ✻ ★✫✪ ➽ ➔ → ➦✖❚❖⑩✎♦●➣



�✠✁✄✆☎✞✝✠✟☛✡✌☞✎✍✑✏✄� ✓ ✮✆☎✞✝✠✟ ☞✡✝✙✝ ☞✑✡✣✚☞☛✙✫❞✤✙✏✌☎✣✝✗✤✞✏✍☛✙✫✾✡✌☞✎✘ ✤✞✏✄☛✙✡✏✎✩✏✛✝✂✝✒✑✔✓✕✝✠☛✙✏ ✟ ✝✠✍✎☞✑✡✞✟✖✝✠☎✣✏

✜❻✦★✭✬✫♦✜✣✑✮✗❛✙✹✑✮✧✱✻✣✗♥✙✛✑✮✎✺✗♥✴✶✭✣✑ ➸✁� ✻ ✝✠✟☛✡ r✽✎✘✑❞▼◆✾❂❉✲✙✹✑✲✭✣✫♥✜✬✑▲▼❴✦★✫✛✧✱✑▲✑✲✗✚✙✥✜✬✦★✤✣❉▲✤✶✭✣✎ ❚✒❣✷✦★✫✚✗✛✴✶✭✣✑✻✞✝✠✟☛✡ ✑ ➸ ✑ ✻ ➠ ✦✸✤➍✻◗✑✮✭✬✙❘✧✱✦★✤●✙✹✫✛✑✲✫P✴❊✭✬✑❲✜❨✾✸✤✬✗❘✎✺✑⑤❉❳✾✸✗❘✜✒❪➹✭✬✤☛✗✚❬❊✗❝✙✹❃✮✧✱✑✇❉❙✳❨✾✸✦✸✙✛✕✘✴✶✭✣✑⑨❡➦✢✵✬r✷➦✸❶❷❸ r✽✎✺✑❞▼◆✾✸❉❋✙✹✑✮✭✬✫♥✜✣✑▲▼❴✦✸✫✛✧✱✑❞✑✲✗✚✙✥✜✣✦✸✤✣✤✣✰✪✻❨✾❂✫♥✎✘✑✢✙✹✳✬✰✮✦★✫✚✕✘✑▲✜✬✑✮✗♦✧❘✾❂✙✹✫✚✕✘❉✲✑✮✗❛✾✸✎✘✰✮✾❂✙✹✦★✕✺✫✛✑✲✗✑✲✙✯✕✺✎❤✑✮✗❝✙❭✎✘✕✘✤✬✰❳✾✸✕✺✫✛✑♥✑✲✤ ➸ →❴❢✸✦★✕✘✫♦⑨❡➦ ●❵❸✷✻✽✦✸✭✣✫✵✜✣✑✥✫✛✰✲❉✮✑✲✤✶✙✛✗❛✻✬✫✛✦★■★✫✚❃✮✗✵✜❨✾❂✤✣✗✯❉✮✑✲✙✚✙✹✑✢✜✣✕✺✫✛✑✮❉❋✙✹✕✺✦★✤❽➣❋❚✙♦✾✸✤✣✗❹✎✺✑❜❉❳✾✸✗✐✜✒❪❫✭✣✤❞✗❝❬❊✗✚✙✹❃✲✧❘✑❩✕✘✤●✙✛✰✮■★✫✛✾✸✩✣✎✘✑❂r ✖ ✗✚✑❱❉✲✦★✧❘✻◗✦★✫❝✙✹✑❜✻◗✦★✭✣✫ ➸ ✍ ✻✞✝✠✟☛✡ ❉✲✦★✧✱✧❘✑❜❉✲✑✮✎✘✭✬✕✜✒❪❫✭✣✤t✗✚✻✽✑✲❉✲✙✛✫✛✑❍✑✲✤●✙✹✕✘❃✲✫✛✑✲✧❘✑✲✤✶✙✞✜✣✰✲❉✮✦★✫✚✫✛✰✲✎✘✰✇⑨❡➦✸❶❵❸⑦r✷✕✺✎❼✑✮✗❝✙▲✜✬✦★✤✣❉P❉✮✦★✤✬✗✚✙❙✾❂✤✶✙❞✑✮✤ ➸ ❚ ✜❻✦✸✭✣✫❞✜✬✑✮✗✙✹✑✲✧❘✻✣✗❩✗✛✭✬✻✽✰✲✫✛✕✘✑✲✭✣✫✛✗❱❄ ✻ ➠ r ✖ ✻◗✦★✭✣✫ ✜✣✑✲✗✼✗✚❬❊✗❝✙✹❃✮✧✱✑✮✗❱✕✘✤●✙✹✰✲■★✫✹✾❂✩✣✎✘✑✲✗❩✦✸✭❍❉❙✳❨✾✸✦❂✙✹✕✘✴✶✭✣✑✲✗❱✗✛✾❂✙✹✭✬✫✛✑❄ ✻ ➠ ❚ ✙♦✾✸✤✣✗❼✎✺✑✼❉✮✾✸✗❼✜✣✑✲✗❜✗✚❬✶✙✹❃✲✧❘✑✲✗❼❉❙✳❨✾✸✦✸✙✛✕✘✴✶✭✣✑✲✗❜✕✘✎❊✾♥✰✲✙✛✰✿❉✮✦✸✤✦✭✚✑✮❉❋✙✹✭✣✫✚✰✵✻✽✦★✭✬✫ ➸ ✁ ✻ ✝✠✟☛✡ ✴✶✭✣✑✎✘✑✪▼◆✾✸❉❋✙✹✑✲✭✣✫❞✜✬✑P▼❴✦✸✫✛✧✱✑✆✑✮✗✚✙❞✜✣✰✲❉✮✫✛✕❖✙✞✻❨✾✸✫✢✎❧✾❅✙✹✳✬✰✮✦★✫✚✕✘✑✆✜✣✑✲✗❞✧❘✾❂✙✹✫✚✕✘❉✲✑✮✗✢✾✸✎✺✰❳✾❂✙✛✦★✕✘✫✚✑✮✗✱→◆❥ ✼ ✷ ➣⑨❡➦ ❘❷❸ ❚❽❣✐✾ ✓❨■✸✭✣✫✛✑❞➦✆✫✛✰✮✗✚✭✣✧✱✑✞✎✺✑✮✗✵❉✮✾✸✫✹✾❂✙✛✰✮✫✚✕✘✗✚✙✛✕✘✴✶✭✣✑✲✗❭✜✬✭❀▼◆✾❂❉✲✙✹✑✲✭✣✫✯✜✣✑✥▼❴✦★✫✛✧✱✑✸❚

✂☎✄✝✆ ✞✂☎✄✟✆ ✞ ✂✡✠ ✂✡✠

✂✡✠✂ ✠

✆✞✝✠✟☛✡✬➦❊❚✺⑩✼❈ ④✖❉❙✳✣✰✲✧❍✾✥✙✏❬❊✻✣✕✘✴✶✭✣✑❭✜✣✭P▼◆✾✸❉✲✙✛✑✮✭✣✫ ✜✣✑✯▼❴✦★✫✚✧❘✑✵✻◗✦★✭✣✫❜✜✣✑✲✗❱✗❝❬❊✗✚✙✹❃✲✧❘✑❭✕✘✤●✙✛✰✮■★✫✛✾✸✩✣✎✘✑✲✗→ ❄✆■●✾✸✭✬❉❙✳✣✑♣➣✿✑✲✙❭✻◗✦★✭✣✫✵✜✣✑✲✗❛✗❝❬❊✗✚✙✹❃✲✧❘✑✲✗❛❉❙✳✣✾✸✦✸✙✹✕✺✴✶✭✣✑✮✗▲→ ❄✆✜✣✫✚✦★✕✺✙✛✑♣➣❋❚
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➻ ❵ ➽ ✻✽✦★✭✬✫✵✜✣✑✮✗✯✰✮✤✬✑✮✫✛■✸✕✘✑✮✗✯✻✣✫✚✦♣❢★✑✮✤✣✾✸✤●✙♥✜✣✑✢✎✘✾✆✙✛✳✣✰✮✦✸✫✛✕✘✑✥✜✬✑✮✗✯✧❍✾❵✙✹✫✛✕✺❉✮✑✲✗✯✾✸✎✘✰✮✾❂✙✹✦★✕✺✫✛✑✲✗✮❚
④✖✕◗✦★✤❅✗✚✭✣✻✣✻◗✦★✗✛✑♥✴❊✭✬✑♥✙✹✦★✭✬✗✼✎✘✑✲✗✼✰✲✎✘✰✮✧✱✑✮✤●✙✛✗✼✜✣✑❛✎❧✾❞✧❘✾❂✙✛✫✛✕✘❉✲✑✯✜✒❪➹✭✬✤⑤✳❨✾✸✧✱✕✘✎✺✙✛✦★✤✣✕✺✑✮✤P✗✛✦★✤●✙✕✺✤✣✜✣✰✮✻◗✑✮✤✬✜❨✾✸✤●✙✹✗❱✑✲✙✿✴✶✭✣✑❛✎✘✑❭✳❨✾✸✧✱✕✘✎❖✙✹✦★✤✣✕✺✑✮✤✆✑✲✗✚✙✿✕✺✤●❢✸✾❂✫✛✕❧✾❂✤✶✙ ✗✚✦★✭✣✗❩✙✹✦★✭✬✙✛✑✮✗❩✙✹✫✹✾❂✤✣✗✚▼❴✦★✫✚✧❍✾❵✙✹✕✘✦✸✤✣✗✦★✫❝✙✹✳✣✦✸■★✦★✤❨✾✸✎✺✑✮✗✲r❤❉✮✑✲✎❧✾❅✜✣✰✲❉✮✫✚✕✺✙✥❉✲✦★✧❘✻✬✎✘❃✲✙✛✑✮✧✱✑✮✤●✙♦✎ ❪➹✑✲✤✣✗✛✑✲✧✪✩✣✎✺✑✪✜✣✑✮✗✥✧❘✾❂✙✛✫✛✕✘❉✲✑✮✗♦■★✾✸✭✣✗✛✗✚✕✘✑✲✤✣✤✣✑✮✗✦★✫❝✙✹✳✣✦✸■★✦★✤❨✾✸✎✺✑✮✗✱→ ❯ ❅✥q❩➣❋❚ ✙▲❪➹✾✸✭✬✙✛✫✛✑✲✗✞✙✏❬❊✻◗✑✮✗✞✜✣✑❘✗❝❬❊✧❘✰❋✙✹✫✛✕✺✑✮✗✢✕✘✧✱✻◗✦★✗✛✰✲✑✮✗✞✾✸✭✉✗✚❬❊✗✚✙✛❃✮✧✱✑❘✦★✤●✙✰❋✙✹✰♥✰❋✙✹✭✣✜✬✕✘✰✮✑✲✗♦⑨❫➶ ✇❂❸ ❚✁✜❺✾✸✫❱✑❋✓✖✑✮✧✱✻✣✎✘✑❭✎✘✦✸✫✛✗✛✴✶✭✣✑❭✎✘✑❭✗✚❬❊✗❝✙✹❃✮✧✱✑♥✤✬✑♥✻◗✦★✗✛✗✚❃✮✜✣✑❛✻❨✾✸✗✼✜❤❪➹✕✺✤✶❢❂✾✸✫✚✕❧✾✸✤✬❉✮✑✙✛✑✮✧✱✻✽✦★✫✚✑✮✎✺✎✘✑P→❴✑✮✤✣✗✚✑✮✧✪✩✣✎✺✑❞❯✦✞❛q❱➣✔❚✛➊✏❉✮✕✷✤✬✦★✭✣✗❭✤✣✦★✭✣✗✯❉✮✦✸✤✣❉✮✑✲✤✶✙✛✫✛✦★✤✬✗❛✗✚✭✣✫✯✎✘✑✥❉❳✾❂✗▲→ ❯ ❅✥q❩➣❋❚❣❜❪❫✑✮✤✣✗✚✑✮✧✪✩✣✎✺✑✵❿ ✾❭✭✣✤✣✑✿✜✬✕✘✧✱✑✮✤✣✗✚✕✘✦★✤ ✁ ➻ ✁

➂ ❨ ➽ ❃ ➇ ✻◗✦★✭✣✫❻✭✣✤✣✑✼✧❘✾❂✙✛✫✛✕✘❉✲✑❱✜✬✑❱✙❙✾❂✕✘✎✘✎✺✑ ✁✄✂☎✁ ❚✸❿✑✲✗✚✙❜✕✺✤✶❢❂✾✸✫✚✕❧✾✸✤●✙❻✗✛✦★✭✬✗❺✙✹✦★✭✖✙✹✑✮✗❻✙✹✫✹✾❂✤✣✗✚▼❴✦★✫✚✧❍✾❵✙✹✕✘✦✸✤✣✗❹✦★✫✚✙✛✳✣✦★■★✦★✤✣✾✸✎✘✑✲✗✝✆ ❾❂❿ ➯ ➀✞✆ ✳ ❿✟✆ ❚❵❣✐✾✻✣✫✚✦★✩❨✾✸✩✬✕✘✎✘✕❖✙✹✰ ☛
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③✼✑✲✙✚✙✹✑✥✰✮✴✶✭❨✾❵✙✹✕✘✦✸✤⑤✜✣✕✰✑✽❃✮✫✚✑♦✜✣✑✥✎⑦❪❫✰✮✴✶✭❨✾❵✙✹✕✘✦✸✤ →✣✵✣❚❖⑩❷➣❱✑✲✤❀❉✮✑✥✗✛✑✲✤✣✗✯✴✶✭✒❪➹✑✲✎✘✎✺✑♦✻✣✫✛✑✲✤✣✜❀✑✮✤❀❉✮✦✸✧❘✻✬✙✛✑✎✘✑♦▼◆✾✸✕❖✙✵✴✶✭✣✑✢✎✘✑✥✻◗✦✸✙✹✑✲✤●✙✹✕✘✑✲✎✷❉❙✳✣✕✘✧✱✕✘✴✶✭✣✑♥✗✛✦★✕❖✙✯✰✲❢❂✾✸✎✘✭✬✰✞✑✲✤✌✜✬✑✮✗✯✻✽✦✸✕✘✤●✙✹✗✵✜✣✕✺✗✛❉✲✫✛✑✲✙✛✗✮❚③✼✑✮❉✲✕●✑✮✗✚✙❹✭✬✤✣✑ ✫✛✑✮✧❘✾✸✫✚✴❊✭✬✑❼✙✹✫✛❃✲✗✷✕✘✧✱✻✽✦✸✫✚✙❙✾❂✤✶✙✛✑❺✴✶✭✣✕●✤✣✦✸✭✣✗✷✗✛✑✲✫✚❢❊✕✘✫✛✾✯✻◗✦★✭✣✫❤✎❧✾✿❉✮✦✸✧❘✻✣✫✚✰✮✳✣✑✲✤✣✗✛✕✺✦★✤✜✣✑✢✎❧✾▲❢❂✾✸✎✺✑✮✭✣✫✵✧✱✦♣❬★✑✮✤✬✤✣✑❞✜✬✑✞✎ ❪➹✰✲✤✣✑✮✫✚■★✕✘✑✥✜✬✭❀▼❴✦✸✤✣✜❨✾✸✧✱✑✮✤●✙❙✾❂✎❜⑨➹➶ ❪✬r❽➶ ♦✖r✔✵ ✇❵❸ ❚
✙♥✑❍✎✘✾⑤✧❘↕✲✧❘✑✆▼◆✾ ♣✲✦★✤⑧✦★✤t✜✣✰✒✓✣✤✣✕✺✙❞✎✘✑✲✗❞✑✔✓✬✻✬✫✛✑✮✗✚✗✛✕✺✦★✤✣✗▲✎✺✕✘✗✚✗✛✑✮✗❞✾✸✤❨✾❂✎✘✦★■★✭✬✑✮✗✞✾✸✭✖✓t✰✮✴✶✭❨✾❵✙✹✕✘✦✸✤✣✗→✣✵✣❚❡➦✸➣✿✑❋✙✪→ ✵✣❚➹➶★➣♦❾

✱✼
➻ ✽
➽ ➀ ✌ ✑❋✙ ✱✄

➻
✌ ➽ ➀ ✱✄

➻
✱✽✄✂ ➽ ➀ ➨✆☎✾ ✂✴ ➒✁✱❆ ➻

➒ ➽✵➩ ➒✢➔ → ✵✣❚✶✵✶➣
q❜✤✱✕✺✤●❢★✑✮✫✚✗✹✾✸✤●✙ ✎ ❪➹✰✲✴❊✭✣✾❂✙✹✕✺✦★✤✪✜✣✑✵■●✾❂✭✣❉❙✳✣✑✸r✸✎✘✑✼✻◗✦✸✙✛✑✮✤●✙✹✕✺✑✮✎✬❉❙✳✬✕✘✧✱✕✘✴✶✭✣✑✿✎✺✕✘✗✛✗✚✑✠✱✽ ✑✲✗✚✙ ✜✣✦★✤✬❉✯✾✸✭✣✗✛✗✚✕▼❴✦★✤✣❉❋✙✹✕✘✦✸✤⑤✜✣✑ ✌t❚④✖✕✿✤✣✦✸✭✣✗✱✾✸✻✣✻✣✫✚✦♣✓✖✕✺✧❘✦★✤✬✗ ❆ ✻❨✾❂✫ ✱❆ ✜❨✾✸✤✬✗✱✎✺✑✮✗✆✰✲✴❊✭✣✾❂✙✹✕✺✦★✤✣✗P✑❋✓✬✾✸❉❋✙✹✑✮✗❲→✣✵✬❚ ➦❂➣▲✑✲✙❲→✣✵✣❚➹➶★➣✔r❜✦★✤✫✛✰✲❉✮✭✣✻◗❃✮✫✚✑✆✾✸✎✘✦✸✫✛✗❛✾✸✭✖✓✌✦★✫✛✜✬✫✛✑✮✗❛✜✣✦★✧✱✕✘✤❨✾❂✤✶✙✛✗❛✭✬✤✣✑▲✰✲✤✣✑✮✫✚■★✕✘✑❞✴❊✭✬✕❺✾❍✭✬✤✣✑❞▼❴✦★✫✚✧❘✑✞✻✣✫✚✦✖❉❙✳✣✑❞✜✣✑❉✮✑✲✎✘✎✘✑❘✜✣✭s✧✱✦✖✜✣❃✲✎✘✑✱✜✣✑❅✎✘✾✌■★✦★✭✖✙✛✙✹✑❍✎✘✕✘✴✶✭✣✕✺✜✣✑❘✾♣❢✸✑✮❉⑤✜✣✑✲✗✪✙✹✑✲✫✛✧✱✑✮✗✪✜✣✑❍✜✣✰✲❢✸✑✮✎✘✦✸✻✣✻✽✑✲✧❘✑✲✤●✙✆✑✮✤▼❴✦★✤✣❉❋✙✹✕✘✦✸✤✌✜✣✑✲✗♥✻❨✾❂✫✹✾✸✧✱❃✲✙✛✫✛✑✮✗❭■★✰✲✦★✧❘✰❋✙✹✫✚✕✘✴✶✭✣✑✮✗❞→ ✙✹✑✮✫✚✧❘✑✲✗♥✜✣✑✢❢★✦✸✎✘✭✣✧✱✑✢✑✲✙❛✜✣✑▲✗✚✭✣✫✚▼◆✾✸❉✲✑♣➣✔❚ ❅♦✤✦★✩✬✙✛✕✘✑✮✤●✙▲✾✸✎✘✦✸✫✛✗✢✭✣✤✣✑❘❉✮✦★✭✣✫✚✩✽✑✱✴✶✭✣✕❱✾✌✎❧✾❀✧✱↕✮✧✱✑P❢❂✾✸✫✚✕❧✾❂✙✛✕✘✦★✤ ✑✲✤❑✧❘✦♣❬✸✑✮✤✣✤✣✑❘✴✶✭✣✑ ✟✞✝✠✟ ❃ ✬ r
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Semiclassical theories such as the Thomas-Fermi and Wigner-Kirkwood methods give a good description of

the smooth average part of the total energy of a Fermi gas in some external potential when the chemical potential

is varied. However, in systems with a fixed number of particles N , these methods overbind the actual average of

the quantum energy as N is varied. We describe a theory that accounts for this effect. Numerical illustrations are

discussed for fermions trapped in a harmonic oscillator potential and in a hard-wall cavity, and for self-consistent

calculations of atomic nuclei. In the latter case, the influence of deformations on the average behavior of the

energy is also considered.
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I. INTRODUCTION

A basic problem in the physics of finite fermion systems

such as, for example, atoms, nuclei, helium clusters, metal

clusters, or semiconductor quantum dots, is the determination

of the ground-state energy E. A standard decomposition,

deeply rooted in the connection of classical and quantum

physics, is to write E as the sum of an average energy Ē

and a fluctuating part Ẽ [1–3]:

E(N ) = Ē(N ) + Ẽ(N ). (1)

The largest contribution, Ē, is a smooth function of the number

N of fermions. The shell correction Ẽ has a pure quantal origin

and displays, instead, an oscillatory behavior as a function

of N .

Equation (1) underlies the usefulness of the so-called

mass formulas, such as the liquid drop model for nuclei

or for metal clusters, of which the oldest example is the

well-known Bethe-Von Weizsäcker mass formula for the

binding energy of nuclei. The decomposition (1) is also at

the basis of semiclassical and statistical techniques that are

used to investigate how the properties of global character of

fermion systems vary with the particle number N . Such is

the case, for instance, of the celebrated Thomas-Fermi and

Wigner-Kirkwood theories [1,2]. These methods often provide

deep physical insights that might otherwise be obscured behind

a full quantum calculation.

It is recognized, however, that the semiclassical calculations

of Ē(N ) for fermion systems in either external potentials or

self-consistent mean fields show systematic deviations with

respect to the actual average of the exact quantum results

[1,2,4–8]. For example, in spherically symmetric calculations

one finds that, as a function of the number N of particles,

the difference E(N ) − Ē(N ) between the (fluctuating) exact

value E(N ) and the (smooth) semiclassical average Ē(N )

does not oscillate around zero. In general, for fermions in

a fixed external potential, semiclassical calculations overbind

the true average of the quantum energy. One of our purposes

in the present work is to explain the origin of this effect and

to derive an explicit formula that allows one to compute the

correct average behavior of E(N ) in fermion systems. Related

studies are the works of Refs. [9,10], where a particle-number-

conserving shell correction method has been pursued.

Additional contributions to the average part of the ground-

state energy come in fact from a careful analysis of the

oscillatory term Ẽ(N ). Because this fluctuating function is

evaluated at discrete values of the chemical potential (which

correspond to integer values of the particle number), its average

value is generically nonzero and therefore contributes to the

average part of E(N ). This phenomenon is related to the

different physical descriptions of quantum mechanical systems

obtained from different thermodynamic ensembles, the grand

canonical and the canonical in the present context. This subtle

topic has played, in recent years, a crucial role in understanding

the physics of, for example, persistent currents in mesoscopic

metallic rings [11] or in trapped Bose-Einstein condensates

[12].

Our results are illustrated with two schematic models.

Namely, we study the average of E(N ) for fermions in

a harmonic oscillator (HO) potential, via the semiclassical

Wigner-Kirkwood (WK) theory [13], and for fermions in a

spherical cavity with sharp boundaries, via the Weyl expansion

[14]. In the former case, analytical expressions are available.

Finally, and in contrast to the previous examples where the

confining potential is fixed, we consider the influence of

deformations and self-consistency on the average behavior

of E(N ), as well as other related topics. We find that for

self-consistent potentials with deformation degrees of freedom

the behavior of the average energy is qualitatively different.

II. SMOOTH BEHAVIOR: GRAND CANONICAL VERSUS

CANONICAL ENSEMBLES

The usual computation of the different terms in Eq. (1) is as

follows. The single-particle level density g(ε) = Tr[δ(ε − Ĥ )]
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of a quantum fermion system can be expressed as [1,2,13]

g(ε) =
2

(2πh̄)3

∫ ∫
∂fε(�r, �p)

∂ε
d �pd�r (2)

in terms of the phase-space Wigner function fε(�r, �p). We have

included a factor 2 to account for spin degeneracy. Then, for

a set of fermions in a potential well filled up to an energy

µ, the number of states (accumulated level density) and the

ground-state energy are obtained from g(ε) through

N (µ) =

∫ µ

0

g(ε)dε, E(µ) =

∫ µ

0

εg(ε)dε. (3)

Inserting the Wigner-Kirkwood expansion of the Wigner

function fε(�r, �p) in powers of h̄ in Eq. (2) produces a smooth

function ḡ(ε), where the leading order gives rise to the Thomas-

Fermi term. This procedure is well documented in the literature

[1,2,15–18]. Inserting the latter series for g(ε) ≈ ḡ(ε) into

Eqs. (3) yields the semiclassical h̄ expansions for N̄ (µ)

and Ē(µ). Alternatively, for a Fermi gas contained in a

hard-wall cavity, one inserts in Eqs. (3) the corresponding Weyl

expansion [14] of the average single-particle level density ḡ(ε).

In both cases, Eqs. (3) produce a series in decreasing powers

of µ whose coefficients depend on the shape of the potential.

These expressions provide in general accurate descriptions

of the average behavior of g(ε),N (µ), and E(µ). For instance,

for an isotropic three-dimensional HO potential of frequency

ω one obtains the well-known WK expressions [1,2,15–18]

ḡ(ε) =

[( ε

h̄ω

)2

−
1

4

]
1

h̄ω
+

17

960
h̄ωδ ′(ε), (4)

N̄ (µ) =
1

3

( µ

h̄ω

)3

−
1

4

µ

h̄ω
, (5)

Ē(µ) =

[
1

4

( µ

h̄ω

)4

−
1

8

( µ

h̄ω

)2

−
17

960

]
h̄ω. (6)

The last term in Eq. (4) contains the derivative of the delta

function δ(ε). This term and the last term in Eq. (6) stem from

the corrections of order h̄4 to ḡ and Ē, respectively. In the HO

potential the h̄4 contribution to N̄ vanishes.

Figure 1 displays the comparison between the exact quan-

tum mechanical quantities and the smooth approximations

(5) and (6). The upper panel shows the accumulated level

density N (µ) for a set of fermions in a spherical HO

potential, as a function of µ/h̄ω. The quantum result exhibits

discontinuities at each major shell (N = 2, 8, 20, 40, 70, 112

in the present case) and is represented by a staircase function

that fluctuates around the smooth WK curve provided by

Eq. (5). The oscillatory part of N (µ) (dashed curve) contains

the fluctuations resulting from shell effects. They are seen

to oscillate around zero, with a vanishing net average, as µ

is varied. The lower panel of Fig. 1 displays the ground-state

energy E(µ)/h̄ω for the same potential [19]. Again, the smooth

WK curve excellently averages the quantum result and the shell

energy fluctuates around zero.

The fact that the average behavior of the remaining shell

corrections is zero for E(µ) and N (µ) can be explicitly

checked. The general semiclassical theory expresses the fluctu-

ating parts Ẽ(µ) = E(µ) − Ē(µ) and Ñ (µ) = N (µ) − N̄ (µ)

as sums over the classical periodic orbits of the system at

FIG. 1. (Color online) Accumulated level density (upper panel)

and total energy (lower panel) with spin-degeneracy 2 for a spherical

HO potential as a function of chemical potential µ. Staircase, solid,

and dashed lines correspond to the quantum, semiclassical WK, and

shell correction (quantum minus semiclassical) values, respectively.

energy µ [1,20–22]. Each term in Ẽ(µ) and Ñ (µ) is an

oscillatory function of the chemical potential (through the

action of the corresponding orbit), whose average over a

chemical potential window is zero. In the particular case of

the HO potential the semiclassical approximation turns out to

be exact (see, e.g., Refs. [1,23]) and takes the form

N (µ) = N̄ (µ) + 2

∞∑

M=1

(−1)M

M3
r

[
µr cos µr

+
(
µ2

r − 2 − 1
4
M2

r

)
sin µr

]
, (7)

E(µ) = Ē(µ) + 2

∞∑

M=1

(−1)M

M4
r

[(
3µ2

r − 6 − 1
4
M2

r

)
cos µr

+
(
µ2

r − 6 − 1
4
M2

r

)
µr sin µr

]
h̄ω, (8)

where Mr ≡ 2πM,µr ≡ Mrµ/h̄ω, and N̄ (µ) and Ē(µ) are

given by Eqs. (5) and (6), respectively. These expressions

illustrate explicitly that the average of the fluctuating parts

Ẽ(µ) and Ñ (µ) over a chemical potential window is zero; that

is, 〈Ẽ(µ)〉µ = 〈Ñ (µ)〉µ = 0.

In real physical Fermi gases with a well-defined number

of particles the various quantities, such as masses or many-

body level densities, are not studied as a function of the

chemical potential µ but rather as a function of the particle

number N . For instance, the ground-state energy E(N ) of

the system consists of the sum of the single-particle energies

of the N lowest single-particle states (taking into account

spin-degeneracy). Thus Eqs. (7) and (8) are related to the grand

canonical ensemble. The qualitative behavior of the function

E(N ) as a function of N is in general quite different from the

behavior of E(µ).

Based on, for example, the Wigner-Kirkwood method, the

usual way to calculate the function E(N ) is as follows. Having

determined, in that approximation, the energy Ē(µ) and the
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AVERAGE GROUND-STATE ENERGY OF FINITE FERMI . . . PHYSICAL REVIEW C 74, 034332 (2006)

accumulated level density N̄ (µ), one first fixes the chemical

potential (or Fermi energy) in terms of the particle number N

by inverting the function

N̄ (µ̄) = N =⇒ µ̄N = µ̄(N ). (9)

To be consistent in the notation, we use µ̄N to denote the

value of the chemical potential for a given N determined

from the WK (or Weyl) approximation, to stress that, in this

approximation, µ is computed by inverting the smooth part N̄

and not the exact counting function N . Finally, one obtains the

smooth Wigner-Kirkwood or Weyl term Ē(N ) by replacing µ

by µ̄N in Ē(µ),

Ē(N ) = Ē(µ̄N ) =

∫ µ̄N

0

εḡ(ε)dε. (10)

For example, applying this procedure to the isotropic HO

potential, from the leading terms of Eqs. (5) and (6) one

straightforwardly obtains

Ē(N ) =
1
4
(3N )4/3h̄ω, (11)

which is the leading-order Thomas-Fermi result. This shows

that in a HO the leading dependence of the average energy per

particle, in units of h̄ω, is ∝ N1/3.

The full Wigner-Kirkwood function Ē(N )/N computed for

the HO potential including contributions up to the fourth-order

in h̄ is plotted in Fig. 2 (dashed line) as a function of the

particle number N , in units of h̄ω. It is compared to the exact

quantum result (solid line). To better visualize the quantum

oscillations with changing N , we have subtracted the dominant

N1/3 dependence [recall Eq. (11)] from both the quantum

and the WK curves. The upper panel of Fig. 2 displays the

results for the isotropic HO potential. The lower panel is

for a strongly deformed potential and it will be discussed

FIG. 2. (Color online) (Upper panel) Quantum and WK values of

the energy per particle for a spherical HO potential as a function of

the number of particles, in units of h̄ω. The leading N dependence

given by Eq. (11) is subtracted from both curves. (Lower panel) The

same as in the upper panel but for a strongly triaxially deformed HO

potential. Notice that the WK curves are different in the spherical and

deformed cases.

later on. Focusing on the isotropic HO, one sees that,

as expected, the general trend of the smooth WK result

turns out to be quite correct in comparison with the global

particle number dependence of the quantum energies. There is,

however, a systematic deviation in the sense that the WK curve

does not pass as a function of N through the average of the

quantum values. This is clearly seen from the large asymmetry

of the shaded regions above and below the WK curve in the

upper panel of Fig. 2. One notices that the WK result overbinds

with respect to the true average of the quantum values when N

is varied in the spherical symmetry. The same situation prevails

in other problems of atomic and nuclear physics as well as in

self-consistent mean-field calculations [1,2,4–8].

III. CONTRIBUTION OF THE OSCILLATORY

CORRECTIONS

The previous results show that the function Ē(N ) does not

describe appropriately the average behavior of E(N ). We now

discuss the origin of the discrepancy and the way to correct it.

In systems with a well-defined number of particles the

chemical potential µ takes discrete values. These values do

not occur at random. For instance, for an even number of

particles and nondegenerate single-particle states, a standard

rule is to locate the chemical potential half-way between the

last occupied and the first unoccupied single-particle states.

Fixing a particular rule to determine the chemical potential at

a given number of particles introduces a bias in the sampling of

the values of µ (with respect to a uniform, random distribution

of µ). Because of this bias, when the oscillatory part of the

energy Ẽ(µ) is evaluated over the set of discrete points it

produces, generically, a function whose average is different

from zero. To compute that average we proceed as follows.

The decomposition of the single-particle level density into

a smooth part and a fluctuating part,

g(ε) = ḡ(ε) + g̃(ε),

where ḡ(ε) is the WK (or Weyl) smooth part and g̃(ε) is given

by the sum over periodic orbits already mentioned [1], induces

a corresponding decomposition of the integrated density [cf

Eqs. (3)]:

N (µ) = N̄ (µ) + Ñ (µ). (12)

For a given number of particles N , the chemical potential

is defined by inversion of the exact accumulated level density

N (µ) = N =⇒ µN = µ(N ). (13)

As the particle number N increases, it is natural to decompose

the chemical potential into smooth and fluctuating parts:

µN = µ̄N + µ̃N .

The average part µ̄N satisfies Eq. (9). Assuming that µ̃N ≪

µ̄N , a Taylor expansion of the smooth part in powers of µ̃N

around µ = µ̄N in Eq. (12) yields, to lowest order,

µ̃N = −
1

ḡ
Ñ (µN ), (14)
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where we denote

ḡ = ḡ(µ̄N ). (15)

(Note that no Taylor expansion is allowed for the fluctuating

term Ñ , because it is not a regular function.) Similarly, the

energy may be decomposed as

E(µ) = Ē(µ) + Ẽ(µ). (16)

In a system with a well-defined number of particles, the smooth

part Ē(N ) of the exact function E(N ) = E(µN ) was defined

in (10): Ē(N ) = Ē(µ̄N ) =
∫ µ̄N

0
εḡ(ε)dε. The fluctuating part

is thus defined as

Ẽ(N ) = E(N ) − Ē(N ). (17)

To compute Ẽ(N ), and in particular its average over some

particle-number window �N around N , it is convenient to

express the energy in terms of the grand potential � =
−

∫ µ
N (ε)dε using the thermodynamic relation

E(µ) = �(µ) + µN (µ).

Recalling the definition of µN and µ̄N [Eqs. (9) and (13)], we

may write Eq. (17) as

Ẽ(N ) = �(µN ) − �̄(µ̄N ) + µ̃NN,

where �̄(µ̄N ) = −
∫ µ̄N

N̄ (ε)dε. Decomposing �(µN ) into its

average and fluctuating parts, expanding �̄(µN ) around µ̄N to

second order in µ̃N , and using the thermodynamic relations

∂�̄(µ̄N )

∂µ̄N

= −N̄ (µ̄N ) and
∂2�̄(µ̄N )

∂µ̄2
N

= −ḡ,

we get

Ẽ(N ) = �̃(µN ) − ḡ µ̃2
N

/
2.

By using Eq. (14), this takes the form

Ẽ(N ) = �̃(µN ) −
1

2ḡ
Ñ

2
(µN ) + O

(
µ̃3

N

)
. (18)

Equation (18) connects the fluctuations of the grand potential

(grand canonical ensemble) to those of the energy at a fixed

number of particles (canonical ensemble). This connection,

to lowest order, has been exploited in recent years to analyze

nuclear-mass fluctuations [24,25].

One may be tempted to think that the average of Ẽ(N )

over some particle-number window �N around N , denoted

〈Ẽ(N )〉N , is proportional, from Eq. (18), to the variance

〈Ñ
2
(µN )〉N of Ñ (µN ) and that the average of E(N ),

〈E(N )〉N = Ē(N ) + 〈Ẽ(N )〉N , (19)

is thus lowered with respect to Ē(N ) [owing to the minus sign

in front of Ñ
2
(µN ) in Eq.(18)]. However this is wrong because,

for the same reasons as for Ẽ(N ), the average 〈�̃(µN )〉N �= 0.

A detailed calculation (cf. the Appendix) shows that

〈�̃(µN )〉N =
1

ḡ
〈Ñ

2
(µN )〉N +

1

8
ḡ
〈
s2
N

〉
N

−
1

6ḡ
, (20)

where 〈s2
N 〉N is the variance of the spacing sN = εN+1 − εN

between two consecutive single-particle levels around µN .

Taking the average with respect to the discrete points µN

in Eq. (18), using Eq. (20) for the average of �̃(µN ), and

expressing, for convenience, the average 〈Ñ
2
(µN )〉N over the

discrete points µN in terms of the average 〈Ñ
2
(µ)〉µ over the

continuous variable µ around µN (cf. the Appendix),

〈Ñ
2
(µN )〉N = 〈Ñ

2
(µ)〉µ + 1

6
− 1

4
ḡ2

〈
s2
N

〉
N
, (21)

we get

〈Ẽ(N )〉N =
1

2ḡ
〈Ñ

2
(µ)〉µ −

1

12ḡ
+ O

(
µ̃3

N

)
. (22)

The final expression for the average value of the energy in

a system conserving the number of particles is, according to

Eqs. (19) and (22),

〈E(N )〉N = Ē(N ) +
1

2ḡ
〈Ñ

2
(µ)〉µ −

1

12ḡ
+ O

(
µ̃3

N

)
. (23)

It follows from Eq. (23) that, with respect to the WK or Weyl

smooth terms, the true average of the energy as a function

of N is increased by a term proportional to the variance

of the accumulated level density. Equation (23) contains all

the relevant information on the average and allows us to

understand the numerical results just presented. Before making

a quantitative comparison, we first discuss the general aspects

involved in that equation.

Equation (20) is demonstrated in the Appendix for a

system without degeneracies (intrinsic and/or resulting from

spin). However, it is easy to see that it is also valid in the

presence of degeneracies. This is because the thermodynamic

quantities we are considering are continuous variables of a

given set of external parameters �λ. Assume that for some
�λ = �λ0 degeneracies occur and that for slightly different values
�λ �= �λ0 all the degeneracies are lifted (for instance, some of the

components of �λ may be associated with a shape deformation,

with �λ = �λ0 the spherical case, and another component may be

a magnetic field that lifts the spin degeneracy, with �λ = �λ0 = 0

no magnetic field). Then for �λ �= �λ0 Eq. (20) is valid. One

can therefore consider the case with degeneracies as the limit
�λ → �λ0 and, by continuity, Eq. (20) remains valid.

The variance 〈Ñ
2
(µ)〉µ in Eq. (23) depends on the system

under consideration. However, its general properties can easily

be determined. In systems where the typical size of the fluctu-

ations is important, then the shift of the true average 〈E(N )〉N
with respect to Ē(N ) will also be important. However, in

systems with small fluctuations, 〈Ñ
2
(µ)〉µ/2ḡ will be small,

and the term Ē(N ) will give a good approximation to not

only 〈E(N )〉N but also to E(N ) as well (since fluctuations are

small). In general, the more regular and/or symmetric a system

is, the greater the fluctuations are, and the larger the correction

〈Ñ
2
(µ)〉µ/2ḡ will be. As the regularities or symmetries are

broken, the typical size of the fluctuations diminishes, and

E(N ) will be well approximated by Ē(N ). This point is

illustrated in Fig. 2, where the upper panel shows E(N )/N

for the isotropic HO, where large fluctuations are observed and

clear deviations of the average with respect to Ē(N ) are found.

In contrast, the lower panel shows a strongly deformed HO,

with frequencies ωx/ω = 0.460, ωy/ω = 1.111, and ωz/ω =
1.954 (ωxωyωz = ω3), where small fluctuations are observed,
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FIG. 3. (Color online) Quantum and WK values of the energy

per particle in a triaxially deformed HO potential. Spin degeneracy is

included.

and as a consequence good agreement between E(N )/N

and Ē(N )/N is found. Another manifestation of the same

phenomenon is provided in Fig. 3, where E(N )/N is shown

for N = 92 fermions (with spin degeneracy) in a triaxially

deformed HO potential as a function of the deformation

parameter d, where ωx/ω = δ−1/2/σ 1/3, ωy/ω = δ1/2/σ 1/3,

and ωz/ω = σ 2/3, with σ = 1 + d
√

3 and δ = 1 + |d|
√

2.

We see that for most deformations (midshell configurations)

the quantum and the smooth WK values practically agree,

up to small fluctuations. Large deviations are observed,

instead, when sphericity is approached, and for other special

deformations, for example, for d ∼ 0.65, where the frequency

ratio ωx :ωy :ωz is close to 1:2 :3 (When the three frequencies

ωx, ωy , and ωz are integer ratios, the energy levels of the HO

are degenerate and the classical trajectories of the Hamiltonian

become closed periodic orbits [1].)

We have made a quantitative check of Eqs. (22) and

(23) for the case of a Fermi gas in a spherical cavity. The

upper panel of Fig. 4 represents the fluctuating part Ẽ(N )

as a function of N , defined in Eq. (17). A clear structure

organized in shells (rapid oscillations) and supershells (long-

FIG. 4. (Upper panel) Normalized fluctuating part Ẽ(N ) =
E(N ) − Ē(N ) as a function of N for a spherical cavity. E0 =
h̄2/2mr2

0 , where r0 is the radius of the sphere and m is the mass of

fermions. (Lower panel) Average 〈Ẽ(N )〉N of the fluctuating function

in the upper panel (full line) compared to the theoretical prediction,

Eq. (22) (dashed line).

range modulation of the rapid oscillations) is observed. The

lower panel shows a comparison between the average 〈Ẽ(N )〉N
calculated numerically from the upper panel of that figure

and the result obtained from Eq. (22) as a function of N .

The average shows a nontrivial dependence with the particle

number (which reflects, to a large extent, the supershell

structure), which is very well reproduced by theory.

In the case of the spherical HO, it is possible to easily obtain

an analytical expression for 〈E(N )〉N . The function Ñ (µ) is

given by the second term in the right-hand side of Eq. (7).

By squaring it, the main contribution to Ñ
2
(µ) comes from

terms where both indices of the double sum are equal. Hence

to leading order in µ, we get

Ñ
2
(µ) =

( µ

h̄ω

)4
∞∑

M=1

(
sin(2πMµ/h̄ω)

πM

)2

. (24)

〈Ñ 2
(µ)〉µ is calculated by averaging over the rapidly

fluctuating factors, given by the sine terms. This yields

〈Ñ 2
(µ)〉µ =

(µ/h̄ω)4

2π2

∞∑

M=1

1

M2
=

1

12

( µ

h̄ω

)4

. (25)

Since 〈Ñ 2
(µ)〉µ is a smooth function, we replace µ by µ̄.

Thus we can use the WK expression Eq. (5) to compute

the dependence of the variance with the number of particles.

Using, moreover, Eq. (4) we finally get, to leading order in N ,

〈Ẽ(N )〉N =
〈Ñ 2

(µ)〉µ
2ḡ

=
1

24
(3N )2/3h̄ω. (26)

A comparison with the numerical average of Ẽ(N ), obtained

from an isotropic 3D HO, is presented in Fig. 5. The result

shows an excellent agreement; compared to the spherical

cavity, a much simpler N dependence is observed, owing to

the absence of supershells.

Based on general properties of the single-particle spectrum,

it is possible to estimate the typical size of the variance

〈Ñ 2
(µ)〉µ and of its N dependence for a large class of systems

and therefore to estimate 〈E(N )〉N . The relevant classification

relies on the type of classical dynamics associated with the

FIG. 5. (Upper panel) Fluctuating part Ẽ(N ) = E(N ) − Ē(N )

as a function of N for a 3D isotropic HO. (Lower panel) Average

〈Ẽ(N )〉N of the fluctuating function in the upper panel (full line)

compared to the theoretical prediction, Eq. (26) (dashed line).
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confining potential. The two extreme cases that can be treated

explicitly are fully regular and fully chaotic dynamics (with

the case of mixed dynamics being more subtle). Based on this

classification, explicit results for the typical size of 〈Ñ
2
(µ)〉µ

were obtained in Ref. [26].

IV. DEFORMED AND SELF-BOUND SYSTEMS

Up to now we have considered fermion systems confined by

an external potential. This may be applicable to, for example,

quantum dot systems or magnetically trapped atomic gases

where the self-consistent mean-field part plays a minor role

with respect to the external confining potential. However, many

relevant systems are self-bound and then the mean-field poten-

tial is essentially given by the solution of the self-consistent

Hartree-Fock equations, which are obtained by minimizing the

energy of the system. The mean field in these situations may

turn out to be spherical, but in many cases rotational invariance

will be broken and the mean field becomes deformed. We

will see that in these cases the results can show interesting

differences with regard to the scenario found in the upper

panel of Fig. 2 or in Fig. 5 for the harmonic oscillator, and in

Fig. 4 for the hard-wall cavity, where the potential was kept

spherical. We want to investigate such cases now.

First, to illustrate the situation, we again consider the HO

potential. In contrast to the previous section, for each particle

number we now minimize the ground-state energy of the

quantum solution with respect to deformation, that is, with

respect to free variation of ωx, ωy , and ωz, under the constraint

of volume conservation (ωxωyωz = ω3). This must be done

in carefully checking simultaneously the optimal choice of

the occupancies nx, ny, nz. The semiclassical energies Ē(N )

always have their absolute minimum at sphericity as given by

Eq. (6). As a particular example of a self-bound system, we

consider the case of atomic nuclei. We mimic the saturation

properties of nuclear forces by including the standard particle-

number dependence of the HO frequency h̄ω = 41A−1/3 MeV

[2] with A = 2N (i.e., A here represents the mass number

of a hypothetical uncharged nucleus with N protons and N

neutrons).

In Fig. 6 we show the difference δE between the fully

minimized quantum energies and the corresponding isotropic

semiclassical expression Ē(N ) obtained from Eqs. (5) and (6).

For comparison, we include in the same figure the fluctuating

part Ẽ(N ) for the spherical HO (the same curve as in the upper

part of Fig. 5). We observe that, with respect to the purely

spherical case, the situation changes considerably. Now, in

contrast to the spherical case, practically all values of δE from

the minimized quantum solutions are negative, meaning that

the minimized quantum energies stay below the semiclassical

curve Ē(N ). The minimized quantum energies coincide with

the spherical ones only in a small neighborhood around the

shell closures, whereas away from the latter the system is

axially deformed or even, around the middle of the shells, a

slight triaxiality can appear. (In the case of axial symmetry,

typical deformations show an axis ratio of 2:3.)

It seems natural that the deformed quantum energies are

more bound than the approximate energies obtained from the

FIG. 6. (Color online) Difference between the minimized ground-

state energy with respect to deformations and the spherical WK

energy Ē(N ) for fermions in a HO potential (squares joined by full

line). For comparison, the dotted curve shows the energy difference

for an isotropic HO (same curve as in the upper part of Fig. 5). The

average of both curves is shown by a long-dashed line. The scaling

h̄ω = 41(2N )−1/3 MeV has been used in the calculations.

semiclassical theory, in spite of the fact that to our knowledge

no upper bound theorem like the Rayleigh-Ritz principle exists

for the semiclassical approach. We wish to point out that in

Fig. 6 for most values of N the system is actually rather well

deformed and that, with the exception of a couple of particle

numbers around closed shells, the energy differences are in

most cases very close to the zero line (i.e., to the semiclassical

WK values). This is consistent with the results obtained in

the previous section, where it was shown that for deformed

systems where degeneracies are lifted the energy E(N ) is

expected to be well approximated by the WK theory.

The magnitude of the difference δE of the minimized quan-

tum solutions to the semiclassical values slightly increases

with increasing particle number, as the average curve shows

in Fig. 6. However, the magnitude of the same quantity δE

divided by the particle number decreases as a function of in-

creasing N , and the minimized deformed quantum energies per

particle are extremely close to the semiclassical ones. Notice

the opposite trend in Fig. 6 of the two average curves, with

and without energy minimization. In contrast to the latter case,

for which an explicit formula for the average behavior was

developed and successfully checked in the previous section,

we do not yet have an equivalent result for a self-bound system.

We are interested in checking whether this simplified

HO scenario remains valid in realistic Hartree-Fock-type

mean-field calculations. In Ref. [8] self-consistent calculations

of the ground-state binding energy of atomic nuclei were

carried out using the variational Wigner-Kirkwood method

[27]. The nuclear interaction was described by the relativistic

mean-field (RMF) meson exchange model [28]. Quantum

calculations for the RMF model are available in the literature.

In particular, a mass table of deformed (axially symmetric)

quantum calculations for nuclei with an accurately calibrated

RMF nuclear interaction is published in Ref. [29]. From this

table we took for each value of the mass number A the most

bound (in general deformed) isotope and traced E/A as a

function of A [30]. The quantum values together with the
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FIG. 7. (Color online) Energy per particle of atomic nuclei with

an even number of protons and of neutrons along the periodic table,

as obtained from self-consistent relativistic mean-field calculations.

The deformed calculations are from Ref. [29]. For each value of the

mass number A we plot the most bound isotope according to the

tabulation of Ref. [29] (except for A = 40 [30]).

RMF semiclassical results, computed following Ref. [8], are

shown in Fig. 7 for nuclei with an even number of protons and

neutrons. Most of the WK energies lie on top of the deformed

quantum energies on the scale of the figure. We plot in addition

the RMF quantum values constrained to sphericity. The typical

arch structure found in Fig. 2 for the spherical HO potential is

then recovered. These arches in nuclei take place between the

so-called magic numbers (i.e., the proton or neutron numbers

where effects analogous to the shell closures of the HO or

of the electron shells in atoms occur). The fact that for nuclei

above iron E/A increases whereas in Fig. 2 it keeps decreasing

is a trivial effect caused by to the Coulomb repulsion among

protons in the atomic nucleus.

In Fig. 8 we display for the self-consistent RMF the

difference δE between the quantum energies (which are, as

mentioned, minimized with respect to deformation) and the

FIG. 8. (Color online) Energy difference between the deformed

quantum solutions and the WK values of Fig. 7 for the self-

consistent relativistic nuclear mean field. The result obtained by

taking the difference of the experimental data [31] from the calculated

WK energies is also shown for the purpose of illustration. The location

of the magic neutron (N ) and proton (Z) numbers is indicated.

corresponding semiclassical values (which attain their absolute

minima at sphericity). For reference, the values of the energy

difference δE obtained from experimental data [31] instead of

the quantum results are also displayed. The similarity of Fig. 8

with Fig. 6 for the HO is striking. Systems with the largest

deformations are again located mostly around midshells.

When the system approaches spherical shape, δE becomes

increasingly negative and displays the downward peaks seen

in Fig. 8 on reaching neutron or proton magic numbers.

It is clear that in the self-consistent case as in the schematic

case of the HO with optimized shapes considered here, the

average of δE as a function of particle number is, at least for

the heavier systems, negative. In self-bound systems we again

find that in between shells the quantum energies are closer

to the semiclassical WK values. In between shells the system

deforms in search of minimum energy and avoids the large

positive shell corrections to the energy that occur if a spherical

shape is kept. As the deformation increases, symmetries are

broken and the amplitude of the shell corrections diminishes.

This is in agreement with the basic ideas underlying Eq. (23),

which imply an energy E(N ) that is well approximated by the

WK theory.

V. CONCLUDING REMARKS

In this work we have revisited the old problem of the

semiclassical approach to finite fermion systems, based on

either the Wigner-Kirkwood expansion with h̄ corrections or

the Weyl expansion. We have addressed the nature of one of

the most elusive features of the theory, namely the systematic

overbinding compared to the quantum average for fermions in

fixed potentials.

In the first part, we have shown that this discrepancy

occurs because these methods do not incorporate appropriately

conservation of particle number. There is, generically, a

contribution to the average ground-state energy that comes

from the fluctuating part, or shell contribution. We derived an

explicit formula that takes into account that contribution, and

we have tested it for different fixed confining potentials. In all

cases, a positive correction with respect to the semiclassical

result is predicted [cf Eq. (23)], whose magnitude depends

on the size of the shell effects. When the confining potential

has symmetries, the shell corrections are large, and important

deviations between the exact quantum and the WK energies

are observed, in agreement with our predictions. In contrast,

when symmetries are broken, shell effects are smaller, and

the exact energies (and not only their average part) are better

described by the WK theory.

The description of the behavior of self-bound systems is

more difficult and subtle, because at each particle number N

the energy is minimized, and hence the shape of the potential

is a function of N . In this case, a shell correction that is

nearly always negative with respect to the spherical WK result

is observed for the HO potential. In between shells, when

the system deforms and symmetries are broken, the value

of the shell correction is smaller, and the energy is well

approximated by the WK theory, in agreement with the general

considerations that follow from Eq. (23). Interestingly, all these

features have been qualitatively confirmed by a more realistic
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model based on a mean-field self-consistent calculation of the

ground-state energy of atomic nuclei. However, the problem

of deriving an explicit formula for the average behavior of the

ground-state energy of self-bound systems that correctly takes

into account the N dependence with deformation degrees of

freedom is still open.
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APPENDIX

We follow here Appendix B of Ref. [32] to prove Eqs. (20)

and (21).

Let us consider a single-particle spectrum εj , with j =

1, 2, . . . and εj � εj+1. The accumulated level density N (µ)

is discontinuous at each energy level. At the discontinuity, we

assign to N (µ) the “intermediate” value N (εN ) = N − 1/2.

For N ≫ 1 and εN < µ < εN+1, writing N (µ) = N̄ (µ) +

Ñ (µ), making a Taylor expansion of N̄ (µ) around εN , and

using N (εN ) = N − 1/2, we may write

Ñ (µ) = Ñ (εN ) + 1
2

− (µ − εN )ḡ. (A1)

Evaluating this relation just before µ = εN+1, and taking into

account the value of the function at εN+1, we have

Ñ (εN+1) = Ñ (εN ) + 1 − sN ḡ, (A2)

where

sN = εN+1 − εN

is the level spacing (where we neglect the dependence of ḡ

with energy). Taking the discrete average over N on both sides

of Eq. (A2), defined as

〈f (εN )〉N =
1

�N

N+�N/2∑

j=N−�N/2

f (εj ),

where �N is the number of levels in the window around the

N th level, and using 〈Ñ (εN+1)〉N = 〈Ñ (εN )〉N , we obtain the

(trivial) relation 〈sN 〉N = 1/ḡ.

Now, defining the continuous average over a window �µ

of a function that depends on the chemical potential as

〈f (µ)〉µ =
1

�µ

N+�N/2∑

j=N−�N/2

∫ εj+1

εj

f (µ) dµ,

where �N = ḡ�µ is the number of levels in the window, we

have from Eq. (A1)

〈Ñ (µ)〉µ =
1

�µ

N+�N/2∑

j=N−�N/2

∫ εj+1

εj

[Ñ (εj ) + 1/2

− ḡ(µ − εj )] dµ

=
�N

�µ

(
〈Ñ (εN )sN 〉N +

〈sN 〉N

2
−

ḡ

2

〈
s2
N

〉
N

)

= ḡ

(
〈Ñ (εN )sN 〉N +

1

2ḡ
−

ḡ

2

〈
s2
N

〉
N

)
= 0.

(A3)

The last equality follows because 〈Ñ (µ)〉µ = 0 by definition.

From Eq. (A3) we deduce

〈Ñ (εN )sN 〉N =
ḡ

2

〈
s2
N

〉
N

−
1

2ḡ
. (A4)

By squaring and computing the discrete average in both sides

of Eq. (A2) it is possible to deduce that 〈Ñ (εN )〉N = 0 after

using Eq. (A4).

Similarly, by squaring Eq. (A1) and computing in both sides

the continuous average it is possible to relate the continuous

variance of Ñ (µ) with discrete averages

〈Ñ
2
(µ)〉µ = ḡ〈Ñ

2
(εN )sN 〉N

− ḡ2
〈
Ñ (εN )s2

N

〉
N

+
ḡ

3

〈
s3
N

〉
N

−
1

4
. (A5)

Computing the discrete average of the third power of Eq. (A2)

considerably simplifies the previous expression for the contin-

uous variance and gives

〈Ñ
2
(εN )〉N = 〈Ñ

2
(µ)〉µ − 1

12
. (A6)

We are now interested in the statistics at the discrete points

µN = (εN+1 + εN )/2. From Eq. (A1) we have

Ñ (µN ) = Ñ (εN ) +
1

2
−

ḡ

2
sN , (A7)

from which it is easy to deduce that 〈Ñ (µN )〉N = 0. From the

discrete average of the square of Eq. (A7), and by using the

result (A4) as well as Eq. (A6), it follows that

〈Ñ
2
(µN )〉N = 〈Ñ

2
(µ)〉µ +

1

6
−

ḡ2

4

〈
s2
N

〉
N
. (A8)

We have demonstrated Eq. (21).

Let us now consider the grand potential for N ≫ 1

and εN < µ < εN+1. Since �̃(µ) − �̃(εN ) = −
∫ µ

εN
Ñ (ε)dε,

using Eq. (A1) and integrating we get

�̃(µ) = �̃(εN ) −

(
Ñ (εN ) +

1

2

)
(µ − εN ) +

ḡ

2
(µ − εN )2.

(A9)

By noting that �̃(µ) is a continuous function, Eq. (A9) at

µ = εN+1 gives

�̃(εN+1) = �̃(εN ) −

(
Ñ (εN ) +

1

2

)
sN +

ḡ

2
s2
N . (A10)

In a similar way as was done for the accumulated level density,

by integration of Eq. (A9) [knowing that 〈�̃(µ)〉µ = 0], and

taking the discrete average of the product of Eq. (A2) and Eq.

(A10), we deduce

〈�̃(εN )〉N =
1

ḡ
〈Ñ

2
(µ)〉µ. (A11)
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From Eq. (A9), for µ = µN , we have

�̃(µN ) = �̃(εN ) −

(
Ñ (εN ) +

1

2

)
sN

2
+

ḡ

8
s2
N . (A12)

The discrete average of this equation, together with

Eqs. (A4) and (A11), finally leads to

〈�̃(µN )〉N =
1

ḡ
〈Ñ

2
(µ)〉µ −

ḡ

8

〈
s2
N

〉
N
. (A13)

This equation, together with Eq. (A8), implies Eq. (20).
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[25] H. Olofsson, S. Åberg, O. Bohigas, and P. Leboeuf, Phys. Rev.

Lett. 96, 042502 (2006).

[26] P. Leboeuf and A. G. Monastra, Ann. Phys. (NY) 297, 127

(2002).

[27] M. Centelles, X. Viñas, M. Durand, P. Schuck, and D. Von-Eiff,

Ann. Phys. (NY) 266, 207 (1998).

[28] B. D. Serot and J. D. Walecka, Adv. Nucl. Phys. 16, 1 (1986).

[29] G. A. Lalazissis, S. Raman, and P. Ring, At. Data Nucl. Data

Tables 71, 1 (1999).

[30] We have made an exception to the rule of selecting the most

bound isotope for each mass number in the case of A = 40.

The most bound A = 40 nucleus is 40Ar (Z = 18, N = 22).

However, in Figs. 7 and 8 we display the results for 40Ca instead

of 40Ar, because 40Ca is one of the scarce examples of a stable

nucleus with a double shell closure (Z = N = 20).

[31] G. Audi, A. H. Wapstra, and C. Thibault, Nucl. Phys. A729, 337

(2003).

[32] A. G. Monastra, Ph.D. thesis, Université Paris XI, 2001,
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We study the ground-state shell correction energy of a fermionic gas in a mean-field approximation. Considering

the particular case of three-dimensional harmonic trapping potentials, we show the rich variety of different

behaviors (erratic, regular, supershells) that appear when the number-theoretic properties of the frequency

ratios are varied. For self-bound systems, where the shape of the trapping potential is determined by energy

minimization, we obtain accurate analytic formulas for the deformation and the shell correction energy as a

function of the particle number N . Special attention is devoted to the average of the shell correction energy. We

explain why in self-bound systems it is a decreasing (and negative) function of N .

DOI: 10.1103/PhysRevC.76.014301 PACS number(s): 21.10.Dr, 03.65.Sq, 21.60.−n

I. INTRODUCTION

When estimating the ground-state energy of interacting

Fermi gases, one can schematically rely on two different

approaches. For few-particle systems (say, less than 10–20),

direct ab initio calculations are available at present [1]. For

larger systems, and in particular for global mass calculations

in atomic nuclei, approximate schemes based on either mean-

field calculations [2] or shell models [2,3] are inevitable. In

mean-field theories, on which we focus here, the energy or

mass of the system is naturally decomposed into a smooth

part and a fluctuating part. Methods such as those based

on the Thomas-Fermi (TF) or Wigner-Kirkwood theories

provide an approximation to the smooth part [2,4], whereas the

oscillatory shell structure may be described by semiclassical

methods [4]. In practice, these two contributions may be well

separated in a grand canonical scheme, where the energy is

considered as a function of the chemical potential µ: the TF

contribution describes the smooth dependence on chemical

potential, whereas the oscillatory component has zero average
(with respect to µ) and describes deviations with respect to the

mean behavior.

In isolated systems with a well-defined number of particles

N , things are different. When the dependence of the ground-

state energy E(N ) is considered as a function of N , one can

show [5] that its fluctuating part, Ẽ(N ), in contrast to usual

expectations, has a nonzero average (as a function of N ). It

follows that the fluctuating part contributes to the smooth part

Ē(N ) of the energy, and the frontier between smooth and

fluctuating components is blurred. This is a generic effect,

although its importance depends on the symmetries (and

intrinsic dynamics) of the mean-field potential. A description

of this effect was recently developed [5] for a confining

potential which keeps its shape fixed (up to a possible scaling

factor) when the number of particles varies [(cf. Eq. (6) below].

Although the latter situation may be relevant in many ex-

perimental setups, such as cold dilute Fermi gases in magnetic

atom traps [6], where the external HO potential dominates over

the mean-field interaction energy [7], another relevant case is

that of self-bound systems, such as the atomic nucleus. In

these systems, an effect that was not included in the previous

description appears: the shape of the average self-bound

confining potential depends on the number of particles. As

is well known, at a given N the shape is determined by

minimizing the energy of the system. The minimization of

the smooth part of the energy leads generically to an isotropic

shape. We denote this contribution Ēsph(N ). For that shape and

for particular values of N (magic numbers), the contribution

of the fluctuating part Ẽsph(N ) is large and negative, thus

reducing the total energy with respect to Ēsph(N ). Away from

magic numbers, the amplitude of Ẽsph(N ) rapidly decreases,

and may eventually become positive. To avoid this behavior,

the system deforms, trying to keep the value of the oscillating

part of the self-bound energy ẼSB(N ) negative and as large as

possible. Though in most realistic situations ẼSB(N ) ≪ Ē(N ),

the behavior of ẼSB(N ) has a strong influence on the shape of

the system. Schematically (see Fig. 4), the behavior of ẼSB(N )

is therefore a fluctuating negative function of N , with larger

amplitudes around the magic numbers.

It follows that in self-bound systems, as for Fermi gases

confined by a fixed external potential, the average part of the

energy fluctuations is again generically different from zero.

However, the properties of the average are very different in

these two cases. In particular, the average is positive for a

fixed shape, while it is negative in self-bound systems. Such

a bias toward negative energies of the fluctuating part in self-

bound systems is clearly observed in realistic calculations [5].

In the bottom part of Fig. 5, we plot the nuclear ground-

state shell correction energy computed in Ref. [8] using a

macroscopic-microscopic model, whose results are in good

agreement with experimental data. We do observe a tendency

toward negative values, with a nonzero slope for the average

part of the fluctuations. One of our purposes here is to provide

a quantitative description of this effect.

We will consider the case of noninteracting fermions in

three dimensions whose self-bound confining potential is

assumed to have a quadratic harmonic shape. The reason for

such a choice is purely technical, since it allows, to some

extent, for an explicit analytic description. In spite of its

simplicity, we will show that it provides a correct description

of what is observed in more realistic calculations.

Harmonic potentials were intensively investigated in

the past, starting with the Nilsson model of the nuclear

deformation [9]. This is an integrable (separable) model. It

is known that the statistical properties of its single-particle
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TABLE I. Smooth part of single-particle level density for a triplet of frequencies of the three-dimensional harmonic potential as function

of energy ǫ (first row), corresponding integrated level density up to energy µ (second row), and smooth part of ground-state energy of Fermi

gas as function of number of particles N (last row).

ρ̄(ǫ)
1

Q1Q2Q3

)

ǫ
2
−

Q2

1 + Q2

2 + Q2

3

12

)

N̄ (µ)
1

3Q1Q2Q3

)

µ
3
−

Q2

1 + Q2

2 + Q2

3

4
µ

)

Ē(N)
1

Q1Q2Q3

)

1

4
(3Q1Q2Q3N)4/3 +

Q2

1 + Q2

2 + Q2

3

24
(3Q1Q2Q3N)2/3 +

(Q2

1 + Q2

2 + Q2

3)
2

2(12)2
+ O(N−2/3)

)

spectrum do not coincide with the generic (Poisson) behavior

expected in integrable systems [10]. The statistics, explored

mainly in D = 2, are in fact very sensitive to the number-

theoretic properties of the frequency ratios [10,11]. As we

will show, these number-theoretic properties also strongly

influence the behavior of the many-body system.

Our analysis of the minimization of the energy of the

Fermi gas will be based on a semiclassical theory. Though

this theory is exact for the single-particle density of states,

the different cases (of irrational or rational frequency ratios)

should, however, be considered carefully [11]. We shall see that

the amplitude and phase of shell effects are directly controlled

by the number-theoretic properties of the frequencies. The

output of the minimization problem thus depends on a delicate

interplay between these number-theoretic properties and the

number of particles in the gas.

The paper is organized as follows. In Sec. III, we study

the main properties of Ẽ(N ) for a harmonic potential of given

frequency ratios. We will illustrate the large variety of different

behaviors that could emerge (including shell and supershell

structures). In Sec. IV, we deal with the case of self-bound

systems and apply our results to a schematic model of the

atomic nucleus (which we compare to realistic calculations).

II. GENERAL SETTING

For a given potential, the single-particle level density is

decomposed into a smooth part ρ̄ coming from the TF theory

plus an oscillatory contribution ρ̃:

ρ(ǫ) = ρ̄(ǫ) + ρ̃(ǫ). (1)

Here, ǫ is the single-particle energy. Below, we will show

in more detail how to describe these two components. The

spin degeneracy is included in the level density. Equation (1)

induces a corresponding decomposition of the integrated level

density (which counts the number of single-particle states up

to an energy µ):

N (µ) = N̄ (µ) + Ñ (µ) =

∫ µ

0

ρ̄(ǫ)dǫ +

∫ µ

0

ρ̃(ǫ)dǫ. (2)

To study a system with a finite number of particles, we use

canonical expressions for thermodynamic quantities. For a

system of N noninteracting fermions, we define its ground-

state energy E(N ), the shell correction energy Ẽ(N ), and the

smooth TF component Ē(N ) as [2,4]

Ẽ(N ) = E(N ) − Ē(N ) =

∫ µ
N

0

ǫρ(ǫ)dǫ −

∫ µ̄
N

0

ǫρ̄(ǫ)dǫ. (3)

The chemical potential µN and its smooth part µ̄N fix the

number of particles. They are defined by inversion of the exact

and average integrated level densities, N (µN ) = N and

N̄ (µ̄N) = N, (4)

respectively. Unfortunately, Eq. (3) is difficult to exploit

analytically because the discretization of µN is difficult to

impose. From Eq. (3), it can be shown that neglecting terms of

second order in the parameter µ − µ̄, Ẽ may be approximated

by [12,13]

Ẽ(N ) ≈ −

∫ µ̄
N

0

Ñ (ǫ) dǫ. (5)

This, together with the definition of Ē(N ), are the basic

equations upon which our analysis of ground-state energies

of Fermi gases will be based.

If in Eq. (5), µ̄N is considered as a continuous variable, it

can easily be shown that it gives a wrong result for the average

of the fluctuating function Ẽ(N ). Indeed, in a system with a

fixed number of particles, the chemical potential takes discrete

values as N varies. The fluctuating part of the ground-state

energy is sampled at particular values of the chemical potential,

implying a modification of its average value. Recently, an

explicit description for this effect was given. It was found that

the contribution of the fluctuating part to the average of the

energy is given by [5]

〈Ẽ(N )〉N ≈ 〈Ñ 2(µ̄N)〉µ̄
N
/ρ̄(µ̄N), (6)

where we use brackets to denote an average over an appropriate

chemical potential window and to distinguish this contribution

with respect to the TF smooth term.
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TABLE II. Different cases of three-dimensional harmonic potential studied in Sec. III, with oscillating part of single-particle level density

for a triplet of frequencies as a function of the energy ǫ (first row; from Ref. [11]), corresponding integrated level density up to energy µ

(second row), oscillating part of the ground-state energy of the Fermi gas as a function of number of particles N (third row), analytic expression

for the average of Ẽ (fourth row), and when available, analytic curve for the envelope of the magic numbers (last row).

A. Triaxial case with irrational frequencies B. Isotropic case C. Triaxial case with rational frequencies

ρ̃(ǫ)
1

Q1

∞∑

k=1

(−1)k+1 cos(2πkǫ/Q1)

sin(πkQ2/Q1) sin(πkQ3/Q1)
2ǫ2

∞∑

k=1

(−1)k cos(2πkǫ) ρ̃I(ǫ) + ρ̃T (ǫ)

+
1

Q2

∞∑

k=1

(−1)k+1 cos(2πkǫ/Q2)

sin(πkQ1/Q2) sin(πkQ3/Q2)
ρ̃I(ǫ) =

2ǫ2

Q1Q2Q3

∞∑

k=1

(−1)k(Q1+Q2+Q3) cos(2πkǫ)

+
1

Q3

∞∑

k=1

(−1)k+1 cos(2πkǫ/Q3)

sin(πkQ1/Q3) sin(πkQ2/Q3)
ρ̃T (ǫ) =

1

Q1

∞∑

k �=lQ1

(−1)k+1 cos(2πkǫ/Q1)

sin(πkQ2/Q1) sin(πkQ3/Q1)

+
1

Q2

∞∑

k �=lQ2

(−1)k+1 cos(2πkǫ/Q2)

sin(πkQ1/Q2) sin(πkQ3/Q2)

+
1

Q3

∞∑

k �=lQ3

(−1)k+1 cos(2πkǫ/Q3)

sin(πkQ1/Q3) sin(πkQ2/Q3)

Ñ (µ)
1

2π

∞∑

k=1

(−1)k+1 sin(2πkµ/Q1)

k sin(πkQ2/Q1) sin(πkQ3/Q1)

µ2

π

∞∑

k=1

(−1)k
sin(2πkµ)

k
ÑI(µ) + ÑT (µ)

+
1

2π

∞∑

k=1

(−1)k+1 sin(2πkµ/Q2)

k sin(πkQ1/Q2) sin(πkQ3/Q2)
ÑI(µ) =

∞∑

k=1

(−1)k(Q1+Q2+Q3)µ2 sin(2πkµ)

πkQ1Q2Q3

+
1

2π

∞∑

k=1

(−1)k+1 sin(2πkµ/Q2)

k sin(πkQ1/Q2) sin(πkQ3/Q2)
ÑT (µ) =

1

2π

∞∑

k �=lQ1

(−1)k+1 sin(2πkµ/Q1)

k sin(πkQ2/Q1) sin(πkQ3/Q1)

+
1

2π

∞∑

k �=lQ2

(−1)k+1 sin(2πkµ/Q2)

k sin(πkQ1/Q2) sin(πkQ3/Q2)

+
1

2π

∞∑

k �=lQ3

(−1)k+1 sin(2πkµ/Q3)

k sin(πkQ1/Q3) sin(πkQ2/Q3)

Ẽ(N)
Q1

4π2

∞∑

k=1

(−1)k+1 cos(2πk(3Q2Q3N/Q2
1)

1/3)

k2 sin(πkQ2/Q1) sin(πkQ3/Q1)

(3N)2/3

2π2

∞∑

k=1

(−1)k

k2
cos(2πk(3N)1/3) ẼI(N) + ẼT (N)

+
Q2

4π2

∞∑

k=1

(−1)k+1 cos(2πk(3Q1Q3N/Q2
2)

1/3)

k2 sin(πkQ1/Q2) sin(πkQ3/Q2)
ẼI(N) =

∞∑

k=1

(−1)k(Q1+Q2+Q3)(3N)2/3 cos(2πk (3Q1Q2Q3N)1/3)

2π2(Q1Q2Q3)1/3k2

+
Q3

4π2

∞∑

k=1

(−1)k+1 cos(2πk(3Q1Q2N/Q2
3)

1/3)

k2 sin(πkQ1/Q3) sin(πkQ2/Q3)
ẼT (N) =

Q1

4π2

∞∑

k �=lQ1

(−1)k+1 cos(2πk(3Q2Q3N/Q2
1)

1/3)

k2 sin(πkQ2/Q1) sin(πkQ3/Q1)

+
Q2

4π2

∞∑

k �=lQ2

(−1)k+1 cos(2πk(3Q1Q3N/Q2
2)

1/3)

k2 sin(πkQ1/Q2) sin(πkQ3/Q2)

+
Q3

4π2

∞∑

k �=lQ3

(−1)k+1 cos(2πk(3Q1Q2N/Q2
3)

1/3)

k2 sin(πkQ1/Q3) sin(πkQ2/Q3)

〈Ẽ(N)〉N ∝ N−2/3 1

24
(3N)2/3

(3N)2/3

24(Q1Q2Q3)1/3
, for RT ≪ 1

∝ N−2/3, for RT ≫ 1

ẼMAGIC(N) −
1

24
(3N)2/3

−(3N)2/3

24(Q1Q2Q3)1/3
, for RT ≪ 1

III. EXTERNAL POTENTIALS

A. Triaxial case with irrational frequencies

We consider a particle in a three-dimensional harmonic

potential. The Hamiltonian is given by

H =
1
2

(
p2

x + p2
y + p2

z

)
+

1
2

(
Q2

1x
2
+ Q2

2y
2
+ Q2

3z
2
)
, (7)

where all quantities are dimensionless (units h̄ = m = 1).

Q1,Q2, and Q3 are the frequencies of the harmonic oscillator

(HO). In this subsection, we considered them as incommen-

surable real numbers with pairwise irrational ratios. Using

Eq. (2) and the expression of the TF level density ρ̄ given in

Table I, we calculate from Eq. (4) the smooth chemical

potential to leading order in N :

µ̄N = (3Q1Q2Q3N )1/3. (8)

For irrational frequency ratios, the only periodic orbits of the

system are the one-dimensional oscillations along the three

principal axes x, y, and z. These orbits are isolated and are

the backbone for the description of the fluctuating part of
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FIG. 1. (Color online) Ground-state shell correction energy as

a function of N for Q1 =
√

2, Q2 =
√

3, and Q3 =
√

5. Quantum

computation (dots) and theoretical prediction (see Table II) using the

first term in each sum (solid line).

the different quantities. In particular, the single-particle level

density ρ̃(ǫ) was computed in Ref. [11] (using semiclassical

methods based on the trace formula, which coincide with

exact results obtained from the inverse Laplace transform of

the exact partition function). From Eqs. (2) and (5), and the

previous expression (8) of µ̄N , we compute analytically the

expressions for Ñ (µ) and Ẽ(N ). These, together with that of

ρ̃ (see Ref. [11]), are reported in Table II (first column, case A).
From periodic orbit theory (POT), it is known that the main

features of the shell correction energy can be recovered by

taking into account only the first (shortest) orbits [13], which

correspond to the first terms in each of the three sums (lowest

k values) of Ẽ(N ). As the number of particles N is varied,

the interferences between these terms produce an oscillatory

pattern. For potentials in which the single-particle spectrum

has a simple structure, such as the isotropic HO discussed

in the next subsection, the oscillatory pattern of the energy

as a function of N will be quite regular. One speaks in that

case of shell effects and magic numbers (which correspond to

the minima of the regular oscillation). In the present case of

irrational frequency ratios, the structure of the single-particle

spectrum is highly nontrivial and leads to a complicated pattern

of oscillations of the energy as a function of N . This is

illustrated for a particular case in Fig. 1. The full line is

obtained from the corresponding equation of Table II, using

only the first term in each sum (k = 1). Although details are

missing, note the good overall agreement obtained with just

three orbits. Note the absence of regularity of the pattern.

As the classical orbits for irrational frequencies do not

form families but are instead isolated, the amplitude of the

fluctuations is small (compared with the results of, e.g.,

the isotropic case of the next subsection, see Fig. 2). The

purely quantum mechanical counterpart of this statement is

that because of the absence of symmetries in the system, no

systematic degeneracies occur in the single-particle spectrum,

fluctuations are small, and accordingly the energy does not

deviate significantly from its average part. Moreover, the

typical value of Ñ is also small, and we find a correction

to the mean value coming from the oscillatory part, calculated

from Eq. (6), that vanishes as N−2/3 (see Ref. [5] for further

details of the method).

N

E
(N

)
N

500040003000200010000

20

10

0

(
E

(N
)

40

20

0

-20

FIG. 2. (Color online) Upper panel: Ground-state shell correction

energy as a function of N for the isotropic HO, showing quantum

computation (dashed line), semiclassical theoretical prediction (solid

line), and analytical expression of the minima of Ẽ (dotted line; see

last row of Table II). Lower panel: Numerical average of the exact

fluctuating function of the upper panel (dashed line), compared with

the theoretical prediction, Eq. (6) (full line; from Ref. [5]).

B. Isotropic case

Let us consider now the case Q1 = Q2 = Q3 = 1.

The system possesses the U(3) symmetry. Within POT, a

perturbative approach of the irrational case allows us to

compute the level density [11], to obtain the well-known result

given in the top row of the second column of Table II. To

compute Ñ (µ) and Ẽ(N ), we followed the method explained

above (see the results in the second column of Table II). The

high degree of symmetry of the system leads in this case to a

single characteristic period for the periodic orbits, implying a

much more regular pattern of the shell oscillations (compare

the upper part of Fig. 2 with Fig. 1). With respect to the triaxial

irrational case, the amplitude of the fluctuations is much larger

(this is related to the high degeneracy of the energy levels

or, semiclassically, to the fact that the periodic orbits form

families). The approximate frequency of the shell fluctuations

is given by the phase of the cosine function of the first k = 1

term of the sum in Ẽ(N ). Thus, magic numbers, given by the

values of N that minimize Ẽ(N ), are well approximated by

Nmagic =
i3

3
, where i ∈ N

∗, (9)

which corresponds to integer values of the chemical potential

µ̄N .

Classically, all the orbits are closed (periodic) and have the

same period. This high degeneracy of the periodic orbits is

reflected in the prefactor N2/3 in front of Ẽ(N ) (cf. Table II),

as compared with the case of irrational ratios. Because there is

only one characteristic frequency associated with the periodic

orbits, no beating effects are observed, and the fluctuations are

very regular (forming “shells”). In particular, no supershell

structure is present, such as the characteristic beating pattern
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observed in a spherical cavity with hard walls, produced by

the interference between the triangular and square orbits, see

Refs. [4,14].

In Fig. 2, we clearly see that the average of Ẽ(N ) is nonzero

and positive and increases as N increases. Using in Eq. (6)

the corresponding expression for Ñ (µ̄N), we get an analytical

expression for 〈Ẽ(N )〉N (cf. fourth row of Table II, and Ref. [5]

for further details). Theory and numerics are compared in the

bottom part of that figure.

C. Triaxial case with rational frequencies

Now Q1,Q2, and Q3 are positive integers and have

pairwise irreducible ratios. Since frequencies are integer, the

triaxial case produces families of classical periodic orbits

(Lissajous figures). A perturbative treatment, similar to the

isotropic case, can be done to obtain an explicit expression

for the level density [11]. For convenience, the oscillating part

of the level density is decomposed into two different parts

(see Table II): ρ̃I (ρ̃T ) which is connected to the level density

of the isotropic (triaxial with irrational frequency ratios) HO.

Below, these two components are referred to as “isotropic” and

“triaxial,” respectively. We follow the same method as before

to obtain expressions for Ñ (µ) and Ẽ(N ) (cf. third column of

Table II).

To understand in this case the N dependence of the

fluctuating part of the energy, it is useful to calculate the ratio

RT =
�T

�I

(10)

of the typical amplitude of the triaxial component with respect

to the isotropic one. These two amplitudes are approximated

here by computing the amplitude of the first term k = 1 of the

corresponding sum (cf. Table II), that is,

�I =
(3N )2/3

2π2(Q1Q2Q3)1/3
, (11)

�T = max




Q1/(4π2| sin(πQ2/Q1) sin(πQ3/Q1)|)

Q2/(4π2| sin(πQ1/Q2) sin(πQ3/Q2)|)

Q3/(4π2| sin(πQ1/Q3) sin(πQ2/Q3)|)


 .

(12)

A finer estimate of �T requires an analysis of the number-

theoretic properties of the kth dependence of the denominators

in ẼT , which we shall not do here. Since for given frequencies,

�T is a constant independent of N,RT ∝ N−2/3. Thus, for

any rational set of frequencies, there exists a critical number of

particles Nc above which the behavior of Ẽ(N ) is dominated by

the isotropic component. In this high-N regime, the behavior

of Ẽ(N ) qualitatively coincides, up to a rescaling of the

overall amplitude by (Q1Q2Q3)−1/3 and of a rescaling of the

phase by (Q1Q2Q3)1/3, with the behavior of the isotropic HO

described in the Sec. III B. This corresponds to a regular (i.e.,

single-frequency) pattern of large amplitude oscillations (or

shells), with clearly defined magic numbers, as a function of

N (compare Fig. 2 and the lower right panel of Fig. 3). The

value of the magic numbers may be estimated similarly to

N
1/3

E
(N

1
/
3
)

1501251007550250

200

0

-200
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E
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100

0

-100

10
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E
(N

)

6000400020000

20
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FIG. 3. (Color online) Upper panel: Ground-state shell correction

energy as function of N1/3 for Q1 = 17, Q2 = 18, and Q3 = 19,

and numerical computation (dots). We observe triaxial to isotropic

transition for RT ∼ 1, which corresponds to Nc = 131 060 (or

N 1/3
c ∼ 51). Lower left panel: Magnification of the upper panel

for low values of N (RT > 7); numerical computation (dots) and

analytical expression of ẼT with the first term in each sum (solid

line). The triaxial component of Ẽ dominates and shows supershell

effects due to interferences of the shortest orbits. Lower right panel:

Magnification of the upper panel for N1/3 ∼ 150 (RT ∼ 0.11);

numerical computation (dots) and analytical expression of ẼI (solid

line). The isotropic component of Ẽ dominates. Behavior is similar

to the isotropic case of Fig. 2.

the previous subsection. This behavior illustrates the occur-

rence of an increasing number of accidental degeneracies in

the single-particle spectrum as N increases (as already pointed

out in Ref. [10] in the two-dimensional case). This qualitative

behavior is also valid for the axial symmetric case, where two

integer frequencies are equal.

In contrast, in the limit RT ≫ 1 (N ≪ Nc), Ẽ(N ) is

controlled by the triaxial term of the shell energy ẼT . As in

the irrational case, the fluctuating part of the energy is now

characterized by a roughly constant (and small, compared to

the isotropic case) amplitude, with the gross features of the

oscillations well approximated by the superposition of a small

number of terms having different frequencies. In particular, for

some triplets of frequencies, in the regime N < Nc supershell-

like structures may be observed, as illustrated for instance in

Fig. 3.

In summary, in the triaxial rational case generically a

transition at RT ∼ 1 (N ∼ Nc) from a triaxial regime (RT ≫

1, N ≪ Nc) toward an isotropic behavior (RT ≪ 1, N ≫ Nc)

is expected as N increases. This behavior is illustrated for a

particular set of frequencies in Fig. 3, where the transition

RT ∼ 1, estimated from Eqs. (10)–(12), occurs at Nc ∼

131 060. The lower left and right panels of Fig. 3 focus on

the two extreme limits.

Though we have not studied all the possible cases (axial

symmetry, rational-irrational, etc.), the above examples illus-

trate the variety of behaviors of energy fluctuations one can

find as the frequency ratios are varied.
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IV. SELF-BOUND SYSTEMS

Up to now, we have considered noninteracting fermions

in HO potentials that keep their shape (frequencies) fixed as

the number of fermions is varied. Such a scheme is a good

approximation for dilute Fermi gases in optical traps [7],

or in quantum dots, where the external potential dominates

over the mean-field interaction energy [7]. But self-bound

systems, such as metallic clusters or atomic nuclei, behave

differently. In those systems, the shape of the self-consistent

mean-field potential, determined from the minimization of the

ground-state energy with respect to deformations, may

strongly depend on the number of particles N .

If the HO potential considered here is viewed as the self-

consistent mean-field potential, then at each N the energy is

minimized with respect to the three frequencies. Conservation

of the volume implies that the product of the three frequencies

remains constant [3], Q1Q2Q3 = constant. The constant can in

fact be a function of N , to mimic for instance the approximately

constant nuclear density. But this acts as a multiplicative factor

which can be absorbed into the frequencies. Hence, without

loss of generality, we normalize this constant to unity.

In the following, we consider only axial symmetric defor-

mations (Q1 = Q2). This simplification, though not exact, is

known to provide a good approximation in most nuclear cases.

We use the axially symmetric expression of the oscillating

part of the energy computed analogously to the previous

sections, with Q1 and Q3 two incommensurable real numbers

with pairwise irrational ratio, and imposing the volume

conservation. There is thus only one free parameter (Q1), and

we obtain

ẼSB(N ) =
(3N )1/3

2π2

∞∑

k=1

sin
[
2πk(3N )1/3/Q1

]

k2 sin
(
πk/Q3

1

)

+
1

4π2Q2
1

∞∑

k=1

cos
(
πk/Q3

1

)
cos

[
2πk(3N )1/3/Q1

]

k2 sin2
(
πk/Q3

1

)

+
1

4π2Q2
1

∞∑

k=1

(−1)k+1 cos
[
2πk(3N )1/3Q2

1

]

k2 sin2
(
πkQ3

1

) . (13)

Using similar arguments as in previous sections, we keep

only the first term in each sum of Eq. (13). Besides, as we

must minimize the energy with respect to Q1, the latter is

a function of N . The term which comes from the first sum

has the largest amplitude (this will be confirmed a posteriori,

when the N dependence of Q1 will be known) [15]. So we

can remove all other contributions from Eq. (13), keeping the

simple approximation

ẼSB(N ) = (3N )1/3
sin

[
2π (3N )1/3/Q1

]

2π2 sin
(
π/Q3

1

) . (14)

For the minimization, we need also to evaluate Ē(N ). The

approximated (leading-order) TF chemical potential Eq. (8)

used until now is not sufficiently accurate, because it leads

to a wrong TF ground state: the minimum of Ē does not

give an isotropic shape. To obtain a better description of

Ē, we must improve the calculation of µ̄N . This implies

solving the full cubic equation given by the canonical condition

N̄ (µ̄N) = N . We have done that using Cardano’s formula [16],

and we obtained the result presented in the third row of Table I.

Then, the analytic expression for the energy to be minimized

is

E(N ) =
(3N )4/3

4
+

(3N )2/3

24
θ−2/3(2 + θ2) +

θ−4/3

2(12)2
(2 + θ2)2

+
(3N )1/3 sin

[
2π (3Nθ )1/3

]

2π2 sin(πθ )
, (15)

where

θ = Q3/Q1 = Q−3
1 . (16)

We assume now that the frequency ratio has the perturbative

form θ = 1 + ε, where ε ≪ 1 (small deformations). Since we

know that close to magic numbers the system is spherical,

we are interested in the behavior in between shells. We thus

concentrate our analysis of shell effects for values of N close to

the middle of the shells. From Eq. (15), we find that the middle

of the shells correspond approximatively to values of N given

by (3N )1/3 = (2i + 1)/2, where i ∈ N. Hence for these values

of N , using a Taylor expansion of θ1/3 and the addition formula

of the sine function, we get for the fluctuating part of the energy

ẼSB(N ) =
(3N )1/3

2π3ε
sin

(
2π (3N )1/3ε

3

)
. (17)

This equation is the leading order in ε of Eq. (15) (the smooth

part is of lower order). The minimization of the energy is thus

equivalent to the minimization of the function (17). We cancel

the derivative of Eq. (17) to obtain

2π (3N )1/3ε

3
= tan

(
2π (3N )1/3ε

3

)
. (18)

Note that −ε is also a solution of Eq. (18) (prolate-oblate

symmetry). Even though Eq. (18) has many solutions, we keep

of course the one that gives the smallest value of the function

(17). We solved numerically this equation for ε and find that

the solution is well approximated by

ε(N ) = ±1.49N−1/3, (19)

which gives, for the self-bound energy fluctuations at midshell,

ẼSB(N ) = −0.0152N2/3. (20)

We have tested numerically these results (cf. Fig. 4). They

give a very good approximation of ẼSB(N ) in the midshell

region, showing that the axially symmetric deformation is

a good approximation. The weight of the fluctuating term

at midshell is thus proportional to N2/3, with a negative

slope. This has the same N dependence as the amplitude of

the fluctuating part of an isotropic HO (whereas an axial-

symmetric fixed potential yields instead a N1/3 dependence)

or to the subleading, surface term of the smooth part. This

enhancement shows the fundamental importance of the N

dependence of the frequencies.

Beyond this simple approximation, we have also found a

phenomenological expression of ε which turns out to be a quite

good approximation of the deformation for arbitrary N (see
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FIG. 4. (Color online) Upper panel: Oscillating part of the

ground-state energy as a function of N computed numerically by the

minimization of the energy of the free triaxial HO (dots). Also, plots of

Eq. (14) (solid line) using the phenomenological expression (21) for

ε and analytic results for ẼSB valid at midshells, Eq. (20)(dashed line)

and for ẼSB for the magic numbers (Table II, case B, last row) (dotted

line). Lower panel: Q1 = (1 + ε)−1/3 as a function of N computed

numerically by the minimization of the energy of the free triaxial HO

(dots). Also, plots of Q1 using the phenomenological expression (21)

for ε (solid line) and the midshell approximation (19) (dashed line).

bottom part of Fig. 4), that is,

ε(N ) = −
π

2(3N )1/3
arctan

(
2π

{
(3N )1/3

−
[
(3N )1/3 + 1/2

]})
, (21)

where here and in Eq. (22) [a] denotes the integer part of

a. This equation shows that up to a global damping factor

∝ N−1/3, the deformation is a strictly periodic function of the

variable x = (3N )1/3, of period �x = 1 (the same is valid for

the shell correction energy). It gives an extremely accurate

description of the N dependence of the frequency, Q1 =

[1 + ε(N )]−1/3, see Fig. 4. Increasing the particle number N

from the value of a magic number (corresponding to Q1 = 1),

the frequency initially increases, Q1 > 1, corresponding to a

prolate shape (accordingly, Q3 < 1). At midshell, the shape

suddenly changes from prolate, Q1 > 1, to oblate, Q1 < 1,

keeping its deviation from isotropy |Q1 − 1| constant. As N

further increases, Q1 diminishes, to arrive finally at Q1 = 1

again at the next magic number. The cycle starts again, with a

decreasing overall amplitude.

Replacing Eq. (21) in Eq. (14), we obtain a rather good

approximation of ẼSB(N ), see Fig. 4. Using the approximation

ε ≪ 1, ẼSB(N ) can be written

ẼSB(N ) =
(3N )2/3 sin

(
2π (3N )1/3(1 + ε(N ))1/3

)

π4 arctan
(
2π

{
(3N )1/3 −

[
(3N )1/3 + 1/2

]}) ,

(22)

where ε(N ) is given by Eq. (21). The results obtained with this

equation are very similar to those of Eq. (14), shown in Fig. 4.

This equation clearly shows the scaling N2/3 of ẼSB(N ). Both

the numerator and the denominator in Eq. (22) are functions of

N that oscillate around 0. The completely different behavior

of ẼSB(N ) (a negative decreasing function, see Fig. 4) comes

from a delicate balance between both oscillatory functions.

Close to magic numbers, the amplitude of Eq. (22), not shown

in the figure, is smaller than the numerical results; further

corrections need to be included to improve in this region.

We can check that the amplitude �1 of Eq. (22) [first term

of the first sum in Eq. (13)] is dominant with respect to the

amplitudes �2 and �3 of the first terms of the two remaining

sums in Eq. (13), respectively. Using Q−3
1 = θ = 1 + ε, the

value of ε given by Eq. (19), and keeping only the first term of a

Taylor expansion in ε of the sine function in the denominators,

one can easily check that �2/�1 = �3/�1 ≈ 0.07. This

justifies the approximation used.

Because the study of E(N ) for the self-bound system is a

minimization problem, we are not able to compute an explicit

and general expression for the average of the fluctuating part of

the energy, analogous to Eq. (6) but now valid for self-bound

systems. Nevertheless, it follows from the previous results that

the average scales as N2/3. A numerical fit of the average of

ẼSB, denoting

〈ẼSB(N )〉N = −afitN
2/3, (23)

gives afit = 0.0262.

As an application of the previous results, we consider a

schematic model of the atomic nucleus, with N noninteracting

neutrons and N uncharged noninteracting protons whose

mean-field potential is assumed to have an HO shape. To mimic

the saturation properties of nuclear forces and get dimensional

quantities, we multiply ẼSB by the factor 82A−1/3 MeV, where

A = 2N is the mass number [2]. The previous factor modifies

the N dependence of the amplitude of ẼSB, leading to an

amplitude now proportional to N1/3, instead of N2/3. The

energy is minimized as previously.
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FIG. 5. (Color online) Upper panel: Numerical computation of

ẼSB as a function of the neutron number for the HO atomic

nucleus model (dots), with numerical average of ẼSB (dashed line)

and phenomenological result adapted from Eq. (23): 〈ẼSB(N )〉N =

−1.71N 1/3 MeV (solid line). Lower panel: Ground-state shell cor-

rection energy as a function of neutron number from Ref. [8] (dots),

with numerical average of ẼSB (dashed line) and phenomenological

fit: 〈ẼSB(N )〉N = (8.14 − 1.93N 1/3) MeV (solid line).
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We compare the results of this model with those of one of

the best theoretical models for the nuclear binding energy,

based on an extension of the liquid drop model [8], see

Fig. 5. The smooth part used in Ref. [8] was different from

ours, so it leads to a difference in the offset. In spite of that,

we see that the qualitative properties of the simplified HO

model, including the energy scale, are correct. In both cases,

we plot the numerical average of ẼSB. A negative slope of the

fit in Ref. [8], consistent with −aswN1/3, is observed, with a

proportionality factor asw = 1.93 MeV. It is very similar from

what we obtain from our simplified model (aHO = 1.71 MeV,

top part of Fig. 5). The shell amplitude as a function of N is also

well reproduced. Nevertheless, no supershell structure occurs

in our analysis [17], and magic numbers are badly estimated

because we are not taking into account, in our simple model,

spin-orbit effects [3].

V. CONCLUSION

For a Fermi gas treated in the mean-field approximation,

we provided here a quantitative description of the ground-

state shell correction energy. Two different possibilities were

considered: fixed potentials and self-bound systems. We

showed that very different qualitative behaviors may appear in

harmonic traps, depending on the number-theoretic properties

of the frequency ratios. Based on a semiclassical theory, we

provided analytic descriptions of the different behaviors as

well as of the average of the shell energy. In spite of the model’s

simplicity, HO potentials show good qualitative agreement

with more elaborate models. In self-bound systems, one of

our main results is an accurate analytic description of the

deformation and of the shell correction energy as a function of

the particle number.

A few periodic orbits were used to describe Ẽ(N ). Although

this is in general a good approximation, in some cases it fails.

As discussed in Ref. [11] for ρ̃, the triaxial irrational case
with frequencies very close to each other can reproduce, to

a good approximation, the isotropic case, but only if a large

number of terms in the sums is included. Generically, the

convergence properties of the sums over periodic orbits is

a delicate problem, directly related to the number-theoretic

properties of the frequency ratios. We have not considered

this problem in its full generality; it clearly deserves a closer

inspection, in particular in connection with the minimization

problem.

We have shown that, in self-bound systems, the properties

of the shell correction energy scale as −aN2/3 (or −aN1/3,

if saturation properties are taken into account), where a is

some positive constant. Although it compares favorably with

realistic nuclear models, it should be noted that this behavior

is specific for HO potentials. In fact, if one considers instead a

hard-wall spherical potential, supershell structures will appear,

and modulations of, e.g., the average of ẼSB(N ) are expected,

as observed in metallic clusters [18]. These, however, are

not observed experimentally in nuclear data because of the

limited number of nucleons (see, for instance, Ref. [17]).

Deviations from an HO confining potential toward a more

steeper one of the Woods-Saxon type are generically expected

to be produced by interactions. Within a spherical symmetry,

these deviations from an harmonic confinement were shown

to lead to supershell effects [19].
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✎ ❪➹✰✲✤✣✑✮✫✚■★✕✘✑✥✜✣✭✇✗✚❬❊✗❝✙✹❃✮✧✱✑✞✑✮✗✚✙❭✜✣✦✸✤✣✤✣✰✮✑✢✻❨✾❂✫ ◆✺ ✳ ✲ t

➒✬✳ ✁ ✳✯➀ ✄ ❚
❣❹✾⑧✧✱✰✲✙✛✳✣✦✖✜✬✑❲✗✚✙✹✾✸✤✣✜❨✾❂✫✛✜ ✻◗✦★✭✣✫❘✰✲❢❂✾✸✎✘✭✬✑✮✫ ❆✝✆ ✞ ✑✲✗✚✙❅✜✬✑①✻✣✫✛✑✲✤✣✜✣✫✚✑①✗✹✾t✙✛✫✹✾✸✤✬✗✚▼❴✦★✫✚✧❘✰✲✑❲✜✣✑❣❹✾✸✻✣✎✘✾✸❉✮✑✥✕✺✤●❢★✑✮✫✚✗✛✑✱❾

❆✝✆ ✞ ➻
✄ ➎ ✌ ➽ ➀ ❨

➻ ➇✑■
➳✏➽ ➆
➨ ❏▼▲ ➟❖◆
❏ ➞✶➟P◆ ➨✟✞ ▲ ➟❖◆

✞⑦➞✶➟❖◆ ➝✡✠ ❝ ✸ ✮
✾ ❡ ➩ ❁ ➩ ✽ ➎ →⑦❶✖❚❡➦★➣

✦★↔ ☛

➻
❁ ➎ ✽ ➽ ➀❳❁ ➲ ➂✌☞

➻ ✽ ➎
❁ ➽ ➊ ✄ ➂ ✽ ✌ ➚ →⑦❶✖❚➹➶●➣
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✑✮✗❝✙▲✎ ❪➹✑✲✤✶✙✛✫✛✦★✻✬✕✘✑✆✜✣✭✉✗✚❬❊✗✚✙✛❃✮✧✱✑✸❚❻❣❹✾❀❉✲✦★✤✣✗❝✙❙✾✸✤●✙✹✑✄✂❀→◆✫✚✑✮✗✚✻✒❚✙❚✮➣♦✑✮✗❝✙✞❉❙✳✣✦★✕✘✗✚✕✘✑P✜✣✑P✙✹✑✲✎✘✎✘✑▲✗✛✦★✫❝✙✹✑✴✶✭✒❪➹✑✲✎✘✎✺✑❼✗✛✦★✕❖✙✷✻✣✎✺✭✣✗✷■★✫✹✾❂✤✣✜✣✑❭→◆✫✚✑✮✗✚✻✒❚❳✻◗✑✲✙✹✕❖✙✹✑❳➣✽✴✶✭✣✑ ✎⑦❪❫✕✘✤✣✜✣✕✺❉✮✑❻✜✣✑❜✗✛✦★✧✱✧❘✾✸✩✣✕✘✎✺✕✺✙✛✰✐✜✬✑ ❇✄✂✆☎ ❩ ➂ ❁ ☞
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❁ ➽ ❬✻❨✾✸✫✵✫✛✾✸✻✣✻◗✦★✫✚✙❭❄✆✎❧✾✪❢❂✾✸✫✚✕❧✾✸✩✣✎✺✑❱❁ →❴✫✛✑✲✗✛✻✒❚ ✽ ➣✔❚❣✷✑✮✗♦✜✣✑✲✭✖✓❇✻✣✾✸✫✹✾✸✧✱❃✲✙✛✫✛✑✲✗ ✽ ✑✲✙ ❁➍❉✲✦★✫✛✫✚✑✮✗✛✻◗✦★✤✣✜✬✑✮✤●✙✢✫✛✑✲✗✛✻◗✑✮❉✲✙✛✕✺❢✸✑✮✧✱✑✮✤●✙✞✾✸✭❇✻◗✦✸✙✹✑✲✤✶✙✛✕✘✑✲✎❻❉❙✳✣✕➡❁✧❘✕✺✴✶✭✣✑▲✑❋✙✞❄❍✎⑦❪❫✕✘✤●❢★✑✲✫✛✗✚✑✆✜✣✑✆✎❧✾P✙✹✑✮✧✱✻◗✰✮✫✹✾❵✙✹✭✣✫✚✑✸❚ ☞

➻ ✽ ➎
❁ ➽ ✑✲✗✚✙✢✎✘✑❞■★✫✹✾❂✤✣✜❇✻✽✦❂✙✹✑✮✤●✙✛✕✘✑✮✎❻✜✣✰✒✓✣✤✣✕✻❨✾✸✫✥❾

☞
➻ ✽ ➎

❁ ➽ ➀ ✖ ❨❁ ➨❑◆
✴ ❆ ➻

➒ ➽✆☎ ✝ ➲ ❨✟✞ ➝ ✸ ❝ ✾❵➞ ✽✌❡ ➚ ➩ ➒✢➔ → ❶✖❚✶✵✶➣
❣✷✑✼✗✛✕✺■★✤✣✑❩✜✣✭✪✳❨✾❂✭✬✙❼❉✲✦★✤✣❉✮✑✲✫✛✤✣✑✼✜✣✑✮✗❼✻✣✾✸✫✚✙✛✕✘❉✮✭✬✎✘✑✮✗❻✾❳❬●✾✸✤●✙❜✎✘✾❭✗❝✙❙✾❂✙✛✕✘✗❝✙✹✕✘✴✶✭✣✑❱✜✣✑ ✗❱✦★✗✛✑✔❁♠q❜✕✘✤✣✗❝✙✹✑✲✕✘✤✑✲✙ ✎✺✑✿✗✛✕✺■★✤✣✑✵✜✣✭P✩❨✾✸✗ ❉✲✦★✤✣❉✮✑✲✫✛✤✣✑✯✜✣✑✲✗ ✻❨✾✸✫✚✙✛✕✘❉✲✭✣✎✘✑✲✗❜✾❳❬●✾✸✤●✙❩✎❧✾♥✗❝✙❙✾❂✙✛✕✘✗❝✙✹✕✘✴✶✭✣✑✵✜✬✑✯❦❽✑✲✫✛✧✱✕❖❁ ✙♥✕✘✫✛✾✸❉✸❚❣❹✾✿✧❘✰❋✙✹✳✣✦❊✜✣✑❜✜✣✭✢✻◗✦★✕✘✤●✙✷✜✣✑ ❉✲✦★✎★✻❨✾✸✫❤✫✹✾✸✻✣✻◗✦★✫❝✙✐✾✸✭✖✓♦❢❂✾✸✫✚✕❧✾✸✩✬✎✘✑✮✗ ✽ ✑✲✙✞❁❍✜✬✦★✤✣✤✣✑❜✭✣✤✢✗❝❬✖✗❝✙✹❃✲✧❘✑✜✒❪❫✰✮✴✶✭❨✾❂✙✛✕✘✦★✤✣✗✢❾
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✄ ➎ ✌ ➽ ➀ ➝ ✠ ❝ ✾

✮
✸✎❡➇✢■ ★ ❉ ✠
➻ ✽ ➎

❁ ➽ ❉ ➎ → ❶✖❚❡❶★➣
✌ ➀ ➨ ◆

✴
❆ ➻
➒ ➽➝ ✸ ❝ ✽ ➞✤✾ ❡ ✞❳❨ ➎ → ❶✖❚❍●●➣

✄ ➀ ➨ ◆
✴

➒ ❆ ➻
➒ ➽➝ ✸ ❝ ✽ ➞✤✾ ❡ ✞❳❨ ➔ → ❶✖❚❙❘★➣

✠
➻ ✽ ➎

❁ ➽ ✑✲✗✚✙✼✭✣✤❅❉✮✑✲✫✚✙✹✾✸✕✘✤❘✜✣✰✲✙✛✑✮✫✛✧✱✕✘✤✣✾✸✤●✙❱✴✶✭✣✕◗✤✣✑❛✗✛✑✮✫✛✾❞✻❨✾❂✗✼✻◗✑✮✫✚✙✛✕✘✤✣✑✲✤●✙✼✻◗✦★✭✣✫❩✎❧✾✢✗✛✭✣✕❖✙✹✑❭✜✣✑❉✮✑❋✙✛✙✹✑❛✜✣✕✘✗✚❉✮✭✣✗✚✗✛✕✺✦★✤✒❚✖❣❹✑✲✗✼✜✣✑✲✭✖✓❘✜✣✑✮✫✚✤✣✕✘❃✲✫✛✑✲✗✼✰✮✴✶✭❨✾❵✙✹✕✘✦✸✤✣✗ ✓✬✓✖✑✲✤✶✙ ✽ ➻
✌ ➎ ✄✪➽ ✑✲✙ ❁ ➻

✌ ➎ ✄✪➽ ❚ ❅♦✤✾✸✻✣✻◗✑✮✎✺✑✮✫✹✾✪▼❴✭✣■★✾✸❉✮✕❖✙✹✰♦✎✺✑♦✙✹✑✮✫✚✧❘✑✞➝ ✸ ✾ ❚❣❜❪➹✰✲✴❊✭✣✾❂✙✹✕✺✦★✤ → ❶✖❚❍●●➣♦✤✣✦★✭✣✗✞✜✣✦★✤✣✤✬✑❘✻◗✦★✭✣✫✢✎✘✑✲✗❞✜✬✑✮✭✖✓ ✙✏❬❊✻◗✑✮✗▲✜✬✑❘✻❨✾❂✫✚✙✹✕✺❉✮✭✣✎✺✑✮✗✢✎⑦❪❫✰✲❢✸✦★✎✘✭❊❁✙✹✕✺✦★✤✆✜✣✭P✻✽✦❂✙✹✑✮✤●✙✛✕✘✑✮✎✖❉❙✳✣✕✘✧✱✕✘✴✶✭✣✑✼✑✮✤✆▼❴✦★✤✣❉❋✙✹✕✘✦✸✤✆✜✣✑✵✎❧✾♥✙✛✑✮✧✱✻✽✰✲✫✹✾❂✙✛✭✣✫✛✑✥⑨ ✵●➶❂❸✒❾★❄♦✙✹✑✲✧❘✻◗✰✮✫✛✾❂✙✹✭✣✫✚✑❉✮✦★✤✬✗✚✙❙✾❂✤✶✙✛✑✥✗✛✕✽✦★✤❀✾✸✭✣■★✧✱✑✮✤●✙✛✑♦✎✘✑♦✤✬✦★✧✪✩✣✫✚✑♦✜✣✑♦✻❨✾❂✫✚✙✹✕✺❉✮✭✣✎✺✑✮✗✲r✖✎✺✑♦✻✽✦❂✙✹✑✮✤●✙✛✕✘✑✮✎✽❉❙✳✣✕✘✧✱✕✘✴✶✭✣✑❛✜✣✦★✕❖✙✾✸✎✘✦✸✫✛✗❹❉✮✫✚✦✰✯✘✙✛✫✛✑✸❚✚✙♥✑❱✻✣✎✘✭✬✗✮r❷✗✛✕ ❆ ✑✮✗❝✙❼✭✣✤✣✑❩▼❴✦★✤✣❉❋✙✹✕✘✦✸✤❞✤✣✦✸✤▲✜✣✰✲❉✮✫✛✦✸✕✘✗✛✗✛✾✸✤●✙✹✑✿✜✬✑✿➒❻✑❋✙❜❄✯✙✹✑✮✧✱✻◗✰✮✫✹✾❷❁✙✹✭✣✫✚✑ ✓✬✓✖✰✮✑❂r✸✎✺✑✼✻◗✦✸✙✹✑✲✤✶✙✛✕✘✑✲✎✖❉❙✳✣✕✺✧❘✕✺✴✶✭✣✑✼✑✲✗✚✙❜✭✣✤✬✑✼▼❴✦★✤✣❉❋✙✹✕✘✦✸✤✪✜✣✰✮❉✲✫✛✦★✕✺✗✛✗✛✾✸✤●✙✹✑✿✜✣✑ ❲❞❚❂q❜✤✆✑✒✑✽✑✲✙❜✗✚✕
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➽ ✠✯❚❤q❼✙✻❨✾✸✫❞❉✮✦★✤✣✗✚✰✮✴✶✭✣✑✲✤✶✙❘✾❳❢★✑✲❉ ❆✝✆ ✞ ➻ ✁ ➎ ✌ ➽ ✻◗✦★✭✣✫❞✜✣✑✮✗✆✩◗✦★✗✛✦✸✤✣✗✮❚ ❅✥✤⑧✻✽✑✲✭✬✙P✾✸✭✣✗✚✗✛✕✿✜✬✰✮✧✱✦★✤●✙✹✫✛✑✲✫✾✸✤❨✾✸✎❖❬✶✙✹✕✘✴✶✭✣✑✲✧❘✑✲✤●✙✯❉✮✑✮✗✯✫✚✑✮✎❧✾❵✙✹✕✘✦✸✤✣✗✿✜✒❪❫✰✮✴✶✭✣✕❖❢✸✾❂✎✘✑✮✤✬❉✮✑ ✢ ✚✒✑ ✎✺✑✮✗✵▼❴✦★✤✣❉❋✙✹✕✺✦★✤✣✗✵✜✣✑✢✻❨✾✸✫❝✙✹✕❖✙✹✕✘✦✸✤✒❚
✙♥✑✮✭❊✓❍✫✚✑✮✧❘✾✸✫✛✴✶✭✣✑✲✗✼✕✺✧❘✻◗✦★✫✚✙✹✾✸✤●✙✹✑✲✗❩✻◗✑✮✭✖❢★✑✮✤●✙✵↕❋✙✹✫✚✑❭▼◆✾✸✕❖✙✹✑✲✗❱✗✚✭✣✫❱❉✲✑✮✗✿✜✬✑✮✭✖✓❘✗✚❬❊✗❝✙✹❃✮✧✱✑✮✗♥❾

✜❜✫✛✑✮✧✱✕✘❃✲✫✛✑✲✧❘✑✲✤✶✙✮r✸✜❨✾❂✤✣✗ ✎✘✑✿❉✮✾✸✗❼▼❴✑✮✫✚✧❘✕✺✦★✤✣✕✘✴✶✭✣✑❂r✸✎ ❪➹✰✲✤✣✑✮✫✚■★✕✘✑✿✜✬✑✯❦❽✑✲✫✛✧✱✕✬✜✣✰✲✻✽✑✲✤✣✜✱✜✣✭P✤✣✦★✧✪✩✣✫✚✑✜✣✑♥✻✣✾✸✫✚✙✛✕✘❉✮✭✬✎✘✑✮✗❱✾✸✎✺✦★✫✛✗❩✴✶✭✣✑♦✻◗✦★✭✣✫✼✭✬✤❅✗✚❬❊✗✚✙✛❃✮✧✱✑♦✩◗✦★✗✛✦★✤✬✕✘✴✶✭✣✑♥✤✬✦★✤✒❚✬③✼✑✲✙✛✙✛✑♦✜✣✕ ✑❤✰✲✫✛✑✮✤✬❉✮✑❛▼❴✦✸✤✖❁✜❨✾✸✧✱✑✮✤●✙❙✾❂✎✘✑✞✕✘✧✱✻✣✎✘✕✺✴❊✭✬✑✞✴✶✭✣✑▲✎⑦❪❫✰✮✴✶✭✣✕✺❢❂✾✸✎✺✑✮✤✣❉✲✑▲✑✲✤✶✙✛✫✛✑✪✎✺✑✮✗❛✜✣✑✮✭✖✓❲✗✚❬❊✗❝✙✹❃✮✧✱✑✮✗✥✤❤❪➹✑✲✗✚✙✥✻◗✦★✗✛✗✚✕✘✩✣✎✺✑✴✶✭✣✑✢✜❨✾✸✤✣✗✯✎✘✑✥❉✮✾✸✗❭✜✣✑✢✎⑦❪❫✦★✗✛❉✲✕✘✎✘✎✘✾❂✙✹✑✲✭✣✫❩✳❨✾✸✫✛✧✱✦★✤✣✕✺✴✶✭✣✑✢❄⑤⑩✭✙▲❚
✙♥✑✮✭❊✓✬✕✺❃✮✧✱✑✮✧✱✑✮✤●✙❳r❂✎✘✦★✫✚✗✛✴✶✭✣✑✿✎✺✑✼✤✣✦✸✧✪✩✣✫✛✑✼✜✣✑✿✻❨✾✸✫❝✙✹✕✺❉✮✭✣✎✺✑✮✗❺✑✲✗✚✙❜✗✚✭✣✻◗✰✮✫✛✕✺✑✮✭✣✫❺✦★✭✪✰✮■★✾✸✎✣❄♥✎ ❪➹✰✲✤✣✑✮✫♠❁■★✕✘✑ ✜✒❪❫✑❋✓✖❉✲✕✺✙❙✾❵✙✹✕✘✦✸✤✒r ✂ ➻ ✁

➽ ✠❇✑✲✗✚✙❼✰✲■●✾✸✎✶✾✸✭❞✤✣✦★✧✪✩✬✫✛✑ ✜✣✑❩✻❨✾✸✫✚✙✛✕✺✙✛✕✘✦★✤✢✜✣✑ ✁ r ✂ ➻ ✁

➽ ❚❷❣✷✑❩✜✣✦★✧❘✾✸✕✘✤✬✑■★✰✮✤✬✰✮✫✹✾❂✎❊✜✬✑❱✎✘✾✵✙✛✳✣✰✮✦✸✫✛✕✘✑ ✜✣✑✲✗❻✻✣✾✸✫✚✙✛✕✺✙✹✕✺✦★✤✣✗❹✾✯✰✲✙✛✰✼✾✸✩◗✦★✤✣✜✣✾✸✧❘✧✱✑✮✤●✙✐✰✲✙✛✭✣✜✣✕✺✰✮✑❩✻❨✾✸✫❹✎❧✾✵❉✮✦✸✧❘✧✪✭❊❁✤❨✾✸✭✬✙✛✰✢✜✣✑✮✗❭✧❍✾❵✙✹✳✣✰✲✧❍✾❂✙✛✕✘❉✲✕✘✑✮✤✬✗✥⑨✶✵ ✵❂❸ ❚✩❅✥✤✇❉✮✕❖✙✹✑✲✫✹✾✆✤✣✦✸✙✹✾✸✧❘✧✱✑✮✤●✙✯✎✺✑✮✗✯✫✛✰✲✗✛✭✣✎❖✙❙✾❂✙✛✗❭✜✬✑❞➙❛✾✸✫✛✜✖❬✑✲✙ ✕❭✾✸✧❍✾❂✤❊✭✡✭✛✾✸✤➍✴✶✭✣✕✯✦★✤●✙✱✜✣✦★✤✬✤✣✰✌✭✬✤✣✑✌✑✔✓✖✻✣✫✛✑✲✗✛✗✛✕✺✦★✤ ✾✸✤✣✾✸✎✺❬✶✙✹✕✺✴✶✭✣✑⑤✜✣✑ ✂ ➻ ✁

➽ ⑨ ✵✶❶❵❸❞→ ❢★✦★✕✺✫✎⑦❪➹✾✸✤✣✤✣✑✔✓✖✑ ✷ ➣❋❚✞❅♦✤ ✜✣✦★✤✬✤✣✑P✎❧✾❍▼❴✦★✫✚✧✪✭✣✎✘✑✪✾✸✗✚❬❊✧✱✻✬✙✹✦✸✙✛✕✘✴✶✭✣✑P✜✣✑ ✂ ➻ ✁

➽ ✎✘✦✸✫✛✗✛✴✶✭✣✑ ✌ ✑✲✗✚✙✢✙✹✫✚❃✮✗■★✫✹✾❂✤✣✜❀✜✣✑✲❢❂✾✸✤●✙❭✎⑦❪❫✰✮✤✣✑✲✫✛■★✕✺✑✥✜✒❪❫✑❋✓✖❉✮✕❖✙❙✾❂✙✛✕✘✦★✤ ✁ ❾
✂ ➻ ✁

➽ ➀ ❨✓ ✫✠✟ ✁

➝ ✓ ➆ ✗ ❣ ➑ ➢ ➫ ➔ →✣●✬❚❖⑩❷➣
③✼✑✮✎✺✎✘✑❋❁➥❉✮✕✒✑✲✗✚✙❛✰✮✴✶✭✣✕❖❢✸✾❂✎✘✑✮✤●✙✛✑❞❄P✎❧✾▲▼❴✦✸✫✛✧✪✭✣✎✺✑✥✜✣✑ ✗✼✑✲✙✛✳✣✑✢✎✘✦★✫✚✗✛✴✶✭✣✑✞✎❧✾✆✜✣✑✮✤✬✗✛✕✺✙✛✰✢✧❘✦♣❬★✑✲✤✣✤✣✑✞✜✣✑✤✣✕✺❢✸✑❳✾✸✭❊✓❘❄✞✭✣✤✬✑♥✻❨✾✸✫❝✙✹✕✺❉✮✭✣✎✺✑✵✑✮✗✚✙❱❉✮✦✸✤✣✗✚✙✹✾✸✤●✙✹✑♥✰✲■●✾✸✎✺✑❛❄✢✭✣✤❍✾✸✭❘✻✬✫✛✑✮✧✱✕✘✑✲✫ ✦★✫✛✜✣✫✚✑❛✑✲✤❍✰✲✤✣✑✮✫✚■★✕✘✑❂❚❣✷✑✯✙✛✑✮✫✚✧❘✑✵❉✲✦★✫✛✫✚✑✮❉✲✙✛✕✺▼❤❄✥✤✣✦★✧✪✩✣✫✚✑ ✓❨✤✣✕❨✜✣✑✯✻❨✾❂✫✚✙✹✕✺❉✮✭✣✎✺✑✮✗❜❄ ✂ ➻ ✁

➽ ✠s✾✢✰❋✙✹✰✯❉❳✾❂✎✘❉✮✭✬✎✘✰✵✻❨✾✸✫ q❜✫✚✜✣➧★✗✑✲✙❞❣✷✑✮✳✣✤✬✑✮✫❘⑨✶✵✂●❷❸⑦r❹✑❋✙✞❢❂✾✸✭✖✙▲✾❂✎✘✦★✫✚✗✥➝ ➞ ✥ ✏☛✡ ✾❳❢✸✑✮❉ ❵ ➀ ★ ■ ➆ ❃ ➻ ✬ ✁

➽ ✌ ➊ ❨ ❃ ➇ ☎ ✝ ❩ ■ ➆ ❃ ➻ ✬ ✁
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✌ ➀ ✏ ➻ ✵❞➊ ❨ ➽ ✳ ➻ ✵ ➽❁ ✝ ➎ →▼❘✖❚❍●●➣
✄ ➀ ✵ ✏ ➻ ✵❞➊ ❨ ➽ ✳ ➻ ✵✞➊ ❨ ➽❁ ✝ ▲ t ➔ →▼❘✖❚❙❘★➣

q❜✤✌❉✲✦★✧✪✩✣✕✺✤❨✾✸✤●✙✯✎✘✑✲✗✵✰✮✴✶✭❨✾❂✙✛✕✘✦★✤✣✗✯✻✣✫✚✰✮❉✲✰✮✜✣✑✲✤✶✙✛✑✮✗❛✦★✤✌✦✸✩✬✙✹✕✺✑✮✤●✙✯✎⑦❪❫✰✮✴✶✭❨✾❂✙✛✕✘✦★✤⑤✜❤❪➹✰❋✙❙✾❂✙
❁❇➀

➻
❚ ✝ ❃

✄▲➽✉t ➢ ❝ t ▲ ✝ ❡ →▼❘✖❚❍❪●➣
✑✲✙❭✕✘✤✬✗✛✰✮✫✚✰✮✑✢✜❨✾✸✤✬✗▲→▼❘✖❚❡❶★➣✼✦★✤✇✾✸✫✛✫✚✕✺❢✸✑❞❄☛ ➀

➻ ❨ ➊ ❨ ❃ ✵ ➽ ➻ ❚ ✝
✄ ✝ ➽✉t ➢ ❝ ✝ ▲ t ❡ ➎ →▼❘✖❚❍♦●➣

✾❳❢★✑✮❉ ❚ ✝ ➀ ✵ ✏ ➻ ✵✞➊ ❨ ➽ ✳ ➻ ✵✢➊ ❨ ➽ ❚❅♦✤✢❢✸✦★✕✺✙✒✴❊✭✬✑❩✎ ❪➹✑✲✤●✙✹✫✛✦✸✻✣✕✘✑❜✜✒❪❫✭✣✤✢✗✚❬✶✙✛❃✮✧✱✑❩✩◗✦★✗✚✦★✤✣✕✘✴✶✭✣✑❜✑✲✗✚✙❹▼❴✦★✤✣❉❋✙✹✕✺✦★✤✥✗✛✑✲✭✣✎✘✑✲✧❘✑✲✤✶✙✐✜✣✑❜✎ ❪➹✰✲✤✣✑✮✫♠❁■★✕✘✑✵✜❤❪➹✑✔✓✬❉✲✕✺✙✹✾❂✙✹✕✺✦★✤✆✑✲✙❩✴✶✭✒❪❫✑✮✎✘✎✺✑✵✜✣✰✮✻◗✑✮✤✬✜❘▼❴✦★✫❝✙✹✑✮✧✱✑✮✤●✙ ✜✣✭P✙✏❬❊✻✽✑✯✜✣✑✯✗❝❬✖✗❝✙✹❃✲✧❘✑❭❉✮✦★✤✬✗✛✕✘✜✬✰✮✫✛✰ ✢ ✚✒✑✎✘✑✪✻✣✾✸✫✹✾✸✧✱❃✲✙✛✫✛✑ ✵ ❚✷③✼✦★✧❘✧✱✑✆✾❂✙✚✙✹✑✲✤✣✜✣✭✉✦★✤❇✫✛✑❋✙✹✫✛✦✸✭✬❢★✑✱✻✽✦✸✭✣✫ ✵ ➀ ❨ ✎✘✑▲✙✛✑✮✫✛✧✱✑✆✻✣✫✚✕✘✤✣❉✲✕✘✻❨✾✸✎✜✣✑ ✂ ➻ ✁

➽ →❴❢✸✦★✕✘✫✵✎ ❪➹✰✲✴❊✭✣✾❂✙✹✕✺✦★✤t→▼●✬❚❖⑩♣➣✚➣❋❚
☎✝✆✷✶ ✠☛✡✌☞✎✍✟✏ ✑✸✒✹✔✎✖✘✖✙✑✺✚✘✑✛✏ ✜✢✡✤✣✥✔✦✚★✧✩✣✁✑✻✜✢✫✗✧✼✣✽✬✟✑✛✖✿✾❀✑✤✣✥✏ ✍✮✫✗✱✕✖

✙♦✾✸✤✣✗❛✎✘✑❞❉❳✾✸✗❛✜✣✑✮✗❭▼❴✑✮✫✛✧✱✕✘✦✸✤✣✗✮r❽✎✘✑✞✤✣✦★✧▲✩✣✫✛✑❞✧❘✦♣❬★✑✲✤①✜✒❪❫✦✖❉✲❉✮✭✣✻✣✾❂✙✹✕✺✦★✤❲✑✲✗✚✙✥✜✣✦✸✤✣✤✣✰▲✻✣✾✸✫✎❧✾✆▼❴✦★✤✣❉❋✙✹✕✘✦✸✤✌✜✣✑▲❦❨✑✮✫✛✧✱✕❖❁ ✙♥✕✘✫✛✾✸❉✸❚ ✷ ✩✣✾✸✗✛✗✚✑▲✙✹✑✲✧❘✻◗✰✮✫✛✾❂✙✹✭✣✫✚✑❞✦✸✤❲✻◗✑✮✭✬✙❛✜✣✰✲❢✸✑✮✎✺✦★✻✣✻◗✑✮✫♥✎✺✑✮✗❭✑❋✓✶❁✻✣✫✛✑✲✗✛✗✚✕✘✦★✤✣✗✼■★✰✮✤✣✰✲✫✹✾✸✎✺✑✮✗✿✜✬✑ ✌✠✑❋✙ ✄ ✜❨✾❂✤✣✗✢→⑦❶❊❚❙●●➣ ✑✲✙✞→ ❶✖❚❙❘✸➣❱✑✲✤⑤✻✽✑❋✙✹✕✺✙❱✻❨✾✸✫✛✾✸✧✱❃✲✙✹✫✚✑ ❨ ❃ ➻
❁ ✽ ➽ ❚③✼✑❲✜✣✰❋❢★✑✲✎✘✦★✻✣✻◗✑✮✧✱✑✮✤●✙❍✑✮✗✚✙❅✾✸✻✣✻◗✑✮✎✺✰✇✎✺✑✌✜✬✰✲❢★✑✲✎✘✦★✻✬✻✽✑✲✧❘✑✲✤✶✙❍✜✣✑❇④❊✦★✧❘✧✱✑✮✫❝▼❴✑✮✎✺✜➓⑨ ✵✛❘♣❸⑦r❩✕✘✎✵✑✲✗✚✙
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➻
➒ ➽✚➩ ➒➝ ✸ ❝ ✽ ➞✤✾ ❡ ➊ ❨ ➀

➨ ✾
✴

❴
➻
➒ ➽✚➩ ➒ ➊ ➇ ◆✺ ➑ ✲ t✍✌ ➻

➇ ✁

➽ ❁❼➞ ➆ ➑ ➩ ➆ ➑ ➞ t ❴ ➻
➒ ➽➩ ➒ ➆ ➑ ➞ t
❅❅❅❅ ✽✌✲ ✾ ➎ →▼❘✖❚❖⑩✎✇●➣

✦★↔ ✌ ➻ ❵
➽ ➀

➻ ❨
➂ ➇ t ➞ ✏ ➽ ✳

➻ ❵
➽ ✑✮✗✚✙❭✎✘✾✆▼❴✦✸✤✣❉✲✙✛✕✘✦★✤⑤✜✣✑✦✙♥✕✺✫✛✕✺❉❙✳✣✎✘✑❋✙❳❚✷ ✎⑦❪❫✦★✫✚✜✣✫✛✑✥✜✣✦✸✧❘✕✺✤❨✾✸✤●✙✵✎✘✑✥✗❝❬❊✗✚✙✹❃✲✧❘✑✞✜✒❪❫✰✮✴✶✭❨✾❂✙✛✕✘✦★✤✬✗▲→ ❶✖❚❍●★➣✿✑✲✙❞→ ❶✖❚❋❘✸➣✼✜✣✦★✤✣✤✣✑❞✾✸✎✺✦★✫✛✗♦❾

✌ ➀ ➨ ✾
✴ ❆ ➻

➒ ➽❝➩ ➒ ➎ →▼❘✖❚❖⑩★⑩❷➣
✄ ➀ ➨ ✾

✴ ➒ ❆ ➻
➒ ➽✚➩ ➒ ➊ ➇ ✌ ➻ ➇

➽ ❆ ➻ ✽
➽ ❁❜➞ ➆ ➔ →▼❘✖❚❖⑩❷➦★➣

❅♦✤❏✾①✤✣✰✲■★✎✘✕✺■★✰❘✎✺✑✮✗▲✙✛✑✮✫✚✧❘✑✲✗✪✦★↔s✕✘✤●✙✛✑✮✫✚❢❊✕✺✑✮✤✣✤✣✑✲✤●✙P✎✘✑✮✗▲✜✣✰✮✫✚✕✺❢★✰✲✑✮✗✆✜✣✑ ❆ ❚ ✙♦✾✸✤✣✗▲❉✮✑⑤❉❳✾❂✗✮r ✽❉✲✦★✫✛✫✚✑✮✗✛✻◗✦★✤✣✜✌❄✆✎⑦❪❫✰✮✤✣✑✲✫✛■★✕✺✑✥✜✣✑✢❦❨✑✮✫✚✧❘✕ ✽ ✴ ✑❋✙✯✎✘✑✥✻✣✫✚✑✮✧✱✕✘✑✲✫✼✙✹✑✲✫✛✧✱✑✥✜✣✭❀✧❘✑✲✧✪✩✣✫✛✑✥✜✬✑✞✜✬✫✛✦★✕❖✙✹✑✜✣✑⑧→❦❘❊❚✺⑩❷➦✸➣✆❉✲✦★✫✛✫✚✑✮✗✚✻✽✦★✤✬✜ ❄✉✎ ❪➹✰✲✤✣✑✮✫✚■★✕✘✑❀✜✣✭②▼❴✦★✤✣✜❨✾❂✧❘✑✲✤✶✙✹✾✸✎ ✄ ✴ ❚❱❣✷✦★✫✚✗✛✴✶✭✣✑ ❆ ✗✹✾❂✙✛✕✘✗❝▼◆✾✸✕✺✙P❄→▼❘✖❚✺⑩♣➣❋r✣✦★✤✇✻◗✑✮✭✬✙✯▼◆✾✸❉✲✕✘✎✘✑✲✧❘✑✲✤●✙✵✕✘✤●❢★✑✲✫✛✗✚✑✮✫❭✎⑦❪❫✰✮✴✶✭❨✾❂✙✛✕✘✦★✤✉→▼❘✖❚✺⑩✸⑩♣➣✿❉✮✑✢✴✶✭✣✕✷❉✮✦✸✤✣✜✣✭✣✕❖✙❭❄✇❾
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❅♦✤②✭✬✙✹✕✺✎✘✕✘✗✚✑⑤✎✘✑✲✗✱✜✬✰✲❢★✑✲✎✘✦★✻✬✻✽✑✲✧❘✑✲✤✶✙✛✗①→▼❘✖❚❖⑩★⑩♣➣✔r♥→▼❘✖❚❖⑩❷➦✸➣✪✑✲✙❲→▼❘✖❚✺⑩ ✵✶➣▲✜❨✾✸✤✣✗✱✎⑦❪❫✑❋✓✖✻✣✫✚✑✮✗✚✗✛✕✘✦✸✤☛✜✣✑✎ ❪➹✑✲✤✶✙✛✫✛✦★✻✬✕✘✑✱→⑦❶❊❚❡➶●➣✔r✣✦★✤✌✾P✾✸✎✘✦★✫✚✗♦❾☛

➻
❁ ➎ ✽ ➽ ➀❳❁ ➲ ➂ ☞

➻ ✽ ✴
➽ ➊ ➇ ✌ ➻ ➇

➽ ❆ ➻ ✽ ✴
➽ ❁❼➞ ➆ ➊ ✄ ➂ ✽ ✌ ➚ ➔ →▼❘✖❚❖⑩❷❶★➣

③✼✑✞✴✶✭✣✕✷✜✣✦★✤✣✤✬✑❞❄✪✙✛✑✮✧✱✻✽✰✲✫✹✾❂✙✛✭✣✫✛✑✢✤✶✭✣✎✘✎✺✑✪❾
➂ ☞
➻ ✽ ✴
➽ ➊ ✄ ✴ ➂ ✽ ✴ ✌➁➀ ➪⑤➔ →▼❘✖❚❖⑩✎●●➣

❅♦✤☛✭✖✙✹✕✘✎✺✕✘✗✚✑✇❉✲✑✲✙✚✙✹✑❲✜✬✑✮✫✛✤✬✕✘❃✮✫✚✑✌✰✲✴✶✭❨✾❂✙✹✕✺✦★✤☛✜✣✾✸✤✣✗❲→❦❘✖❚❖⑩❷❶★➣✆✑✲✙❘❉✮✑✲✎❧✾ ✧❘❃✲✤✣✑ ✓❨✤✣✾✸✎✘✑✲✧❘✑✲✤✶✙❘✾✸✭✙✛✑✮✫✛✧✱✑✢✜✣✦★✧✱✕✘✤❨✾❂✤✶✙✿✜✣✑✢✎⑦❪❫✑✮✤●✙✹✫✚✦★✻✣✕✘✑✥✻◗✦★✭✣✫✵✭✬✤✌■●✾❆➆✥✜✣✑✞❦❽✑✲✫✛✧✱✕✷❄✆✩❨✾✸✗✚✗✛✑✢✙✹✑✮✧✱✻◗✰✮✫✹✾❵✙✹✭✣✫✚✑✆❾☛

➻
❁ ➎ ✽ ➽ ➀ ➇ ✎ ■ ➆

✬
❆ ➻ ✽ ✴

➽ ☎ ➎ →▼❘✖❚❖⑩✑❘★➣
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➇ ➽ ➀ ■ ➆ ❃ ❨ ➇ ❚❣❹✾❘✜✣✰✲✻✽✑✲✤✣✜❨✾✸✤✣❉✲✑▲✑✲✤①✰✮✤✣✑✲✫✛■★✕✺✑❞✜✬✑❞✎ ❪➹✑✲✤✶✙✛✫✛✦★✻✬✕✘✑✞✤✣✑❞✜✬✰✮✻◗✑✮✤✣✜①✜✬✦★✤✣❉▲✻✣✾✸✗❛✜✬✭✌✙✏❬❊✻✽✑❞✜✣✑▲✗❝❬❊✗❝❁✙✹❃✲✧❘✑ ❉✮✦✸✤✣✗✛✕✺✜✣✰✮✫✚✰✸❚❵④✖✑✲✭✣✎✘✑ ✎❧✾✿❢❂✾✸✫✚✕❧✾❂✙✛✕✘✦★✤✥✑✲✤ ✌✉r❵✻✣✾✸✫❹✎✘✑❜✩✣✕✘✾✸✕✘✗✒✜✬✑ ✽ ✴ r♣✜✣✰✮✻◗✑✮✤✣✜❞✜✣✭✞✗✚❬❊✗✚✙✛❃✮✧✱✑✸❚❣✷✑✆❉❳✾✸✗✢✑✮✗❝✙✢✜✣✦★✤✣❉P✩✣✕✺✑✮✤ ✜✣✕ ✑❤✰✲✫✛✑✮✤●✙✢✜✣✑✆❉✲✑✮✎✺✭✣✕❼✜✣✑✲✗✞✩◗✦★✗✚✦★✤✣✗✢✴✶✭✣✕❜✜✣✰✮✻◗✑✮✤✬✜t✗✚✑✮✭✣✎✺✑✮✧✱✑✮✤●✙✢✜✣✑✎⑦❪❫✰✮✤✣✑✲✫✛■★✕✺✑✼✜✣✭✆✗❝❬❊✗✚✙✹❃✲✧❘✑❂❚✛❅♦✤✆✗✛✦★✭✬✎✘✕✘■✸✤✣✑✮✫✛✾♥✴✶✭✣✑✵✻✽✦✸✭✣✫ ✵ ➀ ❨ ✦★✤✪✫✚✑✲✙✛✫✛✦★✭✬❢✸✑✵✩✣✕✘✑✲✤✆✎⑦❪❫✰✮✴✶✭✣✕❖❢✸✾❷❁✎✘✑✲✤✣❉✮✑❱✩✽✦★✗✚✦★✤✣✗✏❈✶▼❴✑✮✫✚✧❘✕✺✦★✤✣✗✐✰✲✙✹✭✬✜✣✕✘✰✲✑✿✾✸✭❞❉❙✳❨✾✸✻✣✕❖✙✹✫✛✑ ●❞❾❵❉✮✦★✧✱✻❨✾✸✫✛✾✸✕✘✗✚✦★✤✞✑✮✤●✙✹✫✚✑✿✎✘✑✲✗❺✰✮✴✶✭❨✾❵✙✹✕✘✦✸✤✣✗→❦❘✖❚❖⑩✑❘❂➣❋r✐→❦❘❊❚❙♦✸➣✵✑❋✙❞→⑦❶✖❚➹➶●➣✿✾❳❢★✑✲❉✰✳
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✙▲❪➹✾✸✻✣✫✛❃✲✗♦✎❧✾✠✓❨■★✭✬✫✛✑✆❶❊❚✺⑩★r✽✾✸✭✇▼❴✭✣✫♥✑❋✙✥❄❘✧✱✑✮✗✚✭✣✫✛✑❞✴✶✭✣✑✪✎❧✾✆✙✹✑✲✧❘✻◗✰✮✫✛✾❂✙✹✭✬✫✛✑✪✾❂✭✣■★✧✱✑✮✤●✙✹✑❂r✎✘✑✥✻◗✦✸✙✹✑✲✤●✙✹✕✘✑✲✎✒❉❙✳✣✕✺✧❘✕✺✴❊✭✬✑✥✜✣✕✘✧✱✕✘✤✶✭✣✑❂❚✔❅♦✤✌✴✶✭✣✕❖✙✛✙✛✑✢✾✸✎✘✦★✫✚✗✵✎✘✑✥✫✚✰✮■★✕✺✧❘✑♦✜✬✑✢❢❂✾✸✎✺✕✘✜✣✕❖✙✹✰❛✜✣✑❞④✖✦★✧✆❁✧❘✑✲✫✚▼❴✑✲✎✘✜ → ❲ ✑ ✽ ➣❋❚ ✞❛✤☛✻✽✦★✕✺✤●✙❍✕✺✤✶✙✛✰✮✫✚✑✮✗✛✗✛✾✸✤●✙⑤✑✮✗❝✙❅❉✲✑✮✎✘✭✬✕❛✦★↔➍✎✘✑✇✻✽✦❂✙✹✑✮✤●✙✛✕✘✑✮✎✯❉❙✳✣✕✺✧❘✕✺✴✶✭✣✑✗✮❪➹✾✸✤✣✤✶✭✣✎✺✑♦✑✲✙✵✴✶✭✣✕✽✜✣✦★✤✣✤✬✑♦✭✣✤✣✑♥❢❂✾✸✎✺✑✮✭✣✫❱✻❨✾✸✫❝✙✹✕✘❉✲✭✣✎✘✕✺❃✮✫✚✑ ❲ ❏ ✜✣✑♥✙✛✑✮✧✱✻✽✰✲✫✹✾❂✙✛✭✣✫✛✑❂❚✬❆❭✦★✭✣✗✵✾✸✎✺✎✘✦★✤✬✗✤✣✦★✭✣✗✯✕✺✤✶✙✛✰✮✫✚✑✮✗✛✗✚✑✮✫❛✾✸✭❀❉✮✦★✧✱✻◗✦★✫✚✙✛✑✮✧✱✑✮✤●✙✯✜✣✑ ❆✝✆ ✞ ✜❨✾✸✤✬✗❭❉✲✑✢❉❳✾✸✗✲❚✕❭✑❋❢★✑✲✤✣✦★✤✣✗✌❄②✎ ❪❡✾❂✻✣✻✣✫✛✦❳✓✖✕✘✧❘✾❂✙✛✕✘✦★✤➅→▼❘✖❚❖⑩♣➣❋❚ ❅♦✤✈✻✽✦✸✗✛✑✉✾✸✎✘✦✸✫✛✗ ✽ ➀ ➪②✜✣✾✸✤✣✗❀✎✘✑❇✗❝❬✖✗❝✙✹❃✲✧❘✑✜✒❪❫✰✮✴✶✭❨✾❂✙✛✕✘✦★✤✣✗❞→▼❘✖❚❡➶✸➣✿✑✲✙▲→❦❘✖❚✶✵●➣✔r❨✦★✤✇✾✸✩◗✦★✭✬✙✹✕❖✙✯❄⑤❾
✌ ➀ ➂ ✏ ➻ ✵✞➊ ❨ ➽❁ ✝ ✂ ➳ ✝ ➻

➂ ❨ ➽ ➀ ✏ ➻ ✵✢➊ ❨ ➽❁ ✝ ✌ ➻ ✵ ➽ ➎ →▼❘✖❚✺⑩✾❪●➣
✄ ➀ ➂ ✵ ✏ ➻ ✵❞➊ ❨ ➽❁ ✝ ▲ t ✂ ➳ ✝ ▲ t ➻

➂ ❨ ➽ ➀ ✵ ✏ ➻ ✵✞➊ ❨ ➽❁ ✝ ▲ t ✌ ➻ ✵❞➊ ❨ ➽ ➔ →▼❘✖❚✺⑩✾♦●➣
❅♦✤➍✑✲✤➍✜✣✰✲✜✣✭✣✕❖✙ ❲ ❏ ➀ ❩

✏ ➻ ✵❅➊ ❨ ➽ ✌ ➻ ✵ ➽❭❬ ➞ t ➢ ✝ ✌ t ➢ ✝ ❚r➊✏✎✵✑✮✗✚✙✱✕✺✤✶✙✛✰✮✫✚✑✮✗✛✗✛✾✸✤●✙❍✜✬✑✇❉✲✦★✧✱✻❨✾✸✫✛✑✲✫❲ ❏ ❄❘✎⑦❪❫✰✮✤✣✑✲✫✛■★✕✺✑❞✜✣✑✪❦❽✑✲✫✛✧✱✕ ✽ ✴ ✜✣✭①✗❝❬✖✗❝✙✹❃✲✧❘✑❂❚ ✞❛✤✣✑❞✩✽✦✸✤✣✤✣✑✪✑✲✗✚✙✹✕✺✧❍✾❵✙✹✕✘✦✸✤✌✜✣✑▲❉✮✑✮✎✺✎✘✑✔❁✏❉✮✕❹✑✲✗✚✙✜✣✦★✤✣✤✬✰✮✑✢✻❨✾✸✫❞→❦❘❊❚✺⑩♣➶✸➣✿✑✲✙✯✜✣✦★✤✬❉✆☎ ➀❳❲ ❏ ❃ ✽ ✴ ➀ ❩
✏ ➻ ✵✢➊ ❨ ➽ ✌ ➻ ✵ ➽❭❬ ➞ t ➢ ✝ ❚

✞❛✤✣✑✥✰❋✙✹✭✣✜✬✑✞✫✛✾✸✻✣✕✺✜✣✑♦✜✣✑✥❉✲✑✥✫✹✾✸✻✣✻◗✦★✫❝✙✵✑✮✤⑤▼❴✦★✤✣❉❋✙✹✕✺✦★✤⑤✜✣✑ ✵ ✧❘✦✸✤✶✙✛✫✛✑✥✴✶✭✣✑✝☎➅✜✣✕✺❢✸✑✮✫✚■★✑✥✻✽✦✸✭✣✫✵ ✮ ➪❘✑✲✙♥✗✮❪➹✾✸✤✣✤✶✭✣✎✺✑▲✻◗✦★✭✣✫ ✵ ✮
☞ ❚◗❣✷✑✮✗❛❉❳✾✸✗❛✜✣✑✮✗✥➶✴✙ ➙ ❅➏→ ✵ ➀ ✮ ➣✯✑✲✙❛✜✣✑✮✗♥✩✣✕✘✎✺✎✘✕❧✾❂✫✛✜✣✗➶❂✙ → ✵ ➀ ✮ ❃ ➇ ➣✼✜✣✦★✤✣✤✣✑✲✤●✙♥✭✣✤❀✫✛✾✸✻✣✻◗✦★✫✚✙✯✜✒❪❫✦★✫✚✜✣✫✛✑✢✭✣✤✒❚❣❜❪➹✑✔✓✬✻✬✫✛✑✮✗✚✗✛✕✺✦★✤➍✜✬✑⑤✎⑦❪❫✑✮✤●✙✹✫✚✦★✻✣✕✘✑❍✑✮✗✚✙P✜✬✦★✤✣✤✣✰✲✑⑤✻❨✾✸✫✆✎✘✑✲✗✪✰✮✴✶✭❨✾❵✙✹✕✘✦✸✤✣✗✇→❦❘✖❚❡❶✸➣▲✑❋✙✌→❦❘✖❚❖⑩✎♦✸➣❋❚ ❅♦✤✑✒✑✽✑✮❉❋✙✹✭✣✑✞✎✘✑♦❉❙✳✣✾✸✤✣■★✑✲✧❘✑✲✤✶✙❛✜✣✑✥❢❂✾✸✫✛✕✘✾✸✩✣✎✺✑ ☎➅➀ ✄ ➂ ✄ ✴ r❨✦★↔ ✄ ✴ ➀ ✵ ✌ ❝ ✝ ▲ t ❡✺➢ ✝ ❃ ➻ ✵✢➊ ❨ ➽ ❚③✼✑✮✎✘✾P✧✱❃✮✤✬✑❞❄ ☛

✞ ☎ ✝ ➢ ❝ ✝ ▲ t ❡ ❚
✙♦✾✸✤✣✗✞❉✮✑P✫✚✰✮■★✕✺✧❘✑✆✕✺✤✶✙✛✑✮✫✚✧❘✰✲✜✣✕❧✾✸✕✺✫✛✑❂r❤✦★✤✉✫✛✑❋✙✹✫✛✦✸✭✬❢★✑✱✻✽✦✸✭✣✫✢✎✘✑✮✗♦▼❴✑✲✫✛✧✱✕✘✦★✤✬✗✥✎✘✑P✧❘↕✲✧❘✑✆❉✲✦★✧✆❁✻✽✦✸✫✚✙✹✑✲✧❘✑✲✤●✙♦✜✣✑ ☛ ✴❊✭✬✑✆✻✽✦★✭✬✫♦✜✣✑✮✗♥✩✽✦★✗✚✦★✤✣✗✢❄❍✩✣✾✸✗✛✗✚✑✪✙✹✑✮✧✱✻◗✰✮✫✹✾❵✙✹✭✣✫✚✑❀→❴❢✸✦★✕✘✫❛✻❨✾✸✫✹✾❂■★✫✹✾✸✻✬✳✣✑
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✜✐✦★✭✣✫✞✭✣✤⑧✤✣✦✸✧✪✩✣✫✛✑✱✜✣✑✱✻❨✾✸✫❝✙✹✕✘❉✲✭✣✎✘✑✲✗ ✓✬✓✖✰✸r✐✎✘✦★✫✚✗✛✴✶✭✣✑P✎❧✾⑤✙✹✑✲✧❘✻◗✰✮✫✛✾❂✙✹✭✬✫✛✑P✜✣✭⑧✗❝❬❊✗✚✙✹❃✲✧❘✑✑✲✗✚✙✆✗✚✭✏✎✱✗✹✾✸✧✱✧❘✑✲✤●✙✪■★✫✛✾✸✤✣✜✣✑❂r❻✎ ❪➹✰✲✴❊✭✣✾❂✙✹✕✺✦★✤ → ❶✖❚❙●★➣✢✕✺✧❘✻◗✦★✗✛✑✱✴✶✭✣✑❅✎✺✑❘✻◗✦✸✙✹✑✲✤●✙✹✕✘✑✲✎❱❉❙✳✬✕✘✧✱✕✘✴✶✭✣✑✜✣✑❋❢❊✕✘✑✮✤✬✤✣✑①✤✣✰✲■●✾❂✙✹✕❖▼♦✑❋✙❅■★✫✛✾✸✤✣✜☛✑✲✤ ✾✸✧✱✻✣✎✘✕❖✙✹✭✣✜✬✑✸❚ ➝ ✸ ✾ ✙✛✑✮✤✣✜☛❢✸✑✮✫✚✗⑤➪t✑❋✙❅✎✘✑✲✗❘✜✬✕✰✑✽✰✮✫✛✑✲✤●✙✹✑✮✗✗❝✙❙✾❂✙✛✕✘✗✚✙✛✕✘✴✶✭✣✑✲✗❭❉✲✦★✤●❢★✑✲✫✛■★✑✲✤✶✙♥❢★✑✮✫✚✗❛✎✘✾✆✗✚✙❙✾❵✙✹✕✘✗❝✙✹✕✺✴❊✭✬✑✥✜✣✑ ✼✌✾❵✓✁✌✼✑✲✎✘✎➡❈✁✗✼✦★✎✺✙✖➆✮✧❘✾✸✤✣✤✉→ ✂ ➳ ✝ ➻ ❵
➽ ✏

❵ ➣✔❚ ✙♦✾✸✤✣✗❭❉✮✑✢❉❳✾❂✗❭✎✺✑✮✗✵✰✲✴❊✭✣✾❂✙✹✕✺✦★✤✣✗❞→❦❘✖❚➹➶●➣✼✑❋✙✪→▼❘✖❚✶✵●➣✿✜✣✑✲❢❊✕✺✑✮✤✣✤✣✑✲✤●✙▲❾
✌ ➀ ✏ ➻ ✵✢➊ ❨ ➽❁ ✝ ➝ ✸ ✾ ➎ →▼❘✖❚❡➦ ✇●➣
✄ ➀ ✵ ✏ ➻ ✵❞➊ ❨ ➽❁ ✝ ▲ t ➝ ✸ ✾ ➔ →▼❘✖❚❡➦✖⑩❷➣

❅♦✤✇✑✮✤✇✜✣✰✮✜✣✭✬✕✺✙❭✾✸✎✺✦★✫✛✗✥❾
❆✝✆ ✞ ➻

✄ ✮
☞ ➎ ✌ ➽ ➀✆✝ ✏ ➻ ✵✟✞ ❨ ➽✺✄ ✝✵ ✝ ✌ ✝ ▲ t✡✠ ✠☞☛ ❝ ✝ ▲ t ❡ ✠✍✌✏✎ ✽✒✑ ☎✔✓✖✕✘✗ ✝ ✌✚✙ ✏

✕ ✵✛✞✢✜✤✣✥✣ ✙ ✗✧✦★✪✩✬✫✁✭✮✭✮✯✰✲✱✴✳ ✌✏✎ ✳✶✵✮✷✹✸ ✌✻✺ ✷✽✼✶✼✥✾ ✎✪✿❁❀✏❂ ✷ ✺❃✎ ✾❄✵✮✱❆❅ ✿❁❀ ✎❇✺❃✎ ❅ ✿ ✷✹✱❉❈ ✺ ➆❋❊ ✺ ✳✶● ✺ ✾ ✎■❍❑❏ ✑ ✵ ✌▼▲ ✫❖◆ ✾✔✱✽✼✶✾☞✵✮✱✼ ✿ ✺ ❊ ✌ ✳✶P◗✵✮✾ ✎ ❂ ✷ ✿❁❘❍✎ ✺ ❅✽✾❚❙ ❀ ✳ ✌ ✱✽❯ ✌ ❅✽✷❱❯✏✵✮❲ ❊ ✵✮✳ ✎❳✌ ❲ ✌ ✱ ✎❨✌❬❩ ❊ ✵✮✱ ✌ ✱ ✎ ✾ ✌ ✎❖❘❪❭ ✺ ✼✥✼ ✌✛✎❳✌ ❲ ❊❫❀ ✳ ✺❵❴✎ ✷✽✳ ✌ ❅ ✌ ✎ ✺ ❅ ✌ ✱✽✼✥✾ ✎ ❀ ❅ ✌ ✱✽✾❄✸ ✌❛✺ ✷✖❜❝✵✮✱ ✺ ✷✽✱ ✌ ❯◗✳✶✵✮✾✔✼✶✼ ✺ ✱✽❯ ✌✛✌ ✱ ✎ ✵✮✾✖❅ ✿❞❀ ❯❇❡ ✌ ✎✘✎ ✌✛✌ ✱❢●❣✵❤✱✽❯ ✎ ✾✔✵✮✱❅ ✌ ✎✐✿❞❀ ✱ ✌ ✳✥❈❤✾ ✌ ✫✹◆ ❊ ✺ ✳ ✎ ✾✔✳❥❅ ✌ ✎✐✿❞❀◗❂ ✷ ✺❃✎ ✾✔✵✮✱ ★✪✩✬✫❦✭❤✭❤✯ ✵✮✱❢✳ ✌✏✎ ✳✥✵✮✷✬✸ ✌ ❭ ✾ ✌ ✱ ✎✪✿ ✵✮✳✶❅✽✳ ✌ ❅✽✵❤❲❪✾❄✱ ✺ ✱ ✎❅✽✷✒✳ ❀ ✼✥✷ ✎ ✎❇✺❃✎ ❅ ✌♠❧ ✵✮❲■❲ ✌ ✳✥❲ ✺ ✱✽✱ ✌✏✎ ❅ ✌✟♥❆✌ ✾✔❅ ✌ ✱✽❲♣♦ ✎✺✎ ✌ ✳✟q❁r✤s✐❜ ❂ ✷✽✾ ✎ ✳✶✵✮✷✹✸ ✌ ✎✐✿ ✌❬❩ ❊ ✳ ✌ ✼✥✼✶✾✔✵✮✱❈ ❀ ✱ ❀ ✳ ✺ ✎ ✌ ❅ ✌ ✎ ✺ ❊ ✺ ✳ ✎ ✾ ✌ ✎ ✾✔✼✥✼ ✌ ❅ ✌ ✎ ✺ ❅ ✌ ✱✹✼✥✾ ✎ ❀ ❅ ✌ ✱✽✾❚✸ ✌❛✺ ✷ ❩ ❘✴❊ ✺ ✳ ✎ ✾❄✳❋❅ ✌ ❲ ❀ ✎ ❡✽✵t❅ ✌ ✼✼ ✌ ❲■✾✔❯ ✎ ✺ ✼✥✼✶✾ ❂ ✷ ✌ ✼ ❊ ✵✮✷✹✳♣✷✽✱✉✼✶✈t✼ ✎✥✇ ❲ ✌ ❅ ✌ ❊ ✺ ✳ ✎ ✾✔❯✏✷ ✎ ✌ ✼ ✌ ✱✉✾❄✱ ✎✥✌ ✳ ✺ ❯ ✎ ✾✔✵✮✱❉❅ ✺ ✱✽✼ ✎ ✺ ✎ ✾✔❲■✾ ✎✥✌✼ ✺✤❩✬①☞✌ ✎✺✎ ❴✄② ✵ ✎ ✎ ➆ ❲ ✺ ✱✽✱ ✫✹③ ✵✮✷✹✳⑤④ ✑ ✜ ✵✮✱▼✳ ✌❬✎ ✳✥✵❤✷✹✸ ✌✛✺ ✎ ✵❤✳✥✼ ✎ ✌ ✳ ❀ ✼✶✷ ✎ ✎❳✺❃✎ ❅ ✌⑦⑥ ✳✥❅✽⑧✮✼ ❊ ✵✮✷✽✳⑨ ✕❣⑩ ✣ ✠ ★ ✸✮✵❤✾✔✳❥❯❇❡ ✺ ❊ ✾ ✎ ✳ ✌⑦❶ ✯❬✫
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✱ ❡ ❊ ✷✽✾✔✼ ✎ ❡ ✼■❯❇❡ ✺ ❊ ✾ ❣ ✳ ❡ ✼ ❊ ✳ ❀ ❯ ❀ ❅ ❡ ✱ ❣ ✼ ✵✮✱✧✼ ✺ ✾ ❣ ❂ ✷ ❡ ❜ ❡ ❩ ❯ ❡ ❊ ❣ ❀ ❅ ✺ ✱✽✼ ✎ ❡ ❯ ✺ ✼❪❅ ✿ ✷✽✱✼ ❊ ❡ ❯ ❣ ✳ ❡ ❀◗❂ ✷✽✾❄❅✽✾✔✼ ❣ ✺ ✱ ❣ ❜ ✎ ❡ ✼ ✸ ✺ ✳✥✾ ✺ ❣ ✾❄✵✮✱✽✼ ❅ ❡ ❳❩❨❭❬ ❊ ✵✮✷✽✳✚❅ ❡ ✼❪● ❡ ✳✶❲❪✾❄✵✮✱✽✼ ✼✶✵✮✱ ❣❪❣ ✳ ✇ ✼■❅✽✾❚● ❴● ❀ ✳ ❡ ✱ ❣♦❡ ✼ ❅✽✷ ❯ ✺ ✼ ❭ ✵✮✼✥✵❤✱✽✾ ❂ ✷ ❡ ✫ ✷ ❡ ❊ ✵ ❣q❡ ✱ ❣ ✾ ❡ ✎ ❯❇❡✽✾✔❲■✾ ❂ ✷ ❡⑨❡ ✼ ❣ ❈✮✳ ✺ ✱✽❅ ❊ ✺ ✳❪✳ ✺ ❊✽❊ ✵✮✳ ❣ ❘✎✐✿❞❀ ✱ ❡ ✳✥❈✮✾ ❡ ❅ ✿ ❡ ❩ ❯✏✾ ❣ ✺ ❣ ✾✔✵❤✱ ★ ✸✮✵❤✾✔✳ ✵ ❈✮✷✽✳ ❡ r ✫ ❀✤✯ ❅ ✺ ✱✽✼ ✎ ✺ ✎ ✾❄❲❪✾ ❣♦❡ ❈ ✺✉⑩ ❅ ❀ ❈ ❀ ✱ ❀ ✳ ❀ ✫❩✷ ✺ ●❣✷✽❈ ✺ ❯✏✾ ❣ ❀❅✽✷ ✼✶✈ ❣ ✇ ❲ ❡ ❘✻❭ ✺ ✼✥✼ ❡❶❣q❡ ❲ ❊ ❀ ✳ ✺ ❣ ✷✽✳ ❡❷❣q❡ ✱✽❅ ✸ ❡ ✳✥✼ ✎✐✿ ✾✔✱ ✵ ✱✹✾ ✫✖③ ✵✮✷✽✳✟✳ ❀ ✼✥✵✮✷✹❅✽✳ ❡ ✎ ❡ ✼ ✈✬✼ ❣ ✇ ❲ ❡❅ ✿❞❀◗❂ ✷ ✺ ❣ ✾✔✵✮✱✽✼ ★✪✩✬✫❇❆✮✯ ❡✚❣ ★✪✩✬✫✿✾ ✯ ❜ ✾ ✎ ● ✺ ✷ ❣ ❯ ❡❊❣q❣q❡ ●❣✵✮✾✔✼ ❴ ❯◗✾❨❯◗✵✮✱✹✱ ✺✽✼ ❣ ✳ ❡ ✎ ❡ ❅ ❀ ✸ ❡ ✎ ✵ ❊✽❊ ❡ ❲ ❡ ✱ ❣✺ ✼✶✈t❲ ❊ ❣ ✵ ❣ ✾ ❂ ✷ ❡ ❅ ❡ ✎ ✺ ●❣✵✮✱✽❯ ❣ ✾✔✵✮✱ ❊ ✵ ✎ ✈ ✎ ✵✮❈ ✺ ✳✶✾ ❣ ❡✽❲ ❡ ❅ ✺ ✱✹✼ ✎ ✺ ✎ ✾✔❲■✾ ❣q❡ ✾❁❀ ❂ ❭ ✷ ✺✆❃ ✷ ❡ ✣ ✫❦ ✺ ✳✥✵✮✱✽✾ ❡✚❣ ✺ ✎ ✫ q❸r ❀ s ❅✽✵✮✱✹✱ ❡ ✎✐✿ ❡ ❩ ❊ ✳ ❡ ✼✥✼✶✾✔✵✮✱❢❅ ✿ ✾✔✱ ✸ ❡ ✳✥✼✥✾❄✵✮✱❢❅ ❡ ✾❹❀ ❂ ❭ ✷ ✺ ✣ ❍
✾❁❀ ❂ ❭ ✷ ✺ ✣✿❫ ✷❻❺❽❼❾ ❿✜➀✂➁✖➂ ❭ ❺ ⑩ ✣➄➃➆➅ ❂ ❘✣➇

❿ ❭ ✺ ❘ ❲ ✣➈✖❭ ④❇➉ ✜ ✷➊❺ ⑩ ✣ ✷➌➋➎➍✉➏ ❭☞➐ ④ ✣ ✾❁❀ ❂ ❭ ✷ ✺ ❘ ❲ ✣ ❛ ★ r ✫ r ✯
✰✲✱ ✱✹✵ ❣♦❡ ✳ ✺ ❂ ✷ ❡ ❊ ✵✮✷✹✳ ❅ ❡ ✼ ✸ ✺ ✎ ❡ ✷✽✳✥✼ ❅ ❡ ❲■✾ ❴ ❡ ✱ ❣ ✾ ✇ ✳ ❡ ❅ ❡ ④ ❜ ✎ ❡✈❣q❡ ✳✶❲ ❡➑❡ ✱ ✾❁❀ ❂ ❭ ✷ ✺ ❘ ❲ ✣❅✽✾✔✼ ❊ ✺ ✳ ✺✽✼ ❣ ✫ ✱ ❡ ❊✣✎ ✷✹✼ ✎ ✵✮✳✥✼ ❂ ✷ ❡ ④ ❡ ✼ ❣⑨❡ ✱ ❣ ✾ ❡ ✳ ✎ ✺ ✼✥✵❤❲❪❲ ❡ ❅ ✺ ✱✽✼ ★ r ✫ r ✯ ✼ ✿ ✺ ✳✥✳q♣ ❣♦❡ ❘②✎ ✺❊ ✺ ✳ ❣ ✾ ❡♥❡ ✱ ❣ ✾ ✇ ✳ ❡ ❅ ❡ ④ ✙ ❺ ✫✰✲✱❆✳ ❡ ❲ ❊✬✎ ✺ ❯ ❡ ✺ ✎ ✵✮✳✶✼ ✾❁❀ ❂ ❭ ✷ ✺ ✣ ❊ ✺ ✳ ✎ ❡❛❣♦❡ ✳✶❲ ❡ ❅ ❡ ❅✽✳✥✵❤✾ ❣♦❡ ❅ ❡ ✎✐✿❞❀◗❂ ✷ ✺ ❣ ✾✔✵❤✱ ★ r ✫ r ✯ ❅ ✺ ✱✽✼✎ ❡ ✼ ❀◗❂ ✷ ✺ ❣ ✾✔✵✮✱✽✼ ★✪✩✬✫ ❆❤✯ ❡✚❣ ★✐✩t✫❇✾ ✯ ✫✞❥ ✵✮❲■❲ ❡ ✺ ❘ ❲ ❣q❡ ✱✽❅ ✸ ❡ ✳✥✼ ⑩ ❀ ✳✶✵ ❡❊❣ ❂ ✷ ❡ ✾❁❀ ❂ ❭ ❍ ✣✒➒➓❊➔ ➁ ❍ ❜
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❿
✣ ❂ ❘✣➇

❿
➈✖❭ ④❇➉ ✜ ✷➊❺ ⑩ ✣ ✷➌➋✚➍❞➏ ❭ ➐ ④ ✣ ➈✖❭ ④ ➉ ✜✤✣✞✤ ❘ ✸➎✹✗ ❂ ❛ ★ r ✫ ❶ ✯
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❿
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❿
➈✖❭ ④❇➉ ❺♥✷➊❺ ⑩ ✣ ➉ ➋➎➍❞➏ ❭☞➐ ④ ✣ ④ ➈✖❭ ④ ➉ ✜✤✣✞✤ ❘ ✸✚✹✗ ❂✎✥✘❲ ✦ ★ r ✫✁✩✮✯

✷ ❡ ✼ ❣♦❡ ✳✥❲ ❡ ✼ ❡ ✱ ✎ ✵❤✾ ❅ ❡ ❊ ✷✹✾✔✼✥✼ ✺ ✱✽❯ ❡❄❡ ✱ ✗ ❡✚❣ ✣ ❯◗✵✮✱ ❣q❡ ✱ ✷✽✼✲❅ ✺ ✱✽✼ ✎ ✺ ✼✶✵✮❲❪❲ ❡ ❅ ❡ ✼ ❀◗❂ ✷ ✺❵❴❣ ✾✔✵✮✱✽✼ ★ r ✫ ❶ ✯ ❡✚❣ ★ r ✫❦✩❃✯ ❊ ❡ ✷✬✸ ❡ ✱ ❣ ♣ ❣ ✳ ❡ ✳ ❡❊❣ ✳✥✵❤✷✹✸ ❀ ✼ ❡ ✱✒✷ ❣ ✾ ✎ ✾✔✼ ✺ ✱ ❣ ✎ ❡ ❅ ❀ ✸ ❡ ✎ ✵ ❊✽❊✹❊ ❡ ❲ ❡ ✱ ❣ ❅ ❡❧ ✵❤❲❪❲ ❡ ✳ ● ❡ ✎ ❅✻❅ ❡ ❳ ❭✧✦ ✣ ❡✚❣ ❅ ❡ ✦ ❳ ❭✧✦ ✣ ★ ✸✮✵❤✾✔✳ ❊ ✺ ✳ ✺ ❈✮✳ ✺ ❊ ❡ ❡ ✼ ✩✬✫✁✭✮✯ ✫③ ✳ ❡ ✱✽✵✮✱✽✼ ④ ❫ ✜ ❊ ✵✮✷✽✳ ❯◗✵✮❲ ❊ ✳ ❡ ✱✽❅✽✳ ❡ ❯ ❡ ✼ ✳ ❀ ✼✥✷ ✎ ❣ ✺ ❣ ✼ ✫ ✷ ❡ ✼ ❀◗❂ ✷ ✺ ❣ ✾✔✵✮✱✽✼ ★ r ✫ ❶ ✯ ❡✚❣ ★ r ✫❦✩❤✯ ✼ ❡✳ ❀ ❅✽✷✽✾❄✼ ❡ ✱ ❣ ❘ ❍
❝ ❫ ✣ ➉ ✤ ❘ ✸✚✹✗ ❛ ★ r ✫ r ✯❏ ❫ ❴ ➉ ❝ ➇❺ ❫ ✣ ➇❺ ➉ ❺ ➂ ❭ ❺ ✣✗ ➇ ✷ ✤ ❘ ✸✚✹✗ ➇ ✦ ★ r ✫s❅ ✯

③ ✵✮✷✽✳ ✺ ✸✮✵✮✾❄✳ ✎✐✿ ❡ ❩ ❊ ✳ ❡ ✼✶✼✥✾✔✵❤✱✻❅ ❡✩★ ★ ❡❊❣ ❊ ✺ ✳ ❯✏✵✮✱✽✼ ❀◗❂ ✷ ✺ ✱ ❣ ❅ ❡ ❳❩❨❅❬ ✯ ❡ ✱✻●❣✵✮✱✹❯ ❣ ✾❄✵✮✱ ❅ ❡ ❴ ❡✚❣❝ ❜ ✵✮✱✒❅✹✵✮✾ ❣ ❯✏✵✮✱✽✱ ✺✏✼ ❣ ✳ ❡ ✣ ❡❊❣ ✗ ❡ ✱✒●❣✵✮✱✽❯ ❣ ✾❄✵✮✱✻❅ ❡ ❴ ❡✚❣ ❝ ✫◆ ✎✐✿ ✵✮✳✶❅✽✳ ❡ ❅✽✵❤❲❪✾❄✱ ✺ ✱ ❣ ✵✮✱ ✺ ✣ ❫ ✣ ➁ ❫ ❝ ❡✚❣ ✗ ❫ ✗ ➁ ❫✫✪ ❺ ➂ ❭ ❺ ✣ ✙ ❴ ✫⑥ ✱❢✾✔✱ ✺ ❡ ❯ ❣ ✺ ✱ ❣ ❯ ❡ ✼❥✸ ✺ ✎ ❡ ✷✽✳✥✼ ❅ ✺ ✱✹✼ ✎✪✿❁❀✏❂ ✷ ✺ ❣ ✾❄✵✮✱ ★✐✩t✫ r ✯ ✵❤✱✒✵ ❭ ❣ ✾ ❡ ✱ ❣ ✎✐✿ ❡ ✱ ❣ ✳✶✵ ❊ ✾ ❡ ❍
★ ❫ ❺ ✪ ❺ ➂ ❭ ❺ ✣ ❴ ❜ ❂ ✷✽✾✲❯✏✵✮✾✔✱✹❯◗✾✔❅ ❡ ✺ ✸ ❡ ❯ ★✐✩t✫ ❀✤✩❃✯❬✫P✷ ✿ ❡ ❩ ❊ ✳ ❡ ✼✥✼✶✾✔✵✮✱ ❅ ❡✬★ ❘s✎✐✿ ✵✮✳✥❅✹✳ ❡✼✶✷ ❊ ❀ ✳✥✾ ❡ ✷✽✳ ✼ ❡ ● ✺ ✾ ❣ ❘❆❊ ✺ ✳ ❣ ✾✔✳■❅ ✿ ✷✹✱✍❅ ❀ ✸ ❡ ✎ ✵ ❊✽❊ ❡ ❲ ❡ ✱ ❣ ❊ ❡ ✳ ❣ ✷✽✳ ❭ ✺ ❣ ✾❄●✲❅ ❡ ✣ ❡❊❣ ✗ ❅ ✺ ✱✽✼★ r ✫ r ✯ ❡✚❣ ★ r ✫s❅ ✯ ✫ ✰✲✱ ✺ ❭ ✵✮✷ ❣ ✾ ❣ ❘ ❍

✣ ❫ ✣ ➁ ✷ ❴
❺ ➂ ❭ ❺ ✣ ✤ ❘✮✭ ➇✰✯ ❯ ➇ ❨ ❙✲✱ ✇ ❛ ★ r ✫❁❀ t ✯

✗ ❫ ✗ ➁ ✷ ❭ ❝ ➉✴✳ ✱➇✰✯ ❯ ➇ ❨✎✵❺ ❴ ✤ ❘ ✭ ➇✰✯ ❯ ➇ ❨ ❙✲✱ ✇✷✶ ✸✧✹✛✺ ❀ ❀✼✻⑥✾✽❀✿ ❡❂❁❄❃ ✎☎❅❇❆✒❅ ✽ ❣❉❈✚❡❂❊◗❡✔❋●❃ ✿ ❡❍❊■❊❑❏☎▲ ✽ ❊◆▼ ❅ ✽ ❊ ✸P❖●✺ r ✻ ▲ ✽ ▲❘◗➄❣■❏➆❡ ✽ ❣ ✵✮✽ ❅❂✎ ❡❂❁❶❡ ✽ ❣❚❙
★ ❫ ❺ ✪ ❺ ➂ ❭ ❺ ✵ ❴ ✷ ✤ ❘✂❯ ❛ ✸✧✹✛✺ ❀✼❱❘✻

▲ ❝❳❲ ❫ ✪ ❺ ➂ ❭ ❺ ✵■❨ ❴ ❝ ➉ ➃➆➅ ❭ ✪ ❺ ➂ ❭ ❺ ✵■❨ ❴ ✵ ✺ ⑥✾✽ ▼✢❏❬❩✆❏☎❊ ❅ ✽ ❣ ❳❩❨❅❬❳❭✂❪ ❏❫❈❂▲ ✿❑✿ ❡❂❊❑❃❴▲ ✽ ▼❛❵ ✎P❜ ❡ ✽●❝❣ ✿ ▲❘❃✢❏ ❡ ✸P✹●✺ ❀✼❱❞✻ ❃ ❅ ✿ ✎P❜ ❡❡❋●❃ ✿ ❡❍❊■❊■❏❢▲ ✽ ✸✙❖●✺ ❀ ❖ ✻ ▲ ✽ ▲❘◗➄❣■❏➆❡ ✽ ❣ ✎P❜❤❣ ❭✂❪ ❏❢❩ ❅✸✎ ❡ ✽ ❣❥✐☞❡ ✿ ❁❳❏❢▲ ✽ ❏ ❭✆❪ ❡❦▼✂❡✸✧✹✛✺ ❱❇✻ ❃❴▲ ❪✛✿ ④ ❫♠❧ ✺ ✷ ❅❇✎ ▲❘❏✞▼➄❡⑨❦ ❪ ❁♥◗✘❡ ✎ ❡❂❊ ❣❦◗✢❏ ❡ ✽♦✿ ❡❊❣ ✿ ▲ ❪ ❩ ❣ ❡♣❃❫▲ ❪✢✿ ▼➄❡❂❊✗✐☞❡ ✿ ❁❳❏❢▲ ✽ ❊❈❍▲❘❁❳❁❶❡ ❅ ❣❱❣♦❡ ✽ ▼ ❪ ▼✂❡ ✎✙❜q❣ ❭✂❪ ❏❬❩ ❅❂✎ ❡ ✽ ❈➎❡✩◗❫▲❘❊■▲ ✽ ❊ ✳ ✐☞❡ ✿ ❁❄❏☎▲ ✽ ❊ ✸ ❩❇▲❘❏ ✿ ❈✎r ❅ ❃✢❏ ❣ ✿ ❡ ❶ ✻ ✺✮s ✽ ❈❂▲❘❁ ❝❃ ✿ ❡ ✽ ▼ ❅✸✎ ▲ ✿ ❊ ❭✂❪ ❡❞t✉◗✢❏➆❡ ✽❚❭✆❪ ❡✈▼ ❣ ❃✩❡ ✽ ▼ ❅ ✽ ❣■❊✇▼✂❡ ❝ t ✎ ❡❂❊✔❣♦❡ ✿ ❁❶❡❂❊①❏❢❊■❊ ❪ ❊②▼ ❪ ▼ ❣ ❩❞❡ ✎ ▲❘❃✛❃✘❡❍❁❪❡ ✽ ❣
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✷ ❡❂❊✿❣ ✿ ❅ ❩ ❅ ❪ ❋❄❃✛❏☎▲ ✽✢✽ ❏➆❡ ✿ ❊ ▼➄❡✠✟✱❡❊❣ r✂❡ ❡ ✽ ❀✜❅ ❆☛✡✌☞ ❀✎✍ ❊ ❪✢✿ ✎ ❅ ▼✂❡ ✽ ❊❑❏ ❣ ❣ ▼✂❡ ✽ ❏❢❩✉❡ ❅ ❪ ❋❳▲ ✽ ❣❃✩❡ ✿ ❁❳❏❢❊ ▼✂❡✗▼ ❣ ❈ ✿ ❏ ✿ ❡ ▼ ❅ ✽ ❊ ✎ ❡❂❊ ✏ ✿ ❅ ✽ ▼✂❡❍❊ ✎ ❏✤✏ ✽ ❡❂❊ ✎ ❡❥❈❂▲❘❁❄❃❫▲ ✿ ❣q❡❂❁❶❡ ✽ ❣❚▼✂❡ ✎ ❅ ▼✂❡ ✽ ❊■❏❳❣ ❣ ▼✂❡✽ ❏❬❩❞❡ ❅ ❪ ❋ ❡ ✽ ❃✢r ✭ ❊❑❏ ❭✂❪ ❡ ✽✂❪ ❈ ✎❢❣✒❅ ❏ ✿ ❡ ✺ ✷ ❡✗❊ ❪ ❈❍❈ ✴❍❊✌▼✂❡✗❈✚❡✗❁❳▲✆▼✘✴ ✎ ❡♥❃ ✿ ▲✉❩✆❏➆❡ ✽ ❣❚▼ ❪ ✐ ❅ ❏ ❣ ❭✂❪ ❡✎ ❡❂❊ ▼✛▲ ✽✢✽ ❣ ❡❂❊ ❡✔❋●❃ ❣ ✿ ❏☎❁❶❡ ✽ ❣ ❅✸✎ ❡❂❊ ❊■▲ ✽ ❣ ❅ ❊❑❊q❡ ⑩ ◗✢❏➆❡ ✽ ✿ ❡❍❃ ✿ ▲✆▼ ❪ ❏❳❣♦❡❍❊ ❅✸✎ ▲ ✿ ❊ ❭✆❪ ❡ ✎ ❡❍❊ ❅ ❃✢❃ ✿ ▲✒❋●❏ ❝❁ ❅ ❣ ❏❢▲ ✽ ❊✞❊❑▲ ✽ ❣◆❃ ✎ ❪ ❣ ✶✉❣ ✏ ✿ ▲❘❊■❊❑❏✤✴ ✿ ❡❂❊ ✺ ✱ ✽ ❡ ✍✘❡✚❣ ✎ ❡❂❊ ❏ ✽ ❣q❡ ✿ ❅ ❈✚❣ ❏❢▲ ✽ ❊ ❡ ✽ ❣ ✿ ❡ ❃ ❅ ✿ ❣ ❏☎❈ ❪ ✎ ❡❍❊ ❊■▲ ✽ ❣❃ ✿ ❏☎❊❱❡❂❊■❡ ✽ ❈❂▲❘❁❄❃➄❣♦❡ ❊❱❡ ❪ ✎ ❡❂❁❶❡ ✽ ❣ ❵❛❣ ✿ ❅ ❩❞❡ ✿ ❊ ✎ ❡ ❈✎r ❅ ❁❳❃ ❁❄▲ ✭ ❡ ✽ ✺❴s ✽ ❊ ❜ ❏ ✽ ❣♦❡ ✿ ❡❍❊■❊q❡ ❅ ❪ ❈ ❅ ❊▲ ❝ ✎ ❡◆❊ ✭ ❣✵✴❍❁❪❡ ❅ ❪✛✽ ❡ ❣ ✽ ❡ ✿ ✏❘❏➆❡✑✏❳t ❡✚❣✿❡❂❊ ❣✞❈❍▲❘❁❳❃❫▲❘❊ ❣ ▼➄❡♥❺❇❣ ✭ ❃✩❡❂❊ ▼✂❡◆✐☞❡ ✿ ❁❄❏☎▲ ✽ ✸ ❝ ❡✚❣✓✒ ✻❅ ❩❞❡❍❈ ❪✛✽ ❁❄▲❘❁❶❡ ✽ ❣ ❅ ✽ ✏ ❪ ✎ ❅ ❏ ✿ ❡✕✔ ❡❊❣ ❅ ❩✉❡❂❈ ▼ ❣ ✏ ❣ ✽ ❣ ✿ ❣ ❊❱❡ ✽ ❈✚❡♥▼✂❡ ❊■❃✢❏ ✽ ✺✖ ❅ ❏☎❊❉❃❴▲ ❪✢✿ ❈❂▲❘❁❄❁❪❡ ✽ ❈➎❡ ✿❉✽ ▲ ❪ ❊ ❣ ❣ ❪ ▼✢❏➆❡ ✿ ▲ ✽ ❊ ✎ ❡ ❈ ❅ ❊❉▼ ❜ ❪✢✽ ❊ ✭ ❊ ❣✵✴❍❁❪❡ ❅ ❩✉❡❂❈ ❪✢✽ ❁❄▲❘❁❶❡ ✽ ❣❅ ✽ ✏ ❪ ✎ ❅ ❏ ✿ ❡✘✗ ❊❱❡ ✎ ▲ ✽ ✎P❜ ❅ ❋●❡✚✙ ✺ ✺✷ ❅ ▼✂❡ ✽ ❊❑❏ ❣ ❣ ▼➄❡ ✽ ❏❢❩❞❡ ❅ ❪ ❋ ❊ ❜❤❣ ❈ ✿ ❏ ❣◆❈❂▲❘❁❄❁❶❡❥❙❳❩❨❅❬ ❭ ❝✣❛ ✒ ❛ ✗ ❛ ✏ ✵ ❫ ✛✜✣✢ ❿ ✤ ✢ ❿ ✥✧✦ ❭
❝ ✷✩★✫✪ ✵ ✦ ❭ ✒ ✷✬★✭✪ ✵ ✦ ❭ ✏ ✷✮✏ ✜ ✵ ✦ ❭ ✗ ✷✮✗ ✜ ✵ ✶♥✸ ❅ ✺ ❀✼✻

✫ ❩❞❡❍❈❦❙
✏ ✜ ❭ ★ ✇ ❛ ★✫✪ ✵ ❫ ✛✰✯ ❭ ★ ✇ ❭✣✱ ✵■✵ ✜ ✦ ✇ ❭✣✱ ✵ ➉ ✛✲✯ ❭ ★✫✪ ❭✳✱ ✵❑✵ ✜ ✦ ✪ ❭✳✱ ✵ ❛ ✸ ❅ ✺ ❱❘✻
✗ ✜ ❭ ★ ✇ ❛ ★✫✪ ✵ ❫ ✛✰✯ ❭ ★ ✇ ❭✣✱ ✵■✵ ✜✵✴ ✇ ❭✣✱ ✵ ➉ ✛✰✯ ❭ ★✭✪ ❭✣✱ ✵❑✵ ✜✶✴ ✪ ❭✣✱ ✵ ❛ ✸ ❅ ✺ ❆ ✻

★ ✇ ❫ ✛✰✯ ❭ ★ ✇ ❭✣✱ ✵■✵ ✜ ❛ ✸ ❅ ✺ ✾✂✻
★✭✪ ❫ ✛✰✯ ❭ ★✭✪ ❭✣✱ ✵❑✵ ✜ ✶ ✸ ❅ ✺ r ✻



�✁� ✄❄☎✬✝➄✟✯✠ ☛✜✌✭✎✄✂✄✂✿✕✘✗✞✙✚☛✆☎✣✢✤✎✦✌✆☎✣✝✂✶ ✠✳✙✚☛✜✎✞✝✬✌✟☎✡✠✩✠✳✢✤✎✦✪✬✝ ✙✍✙✚✎❖☛✜✎✣✢✤✟☛☎ ✌✭✝➄☛✭✴✞✌✏✎
s ❝ ★✌☞ ❭✣✱ ✵ ❡❂❊ ❣ ✎ ❡ ✽ ▲❇❁❥◗ ✿ ❡✈▼ ❜ ▲●❈❍❈ ❪ ❃ ❅ ❣ ❏❢▲ ✽ ❊②▼ ❪❥✽ ❏❬❩❞❡ ❅ ❪ ❵ ❪✢✽ ❡ ❃ ❅ ✿ ❣■❏☎❈ ❪ ✎ ❡ ✱ ❃❴▲ ❪✢✿ ✎ ❡❹❣ ✭ ❃✩❡▼✂❡ ✐☞❡ ✿ ❁❳❏❢▲ ✽✎✍ ✺ ✦ ☞ ❭✣✱ ✵ ✸ ✿ ❡❂❊❑❃ ✺ ✴ ☞ ❭✣✱ ✵ ✻ ▼ ❣ ❊❑❏✤✏ ✽ ❡ ✎P❜❤❣ ✽ ❡ ✿ ✏❘❏➆❡ ✸ ✿ ❡❍❊■❃ ✺ ✎ ❡ ❁❳▲❘❁❶❡ ✽ ❣ ❅ ✽ ✏ ❪ ✎ ❅ ❏ ✿ ❡❊q❡ ✎ ▲ ✽ ✎P❜ ❅ ❋➄❡ ✙ ✺ ✻ ▼ ❪ ✽ ❏❬❩❞❡ ❅ ❪ ❵ ❪✛✽ ❡ ❃ ❅ ✿ ❣ ❏❢❈ ❪ ✎ ❡ ✱ ✺ ❀ ❡❂❊ ❣ ✎✙❜ ❏ ✽ ▼✢❏☎❈✚❡❄▼➄❡ ❈❂▲ ✽ ✵ ✏ ❪✢✿ ❅ ❣ ❏❢▲ ✽▼✂❡❂❊ ❃ ❅ ✿ ❣ ❏❢❈ ❪ ✎ ❡❂❊❚❃❴▲ ❪✢✿✌❪✛✽ ❡ ❣ ✽ ❡ ✿ ✏❘❏➆❡❛❡❊❣ ❪✢✽ ❁❳▲❇❁❪❡ ✽ ❣ ❅ ✽ ✏ ❪ ✎ ❅ ❏ ✿ ❡♥▼✢▲ ✽✢✽ ❣ ❊ ✺ s ✽ ❃ ✿ ❡ ✽ ▼❡ ✽ ❊ ❪ ❏ ❣q❡ ✎ ❅ ❣ ✿ ❅ ✽ ❊ ✐ ▲ ✿ ❁ ❣ ❡❚▼✂❡ ✷ ❅ ❃ ✎☎❅ ❈➎❡✩▼➄❡ ❳❩❨❅❬ ❙✏ ❭✒✑ ✇ ❛ ✑ ✪ ❛ ✧ ❛ ❤ ✵ ❫ ✓ ❼➁ ✓ ❼➁ ✓ ❼➁ ✓ ❼➁ ❳❩❨❭❬ ❭ ❝✣❛ ✒ ❛ ✗ ❛ ✏ ✵ ❈❊❉●❋ ❭✒✑ ✇ ❝ ➉ ✑ ✪✫✒✐✷ ✧ ✏❪✷■❤✫✗ ✵✕✔ ❝ ✔ ✒ ✔ ✏ ✔ ✗

❫ ✛✜✣✢ ❿ ✤ ✢ ❿ ✥ ❈❊❉●❋✗✖ ✑ ✇ ✛✰✯ ❭ ★ ✇ ❭✣✱ ✵■✵ ✜ ➉ ✑ ✪ ✛✰✯ ❭ ★✫✪ ❭✳✱ ✵■✵ ✜ ✷ ✧ ✛✰✯ ✦ ❭ ★ ✇ ❭✳✱ ✵■✵ ✜ ✦ ✇ ❭✳✱ ✵ ➉ ❭ ★✫✪ ❭✳✱ ✵■✵ ✜ ✦ ✪ ❭✣✱ ✵✩★
✷◗❤ ✛✰✯ ✦ ❭ ★ ✇ ❭✳✱ ✵■✵ ✜✵✴ ✇ ❭✳✱ ✵ ➉ ❭ ★✭✪ ❭✳✱ ✵❑✵ ✜✵✴ ✪ ❭✳✱ ✵ ★✙✘✸ ❅ ✺ ✡ ✻❥ ▲❘❁❄❁❪❡✓★ ✇ ❡✚❣ ★✫✪ ❃ ✿ ❡ ✽✢✽ ❡ ✽ ❣ ✎ ❡❍❊✾❩ ❅❂✎ ❡ ❪✛✿ ❊ t ▲ ❪ ❀ t ✎P❜❤❣ ❭✆❪ ❅ ❣ ❏❢▲ ✽ ✸ ❅ ✺ ✡ ✻ ❊ ❜❤❣ ❈ ✿ ❏❳❣✠❈❂▲❘❁❄❁❶❡ ❙✏ ❭✚✑ ✇ ❛ ✑ ✪ ❛ ✧ ❛ ❤ ✵ ❫ ✛ ✯ ✖ ❧ ➉ ✤✢✜ ✤ ❘ ✸✤✣ ✤ ❯ ✯ ❨ ❘✵❜✦✥ ✤ ❯ ✯ ❨ ➉ ✤✢✜ ✥ ❘ ✸✢✣ ✥ ❯ ✯ ❨ ❘✵❜✦✥ ✥ ❯ ✯ ❨

➉ ✤ ❯ ✜ ✤ ✥ ✜ ✥ ❨ ❘ ✸ ❯ ✣ ✤ ❯ ✯ ❨❬✥ ✣ ✥ ❯ ✯ ❨❳❨ ❘✵❜ ❯ ✥ ✤ ❯ ✯ ❨❢✥ ✥ ✥ ❯ ✯ ❨ ❨ ✘
❫ ✛ ✯ ✦ ❧ ➉ ✤✢✜ ✤ ❘ ✸✤✣ ✤ ❯ ✯ ❨ ❘✵❜✦✥ ✤ ❯ ✯ ❨ ★ ✦ ❧ ➉ ✤✢✜ ✥ ❘ ✸✢✣ ✥ ❯ ✯ ❨ ❘✵❜✦✥ ✥ ❯ ✯ ❨ ★ ✶ ✸ ❅ ✺ ❖ ✻

✱ ❜ ▲ ❝ ❙
➃ ➅ ✏ ❭✚✑ ✇ ❛ ✑ ✪ ❛ ✧ ❛ ❤ ✵ ❫ ✛☛✯✻➃➆➅ ✦ ❧ ➉ ✤✢✜ ✤ ❘ ✸✤✣ ✤ ❯ ✯ ❨ ❘✵❜✦✥ ✤ ❯ ✯ ❨ ★ ➉ ✛✰✯✻➃➆➅ ✦ ❧ ➉ ✤✢✜ ✥ ❘ ✸✢✣ ✥ ❯ ✯ ❨ ❘✵❜✦✥ ✥ ❯ ✯ ❨ ★ ✸ ❅ ✺❤✹ ✻

❫ ➃➆➅ ✏ ✇ ❭✚✑ ✇ ❛ ✧ ❛ ❤ ✵ ➉ ➃➆➅ ✏ ✪ ❭✒✑ ✪ ❛ ✧ ❛ ❤ ✵ ✶ ✸ ❅ ✺ ❅ ✻❧ ▲●❈ ❅✸✎ ❏❢❊■▲ ✽ ❊ ❝✲✽ ▲ ❪ ❊✞❊ ❪✛✿◆❪✛✽ ❣ ✭ ❃✩❡ ▼➄❡❚✐☞❡ ✿ ❁❄❏☎▲ ✽ ✺s ✽ ❅❄❅✸✎ ▲ ✿ ❊✩❙
➃➆➅ ✏ ❭✒✑ ☞ ❛ ✧ ❛ ❤ ✵ ❫ ✛★✧ ✓ ❳ ✧ ❭✧✦ ✵ ➃➆➅ ❭ ❧ ➉ ✤✢✜✆✩ ❘ ✸✢✣ ❘✵❜✦✥ ✩✫✪ ✬ ✵✭✔ ✦ ✶ ✸ ❅ ✺ ❀ t ✻

s ❝ ❳ ☞ ✢ ✧ ❡❂❊ ❣ ✎ ❅ ▼✂❡ ✽ ❊❑❏ ❣ ❣ ▼✂❡ ✽ ❏❬❩❞❡ ❅ ❪ ❋✬❵ ❪✢✽ ❡❥❃ ❅ ✿ ❣■❏☎❈ ❪ ✎ ❡♥❃❫▲ ❪✢✿ ✎ ❡✐❣ ✭ ❃✩❡❥▼✂❡✌✐☞❡ ✿ ❁❄❏☎▲ ✽✄✍
❡✚❣❉❃❫▲ ❪✢✿ ❪✢✽ ❁❄▲❘❁❶❡ ✽ ❣ ❅ ✽ ✏ ❪ ✎ ❅ ❏ ✿ ❡ ✴ ☞ ✢ ✧ ✺✯✮ ❡❍❊❱❣ ✎✙❜ ❏ ✽ ▼✛❏☎❈➎❡ ❈❂▲ ✿❑✿ ❡❂❊❑❃❴▲ ✽ ▼ ❅ ✽ ▼ ❅ ❪ ❁❄▲❘❁❪❡ ✽ ❣❅ ✽ ✏ ❪ ✎ ❅ ❏ ✿ ❡ ✴ ☞ ✢ ✧ ✺✱ ✽ ❪ ❣ ❏ ✎ ❏❢❊ ❅ ✽ ❣ ✎ ❡ ❣ ✿ ❅ ✽ ✐ ▲ ✿ ❁ ❣ ❡♣▼✂❡ ✷ ❅ ❃ ✎ ❅ ❈➎❡❀❏ ✽ ❩❞❡ ✿ ❊q❡ ▲ ✽ ▲❘◗➄❣■❏➆❡ ✽ ❣ ✸ ❃❫▲ ❪✢✿ ✎ ❡❍❊❳◗❫▲ ✿■✽ ❡❂❊▼ ❜ ❏ ✽ ❣ ❣ ✏ ✿ ❅ ❣■❏☎▲ ✽ ❊❱❡ ✿ ❣ ✐ ❣ ✿ ❡ ✿ ❅ ❪ ❈✎r ❅ ❃✢❏ ❣ ✿ ❡ r ✻ ❙

❳❩❨❅❬ ❭ ❝✣❛ ✒ ❛ ✏ ❛ ✗ ✵ ❫ ❧❭ ❺ ➐ ❀ ✵✱✰ ✓✲✓✳✓✲✓ ❈❊❉●❋ ✦ ➃➆➅ ✏ ✇ ➉ ➃ ➅ ✏ ✪✞✷ ✑ ✇ ❝ ✷ ✑ ✪✫✒ ➉ ✧ ✏ ➉ ❤✭✗ ★ ✔ ✑ ✇ ✔ ✑ ✪ ✔ ✧ ✔ ❤ ✶✸ ❅ ✺ ❀ ❀✼✻
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✷ ❅ ❁ ❣ ❣ r✢▲✆▼✂❡✠▼ ❪ ❃❫▲❘❏ ✽ ❣②▼✂❡✠❈❍▲ ✎✆❅ ❃✢❃ ✎ ❏ ❭✂❪ ❣ ❡✈❵ ✸ ❅ ✺ ❀ ❀✒✻ ▼✢▲ ✽✢✽ ❡ ✎ ❡❍❊ ❈❍▲ ✽ ▼✢❏❳❣ ❏☎▲ ✽ ❊①❊ ❪ ❏❬❩ ❅ ✽ ❣♦❡❂❊✈❙

� ➃ ➅ ✏ ✇� ✑ ✇ ✷ ❝ ❫ ❏ ❛ ✸ ❅ ✺ ❀✼❱❘✻
� ➃ ➅ ✏ ✪� ✑ ✪ ✷ ✒ ❫ ❏ ❛ ✸ ❅ ✺ ❀ ❆ ✻
� ❭ ➃➆➅ ✏ ✇ ➉ ➃ ➅ ✏ ✪ ✵� ✧ ➉ ✏ ❫ ❏ ❛ ✸ ❅ ✺ ❀ ✾✂✻
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✏ ❲ ❡❂❊ ❣ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡ ▼➄❡ ✎✙❜q❣ ❣ ❅ ❣②▼✂❡✞❃ ✎ ❪ ❊②◗ ❅ ❊ ❅ ✭❘❅ ✽ ❣✾❈❂▲❘❁❄❁❶❡✈❃ ❅ ✿ ❅ ❁ ✴✚❣ ✿ ❡ ✗ ✺ s ✽ ❊❑▲ ❪ ❊ ❣ ✿ ❅ ❏ ❣❈✚❡✚❣q❣q❡✌▼➄❡ ✿■✽ ❏✤✴ ✿ ❡ ❣ ❭✂❪ ❅ ❣■❏☎▲ ✽ ❵ ✸ ❅ ✺ ❱ ❖ ✻ ❙

✚☛ ✚★ ❫ ➐ ➇
✢ ✛ ☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✦ ❲☞ ✢ ✧ ✵ ✚☛ ➇ ➉ ✏ ✷ ✏ ❲ ✶ ✸ ❅ ✺ ❱✉❅ ✻

✱ ✽ ❪ ❣■❏ ✎ ❏☎❊ ❅ ✽ ❣ ❪✛✽ ▼ ❣ ❩❞❡ ✎ ▲❘❃✢❃✩❡❂❁❶❡ ✽ ❣✌▼✂❡✌✝●▲❇❁❳❁❶❡ ✿ ✐☞❡ ✎ ▼ ❊ ❪✢✿ ✎P❜❤❣ ❭✂❪ ❅ ❣ ❏❢▲ ✽ ✸ ❅ ✺ ❀ ✹ ✻ ▲ ✽ ▲❘◗ ❝❣■❏➆❡ ✽ ❣ ❙
✛ ☞ ✚

✝ ✧ ❭ ✚✑ ☞ ✚✧ ❛ ✚❤ ✵ ❫ ✚
✝ ❭ ✚✦ ❲✇ ✢ ✧ ✵ ➉ ✚

✝ ❭ ✚✦ ❲✪ ✢ ✧ ✵ ➉ ➐ ➇
✢ ✛ ☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✦ ❲☞ ✢ ✧ ✵ ✚☛ ➇ ✶ ✸ ❅ ✺ ❆ t ✻

✫ ❩❞❡❍❈♥❃ ❅ ✿ ▼ ❣ ✵✮✽ ❏❳❣ ❏❢▲ ✽ ❙
✛ ☞ ✢ ✧ ✚

✝ ✧ ❭ ✚✑ ☞ ❛ ✚✧ ❛ ✚❤ ✵ ❫ ✏ ❡✚❣ ✛ ☞ ✢ ✧ ✚
✝ ❭ ✚✦ ❲☞ ✢ ✧ ✵ ❫ ✏ ❲ ✶ ✸ ❅ ✺ ❆ ❀✼✻

s ✽ ▲❘◗➄❣ ❏ ❡ ✽ ❣ ❅✸✎ ▲ ✿ ❊ ❙ ✚★ ❫ ❺ ➐ ➇✢ ✛ ☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✦ ❲☞ ✢ ✧ ✵ ❴ ❲ ✶ ✸ ❅ ✺ ❆ ❱❘✻
✫ ❩❞❡❍❈ ❴ ❲ ❫ ✏ ✷ ✏ ❲ ✺ ✖ ❅ ❏☎❊ ✎ ❅ ✏ ✿ ❅ ✽ ▼✂❡ ❪✢✿ ❭✂❪ ❏ ✽ ▲ ❪ ❊ ❏ ✽ ❣ ❣ ✿ ❡❂❊❑❊q❡❻❡❍❊❱❣ ❴ ❫ ✏ ✷ ✏

➁
❅ ❩❞❡❂❈✏

➁
❃❫▲ ❪✢✿ ❣ ✽ ❡ ✿ ✏❘❏ ❡❚▼ ❪ ✐ ▲ ✽ ▼ ❅ ❁❶❡ ✽ ❣ ❅❂✎ ▼ ❪ ❊ ✭ ❊❱❣✵✴❍❁❪❡ ❭✂❪ ❏ ✽ ❜ ❡❍❊❱❣ ❃ ❅ ❊ ✟✡✠❫✓❡✖✙✘☛✓❡✖ ✏ ❲ ✺ ☛ ▲ ❪✢✿❣ ✿ ▲ ❪ ❩✉❡ ✿ ✎ ❡ ❩ ✿ ❅ ❏ ✽ ❏❢❩❞❡ ❅ ❪ ✐ ▲ ✽ ▼ ❅ ❁❶❡ ✽ ❣ ❅✸✎ ❏ ✎ ✐ ❅ ❪ ❣ ▼✢▲ ✽ ❈❥❁❄❏ ✽ ❏❢❁❳❏❢❊q❡ ✿ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡ ✏ ❲ ▼ ❅ ✽ ❊✎P❜ ❡❍❊■❃ ❅ ❈✚❡❚▼✂❡❂❊ ✗ ✺s ✽ ❅ ▼✛▲ ✽ ❈ ❙ ❏ ❫ ✦ ✛ ☞ ✢ ✧ ✚

✝ ❭ ✚✦ ❲☞ ✢ ✧ ✵ ✸ ❅ ✺ ❆ ❆ ✻
❏ ❫ ✛ ☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✦ ☞ ✢ ✧ ✵ ✚✦ ☞ ✢ ✧ ✴ ☞ ✢ ✧ ✦ ✚✟ ✸ ❅ ✺ ❆ ✾✂✻
❏ ❫ ✦ ✛ ☞ ✢ ✧ ✴ ☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✦ ☞ ✢ ✧ ✵ ✚✣ ☞ ➉ ✛ ☞ ✢ ✧ ✴ ➇✧ ✚❳ ☞ ✢ ✧ ❭ ✚✦ ☞ ✢ ✧ ✵✩★ ✦

✚✟ ✸ ❅ ✺ ❆ r ✻
s ✽ ❊ ❪ ❃✛❃❴▲❘❊❱❡ ❭✆❪ ❡ ✚❳ ☞ ✢ ✧ ❭ ✚✦ ☞ ✢ ✧ ✵ ❡❂❊❱❣❚❊❑❏☎❁❄❏ ✎☎❅ ❏ ✿ ❡ ❃❫▲ ❪✢✿ ✽ ❜ ❏❢❁❳❃❫▲ ✿ ❣♦❡ ❭✂❪ ❡ ✎✘✎ ❡ ✮ ❡✚❣ ❭✂❪ ❡ ✴ ☞ ✢ ✧❡❍❊❱❣ ❊ ✭ ❁ ❣ ❣ ✿ ❏ ❭✂❪ ❡❚▼ ❅ ✽ ❊ ✎ ❡❂❊ ❊■❏✷✏ ✽ ❡❍❊◆▲ ✽ ❅❄❅✸✎ ▲ ✿ ❊✩❙

✛ ☞ ✢ ✧ ✴ ☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✦ ☞ ✢ ✧ ✵ ❫ ❏ ✸ ❅ ✺ ❆☛✡ ✻
✷ ❅ ❈❂▲ ✽ ▼✢❏ ❣■❏☎▲ ✽ ❃ ✿ ❣ ❈ ❣ ▼✂❡ ✽ ❣♦❡❉❏ ✽ ❊ ❣ ✿ ❣ ❡ ▼ ❅ ✽ ❊ ✸ ❅ ✺ ❆ r ✻ ❏❢❁❳❃ ✎ ❏ ❭✂❪ ❡ ✚✟ ❫ ❏ ✺ ✫ ❏ ✽ ❊■❏ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡ ▼✂❡❧ ❡ ✿ ❁❳❏✢❵♥❣q❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ✽✂❪ ✎✺✎ ❡✞❩ ❅ ❪ ❣ ✚✣✔✇ ➉ ✚✣ ✪❪❡✚❣ ✏

➁
❫ ✚

✝ ❭ ✚✣ ✇ ✵ ➉ ✚
✝ ❭ ✚✣ ✪ ✵ ✺ ✱ ✽❄❪ ❣ ❏ ✎ ❏☎❊ ❅ ✽ ❣❈✚❡✚❣q❣q❡✌▼➄❡ ✿■✽ ❏✤✴ ✿ ❡❚❈❂▲ ✽ ▼✛❏ ❣ ❏❢▲ ✽ ▼ ❅ ✽ ❊ ✸ ❅ ✺ ❀✜❅❘✻ ▲ ✽ ▲❘◗➄❣■❏➆❡ ✽ ❣❚❙

✗ ❫ ✚✟ ✛ ☞ ✢ ✧ ✴ ➇☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✣ ☞ ✵ ❫ ✛ ☞ ✚❳ ☞ ❭ ✚✣ ☞ ✵☞☛ ✴ ➇✝✌ ✚✟ ❛ ✸ ❅ ✺ ❆ ❖ ✻



✑✁� ✄❄☎✬✝➄✟✯✠ ☛✜✌✭✎✄✂✄✂✿✕✘✗✞✙✚☛✆☎✣✢✤✎✦✌✆☎✣✝✂✶ ✠✳✙✚☛✜✎✞✝✬✌✟☎✡✠✩✠✳✢✤✎✦✪✬✝ ✙✍✙✚✎❖☛✜✎✣✢✤✟☛☎ ✌✭✝➄☛✭✴✞✌✏✎
❅ ❩❞❡❂❈ ☛ ✴ ➇ ✌ ❫ ✛ ☞ ✢ ✧ ✴ ➇☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✣ ☞ ✵■❨ ✛ ☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✣ ☞ ✵ ✺
✷ ❅ ▼✛❏✷✍ ❣ ✿ ❡ ✽ ❈➎❡❇❡ ✽ ❣ ✿ ❡✕✏ ❲ ❡✚❣✑✏ ➁ ❡❂❊ ❣ ❙✂ ❲☎✄✝✆✟✞✠☛✡ ✞☞ ✇✍✌✏✎ ✞✠✑✡ ✞☞ ✪ ✌✓✒✕✔✗✖ ☞ ✢ ✧✙✘ ☞ ✢ ✧ ✞✚ ☞ ✢ ✧ ✡ ✞☞ ☞ ✌ ✞✛ ✎✢✜✣ ✖☞ ✢ ✧ ✢ ✧✥✤ ✘ ☞ ✢ ✧ ✘ ☞ ✢ ✧✥✤ ✞✚ ☞ ✢ ✧ ✡ ✞☞ ☞ ✌ ✞✛ ➇✧✦✩★✫✪✭✬✯✮✱✰✳✲

✷ ❡❦❃ ✿ ❡❍❁❳❏ ❡ ✿ ❣q❡ ✿ ❁❪❡ ▼➄❡❛▼ ✿ ▲❘❏❳❣♦❡❳❊ ❜❤❅ ✽✢✽✂❪ ✎ ❡ ✸ ❈❍✐ ✺✞✸ ❅ ✺ ❆☛✡❘✻❑✻ t✑▼➄❡ ❁ ♣ ❁❪❡ ❭✂❪ ❡ ✎ ❡❍❊❄❣♦❡ ✿ ❁❶❡❂❊❈ ✿ ▲❘❏☎❊ ❣ ❊❉▼ ❅ ✽ ❊ ✎☎❅ ▼✂❡ ✿❑✽ ❏✤✴ ✿ ❡❚❊■▲❘❁❄❁❶❡ ✺ s ✽ ❪ ❣ ❏ ✎ ❏❢❊q❡ ✎P❜❤❣ ❭✆❪ ❅ ❣ ❏❢▲ ✽ ✸ ❅ ✺ ❆ ❖ ✻ t✢❈➎❡ ✎ ❅ ❁ ✴ ✽ ❡ ❵❛❙
✏ ❲ ✷ ✏

➁
❫ ✗ ➇❺ ✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵✓★ ☛ ✴ ➇ ✌

✶ ✸ ❅ ✺ ❆✉❅ ✻
s ✿ ❴ ❲ ❫ ✏ ✷ ✏ ❲ ❫ ❴ ✷ ❭ ✏ ❲ ✷ ✏

➁
✵ t✮▼ ❜❤❅ ❃ ✿ ✴❂❊ ✸ ❅ ✺ ❆ ❱❇✻ ▲ ✽ ❅ ▼✢▲ ✽ ❈ ❃❫▲ ❪✢✿ ✎✙❜ ❡ ✽ ❣ ✿ ▲❘❃✢❏ ❡▼ ❪ ❊ ✭ ❊❱❣ ✴❂❁❶❡❳❙

✚★ ❫ ❺ ➐ ➇✢
✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵ ★ ✖ ❴ ✷ ✗ ➇❺ ❭ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵❑✵☞☛ ✴ ➇ ✌ ✘ ✸ ❅ ✺ ✾ t ✻

✝●❏ ✏ ❲ ✷ ✏ ➁ ❡❍❊❱❣◆❃✘❡❊❣ ❏❳❣✒t ✎P❜❤❣ ❭✆❪ ❅ ❣ ❏❢▲ ✽ ❊q❡ ✿ ❅ ❁ ✴ ✽ ❡❚❵ ❙
✚★ ❫ ❺ ➐ ➇✢

✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵✩★ ❴ ✷ ✗ ➇❺✵✴ ➇ ✶ ✸ ❅ ✺ ✾ ❀✼✻
✫ ❩✉❡❂❈✶✴ ➇ ❫ ✢ ✦ ✚❳ ✇ ❭ ✚✣✔✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵ ★ ❴

☛ ✴ ➇ ✌ ❨ ➐ ✺✱ ✽ ❡ ✍✘❡❂❈❊❣ ❪ ❅ ✽ ❣ ✎ ❡✠▼ ❣ ❩✉❡ ✎ ▲❘❃✢❃✩❡❂❁❶❡ ✽ ❣✑▼✂❡ ✝●▲❘❁❄❁❪❡ ✿ ✐☞❡ ✿ ✎ ▼❚▼✂❡ ✎ ❅ ❃ ❅ ✿ ❣ ❏ ❡ ✏ ❅ ❪ ❈✎r✂❡ ▼➄❡ ✎P❜❤❣ ❭✆❪ ❅ ❝❣ ❏❢▲ ✽ ✸ ❅ ✺ ❀ ✹ ✻ ▲ ✽ ▲❇◗➄❣ ❏ ❡ ✽ ❣ ✎ ❅ ✿ ❡ ✎ ❅ ❣ ❏☎▲ ✽ ❡ ✽ ❣ ✿ ❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡✗▼ ❜ ❡❡❋●❈❂❏ ❣ ❅ ❣ ❏❢▲ ✽ ❡✚❣ ✎☎❅ ❣♦❡❂❁❄❃ ❣ ✿ ❅ ❝❣ ❪✢✿ ❡ ❙
✚☛ ❫ ✷✸✸✸✹

✢ ❴ ❲➐ ➇ ✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵✩★ ❫ ✷✸✸✸✸✸✹
✢ ✖ ❴ ✷ ✺ ✠➇ ❯✼✻✽ ✤ ❯✾✻✹ ✤ ❨❬✥✑✻✽ ✥ ❯✾✻✹ ✥ ❨❳❨✫✿ ✥ ✠❁❀ ✘➐ ➇ ✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵✓★

✶ ✸ ❅ ✺ ✾ ❱❘✻
❥ ▲ ✽ ❣ ✿ ❅ ❏ ✿ ❡❂❁❶❡ ✽ ❣ ❅ ❪ ❋✩❈✎r ❅ ❃✢❏❳❣ ✿ ❡❂❊①❃ ✿ ❣ ❈ ❣ ▼ ❅ ✽ ❣ ✽ ▲ ❪ ❊①❏ ✽ ❈ ✎ ❪ ▲ ✽ ❊ ▼ ❅ ✽ ❊①❈➎❡✠❈ ❅✸✎ ❈ ❪ ✎✸✎ ❡❂❊✔❣♦❡ ✿ ❁❶❡❂❊❊■▲ ❪ ❊ ❝ ▼✛▲❘❁❳❏ ✽ ❅ ✽ ❣ ❊ ❭✂❪ ❏ ❃ ✿ ▲✉❩✆❏➆❡ ✽✢✽ ❡ ✽ ❣✞▼ ❪ ▼ ❣ ❣♦❡ ✿ ❁❄❏ ✽ ❅ ✽ ❣ ✂ ✺●s ✽❳❪ ❣ ❏ ✎ ❏❢❊q❡ ❅✸✎ ▲ ✿ ❊ ✎ ❡❍❊ ❣ ❭✂❪ ❅ ❝❣ ❏❢▲ ✽ ❊ ✸ ❅ ✺ ❀✜❅❇✻ t ✸ ❅ ✺ ❆ ✹ ✻ ❡✚❣ ✸ ❅ ✺ ❆ ✡❘✻ ❃❴▲ ❪✢✿ ❊■❏❢❁❳❃ ✎ ❏ ✵ ❡ ✿ ✂ t✮▲ ✽ ❅ ◗❫▲ ❪ ❣■❏ ❣❉❵❛❙

✂ ❫ ➐ ➇❂ ✚☛❄❃
☛ ✴ ➇ ✌ ✚❳ ✇ ❭ ✚✣✔✇ ✵ ✚❳ ✪ ❭ ✚✣ ✪ ✵ ✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵ ★ ➇ ✸ ❅ ✺ ✾ ❆ ✻

❫ ❂❆❅ ✢ ➇➐ ✰ ✦ ❴ ✷ ❧❺ ❭ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵❑✵ ✗ ➇
☛ ✴ ➇ ✌ ★✩❇ ☛ ✴ ➇ ✌ ✚❳ ✇ ❭ ✚✣✔✇ ✵ ✚❳ ✪ ❭ ✚✣ ✪ ✵ ✶✞✸ ❅ ✺ ✾ ✾✂✻
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✱ ❡ ✿ ❣ ❈✚❡ ✽ ❣ ❊⑥❣ ✿ ❅ ❩ ❅ ❪ ❋❴t✢❵❥❃ ❅ ✿ ❣ ❏ ✿ ▼➄❡ ✎ ❅ ❁ ❣ ❣■r✢▲✆▼✂❡ ▼ ❪ ❃❫▲❘❏ ✽ ❣ ▼✂❡✩❈❍▲ ✎ t✆▲ ✽ ❣ ❃✩❡ ✿ ❁❄❏☎❊✈▼ ❜ ▲❘◗ ❝❣q❡ ✽ ❏ ✿ ▼✂❡❂❊❻❣q❡ ✿ ❁❪❡❍❊ ❈❂▲ ✿❑✿ ❡❂❈❊❣ ❏❬✐ ❊✩▼✂❡ ✚★✴❃❫▲ ❪✢✿✩❪✛✽ ❃❴▲✉❣q❡ ✽ ❣ ❏ ❡ ✎ r ❅ ✿ ❁❄▲ ✽ ❏ ❭✆❪ ❡❥❵ ❪✢✽ ▼✢❏❢❁❪❡ ✽●❝❊❑❏☎▲ ✽ ❡❊❣✗❃❫▲ ❪✢✿ ▼✂❡ ❪ ❋❢❣ ✭ ❃✩❡❂❊✗▼✂❡❦❃ ❅ ✿ ❣■❏☎❈ ❪ ✎ ❡❍❊ ☞ r ❆ ✍ ✺ ✰◆❣✒❅ ✽ ❁❄▲❘❏ ✽ ❊♥❏ ✎ ✽ ❜ ❡✔❋●❏❢❊❱❣♦❡❦❃ ❅ ❊❥❃❫▲ ❪✢✿✎P❜ ❏ ✽ ❊❱❣ ❅ ✽ ❣ ▼✂❡❻❣ r ❣ ▲ ✿ ❏➆❡❂❊ ✏ ❣ ✽ ❣ ✿ ❅✸✎ ❡❂❊ ❃✩❡ ✿ ❁❪❡❊❣q❣ ❅ ✽ ❣✞▼ ❜❤❣ ❩ ❅✸✎ ❪ ❡ ✿ ❈➎❡❍❊⑥❣♦❡ ✿ ❁❪❡❍❊ ❃❴▲ ❪✢✿✞❪✢✽ ❣ ✭ ❃✘❡❭✂❪ ❡ ✎ ❈❂▲ ✽✢❭✂❪ ❡ ▼✂❡❀❃❫▲✉❣♦❡ ✽ ❣■❏➆❡ ✎ ✺ ✫ ✽ ❊■❏ ❅ ❪ ❩ ❪ ▼✂❡❂❊ ✿ ❡ ✎ ❅ ❣■❏☎▲ ✽ ❊ ❣ ❣ ✿ ▲❘❏ ❣q❡❂❊❛❡ ✽ ❣ ✿ ❡ ❳❩❨❅❬ ❡✚❣ ✎ ❡✽ ▲❇❁❥◗ ✿ ❡❳▼✂❡ ❃ ❅ ✿ ❣ ❏❳❣ ❏❢▲ ✽ ❊✙✘ ❭ ★ ✵ ✸ ❈❍✐ ✺ ✎ ❡❂❊✌❈✎r ❅ ❃✢❏❳❣ ✿ ❡❂❊ ✡ ❡✚❣ ✹ ❡✚❣ ☞ r ❱ ✍ ✻ t②❏ ✎✈❅❀❣ ❣ ❣ ❈❂▲ ✽ ✺ ❡❍❈ ❝❣ ❪✢✿ ❣ ❭✂❪ ❡ ✎ ❡❂❊◗❣♦❡ ✿ ❁❪❡❍❊✩❊■▲ ❪ ❊ ❝ ▼✢▲❘❁❄❏ ✽ ❅ ✽ ❣■❊ ▼✂❡ ✚★✴❊■▲ ✽ ❣ ▼✛▲ ✽✢✽ ❣ ❊✩❃ ❅ ✿ ✎ ❡♥▼ ❣ ❩❞❡ ✎ ▲❘❃✛❃✘❡❍❁❪❡ ✽ ❣✎ ❏☎❁❄❏ ❣ ❣ ▼➄❡❛❺ ❲ ❙ ✰ ✘ ✠ ❭✛✚ ❫ ✚❳ ❴ ❨ ❺ ✵ ❅ ❩❞❡❍❈✜✘ ➇ ❭✢✚ ✵ ❫ ✣✛ ✜ ➀✂➁ ✘ ❭ ❀ ✵ ✘ ❭✢✚ ✷ ❀ ✵ ☞ r ✍ ✺ ✱ ❅ ✽ ❊✩❈➎❡♥❈ ❅ ❊
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✱ ✽ ❃ ✿ ❡❍❁❳❏✷✴ ✿ ❡ ❃ ❅ ✿ ❣ ❏➆❡ ▼✂❡ ✎☎❅ ❣ r✠✴❂❊q❡ ✽ ▲ ❪ ❊ ❅ ❩❘▲ ✽ ❊ ❣ ❣ ❪ ▼✢❏ ❣✼✎ ❡❂❊ ❃ ✿ ▲❇❃ ✿ ❏ ❣ ❣ ❣ ❊✑▼✂❡ ✎☎❅ ▼✂❡ ✽●❝❊■❏❳❣ ❣ ▼✂❡ ✽ ❏❢❩❞❡ ❅ ❪ ❋✗❵ ❪✛✽ ❡ ❃ ❅ ✿ ❣ ❏☎❈ ❪ ✎ ❡ ✺ ✰ ▲ ❪ ❊ ❅ ❩❘▲ ✽ ❊✠❈❂▲ ✽ ❊ ❣ ❅ ❣ ❣ ❭✂❪ ❜ ❡ ✽ ❃ ✎ ❪ ❊✑▼ ❜ ❪✢✽ ❈❍▲❘❁❳❃❫▲ ✿ ❝❣♦❡❍❁❪❡ ✽ ❣ ✿ ❣ ✏ ❪ ✎ ❏ ❡ ✿ ❡ ✽ ✐ ▲ ✽ ❈❊❣ ❏❢▲ ✽ ▼✂❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡❇t✆❏ ✎ ❡✔❋●❏☎❊ ❣♦❡ ❪✢✽ ❡ ❣ r ❣ ▲ ✿ ❏ ❡ ❃❫▲ ❪✢✿ ❈ ❅✸✎ ❈ ❪ ✎ ❡ ✿ ✎☎❅❈❂▲ ✽ ❣ ✿ ❏☎◗ ❪ ❣ ❏❢▲ ✽ ▲❘❊❑❈❂❏ ✎✘✎ ❅ ✽ ❣q❡ ✺ ✰ ▲ ❪ ❊ ❅✸✎✺✎ ▲ ✽ ❊✈❁ ❅ ❏ ✽ ❣q❡ ✽ ❅ ✽ ❣ ❈ ❅❂✎ ❈ ❪ ✎ ❡ ✿ ✎✙❜q❣ ❭✂❪ ❏❬❩ ❅✸✎ ❡ ✽ ❣ ▼✂❡✩❈✚❡✚❣❱❣♦❡❈❂▲ ✽ ❣ ✿ ❏☎◗ ❪ ❣ ❏❢▲ ✽ ❁ ❅ ❏❢❊ ❃❴▲ ❪✢✿ ❪✢✽ ❊ ✭ ❊❱❣✵✴❍❁❪❡❄▼✂❡❄❃ ❅ ✿ ❣ ❏☎❈ ❪ ✎ ❡❍❊♥❡ ✽ ❏ ✽ ❣♦❡ ✿ ❅ ❈❊❣ ❏☎▲ ✽ ❊ ✺ ☛ ▲ ❪✢✿ ❈➎❡ ✎ ❅✽ ▲ ❪ ❊ ▼✂❡✔❩❘▲ ✽ ❊ ❣ ❩ ❅❂✎ ❪ ❡ ✿ ✎ ❅ ❃ ❅ ✿ ❣ ❏➆❡❛▲❇❊■❈❂❏ ✎✘✎☎❅ ✽ ❣♦❡❦▼➄❡ ✎P❜ ❡ ✽ ❣ ✿ ▲❘❃✛❏➆❡ ▼ ❪ ❊ ✭ ❊ ❣✵✴❂❁❶❡ ✺ ✱ ✽ ❡ ✍✘❡✚❣◗✢❏➆❡ ✽ ❭✂❪ ❜ ❡ ✽ ❣■▲ ❪ ❣q❡ ✿ ❏✤✏ ❪ ❡ ❪✢✿❚✽ ▲ ❪ ❊✌▼✂❡❍❩ ✿ ❏☎▲ ✽ ❊ ❅ ❪ ❊❑❊■❏ ❣ ❩ ❅✸✎ ❪ ❡ ✿ ✎ ❅ ❃ ❅ ✿ ❣ ❏➆❡ ▲❘❊❑❈❂❏ ✎✘✎ ❅ ✽ ❣q❡✗▼✂❡
✂ t①❊ ❅ ❈❂▲ ✽ ❣ ✿ ❏☎◗ ❪ ❣ ❏❢▲ ✽ ❵ ✎☎❅ ▼➄❡ ✽ ❊❑❏ ❣ ❣ ▼✂❡ ✽ ❏❬❩❞❡ ❅ ❪ ❋ ✽ ❜ ❡❂❊❱❣ ❭✂❪ ❡❳❃❫▲ ✎ ✭ ✽ ▲❘❁❳❏ ❅✸✎ ❡ ❅✸✎ ▲ ✿ ❊ ❭✂❪ ❡❈➎❡ ✎✘✎ ❡ ▼➄❡ ✎P❜ ❡ ✽ ❣ ✿ ▲❘❃✛❏➆❡■❡❂❊ ❣✱❡❡❋✛❃❫▲ ✽ ❡ ✽ ❣ ❏➆❡ ✎✘✎ ❡ ▼ ❅ ✽ ❊ ✎ ❅✥✎ ❏❢❁❳❏❳❣♦❡ ◗ ❅ ❊■❊❱❡ ❣q❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ✺ ✱ ✎✺✎ ❡ ❡❍❊❱❣▼✢▲ ✽ ❈ ✽ ❣ ✏ ✎ ❏✷✏❞❡ ❅ ◗ ✎ ❡ ✺s ✽ ❣ ❏ ❡ ✽ ❣✑❁ ❅ ❏ ✽ ❣q❡ ✽ ❅ ✽ ❣ ❈❂▲❘❁❄❃➄❣q❡ ▼✂❡ ✎☎❅ ❃ ❅ ✿ ❣ ❏ ❡✄✂ ❪ ❈✚❣ ❪ ❅ ✽ ❣♦❡ ✎☎❅ ▼✂❡ ✽ ❊■❏❳❣ ❣ ▼➄❡ ✽ ❏❢❩✉❡ ❅ ❪ ❋❵ ❪✢✽ ❡❚❃ ❅ ✿ ❣ ❏☎❈ ❪ ✎ ❡❞t✢▲ ✽ ✿ ❅ ❃✢❃✘❡ ✎✘✎ ❡ ❭✂❪ ❡✌❈✚❡ ✎✺✎ ❡ ❝ ❈❂❏ ❃✩❡ ❪ ❣❉❊ ❜q❣ ❈ ✿ ❏ ✿ ❡❄❙❳ ❫ ✚❳ ➉✆☎❳ ✶ ✸ ❅ ✺ r ❱❘✻
✱ ❅ ✽ ❊ ❈➎❡ ❈ ❅ ❊❹❣ ▲ ❪ ❣♦❡❂❊ ✎ ❡❍❊ ✏ ✿ ❅ ✽ ▼✂❡ ❪✢✿ ❊✖❣ r✂❡ ✿ ❁❄▲●▼ ✭ ✽ ❅ ❁❳❏ ❭✂❪ ❡❂❊ ✸ ❣ ✽ ❡ ✿ ✏❘❏➆❡❞t✂❁❳▲❘❁❶❡ ✽ ❣ ❅ ✽ ✏ ❪●❝✎ ❅ ❏ ✿ ❡❞t ✍ ✆✞✝❂✁ ✻ ❩❇▲ ✽ ❣ ❃❫▲❘❊❑❊ ❣ ▼➄❡ ✿②❪✢✽ ❡✈❃ ❅ ✿ ❣■❏➆❡ ✎ ❏☎❊■❊❱❡ ✽ ▲✉❣ ❣ ❡✠❃ ❅ ✿✠✟ ✚✡☞☛ ❡❊❣ ❪✛✽ ❡ ❃ ❅ ✿ ❣■❏➆❡✾▲❘❊❑❈❂❏ ✎✺✎ ❅ ✽ ❣q❡✽ ▲✉❣ ❣ ❡ ✟ ☎✡✌☛ ✺✷ ❡ ▼ ❣ ❩❞❡ ✎ ▲❘❃✛❃✘❡❍❁❪❡ ✽ ❣◆▼✂❡ ❂ ❅ ✭✖✎ ▲ ✿ ▼✂❡ ✚✡ ✧ ❭ ✣ ☞ ❛✆☛P❛ ✟ ✵ ▼✢▲ ✽✢✽ ❡❄❙

✚✡ ✧ ❭ ✣ ☞ ❛✆☛P❛ ✟ ✵ ❫ ✚✡ ✧ ❭ ✚✣ ☞ ❛ ✚☛ ❛ ✚✟ ✵ ➉ � ✚✡ ✧
� ✚✣ ☞ ☎✣ ➉ � ✚✡ ✧

� ✚☛ ☎☛ ➉ � ✚✡ ✧
� ✚✟ ☎✟ ✶ ✸ ❅ ✺ r ❆ ✻

✱ ❜❤❅ ❃ ✿ ✴❍❊ ✎ ❡❂❊ ❣ ❭✆❪ ❅ ❣ ❏❢▲ ✽ ❊ ✸ ❅ ✺ ❱ ❆❇✻ t ✸ ❅ ✺ ❀ ✡❇✻ ❡✚❣ ✸ ❅ ✺ ❀ ❖ ✻ ▲ ✽ ❅ ❙
� ✚✡ ✧
� ✚✣ ☞ ❫ ✷ ✚

✄ ✧ ❭ ✚✣ ☞ ❛ ✚☛ ❛ ✚✟ ✵ ❛ ✸ ❅ ✺ r ✾✂✻
� ✚✡ ✧
� ✚☛ ❫ ✷ ✛ ☞ ✚★ ✧ ❭ ✚✣ ☞ ❛ ✚☛▲❛ ✚✟ ✵ ❛ ✸ ❅ ✺ r✉r ✻
� ✚✡ ✧
� ✚✟ ❫ ✛ ☞ ✴ ☞ ✢ ✧ ✚

✄ ✧ ❭ ✚✣ ☞ ❛ ✚☛❯❛ ✚✟ ✵ ✶ ✸ ❅ ✺ r ✡ ✻
✫ ❏ ✽ ❊■❏ ✎P❜❤❣ ❭✂❪ ❅ ❣ ❏❢▲ ✽ ✸ ❅ ✺ ❱❘❱❞✻ ❊ ❜q❣ ❈ ✿ ❏ ❣ ❙❭ ✚☛ ➉ ☎☛ ✵ ★ ❫ ✷ ✛ ☞ ✢ ✧ ✚✡ ✧ ❭ ✚✣ ☞ ❛ ✚☛ ❛ ✚✟ ✵ ✷ ✛ ☞ ✢ ✧ ☎✡ ✧ ❭ ✣ ☞ ❛✆☛P❛ ✟ ✵➉ ✛ ☞ ✢ ✧ ✚

✄ ✧ ❭ ✚✣ ☞ ❛ ✚☛ ❛ ✚✟ ✵ ☎✣ ☞✱✷ ✛ ☞ ✢ ✧ ✴ ☞ ✢ ✧ ✚
✄ ✧ ❭ ✚✣ ☞ ❛ ✚☛▲❛ ✚✟ ✵ ☎✟◗➉ ✛ ☞ ✢ ✧ ✚★ ✧ ❭ ✚✣ ☞ ❛ ✚☛ ❛ ✚✟ ✵ ☎☛➉ ✏ ✷ ✚✣✔✇ ❝ ✷ ☎✣ ✇ ❝ ✷ ✚✣ ✪ ✒ ✷ ☎✣ ✪ ✒ ➉ ✚✟ ✗ ➉ ☎✟ ✗ ✶ ✸ ❅ ✺ r ❖ ✻



� ✁☎✄✆✁☎✄✞✟❇✓✝✆P✖✙✍♥✘✉✡ ✝✔✖✂✞✂✞❬✟❇✚ ✆ ✍ ✑ ✜
✷ ❡❂❊ ❈❍▲ ✽ ▼✢❏❳❣ ❏❢▲ ✽ ❊ ✸ ❅ ✺ ❀ ✡ ✻ t ✸ ❅ ✺ ❀ ❖ ✻ t ✸ ❅ ✺ ❀ ✹ ✻ t ✸ ❅ ✺ ❀✜❅❇✻ ❊■▲ ✽ ❣ ❅ ❪ ❊■❊■❏❴❩ ❅❂✎ ❅ ◗ ✎ ❡❂❊ ❃❴▲ ❪✛✿ ✎ ❅ ❃ ❅ ✿ ❣■❏➆❡✎ ❏☎❊■❊❱❡ ▼✂❡ ✏ t✞❡ ✽ ❪ ❣■❏ ✎ ❏❢❊ ❅ ✽ ❣ ✎ ❡ ▼ ❣ ❩✉❡ ✎ ▲❇❃✢❃✘❡❍❁❪❡ ✽ ❣❥▼✂❡ ✝●▲❘❁❄❁❪❡ ✿ ✐☞❡ ✎ ▼ ❃❫▲ ❪✢✿ ✚✡ ✧ ❭ ✚✣ ☞ ❛ ✚☛ ❛ ✚✟ ✵ t✎P❜ ❡❡❋✛❃ ✿ ❡❂❊❑❊■❏❢▲ ✽ ✸ ❅ ✺ r ❖ ✻ ❊q❡❚❊❑❏☎❁❄❃ ✎ ❏ ✵ ❡❻❡ ✽ ❙

✚☛ ★ ❫ ✷ ✛ ☞ ✢ ✧ ✚✡ ✧ ❭ ✚✣ ☞ ❛ ❏ ❛ ✚✟ ✵ ➉ ➐ ➇
✢ ✛ ☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✣ ☞ ✵ ✚☛ ➇

✷ ✛ ☞ ✢ ✧ ☎✡ ✧ ❭ ✣ ☞ ❛✆☛P❛ ✟ ✵ ➉ ✏ ✷ ✚✣ ✇ ❝ ✷ ✚✣ ✪ ✒ ➉ ✚✟ ✗ ✶ ✸ ❅ ✺ r ✹ ✻
✫ ☛ ❫ ❏ t✢▲ ✽ ❅ ❙❏ ❫ ✷ ✛ ☞ ✢ ✧ ✚✡ ✧ ❭ ✚✣ ☞ ❛ ❏ ❛ ✚✟ ✵ ✷ ✛ ☞ ✢ ✧ ☎✡ ✧ ❭ ✣ ☞ ❛ ❏ ❛ ✟ ✵ ➉ ✏ ❲ ✷ ✚✣ ✇ ❝ ✷ ✚✣ ✪ ✒ ➉ ✚✟ ✗ ✶✗✸ ❅ ✺ r ❅ ✻
s ✽ ❏ ✽ ❊✩✴ ✿ ❡ ✎P❜❤❣ ❭✆❪ ❅ ❣ ❏❢▲ ✽ ❃ ✿ ❣ ❈ ❣ ▼✂❡ ✽ ❣♦❡✌▼ ❅ ✽ ❊ ✸ ❅ ✺ r ✹ ✻ ❡✚❣◆▲ ✽ ▲❘◗➄❣■❏➆❡ ✽ ❣❚❙

✚☛ ★ ❫ ❴ ❲ ➉ ➐ ➇
✢ ✛ ☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✣ ☞ ✵ ✚☛ ➇ ➉ ✛ ☞ ✢ ✧ ✦ ☎✡ ✧ ❭ ✣ ☞ ❛ ❏ ❛ ✟ ✵ ✷ ☎✡ ✧ ❭ ✣ ☞ ❛✆☛P❛ ✟ ✵ ★ ✶✷✸ ❅ ✺ ✡ t ✻

✫ ✎✙❜ ▲ ✿ ▼ ✿ ❡ ▼✢▲❇❁❳❏ ✽ ❅ ✽ ❣ ❡ ✽ ✚
✝ t ✎✙❜ ❡✔❋●❃ ✿ ❡❂❊■❊❑❏☎▲ ✽ ✸ ❅ ✺ ❀ ✹ ✻ ❊q❡ ✿ ❣ ▼ ❪ ❏ ❣◆❵ ✸ ❅ ✺ ✾✂❱❞✻ ❙
❴ ❲ ❫ ➐ ➇

✢
✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵ ★ ✚☛ ➇ ❛ ✸ ❅ ✺ ✡ ❀✼✻

▲ ✽ ▲❇◗➄❣ ❏ ❡ ✽ ❣ ❅✸✎ ▲ ✿ ❊ ✎✙❜ ❡✔❋●❃ ✿ ❡❂❊❑❊■❏☎▲ ✽ ▼✂❡ ✎✙❜ ❡ ✽ ❣ ✿ ▲❘❃✢❏ ❡✿❡ ✽ ✐ ▲ ✽ ❈❊❣ ❏☎▲ ✽ ▼✂❡ ✎P❜❤❣ ✽ ❡ ✿ ✏❘❏➆❡ ▼ ❜ ❡✔❋●❈❂❏❳❣ ❅ ❣■❏☎▲ ✽❃ ❅ ✿◆✿ ❅ ❃✢❃❫▲ ✿ ❣ ❅ ❪❀✽ ❏❢❩❞❡ ❅ ❪ ✐ ▲ ✽ ▼ ❅ ❁❶❡ ✽ ❣ ❅✸✎ ❊ ❅ ✽ ❊❉❁❳❏ ✽ ❏☎❁❄❏☎❊ ❅ ❣ ❏❢▲ ✽ ▼➄❡ ✗ ❙
★ ❫ ❺ ➐ ➇✢

✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵✩★ ❴ ❲ ➉ ❧ ✚☛ ✛ ☞ ✢ ✧ ✦ ☎✡ ✧ ❭ ✣ ☞ ❛ ❏ ❛ ✟ ✵ ✷ ☎✡ ✧ ❭ ✣ ☞ ❛✂☛P❛ ✟ ✵✓★ ✶
✸ ❅ ✺ ✡ ❱❘✻✱ ❡ ❃ ✎ ❪ ❊ ✎ ❡❍❊✄✂ ❪ ❈✚❣ ❪ ❅ ❣ ❏❢▲ ✽ ❊ ▼ ❪ ✏ ✿ ❅ ✽ ▼ ❃❫▲✉❣♦❡ ✽ ❣■❏➆❡ ✎ ❃✩❡ ❪ ❩❞❡ ✽ ❣ ♣ ❣ ✿ ❡ ✿ ❡❍❁❳❃ ✎☎❅ ❈ ❣ ❡❂❊ ❵ ✎✙❜ ▲ ✿ ▼ ✿ ❡✎ ❡ ❃ ✎ ❪ ❊❉◗ ❅ ❊◆❃ ❅ ✿ ❈➎❡ ✎✘✎ ❡❍❊ ▼✂❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡ ☞ r ✾ t r❞r ✍ ✺ s ✽ ▲❘◗➄❣ ❏ ❡ ✽ ❣❉▼✢▲ ✽ ❈❄❙

★ ❫ ❺ ➐ ➇✢
✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵✓★ ❴ ❲ ➉ ❧ ✚☛ ✛ ☞ ✢ ✧ ✦ ☎✝ ✧ ❭ ✣ ☞ ❛ ❏ ❛ ✟ ✵ ✷ ☎✝ ✧ ❭ ✣ ☞ ❛✆☛P❛ ✟ ✵✩★ ✶

✸ ❅ ✺ ✡ ❆ ✻❥ ▲❘❁❄❁❶❡❄▼ ❅ ✽ ❊ ✎ ❡ ❃ ❅ ✿ ❅ ✏ ✿ ❅ ❃✛r✂❡❳❃ ✿ ❣ ❈ ❣ ▼✂❡ ✽ ❣✒t ▲ ✽ ▼✢▲❘❏❳❣ ❁ ❅ ❏ ✽ ❣♦❡ ✽ ❅ ✽ ❣ ❡❡❋●❃ ✿ ❏❢❁❪❡ ✿ ❴ ❲ ❡ ✽✐ ▲ ✽ ❈✚❣ ❏❢▲ ✽ ▼✂❡ ❴ t✮▲ ✽ ❅ ▼✢▲ ✽ ❈
✏ ❲ ❫ ✛ ☞ ✢ ✧ ✦ ✚

✝ ❭ ✚✣ ☞ ➉ ☎✣ ☞ ➉ ✚✟ ✴ ☞ ✢ ✧ ➉ ☎✟ ✴ ☞ ✢ ✧ ✵ ➉ ☎✝ ✧ ❭ ✣ ☞ ❛ ❏ ❛ ✟ ✵ ★ ✸ ❅ ✺ ✡ ✾✂✻
❫ ✚

✝ ❭ ✚✣ ✇ ✵ ➉ ✚
✝ ❭ ✚✣ ✪ ✵ ➉ ✛ ☞ ✢ ✧ ✦ ✴ ☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✣ ☞ ✵ ✟ ➉ ❧❺ ✴ ➇☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✣ ☞ ✵ ✟ ➇ ➉ ☎✝ ✧ ❭ ✣ ☞ ❛ ❏ ❛ ✟ ✵✩★ ✶ ✸ ❅ ✺ ✡ r ✻



✑✘� ✄❄☎✬✝➄✟✯✠ ☛✜✌✭✎✄✂✄✂✿✕✘✗✞✙✚☛✆☎✣✢✤✎✦✌✆☎✣✝✂✶ ✠✳✙✚☛✜✎✞✝✬✌✟☎✡✠✩✠✳✢✤✎✦✪✬✝ ✙✍✙✚✎❖☛✜✎✣✢✤✟☛☎ ✌✭✝➄☛✭✴✞✌✏✎
✷ ❡❂❊ ❣q❡ ✿ ❁❪❡❍❊✌▲ ❝ ✽ ❜ ❅ ❃✢❃ ❅ ✿ ❅ ✼ ❣ ❭✂❪ ❜ ❪✢✽ ❊q❡ ❪ ✎ ✴ ☞ ✢ ✧ ❊ ❜❤❅ ✽✢✽✂❪ ✎ ❡ ✽ ❣❷❡ ✽ ✿ ❅ ❏☎❊■▲ ✽ ▼✂❡ ✎ ❅ ❊ ✭ ❁ ❣ ❝❣ ✿ ❏➆❡❀▼ ❪ ❁❄▲❘❁❪❡ ✽ ❣ ❅ ✽ ✏ ❪ ✎ ❅ ❏ ✿ ❡ ✺✈s ✽ ✿ ❡❊❣ ✿ ❅ ✽ ❈✎r✂❡ ❵ ✎✙❜q❣ ❭✂❪ ❅ ❣■❏☎▲ ✽ ❃ ✿ ❣ ❈ ❣ ▼➄❡ ✽ ❣♦❡ ✎☎❅ ❃ ❅ ✿ ❣ ❏ ❡▲❘❊■❈❍❏ ✎✺✎ ❅ ✽ ❣♦❡ ▼✂❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡✩▼ ❪ ✐ ▲ ✽ ▼ ❅ ❁❶❡ ✽ ❣ ❅✸✎ � ☞ ✢ ✧ ☎✝ ✧ ❭ ✣ ☞ ❛ ❏ ❛ ❏ ✵ t✛▲ ✽ ❅ ◗❫▲ ❪ ❣ ❏❳❣ ❅✸✎ ▲ ✿ ❊ ❵ ❙
✏ ❲ ✷ ✏

➁
❫ ❧❺ ✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❛ ❭ ✚✣ ✪ ✵ ★ ✚✟ ➇ ☛ ✴ ➇ ✌
➉ ✛ ☞ ✢ ✧ ✦ ☎✝ ✧ ❭ ✣ ☞ ❛ ❏ ❛ ✟ ✵ ✷ ☎✝ ✧ ❭ ✣ ☞ ❛ ❏ ❛ ❏ ✵ ★ ➉ ✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵ ★ ☎✟ ✚✟ ☛ ✴ ➇✝✌ ✶ ✸ ❅ ✺ ✡☛✡ ✻

s ✽ ❈ ❅✸✎ ❈ ❪ ✎ ❡ ✎P❜ ❡❡❋●❃ ✿ ❡❍❊■❊■❏❢▲ ✽ ▼✂❡ ☎✟ ❵ ❃ ❅ ✿ ❣■❏ ✿ ▼✂❡ ✎✙❜q❣ ❭✂❪ ❅ ❣ ❏☎▲ ✽ ✸ ❅ ✺ ❀✜❅❘✻
✗ ❫ ✛ ☞ ✢ ✧ ✦ ✴ ☞ ✢ ✧ ✚

✄ ✧ ❭ ✣ ☞ ❛ ✧ ❛ ✟ ✵ ➉ ✴ ☞ ✢ ✧ ☎✄ ☞ ✢ ✧ ❭ ✣ ☞ ❛ ✧ ❛ ✟ ✵ ★ ✸ ❅ ✺ ✡ ❖ ✻
❫ ✛ ☞ ✢ ✧ ✦ ✴ ☞ ✢ ✧ ✚

✄ ☞ ✢ ✧ ❭ ✚✣ ☞ ❛ ✚✧ ❛ ✚✟ ✵ ➉ ✴ ☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✣ ☞ ✵ ☎✣ ☞ ★
➉ ✛ ☞ ✢ ✧ ✦ ✴ ➇☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✣ ☞ ✵ ☎✟ ➉ ✴ ☞ ✢ ✧ ☎✄ ✧ ❭ ✣ ☞ ❛ ✧ ❛ ✟ ✵✓★ ✶ ✸ ❅ ✺ ✡ ✹ ✻

s ✿ ✎ ❅ ❃ ❅ ✿ ❣ ❏➆❡ ❁❳▲ ✭ ❡ ✽✢✽ ❡ ❊ ❅ ❣■❏☎❊ ✐ ❅ ❏ ❣❉❵❛❙
✛ ☞ ✢ ✧ ✴ ☞ ✢ ✧ ✚

✄ ✧ ❭ ✚✣ ☞ ❛ ✚✧ ❛ ✚✟ ✵ ❫ ✗ ✶ ✸ ❅ ✺ ✡✉❅ ✻
✱ ❜ ▲ ❝ ❙

☎✟ ❫ ✷ ✁✗✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵✓★ ☛ ✴ ➇ ✌
✶ ✸ ❅ ✺ ❖ t ✻

✫ ❩✉❡❂❈ ✁✗ ❫ ✛ ☞ ✢ ✧ ✴ ☞ ✢ ✧ ☎✄ ✧ ❭✧✦ ☞ ✢ ✧ ❛ ✧ ❛ ✟ ✵ ✺✝ ❅ ✽ ❊ ❪ ❣ ❏ ✎ ❏☎❊❱❡ ✿ ✎ ❅ ❈❍▲ ✽ ▼✢❏❳❣ ❏☎▲ ✽ ✸ ❅ ✺ ✡❞❅❇✻ ❁ ❅ ❏❢❊✱❡ ✽ ▼ ❣ ❩✉❡ ✎ ▲❇❃✢❃ ❅ ✽ ❣ ✎✙❜q❣ ❭✂❪ ❅ ❣■❏☎▲ ✽ ✸ ❅ ✺ ✡ ❖ ✻ ▲ ✽ ❅ ❙
✗ ❫ ✛ ☞ ✢ ✧ ✴ ☞ ✢ ✧ ✚

✄ ✧ ❭ ✚✣ ☞ ❛ ✚✧ ❛ ✚✟ ✵ ➉ ✛ ☞ ✢ ✧ ✴ ➇☞ ✢ ✧ ✚❳ ☞ ✢ ✧ ❭ ✚✣ ☞ ✵ ☎✣ ☞ ✟ ➉ ✛ ☞ ✢ ✧ ✴ ☞ ✢ ✧ ☎✄ ✧ ❭ ✣ ☞ ❛ ✧ ❛ ✟ ✵ ✸ ❅ ✺ ❖ ❀✼✻
❫ ✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵✩★ ☛ ✴ ➇ ✌ ✚✟ ➉ ✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵✩★ ☛ ✴ ➇ ✌ ☎✟◗➉ ✁✗ ✶ ✸ ❅ ✺ ❖ ❱❘✻

✫ ❏ ✽ ❊■❏①❵ ✎✙❜ ▲ ✿ ▼ ✿ ❡✩▼✛▲❘❁❳❏ ✽ ❅ ✽ ❣ ✚✟ ❊ ❜q❣ ❈ ✿ ❏❳❣❉❈❂▲❘❁❄❁❪❡✗❙
✚✟ ❫ ✗✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵ ★ ☛ ✴ ➇ ✌

✶ ✸ ❅ ✺ ❖ ❆ ✻



� ✁☎✄✆✁☎✄✞✟❇✓✝✆P✖✙✍♥✘✉✡ ✝✔✖✂✞✂✞❬✟❇✚ ✆ ✍ ✑✁�
s ✽❀❪ ❣ ❏ ✎ ❏☎❊❱❡ ✎ ❡❍❊ ❣ ❭✂❪ ❅ ❣■❏☎▲ ✽ ❊ ✸ ❅ ✺ ❖ ❆❘✻ ❡❊❣ ✸ ❅ ✺ ❖ t ✻ ▼ ❅ ✽ ❊ ✸ ❅ ✺ ✡☛✡❘✻ ❙

✏ ❲ ✷ ✏
➁
❫ ✗ ➇❺ ✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵✓★ ☛ ✴ ➇ ✌ ➉

☎✝ ❲ ✷ ☎✝
➁
✷ ✁✗ ☎✟ ✶ ✸ ❅ ✺ ❖ ✾✂✻

s ❝ ☎✝ ❲ ❡❍❊❱❣ ✎ ❅ ❃ ❅ ✿ ❣■❏➆❡❚▲❘❊❑❈❂❏ ✎✺✎ ❅ ✽ ❣q❡ ▼➄❡ ✎P❜❤❣ ✽ ❡ ✿ ✏❘❏➆❡ ❵❶❣q❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ✽✂❪ ✎✘✎ ❡❚❁ ❅ ❏❢❊❉❃❴▲ ❪✛✿ ❪✢✽❁❄▲❘❁❶❡ ✽ ❣ ❅ ✽ ✏ ❪ ✎ ❅ ❏ ✿ ❡ ✽ ▲ ✽ ❁❳❏ ✽ ❏☎❁ ❪ ❁ ✺ ✱ ✽ ✏ ❣ ✽ ❣ ✿ ❅✸✎✣✎ ❡❂❊✑❩ ❅✸✎ ❡ ❪✢✿ ❊✾▼✂❡✑✗ ❊❑▲ ✽ ❣✈✐ ❅ ❏☎◗ ✎ ❡❂❊ ✸ ❀ t❱ t ❆ ✻ t❘❊❱❡❂❊ ✂
❪ ❈❊❣ ❪ ❅ ❣ ❏☎▲ ✽ ❊ ✎ ❡✞❊❑▲ ✽ ❣✖❡ ✽ ❈❍▲ ✿ ❡❉❃ ✎ ❪ ❊ ✺✂s ✽ ✽ ❣ ✏ ✎ ❏✷✏❞❡ ▼✢▲ ✽ ❈ ✎ ❡✞▼✂❡ ✿■✽ ❏ ❡ ✿ ❣q❡ ✿ ❁❶❡ ▼✂❡✸ ❅ ✺ ❖ ✾✂✻ ✺ ✱ ❜❤❅ ❃ ✿ ✴❍❊✩❈➎❡ ❭✆❪ ❏ ❃ ✿ ❣ ❈ ✴❍▼✂❡❥▲ ✽ ❃✘❡ ❪ ❣ ❁ ❅ ❏ ✽ ❣♦❡ ✽ ❅ ✽ ❣ ❡✔❋●❃ ✿ ❏❢❁❪❡ ✿ ❴ ❲ ❡ ✽ ✐ ▲ ✽ ❈✚❣■❏☎▲ ✽▼✂❡❍❊◆❩ ❅ ✿ ❏ ❅ ◗ ✎ ❡❂❊ ✐ ▲ ✽ ▼ ❅ ❁❶❡ ✽ ❣ ❅✸✎ ❡❍❊ ❴ ❡✚❣✑✗ ❙❴ ❲ ❫ ❴ ✷ ❭ ✏ ❲ ✷✮✏

➁
✵❫ ❴ ✷ ✖ ✗ ➇❺ ✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵ ★ ☛ ✴ ➇ ✌ ➉ ✛ ☞ ✢ ✧

✦ ☎✝ ✧ ❭ ✣ ☞ ❛ ❏ ❛ ✟ ✵ ✷ ☎✝ ✧ ❭ ✣ ☞ ❛ ❏ ❛ ❏ ✵✓★✭✘ ✶✸ ❅ ✺ ❖ r ✻
s ✽ ✿ ❡❍❁❳❃ ✎ ❅ ❈✚❡ ✎✙❜ ❡✔❋●❃ ✿ ❡❂❊❑❊■❏☎▲ ✽ ▼✂❡ ❴ ❲ ▼ ❅ ✽ ❊ ✸ ❅ ✺ ✡ ❆❘✻ ✺ s ✽ ❡ ✍✘❡❂❈❊❣ ❪ ❡ ❪✢✽ ▼ ❣ ❩❞❡ ✎ ▲❘❃✛❃✘❡❍❁❪❡ ✽ ❣✎ ❏☎❁❄❏ ❣ ❣ ❡ ✽ ❴ ▼➄❡ ★ t✢❵ ✎P❜ ▲ ✿ ▼ ✿ ❡ ▼✢▲❘❁❄❏ ✽ ❅ ✽ ❣✿❡❊❣✞▲ ✽ ❊■▲❘❁❄❁❪❡◆❊ ❪✛✿ ✮✇✺ ✱ ❡ ❃ ✎ ❪ ❊❍t●◗✛❏➆❡ ✽❦❭✆❪ ❜ ❡ ✽✏ ❣ ✽ ❣ ✿ ❅✸✎✬✎ ❡ ▼ ❣ ❩❞❡ ✎ ▲❘❃✢❃✩❡❂❁❶❡ ✽ ❣✠▼✂❡ ❂ ❅ ✭❊✎ ▲ ✿ ▼✂❡❂❊ ✐ ▲ ✽ ❈✚❣■❏☎▲ ✽ ❊ ▲❘❊❑❈❂❏ ✎✺✎ ❅ ✽ ❣q❡❂❊ ❊❑▲❘❏ ❣ ❃ ✿ ▲❘r✢❏☎◗ ❣ ☞✿❆❞❅ ✍ t❈✚❡ ✎✘✎ ❡❂❊ ❝ ❈❂❏✮❊❑▲ ✽ ❣ ✎ ❏☎❊❑❊q❡❂❊✖❡ ✽ ✐ ▲ ✽ ❈❊❣ ❏☎▲ ✽ ▼➄❡ ✎☎❅ ❣q❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ✸ ❩❘▲❘❏ ✿ ❅ ✽✢✽ ❡✔❋●❡ ❥ ▲ ❪ ☞ r❞r ✍ ✻ ✺✆s ✽❃✩❡ ❪ ❣◆▼✢▲ ✽ ❈ ✿ ❡❂❁❄❃ ✎☎❅ ❈➎❡ ✿ ❅ ❪ ❃ ✿ ❡❍❁❳❏ ❡ ✿ ▲ ✿ ▼ ✿ ❡ ☛ ❃ ❅ ✿ ✚☛ ✺❫s ✽ ❅ ◗❫▲ ❪ ❣■❏ ❣ ❅❂✎ ▲ ✿ ❊❉❵ ❙
★ ❫ ❺ ➐ ➇✢

✦ ✚❳ ✇ ❭ ✚✣ ✇ ✵ ➉ ✚❳ ✪ ❭ ✚✣ ✪ ✵✩★ ❴ ✷ ✗ ➇❺✵✴ ➇ ➉ ❧ ✚☛ ✛ ☞ ✖ ☎✝ ❭ ✣ ☞ ❛ ❏ ✵ ✷ ☎✝ ❭ ✣ ☞ ❛ ✚☛ ✵ ✘ ✶
✸ ❅ ✺ ❖ ✡ ✻✷ ❜ ❡ ✽ ❣ ✿ ▲❘❃✢❏➆❡❀▼ ❪ ❊ ✭ ❊❱❣✵✴❍❁❪❡♣❊q❡♣❈❂▲❘❁❄❃❴▲❇❊q❡ ▼✢▲ ✽ ❈♣▼✂❡ ✎ ❅ ❃ ❅ ✿ ❣■❏➆❡ ✎ ❏❢❊■❊❱❡❀❃ ✿ ▲✉❩❞❡ ✽ ❅ ✽ ❣❛▼✂❡ ✎ ❅❃ ❅ ✿ ❣ ❏ ❡ ❂ r✛▲❘❁ ❅ ❊ ❝ ❧ ❡ ✿ ❁❄❏ ▼✂❡ ✎☎❅ ▼➄❡ ✽ ❊❑❏ ❣ ❣ ▼✂❡ ✽ ❏❢❩❞❡ ❅ ❪ ❋♥❵ ❪✛✽ ❡ ❃ ❅ ✿ ❣ ❏❢❈ ❪ ✎ ❡✠❈❂▲❘❁❄❁❪❡✠▲❘◗●❣♦❡ ✽✂❪ ❡❅ ❪ ❃ ❅ ✿ ❅ ✏ ✿ ❅ ❃✢r✂❡ ❃ ✿ ❣ ❈ ❣ ▼✂❡ ✽ ❣❖❡✚❣ ▼ ❜ ❪✢✽ ❡ ❃ ❅ ✿ ❣ ❏ ❡ ▲❘❊■❈❍❏ ✎✘✎☎❅ ✽ ❣♦❡ ❭✆❪ ❏✐❡❍❊❱❣ ✐ ▲ ✽ ❈❊❣ ❏❢▲ ✽ ▼✂❡ ✎ ❅▼✢❏ ✍ ❣ ✿ ❡ ✽ ❈➎❡❀▼✂❡❂❊❄❃ ❅ ✿ ❣ ❏ ❡❂❊ ▲❘❊■❈❍❏ ✎✺✎ ❅ ✽ ❣♦❡❍❊✗▼✂❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡❛▼ ❪ ✐ ▲ ✽ ▼ ❅ ❁❶❡ ✽ ❣ ❅✸✎ ❡❊❣❄❈➎❡ ✎✺✎ ❡❛❃❫▲ ❪✢✿❪✢✽ ❡✫❣q❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ✚☛ ✺ ✷ ❡ ❃❫▲✉❣♦❡ ✽ ❣■❏➆❡ ✎ ❈✎r✢❏☎❁❄❏ ❭✂❪ ❡ ✣ ☞✒❡❂❊ ❣❀✐ ▲ ✽ ❈✚❣■❏☎▲ ✽ ▼ ❪ ✽ ▲❘❁♥◗ ✿ ❡ ▼✂❡❃ ❅ ✿ ❣ ❏❢❈ ❪ ✎ ❡❂❊ ▼ ❪ ❣ ✭ ❃✘❡ ✍ ▼✂❡ ✐☞❡ ✿ ❁❳❏❢▲ ✽ ✸ ❩❇▲❘❏ ✿ ✸ ❅ ✺ ❀ ✡❘✻ ❡✚❣ ✸ ❅ ✺ ❀ ❖ ✻■✻ ✺s ✽ ▲❘◗➄❣ ❏ ❡ ✽ ❣ ❅✸✎ ▲ ✿ ❊ ✎P❜ ❡❡❋●❃ ✿ ❡❍❊■❊■❏❢▲ ✽ ✏ ❣ ✽ ❣ ✿ ❅✸✎ ❡❛▼✂❡ ✎ ❅ ❃ ❅ ✿ ❣ ❏ ❡ ✂

❪ ❈❊❣ ❪ ❅ ✽ ❣q❡♣▼✂❡ ✎P❜ ❡ ✽ ❣ ✿ ▲❘❃✛❏➆❡❃❫▲ ❪✢✿❉❪✢✽ ✏ ❅ ⑩ ▼✂❡ ❧ ❡ ✿ ❁❳❏ ▼✂❡ ✎✙❜❤❅ ✿ ❣■❏☎❈ ✎ ❡ ☞ r ✍ ❙
☎★ ❫ ❧ ✚☛ ✖ ☎✝ ❭ ❝✌❛ ✒ ❛ ❏ ✵ ✷ ☎✝ ❭ ❝✣❛ ✒ ❛ ✚☛ ✵ ✘ ✶ ✸ ❅ ✺ ❖❘❖ ✻

❥ ❡❥▼➄❡ ✿■✽ ❏➆❡ ✿ ✿ ❣ ❊ ❪ ✎ ❣ ❅ ❣ ❁❳▲ ✽ ❣ ✿ ❡ ❭✂❪ ❡ ❳❩❨❭❬ ▼ ❣ ❃✩❡ ✽ ▼ ▼✂❡❍❊ ✂
❪ ❈❊❣ ❪ ❅ ❣ ❏☎▲ ✽ ❊ ▼✂❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡✌▼ ❪✐ ▲ ✽ ▼ ❅ ❁❶❡ ✽ ❣ ❅✸✎ ✺ ❥ ▲❘❁❄❁❪❡ ❅ ✽✢✽ ▲ ✽ ❈ ❣ ❡ ✽ ❏ ✽ ❣ ✿ ▲●▼ ❪ ❈✚❣ ❏❢▲ ✽ ❈➎❡ ✿ ❣ ❊ ❪ ✎ ❣ ❅ ❣ ✺ ❪ ❊❱❣ ❏ ✵ ❡❛▼✢▲ ✽ ❈ ✎ ❡❂❊▼✂❡ ❪ ❋♣❃ ✿ ❡❍❁❳❏✷✴ ✿ ❡❂❊❉❃ ❅ ✿ ❣ ❏➆❡❍❊ ✺❫s ✽ ✿ ❡❂❁ ❅ ✿■❭✂❪ ❡ ❭✂❪ ❡❇❣ ▲ ❪ ❣ ❈❍▲❘❁❳❁❶❡ ✎ ❡❚❈ ❅ ❊❉▼✂❡ ✎P❜❤❣ ✽ ❡ ✿ ✏❘❏➆❡❚▼ ❪
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✐ ▲ ✽ ▼ ❅ ❁❪❡ ✽ ❣ ❅✸✎ ▼ ❜ ❪✢✽ ✏ ❅ ⑩ ▼✂❡ ❧ ❡ ✿ ❁❄❏✙t ☎★ ❅ ▼➄❡❂❊ ✂

❪ ❈✚❣ ❪ ❅ ❣■❏☎▲ ✽ ❊ ❡ ✽ ✐ ▲ ✽ ❈✚❣ ❏❢▲ ✽ ▼ ❪❀✽ ▲❘❁❥◗ ✿ ❡▼✂❡ ❃ ❅ ✿ ❣ ❏❢❈ ❪ ✎ ❡❂❊✱❡❊❣❉❊ ❅ ❩ ❅✸✎ ❡ ❪✢✿ ❁❄▲ ✭ ❡ ✽✢✽ ❡❚❵❄❣♦❡❍❁❳❃ ❣ ✿ ❅ ❣ ❪✛✿ ❡ ✵ ❋ ❣ ❡ ✽ ❜ ❡❍❊❱❣◆❃ ❅ ❊ ✽✆❪ ✎✘✎ ❡ ✺ ✫ ❏ ✽ ❊❑❏▼ ❜❤❅ ❃ ✿ ✴❍❊ ✎ ❡❂❊ ❣ ❣ ❪ ▼✂❡❍❊ ❊ ❪✢✿ ✎☎❅ ❃ ❅ ✿ ❣■❏➆❡ ❁❄▲ ✭ ❡ ✽✛✽ ❡✌▼➄❡ ✎P❜❤❣ ✽ ❡ ✿ ✏❘❏➆❡ ☞✿❆❞❅ t ✾ t ✍ ▼✂❡ ✎ ❅ ▼✂❡ ❪ ❋●❏✤✴❂❁❶❡❃ ❅ ✿ ❣ ❏➆❡❞t ✎ ❅ ❩ ❅✸✎ ❡ ❪✢✿ ❁❄▲ ✭ ❡ ✽✢✽ ❡❚▼✂❡ ☎★❽❡❂❊❱❣◆▼ ❜❤❅ ❪ ❣ ❅ ✽ ❣◆❃ ✎ ❪ ❊ ❏❢❁❳❃❫▲ ✿ ❣ ❅ ✽ ❣♦❡ ❭✆❪ ❡ ✎ ❡ ▼✂❡ ✏ ✿ ❣ ▼✂❡❊ ✭ ❁ ❣ ❣ ✿ ❏➆❡ ▼ ❪ ❊ ✭ ❊ ❣✵✴❂❁❶❡ ❊q❡ ✿ ❅ ✏ ✿ ❅ ✽ ▼ ✺✷ ❜ ❅ ✿ ❣ ❏❢❈ ✎ ❡♥❏ ✽ ❣ ❏❳❣ ❪ ✎❢❣ ✟✁� ✍✄✂❇✍ ✞✆☎❥✍✔✚✛✡✔✖✂✆✞✝ ✘ ✏❳✟✠✟ ✍✔✓❡✕✗✖☛✡❉✟☛✡✌☞✎✍✏✂❇✍✔✓■✟✒✑✆✍✓✡✞✓✎✘✁✔ ✆✖✕ ✟❇✚❫☞
✟ ✞✘✗ ✝ ✆✙✗✛✟ ✆P✖✙✘☛✚✛✡ ☛ ☞ r ✍ ❣ ✿ ❅ ❏ ❣q❡ ❃ ✎ ❪ ❊ ❃ ❅ ✿ ❣■❏☎❈ ❪ ✎ ❏✤✴ ✿ ❡❍❁❪❡ ✽ ❣♣▼✂❡ ✎✙❜❤❅ ❃✢❃ ✎ ❏☎❈ ❅ ❣ ❏☎▲ ✽ ▼➄❡ ❈➎❡❍❊✬▼✂❡ ✿ ❝✽ ❏➆❡ ✿ ❊ ✿ ❣ ❊ ❪ ✎ ❣ ❅ ❣■❊ ❅ ❪ ❁❄▲●▼✠✴ ✎ ❡ ✽✂❪ ❈ ✎☎❣❂❅ ❏ ✿ ❡◆❁ ❅ ❏❢❊✾❊ ❅ ✽ ❊ ❅ ❃✢❃ ✿ ▲❇✐ ▲ ✽ ▼✢❏ ✿ ✎P❜❤❣ ❣ ❪ ▼✂❡❉▼✂❡ ✎ ❅ ❃ ❅ ✿ ❣ ❏ ❡❁❳▲ ✭ ❡ ✽✢✽ ❡ ✺ ❄ ✽ ❡◆▼✢❏☎❊❑❈ ❪ ❊❑❊■❏☎▲ ✽ ❡ ✽ ❣ ✿ ❡■❣ r ❣ ▲ ✿ ❏ ❡◗❡❊❣✱❡❡❋●❃ ❣ ✿ ❏➆❡ ✽ ❈➎❡ ✭ ❡❂❊ ❣ ❃ ✿ ▲❘❃❫▲❘❊ ❣ ❡ ✺ ✰ ▲ ❪ ❊ ✿ ❡ ❝❣ ✿ ▲ ❪ ❩❘▲ ✽ ❊ ✽ ▲✉❣ ❅ ❁❳❁❶❡ ✽ ❣ ✎P❜ ❡❡❋✛❃ ✿ ❡❂❊❑❊■❏❢▲ ✽ ❃✛r ❣ ✽ ▲❇❁ ❣ ✽ ▲ ✎ ▲ ✏❘❏ ❭✂❪ ❡✩❊ ❣ ❅ ✽ ▼ ❅ ✿ ▼❀▼ ❪ ❃ ❅ ✿ ❅ ❁ ✴✚❣ ✿ ❡
✚ ☞ r ✡ ✍ ▼✢❏☎❊❑❈ ❪ ❣ ❣ ❡✖❡ ✽ ❏ ✽ ❣ ✿ ▲✆▼ ❪ ❈❊❣ ❏☎▲ ✽ ▼ ❣ ✿ ❏❬❩ ❣ ❡ ❏☎❈❍❏ ▼✂❡ ❁ ❅ ✽ ❏✷✴ ✿ ❡ ❅ ✽ ❅✸✎✷✭ ❣■❏ ❭✂❪ ❡ ✺ ✷ ❡❍❊ ✿ ❣ ❊ ❪ ✎ ❣ ❅ ❣■❊▼✂❡ ✎✙❜❤❅ ✿ ❣ ❏☎❈ ✎ ❡ ❊ ❪ ✏✸✏ ✴ ✿ ❡ ✽ ❣ ❭✆❪ ❡ ✎ ❡ ❣♦❡ ✿ ❁❶❡ ✸ ❅ ✺ ❖❘❖ ✻ ❡❂❊❱❣❉❈❍▲ ✿■✿ ❡❂❈❊❣ ❅ ❪●❝ ▼✂❡ ✎ ❵♥▼➄❡ ✎✙❜❤❅ ❃✢❃ ✿ ▲✉❋●❏❢❁ ❅ ❝❣ ❏❢▲ ✽ ❈✎r ❅ ❁❳❃ ❁❄▲ ✭ ❡ ✽ ❡✚❣ ❭✆❪ ❡ ✎ ❅ ❊■❏✤✏ ✽ ❅ ❣ ❪✛✿ ❡◆▼✂❡❂❊⑥❡✎✍♠❡❊❣ ❊✞▼➄❡ ❣ ✭ ❃✘❡ ❃ ❅ ❏ ✿ ❏ ✽ ✏✛t ❏ ✽ ❣♦❡ ✿ ❅ ❈❊❣ ❏☎▲ ✽ ❊❈❂▲ ❪ ✎ ▲❘❁❥◗✛❏➆❡ ✽✛✽ ❡❂❊❍t ✍ ✆✞✝❂✁ ❵ ✎☎❅ ▼✂❡ ✽ ❊■❏❳❣ ❣ ▼➄❡ ✽ ❏❢❩✉❡ ❅ ❪ ❋ ✽ ❜ ❡❍❊❱❣✗❈❍▲ ✽ ❣♦❡ ✽✂❪ ❡ ❭✂❪ ❜ ❵✦❣ ✿ ❅ ❩❞❡ ✿ ❊ ✎ ❡❍❊
✂
❪ ❈❊❣ ❪ ❅ ❣■❏☎▲ ✽ ❊ ▼✂❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡ ▼ ❪ ✐ ▲ ✽ ▼ ❅ ❁❶❡ ✽ ❣ ❅❂✎ ✺
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We compute the level density of a two-component Fermi gas as a function of the number of particles,

angular momentum, and excitation energy. The result includes smooth low-energy corrections to the

leading Bethe term (connected to a generalization of the partition problem and Hardy-Ramanujan

formula) plus oscillatory corrections that describe shell effects. When applied to nuclear level densities,

the theory provides a unified formulation valid from low-lying states up to levels entering the continuum.

The comparison with experimental data from neutron resonances gives excellent results.
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Many physical properties of interacting Fermi gases

depend on the number of available states at a given energy,

like, for instance, the optical and electrical response of

solids, or the reaction rates in nuclear processes. The most

common framework to compute the many-body (MB)

density of states (DOS) is a mean-field approximation,

where each (quasi)particle moves independently in an

average self-consistent potential. In this case, the energy

of the Fermi gas is expressed as the sum of the occupied

single-particle (SP) energies. The computation of the MB

DOS is thus reduced to a combinatorial problem: to count

the different ways into which the energy can be distributed

among the particles. A first answer to this question was

given by Bethe [1], who showed that at high excitation

energies Q (compared to the SP spacing at Fermi energy

�F) and for two types of fermions (protons and neutrons),

the MB density grows like �MB�Q� � exp�2 �������

aQ
p �=Q5=4.

The Fermi gas parameter a � �2 ����F�=6 depends only on

the average SP DOS at �F, ����F�.
In practice, the parameter a is often used as a fitting

parameter. For a given excitation energy Q and particle

number A, a�Q;A� is extracted from the available experi-

mental data. In this way, important deviations from the

independent particle model predictions are observed.

Though there are certainly effects that are beyond that

model, our purpose here is to show that a detailed treatment

is able to describe features of individual systems with good

accuracy, therefore providing a solid theoretical basis for

extrapolations to unknown regions and for improvements.

Generalizing the results obtained in Ref. [2] to a two-

component system of given angular momentum, we show

that Bethe’s result can be viewed as the first (smooth) term

of an expansion. The corrections to that term do not enter

as corrections of the a parameter (as was often assumed in

the past), but simply as additional terms in the exponential.

A first series of terms are smooth in A and Q, and provide

higher-order (in inverse powers of the excitation energy)

corrections. Keeping only the first correction generates a

uniform expression, which cancels the divergence produce

by the Q�5=4 term at low energies, and therefore make

unnecessary the use of composite models (à la Gilbert-

Cameron). On top of the smooth contributions are oscil-

latory terms, that describe density fluctuations as A varies.

These are shell effects, which turn out to be related to the

fluctuations of the total energy of the system. A detailed

description of these fluctuations and of the relevant energy

scales is provided. Finally, a comparison of the results with

the nuclear level density at neutron threshold is made. With

a few adjustable parameters, a very good overall agreement

is obtained, with a relative error & 10% for the logarithm

of the density of the 295 nuclei analyzed.

From a theoretical point of view, Ref. [2] and the present

work may be viewed as a generalization to MB systems of

the theory developed to describe the SP DOS [3–5].

Previous works have considered the high-energy

(Mawell-Boltzmann) limit [6], while here we concentrate

on the regime of a large number of particles and Q< �F.

The DOS at energy E of a system composed of Z
protons, N neutrons, and with projection M of the angular

momentum on some given axis is defined as

�MB�E;N; Z;M� �
X

�

��E� E����N � A�
N���Z� A�

Z�

� ��M�M��: (1)

The index � denotes all the possible neutron and proton SP

configurations (of arbitrary number of particles), A�
� �

P

in
�
�;i are the neutron and proton number of particles,

respectively (n��;i � 0; 1 are the corresponding occupation

numbers of the ith SP state, and � � N or P); E� �
P

�

P

i n
�
�;i��;i and M� � P

�

P

i n
�
�;im�;i are the energy

and angular momentum projection, where ��;i and m�;i

denote the SP energies and angular momentum projections,

respectively.

The conservation of the angular momentum projection is

introduced in order to deal with only a subset of states,

those with given total angular momentum J. A standard

treatment [7,8] of this degree of freedom leads to a DOS of

angular momentum J of the form
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�MB�Q;N; Z; J� � 2J� 1

2
�������

2�
p

�3
e��J�1=2�2=2�2

�MB�Q;N; Z�;

(2)

where �MB�Q;N; Z� is the total MB DOS, Q � E� E0 is

the excitation energy measured with respect to the ground-

state energy of the system, and � is the spin cutoff

parameter.

For an arbitrary SP spectrum the computation of the

density of excited states is a difficult combinatorial prob-

lem for which no exact solution exists. There is, however, a

particular case that can be worked out explicitly: when the

SP spectrum consists of equidistant levels separated by �
(we assume, for simplicity, that the neutron and proton

spacings are equal). The MB excitation energies are then

given by the sum of two integers corresponding to the total

energy of each of the components, Q � �j� k�� � K�.

Each MB state characterized by an integer K has a non-

trivial degeneracy. The computation of the degeneracy

reduces to the computation of the number of ways into

which the total energy may be distributed among the two

components, and of the different ways the partial energy of

each component can be distributed among its elements.

This leads us to compute the value of the function p2�K� �
P

K
j�1 p�j�p�K � j�, where p�j� is the partition of j (the

number of ways into which the integer j can be decom-

posed as a sum of integers). We are assuming here, to avoid

finite size effects, that the excitation energy is small com-

pared to the Fermi energy of each component. Based on the

work of Hardy and Ramanujan, an exact expression (writ-

ten as a convergent series) for p�j� was obtained by

Rademacher [9]. We have adapted their method (i.e., the

circle method, cf. Ref. [10]) to obtain an exact formula for

p2�K�. Putting back the appropriate units, the MB density

can be expressed in terms of p2 as �MB= �� � 21=4p2�K �
��Q=2�, where �� � ��P � ��N � 2=� is the total (proton �
neutrons) SP average density. Then, expressing the exact

result as an expansion in terms of ��Q valid in the range

���1 � Q<N�, Z�, we obtain

�MB�Q;N; Z�= �� � 61=4

12� ��Q�5=4
eS (3)

where the ‘‘entropy’’ S � Seq of the equidistant spectrum

is given by

S eq � 2

��������������

�2

6
��Q

s

�
�

�

36
� 15

16�

�

���

6
p
��������

��Q
p �

�

35

96
� �2

432

�

1

��Q

(4)

plus O�� ��Q��3=2� corrections that can be computed but are

not given here. The prefactor in Eq. (3) and the first term of

the expansion (4) reproduce Bethe’s formula [1]. The addi-

tional terms provide further smooth corrections of higher

order in inverse powers of the excitation energy. Though

Eq. (4) represents an asymptotic expansion, we find that an

accurate uniform approximation is obtained by keeping

only up to the 1=
��������

��Q
p

term that destroys, when Q ! 0,

the divergence produced by the � ��Q��5=4 in the prefactor.

It is also interesting to note that the correct coefficients of

the correction terms in (4) are obtained through the expan-

sion of the exact result, whereas a saddle point approxi-

mation of the sum involved in p2�K� leads to wrong

coefficients.

The previous expression describes in detail the MB DOS

for a SP spectrum made of equidistant levels. However, it is

clearly unphysical in most situations. A generic SP spec-

trum contains fluctuations, which are manifested at the

scale of the average distance between levels, but also on

much larger scales (see Ref. [11] for a review). What is

missing in Eq. (3) are the fluctuations in the MB density

induced by the SP fluctuations. In this respect, one may

consider Eq. (3) as the MB analog of the Weyl or Wigner-

Kirkwood expansions.

It remains for us to compute the MB level density for an

arbitrary SP spectrum, including fluctuations. The way to

do it was shown, for a single-component gas, in Ref. [2].

The method uses a saddle point approximation of the

inverse Laplace transform of the MB density. We have

adapted that calculation, following similar lines to treat

Eq. (1), which includes two components and angular mo-

mentum conservation. The result may be written under the

form of Eqs. (2) and (3), but with the entropy in the latter

equation given by

S � Seq �
1

T
	~E�N; Z; 0� � ~E�N; Z; T�
: (5)

The parameter T is the temperature, connected to the

excitation energy Q through the usual relation Q �
�2 ��T2=6 � aT2. ~E�N; Z; T� � P

�

R

d�~������f��;�; T�
is the fluctuating part of the energy of the system at

temperature T and chemical potential �� �F fixed, ne-

glecting temperature variations, by the particle-number

conditions N � Z � R

�F d������. The function ����� �
P

j���� ��;j� is the SP density of the component �, and

~����� � ����� � ������ its fluctuating part. ~E�N; Z; 0� is

thus the fluctuating part of the ground-state energy of the

system. Finally, Seq in Eq. (5) is given by Eq. (4), with ��

the total average SP density of the system at Fermi energy.

In fact, for an arbitrary spectrum the saddle point technique

does not allow to derive the terms of order � ��Q��1=2 and

higher in Seq. The corrections obtained from an equidistant

spectrum are thus conjectured to provide a good approxi-

mation to the corrections of the smooth part of an arbitrary

system, but the validity of this statement has to be con-

firmed. An explicit numerical verification of its validity for

a two-dimensional one-component system was done in

Ref. [2].

The function ~E�N; Z; T� presents oscillations when N or

Z are varied, in contrast to the more gentle variations as a

function of T (a detailed description of the fluctuations and

of their T dependence is given below). The MB level

density contains now two types of terms: some that vary
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smoothly, and others that fluctuate as the number of parti-

cles changes. The result presented above contains the

dominant smooth and oscillatory terms. In the derivation

of Eqs. (2), (3), and (5), we have neglected other terms [for

instance, the chemical potentials and T have small correc-

tions that depend on J, and thus strictly speaking the

factorization (2) of the angular momentum is not exact,

etc.]. A detailed account of the derivation will be given

elsewhere.

It is remarkable that the MB level density at excitation

energy Q depends explicitly on the ground-state energy

fluctuations ~E�N; Z; 0�. A convenient way to analyze the

behavior of the fluctuating part of the entropy ~S �
	~E�N; Z; 0� � ~E�N; Z; T�
=T is through a semiclassical the-

ory. The result is an expression for ~S written as a sum over

all the classical periodic orbits of the mean field potential.

The main conclusions that can be drawn from that expres-

sion are now listed. To be specific, we consider the par-

ticular case of an atomic nucleus of Z protons and N
neutrons: (a) as the mass number A � Z� N varies at

fixed excitation energy Q, ~S presents oscillations of char-

acteristic period �A � ��=3�A2=3, which are independent

of Q; (b) when Q varies at fixed particle number A, ~S does

not present similar oscillations, but rather gentle variations;

(c) the typical amplitude �~S
of ~S at given �Q;A� depends

on the dynamical properties of the classical dynamics

(integrable or chaotic); (d) since the mean field dynamics

of most nuclei is well approximated by a regular motion

[11], then the behavior of the typical amplitude of ~S is

given, to a first approximation, by those of a regular

dynamics, that we now detail; (e) using the definition of

the temperature T �
����������

Q=a
p

with a � �2 ��=6 �
A=15 MeV

�1 [12], we find that there is only one relevant

temperature scale in the variation of �~S
with T, given by

Tc � 4=A1=3 MeV (directly related to the system size—

see [2]); for convenience we also introduce T� �
�2�2 ����1 � 1:3=A MeV (the temperature associated

with the SP mean level spacing), and g � Tc=T� �
3A2=3; (f) at low temperatures, �~S

�
������������

T=T�

p

; the typical

amplitude of shell effects in the MB DOS therefore in-

creases from 0 at T � 0 up to � ���

g
p

at T � Tc; (g) at

temperatures of order Tc the amplitude is maximal, and

starts to decrease for T > Tc; (h) in the limit T � Tc the

typical amplitude tends to zero as �~S
�

��������

g=6
p

Tc=T; using

the previous values of Tc and g this gives �~S
�

2
���

2
p

=T MeV; we thus predict a slow power-law decay of

the amplitude of shell effects at high temperatures.

We now turn to a direct application of the previous

results to experimental data. Though it will be important

to make a systematic analysis of the validity of Eqs. (2),

(3), and (5), and of their predictions at different energies

and mass numbers, we restrict ourselves here to a com-

parison with slow neutron resonances, which have been

experimentally studied for a large number of nuclei [13].

The excitation energies of neutron resonances coincide

with the neutron binding energies, Q � Qn � Sn�N; Z�,
whose values are in the range 6–8 MeV for most nuclei.

This corresponds to a temperature Tn � 8=
����

A
p

MeV.

According to the previous results, the typical amplitude

of the fluctuations depends on temperature, with a maxi-

mum at T � Tc. At neutron resonances the ratio Tn=Tc �
2=A1=6. From A � 30 to A � 250, this ratio varies from

1.13 to 0.8. We thus find that at excitation energies Q �
Qn, the temperature is very close to Tc; shell effects are

maximal. We expect a typical value of ~S�Q;N; Z� very

close to its maximum � ���

g
p �

���

3
p

A1=3 (this varies from 5.4

to 11 in the previous range of A). In contrast, in the same

particle-number range the first correcting term [propor-

tional to � ��Q��1=2] in the smooth expansion (4) varies

from 0.32 to 0.11. That term, and the following ones in

the expansion, can thus be neglected at Q � Qn.

To make a comparison with experiments we need the

different quantities involved in the theoretical expressions.

The quantity �~EN;Z; Tn� is, semiclassically, written as a

sum over the periodic orbits p (and repetitions) of the

mean field potential [11]. The analysis of the temperature

dependence of that sum and of the main contributing orbits

leads to the approximation ~E�N; Z; Tn� � �	n
~E�N; Z; 0�,

where �	n is the average over the shortest periodic orbits

p of the function 	�xp� � xp= sinh�xp�, where xp �
3�‘pA

1=3Tn=�4�F� and ‘p is the length of the periodic

orbit p measured in units of the nuclear radius (notice

the mass number and temperature dependence of xp). For

each nucleus, A and Tn are given and the average �	n �
�	�N;Z; Tn� is computed. In practice, the average is esti-

mated using the shortest periodic orbits of a spherical

cavity of radius R � 1:2A1=3
fm.

The expression of the entropy S in Eq. (3) takes now the

form

S �Qn; N; Z� � 2
���������

aQn

p

� �1� �	�~E�N; Z; 0�=Tn: (6)

Finally, a, Qn, and ~E�N; Z; 0� are required. One possibility

is to compute them from a particular model. In our case,

however, in order to avoid model-dependent features and to

make a direct test of our predictions, we prefer to extract as

much information as possible from experimental data. For

each nucleus, the excitation energy at neutron threshold

Q � Qn � Sn�N; Z� is taken from the experimental value

of Sn�N; Z�, and Tn�N; Z� �
������������

Qn=a
p

. Analogously,
~E�N; Z; 0� can be obtained from the experimental value

of the ground-state energy. It corresponds to the fluctuating

part of the nuclear binding energy. Thus, nuclear effects

that may depend on A, like deformations, are automatically

incorporated. This quantity is computed by subtracting

from the 1995 Audi-Wapstra compilation [14] the liquid

drop expression �E � avA� asA
2=3 � acZ

2=A1=3 �
aA�N � Z�2=A, using the parameters (from Ref. [15]) av �
15:67, as � 17:23, aA � 23:29, and ac � 0:714 (all in

MeV; we have moreover excluded the pairing term). This

parametrization produces a fluctuating part whose average
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(over A) h~E�N; Z; 0�iA � 0. However, the determination of

the average of the fluctuating part is a delicate question that

deserves a careful discussion. Because of the discrete

variation of the chemical potential as the mass number

varies, one can verify that generically h~E�N; Z; 0�iA is non-

zero. We have therefore added to the fluctuating part a term

bA� c, where b and c are two constants. Equation (6) thus

depends on three constants, a, b, and c, that we fix by

minimizing the root mean square error with respect to the

experimental value of the density, Sexp [obtained by com-

puting S from Eqs. (2) and (3) when �MB�Q;N; Z; J� is

the experimental DOS, J the ground-state angular momen-

tum and �2 � 0:15aA2=3Tn [13] ]. The result is a �
A=10:42 MeV�1, b � �0:019 MeV and c � 7:9 MeV.

The comparison is made in Fig. 1. The experimental values

Sexp shown on the top part are to be compared with the

‘‘theoretical’’ entropies plotted in the middle part. A clear

overall agreement is observed. For most nuclei, the relative

error in the lower panel is smaller than 10%, with some

remaining structure as a function of A, and larger devia-

tions for closed shells (we suspect that this is due to our

very schematic estimate of �	n, and/or of �2, cf. Ref. [16]).

The precision of the present calculation, with only three

adjusted parameters, is comparable to the best fits obtained

nowadays. We can, in fact, make the comparison more

precise by noticing that Eq. (6) can be approximated, using

an effective value of a, by S�Qn; N; Z� � 2
�������������

aefQn

p
, where

aef � a	1� ~E�N; Z; 0��1� �	�=Qn
. Under this form,

Eq. (6) is quite similar to one of the best phenomenological

formulas studied so far, proposed by Ignatyuk and collab-

orators [13,17].

To conclude, we have derived an explicit formula for the

MB DOS of a two component Fermi gas of fixed angular

momentum. The results were applied to the particular case

of nuclear level densities, where precise predictions for the

smooth dependence and shell fluctuations as a function of

excitation energy and mass number were made. Different

nuclear effects, like deformations, were explicitly taken

into account through the function ~E�N;Z; 0�. Good agree-

ment between theory and experiment in the region of

neutron resonances was found. Although it was derived

within an independent particle model, the comparison with

experiments shows that the final result is probably of more

general validity and includes, through the energy fluctua-

tions ~E, effects like pairing. Going to high excitation en-

ergies, the main prediction is the decay of shell effects

when Q * Qn (with a power-law tail). However, that

prediction is valid for closed systems. Before proceeding

in that direction, the theory should be improved to include

finite size effects (e.g. a finite number of nucleons) as well

as the influence of the continuum.
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FIG. 1. Entropy S as a function of the mass number A for

nuclear level densities at neutron threshold. (a) experimental

values; (b) theoretical prediction; (c) relative error.
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� ✝ s✂✁ s ▼✂❡✾✐ ✿ ❣ ❭✆❪ ❡ ✽ ❈✚❡ ❪✢✽ ❏❳❣ ❣ t ✎ ❅ ❣ r ❣ ▲ ✿ ❏➆❡✠❊q❡❍❁❳❏❢❈ ✎ ❅ ❊■❊■❏ ❭✂❪ ❡✾▼✢▲ ✽✢✽ ❡✈❃❫▲ ❪✢✿ ☎❳ ☞❁❀ ❆ t ✾✂❱ t ✾ t ✍ ❙

☎❳ ❭✧✦ ✵ ❫ ❺ ✦ ➇ ❼✛ ☞ ➀ ❲ ❭ ✷ ❧ ✵ ☞ ➋✚➍❞➏ ❭ ❺ ➐ ✍ ✦ ✵ ✶ ✸ ❅ ✺ ✹ t ✻
s ✽ ❅❄❅✸✎ ▲ ✿ ❊ ✛ ✗✁✙ ❫ ❺ ➐ ✍ ✺ ✱ ❜ ❅ ❃ ✿ ✴❍❊ ✎✙❜ ❡✔❋●❃ ✿ ❡❂❊❑❊■❏☎▲ ✽ ▼✂❡ ☎✝ ❭ ❝✌❛✆☛ ❫ ❏ ✵ ▼✢▲ ✽✢✽ ❣ ❡♥▼ ❅ ✽ ❊ ☞✿✾ t ✍❡✚❣✑✏ ✿☎✄ ❈➎❡❚❵ ✎✙❜q❣ ❭✂❪ ❅ ❣■❏☎▲ ✽ ✸ ❅ ✺ ❖ ❅❘✻ ▲ ✽ ❡ ✽ ▼ ❣ ▼ ❪ ❏ ❣ ❭✂❪ ❡

☎✝ ❭ ❝✣❛✆☛ ✵ ❫ ❭ ❂ ❝ ✵ ➇ ❙ ❇❺ ➐ ➇ ❼✛ ☞ ➀ ❲ ❭ ✷ ❧ ✵
☞
✜
❭ ❺ ➐ ➇ ✍ ☛ ✵✍ ➇ ➋➎➍✉➏ ❭ ❺ ➐ ✍ ❭ ❂ ❝ ✵ ❲ ❙ ❇ ✵ ✶ ✸ ❅ ✺ ✹ ❀✼✻

✷ ❡❂❊❉❃ ❅ ✿ ❣ ❏➆❡❍❊ ✎ ❏❢❊■❊q❡❍❊ ✚
✄ ❡✚❣ ✚❳ ❊■▲ ✽ ❣◆▼✢▲ ✽✢✽ ❣ ❡❂❊◆❃ ❅ ✿ ☞ ❀ ❆ t ✾ ❱ t ✾ t ✍ ❙

✚❳ ❭✧✦ ✵ ❫ ✣ ➇ ✷ ❧ ❨ ✮ ❛ ✸ ❅ ✺ ✹ ❱❘✻
✚

✄ ❭ ✣ ✵ ❫ ❧❂ ❭ ✣ ❇ ✷ ✣ ❨ ✮ ✵ ✶ ✸ ❅ ✺ ✹ ❆ ✻
s ✽❛❪ ❣ ❏ ✎ ❏☎❊❱❡ ✎☎❅ ❈❍▲ ✽ ▼✢❏❳❣ ❏☎▲ ✽ ✸ ❅ ✺ ❀✼❱❞✻ ▼ ❅ ✽ ❊ ✸ ❅ ✺❤✹ ❆❘✻ ❡✚❣ ✸ ❅ ✺ ✹ ❱❇✻ t●▲ ✽ ▲❘◗➄❣■❏➆❡ ✽ ❣ ❅✸✎ ▲ ✿ ❊ ✎P❜ ❡❡❋●❃ ✿ ❡❍❊ ❝❊■❏❢▲ ✽ ▼✂❡ ✚❳ ❴ ❃❴▲ ❪✛✿ ✎ ❡ � ✝ s✆✁ s ❆ ✱ ❡ ✽ ✐ ▲ ✽ ❈❊❣ ❏❢▲ ✽ ▼✂❡ ❝ ❡❊❣ ❴ ❙

✚❳ ❴ ❫ ❭ ❂ ❝ ✵ ➇ ❙ ❇
❴ ✶ ✸ ❅ ✺ ✹ ✾✂✻

s ✽❀✿ ❡❂❁❄❃ ✎ ❅ ❈➎❡ ❈✚❡✚❣❱❣♦❡❚▼✂❡ ✿❑✽ ❏✤✴ ✿ ❡✩❩ ❅✸✎ ❡ ❪✢✿ ▼ ❅ ✽ ❊ ✎✙❜ ❡✔❋●❃ ✿ ❡❂❊❑❊■❏☎▲ ✽ ▼➄❡ ✎ ❅ ❃ ❅ ✿ ❣ ❏ ❡ ✎ ❏❢❊■❊❱❡✩▼✂❡✎✙❜ ❡ ✽ ❣ ✿ ▲❘❃✢❏ ❡ ✚★★✧✲✩❉❁ ❅ ❏☎❊✞❃❫▲ ❪✢✿ ❪✢✽ ❊q❡ ❪ ✎ ❣ ✭ ❃✘❡ ▼✂❡❚❃ ❅ ✿ ❣ ❏☎❈ ❪ ✎ ❡❍❊ ✺ ❥ ❡ ✎✘✎ ❡ ❝ ❈❍❏✔❡❂❊ ❣◆▼✢▲ ✽✢✽ ❣ ❡✌▼ ❅ ✽ ❊☞ r ❱ ✍ ✺①s ✽ ▲❘◗➄❣■❏➆❡ ✽ ❣ ❅❂✎ ▲ ✿ ❊ ✎☎❅ ✐ ▲ ✿ ❁ ❪ ✎ ❡ ▼✂❡ ✎P❜ ❡ ✽ ❣ ✿ ▲❘❃✛❏➆❡ ❣■▲✉❣ ❅❂✎ ❡♥❃❫▲ ❪✢✿ ❪✢✽ � ✝ s✝✁✩s ❆ ✱ ❵✎✙❜ ▲ ✿ ▼ ✿ ❡ ❧ ❨ ✭ ✚❳ ❴ ❙
★ ❫ ✚★★✧✲✩ ➉ ☎★ ✸ ❅ ✺ ✹ r ✻

❫ ❺ ✪ ➐ ➇✢ ❭ ❂ ❝ ✵ ➇ ❙ ❇
❴ ✷ ✦ ➐ ➇ ➉✟✞ ❺❺ ✮ ✭ ✢ ➐ ★ ❧✪ ❭ ❂ ❝ ✵ ➇ ❙ ❇

❴ ✸ ❅ ✺ ✹ ✡ ✻
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✰ ▲ ❪ ❊◆❈❍▲❘❁❄❃ ❅ ✿ ▲ ✽ ❊ ❈➎❡❚▼✂❡ ✿■✽ ❏ ❡ ✿❉✿ ❣ ❊ ❪ ✎ ❣ ❅ ❣ ❅ ❪ ❈ ❅✸✎ ❈ ❪ ✎ ✽✂❪ ❁ ❣ ✿ ❏ ❭✆❪ ❡ ▼ ❅ ✽ ❊ ✎ ❅ ✵ ✏ ❪✢✿ ❡ ❅ ✺ ❀ ✺✫ ❣♦❡❍❁❳❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ✵ ❋●❡❇t✉▲ ✽ ✿ ❡❂❁ ❅ ✿■❭✂❪ ❡ ❭✂❪ ❡ ✎ ❡✾❈❂▲❘❁❄❃❴▲ ✿ ❣♦❡❍❁❪❡ ✽ ❣ ✏ ❣ ✽ ❣ ✿ ❅❂✎ ▼✂❡✾★ ❡❂❊ ❣②❃ ✿ ▲✆❈✎r✂❡▼✂❡✗❈➎❡ ✎ ❪ ❏ ▼✂❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❇❏➆❡♥▼ ❪ ✐ ▲ ✽ ▼ ❅ ❁❶❡ ✽ ❣ ❅❂✎ ❃❫▲ ❪✢✿ ✎ ❡❥❁ ♣ ❁❶❡❄❣ ✭ ❃✘❡✗▼✂❡♥❃❴▲✉❣q❡ ✽ ❣ ❏ ❡ ✎ ❙ ▲ ✽ ❅✎ ❡❍❊◆❁ ♣ ❁❶❡❂❊ ❡✎✍♠❡❊❣ ❊◆▼✂❡ ❈❂▲ ❪ ❈✎r➄❡ ✺ ✷ ❅ ▼✢❏ ✍ ❣ ✿ ❡ ✽ ❈➎❡ ▼✂❡❚❈❂▲ ✽ ❩✉❡✔❋●❏ ❣ ❣ ❡ ✽ ❣ ✿ ❡ ✎ ❡ ✽✂❪ ❁ ❣ ✿ ❏ ❭✂❪ ❡❇❡✚❣✎✙❜❤❅ ✽ ❅✸✎ ✭ ❣ ❏ ❭✂❪ ❡✱❡❂❊❱❣ ❅ ❪ ❊❑❊■❏ ✿ ❡❊❣ ✿ ▲ ❪ ❩ ❣ ❡ ✸ ❩❘▲❘❏ ✿ ✵ ✏ ❪✢✿ ❡ ❱ ▼ ❅ ✽ ❊ ☞ ✾ t ✍ ✻ ✺✆s ✽❄✿ ❅ ❃✢❃✩❡ ✎✺✎ ❡ ❭✂❪ ❡◆❈➎❡ ✎ ❅❃ ✿ ▲✉❩✆❏➆❡ ✽ ❣✾▼ ❪ ✐ ❅ ❏ ❣ ❭✂❪ ❡ ✎ ❡ ❊ ✭ ❊❱❣ ✴❂❁❶❡◆❃❫▲❘❊❑❊ ✴❂▼➄❡ ❪✢✽ ✐ ▲ ✿ ❣ ▼✂❡ ✏ ✿ ❣ ▼✂❡✞❊ ✭ ❁ ❣ ❣ ✿ ❏ ❡❇t ✎ ❡✞❃❫▲✉❣♦❡ ✽ ❣■❏➆❡ ✎❈✎r✢❏☎❁❄❏ ❭✂❪ ❡ ✽ ❜ ❡❍❊❱❣◆◗✢❏➆❡ ✽ ▼ ❣ ✵✮✽ ❏ ❭✂❪ ❡❚❃❫▲ ❪✢✿❉❪✢✽ ❡❚❈❍▲ ❪ ❈✎r✂❡ ❃ ✎ ❡❍❏ ✽ ❡ ✺✫ ✽ ▲❘❁❥◗ ✿ ❡❚▼✂❡❚❃ ❅ ✿ ❣ ❏☎❈ ❪ ✎ ❡❍❊ ✵ ❋ ❣ t ✎P❜ ❅ ❁❄❃ ✎ ❏ ❣ ❪ ▼✂❡ ▼✂❡ ☎★ ❡❍❊❱❣ ❈❂▲ ✽ ❣ ✿ ✶ ✎☎❣ ❡ ❃ ❅ ✿ ✜
☞ r ✾ ✍ ❙
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�✂✁☎✄✝✆ ❅ ✺ ❀ ✳ ✷ ❡ ✎ ▲ ✏ ❅ ✿ ❏❳❣ r✢❁❶❡✑▼✂❡ ✎ ❅ ▼✂❡ ✽ ❊■❏❳❣ ❣ ▼➄❡ ✽ ❏❬❩❞❡ ❅ ❪ ❋♥❵ ❝ ✳ ❈❂▲ ✿ ❃✢❊②❃❴▲ ❪✛✿ ❝ ✐☞❡ ✿ ❁❳❏❢▲ ✽ ❊❊ ❅ ✽ ❊✇❏ ✽ ❣♦❡ ✿ ❅ ❈❊❣ ❏❢▲ ✽ ▼ ❅ ✽ ❊ ❪✛✽ � ✝ s✟✁✩s ❆ ✱ ❅ ❩❞❡❍❈ ❃❫▲ ❪✢✿ ✐ ✿ ❣ ❭✂❪ ❡ ✽ ❈➎❡✠✐ ▲ ✽ ▼ ❅ ❁❪❡ ✽ ❣ ❅✸✎ ❡ ✎✙❜ ❪✢✽ ❏❳❣ ❣❃❫▲ ❪✢✿ ❪✢✽ ❡ ❣ ✽ ❡ ✿ ✏❘❏➆❡ ▼ ❜ ❡❡❋✛❈❍❏ ❣ ❅ ❣ ❏❢▲ ✽ ▼✂❡ ❪✢✽ ❡ ❪✢✽ ❏ ❣ ❣ ✺ ✱ ✽ ❣ ✿ ❅ ❏ ❣ ❊ ▼✛❏☎❊■❈❍▲ ✽ ❣ ❏ ✽✆❪ ❊❂t ✎ ❡ ✿ ❣ ❊ ❪ ✎ ❣ ❅ ❣✽✂❪ ❁ ❣ ✿ ❏ ❭✂❪ ❡ ✺ ✱ ✽ ✎ ❏✷✏ ✽ ❡✩❈❍▲ ✽ ❣ ❏ ✽✂❪ ❡❞t ✎✙❜ ❡✔❋●❃ ✿ ❡❂❊■❊❑❏☎▲ ✽ ✸ ❅ ✺ ✹ ✡❘✻ ✺

❃❫▲ ❪✢✿ ❪✢✽ ❊ ✭ ❊ ❣✵✴❂❁❶❡❥❏ ✽ ❣ ❣ ✏ ✿ ❅ ◗ ✎ ❡❇t ✎ ▲ ✿ ❊ ❭✂❪ ❡ ✛ ✗✁✙ ❨ ✛ ✣✟✞ ❧ t❴❈ ❜ ❡❍❊❱❣❚❵❄▼✢❏ ✿ ❡♥❃❫▲ ❪✢✿ ▼✂❡✌✐ ❅ ❏☎◗ ✎ ❡❂❊❣q❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡❍❊ ❈❍▲❘❁❳❃ ❅ ✿ ❣ ❡❂❊ ❵ ✎✙❜q❣ ✽ ❡ ✿ ✏❇❏➆❡❉▼✂❡ ✎ ❅ ❃ ✎ ❪ ❊✠❃✩❡✚❣■❏ ❣♦❡❉▼✂❡❍❊ ▲ ✿ ◗✢❏ ❣q❡❂❊ ☎★✡✠
☛ ✺ ☛ ▲ ❪✢✿✛ ✗✁✙ ❨ ✛✤✣ ✛ ❧ t ☎★✡✠ ❧ ❨ ☛ ✺ ☛ ▲ ❪✢✿ ✛ ✗ ✙ ❨ ✛ ✣ ➒ ❧ t ☎★ ❡❍❊❱❣ ❁ ❅ ❋●❏❢❁ ❪ ❁ ✺

✷ ❅ ✵ ✏ ❪✢✿ ❡ ❅ ✺ ❱ ❏ ✎✘✎ ❪ ❊❱❣ ✿ ❡❛❈➎❡♣❈❂▲❘❁❄❃❴▲ ✿ ❣♦❡❍❁❪❡ ✽ ❣❦❃❫▲ ❪✢✿ ▼✂❡❍❊❳✐☞❡ ✿ ❁❳❏❢▲ ✽ ❊ ❊ ❅ ✽ ❊❦❏ ✽ ❣q❡ ✿ ❅ ❈✚❣■❏☎▲ ✽▼ ❅ ✽ ❊ ❪✢✽ ❃❫▲✉❣q❡ ✽ ❣ ❏ ❡ ✎ r ❅ ✿ ❁❳▲ ✽ ❏ ❭✂❪ ❡✩❏❢❊■▲✉❣ ✿ ▲❘❃✩❡❚❵✗▼✂❡ ❪ ❋❀▼✢❏☎❁❶❡ ✽ ❊❑❏☎▲ ✽ ❊ ✸ � ✝ s ✁✩s ❱ ✱✩✻ ✺
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✷ ▲ ✿ ❊ ❭✂❪ ❡ ✎ ❡✌❃❴▲✽❣♦❡ ✽ ❣■❏➆❡ ✎ ❈✎r✢❏☎❁❄❏ ❭✂❪ ❡✐❡❂❊ ❣ ✽ ❣ ✏ ✎ ❏✤✏✉❡ ❅ ◗ ✎ ❡❚▼✂❡❍❩ ❅ ✽ ❣ ✎ ❅ ❣♦❡❍❁❳❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡❇t ✎ ❡✽ ▲❇❁❥◗ ✿ ❡ ❁❄▲ ✭ ❡ ✽ ▼ ❜ ▲✆❈❂❈ ❪ ❃ ❅ ❣■❏☎▲ ✽ ❃❫▲ ❪✢✿ ▼✂❡❂❊◆✐☞❡ ✿ ❁❳❏❢▲ ✽ ❊ ▲ ❪ ▼✂❡❂❊ ◗❴▲❇❊■▲ ✽ ❊◗❡❂❊ ❣ ▼✛▲ ✽✢✽ ❣ ❃ ❅ ✿✎☎❅ ❊ ❣ ❅ ❣■❏☎❊ ❣ ❏ ❭✂❪ ❡ ▼➄❡ ✖♣❅ ❋✧✦✱❡ ✎✘✎ ❝ ✟ ▲ ✎ ❣ ⑩ ❁ ❅ ✽✢✽ ✺✢s ✽ ❃❴▲❘❊❱❡ ✫ ❫ ✴ ❫ ❧ ✺s ✽ ❈❂▲ ✽ ❊❑❏☎▼✘✴ ✿ ❡❛❏❢❈❂❏ ✎ ❡❛❊ ✭ ❊❱❣ ✴❂❁❶❡❀▼ ❜ ❪✢✽ ❊q❡ ❪ ✎ ❣ ✭ ❃✘❡ ▼✂❡ ❃ ❅ ✿ ❣ ❏❢❈ ❪ ✎ ❡❂❊❥❊ ❅ ✽ ❊❄❁❳▲❇❁❪❡ ✽ ❣ ❅ ✽●❝✏ ❪ ✎ ❅ ❏ ✿ ❡ ❃ ✎ ▲ ✽ ✏ ❣ ❊✌▼ ❅ ✽ ❊ ❪✢✽ ❃❫▲✉❣♦❡ ✽ ❣■❏➆❡ ✎ ❈✎r ❅ ❁❳❃ ❁❄▲ ✭ ❡ ✽ ✺✾s ✽ ❊ ❪ ❃✢❃❫▲❘❊q❡ ❭✂❪ ❡ ✎ ❅ ❃ ❅ ✿ ❣■❏➆❡❁❄▲ ✭ ❡ ✽✛✽ ❡♥▼✂❡ ✎☎❅ ▼➄❡ ✽ ❊❑❏ ❣ ❣ ▼✂❡ ✽ ❏❢❩✉❡ ❅ ❪ ❋♣❵ ❪✢✽ ❡✌❃ ❅ ✿ ❣ ❏❢❈ ❪ ✎ ❡♥❡❂❊ ❣ ▼✢▲ ✽✢✽ ❣ ❡ ❃ ❅ ✿ ✚❳ ❫ ☞ ✦ ❂ ❘ ❲ ✺s ✽ ❅ ▼✢▲ ✽ ❈ ❃❫▲ ❪✢✿ ✎ ❅ ❃ ❅ ✿ ❣ ❏➆❡ ✎ ❏☎❊❑❊q❡✈▼✂❡❂❊ ✏ ✿ ❅ ✽ ▼✂❡ ❪✛✿ ❊✡❣■r✂❡ ✿ ❁❳▲✆▼ ✭ ✽ ❅ ❁❄❏ ❭✂❪ ❡❍❊ ✎ ❡❂❊①❩ ❅✸✎ ❡ ❪✢✿ ❊ ▼ ❪❃ ❅ ✿ ❅ ✏ ✿ ❅ ❃✢r✂❡ ✼ ❖✆✺ ✾ ✺ ✫ ✎ ▲ ✿ ❊ ❭✂❪ ❡❚❃❴▲ ❪✛✿ ✎ ❡ ✿ ❣ ✏❘❏☎❁❶❡ ◗ ❅ ❊❑❊q❡❇❣♦❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ✚☛ ❡❂❊ ❣◆✐ ▲ ✽ ❈✚❣■❏☎▲ ✽▼✂❡ ✎P❜❤❣ ✽ ❡ ✿ ✏❘❏➆❡ ▼ ❜ ❡❡❋●❈❂❏ ❣ ❅ ❣ ❏❢▲ ✽ t✿❡✚❣ ▼ ❣ ❃✘❡ ✽ ▼ ▼ ❪ ❈❂▲❘❁❄❃❴▲ ✿ ❣♦❡❍❁❪❡ ✽ ❣❛▼ ❪ ❊ ✭ ❊❱❣ ✴❂❁❶❡ ❵✤❣♦❡❂❁ ❝❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ✽✂❪ ✎✘✎ ❡❇t ▼ ❅ ✽ ❊ ✎ ❡❥❈ ❅ ❊ ▼ ❪ ✿ ❣ ✏❘❏☎❁❶❡♥r ❅ ❪ ❣♦❡✆❣q❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡❞t ✚☛ ❡❍❊❱❣ ✐ ▲ ✽ ❈✚❣ ❏❢▲ ✽ ▼✂❡✎P❜❤❣ ✽ ❡ ✿ ✏❘❏➆❡✱❣■▲✉❣ ❅❂✎ ❡✞▼ ❪ ❊ ✭ ❊ ❣✵✴❂❁❶❡ ✺ �✏✎ ❡ ✽ ▼ ❣ ❈❍▲ ❪ ✎ ❡ ❭✂❪ ❡ ✎ ❡✞▼ ❣ ❩✉❡ ✎ ▲❘❃✢❃✩❡❂❁❶❡ ✽ ❣✖❡ ✽ ❃ ❅ ✿ ❣■❏➆❡ ✎ ❏☎❊❑❊q❡❡❊❣ ▲❇❊■❈❂❏ ✎✘✎☎❅ ✽ ❣♦❡✩▼✂❡ ✎P❜ ❡ ✽ ❣ ✿ ▲❘❃✛❏➆❡ ✽ ❡ ✐☞❡ ✿ ❅ ❃ ❅ ❊ ❅ ❃✢❃ ❅ ✿ ❅ ✼ ❣ ✿ ❡ ▼✂❡♥❣♦❡ ✿ ❁❪❡❍❊❉▲❘❊■❈❍❏ ✎✘✎☎❅ ✽ ❣ ❊ ❵✗◗ ❅ ❊■❊q❡❣q❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ✺❘s ✽✗✿ ❅ ❃✢❃✘❡ ✎✘✎ ❡ ❭✂❪ ❡ ✎✙❜ ❡ ✽ ❣ ✿ ▲❘❃✢❏➆❡ ▼ ❪ ❊ ✭ ❊ ❣✵✴❍❁❪❡⑥❡❍❊❱❣✾▼✛▲ ✽✢✽ ❣ ❡✞❃ ❅ ✿ ✎✙❜q❣ ❭✂❪ ❅ ❣■❏☎▲ ✽✸ r ✺ ❆❘✻ ✺ ❥ ❡❊❣q❣♦❡ ▼✂❡ ✿■✽ ❏✷✴ ✿ ❡❚❊❱❡ ✿ ❣❂❣ ❈ ✿ ❏❳❣■❡ ✽ ❙❭ ✚☛ ➉ ☎☛ ✵ ★ ❫ ✏ ✷ ✚✡ ❭ ✣ ❛✆☛ ✵ ✷ ☎✡ ❭ ✣ ❛✂☛ ✵ ✷ ❭ ✚✣ ➉✆☎✣ ✵ ❝ ✶ ✸ ❀ t ✺ ❀✼✻
s ✿ ✎ ❡ ▼ ❣ ❩❞❡ ✎ ▲❘❃✢❃✩❡❂❁❶❡ ✽ ❣◆▼✂❡ ❂ ❅✆✭❊✎ ▲ ✿ ▼✂❡ ✚✡ ▼✢▲ ✽✢✽ ❡ ❙

✚✡ ❭ ✣ ❛✆☛ ✵ ❫ ✚✡ ❭ ✚✣ ❛ ✚☛ ✵ ➉ � ✚✡
� ✚✣ ☎✣ ➉ � ✚✡

� ✚☛ ☎☛ ✶ ✸ ❀ t ✺ ❱❘✻
✱ ❡ ❃ ✎ ❪ ❊ ▲ ✽ ❅P✎ ❡❂❊ ❏❢▼✂❡ ✽ ❣ ❏❳❣ ❣ ❊■❣■r✂❡ ✿ ❁❳▲✆▼ ✭ ✽ ❅ ❁❄❏ ❭✂❪ ❡❍❊ ❊ ❪ ❏❬❩ ❅ ✽ ❣♦❡❂❊❚❙

� ✚✡
� ✚✣ ❫ ✷ ✚

✄ ❭ ✚✣ ❛ ✚☛ ✵ ❫ ✷ ❝ ❡✚❣ � ✚✡
� ✚☛ ❫ ✷ ✚★ ❭ ✚✣ ❛ ✚☛ ✵ ✶ ✸ ❀ t ✺ ❆ ✻



✂✞� ✄✆☎✞✝✂✟✡✠☞☛✍✌✏✎ � � ✂✁� ☎✡✠✘✠✳✢✤✎⑨☎✞✝ ✴✞☛✍✎❖☛✜✎✣✢✤✟☛☎ ✌✭✝➄☛✭✴✞✌✏✎✄✂▲✟✬✝✂✌✜☛✭✠✳✎✆☎✯✴✡✲✉☛✭✴✞✝ ✧✘☛✍✎
✱ ✽ ❏ ✽ ✺ ❡❂❈❊❣ ❅ ✽ ❣✾❈✚❡❂❊ ❣ ❭✆❪ ❅ ❣ ❏❢▲ ✽ ❊✑▼ ❅ ✽ ❊ ✎ ❅ ✿ ❡ ✎☎❅ ❣ ❏❢▲ ✽ ✸ ❀ t ✺ ❀✒✻ ▲ ✽ ▲❘◗●❣ ❏➆❡ ✽ ❣ ❅ ❪ ❃ ✿ ❡❂❁❄❏➆❡ ✿ ▲ ✿ ▼ ✿ ❡▼ ❅ ✽ ❊ ✎ ❡❂❊ ✂

❪ ❈❊❣ ❪ ❅ ❣ ❏☎▲ ✽ ❊❚❙
✚★ ✚☛ ➉ ☎★ ✚☛ ❫ ✏ ✷ ✚✡ ❭ ✚✣ ❛ ✚☛ ✵ ✷ ✚✣ ❝ ✷ ☎✡ ❭ ✣ ❛✆☛ ✵ ✶ ✸ ❀ t ✺ ✾✂✻

✷ ❅ ❃ ❅ ✿ ❣■❏➆❡ ✂
❪ ❈❊❣ ❪ ❅ ✽ ❣q❡✌▼➄❡ ✎P❜ ❡ ✽ ❣ ✿ ▲❇❃✢❏➆❡❻❡❍❊❱❣ ▼✢▲ ✽ ❈❚▼✢▲ ✽✢✽ ❣ ❡❚❃ ❅ ✿

☎★ ❫ ✷ ☎✡ ❭ ✣ ❛✆☛ ✵■❨ ✚☛ ✶ ✸ ❀ t ✺ r ✻
s ✽❄❪ ❣ ❏ ✎ ❏☎❊❱❡ ✎✙❜q❣ ❭✂❪ ❏❬❩ ❅✸✎ ❡ ✽ ❣✑▼✂❡ ✎ ❅ ▼ ❣ ✵✮✽ ❏ ❣■❏☎▲ ✽ ✸ r ✺ ✾ ✻ ❃❫▲ ❪✢✿ ✎ ❅ ❃ ❅ ✿ ❣■❏➆❡✞▲❘❊❑❈❂❏ ✎✘✎ ❅ ✽ ❣q❡✞▼ ❪ ✏ ✿ ❅ ✽ ▼❃❴▲✽❣♦❡ ✽ ❣■❏➆❡ ✎ ✺ ✷ ❜ ❅ ❃✛❃ ✿ ▲✆❈✎r✂❡✩❊❱❡❂❁❄❏☎❈ ✎☎❅ ❊■❊❑❏ ❭✂❪ ❡ ✽ ▲ ❪ ❊ ▼✢▲ ✽✢✽ ❡ ✎✙❜ ❡✔❋●❃ ✿ ❡❂❊❑❊■❏☎▲ ✽ ▼✂❡ ☎✡ ▼ ❅ ✽ ❊ ✎ ❡ ❈ ❅ ❊▲ ❝ ✎ ❅ ▼✂❡ ✽ ❊■❏❳❣ ❣ ▼✂❡ ✽ ❏❢❩✉❡ ❅ ❪ ❋❀❵ ❪✢✽ ❡ ❃ ❅ ✿ ❣■❏☎❈ ❪ ✎ ❡❻❡❍❊❱❣◆▼✢▲ ✽✛✽ ❣ ❡ ❃ ❅ ✿ ✎P❜❤❣ ❭✆❪ ❅ ❣ ❏❢▲ ✽ ✸ ❱ ✺ ❀✼✻ ❙

☎✡ ❭ ✣ ❛ ✧ ✵ ❫ ✷ ✤ ✸➎✹✧ ✛ ✗✁✙ ✓ ❼➁ ✚ ✗ ✙ ❭P✦ ✵ ➋✚➍❞➏ ❭✦✥ ✗✁✙ ❭P✦ ✵ ➉ ☞ ✗✁✙ ✵ ✤ ❘ ✸✢✣ ✔ ✦ ✶ ✸ ❀ t ✺ ✡ ✻
☛ ▲ ❪✛✿ ✎ ❡✌❁❳▲❇❁❪❡ ✽ ❣ ❏ ✎ ✽ ❜ ❡❂❊ ❣ ❃ ❅ ❊ ❃❴▲❇❊■❊■❏❢◗ ✎ ❡ ▼ ❜❤❅ ◗❫▲ ❪ ❣ ❏ ✿ ❵ ❪✢✽ ❡✌✐ ▲ ✿ ❁ ❪ ✎ ❡✌❃ ✎ ❪ ❊ ❡✔❋●❃ ✎ ❏❢❈❂❏❳❣♦❡ ✺✰ ❣❂❅ ✽ ❁❄▲❘❏ ✽ ❊ ▲ ✽ ❃✩❡ ❪ ❣ ✎P❜❤❣ ❩ ❅✸✎ ❪ ❡ ✿ ❃❫▲ ❪✢✿ ▼✂❡❂❊❉❊ ✭ ❊ ❣✵✴❍❁❪❡❍❊ ❃ ❅ ✿ ❣ ❏❢❈ ❪ ✎ ❏➆❡ ✿ ❊ ✺✱ ❅ ✽ ❊ ✎ ❡ ❈ ❅ ❊❥▼✂❡ ❈ ❅ ❩●❏❳❣ ❣ ❊❂t ✎P❜ ❅ ❈✚❣ ❏❢▲ ✽ ▼ ❪ ❊ ✭ ❊❱❣ ✴❂❁❶❡➑❡❂❊❱❣ ❃ ✿ ▲❘❃❫▲ ✿ ❣■❏☎▲ ✽ ❡ ✎✘✎ ❡❄❵ ✭ ✦ ❈ ❅ ✿ ✎ ❡❍❊❃ ❅ ✿ ❣ ❏☎❈ ❪ ✎ ❡❍❊✾❊■▲ ✽ ❣ ✎ ❏❢◗ ✿ ❡❍❊✠❵ ✎P❜ ❏ ✽ ❣ ❣ ✿ ❏➆❡ ❪✢✿ ▼ ❪ ❃❴▲✉❣q❡ ✽ ❣ ❏ ❡ ✎ ✺ ✝●❏ ❡ ✽ ❃ ✎ ❪ ❊✠▲ ✽ ❊ ❪ ❃✢❃❫▲❘❊q❡ ❭✂❪ ❡ ✚ ✗✁✙
▼ ❣ ❃✩❡ ✽ ▼ ▼ ❜ ❪✢✽ ❡❚❃ ❪ ❏❢❊■❊ ❅ ✽ ❈➎❡ ▼✂❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❇❏➆❡❇t●▲ ✽ ❃❴▲❘❊❱❡ ❅✸✎ ▲ ✿ ❊✩❙

✥◗❭✧✦ ✵ ❫ ✁ ✗ ✙ ✭ ✦ ➉ ☞ ✗✁✙ ❈✝✆ ✚ ✗✁✙ ❭✧✦ ✵ ❫✞✝ ✗ ✙ ✦✠✟ ✶ ✸ ❀ t ✺ ❖ ✻
▲ ❝ ✁ ✗✁✙ t ✝ ✗✁✙ t ☞ ✗✁✙ ❡✚❣☛✡✌❊■▲ ✽ ❣◆▼✂❡❍❊ ✿ ❣ ❡ ✎ ❊ ✺✫ ❏ ✽ ❊■❏ ▲ ✽ ▼✢▲❇❏ ❣ ✿ ❣ ❊■▲ ❪ ▼ ✿ ❡ ✎✙❜ ❏ ✽ ❣ ❣ ✏ ✿ ❅✸✎ ❡ ❊ ❪ ❏❬❩ ❅ ✽ ❣q❡❚❃❴▲ ❪✛✿ ❈✎r ❅ ❭✂❪ ❡ ▲ ✿ ◗✢❏❳❣♦❡✗❙

☞ ✗✁✙ ❭ ✧ ❛
✡ ✵ ❫ ✓ ❼➁ ✦✠✟ ➋➎➍❞➏ ❭ ✁ ✗✁✙ ✭ ✦ ➉ ☞ ✗ ✙ ✵ ✤ ❘ ✸✢✣ ✔ ✦ ✸ ❀ t ✺❤✹ ✻

❫ ❧✧ ✟ ✥✍✌✠ ✖ ➈✖❭ ✡ ➉ ❧ ✵ ➋➎➍❞➏ ❭ ☞ ✗ ✙ ✵ ✪ ✧✏✎ ❭ ✡ ➉ ❧ ❛ ❧❺ ❛ ✷ ✁ ➇✗✁✙✮ ✧ ✵
✷ ✁ ✗ ✙ ➈✖❭ ✡ ➉ ❂ ❺ ✵ ➏★✧ ➅ ❭ ☞ ✗✁✙ ✵ ✎ ❭ ✡ ➉ ❂ ❺ ❛ ❂ ❺ ❛ ✷ ✁ ➇✗✁✙✮ ✧ ✵ ✘ ✶ ✸ ❀ t ✺ ❅ ✻

✎ ❡❍❊❱❣ ✎☎❅ ✐ ▲ ✽ ❈✚❣■❏☎▲ ✽ ❈❂▲ ✽ ✂
❪ ❅ ✽ ❣♦❡✌r ✭ ❃✩❡ ✿ ✏ ❣ ▲❇❁ ❣ ❣ ✿ ❏ ❭✂❪ ❡✌▼➄❡✒✑ ❪ ❁❄❁❪❡ ✿ t ✎ ▲ ✿ ❊ ❭✂❪ ❡❇❍✒❣q❡ ✽ ▼❩❞❡ ✿ ❊ ➉ ❡ t ✎ ❭ ✚

❛✔✓ ❛ ✷■❍ ✵ ✠ ❍✔❘✖✕ ☞ r ❅ ✍ ✺s ✽ ❪ ❣ ❏ ✎ ❏☎❊❱❡♥❈➎❡❊❣q❣q❡❄▼➄❡ ✿■✽ ❏✤✴ ✿ ❡❥✐ ▲ ✿ ❁ ❪ ✎ ❡❥▼ ❅ ✽ ❊ ✸ ❀ t ✺ ❅❇✻ ❡✚❣❚▲ ✽ ▲❘◗➄❣■❏➆❡ ✽ ❣ ❭✂❪ ❡ ☞ ✗✁✙ ❭ ✧ ❛
✡ ✵ ❡❍❊❱❣❪✢✽ ❡❥❈❍▲ ✽ ❊ ❣ ❅ ✽ ❣♦❡♥▼ ❣ ❃✩❡ ✽ ▼ ❅ ✽ ❣❚❊q❡ ❪ ✎ ❡❂❁❶❡ ✽ ❣ ▼➄❡❂❊✩▲ ✿ ◗✢❏ ❣q❡❂❊ ❃ ❣ ✿ ❏☎▲✆▼✢❏ ❭✆❪ ❡❂❊ ▼ ❪ ❊ ✭ ❊❱❣ ✴❂❁❶❡ ✺ ✱ ✽❪ ❣ ❏ ✎ ❏❢❊ ❅ ✽ ❣ ✸ ❀ t ✺ ✡ ✻ t ✸✙❖✆✺ ❱❘❱❞✻ t ✸P❖●✺ ❱ t ✻ ❡❊❣ ✸✙❖●✺ ❱ ❀✒✻ ✎ ❅ ❃ ❅ ✿ ❣ ❏ ❡✩▲❘❊❑❈❂❏ ✎✺✎ ❅ ✽ ❣q❡ ▼✂❡ ✎P❜ ❡ ✽ ❣ ✿ ▲❇❃✢❏➆❡✩▼ ❅ ✽ ❊✎ ❅✪✎ ❏☎❁❄❏ ❣♦❡ ✖ ❅ ❋✧✦✿❡ ✎✘✎ ❝ ✟ ▲ ✎ ❣ ⑩ ❁ ❅ ✽✢✽ ❊ ❜q❣ ❈ ✿ ❏❳❣ ❅❂✎ ▲ ✿ ❊

☎★✡✠ ✤ ✸➎✹ ✠ ❝ ❂ ✥✘❲ ✏ ❘ ❂ ✶ ✸ ❀ t ✺ ❀ t ✻



✂✘�
✫ ❏ ✽ ❊❑❏✢▼ ❅ ✽ ❊ ✎ ❡ ✿ ❣ ✏❘❏☎❁❶❡ r ❅ ❪ ❣♦❡⑥❣q❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ✎☎❅ ❈❂▲ ✽ ❣ ✿ ❏☎◗ ❪ ❣ ❏❢▲ ✽ ▼✂❡ ✎ ❅ ❃ ❅ ✿ ❣■❏➆❡✞▲❘❊❑❈❂❏ ✎✘✎ ❅ ✽ ❣q❡▼ ❪ ✏ ✿ ❅ ✽ ▼♥❃❴▲✉❣q❡ ✽ ❣ ❏ ❡ ✎ ❵ ✎ ❅ ▼✂❡ ✽ ❊❑❏ ❣ ❣ ▼✂❡ ✽ ❏❬❩❞❡ ❅ ❪ ❋♥▼✢▲ ✽✢✽ ❡ ❪✢✽ ❡✞❈❍▲ ✿■✿ ❡❂❈✚❣■❏☎▲ ✽ ❡✔❋●❃❴▲ ✽ ❡ ✽ ❣ ❏ ❡ ✎✺✎ ❡✽ ▲ ✽ ▲❇❊■❈❂❏ ✎✘✎☎❅ ✽ ❣♦❡◗❡ ✽ ❃ ❪ ❏❢❊■❊ ❅ ✽ ❈➎❡ ▼✂❡ ❝ ❡✚❣ ▼✂❡✚✏ ❃❴▲ ❪✛✿ ▼✂❡❂❊ ❈ ❅ ❩●❏❳❣ ❣ ❊ ✺ s ✽ ❃✩❡ ❪ ❣❉❁❄▲ ✽ ❣ ✿ ❡ ✿❭✂❪ ❜ ❏ ✎ ❡ ✽ ❡❂❊❱❣ ▼➄❡ ❁ ♣ ❁❪❡✬❃❫▲ ❪✢✿❛❪✛✽ ▲❇❊■❈❂❏ ✎✘✎☎❅ ❣♦❡ ❪✢✿ r ❅ ✿ ❁❄▲ ✽ ❏ ❭✆❪ ❡ ❵✤❣ ✿ ▲❘❏☎❊ ▼✛❏☎❁❶❡ ✽ ❊❑❏☎▲ ✽ ❊ ✺s ✿ ▼ ❜❤❅ ❃ ✿ ✴❂❊ ✎ ❡ ❃ ❅ ✿ ❅ ✏ ✿ ❅ ❃✢r✂❡ ✼ ❖✆✺ ✾ ✎☎❅ ▼✂❡ ✽ ❊■❏ ❣ ❣ ▼✂❡ ✽ ❏❬❩❞❡ ❅ ❪ ❋ ❁❄▲ ✭ ❡ ✽✛✽ ❡❛❊q❡❛❈❍▲❘❁❳❃❫▲ ✿ ❣♦❡▼✂❡ ❁ ❅ ✽ ❏✤✴ ✿ ❡ ❃❫▲ ✎ ✭ ✽ ▲❘❁❳❏ ❅✸✎ ❡ ❡ ✽ ❣ ✽ ❡ ✿ ✏❘❏ ❡❇t ✎ ❅ ❈❂▲ ✽ ❣ ✿ ❏☎◗ ❪ ❣ ❏☎▲ ✽ ▼✂❡ ✎☎❅ ❃ ❅ ✿ ❣ ❏ ❡ ▲❘❊❑❈❂❏ ✎✘✎ ❅ ✽ ❣q❡■❡❂❊❱❣▼✢▲ ✽ ❈⑥❡✔❋✣❣ ✿ ♣ ❁❶❡❂❁❶❡ ✽ ❣✾✐ ❅ ❏❢◗ ✎ ❡ ✺ ❥ ❡❂❈❂❏➄❡❂❊❱❣✾❵ ❁❪❡❊❣q❣ ✿ ❡⑥❡ ✽ ▲❘❃✢❃❫▲❘❊■❏❳❣ ❏☎▲ ✽ ❅ ❪ ❣q❡ ✿ ❁❪❡✞▲❇❊■❈❂❏ ✎✘✎☎❅ ✽ ❣ ❵◗ ❅ ❊■❊q❡✖❣♦❡❍❁❳❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ❭✂❪ ❏✣❡❂❊ ❣✒t✼◗✢❏ ❡ ✽♥❭✂❪ ❡ ▼ ❜ ❪✢✽ ▲ ✿ ▼ ✿ ❡✈❏ ✽ ✐ ❣ ✿ ❏ ❡ ❪✢✿ t ❭✂❪ ❅ ✽ ❣✾❵ ✎ ❪ ❏✂◗✩❡ ❅ ❪ ❈❂▲ ❪ ❃❃ ✎ ❪ ❊ ✏ ✿ ❅ ✽ ▼ ✺ ✫ ❣ ❏❳❣ ✿ ❡ ❏ ✽ ▼✢❏❢❈ ❅ ❣■❏❢✐✇▲ ✽ ▼✢▲ ✽✢✽ ❡ ❙

☎★ ❭ ✏ ❛❞❝ ✵ ✠
❝ ✄ ❙ ➇✏ ❇ ❙ ➇ ❃❫▲ ❪✢✿❉❪✢✽ ❡❚❈ ❅ ❩✆❏❳❣ ❣ ❆ ✱ ✸ ☞ ❫ ❂ ❨ ❺ ✻ ❛ ✸ ❀ t ✺ ❀ ❀✼✻

☎★ ❭ ✏ ❛❞❝ ✵ ➒ ✷ ✢✭❂
✢ ✮ ❏ ❝ ✄

✏ ✰ ❃❫▲ ❪✢✿ ❪✢✽ � ✝ s✆✁ s ❆ ✱ ✶ ✸ ❀ t ✺ ❀✼❱❘✻





� ✁✄✂✆☎✞✝✠✟☛✡✌☞ ✍✆✍

� ✂✆✡ ✟✌✝✢☞ ✚✂✁★✩ ✝✪✭✪✭✔✂✆✙✥✟✖☞ ✄ ✢✞✂☎✁✆✁ ☞
✟✖☞✏✓ ☎ ✂ ✡ ✂ ✟✌✫✙✡✖☞ ✚✞✩ ✂✝✁ ✦✙☞✞✁ ✢ ✚✂✁ ✚❏✙✟✁

s ✽ ❊■▲ ❪ r ❅ ❏❳❣♦❡❄❈ ❅✸✎ ❈ ❪ ✎ ❡ ✿ ✎☎❅ ❃ ❅ ✿ ❣ ❏ ❡❳▲❇❊■❈❂❏ ✎✘✎☎❅ ✽ ❣♦❡❄▼✂❡ ✎P❜ ❡ ✽ ❣ ✿ ▲❘❃✛❏➆❡❦❃❫▲ ❪✢✿ ▼✂❡❂❊♥◗❴▲❘❊❑▲ ✽ ❊❊ ❅ ✽ ❊ ❏ ✽ ❣♦❡ ✿ ❅ ❈✚❣■❏☎▲ ✽ ❵❉◗ ❅ ❊❑❊q❡❹❣♦❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡✈❃ ✎ ▲ ✽ ✏ ❣ ❊✇▼ ❅ ✽ ❊ ❪✢✽ ❃❴▲✉❣q❡ ✽ ❣ ❏ ❡ ✎ ❈✎r ❅ ❁❳❃ ❁❳▲ ✭ ❡ ✽ ✺✷ ❅ ❃ ❅ ✿ ❣ ❏ ❡❳▲❘❊❑❈❂❏ ✎✘✎ ❅ ✽ ❣q❡❳▼➄❡ ✎✙❜ ❡ ✽ ❣ ✿ ▲❘❃✢❏ ❡❦❃❫▲ ❪✢✿ ▼➄❡❂❊✗◗❫▲❘❊■▲ ✽ ❊❥❊ ❅ ✽ ❊❥❏ ✽ ❣♦❡ ✿ ❅ ❈❊❣ ❏❢▲ ✽ ❵ r ❅ ❪ ❣♦❡❣q❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ❅✗❣ ❣ ❣ ❈ ❅✸✎ ❈ ❪ ✎☎❣ ❡ ❅ ❪ ❈✎r ❅ ❃✢❏❳❣ ✿ ❡ ❀ t ✺ s ✽ ❃❫▲❘❊❱❡ ✫ ❫ ✴ ❫ ❧ ✺☛ ▲ ❪✢✿ ▼✂❡❍❊✩◗❫▲❘❊■▲ ✽ ❊❂t ✎ ❡ ✽ ▲❘❁❥◗ ✿ ❡♥❁❄▲ ✭ ❡ ✽ ▼ ❜ ▲✆❈❂❈ ❪ ❃ ❅ ❣■❏☎▲ ✽ ❅ ❪✢✽ ❡♥✐ ▲ ✿ ❁❶❡✐❣ ✿ ✴❂❊ ▼✢❏✷✍ ❣ ✿ ❡ ✽ ❣♦❡❈❍▲❘❁❳❃ ❅ ✿ ❣ ❡ ❵♦❈➎❡ ✎✘✎ ❡ ▼✂❡❂❊ ✐☞❡ ✿ ❁❳❏❢▲ ✽ ❊ ✺ ✱ ✽ ❡ ✍✘❡✚❣❀❏ ✎ ▼ ❣ ❈ ✿ ▲ ✼ ❣ ❡❡❋●❃❴▲ ✽ ❡ ✽ ❣ ❏ ❡ ✎✘✎ ❡❂❁❶❡ ✽ ❣ ❅ ❩❞❡❂❈✎P❜❤❣ ✽ ❡ ✿ ✏❘❏➆❡❞t✉▲ ✽ ❊ ❜ ❅ ❣❱❣♦❡ ✽ ▼♥▼✢▲ ✽ ❈ ❵ ❅ ❩❘▲❘❏ ✿ ❪✛✽ ✎ ❏❢❊■❊ ❅ ✏❞❡✾▼✂❡❍❊ ✂
❪ ❈❊❣ ❪ ❅ ❣ ❏☎▲ ✽ ❊ ✺ ✷ ❜q❣ ❭✂❪ ❅ ❣■❏☎▲ ✽ ✸ r ✺ ❆❘✻▼✂❡ ✎✙❜ ❡ ✽ ❣ ✿ ▲❘❃✢❏➆❡ ✿ ❡❍❊❱❣q❡♥❩ ❅✸✎ ❅ ◗ ✎ ❡❚❃❴▲ ❪✢✿ ❈✚❡✚❣q❣q❡♥❊❱❡❂❈✚❣■❏☎▲ ✽ ✺ ✝●▲ ✽ ❈❂▲❘❁❄❃❴▲ ✿ ❣♦❡❍❁❪❡ ✽ ❣ ▼ ❣ ❃✘❡ ✽ ▼ ▼✂❡✎P❜❤❣ ✽ ❡ ✿ ✏❘❏➆❡✈▼ ❜ ❡✔❋●❈❂❏❳❣ ❅ ❣■❏☎▲ ✽ ▼ ❪ ❊ ✭ ❊ ❣✵✴❍❁❪❡ ✺ s ✿ ❵◗❣♦❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ✽✂❪ ✎✺✎ ❡❁❣ ▲ ❪ ❣♦❡❂❊ ✎ ❡❂❊②❃ ❅ ✿ ❣ ❏❢❈ ❪ ✎ ❡❂❊❊❱❡✗❈❂▲ ✽ ▼➄❡ ✽ ❊❱❡ ✽ ❣ ❅ ❪ ✽ ❏❢❩✉❡ ❅ ❪ ✐ ▲ ✽ ▼ ❅ ❁❶❡ ✽ ❣ ❅❂✎ ✺ �✏✎ ✽ ❡✗❃✩❡ ❪ ❣ ▼✢▲ ✽ ❈ ✭✬❅ ❩❘▲❇❏ ✿ ▼ ❜ ▲❘❊❑❈❂❏ ✎✺✎ ❅ ❣■❏☎▲ ✽ ❊▼✂❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡ ▼ ❪ ✐ ▲ ✽ ▼ ❅ ❁❶❡ ✽ ❣ ❅✸✎ ❡ ✽ ✐ ▲ ✽ ❈❊❣ ❏❢▲ ✽ ▼ ❪ ✽ ▲❘❁♥◗ ✿ ❡❄▼✂❡❄❃ ❅ ✿ ❣■❏☎❈ ❪ ✎ ❡❍❊ ✺ ✫ ❏ ✽ ❊■❏✠▲ ✽❃✩❡ ❪ ❣ ❪ ❣ ❏ ✎ ❏☎❊❱❡ ✿ ✎ ❡ ❁ ♣ ❁❪❡ ✿ ❅ ❏❢❊■▲ ✽✢✽ ❡❂❁❶❡ ✽ ❣ ❭✂❪ ❜❤❅ ❪ ❈✎r ❅ ❃✢❏ ❣ ✿ ❡✞❃ ✿ ❣ ❈ ❣ ▼✂❡ ✽ ❣✱❡❊❣✠▼✢▲ ✽✢✽ ❡ ✿ ☎★ ❃ ❅ ✿✎☎❅ ✐ ▲ ✿ ❁ ❪ ✎ ❡ ✸ ❀ t ✺ r ✻ ✺ �✏✎ ✿ ❡❂❊ ❣♦❡ ▼✢▲ ✽ ❈ ❵✗❈ ❅✸✎ ❈ ❪ ✎ ❡ ✿ ☎✡ ❃❴▲ ❪✛✿ ▼✂❡❂❊◆◗❴▲❇❊■▲ ✽ ❊ ✺✱ ✽✗✽ ❡ ✏ ❅ ✿ ▼ ❅ ✽ ❣ ❭✂❪ ❡ ✎ ❅ ❃ ❅ ✿ ❣ ❏➆❡ ▲❘❊■❈❍❏ ✎✺✎ ❅ ✽ ❣♦❡✠▼✂❡ ✎ ❅ ▼➄❡ ✽ ❊❑❏ ❣ ❣ ▼✂❡ ✽ ❏❬❩❞❡ ❅ ❪ ❋❥❵ ❪✢✽ ❡✞❃ ❅ ✿ ❣■❏☎❈ ❪ ✎ ❡▼ ❅ ✽ ❊ ✸ r ✺ ✾✂✻ ▲ ✽ ❅ ◗❫▲ ❪ ❣ ❏❳❣❉❵❛❙

☎✡ ❭ ✣ ❛✆☛ ✵ ❫ ☛ ✓ ❼➁ ☎❳ ❭P✦ ✵ ➃ ➅ ✦ ❧ ✷ ✤ ❘ ✸ ❯ ✣ ❘ ✹ ❨ ★ ✔ ✦ ✶ ✸ ❀ ❀ ✺ ❀✼✻
s ✿ ✎☎❅ ❩ ❅✸✎ ❡ ❪✢✿ ▼ ❪ ❃❴▲✽❣♦❡ ✽ ❣■❏➆❡ ✎ ❈✎r✢❏☎❁❄❏ ❭✂❪ ❡✌▼ ❅ ✽ ❊ ✎ ❡ ❈ ❅ ❊✩▼➄❡❂❊ ◗❫▲❘❊■▲ ✽ ❊❻❡ ✽ ✐ ▲ ✽ ❈✚❣ ❏❢▲ ✽ ▼➄❡ ✎ ❅❣q❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡❇❡❂❊ ❣■❣ ▲ ❪ ✺ ▲ ❪✢✿ ❊ ✽ ❣ ✏ ❅ ❣■❏❢❩❞❡ ✸ ❩❘▲❘❏ ✿ ✵ ✏ ❪✢✿ ❡ r ✺ ❀✒✻ ✺❫s ✽ ❃✘❡ ❪ ❣◆▼✢▲ ✽ ❈ ✿ ❣❍❣ ❈ ✿ ❏ ✿ ❡ ✎ ❡✽ ▲❇❁❥◗ ✿ ❡❚❁❄▲ ✭ ❡ ✽ ▼ ❜ ▲●❈❍❈ ❪ ❃ ❅ ❣ ❏❢▲ ✽ ❊ ▼✂❡❍❊ ◗❫▲❘❊■▲ ✽ ❊◆❵ ❪✛✽ ❡ ❣ ✽ ❡ ✿ ✏❘❏ ❡ ✦ ❈❂▲❇❁❳❁❶❡

❧✤ ✸ ❯ ✣ ❘ ✹ ❨ ✷ ❧ ❫ ❼✛ ❿✜➀ ❲ ✤ ❘
❿ ✸ ❯ ✣ ❘ ✹ ❨ ✶ ✸ ❀ ❀ ✺ ❱❘✻



� � � ✄❄☎✬✝✂✟✡✠ ☛✜✌✭✎ �✫� ✂✁�❻✝✂✌✜☛✭✠☞✎ ★✘✙➎✲✵✠ ✶✳✶✳✝✂✧✘☛✜✎⑨✥ ✪✬✝ ✙✍✙✚✎✒☛✜✎✣✢✤✟☛☎ ✌✏✝●☛✭✴✬✌✭✎✄✂▲✲❞✝ ✙❶✰✬✎✣✙✪❁★✩✙➎★✩✧✡✙
s ✽❀❪ ❣ ❏ ✎ ❏☎❊❱❡ ✎✙❜q❣ ❭✂❪ ❅ ❣■❏☎▲ ✽ ✸ ❱ ✺ ❀✒✻ ▼ ❅ ✽ ❊ ✸ ❀ ❀ ✺ ❀✒✻ ❡✚❣◆▲ ✽ ▲❘◗➄❣■❏➆❡ ✽ ❣❚❙

☎✡ ❭ ✣ ❛✆☛ ✵ ❫ ☛✄✓ ❼➁ ✛ ✗✁✙ ✚ ✗✁✙ ❭✧✦ ✵ ➋➎➍❞➏ ❭ ✥ ✗✁✙ ❭✧✦ ✵ ➉ ☞ ✗✁✙ ✵ ➃➆➅ ✦ ❧ ✷ ✤ ❘ ✸ ❯ ✣ ❘ ✹ ❨ ★ ✔ ✦ ✶ ✸ ❀ ❀ ✺ ❆ ✻
❥ ▲❘❁❄❁❪❡❚▼ ❅ ✽ ❊ ✎ ❡ ❈✎r ❅ ❃✢❏ ❣ ✿ ❡ ❃ ✿ ❣ ❈ ❣ ▼✂❡ ✽ ❣ ✽ ▲ ❪ ❊ ❅✸✎✺✎ ▲ ✽ ❊⑥❣ ✿ ❅ ❏ ❣♦❡ ✿ ▼✂❡❂❊ ❊ ✭ ❊❱❣ ✴❂❁❶❡❂❊✩❃ ❅ ✿ ❣■❏☎❈ ❪✆❝✎ ❏ ❡ ✿ ❊ ▼✂❡ ◗❫▲❘❊■▲ ✽ ❊◆❊ ❅ ✽ ❊ ❏ ✽ ❣q❡ ✿ ❅ ❈✚❣■❏☎▲ ✽ ▼ ❅ ✽ ❊ ❪✢✽ ◗✢❏ ✎✘✎ ❅ ✿ ▼❦▲ ❪ ▼ ❅ ✽ ❊ ❪✢✽ ❃❫▲✉❣♦❡ ✽ ❣■❏➆❡ ✎ r ❅ ✿ ❁❳▲ ❝✽ ❏ ❭✂❪ ❡ ❆ ✱ ✺ ☛ ▲ ❪✢✿ ▼✂❡❂❊✌◗❴▲❇❊■▲ ✽ ❊ ▼ ❅ ✽ ❊✌▼✂❡❍❊✌❈ ❅ ❩●❏❳❣ ❣ ❊♥▲ ✽ ❪ ❣ ❏ ✎ ❏❢❊q❡ ✎ ❡❍❊❚❈❂▲ ✽ ▼✛❏ ❣ ❏❢▲ ✽ ❊ ✸ ❀ t ✺ ❖ ✻
❃❴▲ ❪✢✿ ☎❳ ✺ ✱ ✽♣❪ ❣■❏ ✎ ❏☎❊ ❅ ✽ ❣ ❪✢✽ ❡❚❏ ✽ ❣ ❣ ✏ ✿ ❅ ❣ ❏☎▲ ✽ ❃ ❅ ✿ ❃ ❅ ✿ ❣ ❏ ❡ ❊ ❪✢✿ ✸ ❀ ❀ ✺ ❆❇✻ ▲ ✽ ❅ ❙

☎✡ ❭ ✣ ❛✆☛ ✵ ❫ ✷ ❺ ❼✛ ❿✍➀ ❲ ✤
❿ ✸➎✹ ✛ ✗✁✙ ✝

✗✁✙
✁ ✗✁✙

✓ ❼➁ ✦✠✟ ✥✘❲ ❙ ➇ ➏★✧ ➅ ❭ ✁ ✗✁✙ ✭ ✦ ➉ ☞ ✗✁✙ ✵ ✤ ❘
❿ ✸✢✣ ✔ ✦ ✶ ✸ ❀ ❀ ✺ ✾✂✻

✷ ❜ ❏ ✽ ❣ ❣ ✏ ✿ ❅✸✎ ❡ ❡ ✽ ✦ ❡❍❊❱❣◆▼ ❪ ❁ ♣ ❁❪❡❻❣ ✭ ❃✩❡ ❭✂❪ ❡ ✸ ❀ t ✺ ✹ ✻ t✮▲ ✽ ❅ ▼✢▲ ✽ ❈❄❙
☞ ✗✁✙ ❭ ✧ ❛

✡
❛ ★ ✵ ❫ ✓ ❼➁ ✦ ✟ ✥✘❲ ❙ ➇ ➏✟✧ ➅ ❭ ✁ ✗✁✙ ✭ ✦ ➉ ☞ ✗✁✙ ✵ ✤ ❘

❿ ✸✤✣ ✔ ✦ ✸ ❀ ❀ ✺ r ✻
❫ ❧❭ ★ ✧ ✵ ✟ ✥ ➇ ✖ ➈✖❭ ✡ ➉ ❂ ❺ ✵ ➏✟✧ ➅ ❭ ☞ ✗ ✙ ✵ ✪ ★ ✧ ✎ ❭ ✡ ➉ ❂ ❺ ❛ ❧❺ ❛ ✷ ✁ ➇✗✁✙✮ ★ ✧ ✵➉ ✁ ✗✁✙ ➈✖❭ ✡ ➉ ❺ ✵ ➋➎➍❞➏ ❭ ☞ ✗✁✙ ✵ ✎ ❭ ✡ ➉ ❺ ❛ ❂ ❺ ❛ ✷ ✁ ➇✗ ✙✮ ✧ ✵ ✘ ✶ ✸ ❀ ❀ ✺ ✡ ✻

❥ ▲❘❁❄❁❪❡❳▲ ✽ ❊ ❜ ❏ ✽ ❣ ❣ ✿ ❡❂❊❑❊q❡ ❅ ❪ ❈ ❅ ❊✗◗ ❅ ❊❑❊q❡➑❣♦❡❍❁❳❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡❇t ▲ ✽ ❅ ✤ ✸➎✹ ➒♠❧ ✸ ❩❇▲❘❏ ✿ ❃ ❅ ✿ ❅ ❝✏ ✿ ❅ ❃✢r✂❡ ✼ ❖✆✺ ❀✼✻ ✺ ✱ ❡✗❃ ✎ ❪ ❊ ✎ ❭ ✚
❛✔✓ ❛ ❍ ✵ ➒➓❊➔ ➁ ❧ ☞ ✡ t ✍ ✺ s ✽ ▲❇◗➄❣ ❏ ❡ ✽ ❣ ❃❫▲ ❪✢✿ ✡❪❬ ❏ ❵ ✎✙❜ ▲ ✿ ▼ ✿ ❡▼✢▲❘❁❄❏ ✽ ❅ ✽ ❣⑥❡ ✽ ✧ ❙

☞ ✗✁✙ ❭ ✧ ❛
✡

❛ ★ ✵ ❫ ➈✿❭ ✡ ➉ ❇ ➇ ✵ ➏★✧ ➅ ❭ ☞ ✗✁✙ ✵❭ ★ ✧ ✵ ✟ ✥ ❇ ❙ ➇
✶ ✸ ❀ ❀ ✺ ❖ ✻✱ ❣ ▼✛▲ ✽ ❈

☎✡ ❭ ✣ ❛✆☛ ✵ ❫ ✷ ❺ ➈✖❭ ✡ ➉ ❂ ❨ ❺ ✵✧ ✟ ✥ ❇ ❙ ➇ ❼✛ ❿✜➀ ❲ ✤
❿ ✸➎✹

★ ✟ ✥ ❇ ❙ ➇ ✛ ✗✁✙ ✝
✗✁✙ ➏★✧ ➅ ❭ ☞ ✗✁✙ ✵

✁ ✗ ✙
✸ ❀ ❀ ✺❤✹ ✻

❫ ✷ ❺ ➈✖❭ ✡ ➉ ❂ ❨ ❺ ✵✄✂ ❭ ✡ ➉ ❂ ❨ ❺ ✵✧ ✟ ✥ ❇ ❙ ➇ ✛ ✗✁✙ ✝
✗✁✙ ➏★✧ ➅ ❭ ☞ ✗✁✙ ✵

✁ ✗ ✙
✶ ✸ ❀ ❀ ✺ ❅ ✻

✫ ◗ ❅ ❊❑❊q❡❇❣♦❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡❇t✮▲ ✽ ✿ ❡❍❁ ❅ ✿■❭✂❪ ❡ ❭✂❪ ❡ ☎✡ ✽ ❡❚▼ ❣ ❃✘❡ ✽ ▼ ❭✂❪ ❡ ▼✂❡ ✎ ❅ ❣q❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ✺☛ ▲ ❪✛✿◆❪✛✽ ◗✢❏ ✎✘✎☎❅ ✿ ▼ ✿ ❡❂❈❊❣ ❅ ✏ ❪ ✎ ❅ ❏ ✿ ❡✩▲ ✽ ❅✆✎ ❡❍❊❉❃ ❅ ✿ ❅ ❁✹✴❊❣ ✿ ❡❍❊ ❊ ❪ ❏❬❩ ❅ ✽ ❣ ❊❚❙
✡ ❫ ✷ ❧ ❨ ✮ ❛

✁ ✗✁✙ ❫ ✾ ✜✣✢ ✯ ❛ ☞ ✗✁✙ ❫ ✷ ➐ ❨ ✮ ❈ ✆ ✝
✗✁✙ ❫ ❺ ✚

✓
❭ ❺ ➐ ✵ ❇ ❙ ➇ ✪

✾ ✜✵✢ ✯ ✶ ✸ ❀ ❀ ✺ ❀ t ✻



� �★�
✫ ❩❞❡❍❈ ✾ ✜✵✢ ✯ ❫ ❺ ✪ ✚ ➇ ❀ ➇ ➉ ✓ ➇ ✱ ➇ ▲ ❝ ❭ ❀ ❛ ✱ ✵✁�✄✂ ➇❁✷ ❭ ❏ ❛ ❏ ✵ ❡✚❣ ✚

❛✠✓ ❊■▲ ✽ ❣ ✎ ❡❂❊ ✎ ▲ ✽ ✏ ❪ ❡ ❪✢✿ ❊✈▼✂❡❂❊❈❍▲✉❣ ❣ ❊✞▼ ❪ ✿ ❡❂❈✚❣ ❅ ✽ ✏ ✎ ❡ ✺✁✱ ✽❛❪ ❣ ❏ ✎ ❏☎❊ ❅ ✽ ❣✠❈➎❡❍❊ ▼✂❡ ✿❑✽ ❏✤✴ ✿ ❡❂❊✈❩ ❅✸✎ ❡ ❪✢✿ ❊ ▼ ❅ ✽ ❊ ✸ ❀ ❀ ✺ ❅ ✻ ▲ ✽ ▲❘◗●❣ ❏➆❡ ✽ ❣✩❙
☎✡ ❭ ✣ ❛✆☛ ✵ ❫ ✚

✓ ➈✖❭ ✄✰ ✵✄✂ ❭ ✄✰ ✵❭ ❺ ➐ ✵ ➇ ❙ ❇ ✧ ✄ ❙ ✰ ☎ ✕ ✢ ✆ ❛ ✸ ❀ ❀ ✺ ❀ ❀✼✻

▲ ❝✝☎ ✕ ✢ ✆ ❫ ❼✛✜✵✢ ✯ ➀ ❲ ❭ ✚ ➇ ❀ ➇ ➉ ✓ ➇ ✱ ➇ ✵ ❘ ❇ ❙ ✰ ➉ ❭ ✚ ❘ ❇ ❙ ➇ ➉
✓ ❘ ❇ ❙ ➇ ✵✄✂ ❭ ❂ ❨ ❺ ✵ ✺☛ ▲ ❪✢✿ ▼✂❡❍❊✩◗❴▲❇❊■▲ ✽ ❊ ❊ ❅ ✽ ❊ ❏ ✽ ❣♦❡ ✿ ❅ ❈✚❣■❏☎▲ ✽ ❃ ✎ ▲ ✽ ✏ ❣ ❊ ▼ ❅ ✽ ❊ ❪✛✽ ❃❴▲✉❣q❡ ✽ ❣ ❏ ❡ ✎ r ❅ ✿ ❁❄▲ ✽ ❏ ❭✂❪ ❡ ❆ ✱

❏❢❊■▲✉❣ ✿ ▲❘❃✩❡ ▲ ✽ ❣ ✿ ▲ ❪ ❩❞❡❇t✯❡ ✽♦❪ ❣ ❏ ✎ ❏❢❊ ❅ ✽ ❣ ✎ ❅ ❁ ♣ ❁❶❡❦❁ ❣ ❣■r✢▲●▼➄❡ ❭✂❪ ❡❛❃❴▲ ❪✢✿ ✎ ❅ ❈ ❅ ❩✆❏ ❣ ❣ ❁ ❅ ❏❢❊❃❫▲ ❪✢✿❉❪✢✽ ❡ ❅ ❈❊❣ ❏❢▲ ✽ ✎ ❏ ✽ ❣✒❅ ❏ ✿ ❡❻❡ ✽ ✦ ❙
☎✡ ❭ ✣ ❛✆☛ ✵ ❫ ➐ ✰✢❞❏ ✧ ✰ ✶ ✸ ❀ ❀ ✺ ❀✼❱❘✻

s ✽ ❪ ❣ ❏ ✎ ❏❢❊q❡✩❈✚❡❂❊ ✿ ❣ ❊ ❪ ✎ ❣ ❅ ❣■❊ ▼ ❅ ✽ ❊ ✸ ❀ t ✺ r ✻ ✺ s ✽ ▲❘◗➄❣■❏➆❡ ✽ ❣ ✵✢✽ ❅✸✎ ❡❍❁❪❡ ✽ ❣ ❪✢✽ ❡✩❩ ❅ ✿ ❏ ❅ ❣ ❏❢▲ ✽ ❃❫▲ ❝✎ ✭ ✽ ▲❘❁❳❏ ❅✸✎ ❡✖❡ ✽ ❣ ✽ ❡ ✿ ✏❘❏➆❡✞❵ ☎★ ✺ ❥ ❡ ✿ ❣ ❊ ❪ ✎ ❣ ❅ ❣ ✽ ❜ ❡❂❊ ❣✠❃ ❅ ❊ ❣ ❣■▲ ✽✢✽ ❅ ✽ ❣✠❈ ❅ ✿ ✎ ❡ ✽ ▲❘❁♥◗ ✿ ❡ ❁❄▲ ✭ ❡ ✽▼ ❜ ▲✆❈❂❈ ❪ ❃ ❅ ❣ ❏❢▲ ✽ ❃❴▲ ❪✢✿ ✎ ❡❂❊ ◗❫▲❘❊❑▲ ✽ ❊❚▼ ❣ ❈ ✿ ▲ ✼ ❣❚▼✂❡ ❁ ❅ ✽ ❏✤✴ ✿ ❡ ✎ ❏☎❊■❊❱❡❷❡✚❣ ✿ ❅ ❃✢❏☎▼✂❡❷❡ ✽ ✐ ▲ ✽ ❈✚❣■❏☎▲ ✽▼✂❡ ✎P❜❤❣ ✽ ❡ ✿ ✏❘❏➆❡ ✺✰◆❣✒❅ ✽ ❁❄▲❘❏ ✽ ❊ ✎✙❜q❣ ❣ ❪ ▼✂❡✩▼ ❪ ❈ ❅ ❊✞▼✂❡ � ✝ s ✁✩s ❆ ✱ ❡❍❊❱❣❉❏ ✽ ❣ ❣ ✿ ❡❍❊■❊ ❅ ✽ ❣ ❈ ❅ ✿ ✎P❜ ▲ ✿ ▼ ✿ ❡ ▼✂❡ ✏ ✿ ❅ ✽●❝▼✂❡ ❪✢✿ ▼✂❡ ☎★ ❡❍❊❱❣ ✎ ❡❦❁ ♣ ❁❪❡ ❭✂❪ ❡ ✚★ ✺ ✱ ✽ ❡ ✍✘❡✚❣ ✚★ ❡❂❊ ❣ ▼✢▲ ✽✢✽ ❣ ❡ ❃ ❅ ✿ ✎P❜❤❣ ❭✂❪ ❅ ❣ ❏❢▲ ✽ ✸✙❖✆✺ ❅❇✻ ✺s ✽ ❪ ❣■❏ ✎ ❏☎❊q❡ ✸P❖●✺ ✹ ✻ ▼ ❅ ✽ ❊ ✸ ❀ ❀ ✺ ❀✼❱❇✻ ❡✚❣❦▲ ✽ ❣ ✿ ▲ ❪ ❩✉❡ ☎★ ❨ ✚★ ❫ ✷ ❂ ❨ ❧ ✢ ✺ ✷ ❡ ❈ ❅✸✎ ❈ ❪ ✎ ▼✂❡ ☎★❃✩❡ ❪ ❣◆▼✢▲ ✽ ❈❚❁ ❅✸✎ ✏ ✿ ❣ ❣ ▲ ❪ ❣❉▼✢▲ ✽✢✽ ❡ ✿ ▼✂❡❂❊❉❏ ✽ ▼✢❏☎❈ ❅ ❣ ❏❢▲ ✽ ❊ ❃ ✎ ❪ ❊❉❃ ✿ ❣ ❈❂❏❢❊q❡❍❊◆❊ ❪✢✿ ✎ ❅ ▼✂❡ ✽ ❊■❏❳❣ ❣ ▼✂❡✽ ❏❬❩❞❡ ❅ ❪ ❋ ✺





� ✚✜✙✄✩✬✭✪✫✟✁✜✝✮✚❏✙ ☞ ✟ � ☞✏✡ ✁ ☎ ☞✯✩✤✟✌✝✁�✥☞✞✁

✱ ❅ ✽ ❊✬❈➎❡❊❣q❣q❡✤❣ r✘✴❍❊q❡❞t ✽ ▲ ❪ ❊ ❅ ❩❇▲ ✽ ❊ ✿ ❡ ✏ ❅ ✿ ▼ ❣ ▼✢❏❢❩✉❡ ✿ ❊❱❡❂❊ ❃ ✿ ▲❘❃ ✿ ❏ ❣ ❣ ❣ ❊✬▼➄❡❂❊ ✏ ❅ ⑩ ▼✂❡❧ ❡ ✿ ❁❳❏ ✺ ✷ ❜ ❡❊❣ ❪ ▼➄❡ ▼✂❡ ✎ ❅ ▼✂❡ ✽ ❊■❏❳❣ ❣ ▼✂❡ ✽ ❏❢❩✉❡ ❅ ❪ ❋ ✽ ▲ ❪ ❊ ❅ ❈❍▲ ✽ ▼ ❪ ❏❳❣♣❵ ❪✢✽ ❣ ✿ ❅ ❏ ❣q❡❂❁❶❡ ✽ ❣▼ ❣ ❣ ❅ ❏ ✎✘✎❢❣ ▼✂❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡ ▼ ❪ ✐ ▲ ✽ ▼ ❅ ❁❶❡ ✽ ❣ ❅✸✎ ❃❫▲ ❪✢✿ ▼✂❡❍❊ ❊ ✭ ❣✵✴❂❁❶❡❂❊ ❏☎❊❑▲ ✎☎❣ ❊ ✺ ❦ ✿ ✄ ❈✚❡ ❅ ❪ ❋❀❁ ❣ ❝❣■r✢▲●▼➄❡❂❊ ❊❱❡❂❁❄❏☎❈ ✎ ❅ ❊❑❊■❏ ❭✂❪ ❡❍❊✡❡❊❣ ✏ ✿☎✄ ❈➎❡ ❵ ✎☎❅ ❣■r ❣ ▲ ✿ ❏➆❡✈▼✂❡❍❊ ✽ ▲❘❁❥◗ ✿ ❡❂❊❍t✼❊■▲ ✽ ❈❍▲❘❁❄❃❴▲ ✿ ❣♦❡❍❁❪❡ ✽ ❣✡❡ ✽✐ ▲ ✽ ❈✚❣ ❏❢▲ ✽ ▼ ❪ ✽ ▲❇❁❥◗ ✿ ❡❚▼✂❡ ❃ ❅ ✿ ❣ ❏❢❈ ❪ ✎ ❡❂❊■❡✚❣◗❡ ✽ ✐ ▲ ✽ ❈❊❣ ❏☎▲ ✽ ▼✂❡ ✎ ❅ ❣q❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡ ❅ ▲❘◗➄❣♦❡ ✽✂❪❪✢✽ ✐ ▲ ✽ ▼➄❡❂❁❶❡ ✽ ❣■❣ r ❣ ▲ ✿ ❏ ❭✆❪ ❡ ❃ ✎ ❪ ❊ ❊❑▲ ✎ ❏❢▼✂❡ ✺✱ ❅ ✽ ❊ ✎✙❜❤❅ ✿ ❣■❏☎❈ ✎ ❡ ☞✿❆❞❅ ✍ t ❃ ❅ ✿ ✎ ❡❥◗✢❏ ❅ ❏☎❊✩▼✂❡ ✎☎❅ ❣ r ❣ ▲ ✿ ❏ ❡✗▼✂❡ ❂ r✢▲❘❁ ❅ ❊ ❝ ❧ ❡ ✿ ❁❄❏✯❡❊❣ ▼✂❡ ✎ ❅❣■r ❣ ▲ ✿ ❏➆❡❚▼✂❡❍❊ ▲ ✿ ◗✢❏ ❣q❡❂❊ ❃ ❣ ✿ ❏☎▲✆▼✢❏ ❭✂❪ ❡❍❊❂t ✽ ▲ ❪ ❊ ❅ ❩❘▲ ✽ ❊ ❁❄▲ ✽ ❣ ✿ ❣ ❭✂❪ ❡✌❃❫▲ ❪✢✿❉❪✢✽ ❊ ✭ ❊ ❣✵✴❂❁❶❡♥❈ ❅ ❝✽ ▲ ✽ ❏ ❭✂❪ ❡✌❵❄❃❫▲✉❣q❡ ✽ ❣ ❏ ❡ ✎ ❊ ✵ ❋●❡❍❊❂t ✎ ❡♥❣♦❡ ✿ ❁❶❡ ✎ ❏☎❊❑❊q❡❚▼✂❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡ ❃ ✿ ▲✉❩❞❡ ✽ ❅ ✽ ❣✩▼✂❡ ✎ ❅ ❣ r ❣ ▲ ✿ ❏➆❡▼✂❡ ❂ r✢▲❘❁ ❅ ❊ ❝ ❧ ❡ ✿ ❁❳❏ ✽ ❜ ❡❍❊❱❣ ❃ ❅ ❊❛❡✔❋ ❅ ❈✚❣q❡❂❁❶❡ ✽ ❣ ✎☎❅ ❩ ❅❂✎ ❡ ❪✛✿ ❁❄▲ ✭ ❡ ✽✢✽ ❡❀▼✂❡ ✎P❜❤❣ ✽ ❡ ✿ ✏❘❏➆❡ ▼ ❪❊ ✭ ❊ ❣✵✴❍❁❪❡ ✺ ✱ ✽ ❡✎✍♠❡❊❣ ✎ ❅ ❣ r ❣ ▲ ✿ ❏ ❡✩▼✂❡ ❂ r✢▲❇❁ ❅ ❊ ❝ ❧ ❡ ✿ ❁❳❏ ❊ ❜ ❅ ❃✛❃ ✎ ❏ ❭✆❪ ❡✩❊q❡ ❪ ✎ ❡❍❁❪❡ ✽ ❣❉❃❫▲ ❪✢✿ ▼✂❡❂❊❊ ✭ ❊ ❣✵✴❍❁❪❡❍❊ ✏ ✿ ❅ ✽ ▼✗❈ ❅ ✽ ▲ ✽ ❏ ❭✂❪ ❡ ▲ ❝ ✎ ❡✞❃❴▲✽❣♦❡ ✽ ❣■❏➆❡ ✎ ❈✎r✢❏☎❁❄❏ ❭✂❪ ❡✿❡❂❊ ❣❁❣ ✿ ❅ ❏ ❣ ❣ ❈❂▲❘❁❄❁❶❡ ❪✢✽ ❃ ❅ ✿ ❅ ❝❁ ✴✚❣ ✿ ❡ ✎ ❏❢◗ ✿ ❡ ✺ ☛ ▲ ❪✢✿ ❅ ❩❘▲❘❏ ✿ ✎✙❜ ❡✔❋●❃ ✿ ❡❂❊■❊❑❏☎▲ ✽ ❡✔❋ ❅ ❈❊❣♦❡❚▼✂❡ ✎ ❅ ❩ ❅✸✎ ❡ ❪✢✿ ❁❳▲ ✭ ❡ ✽✢✽ ❡❚▼✂❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❇❏➆❡❏ ✎ ✐ ❅ ❪ ❣❇❣♦❡ ✽ ❏ ✿ ❈❍▲❘❁❄❃➄❣♦❡ ▼ ❪ ❣♦❡ ✿ ❁❶❡❄▲❇❊■❈❂❏ ✎✘✎☎❅ ✽ ❣ ▼✂❡ ✎ ❅ ▼✂❡ ✽ ❊■❏❳❣ ❣ ▼✂❡ ✽ ❏❢❩✉❡ ❅ ❪ ❋ ❵ ❪✢✽ ❡❳❃ ❅ ✿ ❝❣■❏☎❈ ❪ ✎ ❡ ✺❴s ✽ ❁❄▲ ✽ ❣ ✿ ❡ ❅✸✎ ▲ ✿ ❊ ❭✂❪ ❡❥❈✚❡ ✎✺✎ ❡ ❝ ❈❂❏①▼ ❣ ❃✘❡ ✽ ▼ ▼ ❪ ❣ ✭ ❃✩❡♥❏ ✽ ❣ ❣ ✏ ✿ ❅ ◗ ✎ ❡ ▲ ❪ ❈✎r ❅ ▲✉❣■❏ ❭✂❪ ❡▼✂❡ ❊ ✭ ❊ ❣✵✴❂❁❶❡ ✺ s ✽ ❁❄▲ ✽ ❣ ✿ ❡ ❅ ❪ ❊■❊❑❏ ❭✆❪ ❡ ✎ ❊◆❊■▲ ✽ ❣ ✎ ❡❂❊◗❡ ✍✘❡✚❣ ❊◆▼✂❡❍❊ ▼ ❣ ✐ ▲ ✿ ❁ ❅ ❣■❏☎▲ ✽ ❊ ❊ ❪✢✿ ❈➎❡❊❣q❣♦❡❁❄▲ ✭ ❡ ✽✛✽ ❡ ✺✱ ❅ ✽ ❊ ✎✙❜❤❅ ✿ ❣■❏☎❈ ✎ ❡ ☞✿✾ t ✍ t ✽ ▲ ❪ ❊ ❅ ❩❇▲ ✽ ❊ ❣ ❣ ❪ ▼✢❏ ❣ ❃ ✎ ❪ ❊✩❃ ❅ ✿ ❣ ❏☎❈ ❪ ✎ ❏✷✴ ✿ ❡❂❁❶❡ ✽ ❣ ❪✢✽ ❊ ✭ ❊❱❣✵✴❍❁❪❡▼✂❡ ✐☞❡ ✿ ❁❄❏☎▲ ✽ ❊♥❊ ❅ ✽ ❊❥❏ ✽ ❣q❡ ✿ ❅ ❈✚❣ ❏❢▲ ✽ ❃ ✎ ▲ ✽ ✏ ❣ ❊❥▼ ❅ ✽ ❊ ❪✢✽ ❃❴▲✽❣♦❡ ✽ ❣■❏➆❡ ✎ r ❅ ✿ ❁❳▲ ✽ ❏ ❭✂❪ ❡❦❵❖❣ ✿ ▲❇❏☎❊▼✢❏❢❁❪❡ ✽ ❊■❏❢▲ ✽ ❊ ✺ ❄ ✽ ❡ ❣ ❣ ❪ ▼✂❡✩▼ ❣ ❣ ❅ ❏ ✎✘✎☎❣ ❡ ❡ ✽ ✐ ▲ ✽ ❈✚❣■❏☎▲ ✽ ▼ ❪ ❣ ✭ ❃✩❡ ▼✂❡◆❩ ❅✸✎ ❡ ❪✢✿ ▼➄❡❂❊ ✐ ✿ ❣ ❭✂❪ ❡ ✽ ❈➎❡❍❊❅❥❣ ❣ ❣ ❁❶❡ ✽ ❣ ❡❂❊❉❃❴▲ ❪✢✿ ▼✂❡❍❊ ❃❴▲✉❣q❡ ✽ ❣ ❏ ❡ ✎ ❊ ✵ ❋●❡❂❊ ✺ ❄ ✽ ❡✩❩ ❅ ✿ ❏ ❣ ❣ ❣ ❏☎❁❄❃❫▲ ✿ ❣ ❅ ✽ ❣♦❡ ▼➄❡✩❈❂▲❘❁❄❃❫▲ ✿ ❣q❡ ❝❁❶❡ ✽ ❣ ❊✌❃❴▲ ❪✢✿ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡❳▼ ❪ ✐ ▲ ✽ ▼ ❅ ❁❪❡ ✽ ❣ ❅✸✎✠❅♣❣ ❣ ❣ ❣ ✿ ▲ ❪ ❩ ❣ ❡ ✺ ❥ ❡ ❪ ❋ ❝ ❈❍❏ ▼ ❣ ❃✩❡ ✽ ▼✂❡ ✽ ❣✗▼✂❡❂❊❃ ✿ ▲❘❃ ✿ ❏ ❣ ❣ ❣ ❊ ▼✂❡➑❣ r ❣ ▲ ✿ ❏➆❡ ▼✂❡❂❊ ✽ ▲❇❁❥◗ ✿ ❡❍❊ ▼✂❡❂❊ ❩ ❅✸✎ ❡ ❪✢✿ ❊ ▼✂❡❍❊ ✐ ✿ ❣ ❭✂❪ ❡ ✽ ❈➎❡❍❊ ✺ s ✽ ▲❘◗✢❊❱❡ ✿ ❩❞❡❇t❊ ❪ ❏❢❩ ❅ ✽ ❣ ✎ ❡❍❊◆❈ ❅ ❊❂t ▼✂❡❍❊ ❈❍▲❘❁❄❃❴▲ ✿ ❣♦❡❍❁❪❡ ✽ ❣■❊■❡ ✿■✿ ❅ ❣ ❏ ❭✂❪ ❡❂❊❍t ✿ ❣ ✏ ❪ ✎ ❏➆❡ ✿ ❊❍t✢▼✂❡❂❊◗❡ ✍✘❡✚❣■❊ ▼➄❡✌❊ ❪ ❃✘❡ ✿ ❝❈❍▲ ❪ ❈✎r✂❡❍❊✈▲ ❪ ▼✂❡❂❊❁❡✎✍♠❡❊❣ ❊✾▼✂❡✞❈❍▲ ✽ ❩❞❡ ✿ ✏❞❡ ✽ ❈➎❡❉▼✂❡ ❈❍▲❘❁❳❃❫▲ ✿ ❣♦❡❂❁❶❡ ✽ ❣■❊ ▼✂❡❍❊✾❊ ✭ ❊❱❣ ✴❂❁❶❡❂❊✈❵ ◗ ❅ ❊❑❊q❡❍❊❊ ✭ ❁ ❣ ❣ ✿ ❏ ❡❂❊ ❩❞❡ ✿ ❊ ✎ ❡ ❈ ❅ ❊ ❅ ✭❘❅ ✽ ❣ ✎☎❅ ❊ ✭ ❁ ❣ ❣ ✿ ❏➆❡ ❁ ❅ ❋●❏☎❁ ❅✸✎ ❡ ✺✰ ▲ ❪ ❊ ❅ ❩❘▲ ✽ ❊❄▲❘◗➄❣q❡ ✽✂❪ ❪✢✽ ❡ ❡✔❋●❃ ✿ ❡❂❊■❊❑❏☎▲ ✽ ❅ ✽ ❅❂✎✷✭ ❣ ❏ ❭✆❪ ❡❛▼✂❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡ ▼ ❪ ✐ ▲ ✽ ▼ ❅ ❁❶❡ ✽ ❣ ❅✸✎▼ ❜ ❪✢✽ ❊ ✭ ❊ ❣✵✴❂❁❶❡ ❅ ❪ ❣■▲ ❝ ❈❍▲❘r ❣ ✿ ❡ ✽ ❣ ✺ ✰ ▲ ❪ ❊ ❅ ❩❘▲ ✽ ❊ ❅ ❪ ❊■❊❑❏✞❈ ❅ ✿ ❅ ❈❊❣ ❣ ✿ ❏☎❊ ❣ ▼ ❅ ✽ ❊ ✎ ❡❂❊✬✏ ✿ ❅ ✽ ▼✂❡❂❊✎ ❏✤✏ ✽ ❡❍❊ ✎ ❡❂❊ ❃ ✿ ▲❘❃ ✿ ❏ ❣ ❣ ❣ ❊ ▼✂❡ ✎ ❅ ❩ ❅❂✎ ❡ ❪✛✿ ❁❄▲ ✭ ❡ ✽✢✽ ❡❥▼✂❡ ✎✙❜q❣ ✽ ❡ ✿ ✏❇❏➆❡ ▼ ❪ ✐ ▲ ✽ ▼ ❅ ❁❪❡ ✽ ❣ ❅✸✎ ▼ ❜ ❪✢✽❣q❡ ✎ ❣ ✭ ❃✘❡ ▼✂❡❚❊ ✭ ❊ ❣✵✴❂❁❶❡ ✺
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❄ ✽ ❡❉❏❢❁❳❃❫▲ ✿ ❣ ❅ ✽ ❣♦❡ ❃ ❅ ✿ ❣ ❏ ❡ ▼✂❡❉❈➎❡❊❣q❣♦❡■❣ r✠✴❂❊q❡ ❅❚❣ ❣ ❣ ❈❍▲ ✽ ❊ ❅ ❈ ✿ ❣ ❡✩❵ ✎✙❜q❣ ❣ ❪ ▼✂❡❉▼✂❡ ✎ ❅ ▼✂❡ ✽●❝❊■❏❳❣ ❣ ▼✂❡ ✽ ❏❢❩✉❡ ❅ ❪ ❋❄❃❫▲ ❪✢✿ ▼✂❡❍❊ ❊ ✭ ❊❱❣✵✴❍❁❪❡❍❊ ▼✂❡❉✐☞❡ ✿ ❁❳❏❢▲ ✽ ❊✾▲ ❪ ▼✂❡◆◗❴▲❇❊■▲ ✽ ❊❁❣ ✿ ❅ ❏❳❣ ❣ ❊❹❡ ✽ ❈✎r ❅ ❁❄❃❁❳▲ ✭ ❡ ✽ ✺ ✰ ▲ ❪ ❊ ❅ ❩❘▲ ✽ ❊ ❅ ◗❫▲ ✿ ▼ ❣ ▼✢❏✷✍ ❣ ✿ ❡ ✽ ❣ ❊❉❃❫▲❘❏ ✽ ❣ ❊❉▼✂❡ ❩ ❪ ❡❚❊ ❪✛✿ ❈✚❡✚❣❱❣♦❡ ❭✆❪ ❅ ✽ ❣ ❏ ❣ ❣ ✺✰ ▲ ❪ ❊ ❅ ❩❇▲ ✽ ❊❄▼✢❏☎❊❑❈ ❪ ❣ ❣ ▼✂❡❍❊❷❣♦❡ ✿ ❁❪❡❍❊ ❈❂▲ ✿❑✿ ❡❂❈❊❣ ❏❬✐ ❊❄▼ ❪ ❊ ❅ ❪ ❋ ❡ ✍✘❡✚❣■❊❳▼➄❡ ✽ ▲❘❁❥◗ ✿ ❡ ✵✢✽ ❏ ▼✂❡❃ ❅ ✿ ❣ ❏☎❈ ❪ ✎ ❡❍❊❉❃❴▲ ❪✛✿ ❳❩❨❅❬ ❙ ❅❂✎ ▲ ✿ ❊ ❭✂❪ ❡ ✎ ❡❚❈ ❅ ❊ ▼➄❡✌◗❫▲❘❊■▲ ✽ ❊ ❡❍❊❱❣◗❣ ✿ ✴❂❊ ✿ ❏☎❈✎r➄❡ ☞ ✾✵❅ ✍ t ❏ ✎ ❊❱❡❂❁❥◗ ✎ ❡❭✂❪ ❡❚❃❴▲ ❪✛✿ ✎ ❡❍❊✞✐☞❡ ✿ ❁❄❏☎▲ ✽ ❊ ❪✢✽ ❊q❡ ❪ ✎ ❣ ✭ ❃✘❡❚▼✂❡❚❈❍▲❘❁❳❃❫▲ ✿ ❣♦❡❂❁❶❡ ✽ ❣ ❅ ❃✢❃ ❅ ✿ ❅ ❏ ❣ ✸ ❩❘▲❇❏ ✿ ❈✎r ❅ ❃✛❏ ❣ ✿ ❡✹ ✻ ✺✱ ❅ ✽ ❊ ✎P❜ ❅ ✿ ❣ ❏❢❈ ✎ ❡ ☞ r ✍ t ✽ ▲ ❪ ❊ ❅ ❩❇▲ ✽ ❊✈❃ ✿ ▲❇❃❴▲❘❊ ❣ ❪✢✽ ❡■❡✔❋●❃ ✿ ❡❂❊■❊❑❏☎▲ ✽ ❊q❡❍❁❳❏❢❈ ✎ ❅ ❊■❊■❏ ❭✂❪ ❡ ▼✂❡ ✎ ❅ ▼✂❡ ✽●❝❊■❏❳❣ ❣ ▼✂❡ ✽ ❏❬❩❞❡ ❅ ❪ ❋ ❅ ❃✢❃ ✎ ❏ ❭✂❪ ❣ ❡ ❅ ❪❀✽ ▲ ✭❘❅ ❪ ❅ ❣ ▲❘❁❄❏ ❭✂❪ ❡ ✺ ❥ ❡ ✎✘✎ ❡ ❝ ❈❍❏♠❡❍❊❱❣❉❈❂▲❇❁❳❃❫▲❘❊ ❣ ❡ ▼✂❡❚▼✂❡ ❪ ❋❃ ❅ ✿ ❣ ❏➆❡❍❊ ▼✢❏❢❊❱❣ ❏ ✽ ❈✚❣q❡❂❊ ❙ ❪✢✽ ❡ ❃ ❅ ✿ ❣ ❏➆❡ ✎ ❏❢❊■❊q❡ ❃ ✿ ▲✉❩❞❡ ✽ ❅ ✽ ❣♣▼✂❡ ✎ ❅ ❁ ❣ ❣■r✢▲✆▼✂❡✬❊❱❣ ❅ ✽ ▼ ❅ ✿ ▼ ▼✂❡❣ ✿ ❅ ✽ ❊❑✐ ▲ ✿ ❁ ❣ ❡✗▼✂❡ ✷ ❅ ❃ ✎☎❅ ❈➎❡♥❏ ✽ ❩❞❡ ✿ ❊q❡ ❅ ❩❞❡❍❈❄▼➄❡❂❊♥❣♦❡ ✿ ❁❶❡❂❊ ❈❂▲ ✿■✿ ❡❍❈✚❣■❏❢✐ ❊ ▼ ❪ ❊ ❅ ❪ ❋ ❃ ✿ ❡❂❁❄❏➆❡ ✿ ❊❣♦❡ ✿ ❁❶❡❂❊✑▼ ❪ ▼ ❣ ❩❞❡ ✎ ▲❘❃✢❃✩❡❂❁❶❡ ✽ ❣✠▼✂❡ ✎P❜ ❡❡❋●❃ ✿ ❡❍❊■❊■❏❢▲ ✽ ❡✔❋ ❅ ❈❊❣♦❡❉▼ ❪✗✽ ▲❇❁❥◗ ✿ ❡ ▼✂❡ ❃ ❅ ✿ ❣ ❏ ❣■❏☎▲ ✽ ❃❴▲ ❪✢✿▼✂❡ ❪ ❋✆❣ ✭ ❃✘❡❍❊✾▼✂❡✞❃ ❅ ✿ ❣ ❏❢❈ ❪ ✎ ❡❂❊❍t✽❡❊❣✾▼ ❜ ❪✢✽ ❡✞❃ ❅ ✿ ❣ ❏ ❡ ▲❘❊❑❈❂❏ ✎✘✎ ❅ ✽ ❣q❡ ❏❢❊■❊ ❪ ❡✞▼✂❡ ✎☎❅ ❃ ✿ ❏☎❊q❡✱❡ ✽ ❈❂▲❇❁❳❃➄❣q❡▼✂❡❂❊ ✂ ❪ ❈✚❣ ❪ ❅ ❣ ❏❢▲ ✽ ❊ ▼✂❡ ✎☎❅ ▼✂❡ ✽ ❊■❏❳❣ ❣ ▼✂❡ ✽ ❏❬❩❞❡ ❅ ❪ ❋ ❵ ❪✢✽ ❡✗❃ ❅ ✿ ❣■❏☎❈ ❪ ✎ ❡ ✺ ❄ ✽ ❡ ❣ ❣ ❪ ▼✂❡ ✽✂❪ ❁ ❣ ❝✿ ❏ ❭✆❪ ❡ ❃❴▲ ❪✛✿ ❩ ❅✸✎ ❏❢▼✂❡ ✿❳✽ ▲✉❣ ✿ ❡ ❁❳▲✆▼✘✴ ✎ ❡ ❅ ❣ ❣ ❣ ❁❪❡ ✽ ❣ ❅ ❪ ❃ ❅ ✿ ❅ ✏ ✿ ❅ ❃✢r✂❡ ✼ ❅ ✺ ❆ ✺ ✱ ❅ ✽ ❊ ✎ ❡❈ ❅ ❊◆▼ ❪♣✽ ▲ ✭ ❅ ❪ ❅ ❣ ▲❘❁❄❏ ❭✂❪ ❡❞t ✎ ❅ ❃ ❅ ✿ ❣■❏➆❡❚▲❘❊❑❈❂❏ ✎✺✎ ❅ ✽ ❣q❡ ▼✂❡ ❳❩❨❅❬ ❡❍❊❱❣ ❈❂▲ ✽ ❣ ✿ ✶ ✎☎❣ ❡❚❃ ❅ ✿◆❪✢✽ ✐ ❅ ❈ ❝❣♦❡ ❪✢✿ ▼➄❡ ❣♦❡❍❁❳❃ ❣ ✿ ❅ ❣ ❪✛✿ ❡ ❭✆❪ ❏ ▼ ❣ ❃✘❡ ✽ ▼✬▼✂❡ ✎ ❅ ▼ ✭ ✽ ❅ ❁❄❏ ❭✂❪ ❡ ▼ ❪ ❊ ✭ ❊ ❣✵✴❍❁❪❡ ✸ ❈✎r ❅ ▲✽❣ ❏ ❭✂❪ ❡✌▲ ❪❏ ✽ ❣ ❣ ✏ ✿ ❅ ◗ ✎ ❡ ✻ ❡✚❣◆❃ ❅ ✿ ✎☎❅ ❃ ❅ ✿ ❣■❏➆❡✩▲❇❊■❈❂❏ ✎✘✎☎❅ ✽ ❣♦❡✩▼✂❡ ✎P❜❤❣ ✽ ❡ ✿ ✏❘❏➆❡ ▼ ❪ ❊ ✭ ❊ ❣✵✴❂❁❶❡ ✺ ✱ ❅ ✽ ❊ ❪✢✽ ❡ ❩❞❡ ✿ ❝❊■❏❢▲ ✽ ❊■❏❢❁❳❃ ✎ ❏ ✵ ❣ ❡✠▼✂❡ ✽ ▲✽❣ ✿ ❡ ❁❳▲✆▼✘✴ ✎ ❡ ✽ ▲ ❪ ❊ ✿ ❡✚❣ ✿ ▲ ❪ ❩❇▲ ✽ ❊ ✎☎❅ ✐ ▲ ✿ ❁ ❪ ✎ ❡✈❃✢r ❣ ✽ ▲❘❁ ❣ ✽ ▲ ✎ ▲✸✏❘❏ ❭✆❪ ❡❊❱❣ ❅ ✽ ▼ ❅ ✿ ▼ ☞ r ✡ ✍ ▼ ❪ ❃ ❅ ✿ ❅ ❁ ✴✚❣ ✿ ❡ ✚ ✺✷ ❜ r✢▲❇❁❳▲ ✎ ▲✸✏ ❪ ❡ ◗❫▲❘❊■▲ ✽ ❏ ❭✂❪ ❡❳▼✂❡ ✎☎❅ ❃ ❅ ✿ ❣ ❏ ❡❳▲❇❊■❈❂❏ ✎✘✎☎❅ ✽ ❣♦❡ ▼✂❡ ❳❩❨❅❬ ❵ ◗ ❅ ❊■❊❱❡✈❣♦❡❍❁❳❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡❅ ❣ ❣ ❣ ▼✢❏☎❊❑❈ ❪ ❣ ❣ ❃❴▲ ❪✢✿ ▼✂❡❍❊ ◗✢❏ ✎✺✎ ❅ ✿ ▼✢❊◗❡✚❣ ❃❫▲ ❪✢✿ ✎ ❡ � ✝ s✝✁✩s ❆ ✱ ✺ ✰ ▲ ❪ ❊ ❁❳▲ ✽ ❣ ✿ ▲ ✽ ❊ ❭✆❪ ❜ ❏ ✎✽ ❜ ✭ ❅ ❃ ✎ ❪ ❊ ▼ ❜ ▲❇❊■❈❂❏ ✎✘✎☎❅ ❣ ❏❢▲ ✽ ❡ ✽ ✐ ▲ ✽ ❈✚❣ ❏❢▲ ✽ ▼ ❪❀✽ ▲❘❁❥◗ ✿ ❡ ▼✂❡ ❃ ❅ ✿ ❣ ❏❢❈ ❪ ✎ ❡❂❊❍t✢❁ ❅ ❏☎❊ ❊❱❡ ❪ ✎ ❡❂❁❶❡ ✽ ❣❪✢✽ ❡ ❈❍▲ ✿■✿ ❡❂❈✚❣■❏☎▲ ✽ ❃❫▲ ✎✷✭ ✽ ▲❇❁❳❏ ❅✸✎ ❡ ✺ ✱ ❅ ✽ ❊ ✎ ❡ ❈ ❅ ❊ � ✝ s ✁✩s ❆ ✱ t✢❈✚❡❂❊❉❈❂▲ ✿■✿ ❡❍❈✚❣■❏☎▲ ✽ ❊ ❊❑▲ ✽ ❣❉▼✂❡✎✙❜ ▲ ✿ ▼ ✿ ❡ ▼✂❡ ✎ ❅ ❃ ❅ ✿ ❣ ❏➆❡ ✎ ❏❢❊■❊❱❡ ✺ ✱ ❡❥❁ ♣ ❁❶❡❇t ▼ ❅ ✽ ❊ ✎ ❅✱✎ ❏☎❁❄❏ ❣q❡ r ❅ ❪ ❣q❡ ❣q❡❂❁❄❃ ❣ ✿ ❅ ❣ ❪✢✿ ❡✌▲ ❝ ✎ ❡❍❊▼✂❡ ❪ ❋✫❣ ✭ ❃✩❡❂❊ ▼✂❡ ❊❱❣ ❅ ❣ ❏❢❊❱❣■❏ ❭✂❪ ❡❂❊ ❊❱❡ ✿ ❡ ✺ ▲❘❏✷✏ ✽ ❡ ✽ ❣❂t ✽ ▲ ❪ ❊ ❁❄▲ ✽ ❣ ✿ ▲ ✽ ❊ ❭✂❪ ❡ ✎ ❅ ❃ ❅ ✿ ❣ ❏ ❡❥▲❘❊■❈❍❏ ✎ ❝✎ ❅ ✽ ❣q❡ ▼✂❡ ❳❩❨❭❬ ❡❂❊ ❣ ❡❡❋●❃❴▲ ✽ ❡ ✽ ❣ ❏ ❡ ✎✘✎ ❡❂❁❶❡ ✽ ❣ ✽ ❣ ✏ ✎ ❏✷✏❞❡ ❅ ◗ ✎ ❡ ❈❍▲❘❁❄❃ ❅ ✿ ❣ ❡ ❅ ❪ ❣♦❡ ✿ ❁❪❡ ✎ ❏☎❊■❊❱❡ ✺✰ ❣❂❅ ✽ ❁❄❁❳▲❘❏ ✽ ❊ ❏ ✎ ❡❍❊❱❣❛❈ ✎ ❅ ❏ ✿✗❭✆❪ ❡ ✎ ❡❍❊❳❁❄▲●▼✠✴ ✎ ❡❍❊❳❃ ✿ ▲❘❃❫▲❘❊ ❣ ❊❦❊❑▲ ✽ ❣ ❅ ❊❑❊q❡ ⑩ ❊■❏☎❁❄❃ ✎ ❡❂❊❂t❡✚❣ ❭✆❪ ❡❥▼✂❡ ✽ ▲❘❁❥◗ ✿ ❡ ❪ ❊❱❡❂❊ ❅ ❁ ❣✮✎ ❏☎▲ ✿ ❅ ❣ ❏❢▲ ✽ ❊ ✿ ❡❂❊ ❣♦❡ ✽ ❣ ❵ ✐ ❅ ❏ ✿ ❡ ✺❴s ✽ ❊ ❅ ❏❳❣ ❁ ❅ ❏ ✽ ❣q❡ ✽ ❅ ✽ ❣ ❭✂❪ ❡✎✙❜q❣ ✽ ❡ ✿ ✏❘❏ ❡❦▼ ❪ ✐ ▲ ✽ ▼ ❅ ❁❶❡ ✽ ❣ ❅❂✎ ❡❂❊ ❣ ❪✢✽ ❡ ❭✂❪ ❅ ✽ ❣■❏ ❣ ❣ ❡❂❊❑❊q❡ ✽ ❣■❏➆❡ ✎✺✎ ❡ ❃❫▲ ❪✢✿ ❣ ❣ ❪ ▼✢❏➆❡ ✿ ❳❩❨❭❬ t ❪✢✽❡ ✍❴▲ ✿ ❣✞❊ ❪✢✿ ❈✚❡✚❣❱❣♦❡ ✏ ✿ ❅ ✽ ▼✂❡ ❪✢✿ ❡❂❊ ❣❉▼✢▲ ✽ ❈✩❵♥✐ ❅ ❏ ✿ ❡ ✺ ✰ ▲✉❣ ❅ ❁❳❁❶❡ ✽ ❣ ▲ ✽ ❊ ❅ ❏❳❣ ❭✂❪ ❡ ✎ ❡✩❁ ❅ ✽✢❭✂❪ ❡▼✂❡ ❃ ✿ ❣ ❈❂❏❢❊■❏❢▲ ✽ ▼✂❡❂❊✞❩ ❅✸✎ ❡ ❪✢✿ ❊ ▼✂❡❂❊ ✽ ▲❘❁❥◗ ✿ ❡❂❊ ❁ ❅ ✏❘❏ ❭✂❪ ❡❍❊✞▼ ❅ ✽ ❊ ☞✿✾ t ✍ ❡❂❊ ❣◆❈❂▲ ✿❑✿ ❏✤✏ ❣ ❡ ✽ ❅ ✺ ▲ ❪●❝❣ ❅ ✽ ❣ ❪✛✽ ❣q❡ ✿ ❁❪❡✬▼ ❜ ❏ ✽ ❣q❡ ✿ ❅ ❈✚❣■❏☎▲ ✽ ❊❑❃✢❏ ✽✆❝ ▲ ✿ ◗✢❏ ❣❳▼ ❅ ✽ ❊ ✎P❜ r ❅ ❁❳❏ ✎ ❣■▲ ✽ ❏➆❡ ✽ ✺ ❄ ✽ ❡✒❡✔❋●❃ ✿ ❡❂❊■❊❑❏☎▲ ✽❅ ✽ ❅✸✎ ✭ ❣ ❏ ❭✂❪ ❡❚▼✂❡✌❈➎❡❍❊ ❩ ❅✸✎ ❡ ❪✢✿ ❊❍t①❡ ✽✬❪ ❣■❏ ✎ ❏☎❊ ❅ ✽ ❣ ✎☎❅ ❣■r ❣ ▲ ✿ ❏➆❡ ▼✂❡❍❊ ▲ ✿ ◗✢❏ ❣q❡❂❊◆❃ ❣ ✿ ❏☎▲✆▼✢❏ ❭✆❪ ❡❂❊❂t①❡❍❊❱❣❈➎❡ ✿ ❣ ❅ ❏ ✽ ❡❍❁❪❡ ✽ ❣◆❵ ✽ ▲✉❣ ✿ ❡ ❃❫▲ ✿ ❣ ❣ ❡ ✺✱ ❡♥❃ ✎ ❪ ❊❉▼✂❡❍❊ ❣ ✿ ❅ ❩ ❅ ❪ ❋♣❊ ❪✢✿ ▼✂❡❂❊ ❏ ✽ ❣♦❡ ✿ ❅ ❈❊❣ ❏❢▲ ✽ ❊❉▼✂❡ ❣ ✭ ❃✩❡♥▼✂❡ ✎ ❣ ❅ ❡ ✽ ❣ ✿ ❡✌❃ ❅ ✿ ❣■❏☎❈ ❪ ✎ ❡❍❊◆▼ ❅ ✽ ❊❪✢✽ ❃❫▲✉❣♦❡ ✽ ❣ ❏➆❡ ✎ ❈✎r ❅ ❁❳❃✬❁❄▲ ✭ ❡ ✽ r ❅ ✿ ❁❄▲ ✽ ❏ ❭✂❪ ❡✌❊❱❡❂❁❥◗ ✎ ❡ ✽ ❣ ❏ ✽ ▼✢❏ ❭✆❪ ❡ ✿◆❪✢✽ ❡ ❅ ❃✛❃ ❅ ✿ ❣■❏☎▲ ✽ ▼✂❡❃✢r ❣ ✽ ▲❘❁ ✴ ✽ ❡❍❊ ▼✂❡ ❊ ❪ ❃✩❡ ✿ ❝ ❈❂▲ ❪ ❈✎r✂❡❂❊ ☞ ✡ ❀ ✍ ✺✛s ✿ ▲ ✽ ❊ ❅ ❏ ❣ ❭✂❪ ❡ ❈✚❡❂❊ ❊ ❪ ❃✩❡ ✿ ❝ ❈❂▲ ❪ ❈✎r✂❡❂❊ ❊❑▲ ✽ ❣ ❅ ◗ ❝❊q❡ ✽ ❣q❡❂❊✠▼ ❪ ❁❄▲●▼✘✴ ✎ ❡ ❅ ❪ ❣ ▲ ❝ ❈❂▲❘r ❣ ✿ ❡ ✽ ❣✠▼✂❡ ☞✿✾ t ✍ ❅✸✎ ▲ ✿ ❊ ❭✂❪ ❜ ❡ ✎✘✎ ❡❂❊❁❡✔❋●❏❢❊❱❣♦❡ ✽ ❣ ▼ ❅ ✽ ❊ ✎ ❡❍❊ ✽ ▲ ✭ ❅ ❪ ❋❅ ❣ ▲❇❁❳❏ ❭✆❪ ❡❂❊ ☞ r❞r ✍ ✺ ✝●❏✢▲ ✽ ❊❑▲ ❪ r ❅ ❏ ❣♦❡ ❅ ❩❇▲❘❏ ✿✾❪✛✽ ❡ ❁❳▲✆▼ ❣✲✎ ❏☎❊ ❅ ❣ ❏❢▲ ✽ ❅ ✽ ❅✸✎✷✭ ❣■❏ ❭✂❪ ❡✞❃ ✎ ❪ ❊ ✿ ❣❂❅✸✎ ❏❢❊❱❣q❡
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▼✂❡❍❊✞❊ ✭ ❣ ✴❂❁❶❡❂❊ ❅ ❪ ❣■▲ ❝ ❈❍▲❘r ❣ ✿ ❡ ✽ ❣■❊✞▼✂❡ ✏ ❅ ⑩ ▼✂❡ ❧ ❡ ✿ ❁❄❏ ❏ ✎ ❊q❡❂❁♥◗ ✎ ❡ ▼✢▲ ✽ ❈ ✽ ❣ ❈✚❡❂❊■❊ ❅ ❏ ✿ ❡ ▼ ❜ ✭ ❏ ✽●❝❈❍▲ ✿ ❃❫▲ ✿ ❡ ✿ ❈➎❡❂❊❉▼✢❏ ✍ ❣ ✿ ❡ ✽ ❣q❡❂❊◆❏ ✽ ❣♦❡ ✿ ❅ ❈❊❣ ❏❢▲ ✽ ❊ ✺❄ ✽ ❡ ❣ ❣ ❪ ▼✂❡ ✽✆❪ ❁ ❣ ✿ ❏ ❭✂❪ ❡❳❃❴▲ ❪✢✿ ▼➄❡❂❊♥❊ ✭ ❊❱❣✵✴❍❁❪❡❍❊ ❅ ❪ ❣■▲ ❝ ❈❍▲❘r ❣ ✿ ❡ ✽ ❣ ❊ ❣ ❭✂❪ ❏❬❩ ❅❂✎ ❡ ✽ ❣q❡ ❵♣❈✚❡ ✎✺✎ ❡▼ ❪ ❃ ❅ ✿ ❅ ✏ ✿ ❅ ❃✛r✂❡ ✼ ❅ ✺ ❆ ❃❴▲ ❪✛✿ ▼✂❡❍❊✩❃❫▲✉❣♦❡ ✽ ❣■❏➆❡ ✎ ❊ ✵ ❋●❡❂❊ ▼✛▲❘❏ ❣ ❅ ❪ ❊❑❊■❏ ♣ ❣ ✿ ❡♥❁❶❡ ✽ ❣ ❡ ❅ ❩❞❡❍❈ ❪✢✽ ❡▼✢❏❢❊■❈ ❪ ❊■❊❑❏☎▲ ✽ ❃ ✎ ❪ ❊ ✵✮✽ ❡❦▼✂❡ ✎ ❅ ❃ ❅ ✿ ❣ ❏ ❡❄❁❄▲ ✭ ❡ ✽✢✽ ❡❄▼✂❡ ☎★ ✺ ✰ ▲✉❣ ❅ ❁❳❁❶❡ ✽ ❣❂t ❪✢✽ ❡ ❣ ❣ ❪ ▼✂❡ ✏ ❣ ❝✽ ❣ ✿ ❅✸✎ ❡❳▼ ❪ ✿ ❅ ❃✢❃❴▲ ✿ ❣✐❡ ✽ ❣ ✿ ❡ ✎ ❡❂❊❇❣♦❡ ✿ ❁❪❡❍❊✌❈❍▲ ✿■✿ ❡❂❈❊❣ ❏❢✐ ❊ ▼✂❡ ✎ ❅ ❃ ❅ ✿ ❣ ❏➆❡ ✎ ❏☎❊■❊❱❡❳▼➄❡ ✎P❜ ❡ ✽ ❣ ✿ ▲❘❃✛❏➆❡❃ ✿ ▲✉❩❞❡ ✽ ❅ ✽ ❣❥▼✂❡ ✎ ❅ ❣ r ❣ ▲ ✿ ❏➆❡✗▼✂❡❍❊✌❃ ❅ ✿ ❣ ❏❳❣ ❏❢▲ ✽ ❊♥❡✚❣ ✎☎❅ ❁❄▲ ✭ ❡ ✽✢✽ ❡❄▼✂❡ ✎☎❅ ❃ ❅ ✿ ❣■❏➆❡✗▲❘❊❑❈❂❏ ✎✘✎ ❅ ✽ ❣q❡❡ ✽ ✐ ▲ ✽ ❈✚❣ ❏❢▲ ✽ ▼✂❡ ✎ ❅ ❊ ✭ ❁ ❣ ❣ ✿ ❏ ❡ ▼ ❪ ❊ ✭ ❊ ❣✵✴❍❁❪❡ ✿ ❡❍❊❱❣q❡♥❵❥✐ ❅ ❏ ✿ ❡ ✺✱ ✽ ▲ ❪ ❣ ✿ ❡❇t ✎ ❡❍❊✈❈ ❅✸✎ ❈ ❪ ✎ ❊✾❊❱❡❂❁❄❏☎❈ ✎ ❅ ❊❑❊■❏ ❭✂❪ ❡❍❊✠▼ ❅ ✽ ❊ ☞s❅ ✍ ▼✢▲ ✽✢✽ ❡ ✽ ❣ ❪✢✽ ❈ ❅ ▼ ✿ ❡■❣ ✿ ✴❍❊ ✏ ❣ ✽ ❣ ✿ ❅✸✎ ▼✂❡❳❩❨❅❬ ❡ ✽ ❏ ✽ ❈ ✎ ❪ ❅ ✽ ❣ ▼✛❏ ✿ ❡❍❈✚❣q❡❂❁❶❡ ✽ ❣ ✎ ❡❍❊✩❏ ✽ ❣♦❡ ✿ ❅ ❈❊❣ ❏❢▲ ✽ ❊♥❡ ✽ ❣ ✿ ❡ ❃ ❅ ✿ ❣ ❏☎❈ ❪ ✎ ❡❍❊❻❡✚❣❇❡ ✽ ❪ ❣ ❏ ✎ ❏☎❊ ❅ ✽ ❣✎ ❡❂❊ ❁ ♣ ❁❶❡❂❊✈❈❂▲ ✽ ❈➎❡❍❃➄❣ ❊ ❭✂❪ ❡ ❈➎❡ ❪ ❋ ▼➄❡ ✎ ❅ ❃ ✿ ❡❂❁❄❏✤✴ ✿ ❡ ❃ ❅ ✿ ❣■❏➆❡◆▼✂❡ ✎☎❅ ❣■r✘✴❂❊❱❡ ✺ ✰◆❣✒❅ ✽ ❁❳▲❘❏ ✽ ❊ ✎ ❅❈❍▲❘❁❳❃ ✎ ❡✔❋●❏❳❣ ❣ ▼✂❡❂❊❉✐ ▲ ✿ ❁ ❪ ✎ ❡❍❊⑥❣ ✿ ▲ ❪ ❩ ❣ ❡❂❊❻❡ ✽♣✿ ❣ ▼ ❪ ❏☎❊q❡ ✽ ❣✩❃❫▲ ❪✢✿ ✎✙❜ ❏ ✽ ❊ ❣ ❅ ✽ ❣ ✎ ❡ ❈✎r ❅ ❁❳❃❀▼ ❜❤❅ ❃ ❝❃ ✎ ❏☎❈ ❅ ❣ ❏❢▲ ✽ ✺ ❄ ✽ ❃❫▲ ✽ ❣✱❡ ✽ ❣ ✿ ❡ ❈➎❡❂❊✈✐ ▲ ✿ ❁ ❪ ✎ ❡❍❊✖❡❊❣ ❈✚❡ ✎✺✎ ❡❂❊ ❭✂❪ ❡ ✽ ▲ ❪ ❊ ❃ ✿ ▲❘❃❫▲❘❊❑▲ ✽ ❊ ✿ ❡❂❊ ❣♦❡ ▼✢▲ ✽ ❈❵ ❈❂▲ ✽ ❊❱❣ ✿❑❪ ❏ ✿ ❡ ✺✱ ✽ ✵✮✽ ✎ ❡❂❊✈❈❂▲ ✽ ❈ ✎ ❪ ❊■❏☎▲ ✽ ❊ ▼ ❪ ❃ ❅ ✿ ❅ ✏ ✿ ❅ ❃✛r✂❡ ✼ ✹●✺ ❱ ▼✢▲❘❏❢❩✉❡ ✽ ❣ ♣ ❣ ✿ ❡✩❈❂▲ ✽ ✵✮✿ ❁ ❣ ❡❍❊✱❡ ✽ ❣ ❣ ❪ ▼✢❏ ❅ ✽ ❣❃ ❅ ✿ ❡❡❋➄❡❍❁❳❃ ✎ ❡ ✎ ❅ ✿ ❡ ✎☎❅ ❣ ❏❢▲ ✽ ❡ ✽ ❣ ✿ ❡ ✎ ❡ ✿ ❣ ❊ ❪ ✎ ❣ ❅ ❣ ✸✧✹✛✺ ❀ ❆ ✻ ❡✚❣ ✎ ❅ ▼✢❏☎❊ ❣ ✿ ❏❢◗ ❪ ❣■❏☎▲ ✽ ▼✂❡❍❊ ❃ ❅ ✿ ❣ ❏❢❈ ❪ ✎ ❡❂❊❡❡❋✛❈❍❏ ❣ ❣ ❡❂❊◆❃❫▲ ❪✢✿ ▼✂❡❍❊◆✐☞❡ ✿ ❁❄❏☎▲ ✽ ❊ ✺
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� ✁✂✁ ☞☎✄ ☞ �

� ✂✁�✄✂✆☎✝� ✞✙☞ ✟✡✠☞☛✍✌✏✎

s ✽ ❊❑▲ ❪ r ❅ ❏✒✑✔✓ ❈ ❅✖✕ ❈ ❪ ✕ ✓ ✿ ✕ ❅ ▼✗✓ ✽ ❊■❏✒✑ ❣ ▼✗✓ ✽ ❏❬❩✘✓ ❅ ❪ ❋ ❃❴▲ ❪✢✿✌❪✛✽ ▲❘❊■❈❍❏ ✕✙✕ ❅ ✑✚✓ ❪✢✿ r ❅ ✿ ❁❄▲ ❝✽ ❏ ❭✂❪ ✓ ❵ ❪✢✽ ✓ ▼✢❏☎❁✛✓ ✽ ❊❑❏☎▲ ✽ ▼✗✓ ✐ ✿ ❣ ❭✂❪ ✓ ✽ ❈✜✓ ❪✢✽ ❏✒✑ ❣ ✓✢✑✞❃❫▲ ❪✢✿ ▼✣✓ ❪ ❋✤✑ ✭ ❃✥✓❂❊ ▼✗✓ ❃ ❅ ✿ ✑ ❏☎❈ ❪ ✕ ✓❍❊ ❵❪✢✽ ✓ ❣ ✽ ✓ ✿ ✏❘❏✙✓✧✦ t ✘ ✠✘★ ✦ ✵ ✕ ▲ ✿ ❊ ❭✆❪ ✓ ✕ ✓ ✽ ▲❘❁❥◗ ✿ ✓✩▼✗✓✩❃ ❅ ✿ ✑ ❏❢❈ ❪ ✕ ✓❂❊✩✓❍❊✪✑ ✏ ✿ ❅ ✽ ▼❛❃ ❅ ✿✞✿ ❅ ❃✢❃❴▲ ✿ ✑ ❵✕P❜❤❣ ✽ ✓ ✿ ✏❘❏✫✓ ✺ ☛ ▲ ❪✢✿✈❪✢✽ ✑ ✭ ❃✥✓ ▼✗✓ ❃ ❅ ✿ ✑ ❏☎❈ ❪ ✕ ✓❍❊❂t ✽ ▲ ❪ ❊ ❅ ❩❇▲ ✽ ❊ ✿ ✓❂❁ ❅ ✿■❭✂❪ ❣ ❅ ❪ ❈✎r ❅ ❃✢❏✙✑ ✿ ✓ ✡ ❭✂❪ ✓✕☎❅ ▼✣✓ ✽ ❊❑❏✙✑ ❣ ▼✗✓ ✽ ❏❬❩✘✓ ❅ ❪ ❋✬✓❂❊✭✑ ❣ ✏ ❅✮✕ ✓ ❅ ❪♣✽ ▲❘❁❥◗ ✿ ✓ ▼✣✓ ❃ ❅ ✿ ✑■❏✙✑ ❏❢▲ ✽ ❊ ✘ ✺✰✯ ✽ ✓ ✐ ▲ ✿ ❁ ❪ ✕ ✓ ❅ ✽ ❅ ❝✕ ✭ ✑■❏ ❭✂❪ ✓ ❅✗❣ ✑ ❣ ✑ ✿ ▲ ❪ ❩ ❣ ❃ ❅ ✿ ✁ ❅ ✿ ▼ ✭ ✓✱✑✳✲ ❅ ❁ ❅ ✽✂❪✵✴ ❅ ✽ ☞✷✶✹✸ ✍ t ✽ ▲ ❪ ❊ ✽ ▲ ❪ ❊ ❅✮✕✫✕ ▲ ✽ ❊ ❅ ▼ ❅ ❃✣✑✚✓ ✿✕☎❅ ▼ ❣ ❁❄▲ ✽ ❊✪✑ ✿ ❅ ✑■❏☎▲ ✽ ❃ ✿ ▲❘❃❫▲❘❊ ❣ ✓❚▼ ❅ ✽ ❊ ☞✷✶✘✶ ✍ ❃❫▲ ❪✢✿ ❈ ❅✖✕ ❈ ❪ ✕ ✓ ✿ ✘ ✠ ★ ✦ ✵ ✺s ✽ ❅ ❙ ✘ ✠ ★ ✦ ✵✻✺ ✼✛ ✯✚✽✗✾ ✘ ★ ✱ ✵ ✘ ★ ✦❀✿ ✱ ✵✧❁ ✸ ✫ ✺✒❂ ✻
▲✘❃ ✘ ★ ✱ ✵ ✓❂❊✭✑ ✕ ✓ ✽ ▲❘❁❥◗ ✿ ✓ ▼✗✓❛❃ ❅ ✿ ✑ ❏✒✑ ❏❢▲ ✽ ❊ ▼✗✓ ✱ ✺❅❄ ❅ ✐ ▲ ✽ ❈✢✑ ❏☎▲ ✽ ✏ ❣ ✽ ❣ ✿ ❅ ✑ ✿ ❏❢❈✜✓ ▼✣✓ ✘ ✠✘★ ✦ ✵✓❍❊✪✑✌❙ ❆❈❇

★❊❉ ✵❋✺ ●✛ ✯✪✽✗✾ ✘ ❇ ★ ✱ ✵ ❉ ✯ ✺
❆ ❇

★❍❉ ✵■❁ ✸ ✫ ✺ ❱❘✻
▲✘❃ ❆

★❊❉ ✵ ✓❂❊✭✑ ✕☎❅ ✐ ▲ ✽ ❈✱✑■❏☎▲ ✽ ✏ ❣ ✽ ❣ ✿ ❅ ✑ ✿ ❏☎❈✱✓❚▼✗✓✙✘ ★ ✱ ✵ ✺❏♥❜❤❅ ❃ ✿ ✴❂❊ ☞ ✡❘❱ ✍ ▲ ✽ ❅ ❙ ❆
★❍❉ ✵❑✺ ●✛

✼
✽✗✾ ✘ ★ ✦ ✵ ❉ ✼ ✺ ●✛

✼
✽▼▲ ★ ❧ ✿❖◆ ✼ ✵✔P

▲ ✶ ✸ ✫ ✺❘◗ ✻
✱ ✽ ❊ ❪ ❏❬❩ ❅ ✽ ✑ ✕☎❅ ▼ ❣ ❁❄▲ ✽ ❊✭✑ ✿ ❅ ✑ ❏☎▲ ✽ ▼✣✓ ✘ ★ ✦ ✵ ▼ ❅ ✽ ❊ ☞❙✶✮✶ ✍ t✮▲ ✽ ❅ ❙❆❈❇

★❊❚✢❯❲❱✍★❨❳❬❩✄❭❪★❴❫✥❵✧❭❨❛ ✵■❨ ✍ ✵■✵❋✺❝❜
❇
❞ ✢ ☞ ❛❋❚✢❯❲❱✍❡❙❳✵❩❢★❣❛ P ▲ ✿ ❛ ✵■❨ ❧ ❳ ✍✐❤ ❆ ❇ ★❣❚❥❯❲❱✍❡❘❳✵❩❦❭❪★❨❫✣❧✒❵✧❭❨❛ P ▲ ✵■❨ ✍✹❤ ✵♠❁✸ ✫ ✺ ✶✂✻

▲✘❃♦♥✳♣ ★❴❛ ✵✩qsr❀t ❫ ❧ ✓✜✉✪✑✳✉✪✈ ✕✫✇ ✑✚①✫✈✘②❀③✣✓ ✕✫④⑥⑤ ✈✘②✠✏✘⑦ ✇ ✓✱② ⑤ ✓
❫✥❫✣❧✣⑧ ✿⑩⑨ ★✪❶❸❷ ✄

✍✣❹ ❁ ❺ ✫ t ✸✘❻



�✁� � ✂☎✄✝✆✟✞✡✠☞☛✍✌✏✎✒✑✔✓✕✂✖✆✘✗✚✙✜✛✢✗✤✣✝✎ ✘ ❇ ★ ✦ ❹
✓✱✑ ❜ ❞ ✢ ☞✧✓✜✉✭✑ ✕✫④ ❳ ✮✦✥☞✧✩★ ⑦ ④✮⑤ ①✫②✗✓■③✗✓ ✕✫✪❘✇ ②✣①✙✑✭✬ t

❜ ❞ ✢ ☞ ✺ ❚✢❯❲❱✍★❊❩✄❭ ✡ ★❨❫ ❁ ✍✗❹✪❹✯✮✱✰ ❚✳✲ ✡ ★❨❫ ❁ ✍✗❹ ✺ ☞ P ▲✛ ✴ ✽✗✾ ✵✶✵✸✷ ✍✕✹✺✹ ✵✻✵ ❫ ✷✼ ✹✶✹✾✽ ❺☞✿ t❁❀ ❻✿✢❂ ✓ ⑤
★✚★❍❉ ❹✚❹ ✺ ❃ ❉ ✿ ❡ ❉ ❤ ✿s⑨❅❄ ❳ ✉✚① ❉ �❇❆ ❄❉❈r ✉✚① ❉ � ❈ ❁ ❺☞✿ t❋❊ ❻

✈✘❃✬③ ④ ②✗✉ ⑤ ✓⑩③✗✓✱⑦✚②✗①✙✓✜⑦❈✉❍●❲✉✭✑✭■❑❏❸✓ ✉✚✓ ✇✗✕ ✓❑❏❸✓✱②✹✑ ❡ ❉ ❤ ①✫②✗③✣①▼▲ ✇ ✓ ✕ ④☎◆✗④ ⑦✪✑✚①✫✓■✓✜② ✑✚①▼■✜⑦✪✓ ③✗✓ ❉ t❖ ✈ ✇ ✉ ✇ ✑✚① ✕ ①✫✉✚✈✮②✗✉P❏ ④ ①✙② ✑✔✓✜② ④ ② ✑ ✕✫④ ❏◗✬✱✑❙❘✗✈✐③✗✓⑩③❚✬ ❂ ✓ ✕ ✈ ◆❚◆ ✬✱✓ ◆ ④ ⑦ ✁ ④ ⑦✚③❚●✬✓✢✑■✲ ④ ❏ ④ ② ✇ ✴ ④ ②◆ ✈ ✇ ⑦ ⑤✜④✮✕✫⑤✱✇✗✕ ✓✱⑦✡❯ ★☞❱ ❹ t✟❲ ✓✱✑✪✑✔✓❳❏◗✬✱✑✭❘✣✈❲③✗✓ ✓✜✉✪✑ ④❉◆✟◆ ✓ ✕ ✬✱✓ ✕ ④ ❏❨✬✢✑✭❘✗✈✐③✗✓✧③ ✇❀⑤ ✓✜⑦ ⑤✜✕ ✓ t✟❩ ✕✫✕ ✓ ✓✱✉✪✑❂ ④✮✕ ④✦❬✣✕ ✓ ◆ ✈ ✇ ⑦ ③✗✓✱✉✧✉❙✬✱⑦✚①✙✓✜✉ ③✣✈✘② ✑ ✕ ✓ ⑦ ④ ●✘✈✮② ③✗✓ ⑤ ✈✘② ❂ ✓✜⑦❪❭✘✓✜② ⑤ ✓ ✓✜✉✭✑✶❫ ②✗① t❴❩ ② ✇ ✑✔① ✕ ①✫✉ ④ ② ✑ ✕ ✓✑✭❘✟✬✱✈✘⑦❙■❑❏❸✓■③✣✓✜✉✳⑦❙✬✜✉✪①✫③ ✇ ✉✳❵ ✈✘② ④❜❛❯✁❝ ★☞❱ ❹ ✺ ⑨❳✵❩✄❭✩❞
❆ ❇

★❊❉ ❹❉ ✼✱❡ ▲✻❢ ❉ ✽ ❺☞✿ t❁❣ ❻✈✘❃ ✕ ✓ ⑤ ✈✘② ✑✔✈ ✇ ⑦ ✓✜✉✭✑ ✇ ② ⑤ ✓✜⑦ ⑤✜✕ ✓ ⑤ ✓✜② ✑✔⑦❪✬✧✉ ✇ ⑦ ✕❤✪ ✈✘⑦✚①✐❭✘①✫②✣✓❈✓✱✑✤❥ ✕❤✪ ①✫② ✑✭✬✱⑦✚①✙✓ ✇ ⑦✻③ ✇✤⑤ ✓✜⑦ ⑤✜✕ ✓ ✇ ②✗①✒✑✭✬ t❦ ②♠❧❊✓✜⑦ ④ ✑✔✓✜②✣③✗⑦✚✓♥❥ ✕✫④ ❫ ② ✕ ✓ ⑦ ④ ●✮✈✘②✬③ ✇❀⑤ ✓✱⑦ ⑤✜✕ ✓❳❥✤⑨ t ❏♦✪❘④✦◆ ⑦❙■✱✉ ❺✚✿⑩tq♣ ❻ ✓✱✑ ❺☞✿ t ✶✹❻ ❵ ⑤ ❘ ④ ▲ ✇ ✓◆ ⑦✚✈✐③ ✇ ①✒✑ ◆✗④ ⑦✪✑✚①✫✓ ✕ ③✗✓ ❆❈❇ ❵srt
✼
✽▼▲ ★ ⑨ ✿ ❉ ✼

❹ P
❇ ④✤✇ ② ◆✈✉✘✕ ✓⑩③ ✪ ✈✮⑦✚③✗⑦✪✓ ❡❘❳❉✇ ❤ ◆ ✈ ✇ ⑦ ❉ ✺ ⑨①❵ ✇ ②◆②✉✮✕ ✓■③ ✪ ✈✘⑦✚③✣⑦✚✓ ❡③✇ ❤ ◆ ✈ ✇ ⑦ ❉ ✺ ✿⑩⑨①❵ ✇ ② ◆✈✉✘✕ ✓■③ ✪ ✈✘⑦✪③✗⑦✚✓ ❡❙❳✦✇ ❄✦④ ❤ ◆ ✈ ✇ ⑦ ❉ ✺ ❚❥❯❲❱✍★❨❳✵❩✄❭ ❄✦④ ❹ ❵✓✱✑ ⑤ t⑤✿ ①✙②✗✉✚① ① ✕ ✓✱✉✪✑ ② ④ ✑ ✇ ⑦✚✓ ✕ ③✗✓ ③✗① ❂ ①✫✉✪✓✜⑦ ✕ ✓ ⑤ ✓✜⑦ ⑤✜✕ ✓ ✓✜② ✉✚✓✳❭✦❏❸✓✱②✹✑✚✉♦✉❪✬ ◆ ④ ⑦ ④ ② ✑ ⑤ ❘ ④ ▲ ✇ ✓◆②✉✮✕ ✓ t ❦ ②❸✓❑⑥▼✓ ⑤ ✑ ✇ ✓ ✕ ✓ ⑤ ❘ ④ ②✟❭✘✓❑❏❸✓✱②✹✑ ③✗✓ ❂ ④ ⑦✚① ④❉❬✗✕ ✓ ❉❜⑦ ⑧❢❚✢❯❲❱✍★❨❳✵❩❦❭⑩⑨ ❹ ③ ④ ②✗✉ ✕✫✪ ①✙②✹✑❙✬✳❭✘⑦ ④✮✕ ✓❺✚✿⑩t❋❣ ❻ t ❦ ② ⑤ ❘✗✈✘①✙✉✚①✒✑⑩③✣✓❸③✟✬ ⑤ ✈ ✇❚◆ ✓✱⑦ ✕ ✓ ⑤ ✓✜⑦ ⑤✱✕ ✓✛③✗✓✛⑦ ④ ●✘✈✘② ⑧ ✓✜② ✉✚✓✳❭✦❏❸✓✱②✹✑✚✉ ⑤ ✓✜② ✑✔⑦❪✬✜✉ ✉ ✇ ⑦✕ ✓✱✉ ◆ ✈✘①✙② ✑✔✉❈⑦ ④ ✑✔①✫✈✮②✗②✗✓ ✕ ✉ ⑧❢❚✢❯❲❱✍★❨❳✵❩❦❭ ❫ ❄ ✼ ❹ ✈✘❃ ❫ ❄ ✼ ④✦◆✟◆ ④ ⑦✪✑✔①✙✓✜② ✑❶❥ ✇ ② ⑤ ✓✱⑦✪✑ ④ ①✫②✬✓✜②✗✉✪✓✳❏ ❬✣✕ ✓③✗✓❜❧❊⑦ ④✮⑤ ✑✔①✙✈✘②✗✉ t✕❷ ④ ②✗✉ ✓✜② ✑✔⑦✪✓✜⑦✛③ ④ ②✗✉ ✕ ✓✱✉ ③✟✬✱✑ ④ ① ✕ ✉ ③✗✓ ✕ ④ ❏ ④ ②✗①▼■✱⑦✚✓ ✕✫④❸◆✣✕✫✇ ✉ ✓❑❹ ⑤✜④✮⑤ ✓ ③✗✓③✟✬ ⑤ ✈ ✇✟◆ ✓✜⑦ ✕ ✓ ⑤ ✓✜⑦ ✕ ✓ ✈✘② ④✦❬ ✈ ✇ ✑✔①✒✑P❥ ❛❯ ❝ ★☞❱ ❹ ✺ ⑨❳✵❩❦❭✝❞

❆ ❇
★❍❉ ❹❉ ✼✱❡ ▲ ❢ ❉ ❺✚✿⑩t❋❺ ❻

✺ ⑧ P ✼✕❻
▲
✾ ❆ ❇

❡❼⑧❑❚❥❯✣❱✍★❴❳✵❩✢⑨ ❹ ❤ ❚❥❯✣❱✄★ ✿ ❳✵❩✄❭❤❱❽⑨ ❹ ❢ ⑨ ❺✚✿ t ❂✱❾ ❻
✺ ⑧ P ✼✕❿②➀ ❻➂➁ ➀ ➀➃❙➄ ➅P ➁ ➀➃❙➄ ➅

❆ ❇✢➆ ⑧❢❚✢❯❲❱ ✵ ❳✵❩✄❭ ❫✼ ❵ ❳❬❩✄❭⑩⑨ ✹P➇ ❚❥❯✣❱ ✵ ✿ ❳✵❩✄❭✫❱✄❫❫ ✿ ❳✵❩✄❭❤❱❽⑨ ✹ ❢ ⑨ ✽ ❺✚✿ t ❂✘❂ ❻
✿✢❂ ✓ ⑤ ❿❴➀ ✬❑❭ ④✮✕ ✓☎❥ ✕✫④ ✉✚✈✦❏❨❏✛✓ ✉ ✇ ⑦ ⑨◗➈ ✼ ➈ ✇ ✓✱✑■✉ ✇ ⑦ r ➈ ❫➊➉ ✼ ✓✱✑✧✑✚✓ ✕ ▲ ✇ ✓ ❫ ✓✱✑✼ ✉✪✈✘①✫✓✱② ✑ ◆ ⑦✚✓✳❏✛①✫✓✱⑦❈✓✜② ✑✔⑦✪✓⑩✓ ✇➌➋ t❴➍ ❧❞✍➎ ➏ ✓✢✑ ➍ ❧ ❧❞✍➎ ➏ ✉✚✈✮②✹✑ ③✗✓✱✉❶❧❊⑦ ④✮⑤ ✑✚①✫✈✘②✗✉ ⑤ ✈①❏ ❬ ①✙② ④ ② ✑✔✉ ❫ ✓✢✑ ✼ t❦ ② ◆ ✈✘✉✪✓ ⑧ ✺ ❚❥❯❲❱ ✵ ✿ ❳✵❩✇ ❇ ✹ ✓✢✑ ❛ ✺ ✼ ★✫✇ P

❇
✿ ❭➐⑨ ❹ ✽ ❺✚✿⑩t ❂ ♣ ❻



�✁�✁�
❩ ② ✇ ✑✚① ✕ ①✙✉ ④ ② ✑ ✕ ✓✱✉ ✓ ➋➌◆ ⑦✪✓✜✉✪✉✚①✫✈✮②✗✉ ❺✚✿ t ✶ ❻ ❵ ❺☞✿ t ❂ ♣ ❻ ③ ④ ②✗✉ ❺☞✿ t❁❺ ❻ ✓✱✑ ✓✜②❀⑦✪✓✳❏ ◆✗✕ ④✁�✜④ ② ✑ ❆ ❇ ★❊❉ ❹◆ ④ ⑦ ⑨ ❵ ★

❆ ❇
★❊❉ ❹ ✿s⑨ ❹ ❵✗✈✘②✬✈ ❬ ✑✚①✫✓✜② ✑ ❛❯ ❝ ★✚❱ ❹ ✺ ✂ ▲ ❵ ✂
❇

❺✚✿ t ❂ ◗ ❻
✺ ❚❥❯✣❱ ✵ ❳❬❩✩❱✇ ❇ ✹ ❿❴➀ ❚✢❯❲❱ ✵ ✿ ❳✵❩✄❭ ❫✟❱✼ ✹ ❜ ❇❞✍➎ ➏ ❻ ➁ ➀ ➀➃✭➄ ➅P ➁ ➀➃❙➄ ➅ ❛❢❚❥❯❲❱

➆
❩ ★❴❛ P

▲ ✿ ❛ ❹✄ ✿ ❳❬❩✄❭❤❱❽⑨ ➇ ❢ ⑨
❵ ❚❥❯✣❱ ✵ ❳❬❩✩❱✇ ❇ ✹ ❿ ➀ ❚✢❯❲❱ ✵ ✿ ❳✵❩✄❭ ❫✟❱✼ ✹ ❜ ❇❞✍➎ ➏ ❻➂➁ ➀ ➀➃✭➄ ➅P ➁ ➀➃❙➄ ➅ ❛❢❚❥❯❲❱

➆
❩ ★❴❛ P

▲ ✿ ❛ ❹✄ ➇
☎ ✵ ❆ ❇ ❚✢❯❲❱ ✵ ➆ ❳❬❩✄❭ ★❴❫ ❵ ❭❨❛ P ▲ ❹✼ ➇✘✹ ✿s⑨ ✹ ❚✢❯❲❱✍★ ✿ ❳✵❩❽❱✩⑨ ❹ ❢ ⑨ ✽ ❺✚✿ t ❂ ✶✹❻❄ ④ ✉ ✇ ①✒✑✔✓ ⑤ ✈✮②✗✉✚①✙✉✪✑✔✓✱⑦ ④ ❥ ③❚✬✳❏✛✈✘② ✑✔⑦✚✓✱⑦♥▲ ✇ ✓ ✕ ✓⑥✑✔✓✜⑦❪❏❸✓ ✂ ▲ ✓✜✉✭✑ ✕✫✪ ✓✱✉✪✑✚①▼❏ ④ ✑✔①✙✈✘② ◆ ⑦✪①✫② ⑤ ① ◆ ④✮✕ ✓③✗✓⑤❯✁❝ ★✚❱ ❹ ❵ ④✮✕ ✈✘⑦✚✉✯▲ ✇ ✓ ✂ ❇ ● ⑤ ✈✘② ✑✚⑦✚① ❬✣✇ ✓ ③✗✓♥❏ ④ ②✣①▼■✜⑦✪✓■②✟✬✳❭ ✕ ①▼❭✮✓ ④✦❬✗✕ ✓ t✿ ❫ ② ③ ✪ ✬ ❂ ①✙✑✚✓✜⑦ ✇ ②✗✓ ④ ②✗②✗✓ ➋ ✓ ✑✚⑦✚✈ ◆ ①▼❏ ◆ ✈✮⑦✪✑ ④ ②✹✑✚✓ ②✗✈ ✇ ✉❢②✗✓ ③❚✬✱✑ ④ ① ✕✫✕ ✓✜⑦✪✈✘②✗✉ ◆ ④ ✉ ✕ ✓✜✉ ⑤ ④✖✕✫⑤✜✇✣✕ ✉①✙②✹✑✚✓✜⑦❪❏❨✬✱③✗① ④ ①✙⑦✚✓✱✉✳❵ ⑤ ✓✜✉ ③✗✓✱⑦✚②✗①✙✓✜⑦✪✉✢✬✢✑ ④ ② ✑ ✕✫④ ⑦❙❭✘✓❑❏❸✓✱② ✑ ⑤ ✈①❏◗❏✛✓✜② ✑✭✬✱✉✄③ ④ ②✗✉✝✆ ✶✘✶✁✞ t✱❩ ② ✇ ✑✔① ✕ ①✫✉ ④ ② ✑③✗✓✱✉✺❏ ④ ✴ ✈✘⑦ ④ ✑✔①✙✈✘②✗✉❑✉ ✇ ⑦ ❛ ③ ④ ②✗✉ ❆ ❇ ❵ ⑤ ✓ ✕✫④ ❏◗■✜②✣✓♥❥ ❛

✟ ✂
❇
✟ ➈✡✠ ✇ P ▲ ❚✢❯❲❱ ✵ ❳✵❩✩❱✇ ❇ ✹✾✽ ❺☞✿ t ❂ ✸✘❻

✠✡✓✜✉✪✑ ✇ ②✗✓ ⑤ ✈✘②✣✉✪✑ ④ ②✹✑✚✓✬①✫②✗③✟✬ ◆ ✓✱②✗③ ④ ② ✑✚✓❀③✗✓ ✇ t ✿ ①✫②✣✉✚① ◆ ✈ ✇ ⑦ ✇ ⑦ ☛ ❵ ✂ ❇ ⑦ r❲t✌☞ ✕②✗✈ ✇ ✉ ⑦✚✓✜✉✭✑✔✓ ③✗✈✘② ⑤ ❥ ✬ ❂ ④✮✕✙✇ ✓✜⑦ ✂ ▲ t✍ ✈✘✉✚✈✘②✣✉ ③ ✪❘④✦❬ ✈✘⑦✚③ ❜❖✺ ✇ P
❇
✿ ❭⑩⑨ ❵ ✕❤✪ ①✫② ✑❙✬✳❭✘⑦ ④✮✕ ✓ ❺☞✿ t ❂ ◗ ❻ ✉ ✪ ✬ ⑤ ⑦✚①✒✑ ④✮✕ ✈✮⑦✚✉ ❛✼ ❭ P ▲ ❚✢❯❲❱✍★ ✿ ❳✵❩✩❱❴✇ ❇ ❹✏✎ ❞✍➎ ➏ ⑧ ❻ r ✑ ❝ P✓✒ ➁ ➀ ➀➃❙➄ ➅r ✑ ❝ ❡ ✒ ➁ ➀➃❙➄ ➅✕✔ ★ ❜

❹ ❢ ❜ ❁ ❺☞✿ t ❂ ❀ ❻④ ❂ ✓ ⑤
✔ ★ ❜

❹ ✺s❜ ❚❥❯❲❱
➆
❳✵❩ ✵ ❱ ✿ ⑨⑨ ❳ ✹ ❜ ❵ ❩✄ ✼ ❇ ❜ ➇ ✽ ❺☞✿ t ❂ ❊ ❻❄ ✪ ①✫② ✑❙✬✳❭✘⑦ ④ ② ✑❸③✣✓ ⑤ ✓✱✑✪✑✔✓ ③✗✓✜⑦✪②✗①▼■✱⑦✚✓✬①✫② ✑✭✬❑❭✘⑦ ④✖✕ ✓❀✓✜✉✭✑◗❏❸✈✘②✣✈✗✖ ❂ ④✮✕✙✇ ✬ ✓✱✑ ④ ② ④✮✕ ●✹✑✔①✐▲ ✇ ✓✬③ ④ ②✗✉✕ ✓ ◆✗✕ ④ ② ⑤ ✈①❏ ◆✗✕ ✓ ➋ ✓ ❺ ◆ ✈ ✇ ⑦ ❜ ❻ t ❦ ② ✇ ✑✚① ✕ ①✙✉✚✓ ④✮✕ ✈✘⑦✪✉ ✕ ✓ ✑❙❘✟✬✜✈✮⑦❙■✳❏✛✓❀③✗✓✱✉✛⑦❪✬✜✉✪①✫③ ✇ ✉ ✉ ✇ ⑦ ✕ ✓⑤ ✈✘② ✑✔✈ ✇ ⑦ ⑦✪✓ ◆ ⑦❪✬✜✉✚✓✱② ✑✭✬ ✓✱② ❫✟❭ ✇ ⑦✚✓ ✿ ❵ ④ ❂ ✓ ⑤ r ➉✙✘❶➉ ❱ P ❇ ❛✼ ❭ P ▲ ❚❥❯❲❱ ★ ✿ ❳❬❩✩❱❽✇ ❇ ❹✏✎ ❞✍➎ ➏ ✺✛✚ ✾ ✿ ✚ ▲ ✿ ✚

❇ ✿ ✚✢✜ ✿ ✚✢✣ ✿ ✚✢✤ ✿ ✚✝✥ ✽ ❺☞✿ t ❂ ❣ ❻❦ ❃ ✕ ✓✜✉ ✚✧✦ ✉✚✈✮②✹✑ ✕ ✓✱✉♠①✙②✹✑❙✬✳❭✘⑦ ④✮✕ ✓✱✉✩★ ✔ ★ ❜ ❹ ❢ ❜ ✕ ✓ ✕ ✈✘②❚❭ ③ ✇ ⑤ ✈✘② ✑✔✈ ✇ ⑦✩✠ ✦ t ❦ ② ◆ ✓ ✇ ✑ ❏✛✈✘② ✑✔⑦✪✓✜⑦▲ ✇ ✓ ✕ ✓✜✉ ①✙② ✑✭✬✳❭✮⑦ ④✮✕ ✓✜✉ ✉ ✇ ⑦ ✕ ✓✜✉ ⑤ ❘✣✓✳❏✛①✫②✗✉ ♣ ❵ ◗ ❵ ✶ ❵ ✸ ✉✚✈✮②✹✑✩②✟✬✳❭ ✕ ①▼❭✘✓ ④✦❬✗✕ ✓✜✉ t ❄ ✓✜✉ ①✫② ✑✭✬❑❭✘⑦ ④✮✕ ✓✜✉❑✉ ✇ ⑦✕ ✓✜✉ ⑤ ✈✘② ✑✚✈ ✇ ⑦✚✉ ❂ ✓✱✑ ❀ ❏◗■✜②✗✓✱②✹✑✺❥
✚ ▲ ❵ ✚✢✥❈✺ ✿ ❳✖❭ ❻ ●✪ ✫ ❚✢❯❲❱

➆
✿ ❳✵❩ ✵ ❱ ✿ ⑨⑨ ❳ ✹ ✫ ✿ ❩✄ ✼ ❇

✫
➇ ✺ ✿ ❳✵❭✭✬ ➏ ✽ ❺☞✿ t ❂ ❺ ❻



�✁�✁� ✂☎✄✝✆✟✞✡✠☞☛✍✌✏✎✒✑✔✓✕✂✖✆✘✗✚✙✜✛✢✗✤✣✝✎ ❯ ❇ ★✚❱ ❹

✂☎✄
✆ ✂✞✝✠✟☛✡✌☞✎✍✏✒✑✔✓✕ ✝

✕✗✖

✕✗✘
✕✚✙

✕✗✛
✂☎✄✜✂ ✡✌☞✎✍✢✍✏✣✑✤✓

✕✁✥

✕✗✦✂☎✄ ✟☛✡✧☞★✍✏✒✑✔✓

✂ ✆ ✂✞✝ ✂ ✡✌☞ ✍✢✍✏✒✑✔✓

✩☎✪✬✫✮✭✰✯

✱✳✲✵✴✷✶ ✿ t ❂✹✸ ❲ ✈✘② ✑✔✈ ✇ ⑦ ③ ✪ ①✙② ✑✭✬✳❭✮⑦ ④ ✑✚①✫✈✘② ③ ④ ②✗✉ ✕ ✓ ◆✗✕ ④ ② ⑤ ✈①❏ ◆✗✕ ✓ ➋ ✓ ③✗✓ ❜ ✇ ✑✚① ✕ ①✙✉❙✬ ◆ ✈ ✇ ⑦⑤ ④✮✕✙⑤✜✇✗✕ ✓✜⑦ ✕✫✪ ①✙② ✑✭✬✳❭✮⑦ ④✮✕ ✓ ✎ ❞✍➎ ➏ t
❄ ④ ③✣✓✜⑦✚②✣①▼■✜⑦✪✓ ①✫② ✑✭✬❑❭✘⑦ ④✮✕ ✓✧✉✚✓ ⑤✜④✮✕✫⑤✱✇✗✕ ✓ ⑤ ✈①❏❨❏✛✓■✉ ✇ ①✙✑ ❛⑨ ❭ ✚ ✾ ✺ ⑨ ❭ ❻✜✺✼✻ ❜ ❚✢❯❲❱

➆
❩✄ ✼ ❇ ❜ ❵ ❳✵❩ ✵ ❱ ✿ ⑨⑨ ❳ ✹ ❜ ➇ ❢ ❜ ❺✚✿⑩tq♣ ❾ ❻

✺ ⑨ ❭ ❻ ✺✼✻ ❜ ❚✢❯❲❱
➆
❳✵❩ ✵ ❱ ✿ ⑨⑨ ❳ ✹ ❜ ➇ ●❿ ✽ ✽✗✾ ★❊❩ ❄ ✄ ✼

❇
❜ ❹ ✽✾✼✿ ❢ ❜ ❺✚✿⑩tq♣ ❂ ❻

✺ ❳✵❩ ●❿ ✽ ✽✗✾ ★❊❩ ❄ ✄ ✼
❇
❜ ❹ ✽✾✮✿

➆
❳✵❩ ✵ ❱ ✿ ⑨⑨ ❳ ✹⑤➇ ✽ P

❇
⑨❳✵❩✄❭ ❻❀✺✼✻ ❛ ▲ P ✽ ♣❂❁ ❢ ❛ ❺✚✿⑩tq♣✦♣ ❻

✺ ⑨⑨ ❳
✵ ❱ ✿ ⑨⑨ ❳ ✹ P

❇
●❿ ✽ ✽✗✾ ❡ ❩

❇
★☞❱ ✿ ⑨❅❄❲⑨ ❳ ❹ ❄✦④ ✼ ❇ ❤ ✽✾✼✿✔❃ ★ ✾ ✿s⑨ ❹ ✽ ❺✚✿⑩tq♣ ◗ ❻

❲ ✓✱✑✪✑✔✓ ✬✳▲ ✇ ④ ✑✚①✫✈✘② ◆ ⑦✪✈ ❂ ①✙✓✜② ✑✛③✗✓ ✕ ④ ❧❊✈✘⑦❪❏ ✇✗✕ ✓❀③✗✓ ✕❤✪ ①✫② ✑✭✬❑❭✘⑦ ④✖✕ ✓ ③✗✓ ⑤ ✈✘② ✑✔✈ ✇ ⑦ ③✗✓❅❄ ④ ②❀❆✖✓ ✕◆ ✈ ✇ ⑦ ✕ ④ ❧❊✈✘② ⑤ ✑✔①✙✈✘②❜❭ ④ ❏◗❏ ④ ⑦❙✬ ⑤ ① ◆ ⑦✪✈➌▲ ✇ ✓⑨
❃ ★ ✾ ✿s⑨ ❹ ✺ ⑨❳✵❩✄❭ ❻ ✺ ✻ ❛ ▲ P ✽ ♣ ❁ ❢ ❛ ✽ ❺✚✿⑩tq♣ ✶✹❻❦ ② ◆ ✈✮✉✚✓ ④✮✕ ✈✘⑦✚✉❈❇ ❇ ➎ ➏ ✺ ✼ ★ ✚ ✾ ❵☞❳✁✬ ➏ ❹ t ❄ ✓✱✉✩✓ ➋➌◆ ⑦✪✓✜✉✪✉✚①✫✈✮②✗✉ ✚ ✾ ✓✱✑✩③✣✓ ✬ ➏ ✉✚✈✮②✹✑❑✑ ④✦❬✣✇✗✕ ✬✱✓✜✉③ ④ ②✗✉ ✆ ❀ ❾ ✞ t②❩ ② ✇ ✑✔① ✕ ①✫✉ ④ ② ✑ ✕❤✪ ✓ ➋➌◆ ⑦✪✓✜✉✚✉✪①✫✈✘② ❺✚✿⑩t ❂ ◗ ❻ ❵✰✈✘②♦✈ ❬ ✑✔①✙✓✜② ✑✺❥ ✕✫✪ ✈✘⑦✪③✗⑦✚✓ ③✗✈✦❏❸①✙② ④ ② ✑ ✓✜②



�✁�✁�
✇ ✕ ④ ❧❊✈✘⑦❪❏ ✇✗✕ ✓✶❫ ② ④✮✕ ✓ ❛ ❯ ❝ ★✚❱ ❹ ✺ ●❿ ➏ ✽▼▲✄✂

❇ ➎ ➏ ❇
❇ ➎ ➏ ★☞❱ ❹ ❁ ❺☞✿ t❋♣ ✸✘❻

④ ❂ ✓ ⑤ ✂ ❇ ➎ ➏ ✺✆☎ ➀ ❜ ❇❞✍➎ ➏ ❚✢❯❲❱✍★ ✿ ❳✵❩❦❭❤❱✄❫ ❄ ✼ ❹ ✓✢✑
❇
❇ ➎ ➏ ★✚❱ ❹ ✺ ❳✵❩✼ ★ ⑨ ❳❉❱ ✿s⑨ ❹✞✝

❇
★❊❩✠✟ ⑨ ❳❉❱ ✿ ⑨❅❄✦④ ✼ ❹ ❵ ✡✼ ★ ⑨ ❳❉❱ ✿ ⑨ ❹☞☛

❇
★❊❩✌✟ ⑨ ❳❉❱ ✿s⑨❅❄✦④ ✼ ❹ ✽

❺☞✿ t❋♣✦❀ ❻✝
❇ ✓✱✑ ☛ ❇ ✉✚✈✘② ✑ ✕ ✓✱✉✯❧❊✈✘② ⑤ ✑✔①✫✈✮②✗✉✩③✗✓✎✍ ✓✱✉✚✉✚✓ ✕ ❏❸✈✐③✗①✐❫✟✬✜✓✜✉ t✟❩ ✕✫✕ ✓✜✉✩✉✪✓ ⑤ ✈①❏ ◆ ✈✮⑦✪✑✔✓✱② ✑ ④ ✉✚✉❍●➌❏ ◆ ✖✑✚✈✮✑✔①✐▲ ✇ ✓✳❏✛✓✜② ✑ ⑤ ✈①❏◗❏❸✓ ❛

✝
❇
★❊❉ ❹ ✺ ♣✑✏

✟ ❳✵❩❦❉
✵ ⑨✘✿ ⑨✓✒✔ ❉ ❵ ⑨ r ✒⑨ ❳ ✔ ❉

❇ ❵✖✕✬★❍❉ P ✜ ❹ ✹ ✓✱✑ ☛ ❇ ★❍❉ ❹ ✺ ✗ ❩❳✵❉ ♣ P ✏
✵ ⑨ ❵ ⑨☞✒✔ ❉ ❵ ⑨ r ✒⑨ ❳ ✔ ❉

❇ ❵✘✕❀★❊❉ P ✜ ❹ ✹ ✽
❺☞✿ t❋♣①❊ ❻❩ ②❖⑦✚✓❑❏ ◆✣✕ ④✁�✜④ ② ✑ ⑤ ✓✜✉ ③✟✬ ❂ ✓ ✕ ✈ ◆✟◆ ✓✳❏✛✓✜② ✑✔✉ ③ ④ ②✗✉ ✕✫✪ ✓ ➋➌◆ ⑦✚✓✱✉✚✉✚①✙✈✘② ❺✚✿⑩tq♣ ✸✘❻ ④ ❂ ✓ ⑤ ✼ ✺ ⑨ ✓✱✑

✂
❇ ➎ ▲ ✺ ⑨①❵ ✈✮② ✈ ❬ ✑✔①✙✓✜② ✑ ✕ ④ ❧❊✈✘⑦❪❏ ✇✗✕ ✓ ❺✫❺✣t ✸ ❂ ❻ t





� ✁✂✁✁� ✄ � ✂

✄ ☎ ☎✝✞ � ✞✝☎ ✆✞✝ � ✂ ☎✠✟ � ✞ � �☛✡✌☞✍✆❀✂✏✎✄�✄�✒✑ ☎ � ☎ ✟
✓ ✑ ✟✕✔ ☞ ✁ ✎✒✖ ☎ � ✗✙✘

❏✧④ ②✗✉ ✕✫✪ ④ ⑦✭✑✔① ⑤✜✕ ✓ ✆ ✶ ❾ ✞ ②✗✈ ✇ ✉❋③✟✬❑❏❸✈✘② ✑✚⑦✚✈✘②✗✉✕▲ ✇ ✓ ◆ ✈ ✇ ⑦❢③✣✓✜✉ ⑦ ④✦◆✟◆ ✈✘⑦✪✑✚✉❋③✗✓❶❧❊⑦❪✬✳▲ ✇ ✓✱② ⑤ ✓✱✉⑦ ④ ✑✔①✙✈✘②✗②✗✓ ✕ ✉✳❵ ✕❤✪ ✬✜②✗✓✱⑦❙❭✘①✙✓❈③ ✇ ❧❊✈✘②✗③ ④ ❏❸✓✱②✹✑ ④✮✕ ❵ ◆ ✈ ✇ ⑦ ✇ ② ✉❪●✐✉✪✑❙■✳❏✛✓ ③✗✓⑤❧❊✓✜⑦❙❏✛①✫✈✮②✗✉❅✉ ④ ②✗✉❋①✫② ✑✔✓✱⑦✏✖④✮⑤ ✑✔①✙✈✘② ◆✗✕ ✈✘②❚❭①✬✜✉❈③ ④ ②✗✉ ✇ ② ◆ ✈✮✑✚✓✜② ✑✔①✙✓ ✕ ❘ ④ ⑦❙❏✛✈✘②✗①✐▲ ✇ ✓ ◗ ❏ ❵ ◆ ✈✘✉✚✉❪■✜③✗✓ ✇ ② ⑤ ✈✦❏ ◆ ✈✘⑦✪✑✚✓✳❏✛✓✜② ✑①✙✉✚✈✮✑✚⑦✚✈ ◆ ✓ ✕ ✈✘⑦✪✉❙▲ ✇ ✓ ✕ ✓■②✣✈①❏ ❬ ⑦✪✓■③✗✓ ◆ ④ ⑦✪✑✚① ⑤✱✇✗✕ ✓✱✉❈✓✜✉✪✑✳✉ ✇ ❹✛✉ ④ ❏◗❏❸✓✱② ✑✺❭✮⑦ ④ ②✗③ t❄ ④ ③✟✬✳❏✛✈✘② ✑✔⑦ ④ ✑✔①✙✈✘②⑥✓✱✉✪✑✸❧ ④ ①✒✑✔✓⑤❥ ✕✫✪ ④ ①✙③✗✓ ③✣✓ ✕ ④ ✑✭❘❚✬✜✈✘⑦✪①✫✓✩③✗✓✱✉❋✈✘⑦ ❬ ①✒✑✔✓✱✉ ◆ ✬✱⑦✚①✙✈❲③✗①✐▲ ✇ ✓✜✉ t ❖ ✬ ④ ② ✖❏✛✈✘①✫②✣✉❦① ✕ ✓✱✉✪✑ ◆ ✈✘✉✚✉✪① ❬✗✕ ✓❅③✗✓❋⑦✚✓✢✑✔⑦✚✈ ✇ ❂ ✓✱⑦ ✕ ✓✸❏✛✚❑❏❸✓ ⑤ ✈①❏ ◆ ✈✮⑦✪✑✔✓❑❏❸✓✱② ✑✝❥ ◆ ④ ⑦✪✑✚①✫⑦❦③✣✓✕❏◗✬✱✑❙❘✗✈✐③✗✓✜✉❏ ④ ✑✭❘❚✬✳❏ ④ ✑✔①✐▲ ✇ ✓✜✉❈①✫✉✪✉ ✇ ✓✱✉ ③✗✓ ✕ ④ ✑✭❘✟✬✱✈✘⑦✚①✙✓■③✗✓✜✉ ②✗✈✦❏ ❬ ⑦✚✓✱✉ t❏✧④ ②✗✉ ✕ ✓ ⑤ ④ ✉ ③✣✓✛⑦ ④✦◆✟◆ ✈✘⑦✪✑✚✉■⑦ ④ ✑✚①✫✈✘②✣②✗✓ ✕ ✉✳❵ ✈✮② ◆ ✓ ✇ ✑ ✑✚✈ ✇ ✴ ✈ ✇ ⑦✚✉■⑦❙✬❑✬ ⑤ ⑦✚①✫⑦✪✓ ✕ ✓✜✉✻❧❊⑦❪✬✳▲ ✇ ✓✱② ⑤ ✓✱✉⑤ ✈①❏❨❏✛✓⑥③✗✓✱✉ ✓✜② ✑✔①✙✓✜⑦✚✉♥❏✛✈✱●✘✓✜②✣② ④ ② ✑ ✇ ② ⑤ ❘ ④ ②✟❭✘✓❑❏❸✓✱② ✑⑩③✣✓ ❂ ④ ⑦✚① ④❉❬✗✕ ✓✱✉ ✑✔⑦✪① ❂ ① ④✮✕ t✁✿ ①✫②✣✉✚①❅✈✘②⑤ ✈✘②✗✉✚①✙③✟■✜⑦✪✓ ✕ ✓■✉ ◆ ✓ ⑤ ✑✔⑦✪✓⑩③ ✪ ✬✜②✣✓✜⑦❙❭✮①✫✓ ③✗✓ ✕ ④ ❧❊✈✘⑦❪❏❸✓ ❛
✜
✼✣✢ ➎ ✼ ❝ ➎ ✼✥✤ ✺✧✦ ▲ ❱ ▲ ❵ ✦

❇ ❱ ❇ ❵ ✦ ✜ ❱ ✜ ✽ ❺ ✍ t ❂ ❻✿✝❂ ✓ ⑤ ✦ ▲ ❵ ✦ ❇ ✓✱✑ ✦ ▲ ✉✪✈✘② ✑ ③✗✓✜✉ ✓✱②✹✑✚①✫✓✱⑦✚✉⑥✉✭✑✔⑦✚① ⑤ ✑✚✓✳❏✛✓✜② ✑ ◆ ✈✘✉✚①✒✑✔①✐❧❊✉ ⑤ ✈✮⑦✚⑦✚✓✱✉ ◆ ✈✘②✗③ ④ ②✹✑ ④✖✇➌➋❧❊⑦❪✬✳▲ ✇ ✓✜② ⑤ ✓✜✉■③✣✓ ✕❤✪ ✈✘✉ ⑤ ① ✕✙✕ ④ ✑✚✓ ✇ ⑦⑤❘ ④ ⑦❙❏✛✈✘②✗①✐▲ ✇ ✓ ◆ ⑦✪✓✳❏✛①✫✓✱⑦✚✉✳✓✜② ✑✔⑦✪✓ ✓ ✇ ➋ t ❱ ▲ ❵ ❱ ❇ ✓✢✑ ❱ ✜ ✉✚✈✘② ✑③✗✓✱✉ ✓✜② ✑✔①✙✓✜⑦✚✉ ◆ ✈✘✉✚①✒✑✔① ❧❊✉✩✈ ✇ ② ✇✗✕ ✉ ❺✩★ ✺✧✪ ✺ ⑨ ❻ t✁❷ ④ ②✗✉P❏❸✈✐③✗①✐❫✗✓✜⑦ ✕ ✓✜✉❈⑦❪✬✜✉ ✇✣✕ ✑ ④ ✑✔✉⑤▲ ✇ ① ❂ ✈✮②✹✑✉ ✇ ① ❂ ⑦✚✓ ②✗✈ ✇ ✉ ④ ❂ ✈✮②✗✉■③✟✬ ◆✣✕ ④✮⑤ ✬ ✕❤✪ ✈✘⑦✚①✐❭✘①✫②✣✓ ③✣✓✜✉✻✬✱②✗✓✜⑦❪❭✘①✫✓✱✉❳❥✞✫✳✬✱⑦✚✈ t ❖ ✈ ✇ ✉ ④✮✕✫✕ ✈✘②✗✉ ⑤ ④✮✕✙⑤✜✇✗✕ ✓✜⑦✕✫④ ③❚✬✳❭①✬✱②✟✬✜⑦✪✓✜✉ ⑤ ✓✜② ⑤ ✓ ✔ ★✭✬
❹ ③ ✪❘✇ ② ②✗① ❂ ✓ ④✖✇ ▲ ✇ ① ④ ◆ ✈ ✇ ⑦⑤✬✜②✗✓✱⑦❙❭✘①✙✓ ✇ ② ✓✜② ✑✔①✙✓✜⑦ ✬ t❷ ✈✮①✙✑ ✕ ④ ❧❊✈✮② ⑤ ✑✚①✫✈✘② ❭①✬✱②✟✬✜⑦ ④ ✑✔⑦✪① ⑤ ✓■③✣✓ ✔ ★✮✬

❹ ❛
✯ ★✱✰ ❹ ✺ ●❿✲ ✽✗✾ ✔ ★✭✬ ❹

✰ ✲ ✺ ●❿✼✳✢ ✽✗✾ ✰✵✴ ✢❍✼✣✢ ☎ ●❿✼ ❝ ✽✗✾ ✰✵✴ ❝ ✼ ❝ ☎ ●❿✼✥✤ ✽✗✾ ✰✶✴ ✤❴✼✷✤ ✽ ❺ ✍ t❋♣ ❻
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❹✲✱
✲ ✬ ●

✠ ✔✴✳✒✵✷✶ ★✮✬
❹ ❁ ❺ ✍ t❋❊ ❻

✿✢❂ ✓ ⑤ ✠ ✺ t
✦ ➅ ✽▼▲ ➎✖✕✖✕✖✕ ➎ ✴ ➅ P ▲➏ ✽▼▲ ➎ ❇ ➎ ✜

★ ⑨ ✿ ❜ ✦ ➅ ❹ P ▲ ✓✱✑ ✔✴✳✒✵✷✶ ★✮✬
❹ ✓✜✉✪✑ ✕ ④ ③✟✬❑❭①✬✜②❚✬✜⑦✚✓✱✉ ⑤ ✓✜② ⑤ ✓⑥③ ✇ ②✗① ❂ ✓ ④✮✇

③ ✪ ✬✜②✗✓✱⑦❙❭✘①✙✓ ✬ ◆ ✈ ✇ ⑦ ✕✫✪ ✈✘✉ ⑤ ① ✕✫✕ ④ ✑✔✓ ✇ ⑦✸❘ ④ ⑦❙❏✛✈✘②✗①✐▲ ✇ ✓ ①✙✉✚✈✮✑✚⑦✚✈ ◆ ✓ ◗ ❏ ④ ● ④ ② ✑ ◆ ✈ ✇ ⑦ ❧❊⑦❪✬✳▲ ✇ ✓✱② ⑤ ✓◆ ⑦✚①✙② ⑤ ① ◆ ④✮✕ ✓ ✕❤✪❙✇ ②✗①✒✑✭✬ t❦ ⑦ ◆ ✈ ✇ ⑦ ✇ ②♦✓✱② ✑✔①✫✓✱⑦ ✦ ❵ ✈✘② ④ ❛
✴ P ▲t➏ ✽▼▲ ★ ⑨ ✿✆♣ ❝✹✸✻✺ ➅✼ ❹ ✺ ✴ P ▲t➏ ✽▼▲ ♣ ✸✽✺ ➅✼ ★ ♣ ✑ ✸✻✺ ➅✼ ✿✆♣ ✸✽✺ ➅✼ ❹ ❺ ✍ t❁❣ ❻

✺ ★ ✿ ❳✖❭ ❹ ✴ P ▲ ❚✢❯❲❱ ✵ ❭❣❩
✦

✴ P ▲❿ ➏ ✽▼▲ ✼ ✹ ✴ P ▲t➏ ✽▼▲ ✘ ★✩✾ ★ ❩ ✼✦ ❹ ❺ ✍ t❁❺ ❻
✺ ✦ ✽ ❺ ✍ t ❂✍❾ ❻
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✍ ②✾✎✒✑✌◗✭❛✾◗❖✢➋✧★✼✽✶✤✧★✜✞✲❥❧✤✴❄✴✽✧★✲ ❪❃✕ ✴✷✶❴✣❃◗✔✖✷✧★❣P◗✤❛♥✥♣♦ ❪ ⑩✿❦✭⑩✿②➈❥ ⑩✿②✖② ❵ ❧✗✦ ✤ ◗✧✐✭✚❁✯❊✴✤✲✷✚✬✜✤✶✢✌◗❝✙❼◗✧✢❸✴✤✧★✴✵✚✬✜ ❪✧✕ ✴✷✶❴✣❃◗✗✖✷✧★❣P◗ ♠rq ❢ ❪ ❷ ❫✱❫✚✙ ⑩ ❵ ❥ ✙ ❷♣❷ ❵ ❧❱◗
✍ ⑩✿❷❑✎ ✕ ◗s✖♠✼❄✜✞✤ ✚✬✜✤✶ ✕ ◗✮✐✮✥✵✴❲✰✤✥t✯ ❪✈✉✆✇✪❱①P②◗✔❙❯❚❲❱✼❳❁❨①③④❳❁⑤✪⑥❑⑦⑨⑧❘❵❶⑩❁⑥✄❷❸❨t❵❁❹❶❚❲❱❯❺❥❻✐ ☞ ✲❇✼✽✜✞✤✱✧★✲ ⑥⑨❼❚✧❃✲✪✴✽✚♣✤ ❪ ✓❍✧❃✲❇✴✽✼✽✜ ❪ ⑩✿②✖❦♣❷❙❧❱◗
✍ ⑩✱⑩❶✎❽✑✌◗ ✕ ◗✧✓✫✚✢✴❄✩✺✧★✣❍✚✢✜✤✶ ♠ ◗✧✖❽◗❖✑♠✼✽✴▼✩ ❪✧❩✰❾✪❱t❙❯❭❻❨❍❳❿❵➁➀➃➂❋➄➅⑤✪➄➅❭➆❱❬❩✔⑥❤➇❯❭➆❱❯❺✒➇✪❪ ❥❪✓❍✼❭✏✭✴✽✼✽✯♣✤✱✲✺✚④⑥☞ ✴✤✼✽✣❇✥✵✴✤✧❃✣➃✲ ✜✤✣❇✩✪✼❄✩✪✰✭✩❩⑥⑨✢➍✼✽✣✪✣❇✧❃✜✤✣❇✥✵✴❖✚q✩⑧✩✪✣❇❣✱✧★✲✪✴✽✚♣✤ ❪ ➊➇✚✬✜✤✜⑩✴✤✧❃✼❅✲ ❪ ⑩❥②✷◗ ❫ ❧ ◗
✍ ⑩ ✙ ✎✾➊❻◗✯✮♣◗❬✛♥✰✭✩❈➈❯✫✷✼✽✴✽✴❄✧❃✲ ❪➊➉➋✇❖❳✶❵✬➇➌➄➅⑤➍➉➎❚❜❳✾➇t➇❯➄⑨❙✼❳❁❚➏❳❁⑤✣⑩➑➐❶◗❖❳❁⑤✪❭❪◗❃❺ ③➒❱t❙t✇❖❳❁⑤✪➄⑨❙t➇✪❪❥❻✐ ☞ ✲❇✼✽✜✞✤✱✧★✲ ❪ ✢♠✧✏✫♥➓❭✯✬✲✼✯ ❪ ⑩✿②✖②♣❷❙❧❱◗
✍ ⑩ ❵ ✎✾➊❻◗②✓❍✲✪✚✬✥t✯ ✚✬✜✤✶➔✖❽◗②→ ◗❬✓❉✴❖✚✬✶✭✰✤✲✪✼ ❪➏❩✆❱❯❺➊➄⑨❙❯❚❜❳✾➇t➇❯➄⑨❙✼❳❁❚➃❷➣✇✶⑥✬➇❯➄⑨❙t➇ ❥♦❛❘✶✤✶✤✼✽✣❇✯✱✜♦⑥

✢➏✧❃✣❇✴✽✧✪✶ ❪ ✖✷✧❡✚✬✶✤✼❄✜✞✤ ❪ ➊❊❛ ❪ ⑩✿②✖②✖◗✱❧❱◗
✍ ⑩❡❦❁✎➏✲ ❛ ♠ ❛ ✢♠✰✤✥❃✴❄✧❡✚✬✲♠✙✛✚✻✩ ✚ ❪ ✴✶✵✷✵✚✸✺✹✼✻✷✻✾✽✷✽✷✽✗✿❁❀❃❂✪❄❆❅❈❇❁❉✷❊✷❉❋❅❍●❁■✷❏✧✻❑■✗❇▲✸✔▼❃✿❃◆ ◗
✍ ⑩ ✿ ✎↔❼❼◗❴➊➏◗✶✐❴✩✪✲✪✰✭✩✪✼✽✜✤✣❍✯❊✶ ❪ ✢❜✰✤✥★✴❳◗ ✕ ✴✷✶❴✣❃◗✶↕➙❡✔✘ ❦ ✙ ❷❢❥ ⑩✿② ❫ ◗✬❧✗✦✷✢❜✰✭✥❃✴❳◗ ✕ ✴✷✶❴✣❃◗✶↕ � ✭✔✭⑩ ❥ ⑩✿② ❫ ❦❙❧ ◗
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✍ ⑩ ❫ ✎ ♠ ◗✾✢➍✼❅✤✱✜✤✧★✲ ❪✾✕ ✴❊✶❴✣★◗✰✖✷✧★❣P◗❑✥ ✁ ❪ ◗✢❦✷② ❥ ⑩✿② ❵✚✙ ❧✗✦ ✤ ◗✰✛ ◗✾→❽✼❄✲✼✯✚✫❞✯✮✯❴✶ ❪✾✕ ✴❊✶❴✣★◗✰✖✷✧★❣P◗✥✔✥ ❪ ❵ ⑩ ❥✹⑩✿② ❵✱❵ ❧❱◗✍ ⑩ ◗✾✎✒✛ ◗ ♠ ◗✄✂✧✴✤✴❄✧❃✜❊✏❁✧★✥t✯❈✚✬✜✤✶ ♠ ◗✔✓❍✧★✩✆✴ ❪✔✕ ✴✷✶✮✣❇✼✽✥❃✚ ❣ ❪ ◗ ✙ ②❈❥ ⑩✿② ❵✱❫ ❧ ◗✍ ⑩✿❦❑✎ ✓♣◗✶→ ◗ ✤ ✧★✜✤✜✤✼❄✜✞✤✱✣ ❪ ✖❽◗❃→ ◗❃✓❉✴❖✚✬✶✭✰✤✲✪✼ ❪ ✚✢✜✤✶❈➊➏◗❃✓❍✲✺✚✢✥t✯P◗♦✢❜✰✭✥❃✴❳◗ ✕ ✴✷✶✮✣★◗✧↕➙✭✔✘✔❣ ❪
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✓✫✚✬✴❄✼✵✚✬✜❼✚✬✜✤✶s✮♣◗✚✓❍✴❄✯✮✥✵✴ ❪ ❛♣✜✭✜➒◗ ✕ ✴✷✶✮✣★◗P❥✓✢✌◗ ➓ ◗ ❧ q ✥ ❪ ✙ ◗✮⑩✌❥ ⑩✿②✷◗✮⑩➌❧✗✦❁✖❽◗✚✓✫✚✢✴✽✼✵✚✢✜✚✬✜✤✶ ✮♣◗❖✓❍✴❄✯✮✥✵✴ ❪ ❛❜✜✤✜➒◗ ✕ ✴✷✶❴✣❃◗❩❥❈✢✾◗ ➓ ◗❪❧ q ❡ ❪ ◗ ❫ ❥✹⑩✿②✖◗ ✙ ❧✗✦✶✖❽◗❖✓✫✚✢✴✽✼✵✚✢✜➓✚✬✜✭✶ ✮♣◗
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✍ ✙ ❦❁✎❼➊➏◗✧❼❼◗✪✓❍✧❃✲❇✲❩✶ ❪✗✕ ✲❇✯✮✥✢◗✪✖♠✯✿✶✬◗✣✐✮✯✮✥✢◗ ✰✡✯✱✜✤✶➒◗✪↕✄✥ ✁✂✁ ❪ ✙❁✙ ②❊❥✹⑩✿②✖❦ ✿ ❧❱◗✍ ✙✱✿ ✎ ✤ ◗➣✑♣✚✬✜✭✜❖✚❥✶②✚✬✜✤✶❶❛✾◗❞➊➏◗ ☛ ➈★✯✱✲✪✼❄✯➔✶✤✧➇❛❜✴❭✲➐✧❃✼✽✶✤✚ ❪ ✤ ◗ ✕ ✴✷✶✮✣★◗❍❛ � ❢ ❪ ❵ ❦ ✙ ②❥✹⑩❥②✖❦✬❦❲❧ ◗
✍ ✙✬❫ ✎ → ◗ ✖✷✼✽✥✵✴❙✩✺✧★✲ ✚✢✜✤✶t➊❻◗➣✐✮✼✽✧⑤✏❁✧★✲ ❪ ✕ ✴✷✶❴✣❃◗❸✖♠✧❱❣❁◗ ✰✡✧❱✩✪✩❡◗➣♦✔❡ ❪ ✙ ❷ ❫ ❦✖❷✭⑩❻❥ ✙ ❷✖❷ ✙ ❧✣✦✐❁◗➋✑❜✧★✰✤✣✪✴❄✧❃✲ ❪ ✐❁◗✦➊✠❧✤✴❄✴✽✧❃✲ ❪ ✕ ◗➎✓❞✲✺✚✬✰✤✜ ❪ ✩❍◗ ✑❜✚✱✚❁✯✬✧ ❪➎✕ ✴✷✶❴✣❃◗ ✖✷✧★❣P◗ ✰❩✧❱✩✪✩❃◗ ❡ q ❪❷ ❫✱❫ ❦✖❷✬❦❢❥ ✙ ❷✖❷ ❫ ❧✣✦✚✐❁◗✚✑♠✧❃✰✤✣❇✴✽✧★✲ ❪ ✐❁◗❲➊ ❧✤✴✽✴❄✧❃✲ ❪❁✕ ◗✚✓❞✲✺✚✬✰✤✜ ❪ ✩❍◗✰✑❜✚✱✚❁✯✢✧ ❪✶✤ ◗ ✕ ✴✷✶❴✣❃◗❛ ❣✔❡ ❪ ⑩ ✿ ②❊❥ ✙ ❷♣❷ ❫ ❧❱◗✍ ✙ ◗✾✎ ☛ ◗✺✓❍✯♣✴✤✼❭✤❙✚✢✣ ❪ ➊❻◗ ✤ ◗✳✛♥✼✵✚✢✜✤✜✤✯✱✜✤✼ ❪ ✮♣◗✳✐✮✥✵✴✞✲➐✼❄✩ ❪✺✕ ✴✷✶✮✣★◗✳✖♠✧❱❣P◗✜✰✡✧★✩✪✩❃◗ ✘✔✭ ❪ ⑩❥✹⑩❥②✖❦✬❦❲❧ ✍ ✐ ✕ ✲➁✖ ♠ ✐✷✎❳◗
✍ ✙ ❦❑✎ ♠ ◗ ✕ ◗✧✢➍✼❭✤✱✜✭✧❃✲ ❪ ✐❃✲ ❛♥➊✄✖♠✧❱❣❴✼✽✧✏✫➔❡ ❪ ⑩➓❥ ⑩✿② ❫ ◗✬❧❱◗✍ ✙ ②❑✎ ✩❍◗ ✤ ◗❖✙✧✶❴✣✪✯✬✜ ❪✗✤ ◗P➊➇✚✢✩❳✴ ◗ ✕ ✴✷✶❴✣❃◗✗❣ ❪ ⑩❡❦✷❷❈❥ ⑩✿② ❫✚✙ ❧❱◗✍ ❵ ❷❑✎❼➊➏◗✬✰❤◗✮➊ ✧✥✴❙✩ ✚ ❪✄✠✺❳❁⑤✣⑩✶❵✾❺ ③➌❳❁❭❪❨❫➄⑨❙t❱t➇ ❥❏❛❘✥❃✚✬✶✤✧⑤✲ ✼❄✥ ✕ ✲✪✧★✣✪✣ ❪ ✰✡✯✱✜✤✶✭✯✱✜ ❪ ✣✪✧★✥❃✯✱✜✤✶✧❃✶✭✼❄✩✺✼❄✯✱✜ ❪ ⑩✿②✖②✭⑩⑥❧ ◗
✍ ❵ ⑩❶✎ ✤ ◗✾✓♣◗❑✛✌✚✢✲✪✶ ❪❑✤ ◗✾✖❜✚✢✼✽✜✚✫✫✚✻✩✺✧❃✲ ❪❑✤ ◗❁✐P◗ ✕ ✧★✩✺✧★✲✪✣❇✧❃✜ ❪ ✢❾◗ ✢❾◗❑✑♣✚❡❣✱✧★✜✤✣ ❪❁✕ ✴❊✶❴✣★◗✰✖✷✧★❣P◗� ❣✧✥ ❪ ✓✡②✖❦ ✿ ❥✹⑩❥② ❫ ❦❲❧ ◗✍ ❵✚✙ ✎✳✮♣◗✔✩❍◗✭❣✬✯✱✜➙✢➋✧★✼❲➈❃✣✁✡✬✥t✯✬✧★✲ ❪☞☛ ◗ ✕ ✴✷✶✮✣★◗✗❡ q ❪ ❦ ❵ ⑩➓❥ ⑩✿② ❵❙✿ ❧❱◗✍ ❵✱❵ ✎✒✛ ◗❙❛♣✰✤✶✤✼ ❪ ❛❼◗✶✑✾◗✚✢➋✚ ☞ ✣❇✩✪✲✺✚ ❪ ✚✬✜✭✶ ✮♣◗ ♥ ✴✤✼❭✏✤✚✬✰✤✴❄✩ ❪ ✢❜✰✤✥★✴❳◗ ✕ ✴✷✶✮✣★◗✧↕✠❢✧✭✔❡ ❪ ❵✱❵ ◗❥ ✙ ❷✖❷ ❵ ❧ ◗✍ ❵ ❦❁✎ ✕ ◗❪➊➏◗❞➊ ✯✱✴❄✴✽✧★✲ ❪❋✤ ◗ ✖✌◗ ✢♠✼✍✌ ❪ ✢❾◗❪✙✾◗❍➊❊✧⑤✶✱✧★✲✪✣ ❪ ✢❾◗ ✤ ◗ ✐✷✫✷✼✵✚✢✩✪✧❃✥t✯❲✼ ❪ ❛✫✩❡◗❭✙✛✚✻✩ ✚✢❜✰✭✥❃✴❳◗✤✙✛✚✢✩ ✚ ♥ ✚♣✏✤✴❄✧❃✣❬✘✔❡ ❪ ⑩❥❦ ✿ ❥✹⑩✿②✖② ✿ ❧❱◗



⑧✳➄❪❹❶❚❞➄⑨❵✁�❁❨❍❳❯❾✪✇✶➄⑨❱ � ✭✔✘
✍ ❵❙✿ ✎ ✐P◗✪✛ ◗♦✢♠✼✽✴❄✣✪✣✪✯✬✜ ❪ →✱✤✱✴❆◗❴✙✛✚✬✜➒◗✷❼✛✼❄✶✤✧❃✜✁�❄◗❖✐✮✧❃✴❄✣✼✯❝◗❖➊➇✚✻✩❡◗✧✩✞✶❴✣❃◗✭➊ ✧★✶✤✶➒◗✔✭✔❡ ✢❜✯✤◗✐⑩ ❫❥ ⑩✿② ✿✱✿ ❧ ✙ ②✭◗✍ ❵✱❫ ✎ ☛ ◗✔✓❍✯♣✴✤✼❭✤❙✚✢✣❘✚✬✜✤✶ ✕ ◗ ✰✡✧✥✏P✯❴✧❃✰⑩✩ ❪✪✕ ✴✷✶❴✣❃◗✗✖♠✧❱❣P◗ ✰❩✧❱✩✪✩❃◗✔♦✔♦ ❪ ❷♣② ✙✱✿ ❷ ✙ ❥ ✙ ❷✖❷ ✙ ❧❱◗✍ ❵ ◗✾✎❽✑✌◗ ☛ ✴✽✯♣✩♦✣❇✣✪✯✱✜ ❪ ✐❁◗✄✂ ✏P✧❃✲❩✤ ❪ ☛ ◗ ✓❍✯✖✴✭✼❭✤❙✚✬✣ ❪ ✚✬✜✤✶ ✕ ◗ ✰❩✧⑤✏❁✯❴✧❃✰♦✩ ❪ ✕ ✴❊✶❴✣★◗ ✖✷✧★❣P◗✰✡✧❱✩✪✩❡◗✣❡ q ❪ ❷✬❦ ✙✱✿ ❷ ✙ ❥ ✙ ❷✖❷ ❫ ❧ ◗✍ ❵ ❦❑✎✾➊❻◗④✮❍✧❃✜❙✩✺✧★✴✽✴✽✧★✣ ❪❤✕ ◗❤✐✮✥✵✴❲✰✤✥t✯ ❪ ✚✢✜✤✶✆☎ ◗▲❼✛✼✞✝❖✚✬✣ ❪ ❛♣✜✤✜ ◗ ✕ ✴❊✶❴✣★◗❁❣✔✭✔✭ ❪ ❵✱❫✱❵ ❥ ✙ ❷✖❷✷◗✱❧ ◗✍ ❵ ②❑✎✾➊❻◗ ✮❍✧★✜❲✩✪✧❃✴❄✴✽✧❃✣ ❪✆✕ ◗ ✰✡✧✥✏P✯❴✧❃✰⑩✩ ❪ ❛❼◗ ➊ ✯✱✜❖✚✢✣❇✩✺✲✪✚ ❪♣✤ ◗✆✖✷✯✮✥★✥❃✼✵✚ ❪✔✕ ◗✜✐❴✥✵✴❴✰✭✥t✯➆✚✬✜✤✶

☎❼◗✧❼✛✼✞✝❖✚✬✣ ❪✧✕ ✴✷✶❴✣❃◗✣✖✷✧★❣P◗✣✮➔❢❃✥ ❪ ❷ ❵ ❦ ❵✱❵✚✙ ❥ ✙ ❷✖❷ ❫ ❧ ◗✍ ❦✷❷❑✎ ✤ ◗✔✖✷✯❴✥❃✥❃✼✽✚ ❪✧✕ ◗ ✰✡✧✥✏P✯✮✧★✰⑩✩ ❪✔✕ ✴❊✶❴✣★◗✗✖✷✧★❣P◗✌✮ ❢ q ❪ ❷✭⑩❃❦ ❵ ❷✭⑩➐❥ ✙ ❷✖❷✷◗✱❧ ◗✍ ❦✤⑩❶✎❽❛✾◗ ✕ ✚✬✜✤✶✤✧✪✶ ❪✱☛ ◗②✓❍✯✖✴✤✼❅✤❙✚✬✣ ❪ ➊➏◗ ✤ ◗❘✛♥✼✵✚✢✜✤✜✤✯✱✜✤✼ ❪❬✤ ◗ ✕ ✴✷✶❴✣❃◗✛❛ ✭✔✭ ❪ ❦✷❷✖❦ ❵❥ ⑩✿②✖❦✖②✱❧❱◗
✍ ❦ ✙ ✎✾➊❻◗✔✓❍✲✺✚✬✥t✯ ❪ ✐❁◗ ✤ ✚✢✼✽✜ ❪✪✕ ✴✷✶❴✣❃◗✣✖✷✧★❣P◗❝❛ ✘ � ❪ ❵ ❦ ❫✚✙ ❥✹⑩✿②♣② ✿ ❧❱◗✍ ❦ ❵ ✎❽✓❜◗✭✙♣✼❄✰ ❪ ✮♣◗✪✛♥✰✭✩❳✴✞✲ ✚✬✜✤✜ ❪ ✙✾◗⑩✰✡✧❃✶✭✧❃✲✪✧★✲ ❪ ✓♣◗✧✖✷✯✱✰✤✴❄✧★✩ ❷➣✇✶⑥✬➇❯➄❪➐❶◗✪❱②❩✔❭⑨❳❁❭❻➄❲➇❯❭❪➄❪➐❶◗✪❱❥♦✥❃✯✱✴❄✴✽✧★✥★✩✺✼❄✯✱✜➑✧★✜✤✣✪✧★✼❭✤✱✜✤✧⑤✲ ✧★✜❙✩♣✶✤✧★✣✷✣✪✥❃✼❄✧❃✜✤✥★✧❃✣ ❪ ✑♠✧❃✲❩✲➓✚✬✜✭✜ ❪ ✙ ❷✖❷✭⑩➌❧❱◗✍ ❦✱❦❁✎ ✛ ◗ ♠ ◗❁❛❜✜✤✶✤✲✪✧❯✫✷✣ ❪✠✟☛✡✌☞✍✟☛✡✌☞✏✎✒✑✔✓✕✎✒✖✠✗✙✘✚✑✜✛✣✢✤✛✥✢✦✎✒✧✩★ ❥P✮✫✚q✲ ✏✤✲✪✼❄✶✞✤✱✧ ✂❜✜✤✼✐❣✱✧★✲✪✣✪✼✐✩ ✶

✕ ✲❇✧❃✣✪✣ ❪ ✮✫✚♣✲ ✏✤✲❇✼✽✶✞✤✱✧ ❪ ⑩✿②✖②♣❦❙❧❱◗
✍ ❦ ✿ ✎ ✛ ◗✧✑✌◗✧✑❜✚✬✲✪✶⑩✶➑✚✬✜✤✶ ✐❁◗✧✖❜✚♣✲ ✚✬✜❲✰④③✪✚✬✜ ❪❖✕ ✲✪✯❴✥✬◗⑩✰✡✯✱✜✤✶✤✯✱✜ ➊➇✚✻✩❳✴➒◗✧✐✮✯✮✥✢◗ � ❢ ❪ ◗ ✿❥ ⑩✿②✭⑩✿❦✱❧✗✦✷✑✾◗✷✖♠✚✬✶✤✧⑤✲➓✚✬✥✵✴✭✧❃✲ ❪✶✕ ✲✪✯❴✥✬◗❊✰✡✯✱✜✭✶✤✯✱✜➓➊➇✚✢✩❳✴ ◗❖✐❴✯✮✥✢◗✚✥♣❣ ❪ ✙ ❦✤⑩✾❥ ⑩✿② ❵ ◗✱❧ ◗✍ ❦ ❫ ✎ ✕ ◗ ♠ ✲✪✶✩✪✱✣♠✚✬✜✭✶ ✤ ◗✭✰✡✧⑤✴✤✜✤✧❃✲ ❪ ✙♣✰✧✯✬✧❼➊➇✚✢✩✆✴ ✤ ◗✣♦ ❪ ❵✬❵❙✿ ❥✹⑩✿②✬❦✭⑩⑥❧❱◗✍ ❦❊◗✾✎❫✢✌◗❃✢❾◗✤❛❜✣✆✴✤✥★✲✪✯♣✩⑧✩ ❪ ✢✌◗❖✙❼◗❖➊❊✧❃✲✆✲➐✼✽✜ ❪✣❩✆❵✾❚❞➄❪⑩➊❩✔❭ ❳❁❭➆❱❘❷❋✇✶⑥❤➇❯➄⑨❙t➇ ❥❻✐✭✚✬✰✤✶✭✧❃✲✪✣❵✮❍✯✬✴▼⑥✴❄✧✥✤✱✧ ✕ ✰✞✏✭✴✽✼✽✣❩✴✤✼✽✜⑩✤ ❪ ✂②✐✮❛ ❪ ⑩✿②✖◗ ❫ ❧❱◗✍ ❦✷❦❑✎ ✕ ◗✔✩✦✴✵✚q✤✱✧❃✯✱✴❄✧★✩ ❪♦♥ ✴✤✧★✯✱✲❃◗✣✮❍✯✖✲ ☞ ◗✔✐❴✥❃✼❳◗✪✭ � ✘ ❪ ❵ ◗✮⑩➐❥ ⑩✿②✖②✖②✱❧❱◗✍ ❦✷②❑✎❽❛✾◗✞✮❍✯♣✲❼✩✺✧❱✩ ❪❃✕ ◗✞✰✡✧⑤✏❁✯❴✧❃✰⑩✩ ❪ ✐✭✚✢✩ ✶✱✚ ✢✾◗✤➊➇✚ ③❇✰✞✲➐✶❖✚✬✲ ❪✶✕ ✴✷✶❴✣❃◗✧✖♠✧❱❣❁◗⑩✰✡✧★✩✪✩❃◗✧❡✔♦ ❪❷✖◗♣❷✬❦✷❷✬❦❊❥ ✙ ❷✖❷✷◗✬❧❱◗✍ ✿ ❷❑✎ ✐P◗✭✮❍✯✱✴❄✧❃✣ ❪✬✫②⑤ ➄➅⑤✪❭❪❨❈❵❶⑩❁◗✔❙❯❭❪➄⑨❵✾⑤ ❭➆❵✒➇❯❭⑨❳❁❭❪➄❲➇❯❭❻➄⑨❙✼❳❁❚✣❺❿❵❶⑩✶❱❯❚❞➄➅⑤ � ❵➁➀➏❱✮✭✰❭❪❨t❱❯❺❿❱✰✯✾❳❁❚❞◗✔❱t➇❥❻✐ ☞ ✲❇✼✽✜✞✤✱✧★✲ ❪ ✙ ❷✖❷✭⑩⑥❧ ◗✍ ✿ ⑩❶✎ ♥ ◗❂➊➏◗➋✛❽✚✬✲✪✯✬✜✤✼ ❪ ✢✌◗ ♠ ◗ ✩❖✲✺✚✢✜✧✯✬✧★✴ ❪ ➊➏◗ ✰❤◗➋✛❽✴✽✚✬✣✪✣❇✧❃✲ ❪ ✤ ◗❂➊➇✚✻✩❳✴➒◗ ✕ ✴✷✶✮✣★◗➋✥✗✭ ❪⑩❥❦ ❫ ❷❊❥ ✙ ❷♣❷✭⑩⑥❧❱◗✍ ✿✰✙ ✎ ✕ ◗ ✰✡✧⑤✏❁✯❴✧❃✰⑩✩ ❪ ❛❼◗②✛❢◗❜➊ ✯✬✜❖✚✬✣❇✩✪✲✺✚ ❪ ❛❼◗❬✖♠✧★✴✵✚✱✝✭✯ ❪➃✕ ✴✷✶❴✣❃◗❘✖♠✧❱❣❁◗ ✰✡✧★✩✪✩❃◗❘❡✧✥ ❪⑩❥❷ ✙✱✿ ❷ ✙ ❥ ✙ ❷✖❷ ✿ ❧❱◗✍ ✿✬❵ ✎❽❛✾◗ ✤ ✧❃✴❄✯⑥❣❴✼❄✥ ❪✪✕ ✴✷✶❴✣❃◗✣✖♠✧❱❣P◗✌✮➔❢ q ❪ ❷✭⑩ ◗ ❵ ❷✮⑩➐❥ ✙ ❷✖❷✖◗✱❧❱◗✍ ✿ ❦❁✎ ✕ ◗✷✰✡✧✥✏P✯✮✧★✰⑩✩❁✚✬✜✤✶ ❛✾◗✷✛❢◗✱➊ ✯✱✜❖✚✢✣❇✩✺✲✪✚ ❪ ❛❜✜✤✜➒◗ ✕ ✴✷✶❴✣❃◗P❥❈✢✳➓✌❧❆✭✣❡✗❢➑⑩ ✙ ◗ ❥ ✙ ❷✖❷ ✙ ❧ ◗✍ ✿✱✿ ✎ ✕ ◗ ✰✡✧✥✏P✯❴✧❃✰⑩✩ ❪ ✼✽✜✳✲ ❱t❙❯❭❪◗❃❨❈❱✒P❽❵✾❭➆❱➊➄➅⑤④❷➣✇✶⑥✬➇❯➄⑨❙t➇✪❪ ❣✱✯✱✴❆◗ ❫❙✿✰✙ ❪ ✧★✶✤✼❄✩✪✧❃✶ ✏✷✶ ✤ ◗➒➊➏◗❛❜✲✪✼✽✚✬✣✷✚✬✜✤✶➇➊➏◗ ✰✡✯✰➈❡✚✢✜✤✯ ❥⑨✐ ☞ ✲❇✼✽✜✞✤✬✧❃✲ ⑥⑨❼❚✧❃✲❇✴✵✚♣✤ ❪ ✓❍✧★✲✪✴✽✼❄✜ ❪ ✙ ❷♣❷ ✿ ❧❱◗✍ ✿✬❫ ✎❽❛✾◗✚❼ ◗✶✲ ✤✱✜❖✚✢✩ ✶❴✰✧✯ ❪ ✛❢◗✬✢✾◗❃✐♦✲➐✼✽✲❇✧❃✜✧✯❲✼❄✜ ❪ ❛❼◗ ✐❁◗ ♥ ✼✽✣✆✴✭✼✽✜ ❪ ✐✮✯➌❣P◗ ✤ ◗♦✢♠✰✤✥❃✴❆◗ ✕ ✴✷✶❴✣❃◗✭ � ❪ ✙✱✿✱✿ ❥ ⑩✿②✷◗ ✿ ❧ ◗



� ✭ q ⑧✳➄❪❹❶❚❞➄⑨❵✁�❁❨❍❳❯❾✪✇✶➄⑨❱

✍ ✿ ◗✾✎ → ◗✪✖✷✼✽✥✵✴❙✩✺✧★✲ ❪ ✙❼◗✄✂♠✴✽✴❭✲➐✯ ❪ ✖✌◗ ✤ ✚✬✴✵✚♣✏P✧❃✲✹✩ ❪✪✕ ✴✷✶❴✣❃◗✣✖✷✧ ☞ ◗✣✭✗❢ q ❪ ⑩➓❥ ⑩✿②✖② ❫ ❧❱◗
✍ ✿ ❦❑✎ ♠ ◗✢➊➇✚✬✼✽✜✭✧✥✤✱✲✪✚ ❪ ✖✌◗q✮✫✚ ☞ ✯✬✩✺✧ ❪ ✮❍✯♣✲ ☞ ✰✮✩❡◗ ✕ ✴❊✶❴✣★◗✷✮❍✯✖✲❨✲ ✰✤✜➒◗ � ✘ ✁ ❪ ❦ ❵ ❥ ✙ ❷♣❷ ❵ ❧❱◗
✍ ✿ ②❑✎✌❛❼◗ ✕ ◗ ✕ ✲❇✰✤✶✤✜✤✼ ✯✬✯➌❣ ❪ ➓❭✰➒◗❩❛❼◗ ✓❍✲ ✶✮✥✵✴❖✯✬✯➌❣☎✚✢✜✤✶ ☛ ◗✜✲ ◗❂➊➇✚✬✲❇✼✽✥✵✴✤✧❱❣ ❪➋❝❫⑤✪❭➁❱✝�❁❨❍❳❁❚ ➇

❳❁⑤✣⑩ ❩✆❱❯❨❫➄⑨❱t➇✁�✄✂❸❚❲❱❯❺❿❱❯⑤✪❭⑨❳❁❨❫⑥ ➀❫◗✶⑤♣❙❯❭❻➄⑨❵✾⑤❖➇✟✞ ❴✣❵✾❚❜❛✆☎ ❥⑨✛♥✯✱✲❇✶✤✯✱✜t✚✢✜✤✶r✓❍✲❇✧❡✚✬✥✵✴
✐✮✥★✼✽✧❃✜✭✥❃✧ ✕ ✰✞✏✤✴✽✼❄✣✆✴✤✧★✲✪✣ ❪ ⑩✿②♣❦ ❫ ❧❱◗

✍ ❫ ❷❑✎❼➊➏◗❡❛✧✏✤✲✺✚q✲ ✯✬✫✷✼❄✩✼➈❚✚✬✜✤✶➏✲ ◗❡❛✾◗✾✐❴✩✺✧⑤✤✱✰✤✜ ❪✞✝↔❳❁⑤✣⑩✚❹❯❵✬❵✠✟❘❵➁➀➎③④❳❁❭ ✇✪❱❯❺ ❳❁❭❪➄⑨❙✼❳❁❚❁➂✆◗✶⑤♣❙❯⑦
❭❪➄⑨❵✾⑤❖➇☛✡ ➄➅❭ ✇★➂ ❵✾❨❫❺➊◗❃❚❜❳✾➇✟✞✌☞✺❨❍❳❯❾✪✇✚➇✟✞ ❳❁⑤✣⑩❦③④❳❁❭➅✇✪❱❯❺ ❳❁❭❻➄⑨❙✼❳❁❚✺✉✪❳✚❹❶❚❲❱t➇✟✞✎✍❁❭ ✇➊❾✣❨❫➄➅⑤✪⑦
❭❪➄➅⑤ � ❥❈✢✑✏✏✫✮➓✓✒✕✔✼✯ ✸✗✖✄✒✠✘✕✏✙✔ ❪✛✚ ②✷◗ ✙✕✜✣✢

✍✥✤ ✚ ✎↔➓ ✢ ➓✓✦ ❪ ➊ ✢ ☛ ✤✕✔✧✏✙★ ❪ ✐ ✢✪✩ ✏✫✏✙✔❩✤ ❪ ✐ ✢✭✬✮✢ ✖✌✏✰✯❭✲✲✱✞★✳★ ❪ ✬✮✢ ✓✎✔✴✱✞✵t✯ ❪✪✕ ✴✷✶✷✶ ✢ ✖✸✏✰✘ ✢
✩ ❢✧✭ ❪ ❷✺✹ ✚ ✤ ❷ ✙✳✻ ✖ ✜✼✻⑨✙ ❷✖❷✺✹ ✜✣✢

✍✥✤ ✙ ✎❢✰ ✢ ♠ ✦✳✽✾✏✰✔ ❪✣❝❫⑤✪❭❻❨❈❵❶⑩❁◗✪❙❯❭❻➄⑨❵❦➄➅⑤➒❳❁⑤✣❳❁❚❞⑥✬➇❯➄➅⑤ ➄➅⑤❀✿❋⑤✪➄➅❭➆❵✾❨❫➄➅◗❃❺ ✻ ✚ ◗❂❁✷❦ ✜✣✢
✍✥✤✕❃ ✎ ✕ ✢✭✬ ✏✙✯❄✏✙✔ ❪ ✬❅✢ ✓❆✔✴✱✞✵t✯ ❪ ✐ ✢ ✮ ✢ ✮❆✔✧✏❀✱♣✤♣✴ ❪ ☛ ✢ ✕ ✴❊✶✷✶ ✢ ✖ ✥❈❇ ❪ ✙ ❦ ✚ ✻ ✚ ②✖②✷◗ ✜✣✢



�✂✁☎✄✝✆✟✞✠✁

✢✌✒✕✦✳✶☛✡✌☞✴✦✎✍✪✯✾✒✕★✳✶ ✽ ✱✏✍✳✏✙★✪✶ ✯✑☞✒✡✓✍✳✏✲★✳✯❄✘✞✏❀✱✞✦ ✌✔✍✳✦ ☞ ✔ ✒♣✏✳✽❭✍⑤✲✲✏sr ✢ ❝ ✵✙✒✕✔ ☞ ✶☛✕✗✖✙✘ ☞ ✒✕✦✳✔✚✍✳✏✙✶✤✺✱❑➈✛✍✪✏ ✩ ✏✰✔✆✲ ✯✾✒✕★✪✶ ✏✜☞✚✍✳✏❨✏ ✒✕✶✧✒✕★✳✶ ✢ ✢✑✒✕✦✳✶✢✡✌☞ ✱♣✏✳✽❄✯✾✶✧✶ ✒✕★✳✶✆✶✧✒✕★✮✵✰✒✖✲ ☞ ✒✕✔✣☞✴✏⑤✲✲✏✰★✗☞✆✏✰★ ✩ ✒✕★✪✵✪⑥
☞ ✯✾✒✕★✤✍✳✏ ✽✾✱✓☞✴✏✥✲ ☞ ✡✙✔✴✱✥☞✴✦✳✔✧✏ ✏✜☞✢✍✳✦❅★✳✒✖✲ ✏✪✔ ✏✦✍✳✏ ☞ ✱❂✔✧☞✴✯❄✵✙✦✳✽❄✏✙✶ ✢ ✢✑✒✕✦✪✶✆✱✠✘✞✒✕★✳✶✚✍✳✯✾✶✧✵✙✦★☞✒✡✦✍✳✏✙✶
☞ ✏✙✔✆✲ ✏✙✶❆✵✙✒✕✔✧✔ ✏✙✵✌☞✴✯▼✩ ✶✩✍✳✦✳✶ ✱✞✦ ✌ ✏✜✪ ✏✜☞✴✶✫✍✪✏✄★✳✒✖✲✳✏✳✔ ✏ ✫✳★✳✯✬✍✪✏ ☞ ✱✞✔✣☞✴✯✾✵✰✦✳✽✾✏✰✶ ☞ ✒✕✦✳✔✭✕✗✖✮✘ ✸ ✱✞✽✾✒✞✔ ✶❬ ✦✳✏ ✽❄✏ ✵❀✱❂✶✯✍✳✏✙✶✱✏✫✒✕✶✧✒✕★✳✶✼✏✰✶✧☞✰☞✴✔❩✍✙✶✼✔✧✯✾✵✵✴✳✏ ❪ ✯❄✽ ✶✧✏✥✲ ✏✳✽❄✏ ❬ ✦✲✱✥✦✳★ ✶ ✏✙✦✪✽✮☞ ✶ ☞ ✏✳✍✪✏ ✵✙✒✖✲ ☞ ✒✕✔✧☞ ✏✪⑥✲ ✏✙★✴☞✆✱ ☞⑩☞ ✱✞✔✴✱❂✯✾✶ ✶✧✏ ☞ ✒✕✦✳✔✯✍✳✏✰✶✯✩ ✏✙✔❩✲✲✯❄✒✕★✳✶ ✢ ✖✄✏ ☞ ✽❄✦✳✶✄★✪✒✕✦✳✶ ☞ ✔✧✒ ☞ ✒✞✶ ✒✕★✳✶✄✦✳★✳✏ ✏ ✌ ☞ ✔✧✏✙✶✧✶ ✯✾✒✞★
✶✧✏✥✲ ✯✾✵✙✽✾✱✞✶ ✶✧✯❭❬ ✦✳✏✦✍✳✏ ✽✾✱✂✍✳✏✙★✳✶✧✯✑☞✒✡✦✍✳✏ ★✳✯❄✘✞✏❀✱✞✦ ✌ ☞ ✒✕✦✪✔✰✍✳✏✙✦ ✌✵☞ ✶ ☞ ✏✙✶✚✍✳✏ ☞ ✱✞✔✣☞✴✯❄✵✙✦✳✽❄✏✙✶ ✱❥✶✺✱❂★✗☞
✦✳★❞✲ ✒✖✲✲✏✰★✴☞✌✱✞★✞✤✕✦✳✽✾✱✞✯✾✔✧✏ ✢ ✮❆✏✙✽✾✽❄✏✪⑥ ✵✙✯ ✏✰✶✧☞✑✵✙✒✖✲ ☞ ✒✞✶✒✡✙✏✢✍✳✏✢✍✳✏✰✦ ✌ ☞ ✱✞✔✣☞✴✯❄✏✙✶✶✍✳✯✾✶✣☞✴✯❄★✳✵✜☞ ✏✙✶❜✸✳✦✳★✳✏☞ ✱❂✔✧☞✴✯❄✏❆✽❄✯✾✶ ✶✧✏ ☞ ✔✧✒✠✘✕✏✙★✳✱✞★✴☞✷✍✳✏ ✽ ✱❵✲✸✡✌☞❳✴✳✒☎✍✳✏ ✶✣☞ ✱✞★★✍✭✱✞✔✒✍☛✍✳✦ ☞ ✒✞✯✾★✴☞✹✍✳✏❆✵✙✒✕✽ ✱❀✘✕✏✙✵✫✍✪✏✙✶✹☞✴✏✰✔✆✲ ✏✙✶
✵✰✒✕✔ ✔✧✏✙✵✜☞ ✯❅✩ ✶✺✍✳✦✳✶✄✱✞✦ ✌ ☞ ✔✧✏✥✲ ✯✾✏✙✔✧✶✫☞✴✏✙✔❩✲✲✏✰✶✻✍✪✦✼✍✎✡ ✘✕✏✙✽❄✒ ☞✞☞ ✏✥✲ ✏✙★✴☞✯✍✪✏ ✽✽✱ ✏ ✌ ☞ ✔ ✏✙✶✧✶ ✯❄✒✕★ ✏ ✌✳✱❂✵✜☞✴✏
✍✳✦ ★✳✒✖✲ ✏✪✔ ✏✢✍✳✏ ☞ ✱✞✔✣☞✴✯✑☞ ✯✾✒✕★ ☞ ✒✕✦✳✔✶✍✳✏✰✦ ✌✾☞ ✶ ☞ ✏✰✶✻✍✳✏ ☞ ✱✞✔✣☞✴✯❄✵✙✦✳✽❄✏✙✶ ❪ ✏✜☞✻✍✲✱ ✦✪★✳✏ ☞ ✱✞✔✧☞ ✯✾✏ ✒✕✶✧✵✙✯✾✽❁⑥
✽✾✱✞★✴☞✴✏✆✯✾✶✧✶ ✦✳✏✚✍✳✏☛✽ ✱ ☞ ✔ ✯❄✶ ✏✆✏✙★ ✵✙✒✖✲ ☞ ☞ ✏✚✍✪✏✙✶✶✿✭✦✳✵✜☞ ✦✭✱❀☞ ✯✾✒✕★✳✶✺✍✳✏☛✽ ✱✦✍✳✏✰★✳✶ ✯❁☞❂✡✚✍✳✏✆★✳✯❄✘✞✏❀✱✞✦ ✌✘r
✦✳★✪✏ ☞ ✱❂✔✧☞✴✯❄✵✙✦✳✽❄✏ ✢ ✂✌★✳✏❃✡✌☞✴✦✎✍✪✏ ★ ✦✞✲✛✡✙✔✧✯❭❬ ✦✳✏ ☞ ✒✞✦✳✔ ✘✞✱❂✽✾✯❄✍✪✏✙✔ ★✳✒❅☞ ✔ ✏❫✲✲✒☎✍✞✍✰✽✾✏✆✱❆✡✜☞❂✡❫✲ ✏✙★✎✡✰✏ ✢✖✼✱❂★✳✶✸✽✾✏ ✵❀✱❂✶✫✍✳✦ ★✪✒ ✶✕✱✞✦ ✱❀☞✴✒✖✲ ✯❭❬ ✦✳✏ ❪ ✽✾✱ ☞ ✱✞✔✣☞✴✯✾✏✄✒✕✶ ✵✰✯✾✽✾✽✾✱✞★✴☞✴✏✯✍✪✏✰✕✗✖✮✘ ✏✙✶✣☞✸✵✙✒✕★✴☞✴✔ ✎ ✽❄✡✰✏ ☞ ✱✞✔
✦✳★❜✩ ✱✞✵✌☞✴✏✙✦✪✔✟✍✪✏✷☞ ✏✥✲ ☞ ✡✰✔✴✱❀☞ ✦✳✔ ✏ ❬ ✦✳✯✴✍✎✡ ☞ ✏✰★✎✍☛✍✪✏✓✽✾✱❇✍⑩✶✷★✭✱♣✲ ✯❭❬ ✦✳✏✷✍✳✦☛✶❩✶✷✶✧☞✆✍✥✲ ✏ ✻ ✵✵✴✭✱✞✒❅☞ ✯❭❬ ✦✳✏
✒✕✦ ✯✾★✴☞❂✡⑤✤✕✔✴✱♣✏✪✽✾✏ ✜ ✏✌☞ ☞ ✱✞✔ ✽ ✱ ☞ ✱✞✔✣☞✴✯✾✏ ✒✕✶✧✵✙✯✾✽❄✽ ✱✞★✴☞ ✏✛✍✪✏ ✽❈✱❉✡✙★✪✏✙✔✆✤✞✯✾✏✛✍✳✦ ✩ ✒✕★✎✍✳✱♣✲✲✏✰★✴☞ ✱✞✽ ✢ ✮❆✏✰✽ ✱
★✳✒✞✦✳✶ r ✵✰✒✕★✎✍✳✦✳✯❁☞❵r❆☞ ✔✴✱✞✯❁☞✴✏✰✔ ☞ ✽✾✦✳✶ ☞ ✱✞✔✧☞ ✯✾✵✙✦✪✽✾✯❭✍✰✔ ✏⑤✲✲✏✰★✗☞ ✵✙✏✜☞✧☞✴✏✚✍✳✏✙✔✧★✳✯❭✍✰✔ ✏❜❬ ✦✭✱✞★✴☞✴✯❁☞❂✡ ✸ ☞ ✒✕✦✳✔
✦✳★ ✶❩✶✷✶✧☞✆✍✥✲ ✏ ✯✾✶✧✒✕✽❄✡ ❪ ★✳✒✕✦✳✶❃✍✳✒✕★✳★✳✒✞★✳✶ ✽❈✱✥✏ ✌ ☞ ✔✧✏✙✶✧✶ ✯✾✒✞★❍✤❊✡✙★★✡✙✔✴✱❂✽✾✏✛✍✳✏ ✽✾✱ ✘❂✱✞✽❄✏✙✦✳✔❫✲✲✒✿✶✞✏✙★✳★✳✏
✍✳✏ ✽❈✱❉✡✙★✪✏✙✔✆✤✞✯✾✏ ☞ ✒✞✦✳✔❆✍✳✏✙✶ ☞ ✒❀☞✴✏✙★✴☞ ✯✾✏✙✽❄✶ ✫ ✌ ✏✙✶ ✢ ✰ ✏ ✵❀✱✞✶✲✱✞✦★☞ ✒q⑥ ✵✰✒✖✴✎✡✙✔✧✏✙★✴☞✲✏✙✶✧☞ ✱♣✏✫✒✕✔✒✍★✡ ✯✬➄❪❳
✽✽✱ ✏ ✌✪✏⑤✲ ☞ ✽✾✏ ✱❂★✭✱✞✽❅✶✗☞ ✯❭❬ ✦✳✏❋✍✳✏ ✽❈✱✥✒✕✶✧✵✙✯✾✽❄✽ ✱❀☞ ✏✙✦✳✔ ✴✭✱❂✔✆✲ ✒✕★✳✯❭❬ ✦✳✏ r✻☞ ✔ ✒✕✯❄✶✙✍✳✯❅✲✲✏✰★✳✶ ✯❄✒✕★✳✶ ✻ ✑ ☛ ❃ ✖ ✜ ✢✰●✱ ✴✳✒✖✲ ✒✕✽✾✒✖✤✞✦✳✏ ✏✫✒✕✶ ✒✞★✳✯❭❬ ✦✳✏✰✍✳✏ ✽✾✱ ☞ ✱✞✔✣☞✴✯✾✏✄✒✕✶ ✵✰✯✾✽✾✽✾✱✞★✴☞✴✏✻✍✳✏✰✕✗✖✮✘ r ✏✭✱❂✶ ✶ ✏✰☞ ✏✥✲ ☞ ✡✰✔✴✱❀☞ ✦✳✔ ✏ ✱
✡✌☞❂✡❍✍✪✯✾✶ ✵✰✦★☞❂✡ ☞ ✒✞✦✳✔✷✍✳✏✙✶✡✏✪✯✾✽✾✽✾✱✞✔✒✍✪✶ ✏✜☞ ☞ ✒✕✦✪✔✎✽❄✏❬✑ ☛ ❃ ✖ ✯❄✶ ✒❅☞ ✔ ✒ ☞ ✏ ✢ ✢✌✒✕✦✳✶ ✲✲✒✕★✴☞ ✔ ✒✕★✳✶ ❬ ✦✲✱✥✯✾✽
★✲✱ ✶ ✱ ☞ ✽❄✦✳✶✫✍✲✱✥✒✕✶ ✵✰✯✾✽✾✽✾✱❀☞✴✯❄✒✕★ ✏✰★ ✩ ✒✕★✳✵✜☞ ✯✾✒✕★✏✍✳✦ ★✳✒♣✲ ✏✳✔ ✏✰✍✪✏ ☞ ✱✞✔✧☞ ✯✾✵✙✦✪✽✾✏✙✶ ❪ ✲✲✱✞✯✾✶❆✶ ✏✙✦✪✽✾✏✥✲ ✏✙★✴☞
✦✳★✪✏ ✵✙✒✕✔✧✔ ✏✰✵✜☞✴✯❄✒✕★ ☞ ✒✕✽▼✶ ★✪✒✖✲✲✯✾✱✞✽✾✏ ✢ ✖✼✱✞★✪✶✄✽✾✏ ✵❀✱✞✶✻✍✳✏❥✑ ☛ ❃ ✖ ✯✾✶✧✒❅☞✴✔✧✒ ☞ ✏ ❪ ✵✙✏✰✶✼✵✙✒✕✔✧✔ ✏✰✵✜☞✴✯❄✒✕★✳✶
✶✧✒✕★✴☞✫✍✳✏✼✽✽✱ ✒✕✔✧✍✳✔ ✏✺✍✳✏✼✽✾✱ ☞ ✱❂✔✧☞✴✯❄✏✄✽❄✯✾✶ ✶✧✏ ✢ ✖✄✏✯✲✛■✥✲ ✏ ❪ ✍✭✱✞★✪✶ ✽ ✱☛✽✾✯❭✲ ✯✑☞ ✏✜✴✭✱✞✦★☞ ✏✻☞ ✏✥✲ ☞ ✡✰✔✴✱❀☞ ✦✳✔ ✏
✒✖❘❅✽✾✏✰✶✢✍✳✏✙✦ ✌❏☞ ✶ ☞ ✏✙✶✚✍✳✏✲✶✣☞ ✱❀☞ ✯✾✶✣☞✴✯❭❬ ✦✳✏ ✶✧✏ ✔✧✏ ③✧✒✕✯❅✤✕★✳✏✰★✗☞ ❪ ★✳✒✕✦✳✶❫✲ ✒✕★✴☞✴✔ ✒✞★✳✶❜❬✷✦✪✏✲✽✾✱ ☞ ✱✞✔✧☞ ✯✾✏
✒✕✶✧✵✙✯❄✽✾✽ ✱❂★✗☞ ✏✻✍✪✏✰✕✗✖✮✘ ✏✰✶✧☞ ✏ ✌ ☞ ✒✕★✳✏✰★✴☞✴✯✾✏✰✽✾✽❄✏✥✲ ✏✙★✴☞ ★✎✡⑤✤✕✽✾✯❅✤✕✏❀✱q✏✳✽✾✏✌✵✙✒✖✲ ☞ ✱✞✔✧✡✙✏✄✱✞✦✂☞✴✏✰✔✆✲ ✏✼✽✾✯❄✶ ✶ ✏ ✢✲ ✒❅☞✴✶ ⑥ ✵✰✽❄✡✙✶ ✸✶✍✳✏✰★✳✶ ✯❁☞❂✡❏✍✳✏✮★✪✯❄✘✕✏✙✱✞✦ ✌❑✍✳✦ ☞ ✔ ✒✖✏✌✍✥✲ ✏ r ✢ ❝ ✵✙✒✞✔ ☞ ✶ ❪ ✵✰✒✕✔ ✔✧✏✙✵✌☞✴✯✾✒✞★▲✍✳✏
✵✰✒✕✦✳✵✵✴✳✏✰✶✾✍✪✏✁✽❈✱❉✡✙★✳✏✰✔✆✤✕✯❄✏✼✍✳✦ ✩ ✒✞★✎✍✭✱♣✲ ✏✙★✴☞ ✱❂✽ ❪ ☞❳✴✎✡✰✒✕✔ ✯❄✏ ✶ ✏⑤✲✲✯❄✵✙✽✾✱✞✶ ✶✧✯❭❬ ✦✳✏ ❪ ✤✺✱❁➈✼✍✳✏④✩✭✏✙✔❩✲✲✯ ❪
☞✆✴✎✡✙✒✕✔✧✯✾✏✰✍✳✏✰✶✑★✪✒✖✲ ✏✳✔✧✏✙✶ ✢
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✢ ✏❆✯✾★✺✘✕✏✰✶✧☞✴✯❅✤✺✱❀☞ ✏✩☞❳✴✳✏✜✲✲✱✞★✷✶✷⑥ ✏✫✒ ✍♦✶ ✽❄✏✰✘✞✏✙✽✎✍✳✏✰★✳✶ ✯❁☞ ✶✳✕✗✖✙✘❢✩ ✒✕✔⑧✩ ✏✰✔✆✲ ✯✾✒✕★ ✱✞★✎✍ ✏ ✒✞✶ ✒✕★ ✤✺✱❂✶ ✏✙✶ ✢✢ ✏ ✏✙✶✧☞✴✱♣✏✳✽❄✯✾✶✆✴ ✯✑☞✴✶✧✏ ✏⑤✴✭✱❀✘✷✯✾✒✕✔✄✱✞✶ ✱s✩ ✦✳★✪✵✜☞✴✯❄✒✕★✁✒♣✩●☞✆✴✳✏☛☞ ✏✥✲ ☞ ✏✰✔✴✱❀☞ ✦✳✔ ✏ ✱❂★✎✍✼☞❳✴✪✏ ★ ✦✞✲ ✏✫✏✙✔
✒♣✩ ☞ ✱✞✔✧☞ ✯✾✵✙✦✪✽✾✏✙✶ ✢ ✢ ✏✻✍✳✏❀✱❂✽✔✫✸✯❁☞❳✴ ✵✙✒✕✔✧✔ ✏✰✵✜☞✴✯❄✒✕★✸☞ ✏✙✔❩✲✲✶✷✍✳✦✳✏✺☞✴✒❜✫✭★✳✯❁☞✴✏✌★✷✦⑩✲ ✏ ✏✰✔✎✒q✩ ☞ ✱✞✔✣☞✴✯✾✵✰✽✾✏✰✶
✏✜✪ ✏✙✵✌☞✴✶ ✩ ✒✞✔✙✕✗✖✙✘s✸✿✩ ✒✕✔ ✩ ✏✙✔✆✲ ✯✾✒✞★✳✶ ❪ ✯❁☞ ✶✧✏✙✏⑤✲✲✶✮☞✆✴✭✱❀☞ ✯✑☞❈✏ ✌ ✯❄✶✧☞✴✶ ✒✕★✳✽▼✶✆✒✕★✳✏ ✏ ✏⑤✴✭✱❀✘ ✯❄✒✕✔ ✫❏✴✳✏✙✔✧✏❀✱✞✶
☞❳✴✳✏ ✵✙✱✞✶ ✏ ✒♣✩❢✏ ✒✞✶ ✒✕★✳✶ ✢ ✓❆✏✙✶✧✯❄✍✳✏✰✶★✫❆✏ ☞ ✔✧✒ ☞ ✒✞✶ ✏❅✱ ✶ ✏✥✲ ✯✾✵✰✽ ✱✞✶✧✶ ✯❄✵❀✱✞✽✑✏ ✌ ☞ ✔ ✏✰✶ ✶✧✯✾✒✕★ ✒♣✩✚✕✗✖✮✘✩ ✒✕✔✦☞➆✫❆✒ ☞ ✶ ☞ ✏✙✶✲✒♣✩ ☞ ✱❂✔✧☞✴✯❄✵✙✦✳✽❄✏✙✶➊✫✸✯✑☞✆✴ ✱✞★ ✱✞★✞✤✞✦✳✽ ✱✞✔ ✲ ✒✖✲ ✏✙★✴☞✴✦✞✲ ✢ ✲ ☞✲✯✾✶❆✍✳✏✙✵✰✒✖✲ ☞ ✒✕✶✧✏ ✍
✯✾★✴☞✴✒✵☞➆✫✎✒❏✍✳✯✑✪ ✏✙✔✧✏✙★✴☞ ☞ ✱✞✔✧☞ ✶ ✸ ✱ ✶✆✲ ✒ ✒❅☞✆✴ ☞ ✱✞✔✣☞ ✵✙✒✖✲ ✯✾★✞✤ ✩ ✔✧✒✖✲ ☞✆✴✳✏ ✶✧☞✴✱✞★✎✍✭✱✞✔✧✍ ✶ ✱❅✍✎✍✳✽❄✏☞ ✒✞✯✾★✴☞❜✲✲✏✌☞❳✴✳✒☎✍ ☞ ✽✾✦✳✶✆✵✰✒✕✔ ✔✧✏✙✵✜☞ ✯❄✘✞✏✛☞ ✏✙✔✆✲ ✶✢✍✳✦✳✏❆☞✴✒✏☞❳✴✳✏ ✏ ✌ ☞ ✱❂★✳✶ ✯❄✒✕★ ✒♣✩✭☞❳✴✳✏ ★ ✦✞✲ ✏✫✏✙✔☛✒♣✩☞ ✱✞✔✣☞✴✯✑☞ ✯✾✒✕★✪✶❉✩ ✒✕✔❇☞➆✫✎✒✛☞ ✶ ☞ ✏✙✶✌✒♣✩ ☞ ✱✞✔✧☞ ✯✾✵✙✽❄✏✙✶✸✱✞★★✍ ✱✞★ ✒✕✶✧✵✙✯❄✽✾✽ ✱✥☞✴✯✾★⑩✤ ☞ ✱✞✔✣☞✸✵✙✒✖✲ ✯✾★✞✤ ✩ ✔✧✒✖✲ ☞✆✴✳✏
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