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Alternating-Time Temporal Logic Alternating-Time Temporal Logic 

Abstract Abstract 
Temporal logic comes in two varieties: linear-time temporal logic assumes implicit universal 
quantification over all paths that are generated by system moves; branching-time temporal logic allows 
explicit existential and universal quantification over all paths. We introduce a third, more general variety of 
temporal logic: alternating-time temporal logic offers selective quantification over those paths that are 
possible outcomes of games, such as the game in which the system and the environment alternate 
moves. While linear-time and branching-time logics are natural specification languages for closed 
systems, alternative-time logics are natural specification languages for open systems. For example, by 
preceding the temporal operator "eventually" with a selective path quantifier, we can specify that in the 
game between the system and the environment, the system has a strategy to reach a certain state. Also, 
the problems of receptiveness, realizability, and controllability can be formulated as model-checking 
problems for alternating-time formulas. 

Depending on whether we admit arbitrary nesting of selective path quantifiers and temporal operators, we 
obtain the two alternating-time temporal logics ATL and ATL*. We interpret the formulas of ATL and ATL* 
over alternating transition systems. While in ordinary transitory systems, each transition corresponds to a 
possible step of the system, in alternating transition systems, each transition corresponds to a possible 
move in the game between the system and the environment. Fair alternating transition systems can 
capture both synchronous and asynchronous compositions f open systems. For synchronous systems, 
the expressive power of ATL beyond CTL comes at no cost: the model-checking complexity of 
synchronous ATL is linear in the size of the system and the length of the formula. The symbolic model-
checking algorithm for CTL extends with few modifications to synchronous ATL, and with some work, 
also to asynchronous to ATL, whose model-checking complexity is quadratic. This makes ATL an obvious 
candidate for the automatic verification of open systems. In the case of ATL*, the model-checking 
problem is closely related to the synthesis problem for linear-time formulas, and requires doubly 
exponential time for both synchronous and asynchronous systems. 
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❨❩❙✭❬✟❯❿❪❜❳❏❲⑧t❿❪❜❯❿❙✭❳❏❲✮❨❩❪✦❳❩q✭♥❜➋❛❙③❪❜❾●❨❏❲⑧❤❥❭✹❨❩✈❄❙③❨✐➋❛❪❆❲✭t❥❨❩❙✭❳❩❭❖❲☎❨✐❤❥❭❄❷☎➞P❨✐❤❥❬✟❙✡❨❩❙✭❬✹❯❖❪❜❳❏❲✭t❄t❥❪✦❷✮❤❥❧✭q③④ ➜ ❼✟❲☎❭❄❞✪④ ➜ ❼✒Ñ✍➇
➩✱❙❶❤❥❭✍❨❩❙❱❳❩❯❄❳❩❙✭❨❵❨❩✈❄❙❛❫②❪✦❳❩❬✳❝✍t✵❲✮q❛❪☎❫✽④ ➜ ❼✛❲☎❭❄❞❣④ ➜ ❼ Ñ ❪☎♣❜❙✭❳❆➫❜➭❥➯②➲✮➳❏➵❖➫✍➯②➸①➵✍➻✝➯②➳✐➫✍➵❄Ò❱➸①➯②➸①➚✍➵❁Ò✭Ó☎Ò✭➯②➲☎➽❁Ò♠➇☎➩➴✈✻❤✇t❥❙
❤❥❭➢❪❜❳❩❞✍❤❥❭❖❲☎❳❩r➢❨❩❳❏❲✮❭●q✐❤❥❨✐❤❥❪❜❭✚q❩r✍q❩❨❩❙✭❬✟q✭♥➁❙☎❲✮❧❏✈➢❨❩❳❏❲✮❭●q✐❤❥❨✐❤❥❪❜❭➬❧❱❪❜❳❩❳❩❙✭q❩❯❖❪✦❭❄❞●q❣❨❩❪➤❲✛❯❿❪❜q❩q✐❤❥❾✍t❥❙✿q❩❨❩❙✭❯➢❪✮❫❆❨❩✈❄❙
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✭ ❇❉❦⑥❀✒✬☎✺✒✬☎✯❄✬☎✶❙❅❏❀✷✬✫❅♠✶❱✩✻❊✵✺➧❊①❅❆❂❄✴✒❅❆❂✻◆✢❅❏❀✒✬✟❋❖✩✛❅❏✬❇☛❉❅❏❀✒✬✩❊✭❂●✺❉❅❏✶♠❂●✲①✲①✬☎✶❙❊☎✩✍✺✒✺✷❂r❅✡◆P❂❄✶ ❊✭✬✳❊ ❅ ❅❏❂✛✬☎✺❉❅❏✬✮✶

❅♠❀✒✬✟❋❿✩⑥❅❏✬●❇
✚ ✚ ✢ ✢✣✍✆✳✣☛✍✌✍✎ ☛✒✑ ✓✕✔✖✎ ✝❇✗ ✸ ✸ ✩★✎✮✚★✻ ✻✤✍ ☛✏✌✍✎ ☛✒✑ ✓✕✔✖✎ ✝✙✵

❍✷❇❉❦⑥❀✒✬☎✺✒✬☎✯❄✬☎✶❙❅❏❀✷✬✝❅❏✶✭✩✍❊①✺✿❊①❅✝❂●✴ ❅❆❂✻◆✢❅❏❀✒✬✳❋❿✩✛❅♠✬r☛ ❅❏❀✒✬❜❅❏✶❱✩✻❊①✺✱✩✍✺✽✼✰❅❏❀✒✬✩❊✭❂●✺❉❅❏✶♠❂●✲①✲①✬☎✶❙❊☎✩✍✺t❊✭❂❖❂❄▼❉❳
✬✮✶❱✩✛❅♠✬❣❅❏❂❵❅♠❀✒✬✩❅❏✶✭✩✍❊①✺❶⑨❁❊✵✲①✲❑✬☎✺❉❅❏✬☎✶❜❅❏❀✒✬✑❋❿✩✛❅♠✬●❇

✚ ✚ ✢ ✢✣✍ ✳ ☛✍✌✏✎ ☛✒✑ ✓ ✔✙✎ ✝❇✗ ✚ ✚✣✩✢✎✦✚✖☛✢✎✦✚✤✔✢✗ ✟ ✢ ✢✧● ✗ ✟ ✓✕✔✙✎ ✝✙✵
❲❑❇❉❦⑥❀✒✬☎✺✒✬☎✯❄✬☎✶✩❅❏❀✒✬✬❅❏✶❱✩✻❊①✺➢❊①❅❁❂●✴✒❅✳❂✍◆✏❅❏❀✒✬✑❋❿✩✛❅♠✬r☛❑❊❀❅✝❊☎✩✍✺➢✬✮✯●✬☎✺❉❅❏✴❑✩✍✲①✲❀❈✱✶❏✬ ✷ ✴✷✬☎❅✟❅✣✩✛❋❄✶❱✩✻✺✽❅➅◆P❂●✶
✬✮✺✽❅♠✬☎✶❏❊①✺✒❋ ❅❏❀✒✬✛❋❿✩⑥❅❏✬r☛❑❊①✺❶⑨❁❀✒❊◆❊♠❀✍❊☎✩✍❅♠✬ ❅♠❀✒✬ ❊✭❂❄✺❉❅❏✶❏❂❄✲①✲✵✬✮✶✹✼❖✬✲❊⑧❊❢✼❺✬☎❅✪⑨❁❀✒✬✙❅♠❀✒✬☎✶✩❅❏❀✷✬✣❋❄✶❱✩✍✺❉❅❁❊①❅
❋❄❊①✯●✬☎✺➧❂●✶❁✺✒❂ ❅✦❇
✚ ✚ ✢ ✢✣✍✆✳✣☛✍✌✍✎ ☛✒✑ ✓✕✔✖✎ ✝❇✗ ✚ ✚✛✎✮✚✤✔★✗ ✟ ✢ ✢✧●✴✳ ✚ ✝☞✜ ✌ ✝ ✂★✎✦✏ ✳✍✚ ✚✣✩★✎✮✚ ✢ ✢✐● ✓✙✚✧✔ ✟✭✎✢✵✦✏❲✳ ✚ ✚✬✩★✎✦✚ ✢ ✢✣✍ ✄ ✓✙✚✧✔ ✟✭✎✢✵✧✵

✾ ❇❉❦⑥❀✒✬☎✺✒✬☎✯❄✬☎✶❙❅❏❀✷✬✫❅♠✶❱✩✻❊✵✺➧❊①❅❆❊①✺t❅♠❀✒✬✟❋❿✩⑥❅❏✬r☛❉❅♠❀✒✬✪❊✭❂●✺❉❅❏✶♠❂●✲①✲①✬☎✶❙❊☎✩✍✺✤◆P❂●✶✉❊✭✬✟❊ ❅✡❂●✴ ❅❆❊①✺t❅♠❀✒✬✟✺✒✬✉❱✒❅
❅❦❅❏✬☎▼❻❇

✚ ✚ ✢ ✢✣✍ ✳ ✗ ✟ ✓ ✔✙✎ ✝❇✗ ✚ ✚✣✩✢✎✦✚ ✢ ✢ ☛✍✌✍✎ ☛✫✑ ✓ ✔✙✎ ✝✙✵
✾❁❀✒✬☎❅♠✬✪✺✽✩⑥❅❏✴✒✶✭✩✍✲❖✶❏✬ ✷ ✴✷❊✵✶♠✬☎❃✱✬✮✺✽❅♠❅✏❊☎✩✍✺✒✺✷❂r❅✏❣❑✬❆❅❦❅❱✩⑥❅❏✬✦✼✛❊①✺ ✐✡✾✝❚➧❂●✶✏✐✡✾✝❚ ❬✽❇r✐✡❂❄✺✒❅❏❊②✼❖✬✮✶❡❅♠❀✒✬◗❃✽✶❏❅❦❅
❅✈⑨✡❂✿✰✝✾✝❚➤◆✐❂●✶❏❃✿✴✷✲❢✩✻❅✦❇✍✾❁❀✷✬✙❈➤▼✒✶❏❂✍✯❖❊②✼❖✬✪❃➧❂●✶♠✬✪❊①✺❖◆P❂❄✶❏❃☞✩⑥❅❏❊①❂●✺✂❅❏❀❑✩✍✺❶❅❏❀✒✬✂✐✡✾✝❚➤◆P❂❄✶❏❃✿✴✒✲②✩

❊✎✍✆✳✣☛✍✌✍✎ ☛✒✑ ✓✕✔✙✎ ✝❇✗ ❏✦✍ ☛✏✌✍✎ ☛✫✑ ✓✕✔✙✎ ✝✙✵ ✧
❦×❀✒❊①✲①✬✪❅♠❀✒✬t✐✡✾✝❚î◆P❂●✶♠❃✿✴✒✲②✩❣❂❄✺✒✲❀❈☞✶♠✬ ✷ ✴✒❊①✶❏✬☎❅✬❅❏❀✒✬✛✬✉❱✒❊①❅✟❅❏✬✮✺❋❊✭✬✱❂✻◆➠✩❶❊✭❂●❃➧▼✒✴✒❅✭✩✛❅❏❊①❂❄✺☞❊①✺❧⑨❁❀✷❊♠❊♠❀
❅❏❀✷✬❷❅♠✶❱✩✻❊✵✺➹❊①❅ ✩✻✲ ⑨❁✩✥❈❖❅❣❂●✴ ❅✣❂✻◆✝❅❏❀✒✬➤❋❿✩⑥❅❏✬r☛☎❅♠❀✒✬❶❅✈⑨❆❂➮✰✝✾✝❚✢◆✐❂●✶❏❃✿✴✷✲❢✩✻❅✟❋●✴✽✩✻✶❱✩✍✺❉❅♠✬☎✬t❅♠❀✽✩✛❅✿✺✒❂
❃☞✩⑥❅✟❅♠✬☎✶❣❀✒❂✛⑨ ❅❏❀✷✬❵❅❏✶❱✩✻❊①✺❖❣✽✬☎❀❑✩❜✯●✬☎❅✾☛☎❅❏❀✒✬t❊✭❂❄✺❉❅❏✶❏❂❄✲①✲✵✬✮✶ ❊☎✩✍✺➹▼✒✶❏✬✮✯●✬☎✺❉❅✛❊ ❅➘◆P✶❏❂❄❃ ✬☎✺❉❅❏✬✮✶❏❊①✺✒❋❂❅❏❀✒✬
❋❿✩⑥❅❏✬r☛❖✩✍✺❑✼✿✺✒❂❣❃➤✩✛❅❦❅❏✬☎✶✝❀✷❂✛⑨ ❅♠❀✒✬✫❊⑧❂●✺❉❅❏✶♠❂●✲①✲①✬☎✶✏❣❑✬☎❀✽✩❜✯●✬✮❅▼☛❉❅❏❀✷✬✝❅❏✶✭✩✍❊①✺t❊☎✩✻✺☞✼❖✬✲❊⑧❊❢✼❺✬✫❅♠❂❣❅✟❅✭✩✥❈✣❂❄✴✒❅
❂✍◆ ❅❏❀✒✬✿❋❖✩✛❅❏✬❄❇ ✏◗❈✍❊✭❂❄✺❉❅❏✶❱✩✻❅✟❅✾☛✉❅❏❊①✺❋❊✭✬✂❅❏❀✷✬ ❅♠✶❱✩✍❊①✺✚✩✍✺✽✼✵❅❏❀✒✬❵❊✭❂●✺❉❅♠✶❏❂●✲①✲①✬☎✶❣✩✍✶♠✬ ❅♠❀✒✬✛❂●✺✒✲❀❈➢✩✍❋❄✬☎✺❉❅❏❅
❊①✺❶❅❏❀✒❊①❅❁✬✉❱✽✩✍❃➧▼✒✲①✬r☛ ❅❏❀✒✬✩❅❏❀✷❊✵✶✭✼➧✰✝✾✝❚➮◆P❂●✶♠❃✿✴✒✲②✩✳❊✵❅❁✬ ✷ ✴✷❊✵✯●✩✻✲①✬☎✺❉❅ ❅♠❂❵❅❏❀✒✬✪✐✡✾✝❚➮◆P❂❄✶❏❃✿✴✒✲②✩

❊✎✍❲✳✣☛✍✌✍✎ ☛✒✑ ✓✕✔✖✎ ✝❇✗ ❏✡●✞✗ ✟ ✓✕✔✖✎ ✝❇✵ ✧
�✁

✴ ✣❵↕ ✘☎▼ →❵➙❑➣✙✱✒✜➢➣ ✺❫✘ ➛✥❝❵↕✛✚ ✘ ✚❋✣✝➣✡➔ ✴✂✸ ⑩✈❅❛❊✵❅◗⑨❆❂❄✶✟❅❏❀✛✺✒❂ ❅❏❊①✺✒❋✝❅♠❀✽✩✛❅❚❊✵✺✬❅❏❀✒✬❁❅♠▼✽✬✲❊⑧❊❢✩✻✲✻❊✮✩✍❅❏✬❁❂✻◆❽✩
❅❏✴✷✶❏✺❉❳✈❣✽✩✍❅♠✬✦✼✑❅✟❈❖✺❋❊♠❀✒✶❏❂❄✺✒❂●✴✷❅❵✰❚✾✝❆❅☛✙❅♠❀✒✬❆✩✍❋❄✬☎✺❉❅❏❅❻❊✵✺✡✏ ❊☎✩✍✺❣✬✮✺❖◆P❂●✶✉❊✭✬❁✩✡❅❏✬✙❅✥✕➬❂✍◆❋❊✭❂●❃➧▼✒✴✒❅✭✩✛❅❏❊①❂❄✺✒❅
❊✒❥❧❅❏❀✒✬✟✩✍❋●✬✮✺✽❅♠❅❆❊①✺ ✠✄✭✥✏ ❊✮✩✍✺✒✺✒❂ ❅❆✩❜✯●❂❄❊②✼✑✕✹❇✍✾❁❀✷✬☎✶❏✬✭◆✐❂●✶❏✬❇☛❖◆P❂❄✶❆✩✍✲①✲❑❅✟❅❱✩⑥❅❏✬☎❅ ✖✟❂✻◆❵✩✩❅❏✴✒✶♠✺❉❳✈❣✽✩✍❅♠✬✦✼
❅✟❈❖✺❋❊♠❀✒✶♠❂●✺✒❂❄✴✒❅✪✰❚✾✝❆❅☛ ✖ ❅ ✞ ✚ ✚✦✏✤✢ ✢ ✝✢❊✒❥ ✖ ❅ ✞❯✸ ✸ ✠ ✭✯✏✆✻ ✻ ✝✆☛❖❂❄✶❁✬ ✷ ✴✒❊①✯●✩✍✲①✬☎✺❉❅❏✲❀❈✿☛✍✸ ✸ ✏ ✻ ✻ ✞ ✚ ✚✁✠ ✭ ✏✡✢ ✢✮❇
❁✳✴✒✬✩❅❏❂✂❅❏❀✒❊①❅✡❅✟❅♠✶❏❂●✺✷❋✱✼❖✴✽✩✍✲①❊❀❅✈❈✿☛✍❂✍✯●✬☎✶ ❅❏✴✷✶❏✺❉❳✈❣✽✩✍❅♠✬✦✼➤❅❦❈❿✺♦❊❏❀✷✶❏❂●✺✷❂●✴✒❅❁✰✝✾✝❆ ☛r⑨✡✬✪❊☎✩✍✺➤✼❖✬✉❃✽✺✒✬✬❅❏❀✒✬
❅❏✬✮❃✱▼❑❂●✶❱✩✻✲❆❂❄▼✽✬✮✶❱✩✛❅♠❂●✶✭✍❰◆P✶♠❂●❃ ●✥❡✙✚ ✚✦✏✤✢ ✢✣✍❉❈ ✞ ✸ ✸ ✠ ✭✡✏✆✻ ✻✤✍ ❈❍✞ ✄ ✸ ✸ ✏ ✻ ✻✲●✡✄❞❈❫✞ ✄ ✚ ✚✁✠ ✭
✏✤✢ ✢✧● ✄❞❈✡❇
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✬☎❊❀❅❏❀✷✬☎✶✝✂✶✳☞✖✙✵❇★ ✏Ö✩✻✺✽✼➤❅❏❂❄❃✱✬❣❅♠✴❋❊✙❊✭✬✮❅❏❅❏❂❄✶❣❂✍◆ ✖✛❊✵❅✳❊①✺✞✝❅☛❑❂●✶ ✂✶✳ ✖✙✵ ✂★ ✏ ✩✍✺✽✼➢✩✻✲①✲③❅❏✴♦❊✙❊✭✬☎❅♠❅❏❂●✶♠❅
❂✍◆ ✖✛✩✍✶♠✬✹❊①✺✞✝✉❇

✍✏✎✒✑✔✓✖✕✘✗✚✙✡✛✢✜ ✜✤✣➴á â✦✥☎å ✛ è★✧ ✎
✗✖✕✘✩✠✓✪✛ ✜✒✫✁✬ ➉✁✭ ✛ ✜ ✮ ➉ ✫✰✯ ➲P➻❖å ✬ è
✗✖✕✘✩✠✓✪✛✢✜ ✫✲✱✴✳ ➉✵✭ ✛✢✜ ✮ ➉ ✫ ✭✵➯②➳♠â●➲ ✮✷✶ ✭ ✳✔✮
✗✖✕✘✩✠✓✪✛✢✜ ✫✸✳ ◗✌✹ ✳ ➎ ➉✞✭ ✛✢✜ ✮ ➉ ✫ ✭ ✳ ◗ ✮✷✺ ✭ ✳ ➎ ✮✗✖✕✘✩✠✓✪✛ ✜✒✫✰✻ ✻✽✼✿✾ ✾ ✳ ➉✁✭ ✛ ✜ ✮ ➉ ✫ Ù❵➳✐➲✍å ✼❁❀ ✭ ✳❂✮ è
✗✖✕✘✩✠✓✪✛✢✜ ✫✰✻ ✻✽✼✿✾ ✾❄❃❅✳ ➉
❆ ➉ ✫ ✭✵➯②➳♠â●➲ ✮ ➦✒❇❣➉ ✫ ✭ ✳❂✮ ➦
❈ ✙ ✜✽❉✽✓ ❆❋❊● ❇☛✧ ✎ ❆ ➉ ✫ ❆■❍ ❇❖➦❏❇✑➉ ✫ Ù❛➳P➲✻å ✼❑❀ ❆ è ❍ ✭ ✳❂✮ ✎ ✧❛➦✭ ✛✢✜ ✮ ➉ ✫ ❆

✗✖✕✘✩✠✓✪✛ ✜ ✫✰✻ ✻✽✼✿✾ ✾▲✳ ◗✦▼ ✳ ➎ ➉
❆ ➉ ✫ ✭ Û✭➫❜➭✇Ò❱➲ ✮ ➦❏❇✟➉ ✫ ✭ ✳ ➎ ✮ ➦
❈ ✙ ✜✽❉✽✓ ❇ ❊● ❆ ✧ ✎ ❆ ➉ ✫ ❆ ✺ ❇❖➦❏❇✑➉ ✫ Ù❛➳P➲✻å ✼❑❀ ❆ è ❍ ✭ ✳ ◗ ✮ ✎ ✧❛➦✭ ✛ ✜ ✮ ➉ ✫ ❆

✓✖✣ ✧ ✗✖✕✦✩◆✓
✎ ✧❛➦
✑❂✓✖❖◆P✢✑❂✣ ✭ ✛ ✮ ➇

✛✢✜✏✣ ✥✔◗ ✥ ④ ➜ ❼➧q❩r✍❬✪❾❖❪✮t✇❤❥❧✟❬✹❪✍❞❄❙♠t➁❧♠✈●❙✭❧❏➏❜❤❥❭❄❷



❭❴� ✮ ✍ ➙✒✤✐↕ ▼ ➔ ✴ ❘ ✸✻✺ ✼➬→✏✚♦✯✷✤❩➛❵❴✡✚✢✜✓✱❉✯✝❛✩❝☎✱❺➛✥❞❫✤ ✘☎✳

❦✚✬❵❅♠✴✒✶❏✺➹❂●✴✒✶✣✩⑥❅✟❅♠✬☎✺❉❅❏❊①❂●✺❖❅♠❂✍❅♠❀✒✬✱❃➧❂❺✼❺✬☎✲s❳❨❊♠❀✒✬✲❊❦❥❖❊①✺✒❋➤▼✒✶❏❂ ❣✒✲①✬☎❃✖◆P❂●✶✂❏✽✩✻❊✵✶❨❳ê✰❚✾✝❚❞❡✉❋❄❊✵✯❄✬☎✺Ô✩✍✺
✰✝✾✝❆✶✆✬✞ ✚✡✠✮☛ ✠✌☛✎✍✶☛✔✑✒☛✔✓✎✢★☛☎✩➅◆ê✩✍❊①✶♠✺✒✬☎❅❏❅✏❊✭❂❄✺✽✼❖❊❀❅❏❊①❂❄✺ ✚î◆P❂❄✶ ✆ ☛●✩✍✺❑✼✣✩❜❏✽✩✻❊✵✶❨❳ê✰❚✾✝❚✑◆P❂●✶♠❃✿✴✒✲②✩✞❈ ☛
❊✭❂❄❃✱▼✒✴ ❅❏✬✩❅❏❀✒✬✛❅❏✬✶❅✴✸✺❈ ✻ �×❂✍◆✝❅❦❅❱✩✛❅♠✬☎❅❣❂✻◆ ✆ ❅❏❀✽✩⑥❅✪◆❩✩✍❊①✶❏✲❀❈✱❅✭✩✛❅♠❊✵❅❐◆✷❈❵❈✹⑨❁❊ ❅♠❀➢✶❏✬✮❅❏▼❑✬✲❊✉❅✂❅❏❂ ✚✛❇✡❦✚✬
✴✒❅♠✬❶❅❏❀✒✬❧⑨✡✬✦✩⑥❥✚❊✵✺❉❅♠✬☎✶❏▼✒✶♠✬✙❅❱✩⑥❅❏❊①❂●✺ ◆P❂●✶ ✚ ✡✓❅❏❀✒✬❂❊☎✩✍❅♠✬☞❂✻◆❣❅✟❅❏✶♠❂●✺✒❋➬◆❩✩✍❊①✶❏✺✒✬✮❅❏❅t❊✭❂❄✺✒❅✟❅♠✶❱✩✍❊①✺❉❅❏❅t❊✮✩✍✺
❣❑✬✿❀✽✩✍✺❑✼❖✲①✬✦✼➢❅♠❊①❃✱❊①✲②✩✍✶❏✲❀❈❖❇✒★❁✬✲❊✮✩✍✲①✲✏❅❏❀❑✩✛❅✩❅❏❂➢✬✮✯●✩✍✲①✴✽✩✛❅♠✬ ✩✤◆P❂❄✶❏❃✿✴✒✲②✩✛❂✻◆ ❅♠❀✒✬✛◆P❂●✶♠❃ ✚ ✚✜✏✡✢ ✢ ✝✆☛✢⑨✡✬
✺✒✬✮✬✦✼❖❅♠❂➴✶♠✬☎❅✟❅♠✶❏❊◆❊✉❅✱✩✛❅❦❅❏✬☎✺❉❅♠❊✵❂❄✺❖❅❏❂❖❊✭❂●❃➧▼✒✴✒❅✭✩✛❅❏❊①❂❄✺✒❅✩❅❏❀✽✩⑥❅✣❅✭✩✛❅❏❊①❅❐◆✷❈ ✩✻✲①✲✝◆ê✩✻❊①✶❏✺✒✬☎❅♠❅ ❊⑧❂●✺✒❅❦❅❏✶❱✩✻❊①✺✽❅♠❅
◆P❂❄✶✱✩✍❋❄✬☎✺❉❅❏❅✱✺✷❂r❅✱❊①✺✞✏✛❇✝✾❛❂Ô✼❖✬✙❅♠✬☎✶❏❃➧❊✵✺✷✬❧⑨❁❀✒❊◆❊♠❀✢◆ê✩✍❊①✶♠✺✒✬☎❅❏❅❶❊✭❂●✺✷❅✟❅❏✶✭✩✍❊①✺❉❅❏❅➤✩✍✶❏✬➮❅❱✩✛❅♠❊①❅✈❃✽✬✦✼ ❣❉❈
✩❂❊✭❂●❃➧▼✒✴✒❅✭✩✛❅❏❊①❂❄✺✽☛❫⑨✡✬☞✩✍✴✷❋●❃✱✬✮✺✽❅✬❅❏❀✒✬➤❅✟❅✭✩✛❅♠✬☞❅♠▼✽✩r❊⑧✬❷❣❉❈Ô✩❄✼✒✼❖❊①✺✒❋➬✺✒✬✙⑨❮▼✒✶♠❂●▼❑❂●❅♠❊ ❅♠❊①❂●✺✒❅✂❅❏❀✽✩⑥❅
❊①✺✽✼❖❊◆❊☎✩⑥❅❏✬✟◆✐❂●✶✪✬❜✩r❊♠❀➴✩✍❋❄✬☎✺❉❅ ☞✹★ ✠ ✩✍✺❑✼➤✬✦✩r❊♠❀➮◆ê✩✍❊①✶♠✺✒✬☎❅❏❅✪❊✭❂❄✺✒❅✟❅♠✶❱✩✻❊✵✺❉❅ ✎✽☛♦⑨❁❀✒✬✙❅♠❀✒✬☎✶❣❂❄✶✪✺✒❂ ❅✒✎
❊①❅✬☞⑥❳ê✬☎✺❑✩✛❣✒✲①✬✦✼❅☛❻✩✍✺✽✼✌⑨❁❀✒✬✙❅♠❀✒✬☎✶❣❂❄✶❣✺✒❂r❅ ✎✚❊①❅✬☞⑥❳ ❅✭✩✛❥●✬✮✺③❇✢❏✷❂●✶✩❅❏❀✒❊①❅✟▼✒✴✒✶♠▼✽❂❄❅❏✬r☛✓⑨✡✬✱✼❖✬✉❃✽✺✒✬❵❅♠❀✒✬
✰✝✾✝❆✌✆ �❉✞ ✚❪✠ �✝☛✍✠✌☛✎✍ �✾☛✔✑ �✾☛✔✓ � ✢★❡

✕ ❏✷❂●✶➧✬☎✯●✬☎✶❦❈ ✩✻❋●✬☎✺❉❅✭☞❵★ ✠ ✩✍✺❑✼✢✬☎✯●✬✮✶✟❈✢◆ê✩✻❊①✶❏✺✒✬☎❅♠❅❧❊✭❂●✺✒❅❦❅❏✶✭✩✍❊①✺❉❅ ✎❫★ ✚ ☛ ❅❏❀✒✬✮✶❏✬➬❊✵❅➢✩
✺✒✬✶⑨❮▼✒✶❏❂❄▼✽❂❄❅❏❊❀❅❏❊①❂❄✺ ✚✕✎❲☛ ☞❬☛ ✝✠✟ ✔✁�✄✂ ✝ ✂ ✢❣✩✻✺✽✼✚✩➤✺✒✬✶⑨❮▼✒✶❏❂❄▼✽❂❄❅❏❊❀❅❏❊①❂❄✺ ✚✕✎❲☛ ☞❬☛★✎✬✔✆☎ ✝ ✟ ✢★❡✒✠ � ✞
✠ ✁ ✳ ✚ ✜✗✠ ✜ ✥ ✝✠✟✭✔✝�✄✂ ✝ ✂❲☛★✎✬✔✆☎ ✝✠✟✪★✰✵☎❇

✕ ✾❁❀✒✬✛❅✟❅✭✩✛❅♠✬☎❅❣❂✍◆✝✆ � ❊✭❂❄✶❏✶♠✬☎❅❏▼❑❂●✺✽✼❂❅♠❂❶❅❏❀✒✬✂❅❏✶✭✩✍✺✒❅♠❊ ❅♠❊①❂●✺✒❅✟❂✍◆✻✆ ❡❲✍ � ✞ ✥ ✚ ✖✫☛ ✖✰❆ ✢ ❅ ✖✰❆❛❊✵❅❣✩
❅♠✴❋❊✙❊✭✬☎❅♠❅❏❂❄✶❣❂✍◆ ✖❣❊①✺❑✆☛★❿❇

✕ ❏✷❂●✶✉✬☎✯❄✬☎✶✟❈✟❅❦❅❱✩✛❅♠✬✟✚ ✖✫☛ ✖✰❆✜✢ ★✹✍ � ✩✻✺✽✼✳✬☎✯●✬☎✶❦❈❣✩✍❋●✬✮✺✽❅ ☞✏★ ✠❤☛✥❅❏❀✷✬❡❅♠✶❱✩✻✺✒❅❏❊❀❅❏❊①❂❄✺✷✓ � ✳✍✚✁✖✫☛✍✖✰❆✜✢❜☛ ☞✿✵
❊①❅✪❂ ❣✒❅❱✩✻❊①✺✒✬✦✼➧◆P✶♠❂●❃ ✓❇✳☞✖✰❆ ☛ ☞q✵ ❣❉❈➤✶❏✬✮▼✒✲②✩r❊✭❊①✺✒❋➧✬✦✩r❊♠❀➢❅❦❅❱✩✛❅♠✬ ✖✰❆❘❆❛✩✍▼✒▼❑✬✦✩✻✶❏❊①✺✒❋✱❊①✺✮✓❇✳☞✖✰❆ ☛ ☞✿✵❙❣❉❈
❅♠❀✒✬❣❅✟❅✭✩✛❅♠✬ ✚✁✖✰❆ ☛✍✖✰❆❘❆ ✢☎❇✒❏✷❂●✶❁✬✉❱✽✩✍❃➧▼✒✲①✬r☛❄❊❥◆❊✓❇✳☞✖✰▲✚☛ ☞q✵✒✞ ✥ ✥✎✖ ✸ ☛ ✖ ❍ ★ ☛ ✥ ✖✧✪✢★ ★q☛❉❅♠❀✒✬☎✺

✓ � ✳✍✚ ✖✫☛ ✖✰▲ ✢❜☛ ☞✿✵❊✞ ✥ ✥ ✚ ✖✰▲✚☛ ✖ ✸ ✢ ☛ ✚✁✖❛▲❄☛✍✖ ❍ ✢ ★ ☛ ✥ ✚✁✖❛▲❄☛✍✖✧✪ ✢ ★ ★ ✧

✕ ❏✷❂●✶❁✬☎✯❄✬☎✶✟❈➧❅✟❅✭✩✛❅❏✬ ✚ ✖✫☛ ✖✰❆ ✢❈★✮✍ � ☛❉⑨✡✬✟❀✽✩❜✯●✬
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✭ ④➠❼❜➩✚ì✦⑦ ✮ ➀➧➇●④✡❾❿❲✮❞✍❤②♥✒❼❽➇❿❼✽❲✮❬✟❯❖❪✦❳❩❨✭♥●❲✮❭●❞✣s❑➇❖➩✱❪✮t❥❯❖❙✭❳✭➇❵❸❛❙☎❲✭t✇❤❥Ï☎❲✮❾✍t❥❙❣❲✮❭●❞❣❝❄❭●❳❩❙☎❲✭t✇❤❥Ï☎❲✮❾✍t❥❙✟❧✭❪✦❭❄❧✭❝●❳✐➞
❳❩❙✭❭✍❨✪❯❄❳❩❪✦❷❜❳❏❲✮❬Õq❩❯❖❙✭❧♠❤✇➡❿❧☎❲☎❨✐❤❥❪❜❭●q✭➇➢❡✐❭➬Ù❵➳✐➚☎➪✒♠✉♥✔✈✍➯❥Ü✿ß✭➵❖➯✩♠❁ä✉➚❜➭①➭❥➚✒✇☎â❄➸①â●➽➝➚✍➵❉q❁â❄➯②➚✍➽✪➫✍➯➺➫✬①
♦✒➫✍➵✍➻✍â●➫☎➻✻➲✭Ò❣➫✍➵❿Ú➧Ù❛➳P➚❏➻✻➳P➫✍➽✳➽✪➸①➵✍➻❜♥❵♣❜❪✮t❥❝●❬✟❙☞ï❜➆✦➑ ❪☎❫●♦❺➲♠➪☎➯②â❄➳P➲●②❁➚✍➯②➲✭Ò✣➸①➵✢ä✉➚✍➽❛➾✽â❄➯②➲☎➳
á ➪☎➸①➲☎➵❖➪❏➲⑧♥✦❯❿❲✮❷❜❙❱q✳⑤③♣❿⑤☎➆✍♥❑⑤☎⑦✦ì❜⑦✍➇



✭ ❹❛❹❛ð✁�③⑦✮⑩ ✮ ❡♠➇❿❹❻❙✭❙✭❳✭♥❵❦❖➇✒❹❻❙❱❭✻➞ê❘✡❲✭♣❜❤❥❞✒♥❆❘➅➇❿ð✡❙♠❤❥q❩❨✭♥❶❸➠➇❿ð✡❙✭➋❛❤❥❳❩❨❩Ï✭❬➘❲✮❭✒♥❆❲✮❭●❞✚➀➧➇●é❻❪✍❙❏t✇❤②➇Ô➀✛❙✭❨❩✈●❪✍❞✻➞
❪✮t❥❪❜❷✦r✱❲✮❭●❞➧q❩r✍q❩❨❩❙❱❬ ❫②❪✦❳✡❯●❳❏❲✮❧✭❨✐❤❥❧⑧❲⑧t③❫②❪❜❳❩❬❣❲✭t✉♣✦❙✭❳✐❤✇➡❖❧⑧❲✮❨✐❤❥❪❜❭➢❪☎❫❛❳❩❙☎❲☎❧✭❨✐❤❥♣❜❙✹✈❖❲☎❳❩❞❄➋✝❲☎❳❩❙❜➇❆❡✐❭
Ù❛➳P➚✮➪✒♠✡✈✍➯❥Ü✛ä✉➚✍➵✭Û✭➲☎➳✐➲☎➵❖➪❏➲③➚✍➵✑ä✉➚✍➽❛➾✽â●➯➺➲☎➳✺q❁➸①Ú✍➲♠Ú✄✂❿➲☎➳♠➸ ☎❵➪♠➫✍➯②➸①➚✍➵❄♥P♣❜❪☎t❥❝❄❬✹❙✡ì✍⑤☎ì✝❪✮❫✺♦✒➲♠➪☎➯②â●➳✐➲
②❁➚✍➯②➲✭Ò✡➸✵➵➤ä✉➚✍➽❶➾✽â●➯②➲☎➳ á ➪☎➸①➲☎➵❖➪❏➲✭♥☎❯❖❲☎❷❜❙✭q✪⑤☎ì❜➑✟♣❖⑤⑧⑦❜ï✻♥✉⑤⑧⑦❜⑦☎⑩❄➇

✭ ❹❛❴✝➀ � ⑦✦⑨ ✮ ➄✍➇✇❸✡➇●❹❻❝●❳❩❧❏✈✷♥ ➈ ➇✇➀➧➇●❴❻t✵❲☎❳❩➏❜❙❜♥✝✆✳➇ ❼❽➇●➀✛❧☎➀✑❤✇t✇t✵❲☎❭✷♥✽❘❁➇✇❼✉➇●❘❶❤✇t✇t②♥❺❲✮❭●❞✣❼❽➇❥➄✍➇●➂❚➋✝❲☎❭❄❷●➇③❦✍r✍❬✳➞
❾❖❪✮t✇❤❥❧✟❬✹❪✍❞❄❙♠t③❧❏✈●❙✭❧♠➏❜❤❥❭●❷❄➉③⑤☎⑨ ➎ ✙ q❩❨❏❲✮❨❩❙❱q❁❲✮❭●❞✿❾❖❙✭r✦❪❜❭●❞✷➇➠❡✐❭➧Ù❵➳✐➚☎➪✒♠✟✞✍➯ÐÜ á Ó❜➽❛➾❿➚❜Ò✭➸✵â❄➽×➚✍➵
♦✒➚❏➻✻➸✵➪❁➸①➵➤ä✉➚✍➽❛➾✽â❄➯②➲☎➳ á ➪☎➸①➲☎➵❖➪❏➲✭♥❜❯❿❲✮❷✦❙✭q✡⑩➐➑❜ì✟♣✍⑩✍ï✦⑦✻♥✉⑤⑧⑦❜⑦❜⑨✍➇

✭ ❹✡✠✡➩ ⑦✮⑩ ✮ æ✳➇❖❹③❙✭❳❩❭❄✈●❪✮t❥❨❩Ï✦♥❖➀➧➇ é✳➇☛✠❵❲✮❳❩❞✍❤②♥●❲☎❭❄❞❣s❑➇●➩✱❪✮t❥❯❖❙✭❳✭➇❵④✡❭✹❲✮❝●❨❩❪❜❬❣❲☎❨❏❲⑧➞P❨❩✈●❙✭❪❜❳❩❙✭❨✐❤❥❧✪❲☎❯❄❯●❳❩❪✍❲☎❧♠✈
❨❩❪✛❾●❳❏❲✮❭●❧♠✈✍❤❥❭❄❷☎➞P❨✐❤❥❬✟❙✿❬✟❪✍❞●❙♠t✝❧❏✈❄❙✭❧❏➏❜❤❥❭●❷❄➇✿❡P❭➮Ù❵➳✐➚☎➪✒♠✉✈✍➯❥Ü➬ä✉➚✍➵✭Û✭➲☎➳P➲✮➵❿➪♠➲✟➚✍➵➴ä✉➚✍➽❶➾✽â●➯②➲☎➳
q➅➸✵Ú✍➲♠Ú☞✂❖➲☎➳❏➸ ☎❛➪❏➫✍➯➺➸✵➚✍➵❄♥❏♣❜❪✮t❥❝●❬✟❙➠ì✻⑤☎ì✡❪☎❫❈♦✒➲❏➪☎➯➺â●➳✐➲ ②❁➚✍➯②➲✭Ò③➸①➵✿ä✉➚✍➽❛➾✽â❄➯②➲☎➳ á ➪☎➸①➲☎➵❖➪❏➲✭♥♠❯❿❲✮❷✦❙✭q
⑤✭⑩✍➑✟♣❖⑤⑧ë❜ë✻♥✉⑤⑧⑦❜⑦☎⑩❄➇

✭ ❴ ➈ ì✻⑤ ✮ ➈ ➇ ➀➧➇✉❴❻t✵❲☎❳❩➏❜❙✿❲☎❭❄❞ ➈ ➇ ④✳➇ ➈ ❬✹❙✭❳❩q❩❪❜❭✒➇✱❘❚❙❱q✐❤❥❷❜❭✚❲☎❭❄❞☞q❩r✍❭✍❨❩✈❄❙✭q✐❤❥q❣❪☎❫✡q❩r✍❭●❧❏✈❄❳❩❪✦❭✻❤❥Ï☎❲☎❨✐❤❥❪❜❭
q❩➏❜❙♠t❥❙✭❨❩❪✦❭❄q✝❝●q✐❤❥❭❄❷✹❾❄❳❏❲☎❭❄❧❏✈✻❤❥❭●❷❣❨✐❤❥❬✟❙✡❨❩❙❱❬✟❯❖❪❜❳❏❲✭t✒t❥❪❜❷✮❤❥❧✦➇❛❡✐❭✿Ù❵➳✐➚☎➪✒♠✍✌✣➚✍➳✏✎➐ÒêÜ❖➚♠➾ ➚✍➵ ♦✒➚❏➻✍➸①➪
➚❩Û✡Ù❛➳P➚♠➻✍➳P➫✍➽➅Ò❏♥❖♣✦❪✮t❥❝●❬✟❙✛⑤☎ï✍⑤✪❪✮❫ ♦✒➲❏➪☎➯➺â●➳✐➲❜②❁➚✍➯②➲✭Ò❁➸✵➵➤ä✉➚✍➽❶➾✽â●➯②➲☎➳ á ➪☎➸①➲☎➵❖➪♠➲✭♥✦❯❖❲☎❷❜❙✭q✪ë✦➑✑♣
➆✻⑤❜♥✽⑤☎⑦✦ì✻⑤❜➇

✭ ❴ ➈ ❦●ì❜í ✮ ➈ ➇ ➀➧➇✝❴❻t✵❲✮❳❩➏✦❙❜♥ ➈ ➇ ④✳➇ ➈ ❬✟❙❱❳❩q❩❪❜❭✒♥❁❲☎❭❄❞Ô④✳➇ s❑➇✝❦❜❤❥q❩❨✐t✵❲✻➇ ④✡❝●❨❩❪❜❬❣❲☎❨✐❤❥❧➢♣❜❙✭❳✐❤✇➡❿❧☎❲✮❨✐❤❥❪✦❭✢❪✮❫
➡❖❭✍❤❥❨❩❙♠➞Pq❩❨❏❲✮❨❩❙✿❧✭❪✦❭❄❧❱❝❄❳❩❳❩❙✭❭✍❨✣q❩r✍q❩❨❩❙✭❬✟q✟❝●q✐❤❥❭●❷➮❨❩❙❱❬✟❯❖❪❜❳❏❲✭t✡t❥❪✦❷✮❤❥❧✿q❩❯❖❙✭❧❏❤✇➡❖❧☎❲☎❨✐❤❥❪❜❭●q✮➇ q✟ä✝r
s❄➳✐➫✍➵●Ò✭➫✍➪☎➯②➸①➚✍➵❄Ò❵➚✍➵✑Ù❵➳✐➚❏➻✍➳✐➫✍➽✪➽✳➸✵➵✍➻✰♦✒➫✍➵✍➻✍â●➫☎➻✻➲✭Ò❵➫✍➵❖Ú á Ó☎Ò✭➯②➲☎➽❁Ò♠♥➐ì✻åP➑✦è♠➉✇➑☎⑩❜⑩✛♣✻➑❜í✦ï✻♥❑⑤⑧⑦❜ì✦í✻➇

✭ ❴✍✆❁❦●ì✻⑤ ✮ ④✳➇ ✆✳➇❖❴❛✈❿❲✮❭●❞❄❳❏❲✍♥✽❘➅➇ ❴✡➇✑✆✡❪❜Ï❱❙✭❭✷♥✽❲☎❭❄❞✱❼✉➇Ð➄✍➇❺❦✻❨❩❪✍❧❏➏✍❬✟❙✭r✦❙✭❳✭➇✝④❚t❥❨❩❙❱❳❩❭❖❲☎❨✐❤❥❪❜❭✒➇☞✒✍➚✍â❄➳❏➵❖➫❜➭✽➚❩Û
➯ÐÜ❖➲ q❁Ò♠Ò❱➚☎➪☎➸①➫✍➯②➸①➚✍➵❛Û✭➚✍➳✟ä✉➚✍➽❛➾✽â●➯➺➸✵➵✍➻✰r✿➫✍➪❏Ü❖➸①➵❖➲☎➳❏Ó✮♥➐➑❜ì✍å❩⑤☎è♠➉❥⑤❜⑤✭⑩✒♣❖⑤⑧ï❜ï✻♥✉⑤⑧⑦❜ì✍⑤❜➇

✭ ❴❵t❥❙⑧⑦❜ï ✮ ❸➠➇❿❴❻t❥❙☎❲✭♣❜❙❏t✵❲✮❭●❞✷➇✝④➬t✇❤❥❭●❙☎❲✮❳✐➞P❨✐❤❥❬✟❙✹❬✟❪✍❞❄❙❏t✇➞✐❧❏✈●❙✭❧♠➏❜❤❥❭●❷✣❲⑧t❥❷✦❪❜❳✐❤❥❨❩✈●❬ ❫②❪✦❳❛❨❩✈●❙❁❲⑧t❥❨❩❙❱❳❩❭❖❲☎❨✐❤❥❪❜❭✍➞
❫②❳❩❙✭❙✡❬✹❪✍❞❖❲✭t✟✓❄➞P❧☎❲⑧t❥❧✭❝✍t❥❝●q✭➇❁ã✒➚✍➳♠➽✪➫❜➭★r ➲✮➯❥Ü❖➚☎Ú❜Ò❆➸①➵ á Ó☎Ò✭➯②➲☎➽✕✔❁➲✭Ò❱➸✇➻✍➵❄♥●➑✍➉Ð⑤⑧➑✻⑤③♣❿⑤✭⑩➐➆✻♥❑⑤⑧⑦❜⑦✦ï✻➇

✭ ❘❶❤✇t✵ì❜⑦ ✮ ❘➅➇ ❼❽➇✽❘❶❤✇t✇t②➇ s❄➳P➫✍➪♠➲❣➯❥Ü❖➲❏➚✍➳♠Ó✝Û✭➚✍➳✪➫✍â❄➯②➚✍➽✪➫✍➯②➸①➪❁Ü❖➸①➲☎➳✐➫✍➳P➪❏Ü❖➸①➪♠➫❜➭✗✖✮➲☎➳❏➸ ☎❛➪❏➫✍➯②➸①➚✍➵✿➚❩Û➅Ò②➾❿➲♠➲❏Ú✛➸✵➵❄➼
Ú✍➲ê➾❿➲☎➵❖Ú✍➲☎➵❖➯✒➪☎➸①➳✐➪☎â●➸①➯①Ò♠➇➁➀✛❡ ➜ s✉❳❩❙✭q❩q✭♥✽⑤☎⑦❜ì✦⑦✻➇

✭ ➈ ➂❆ì❜í ✮ ➈ ➇ ④✳➇ ➈ ❬✹❙✭❳❩q❩❪❜❭➢❲☎❭❄❞✚➄✍➇ é✳➇✽➂❆❲⑧t❥❯❖❙✭❳❩❭✒➇☞❦✻❪✦❬✟❙✭❨✐❤❥❬✟❙❱q❣❲✮❭●❞➤❭●❪❜❨✪❭❄❙✭♣✦❙✭❳✟❳❩❙✭♣❜❤❥q✐❤❥❨❩❙❱❞✷➉❵æ✡❭
❾❄❳❏❲☎❭❄❧❏✈✻❤❥❭●❷✛♣✦❙✭❳❩q❩❝●q❚t✇❤❥❭●❙☎❲✮❳❆❨✐❤❥❬✟❙❜➇✁✒✍➚✍â●➳❏➵❖➫❜➭✒➚❩Û❁➯❥Ü❖➲❍q✟ä✝r✣♥✒ï✦ï✻å❩⑤☎è♠➉❥⑤☎ë✍⑤③♣❿⑤☎➆❜ì✍♥✉⑤☎⑦✦ì❜í✻➇

✭ ➈ ➄✦ì✦ì ✮ ➈ ➇ ④✳➇ ➈ ❬✹❙✭❳❩q❩❪❜❭➢❲☎❭❄❞➴❴✡➇✒➄☎❝❄❨✐t✵❲✍➇ ➜ ✈❄❙❣❧✭❪✦❬✟❯✍t❥❙✭➨❜❤❥❨✐r➢❪✮❫❶❨❩❳❩❙✭❙✣❲✮❝●❨❩❪❜❬❣❲☎❨❏❲➧❲☎❭❄❞➧t❥❪✦❷✮❤❥❧✭q
❪✮❫③❯●❳❩❪❜❷❜❳❏❲☎❬✟q✭➇❛❡P❭➧Ù❵➳✐➚☎➪✒♠✙✘✛✚✍➯❥Ü✑ß♠à③à③à á Ó✦➽❶➾❿➚❜Ò❱➸①â❄➽ ➚✍➵✛ã✒➚✍â●➵❖Ú✍➫✍➯②➸①➚✍➵✻Ò❶➚❩Û✟ä✉➚✍➽❶➾✽â●➯②➲☎➳
á ➪☎➸①➲☎➵❖➪♠➲✭♥✦❯❖❲☎❷❜❙✭q❆ï✦í❜ì✑♣✻ï❜➆✦➆✻♥✉⑤☎⑦✦ì❜ì✍➇

✭ ➈ ❼✽ì❜ë ✮ ➈ ➇ ④✳➇ ➈ ❬✟❙✭❳❩q❩❪❜❭Ô❲☎❭❄❞Ô❴✡➇ ➞ê❼❽➇❵❼✷❙♠❤②➇ ➀✛❪✍❞❖❲✭t✇❤❥❨✐❤❥❙✭q✿❫②❪❜❳❣❬✟❪✍❞●❙♠t❁❧❏✈●❙✭❧♠➏❜❤❥❭●❷❄➉➠❹❻❳❏❲☎❭❄❧❏✈✻❤❥❭●❷
❨✐❤❥❬✟❙✑t❥❪✦❷✮❤❥❧✿q❩❨❩❳✐❤❥➏❜❙❱q✑❾❿❲✮❧❏➏❖➇➢❡✐❭✚Ù❵➳✐➚☎➪✒♠✜✘✛✢✍➯ÐÜ❉q✟ä✝r á Ó❜➽❛➾❿➚❜Ò✭➸①â●➽ ➚✍➵➤Ù❵➳♠➸①➵❿➪✮➸ ➾✒➭❥➲⑧Ò✹➚❩Û
Ù❛➳P➚♠➻✍➳P➫✍➽✳➽✪➸①➵✍➻✰♦✒➫✍➵➐➻✻â●➫☎➻✍➲✭Ò♠♥✦❯❖❲☎❷❜❙✭q➠ì✮⑩✒♣●⑦❜í✍♥❑⑤⑧⑦❜ì❜ë✍➇

✭ ➈ ❼✽ì❜í ✮ ➈ ➇ ④✳➇ ➈ ❬✟❙❱❳❩q❩❪❜❭☞❲✮❭●❞➤❴✡➇ ➞❩❼✉➇✒❼✒❙♠❤②➇ ➈✙✣ ❧♠❤❥❙✭❭✍❨❁❬✟❪✍❞●❙♠t③❧❏✈❄❙❱❧♠➏❜❤❥❭●❷✛❤❥❭✤❫❢❳❏❲✮❷❜❬✹❙✭❭✍❨❩q❁❪✮❫❵❨❩✈❄❙
❯❄❳❩❪✦❯❖❪❜q❩❪☎❤❥❨✐❤❥❪❜❭❿❲⑧t❶➀✛❝✻➞P❧☎❲✭t❥❧✭❝✻t❥❝●q✭➇✝❡✐❭✱Ù❛➳P➚☎➪✛♠✺♥❜Ò✭➯ á Ó❜➽❛➾❖➚❜Ò❱➸①â●➽×➚✍➵ ♦✒➚❏➻✍➸①➪❁➸①➵✱ä✉➚✍➽❶➾✽â●➯②➲☎➳
á ➪☎➸①➲☎➵❖➪♠➲✭♥✦❯❖❲☎❷❜❙✭q❆➑✦í❜➆✑♣✻➑❜➆✦ì✻♥✉⑤☎⑦✦ì❜í✍➇

✭ ➈ ❦●ì✮⑩ ✮ ➈ ➇ ④✳➇ ➈ ❬✹❙✭❳❩q❩❪❜❭ ❲✮❭●❞➮④✪➇❿s➁➇❽❦➐❤❥q❩❨✐t✵❲✍➇➴❘❚❙✭❧♠❤❥❞✍❤❥❭●❷➮❾●❳❏❲✮❭●❧❏✈✻❤❥❭●❷➢❨✐❤❥❬✟❙✑t❥❪✦❷✮❤❥❧❜➇➢❡P❭îÙ❵➳✐➚☎➪✒♠
♥✔✈✍➯ÐÜ✸q➘ä✺r á Ó❜➽❛➾❖➚❜Ò❱➸①â●➽×➚✍➵✭s❖Ü❖➲♠➚✍➳❏Ó✟➚❩Û✟ä✉➚✍➽❛➾✽â●➯➺➸✵➵✍➻❜♥❖⑤☎⑦✦ì✮⑩❄➇

✭ ➱✉❼❑➆❜⑦ ✮ ➀➧➇Ð➄✍➇❿➱✷❤❥q❩❧❏✈❄❙✭❳➠❲✮❭●❞✱❸✡➇ ➈ ➇✒❼✽❲✮❞●❭❄❙✭❳✭➇❶s❽❳❩❪✦❯❖❪❜q✐❤❥❨✐❤❥❪✦❭❖❲✭t❛❞●r✍❭❿❲✮❬✳❤❥❧✳t❥❪✦❷✮❤❥❧✟❪☎❫③❳❩❙✭❷❜❝✍t✵❲✮❳❆❯❄❳❩❪☎➞
❷❜❳❏❲✮❬✹q✭➇✤✒✍➚✍â●➳❏➵❖➫❜➭✒➚❩Û✟ä✉➚✍➽❛➾✽â❄➯②➲☎➳✡➫✍➵❿Ú á Ó✮Ò❱➯➺➲☎➽❁Ò á ➪☎➸①➲☎➵❖➪♠➲✭Ò❏♥✍⑤☎ì✍➉Ð⑤⑧⑦✮⑩✛♣✻➑✻⑤✦⑤❜♥✉⑤☎⑦✦➆❜⑦✍➇

✭ ð❁❦❄❦●❼❑⑦☎⑩ ✮ ❸➠➇❿ð❁❲✭➋❛t✇❤❥❧♠➏❖♥➅❸➠➇❿❦✍❙✭❷✍❲✭t✵❲✻♥✟➄✍➇❿❦✍❪❜❷➐❲❜❲✮❳❩❞✍➞P④✡❭●❞❄❙❱❳❩q❩❙✭❭✷♥➅❲✮❭●❞×➃➅➇❿❼✷r✍❭●❧❏✈✷➇Ö❼❺❤❥♣✦❙✭❭●❙✭q❩q✤❤❥❭
❨✐❤❥❬✟❙✭❞☞❲✮❭●❞➤❝❄❭✍❨✐❤❥❬✹❙✭❞➤q❩r✍q❩❨❩❙✭❬✟q✭➇✹❡✐❭➢Ù❛➳P➚☎➪✛♠✟✘✍Ý●➳✐Ú✟ß✭➵❿➯ ♠❆ä✉➚❜➭①➭❥➚✒✇☎â❄➸①â●➽❰➚✍➵❭q➅â●➯②➚✍➽✳➫✍➯②➫✬①
♦✒➫✍➵✍➻✍â❄➫☎➻✍➲✭Ò❣➫✍➵❖Ú✱Ù❛➳P➚♠➻✍➳P➫✍➽✳➽✪➸①➵✍➻❜♥③♣❜❪☎t❥❝❄❬✟❙ ì❜➑❜⑨➤❪☎❫●♦✒➲❏➪☎➯②â❄➳P➲●②❁➚✍➯②➲✭Ò✛➸✵➵✢ä✉➚✍➽❶➾✽â●➯②➲☎➳
á ➪☎➸①➲☎➵❖➪♠➲✭♥✦❯❖❲☎❷❜❙✭q❁⑤⑧í❜í✑♣❿⑤☎➆✦➆✻♥✉⑤☎⑦✦⑦✮⑩●➇

✭ ➂❚❪✍❲✦ì❜ë ✮ ❴➠➇ ④✳➇ ❸✡➇●➂❚❪➐❲✮❳❩❙❜➇✪ä✉➚✍➽✪➽✪â❄➵❖➸✵➪♠➫✍➯②➸①➵✍➻ á ➲③✇☎â●➲✮➵❿➯➺➸✵➫✮➭●Ù❛➳P➚✮➪❏➲✭Ò♠Ò❱➲✭Ò♠➇➁s✉❳❩❙✭❭✍❨✐❤❥❧✭❙♠➞ê➂✡❲✭t✇t②♥✉⑤☎⑦✦ì❜ë✻➇
✭ ➂❚❪✮t✵⑦✦➆ ✮ ð✳➇Ð➄✍➇❿➂❚❪☎t❥Ï✭❬❣❲☎❭❄❭✒➇ ➜ ✈●❙❁❬✟❪✍❞❄❙❏t✉❧❏✈❄❙✭❧❏➏❜❙❱❳✡❦●s✉❡❩➃➅➇❵ß♠à③à❻à❅s●➳✐➫✍➵❄Ò✴♠✉➚✍➵ á ➚❩Û✭➯✦✥✉➫✍➳✐➲❁à❛➵✍➻✍➸Ð➼

➵❖➲♠➲☎➳❏➸①➵✍➻❜♥➐➑❜ï✻åPë✦è♠➉✇➑✦➆❜⑦✟♣●➑❜⑦✦ë✻♥✽➀✿❲✭r➧⑤⑧⑦❜⑦✦➆✻➇❵➱❄❪❜❳❩❬➘❲⑧t③➀✛❙❱❨❩✈❄❪✍❞●q❚❤❥❭✱❦✍❪✮❫②❨P➋✝❲✮❳❩❙✪s✉❳❏❲✮❧❱❨✐❤❥❧✭❙❜➇
✭ ❡✐❬✟❬❣ì✍⑤ ✮ ➃➅➇●❡✐❬✟❬✹❙✭❳❩❬❣❲✮❭✒➇✹➃❚❝●❬✳❾❿❙✭❳❁❪✮❫❵➟✍❝❖❲☎❭✍❨✐❤✇➡❖❙❱❳❩q✳❤❥q❁❾❖❙✭❨❩❨❩❙✭❳❁❨❩✈❿❲✮❭✱❭✍❝●❬✳❾❖❙❱❳✳❪☎❫❛❨❏❲☎❯❖❙✟❧✭❙♠t✇t❥q✭➇

✒✍➚✍â❄➳❏➵❖➫❜➭✒➚❩Û✟ä✉➚✍➽❛➾✽â●➯➺➲☎➳❆➫✍➵❖Ú á Ó☎Ò✭➯②➲☎➽ á ➪☎➸①➲☎➵❖➪❏➲✭Ò♠♥✦➑✦➑✻åPï✦è♠➉✇ï✦ì✮⑩✛♣➐⑩✍⑨✦í✻♥✉⑤☎⑦✦ì✻⑤✦➇



✭ ✆✡❪✦Ï☎ì❜ï ✮ ❘➅➇✝✆✡❪❜Ï❱❙✭❭✷➇ ❸❛❙✭q❩❝✍t❥❨❩q✳❪✦❭➤❨❩✈❄❙❣❯●❳❩❪❜❯❖❪✦q✐❤❥❨✐❤❥❪❜❭❿❲⑧t ✓❿➞P❧☎❲✭t❥❧✭❝✍t❥❝❄q✭➇ s❿Ü❖➲♠➚✍➳P➲✮➯②➸①➪❏➫❜➭③ä✉➚✍➽❛➾✽â❄➯②➲☎➳
á ➪☎➸①➲☎➵❖➪❏➲⑧♥➐➑❜➆✍➉✇ï✦ï❜ï✟♣●ï❜ë☎⑩❄♥✉⑤⑧⑦❜ì❜ï✍➇

✭ ✆✤✠➠⑦❜ë ✮ æ✳➇✝✆✡❝❄❯✍❫②❙✭❳❩❬❣❲☎❭➢❲✮❭●❞☞➀➧➇ é✪➇✑✠❛❲☎❳❩❞✻❤②➇✣æ✡❭✱❨❩✈❄❙✹❧✭❪❜❬✟❯✍t❥❙✭➨❜❤❥❨Pr➤❪✮❫✝❾●❳❏❲✮❭●❧❏✈✻❤❥❭●❷➧❬✹❪✍❞❄❝✍t✵❲✮❳
❬✟❪✍❞●❙♠t❛❧❏✈●❙✭❧♠➏❜❤❥❭●❷❄➇✪❡P❭➮Ù❵➳✐➚☎➪✒♠❴✈✍➯❥Ü➢ä✉➚✍➵✭Û✭➲☎➳✐➫✍➵❿➪♠➲✪➚✍➵➮ä➁➚✍➵❖➪☎â❄➳❏➳✐➲☎➵❖➪☎Ó❏s❖Ü❖➲❏➚✍➳❏Ó✮♥❖♣✦❪✮t❥❝●❬✟❙
⑦❜í✦➑✳❪✮❫ ♦✒➲❏➪☎➯②â❄➳P➲❍②❁➚✍➯②➲✭Ò✡➸✵➵➤ä✉➚✍➽❶➾✽â●➯②➲☎➳ á ➪☎➸①➲☎➵❖➪❏➲✭♥❜❯❿❲✮❷✦❙✭q✡⑩➐⑨❜ì✑♣➐⑩✍➑✦➑✻♥✉⑤☎⑦✦⑦❜ë✍➇

✭ ✆✤✠➠⑦❜í ✮ æ✳➇✝✆✡❝❄❯✍❫②❙✭❳❩❬❣❲☎❭✱❲✮❭●❞✿➀➧➇ é✳➇✝✠❛❲☎❳❩❞✻❤②➇❵➀✛❪✍❞●❝✻t❥❙✟❧❏✈●❙✭❧♠➏❜❤❥❭●❷❄➇✝❡P❭➧Ù❵➳✐➚☎➪✒♠❑Þ●➯❥Ü ä➁➚✍➵✭Û✭➲☎➳✐➲☎➵❖➪❏➲
➚✍➵✿ä✉➚✍➽❶➾✽â●➯②➲☎➳✝q❁➸①Ú✍➲❏Ú ✂❖➲☎➳❏➸ ☎❛➪❏➫✍➯②➸①➚✍➵❄♥❏♣❜❪☎t❥❝❄❬✟❙❁⑤✦⑤☎⑨❜➑❁❪✮❫✎♦✒➲♠➪☎➯②â●➳✐➲✉②❁➚✍➯②➲✭Ò❛➸✵➵✛ä✉➚✍➽❛➾✽â❄➯②➲☎➳
á ➪☎➸①➲☎➵❖➪❏➲⑧♥✦❯❿❲✮❷❜❙❱q❁➆❜ë✟♣●ì✦í✻♥❑⑤⑧⑦❜⑦✦í✻➇

✭✇❼✽s❻ì✦ë ✮ æ✳➇❿❼❺❤❥❧❏✈✍❨❩❙✭❭❄q❩❨❩❙❏❤❥❭✚❲✮❭●❞➤④✪➇❖s✉❭✍❝●❙♠t✇❤②➇✱❴❛✈❄❙❱❧♠➏❜❤❥❭●❷➧❨❩✈❿❲✮❨✡➡❿❭✍❤❥❨❩❙✛q❩❨❏❲✮❨❩❙❣❧✭❪✦❭❄❧❱❝❄❳❩❳❩❙✭❭✍❨✪❯●❳❩❪✮➞
❷❜❳❏❲☎❬✟q✡q❏❲☎❨✐❤❥q✐❫②r✿❨❩✈❄❙❏❤❥❳✡t✇❤❥❭❄❙☎❲☎❳❁q❩❯❖❙✭❧♠❤✇➡❿❧☎❲☎❨✐❤❥❪❜❭✒➇✳❡P❭➤Ù❛➳P➚☎➪✛♠✘♥ ✘●➯❥Ü✗q➘ä✺r á Ó✦➽❶➾❿➚❜Ò❱➸①â❄➽×➚✍➵
Ù❛➳❏➸①➵❖➪☎➸ ➾✒➭❥➲✭Ò✝➚❩Û✡Ù❵➳✐➚❏➻✍➳✐➫✍➽✪➽✪➸①➵✍➻✲♦✒➫✍➵✍➻✍â❄➫☎➻✍➲✭Ò❏♥❜❯❿❲✮❷✦❙✭q❆⑦❜➆✑♣❿⑤☎⑨✦➆✻♥✉⑤☎⑦✦ì❜ë✍➇

✭✇❼✒r✍❭❖⑦✦í ✮ ➃➅➇ ④✳➇❿❼✷r✍❭●❧❏✈✷➇ ✔❁➸❥Ò✭➯②➳❏➸ ✥☎â❄➯②➲❏Ú✳➫❜➭ ➻✍➚✍➳❏➸①➯❥Ü❖➽➅Ò❏➇✉➀✛❪✦❳❩❷✍❲☎❭ ✆❁❲✮❝✍❫②❬❣❲✮❭●❭✒♥❑⑤☎⑦✦⑦❜í✍➇
✭✇➀✛❧⑧➀✿⑦❜ï ✮ ✆✳➇✇❼✉➇❵➀✛❧☎➀✑❤✇t✇t✵❲✮❭✒➇ á Ó✦➽❁✥❏➚❜➭❥➸①➪✣➽✳➚☎Ú✍➲✭➭✝➪❏Ü❖➲♠➪ ✎✍➸①➵✍➻❜➇ ✆❚t❥❝✍➋❛❙✭❳❣④✡❧☎❲☎❞❄❙❱❬✳❤❥❧➤s✉❝●❾✻t✇❤❥q❩✈●❙✭❳❩q✭♥

⑤☎⑦✦⑦❜ï✻➇
✭✇s✉❲☎❳❏ì❜ï ✮ ❸✡➇❖s✉❲☎❳✐❤❥➏✍✈✷➇ s❽❳❩❪✦❯❖❪❜q✐❤❥❨✐❤❥❪✦❭❖❲✭t✪❷✍❲☎❬✟❙✟t❥❪❜❷✮❤❥❧✦➇➤❡✐❭➴Ù❛➳P➚✮➪✒♠✜✘ ✁ ➯❥Ü✿ß♠à❻à③à á Ó❜➽❛➾❿➚❜Ò✭➸✵â❄➽➝➚✍➵

ã✒➚✍â●➵❖Ú✍➫✍➯②➸①➚✍➵✟➚❩Û✟ä✉➚✍➽❛➾✽â❄➯②➲☎➳ á ➪✮➸✵➲✮➵❿➪♠➲✭♥✦❯❖❲☎❷❜❙✭q✪⑤☎⑦❜ë✟♣●➑✦⑨❜⑨✻♥✉⑤⑧⑦❜ì✦ï✻➇
✭✇s✉❭✍❝❿➆❜➆ ✮ ④✳➇❿s✉❭✍❝❄❙♠t✇❤②➇ ➜ ✈❄❙✝❨❩❙✭❬✟❯❿❪❜❳❏❲⑧t❿t❥❪❜❷✮❤❥❧❆❪✮❫✽❯●❳❩❪❜❷❜❳❏❲☎❬✟q✭➇③❡✐❭✛Ù❵➳✐➚☎➪✒♠✍♥❜Þ●➯❥Ü❁ß♠à❻à③à á Ó✦➽❶➾❿➚❜Ò❱➸①â❄➽

➚✍➵✛ã✒➚✍â●➵❖Ú✍➫✍➯②➸①➚✍➵✟➚❩Û✟ä✉➚✍➽❛➾✽â❄➯②➲☎➳ á ➪✮➸✵➲✮➵❿➪♠➲✭♥✦❯❖❲☎❷❜❙✭q❆⑩✍í✑♣✻ë❜➆✍♥❑⑤☎⑦✦➆❜➆✍➇
✭✇s③❸✝➆❜⑦ ✮ ð✳➇✇❼✉➇③s❑❙✭❨❩❙✭❳❩q❩❪✦❭✚❲☎❭❄❞Ô➄✍➇✇➂❁➇✉❸❛❙♠❤✇❫❩➇ ➀✛❝✍t❥❨✐❤❥❯✻t❥❙♠➞P❯❖❙❱❳❩q❩❪❜❭✗❲⑧t❥❨❩❙✭❳❩❭❿❲✮❨✐❤❥❪✦❭✷➇✚❡P❭✚Ù❛➳P➚✮➪✒♠ ✘✛✢❜Ò✭➯

ß♠à❻à③à á Ó❜➽❛➾❿➚❜Ò✭➸①â●➽✚➚✍➵❁ã✒➚✍â❄➵❿Ú✍➫✍➯➺➸✵➚✍➵✡➚❩Û✡ä✉➚✍➽❛➾✽â●➯➺➲☎➳ á ➪☎➸①➲☎➵❖➪❏➲⑧♥ê❯❖❲☎❷❜❙✭q③ï☎⑩✍ì✑♣✻ï❜í✦ï✻♥●⑤☎⑦❜➆✦⑦✻➇
✭✇s③❸✝ì❜⑦✦❲ ✮ ④✳➇❿s✉❭✍❝❄❙♠t✇❤❶❲✮❭●❞☞❸➠➇❿❸❛❪❜q❩❭●❙✭❳✭➇✪æ✡❭✱❨❩✈●❙✳q❩r✍❭✍❨❩✈●❙✭q✐❤❥q✪❪✮❫❶❲➘❳❩❙⑧❲✮❧✭❨✐❤❥♣✦❙✟❬✟❪✍❞●❝✻t❥❙❜➇✪❡P❭➤Ù❛➳P➚✮➪✒♠

♥✔✈✍➯❥Ü✲q✟ä✝r á Ó❜➽❛➾❿➚❜Ò✭➸①â●➽×➚✍➵✛Ù❛➳❏➸①➵❖➪☎➸ ➾✒➭❥➲✭Ò✝➚❩Û❁Ù❵➳✐➚❏➻✍➳✐➫✍➽✪➽✳➸①➵➐➻✰♦✒➫✍➵✍➻✍â❄➫☎➻✍➲✭Ò❏♥❄⑤⑧⑦❜ì❜⑦✍➇
✭✇s③❸✝ì❜⑦☎❾ ✮ ④✳➇❿s✉❭✍❝❄❙♠t✇❤✹❲☎❭❄❞Ô❸✡➇❿❸❛❪❜q❩❭●❙✭❳✭➇ æ✡❭➬❨❩✈●❙✿q❩r✍❭✍❨❩✈●❙✭q✐❤❥q✿❪✮❫✹❲☎❭Ô❲✮q❩r✍❭●❧♠✈●❳❩❪❜❭●❪❜❝●q✿❳❩❙☎❲✮❧❱❨✐❤❥♣❜❙

❬✟❪✍❞●❝✻t❥❙❜➇✹❡✐❭➤Ù❵➳✐➚☎➪✒♠❴♥✔✈✍➯❥Ü✣ß✭➵❖➯✩♠❚ä✉➚❜➭✵➭❥➚✛✇☎â●➸①â●➽❰➚✍➵✫q➅â●➯②➚✍➽✳➫✍➯②➫✬①❈♦✒➫✍➵➐➻✻â●➫☎➻✍➲✭Ò✡➫✍➵❿Ú✑Ù❵➳✐➚❜➼
➻✍➳✐➫✍➽✪➽✳➸①➵➐➻➐♥✒♣✦❪✮t❥❝●❬✟❙✿ï✦➆❜➑✛❪☎❫❜♦✒➲❏➪✮➯②â●➳✐➲✰②➠➚✍➯②➲⑧Ò✹➸①➵➬ä➁➚✍➽❶➾✽â●➯②➲✮➳ á ➪☎➸①➲☎➵❖➪❏➲✭♥❖❯❿❲✮❷❜❙❱q✟í✦ë❜➑✑♣
í❜➆✍⑤❜♥❑⑤⑧⑦❜ì✦⑦✻➇

✭✇s③❸✝⑦❜⑨ ✮ ④✳➇❿s✉❭✍❝❄❙♠t✇❤❵❲☎❭❄❞✱❸✡➇❿❸❛❪❜q❩❭●❙✭❳✭➇❆❘❶❤❥q❩❨❩❳✐❤❥❾●❝●❨❩❙✭❞➧❳❩❙⑧❲✮❧✭❨✐❤❥♣✦❙✟q❩r✍q❩❨❩❙✭❬✟q❆❲✮❳❩❙✪✈❿❲✮❳❩❞✿❨❩❪✟q❩r✍❭✍❨❩✈●❙♠➞
q✐❤❥Ï✭❙❜➇❁❡P❭➤Ù❛➳P➚☎➪✛♠③Ý✡♥❜Ò✭➯✽ß♠à❻à③à á Ó❜➽❛➾❿➚❜Ò✭➸①â●➽❰➚✍➵✿ã✒➚✍â●➵❖Ú✍➫✍➯②➸①➚✍➵❣➚❩Û✑ä➁➚✍➽❶➾✽â●➯②➲✮➳ á ➪✮➸✵➲✮➵❿➪♠➲✭♥
❯❖❲☎❷❜❙✭q➠➆✮⑩➐í✑♣●➆✦ë❜➆✍♥✉⑤☎⑦❜⑦✦⑨✻➇

✭✄✂❁❦●ì✻⑤ ✮ ➄✍➇✇s❑➇☎✂✡❝●❙♠❤✇t✇t❥❙✟❲☎❭❄❞➤➄✍➇❿❦❜❤✇❫P❲✮➏❜❤❥q✭➇❶❦✻❯❿❙✭❧♠❤✇➡❿❧☎❲✮❨✐❤❥❪✦❭➢❲✮❭●❞✿♣❜❙✭❳✐❤✇➡❿❧☎❲☎❨✐❤❥❪❜❭✱❪✮❫✉❧❱❪❜❭●❧✭❝❄❳❩❳❩❙❱❭✍❨✡q❩r✍q✐➞
❨❩❙✭❬✟q✝❤❥❭➤❴❛❙✭q❏❲☎❳✭➇✡❡P❭➤Ù❛➳P➚✮➪✒♠✟✞✍➯❥Ü✑ß✭➵❿➯➺➲☎➳❏➵❖➫✍➯②➸①➚✍➵❖➫❜➭ á Ó❜➽❛➾✺♠③➚✍➵✤Ù❵➳✐➚❏➻✍➳✐➫✍➽✪➽✳➸✵➵✍➻❜♥❄♣✦❪✮t❥❝●❬✟❙
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