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⑦✈✉⑥⑤⑦ ❸ ❹⑨⑤⑦⑤ ✇➀♦ ❶⑤✉✇❷③⑤⑦ ⑤⑧⑥♣❷❻⑤ ✇⑨⑤ ❻r③⑤⑥✇ ✉s❻ s✉Þßq⑤ ❷⑦⑤ ♦❶ ✉ t⑤s⑤✇r⑥
✉♣t♦③r✇⑨① ♦③ ✉ ❮♥Ö ✇⑤⑥⑨sr➴❷⑤ ✉♣♦s⑤ ❸

à⑤ ⑦❷tt⑤⑦✇ ✇♦ ✇✉➷⑤ ✉❻q✉s✇✉t⑤ ♦❶ ✇⑨⑤ ✇➀♦ ✉✈✈③♦✉⑥⑨⑤⑦ ④❼ ⑥♦①④rsrst ⑨❼❺
④③r❻r②rst ✇⑨⑤① ➾

á ❷⑦⑤ ♦❶ ⑥♦s⑦✇③✉rs✇ ⑦✉✇r⑦❶✉⑥✇r♦s ✇♦ ⑥♦①✈❷✇⑤ ❶⑤✉⑦r④ ♣⑤ ⑦♦♣❷✇r♦s⑦ ♦s ✉ ⑦❷④❺
⑦✈✉⑥⑤ ♦❶ ✇⑨⑤ ⑦⑤✉③⑥⑨ ⑦✈✉⑥⑤ â

á ❷⑦⑤ ♦❶ ✉ t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ✇♦ ⑤⑧✈♣♦③⑤ ✇⑨⑤ ⑦✈✉⑥⑤ ❶♦③① ⑤❻ ④❼ ✇⑨⑤ ⑦⑤✇ ♦❶
✇⑨⑤⑦⑤ ⑦❷④⑦✈✉⑥⑤⑦ ✉s❻ ✈⑤③❶♦③① ✇⑨⑤ ♦✈✇r① r②✉✇r♦s ❸

❹⑨⑤ ❷s❻⑤③♣❼rst r❻⑤✉ r⑦ r♣♣❷⑦✇③✉✇⑤❻ rs ➄t❷③⑤ ➼ ➂rs ✇⑨⑤ ✈✉③✇r⑥❷♣✉③ ⑥✉⑦⑤ ♦❶ ✉
✈③♦④♣⑤① ➀ r✇⑨ ✇➀♦ q✉③r✉④♣⑤⑦ ã ä ✉s❻ ã å ⑥♦s⑦✇③✉rs⑤❻ rs rs✇⑤③q✉♣ ❻♦① ✉rs⑦➃ ➾
✇⑨⑤ ❻✉③➷ ✉③⑤✉⑦ ✉③⑤ rs❻rqr❻❷✉♣⑦ ♦❶ ✇⑨⑤ ✈♦✈❷♣✉✇r♦s ♦❶ ✇⑨⑤ t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨①
➀⑨r⑥⑨ ⑥♦③③⑤⑦✈♦s❻ ✇♦ ⑦❷④⑦✈✉⑥⑤⑦ ♦❶ ✇⑨⑤ ⑦⑤✉③⑥⑨ ⑦✈✉⑥⑤ â ❶♦③ ⑤✉⑥⑨ ⑦❷④⑦✈✉⑥⑤ ❿ ✉
⑦♦♣❷✇r♦s r⑦ ⑥♦①✈❷✇⑤❻ ➀ r✇⑨ ✇⑨⑤ ✉⑦⑦♦ ⑥r✉✇⑤❻ ➬⑦❷④❺❮♥Ö➮ ❸ æs rs❻rqr❻❷✉♣ ❻♦⑤⑦
s♦✇ s⑤⑥⑤⑦⑦✉③r♣❼ ⑥♦③③⑤⑦✈♦s❻ ✇♦ ✉ ⑦♦♣❷✇r♦s ➂⑦❷④⑦✈✉⑥⑤ ç➃ ✉s❻ ✇➀♦ ❻r❽⑤③⑤s✇ rs❺
❻rqr❻❷✉♣⑦ ① ✉❼ ⑥♦③③⑤⑦✈♦s❻ ✇♦ ✇⑨⑤ ⑦✉① ⑤ ⑦♦♣❷✇r♦s ➂⑦❷④⑦✈✉⑥⑤⑦ è ✉s❻ é➃ ❸ ❹⑨⑤
③✉✇r♦ ♦❶ ✇⑨⑤ ⑦r②⑤ ♦❶ ✉ ⑦❷④⑦✈✉⑥⑤ ✇♦ ✇⑨⑤ ⑦r②⑤ ♦❶ ✇⑨⑤ ➀⑨♦♣⑤ ⑦⑤✉③⑥⑨ ⑦✈✉⑥⑤ ➂⑥✉♣♣⑤❻
ê ✉❶✇⑤③➀✉③❻⑦➃ r⑦ ✇⑨⑤ ⑤⑦⑦⑤s✇r✉♣ ✈✉③✉① ⑤✇⑤③ ♦❶ ✇⑨⑤ ⑨❼④③r❻r②✉✇r♦s ➾ ♦s⑤ ⑥✉s ⑥♦s❺
✇rs❷♦❷⑦♣❼ ✈✉⑦⑦ ❶③♦① ✉ ✈❷③⑤ ❮♥Ö ⑦⑤✉③⑥⑨ ➂ê ë ➼➃ ✇♦ ✉ ✈❷③⑤ ⑦✇♦ ⑥⑨✉⑦✇r⑥ ⑦⑤✉③⑥⑨
➂ê ë ì ❿ ➱✃❐ ✉ ⑦❷④⑦✈✉⑥⑤ r⑦ ③⑤❻❷⑥⑤❻ ✇♦ ✉ ⑦rst♣⑤ q✉♣❷⑤➃ ❸

à⑤ rs✇③♦❻❷⑥⑤ rs ✇⑨r⑦ ✉③✇r⑥♣⑤ ✉ t⑤s⑤③r⑥ ① ⑤✇⑨♦❻ ✇♦ r①✈♣⑤① ⑤s✇ ✇⑨ r⑦ ⑨❼❺
④③r❻r②✉✇r♦s ❶♦③ ✉s❼ ❮♥Ö ♦s ➄sr✇⑤ ❻♦① ✉rs⑦ ➀ r✇⑨ ✇⑨⑤ ⑨⑤♣✈ ♦❶ ❮♦s⑦✇③✉rs✇
Õ♦tr⑥ Ö③♦t③✉①① rst ❮ÕÖ ➂íÛ ➃❿ ④❷✇ r✇⑦ ❷⑦⑤ ① ✉❼ ④⑤ ➀ r❻⑤⑦✈③⑤✉❻ ✇♦ ✉s❼ ✈③♦④❺
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ïð●ñ✸❪ ò❖ ✴ ✾❅❀❚❁✼❇ ✻✽❋✼❀✽❄❍ ❋✻❄✿❃❉ ❋❆❄❃✻ ❖ ✷❉✻ ■✿✻❯ ✿✻❃✾❄✽■❍✻❋ ❏❋❂❊❚❁❀❇ ❄✼✽❋❑
❄✿✻ ✾❉✻ ✼✽❁✼❘ ✼❁❂❄❍❋ ❀▲ ✾❉✻ ●✴ ❖ ✶❀❍❂✾✼❀✽❋ ❄✿✻ ❋✻❄✿❃❉✻❁ ✼✽❋✼❁✻ ✾❉✻❋✻ ❋❂❊❚❁❀❇ ❄✼✽❋
❊❯ ✾❉✻ ✹✶▼❖
♣⑤① ➀⑨♦⑦⑤ q✉③r✉④♣⑤⑦ ④ ⑤♣♦st ✇♦ ã ❿ ✉⑦⑦❷① rst ✇⑨✉✇ ✉ ❮ÕÖ ➂ã ➃ ❶③✉① ⑤➀♦③➷ r⑦
✈③♦qr❻⑤❻ ❸ ír③⑦✇ ❿ ➀⑤ ③⑤⑥✉♣♣ ④③r⑤ó❼ ➀⑨✉✇ ❮♥Ö ✉s❻ t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ⑦ ✉③⑤ ❿ ✇⑨⑤s
➀⑤ ❻⑤⑦⑥③r④ ⑤ ✇⑨⑤ ⑥♦①✈♦s⑤s✇⑦ ♦❶ ♦❷③ ⑨❼④③r❻ t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ➾ rsr✇r✉♣r②✉✇r♦s
♦❶ ✇⑨⑤ ✈♦✈❷♣✉✇r♦s ❿ ♦✈ ⑤③✉✇♦③⑦ ➂①❷✇✉✇r♦s ✉s❻ ⑥③♦⑦⑦♦q⑤③➃ ✉s❻ ⑤q✉♣❷✉✇r♦s ❸ à⑤
⑥♦s⑥♣❷❻⑤ ➀ r✇⑨ ✉s ⑤s⑥♦❷③✉trst ⑤⑧✉①✈♣⑤ ✉s❻ ⑥♦①✈✉③⑤ ♦❷③ ① ⑤✇⑨♦❻ ➀ r✇⑨ ⑦r① ❺
r♣✉③ ✉✈✈③♦✉⑥⑨⑤⑦ ❸

ô õ✐❢❣ö÷❣

à⑤ ✈③⑤⑦⑤s✇ rs ✇⑨r⑦ ⑦⑤⑥✇r♦s ✇⑨⑤ ✇➀♦ ♦✈✇r① r②✉✇r♦s ✇⑤⑥⑨sr➴❷⑤⑦ ❶♦③ ➀⑨r⑥⑨ ➀⑤
rs✇③♦❻❷⑥⑤ ⑨❼④③r❻r②✉✇r♦s rs ✇⑨⑤ s⑤⑧✇ ⑦⑤⑥✇r♦s ❸

ø ùú ûüýþÿ�✁✂ýÿþ þ✁ÿ✂þ✄ ✁☎ÿ✂üý ✆ �ü✝✞✟✠ þ ✡û☛☞✌
à⑤ ⑥♦s⑦r❻⑤③ ⑨⑤③⑤ ✉ ❮♥Ö ❶♦③① ⑤❻ ④❼ ➂ã ✍ ✎ ✍ ✏ ➃ ❿ ã ④⑤rst ✇⑨⑤ ⑦⑤✇ ♦❶ ✇⑨⑤
✑ ✈③♦④♣⑤① q✉③r✉④♣⑤⑦ ➂ã ä ❿ ã å ❸❸❸➃ ❿ ✎ ✇⑨⑤ ⑦⑤✇ ♦❶ ✇⑨⑤r③ ③⑤⑦✈⑤⑥✇rq⑤ ➄sr✇⑤ ❻♦❺
① ✉rs⑦ ➂✎ ➂ã ä➃ ❿ ✎ ➂ã å ➃ ❸❸❸➃ ✉s❻ ✏ ✉ ⑦⑤✇ ♦❶ ③⑤♣✉✇r♦s⑦ ④ ⑤✇➀⑤⑤s ✇⑨⑤⑦⑤ q✉③r✉④♣⑤⑦ ❿
➱✃❐✃ ✇⑨⑤ ✈③♦④ ♣⑤① ⑥♦s⑦✇③✉rs✇⑦ ❸ í♦③ ✉s ✉⑦⑦♦ ⑥r✉✇⑤❻ ♦✈✇r① r②✉✇r♦s ✈③♦④♣⑤① ❿ ➀⑤
✉♣⑦♦ ⑥♦s⑦r❻⑤③ ✉s ♦④⑩ ⑤⑥✇rq⑤ ❶❷s⑥✇r♦s ➂♦③ ⑥♦⑦✇ ❶❷s⑥✇r♦s ➃ ✒ ✉s❻ ✇⑨⑤ ⑥♦s⑦✇③✉rs✇
✒ ➂ã ä ✍ãå ✍ ✓✓✓➃ ✔ ✕ ➂❶♦③ ✉ ①✉⑧r① r②✉✇r♦s ✈③♦④♣⑤① ➃ ➀⑨⑤③⑤ ✕ r⑦ ⑦♦① ⑤ ⑥♦s⑦✇✉s✇
➀⑨r⑥⑨ ⑤q♦♣q⑤⑦ ✉⑥⑥♦③❻rst ✇♦ ✇⑨⑤ ♦✈✇r① r②✉✇r♦s ⑦✇③✉✇⑤t❼❸



✖

❹⑨⑤ ❮♥Ö r⑦ ❶♦③①❷♣✉✇⑤❻ ✇⑨③♦❷t⑨ ✇⑨⑤ ❮♦s⑦✇③✉rs✇ Õ♦tr⑥ Ö③♦t③✉①① rst ✈✉③✉❺
❻rt① ➪✗✉s➶➹➘ ✉s❻ r⑦ r①✈♣⑤① ⑤s✇⑤❻ ➀ r✇⑨ ✇⑨⑤ ✘❮Õ ✙Ö♥✚ ⑦❼⑦✇⑤① ➪✘❮Õ➹➽➘ ➀⑨r⑥⑨
✈③♦qr❻⑤⑦ ✉♣♣ ✇⑨⑤ ➬⑥♣✉⑦⑦r⑥➮ ⑥♦s⑦✇③✉rs✇⑦ s⑤⑤❻⑤❻ ❶♦③ ❮♥Ö⑦ ➾ ♣rs⑤✉③ ♦s⑤⑦ ➂✛✜ ❿ ✛✢ ❸❸❸➃
✉s❻ ① ✉s❼ ♦✇⑨⑤③⑦ ➂Ð✣✣✤Ò✥✦ Ò✧ ★✦ ❿ Ô✣ÔÏ Ô✧✦ ❸❸❸➃ ❿ ✉s❻ ✉♣♣♦➀ ⑦ ✇♦ ⑤✉⑦r♣❼ ❻⑤➄s⑤
s⑤➀ ♦s⑤⑦ ➂➄s⑤ ✉s❻ ❻r③⑤⑥✇ ⑨✉s❻♣rst ♦❶ ✇⑨⑤ ❻♦① ✉rs⑦ ❿ ✇⑨⑤ ⑥♦③♦❷✇rsrst ❸❸❸➃ ❸ ❹⑨⑤
Ï ÐÑ ÒÏ ÒÓÔ ✈③⑤❻r⑥✉✇⑤ ✉♣♣♦➀ ⑦ ✇♦ ♦✈✇r① r②⑤ ♣rs⑤✉③ ⑤⑧✈③⑤⑦⑦r♦s⑦ ④❼ rs✇⑤t③✉✇rst ✇⑨⑤
✈③♦④♣⑤① ⑦♦♣qrst t♦✉♣ ➂① ♦⑦✇ ♦❶ ✇⑨⑤ ✇r① ⑤ ✇⑨⑤ rs ⑦✇✉s✇r✉✇r♦s ♦❶ ✇⑨⑤ q✉③r✉④♣⑤⑦ ❿
➱✃❐✃ ✇⑨⑤ ♣✉④ ⑤♣rst ➃ rs✇♦ ✉ ✩✪✫✬✭✮ ✯ ✩✰✱✬✲ ✉♣t♦③r✇⑨① ❸

✳♦✇⑤ ✇⑨✉✇ ✇⑨⑤ ⑥⑨♦r⑥⑤ ♦❶ ❮ÕÖ r⑦ ✉③④r✇③✉③❼ ✉s❻ ✇⑨✉✇ ✉s❼ ♦✇⑨⑤③ ❮♥Ö ⑦♦♣q⑤③
⑥♦❷♣❻ ④⑤ ❷⑦⑤❻ rs⑦✇⑤✉❻ ❸ Ü♦➀⑤q⑤③ ❿ ⑤❒ ⑥r⑤s⑥❼ ❻♦⑤⑦ s♦✇ ❻r③⑤⑥✇♣❼ ③⑤♣❼ ♦s ✇⑨ r⑦
⑥⑨♦r⑥⑤ trq⑤s ✇⑨⑤ ❶✉⑥✇ ✇⑨✉✇ ❮ÕÖ ⑦❼⑦✇⑤① ⑦ ❷⑦❷✉♣♣❼ rs⑥♣❷❻⑤ ⑨rt⑨ ➴❷✉♣r✇❼ ✉♣t♦❺
③r✇⑨① ⑦ ❶♦③ ⑥♦s⑦✇③✉rs✇ ⑦✉✇r⑦❶✉⑥✇r♦s ❸

ø ùø ✴✟ý ✟ÿ✂☎ ✁✞✵ ü�✂ÿ✶✠ þ
➚⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ⑦ ➂➚æ ➃ ✉③⑤ ✉ ❻③✉⑦✇r⑥✉♣♣❼ ⑦r①✈♣r➄⑤❻ ①♦❻⑤♣ ♦❶ s✉✇❷③✉♣ ⑤q♦❺
♣❷✇r♦s rs ✉ trq⑤s ⑤sqr③♦s①⑤s✇ ✉⑥⑥♦③❻rst ✇♦ ✇⑨⑤ Û✉③➀ rsr✉s ✇⑨⑤♦③❼❸ ❹⑨⑤❼ ✉③⑤
❻⑤⑦⑥③r④⑤❻ ➀ r✇⑨ ✇⑤③① ⑦ q⑤③❼ ⑥♣♦⑦⑤ ✇♦ ✇⑨♦⑦⑤ ♦❶ ➂④r♦ ♣♦tr⑥✉♣➃ t⑤s⑤✇r⑥ q♦ ⑥✉④❷♣✉③❼❸
à⑤ ➀ r♣♣ ✇⑨⑤③⑤❶♦③⑤ ✇✉♣➷ ✉④♦❷✇ ✉ ✷ ✰✷ ✱✸✫✹➱✰✬ ♦❶ ➱✬✲➱✺➱✲✱✫✸✻ ❸ ✘✉⑥⑨ rs❻rqr❻❷✉♣ r⑦
① ✉❻⑤ ❷✈ ♦❶ ♦s⑤ ✭✮✪✰✼ ✰✻✰✼ ❐ ➀⑨♦⑦⑤ ✑ ✽ ❐✬❐✻ ⑥♦③③⑤⑦✈♦s❻ ✇♦ ✇⑨⑤ ✑ q✉③r✉④ ♣⑤⑦
♦❶ ✇⑨⑤ ✈③♦④ ♣⑤① ✉s❻ ⑨♦♣❻ r✇⑦ ⑨⑤③⑤❻r✇✉③❼ ❶⑤✉✇❷③⑤⑦ ❸ ✾ ❐✸❐✭✹➱✰✬ ❿ ✭✪✰✻✻✰✺❐✪ ✉s❻
✼✱✹✫✹➱✰✬ ♦✈⑤③✉✇♦③⑦ ✉③⑤ rs⑦✈r③⑤❻ ④❼ ✇⑨⑤ ⑨♦①♦s❼①♦❷⑦ ④r♦♣♦tr⑥✉♣ ✈③♦ ⑥⑤⑦⑦⑤⑦ ❸

í♦③ ✉ trq⑤s ♦✈✇r① r②✉✇r♦s ✈③♦④♣⑤① ❿ ✉s rs❻rqr❻❷✉♣ ⑦✇✉s❻⑦ ❶♦③ ✉ ✈♦rs✇ ♦❶ ✇⑨⑤
⑦⑤✉③⑥⑨ ⑦✈✉⑥⑤ ✉s❻ r⑦ ✉⑦⑦♦ ⑥r✉✇⑤❻ ➀ r✇⑨ r✇⑦ ✉❻✉✈✇✉✇r♦s ♦③ ✿ ✹✬ ❐✻✻ ✇♦ ✉ ✈✉③✇r⑥❷ ♣✉③
⑤sqr③♦s① ⑤s✇ ❿ ➱✃❐✃ ✇⑨⑤ ⑥♦③③⑤⑦✈♦s❻rst q✉♣❷⑤ ♦❶ ✇⑨⑤ ➂✈♦⑦⑦r④♣❼ ⑦⑥✉♣⑤❻➃ ♦④⑩ ⑤⑥✇rq⑤
❶❷s⑥✇r♦s ❸ ❹⑨⑤ ✉♣t♦③r✇⑨① r✇⑤③✉✇rq⑤♣❼ ④❷r♣❻⑦ s⑤➀ t⑤s⑤③✉✇r♦s⑦ ♦❶ ✇⑨⑤ ✈♦✈❷♣✉❺
✇r♦s ➀⑨r⑥⑨ ⑤q♦♣q⑤⑦ ✇⑨③♦❷t⑨ ⑦⑤♣⑤⑥✇r♦s ❿ ⑥③♦⑦⑦♦q⑤③ ➂➀⑨r⑥⑨ r⑦ ✉ ③⑤⑥♦①④rs✉✇r♦s
♦✈⑤③✉✇♦③➃ ✉s❻ ①❷✇✉✇r♦s ➂➄t❷③⑤ ➽➃ ❸ ♥⑤♣⑤⑥✇r♦s ❶✉q♦❷③⑦ ⑨ rt⑨ ➄✇s⑤⑦⑦ rs❻rqr❻❷❺
✉♣⑦ ➀⑨⑤③⑤✉⑦ ⑥③♦⑦⑦♦q⑤③ ✉s❻ ①❷✇✉✇r♦s ⑤s⑦❷③⑤ ✉s ⑤❒ ⑥r⑤s✇ ⑤⑧✈♣♦③✉✇r♦s ♦❶ ✇⑨⑤
⑦⑤✉③⑥⑨ ⑦✈✉⑥⑤ ❸

❹⑨⑤ ✉♣t♦③r✇⑨① ➄③⑦✇ ③✉s❻♦① ♣❼ t⑤s⑤③✉✇⑤⑦ ✉ ✈♦✈❷♣✉✇r♦s ♦❶ ⑦♦① ⑤ ⑦r②⑤ ❿ ➀⑨r⑥⑨
r⑦ ♦s⑤ ♦❶ r✇⑦ ✈✉③✉① ⑤✇⑤③ ❸ ❹♦ t♦ ❶③♦① ✇⑨⑤ ⑥❷③③⑤s✇ t⑤s⑤③✉✇r♦s ❀ ✇♦ ✇⑨⑤ s⑤⑧✇
t⑤s⑤③✉✇r♦s ❀ ❁ ➼❿ ✇⑨⑤ ❶♦♣♣♦➀ rst ⑦✇⑤✈⑦ ✉③⑤ ③⑤✈ ⑤✉✇⑤❻ ❶♦③ ✉♣♣ ✇⑨⑤ ① ⑤①④⑤③⑦
♦❶ ✇⑨⑤ ✈♦✈❷♣✉✇r♦s ❸ ❮♦❷✈♣⑤ ♦❶ ✈✉③⑤s✇⑦ ❂ ä ✉s❻ ❂ å ✉③⑤ ⑦⑤♣⑤⑥✇⑤❻ ✉①♦st ✇⑨⑤
✈♦✈❷♣✉✇r♦s ✉⑥⑥♦③❻rst ✇♦ ✇⑨⑤r③ ➄✇s⑤⑦⑦⑤⑦ ❸ ❹⑨⑤ ⑥③♦⑦⑦♦q⑤③ ♦✈ ⑤③✉✇♦③ r⑦ ✉✈✈♣r⑤❻ ♦s
✇⑨⑤① ➀r✇⑨ ✈③♦④✉④r♣r✇❼ ❂❃ ✉s❻ ⑥♦❷✈♣⑤⑦ ♦❶ ⑥⑨r♣❻③⑤s ✏ ä ✉s❻ ✏ å ✉③⑤ ✈③♦❻❷⑥⑤❻ ❸
❄✇⑨⑤③ rs❻rqr❻❷✉♣⑦ ❂ ✉③⑤ ⑦⑤♣⑤⑥✇⑤❻ ✉⑥⑥♦③❻rst ✇♦ ✇⑨⑤r③ ➄✇s⑤⑦⑦⑤⑦ ❸ ❹⑨⑤ ①❷✇✉✇r♦s
♦✈⑤③✉✇♦③ r⑦ ✉✈✈♣r⑤❻ ♦s ✇⑨⑤① ➀r✇⑨ ✈③♦④✉④r♣r✇❼ ❂❅ ➂❂❅ r⑦ t⑤s⑤③✉♣♣❼ ♦s⑤ ♦③❻⑤③
♦❶ ① ✉tsr✇❷❻⑤ ♣⑤⑦⑦ ✇⑨✉s ❂❃ ➃ ✉s❻ ①❷✇✉s✇⑦ ❂ ❆ ✉③⑤ ✈③♦❻❷⑥⑤❻ ❸ ❹⑨⑤ ➄✇s⑤⑦⑦⑤⑦ ♦❶
✇⑨⑤ ♦❽⑦✈③rst ✉③⑤ ✇⑨⑤s ⑤q✉♣❷✉✇⑤❻ ④⑤❶♦③⑤ rs⑦⑤③✇r♦s rs ✇⑨⑤ s⑤➀ ✈♦✈❷♣✉✇r♦s ❸
Û r❽⑤③⑤s✇ ✇⑤③① rs✉✇r♦s ⑥③r✇⑤③r✉ ① ✉❼ ④⑤ ❷⑦⑤❻ ✇♦ ⑤s❻ ✇⑨⑤ ✉♣t♦③r✇⑨① ➾ s❷①④⑤③
♦❶ t⑤s⑤③✉✇r♦s⑦ ➂⑥♦s⑦✇✉s✇ ✇r① ⑤➃ ❿ ⑥♦sq⑤③t⑤s⑥⑤ ♦❶ ✇⑨⑤ ✈♦✈❷♣✉✇r♦s ❸❸❸

❹⑨❷⑦ ❿ ✇⑨⑤ ❷⑦⑤ ♦❶ ✉ t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ✇♦ ⑦♦♣q⑤ ✉s ♦✈✇r① r②✉✇r♦s ✈③♦④♣⑤① ③⑤❺
➴❷r③⑤⑦ ✉ ❻✉✇✉ ⑤s⑥♦❻rst ✇♦ ④❷r♣❻ t⑤s⑤ ⑦✇③rst⑦ ➂➱✃❐✃ ⑥⑨③♦①♦⑦♦① ⑤⑦➃ ❿ ⑦♦① ⑤ ①⑤⑥⑨❺
✉s r⑦① ✇♦ rsr✇r✉♣r②⑤ ✇⑨⑤ ✈♦✈❷♣✉✇r♦s ➂❷⑦❷✉♣♣❼ ❷sr❶♦③① ♣❼ ❻r⑦✇③r④❷✇⑤❻ ✇⑨③♦❷t⑨❺



❇
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SELECTION

CROSSOVER

EVALUATION

Generation k

POPULATION 

Generation k+1

POPULATION 

P1 P2

C1 C2

MUTATION

PPROBABILITY Pm
PROBABILITY Pc

ïð●ñ✸❪ ❈ ❖ ●✻✽✻✿❄❍ ❆✿✼✽❃✼❆❍✻ ❀▲ ■✻✽✻✾✼❃ ❄❍■❀✿✼✾❉❇ ❋



❉

♦❷✇ ✇⑨⑤ ⑦⑤✉③⑥⑨ ⑦✈✉⑥⑤➃ ✉s❻ ♦✈⑤③✉✇♦③⑦ ✉♣♣♦➀ rst ✇♦ ❻rq⑤③⑦r❶❼ ✇⑨⑤ ✈♦✈❷♣✉✇r♦s
➂⑥♦s⑦⑤➴❷⑤s✇♣❼ ✇♦ ⑤⑧✈♣♦③⑤ ✇⑨⑤ ⑦⑤✉③⑥⑨ ⑦✈✉⑥⑤➃ ✉s❻ ✇♦ ❶♦ ⑥❷⑦ ♦s ✇⑨⑤ ➄✇✇⑤⑦✇ rs❻r❺
qr❻❷✉♣⑦ ❸

❊ ❋ ● ♠÷ö❥ ❍■■❤✐❍❧❏

à⑤ ✈③⑤⑦⑤s✇ rs ✇⑨r⑦ ⑦⑤⑥✇r♦s ✇⑨⑤ ⑥♦①✈♦s⑤s✇⑦ ♦❶ ♦❷③ ⑨❼④③r❻ t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨①
❻⑤⑦rts⑤❻ ✇♦ ⑨✉s❻♣⑤ ❮♥Ö⑦ ♦s ➄sr✇⑤ ❻♦① ✉rs⑦ ❸

❑ ùú û✶�ü✠ üþü✠ ✟
æs rs❻rqr❻❷✉♣ ♦❶ ✇⑨⑤ t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① r⑦ ❶♦③① ⑤❻ ④❼ ✉ t⑤s⑤ ⑦✇③rst⑦ ▲ ä ✓✓✓▲ ▼ ❿
➱✃❐✃ r✇⑦ ⑥⑨③♦①♦⑦♦① ⑤ ❸ ✘✉⑥⑨ t⑤s⑤ ♦❶ ✇⑨⑤ ⑥⑨③♦①♦⑦♦① ⑤ r⑦ ✉⑦⑦♦ ⑥r✉✇⑤❻ ➀ r✇⑨ ✉
q✉③r✉④♣⑤ ♦❶ ✇⑨⑤ ❮♥Ö ✉s❻ ✉s rs❻rqr❻❷✉♣ ③⑤✈③⑤⑦⑤s✇⑦ ✉ ⑦❷④❺✈③♦④♣⑤① ✉⑦ ➀⑤♣♣
✉⑦ ✈♦⑦⑦r④♣❼ ✉ ⑦♦♣❷✇r♦s ❸ ❹⑨⑤ t⑤s⑤ ▲✙ ⑥♦③③⑤⑦✈♦s❻rst ✇♦ ✇⑨⑤ q✉③r✉④♣⑤ ã ✙ r⑦ ✉
⑦❷④❺❻♦① ✉rs ➂♦③ ✉ ⑦❷④⑦⑤✇➃ ♦❶ ✎ ➂ã ✙ ➃ ✉s❻ ◆▲ ✙ ◆ r⑦ r✇⑦ ⑥✉③❻rs✉♣r✇❼❸ ❹⑨⑤ ⑤⑦⑦⑤s✇r✉♣
✈✉③✉①⑤✇⑤③ ♦❶ ✇⑨⑤ ✉♣t♦③r✇⑨① ê ➂ì ❖ ê ❖ ➼➃ r⑦ ❻⑤➄s⑤❻ ④❼ ✇⑨⑤ ③✉✇r♦ ♦❶ ▲✙ ✇♦
✎ ➂ã ✙ ➃ ⑥✉③❻rs✉♣⑦ ➾

ê ë ◆▲ ✙ ◆◆✎ ➂ã ✙ ➃ ◆
❹⑨⑤ ❻⑤t③⑤⑤ ♦❶ ⑨❼④③r❻r②✉✇r♦s ⑥✉s ✇⑨❷⑦ ➬⑥♦s✇rs❷♦❷⑦♣❼➮ q✉③❼ ❶③♦① ✉ ✈❷③⑤

t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ❿ ✉⑦⑦❷① rst ✇⑨✉✇ ê r⑦ ⑥⑨♦⑦⑤s ⑦①✉♣♣ ⑤s♦❷t⑨ ❶♦③ ✇⑨⑤ ⑦❷④❺
❻♦①✉rs⑦ ▲✙ ✇♦ ⑥♦s✇✉rs ♦s♣❼ ♦s⑤ q✉♣❷⑤ ❿ ✇♦ ✉ ✈❷③⑤ ❮♥Ö ⑦♦♣qrst ➀ r✇⑨ ê ë ➼❿
➱✃❐✃ ▲✙ ë ✎ ➂ã ✙ ➃ ❸ ➅✇ ① ✉❼ ⑨♦➀⑤q⑤③ ④ ⑤ ❷⑦⑤❶❷♣ ✇♦ ✈③♦qr❻⑤ ❻r❽⑤③⑤s✇ ê ③✉✇r♦⑦ ❶♦③
⑤✉⑥⑨ ♦❶ ✇⑨⑤ q✉③r✉④♣⑤⑦ r❶ ✇⑨⑤ ⑦r②⑤⑦ ♦❶ ✇⑨⑤ rsr✇r✉♣ ❻♦①✉rs⑦ ✉③⑤ q⑤③❼ ❻r⑦✈✉③✉✇⑤ ❸

❹⑨⑤ rs❻rqr❻❷✉♣⑦ ♦❶ ✇⑨⑤ ➄③⑦✇ t⑤s⑤③✉✇r♦s ✉③⑤ ④❷r♣❻ ❻❷③rst ✇⑨⑤ rsr✇r✉♣r②✉✇r♦s
♦❶ ✇⑨⑤ t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ➾ ✉ ⑦❷④❺❻♦① ✉rs ♦❶ ✇⑨⑤ s⑤⑤❻⑤❻ ⑦r②⑤ ⑥♦①✈❷✇⑤❻ ④❼ ✇⑨⑤
❶♦♣♣♦➀ rst ❶♦③①❷♣✉ ä

◆▲ ✙ ◆ ë ①✉⑧ P➼ ✍ ③♦❷s❻ ➂ê ◆✎ ➂ã ✙ ➃ ◆➃◗
r⑦ ③✉s❻♦① ♣❼ t⑤s⑤③✉✇⑤❻ ❶♦③ ⑤✉⑥⑨ t⑤s⑤ ♦❶ ⑤✉⑥⑨ rs❻rqr❻❷✉♣ ❸

❑ ùø ❘✁✞❙✁ÿ✂üý
❹⑨⑤ ➄✇s⑤⑦⑦ ♦❶ ✉s rs❻rqr❻❷✉♣ r⑦ ⑥♦①✈❷✇⑤❻ ❻❷③rst ✇⑨⑤ ⑦♦♣qrst ♦❶ ✇⑨⑤ ❮♥Ö
③⑤⑦✇③r⑥✇⑤❻ ✇♦ ✇⑨⑤ ⑥♦③③⑤⑦✈♦s❻rst ⑦❷④❺❻♦①✉rs⑦ ➾ ❶♦③ ✉s rs❻rqr❻❷✉♣ ❻⑤➄s⑤❻ ④❼
✇⑨⑤ ⑥⑨③♦①♦⑦♦① ⑤ ▲ ä▲ å ✓✓✓▲ ▼ ✇⑨⑤ ⑥♦s⑦✇③✉rs✇⑦ ã ✙ ❚ ▲ ✙ ✉③⑤ ✉❻❻⑤❻ â ✇⑨⑤ ⑦❷④❺
❮♥Ö r⑦ ✇⑨⑤s ⑦♦♣q⑤❻ rs ✉ ⑦✇✉s❻✉③❻ ➂♦③ s♦✇ ⑦✇✉s❻✉③❻➃ ➀✉❼ ④❼ ✇⑨⑤ ♣✉④ ⑤♣rst
♦❶ ✇⑨⑤ q✉③r✉④♣⑤⑦ ❸ ➅❶ ✉ ⑦♦♣❷✇r♦s r⑦ ❶♦❷s❻ ❿ ✇⑨⑤ ➄✇s⑤⑦⑦ r⑦ ⑦r①✈♣❼ ⑥♦①✈❷✇⑤❻ ④❼

❯❱➑➌ →➎➋➙➌ ➐➨ ➎➏ ➋➌➎➨➏ ❲➛➊→➐➒➌➒ ➏➊ ➌➎➉➺ ❳➌➑➌ ❨ ➐➏➺ ➏➺➐➨ ➻➊➛➭➙➋➎ ➝ ➈➭ ❲➏❩ ➨➙➳➫➒➊➭ ➎➐➑➨❨➊➙➋➒ ➳➌ ➊➻ ➋➐➏➏➋➌ ➐➑➏➌➛➌➨➏ ➝



❬

✷✴✵❭❪ ò❖ ✹❍❄❋❋✼❃ ❇❂✾❄✾✼❀✽ ❄✽❁ ❃✿❀❋❋❀❘✻✿
ã ä ã å ã ❪ ✗✉③r✉④♣⑤⑦
➼❸❸❬ ➼❸❸➹ ➼❸❸❇ ➅sr✇r✉♣ ❻♦① ✉rs⑦
➼❿➽ ❿î ✖ ❿❬ ❿➶ ➼❿î ❿✖ ➅s❻rqr❻❷✉♣ ❂ ä
➼❿❇ ❿❬ ➼❿✖ ❿➶ ➼❿➽ ❿❇ ➅s❻rqr❻❷✉♣ ❂ å
➼❿➽ ❿î ➼❿❬ ❿➶ ➼❿î ❿✖ ❫ ❷✇✉✇⑤❻ rs❻rqr❻❷✉♣ ❂ ä
➼❿➽ ❿î ✖ ❿❬ ❿➶ ➼❿➽ ❿❇ ír③⑦✇ ⑥⑨r♣❻ ♦❶ ❂ ä ✉s❻ ❂ å
➼❿❇ ❿❬ ➼❿✖ ❿➶ ➼❿î ❿✖ ♥⑤⑥♦s❻ ⑥⑨r♣❻ ♦❶ ❂ ä ✉s❻ ❂ å

✉✈✈♣❼rst ✇⑨⑤ ♦④⑩ ⑤⑥✇rq⑤ ❶❷s⑥✇r♦s ✇♦ ✇⑨⑤ q✉♣❷⑤⑦ ♦❶ ✇⑨⑤ rs⑦✇✉s✇r✉✇⑤❻ q✉③r✉④♣⑤⑦ ❸
❄✇⑨⑤③➀ r⑦⑤ ❿ ➱✃❐✃ ✇⑨⑤ ⑦❷④❺⑦✈✉⑥⑤ ▲ ä ❴ ▲ å ❴ ✓✓✓ ❴ ▲▼ ❻♦⑤⑦ s♦✇ ⑥♦s✇✉rs ✉s❼
⑦♦♣❷✇r♦s ❿ ✇⑨⑤ rs❻rqr❻❷✉♣ ⑥✉s ④⑤ ③⑤⑩ ⑤⑥✇⑤❻ ♦③ trq⑤s ✉ ♣♦➀ ➄✇s⑤⑦⑦ ➂✈♦⑦⑦r④♣❼ s❷♣♣➃ ❸
❹⑨⑤ ⑦✉① ⑤ ➷rs❻ ♦❶ ✈⑤s✉♣✇❼ r⑦ ✉✈✈♣r⑤❻ ➀⑨⑤s ✇⑨⑤ ❮♥Ö ④⑤⑥♦① ⑤⑦ rs⑥♦s⑦r⑦✇⑤s✇
✉⑦ ✇⑨⑤ ã ✙ ❚ ▲ ✙ ⑥♦s⑦✇③✉rs✇⑦ ✉③⑤ ✉❻❻⑤❻ ❸

Ü♦➀⑤q⑤③ ❿ ✇♦ ✈③♦q⑤ ✇⑨✉✇ ✉ ⑦❷④❺⑦✈✉⑥⑤ ⑥✉ss♦✇ ✈③♦qr❻⑤ ✉s❼ ⑦♦♣❷✇r♦s ① rt⑨✇
④ ⑤ q⑤③❼ ✇r① ⑤ ⑥♦s⑦❷① rst ✉s❻ ✇⑨⑤ ① ✉⑧r①❷① ✇r① ⑤ ✇✉➷⑤s ④❼ ✇⑨⑤ ⑤q✉♣❷✉✇r♦s
♦❶ ✇⑨⑤ ➄✇s⑤⑦⑦ r⑦ ✉ ⑥③r✇r⑥✉♣ ❻✉✇✉ ❶♦③ ✉ t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ❸ ♥♦ ✉ ① ⑤⑥⑨✉sr⑦① r⑦
✈③♦qr❻⑤❻ ➀ r✇⑨rs ♦❷③ ✉♣t♦③r✇⑨① ✇♦ ⑦✇♦✈ ✇⑨⑤ ♣✉④ ⑤♣rst ♦❶ ✇⑨⑤ q✉③r✉④♣⑤⑦ ✉❶✇⑤③
⑦♦① ⑤ trq⑤s ❻⑤♣✉❼❸

➅s ✇⑨⑤ ⑥✉⑦⑤ ♦❶ ✉ ✇③❷⑤ ⑨❼④③r❻r②✉✇r♦s ➂ê ❵ ➼➃ ❿ r✇ r⑦ s♦✇ s⑤⑥⑤⑦⑦✉③❼ ✇♦ ✈⑤③❶♦③①
✇⑨⑤ ♦✈✇r① r②✉✇r♦s ❻❷③rst ✇⑨⑤ ⑦♦♣qrst ♦❶ ✇⑨⑤ ⑦❷④❺❮♥Ö⑦ ✉⑦ ❻⑤⑦⑥③r④⑤❻ rs ⑦⑤⑥✇r♦s
➽ ❸➼ ④⑤⑥✉❷⑦⑤ ✇⑨⑤ t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ⑨✉s❻♣⑤⑦ r✇ ❸

❑ ù❑ û✞✁þþ ✂☎ ü✆ ✟�✁ÿü�þ
➚⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ⑦ ⑨✉q⑤ ✇③✉❻r✇r♦s✉♣♣❼ ❷⑦⑤❻ ❻♦①✉rs rs❻⑤✈ ⑤s❻⑤s✇ ③⑤✈③⑤⑦⑤s❺
✇✉✇r♦s ❿ s✉① ⑤♣❼ ④r✇ ⑦✇③rst⑦ ❿ ✇♦ ⑤s⑥♦❻⑤ rs❻rqr❻❷✉♣⑦ ⑥⑨③♦①♦⑦♦① ⑤⑦ ❸ Ü♦➀⑤q⑤③ ❿
❶♦③ ✈③✉⑥✇r⑥✉♣ ③⑤✉⑦♦s⑦ ♦❶ ⑤❒ ⑥r⑤s⑥❼❿ ① ✉s❼ ❻r❽⑤③⑤s✇ ③⑤✈③⑤⑦⑤s✇✉✇r♦s⑦ ✉③⑤ ❷⑦⑤❻
➀⑨r⑥⑨ ✈③♦qr❻⑤ ①❷⑥⑨ ④⑤✇✇⑤③ ③⑤⑦❷♣✇⑦ ❿ ♣r➷⑤ ③⑤✉♣ ⑦✇③rst⑦ ❶♦③ rs⑦✇✉s⑥⑤ ❸ ❰❷✇ ✇⑨⑤
⑥♣✉⑦⑦r⑥ ♦✈ ⑤③✉✇♦③⑦ ❻⑤⑦rts⑤❻ ❶♦③ ④ r✇ ⑦✇③rst⑦ ➪➚♦♣➶➹➘ ⑥✉s ④⑤ ❷⑦⑤❻ ➀ r✇⑨ q⑤③❼ ♣r✇❺
✇♣⑤ ⑥⑨✉st⑤⑦ ✇♦ ⑨✉s❻♣⑤ q✉③r♦❷⑦ ❻✉✇✉ ③⑤✈③⑤⑦⑤s✇✉✇r♦s⑦ ❸ à⑤ ❻⑤⑦⑥③r④ ⑤ ⑨⑤③⑤ ✇⑨⑤
✇③✉s⑦✈♦⑦⑤❻ ⑥♣✉⑦⑦r⑥✉♣ ♦✈⑤③✉✇♦③⑦ r①✈♣⑤①⑤s✇⑤❻ rs ♦❷③ ✉♣t♦③r✇⑨① ❸

❮③♦⑦⑦♦q⑤③
æ⑦ ❻⑤⑦⑥③r④ ⑤❻ rs ✇✉④♣⑤ ➼❿ ✇⑨⑤ ⑥♣✉⑦⑦r⑥ ⑦♣r⑥rst ⑥③♦⑦⑦♦q⑤③ ➂♦③ s❺✈♦rs✇ ⑦♣r⑥rst
⑥③♦⑦⑦♦q⑤③➃ ⑥✉s ④⑤ ❻r③⑤⑥✇♣❼ ❷⑦⑤❻ ➀ r✇⑨ ♦❷③ ⑤s⑥♦❻rst ❸ æ⑥✇❷✉♣♣❼ ✇⑨r⑦ ♦✈ ⑤③✉✇♦③ r⑦
s♦✇ ③⑤♣✉✇⑤❻ ✇♦ ✇⑨⑤ t⑤s⑤ ③⑤✈③⑤⑦⑤s✇✉✇r♦s ❿ r ❸⑤ ❸ ④♦♦♣⑤✉s q✉♣❷⑤⑦ ✉③⑤ s♦✇ ③⑤➴❷r③⑤❻ ❸



➶

❫ ❷✇✉✇r♦s
❮♣✉⑦⑦r⑥ ①❷✇✉✇r♦s ✈⑤③❶♦③① ⑦ ♣♦ ⑥✉♣ ① ♦q⑤⑦ ♦s ✇⑨⑤ rs❻rqr❻❷✉♣⑦ ❿ ✉s❻ ✉ ⑦r① r♣✉③
✈③♦ ⑥⑤⑦⑦ ⑥✉s ④⑤ ✉✈✈♣r⑤❻ ♦s ♦❷③ ⑦❷④❺❻♦① ✉rs ⑦✇③rst⑦ ❸

❄❷③ ①❷✇✉✇r♦s ♦✈⑤③✉✇♦③ ✉♣✇⑤③⑦ ✉ ③✉s❻♦① ♣❼ ⑥⑨♦⑦⑤s t⑤s⑤ ④❼ ⑥⑨✉strst ⑦♦① ⑤
q✉♣❷⑤⑦ ♦❶ r✇⑦ ⑦❷④❺❻♦① ✉rs ♦③ ④❼ ③⑤✈♣✉⑥rst r✇ ④❼ ✉ ③✉s❻♦① ♣❼ t⑤s⑤③✉✇⑤❻ s⑤➀
♦s⑤ ❸ æ t⑤s⑤ r⑦ ✇⑨⑤s ✉④♣⑤ ✇♦ ⑤⑧✈♣♦③⑤ r✇⑦ ⑦⑤✉③⑥⑨ ⑦✈✉⑥⑤ ❿ ➱✃❐✃ ✇⑨⑤ ✈✉③✇⑦ ♦❶ ⑦r②⑤
◆▲ ✙ ◆ ♦❶ ✎ ➂ã ✙ ➃ ➂✉⑦⑦❷① rst ✇⑨✉✇ ▲✙ r⑦ ✇⑨⑤ ①❷✇✉✇⑤❻ t⑤s⑤➃ ❿ ✉s❻ ✉s rs❻rqr❻❷✉♣
r⑦ ⑥♦s⑦⑤➴❷⑤s✇♣❼ ✉④♣⑤ ✇♦ ⑤⑧✈♣♦③⑤ ✉♣♣ r✇⑦ ⑦⑤✉③⑥⑨ ⑦✈✉⑥⑤ ❿ ➀⑨r⑥⑨ r⑦ ✉s ⑤⑦⑦⑤s✇r✉♣
✈③♦✈ ⑤③✇❼ ♦❶ ①❷✇✉✇r♦s ❸

Ü♦➀⑤q⑤③ ❿ ⑥♣✉⑦⑦r⑥ ①❷✇✉✇r♦s ① ✉❼ ④⑤ rs✇⑤③✈③⑤✇⑤❻ rs ✉ ①♦③⑤ ⑦⑤① ✉s✇r⑥ ➀✉❼
④❼ ③⑤♣✉✇rst ✇⑨⑤ ✉♣✇⑤③✉✇r♦s ♦❶ ✉ ④r✇ ✇♦ ✇⑨⑤ ⑥♦①✈♣⑤① ⑤s✇✉③❼ ♦❶ ✉ ⑦❷④❺❻♦① ✉rs
rs r✇⑦ ❻♦①✉rså ❸ ❰❷✇ ⑦❷⑥⑨ ✉s ♦✈⑤③✉✇♦③ ➀♦❷♣❻ s♦✇ ➷⑤⑤✈ ✇⑨⑤ ⑦r②⑤ ♦❶ ✇⑨⑤ ⑦❷④❺
❻♦①✉rs⑦ ⑥♦s⑦✇✉s✇ ❿ rs ⑥③⑤✉⑦rst ✇⑨⑤ ❻r❒ ⑥❷♣✇❼ ♦❶ ✇⑨⑤ ✉s✉♣❼⑦r⑦ ♦❶ ✇⑨⑤ ✉♣t♦③r✇⑨① ❿
✉s❻ ✈♦⑦⑦r④♣❼ ✈③♦❻❷⑥⑤ ①❷✇✉s✇⑦ ➀⑨r⑥⑨ ⑥♦❷♣❻ ④ ⑤ q⑤③❼ ❶✉③ ❶③♦① ✇⑨⑤r③ ✈✉③⑤s✇⑦ r❶
ê r⑦ s♦✇ ⑥♣♦⑦⑤ ❶③♦① ➼❛➽ ❸ ✳⑤q⑤③✇⑨⑤♣⑤⑦⑦ ❿ s⑤⑧✇ ⑦⑤⑥✇r♦s ❻⑤⑦⑥③r④⑤⑦ ✉ ➬⑦⑤✇ ♦③r⑤s✇⑤❻➮
♦✈⑤③✉✇♦③ ➀⑨r⑥⑨ ⑥✉s ♦❷✇✈⑤③❶♦③① ⑥♣✉⑦⑦r⑥ ♦s⑤⑦ ♦s ⑦♦①⑤ ✈③♦④ ♣⑤① ⑦ ❸

❑ ù❜ ☛ ✟ÿ ü�✂✟ýÿ✟❝ ü✆ ✟�✁ÿü�þ
❮♣✉⑦⑦r⑥ ♦✈ ⑤③✉✇♦③⑦ ✇③✉s⑦♣✉✇⑤❻ ❶③♦① ✇⑨⑤ ④r✇ ⑦✇③rst⑦ ♦s⑤⑦ ✉③⑤ q⑤③❼ ③♦④❷⑦✇ ④❷✇
s♦✇ ✉♣➀✉❼⑦ q⑤③❼ ⑤❒ ⑥r⑤s✇ ❸ ➅✇ r⑦ ✇⑨⑤③⑤❶♦③⑤ ♦❶ rs✇⑤③⑤⑦✇ ✇♦ ❻⑤⑦rts ①♦③⑤ ⑦⑤①✉s✇r⑥
♦s⑤⑦ ➀⑨r⑥⑨ ⑥✉③⑤ ✉④♦❷✇ ✇⑨⑤ ⑦⑤✇❺♣r➷⑤ ⑦✇③❷⑥✇❷③⑤ ♦❶ ♦❷③ t⑤s⑤⑦ ❸ ❮♣✉⑦⑦r⑥ ⑦⑤✇ ♦✈ ⑤③❺
✉✇♦③⑦ ♣r➷⑤ ❷sr♦s ❿ rs✇⑤③⑦⑤⑥✇r♦s ✉s❻ ⑥♦①✈♣⑤① ⑤s✇✉✇r♦s ① ✉❼ ❻③✉⑦✇r⑥✉♣♣❼ ⑥⑨✉st⑤
✇⑨⑤ ⑦r②⑤ ♦❶ ✇⑨⑤ t⑤s⑤⑦ ✉s❻ ✉③⑤ ⑥♦s⑦⑤➴❷⑤s✇♣❼ ⑨✉③❻♣❼ ⑦❷r✇✉④♣⑤ ❶♦③ ♦❷③ ✉♣t♦③r✇⑨① ❸

à⑤ rs✇③♦❻❷⑥⑤ ✉ s⑤➀ ➬⑦⑤✇ ♦③r⑤s✇⑤❻➮ ⑥③♦⑦⑦♦q⑤③❪ ♦✈⑤③✉✇♦③ ➂✉⑦ ❻⑤⑦⑥③r④ ⑤❻ rs
✇✉④♣⑤ ➽➃ ➾

á ❶♦③ ⑤✉⑥⑨ ♣♦ ⑥❷⑦ ❞ ❿ ✇⑨⑤ ❷sr♦s ♦❶ ✇⑨⑤ ❶✉✇⑨⑤③⑦ ⑦❷④❺❻♦①✉rs⑦ r⑦ ⑥♦①✈❷✇⑤❻
▲✙❡❢❣❤✐ ❥❦ ë ▲✙

ä
❢❣❤✐ ❥❦ ❧ ▲ ✙

å
❢❣❤✐ ❥❦ â

á ✇⑨⑤s ✉ ⑦❷④⑦⑤✇ ♦❶ ✇⑨⑤ ③rt⑨✇ ⑦r②⑤ r⑦ ③✉s❻♦① ♣❼ ✇✉➷⑤s ❶③♦① ▲✙❡❢❣❤✐ ❥❦ ✇♦ ④❷r♣❻
✇⑨⑤ ➄③⑦✇ ⑥⑨ r♣❻ ▲✙

ä
♠✐♥♦♣ â

á ✇⑨⑤ ③⑤⑦✇ ♦❶ ▲✙❡❢❣❤✐ ❥❦ ❿ ➱✃❐✃ ▲✙❡❢❣❤✐ ❥❦ q ▲ ✙
ä
♠✐♥♦♣ ❿ ① ✉➷⑤⑦ ❷✈ ✇⑨⑤ ➄③⑦✇ ✈✉③✇ ♦❶ ✇⑨⑤

⑦⑤⑥♦s❻ ⑥⑨r♣❻ ▲✙
å
♠✐♥♦♣ â

á r❶ ✇⑨⑤ ⑦r②⑤ ♦❶ ▲✙
å
♠✐♥♦♣ r⑦ ✇♦♦ ⑦① ✉♣♣ ❿ ✉ ⑦❷④⑦⑤✇ ♦❶ ✇⑨⑤ ⑥♦①✈♣⑤① ⑤s✇✉③❼ ⑦r②⑤

r⑦ ③✉s❻♦① ♣❼ ✇✉➷⑤s ❶③♦① ▲✙
ä
♠✐♥♦♣ ✇♦ ➄ ♣♣ ▲✙

å
♠✐♥♦♣ ❸

❹⑨r⑦ ③⑤⑥♦①④rs✉✇r♦s ♦✈⑤③✉✇♦③ ➬⑦⑨❷r ⑤⑦➮ ✇⑨⑤ t⑤s⑤⑦ ♦❶ ✇⑨⑤ ✈✉③⑤s✇⑦ rs ✉ ➀✉❼
⑦r① r♣✉③ ✇♦ ✇⑨⑤ ✱✬ ➱s ✰✪✼ ⑥③♦⑦⑦♦q⑤③ ➂✑ ❺✈ ♦rs✇ ⑥③♦⑦⑦♦q⑤③ ➀ r✇⑨ ⑥⑨③♦①♦⑦♦① ⑤⑦ ♦❶

t➔➨➨➙➭ ➐➑❳ ✉ ✈ ➦✇① ➎➑➒ ➏➺➌ →➎➛➐➎➳➋➌➨ ➎➛➌ ➳➊➊➋➌➎➑ ↔ ②➉➊➭ ❲ ➋➌➭ ➌➑➏➎➛❩③ ➭➙➏➎➏➐➊➑ ➐➨
➨➏➛➐➉➏➋❩ ➐➒➌➑➏➐➉➎➋ ➏➊ ➳➐➏ ➨➏➛➐➑❳➨ ➭➙➏➎➏➐➊➑ ➝④⑤ ➌➉➊➭➳➐➑➎➏➐➊➑ ➊❲ ➌➛➎➏➊➛ ❨➊➙➋➒ ➳➌ ➎ ➭➊➛➌ ➨➙➐➏➎➳➋➌ ➏➌➛➭ ➐➑➊➋➊❳❩↔ ➎➨ ➊➙➛ ➊❲ ➌➛➎➏➊➛ ➐➨➻➎➛ ➻➛➊➭ ➳➐➊➋➊❳ ➐➉➎➋ ➉➛➊➨➨➊→➌➛ ➝



➹

✷✴✵❭❪ ❈ ❖ ✶✻✾ ❀✿✼✻✽✾✻❁ ❃✿❀❋❋❀❘✻✿
➼❿➽ ❿î ✖ ❿❬ ❿➶ ➼❿î ❿✖ Ö✉③⑤s✇
➼❿❇ ❿❬ ➼❿✖ ❿➶ ➼❿➽ ❿❇ Ö✉③⑤s✇

➼❿➽ ❿î ❿❇ ❿❬ ➼❿✖ ❿❬ ❿➶ ➼❿➽ ❿î ❿✖ ❿❇ ⑥sr♦s
➽ ❿î ❿❇ ➼❿✖ ❿➶ ➽ ❿î ❿✖ ír③⑦✇ ⑥⑨ r♣❻
➼❿❬ ❬ ➼❿❇ ❾⑤⑦✇
➼❿❬ ❿❇ ❬ ❿✖ ❿➶ ➼❿❇ ❿➽ ♥⑤⑥♦s❻ ⑥⑨r♣❻

⑦r②⑤ ✑ ➃ ✉s❻ ✈③♦qr❻⑤⑦ ⑥⑨ r♣❻③⑤s ✉⑦ ❻r❽⑤③⑤s✇ ✉⑦ ✈♦⑦⑦r④♣⑤ ❿ ③⑤❺❷⑦rst ✉♣♣ ✇⑨⑤ ✈✉③⑤s✇⑦
t⑤s⑤⑦ ❻✉✇✉ ✉s❻ ➷⑤⑤✈rst ⑥♦s⑦✇✉s✇ ⑦❷④❺❻♦①✉rs⑦ ⑦r②⑤⑦ ❸

❑ ù⑦ ⑧✆ ✟�✁ÿü�þ ✵❙✂❝✟❝ ✝⑨ ⑩✁✞❙✁ÿ✂üý
❹⑨⑤ ✈③⑤qr♦❷⑦ ③⑤⑥♦①④rs✉✇r♦s ♦✈⑤③✉✇♦③ ➷⑤⑤✈⑦ ✇⑨⑤ ✈✉③⑤s✇⑦ ❻♦① ✉rs q✉♣❷⑤⑦
➀ r✇⑨rs ✇⑨⑤ ♦❽⑦✈③rst ④❷✇ ➬❶♦③t⑤✇⑦➮ ✇⑨⑤ ✉⑥✇❷✉♣ ⑦♦♣❷✇r♦s ⑥♦①✈❷✇⑤❻ ④❼ ✇⑨⑤
⑦♦♣qrst ♦❶ ✇⑨⑤ ❮♥Ö❸ ❮③♦⑦⑦♦q⑤③ ⑤❒ ⑥r⑤s⑥❼ ① ✉❼ ④⑤ rs⑥③⑤✉⑦⑤❻ ❶♦③ ⑦♦①⑤ ✈③♦④❺
♣⑤① ⑦ ④❼ ➷⑤⑤✈rst ✇⑨⑤ q✉♣❷⑤⑦ ⑥♦③③⑤⑦✈♦s❻rst ✇♦ ✇⑨⑤ ❮♥Ö ⑦♦♣❷✇r♦s ➀ r✇⑨rs ✇⑨⑤
⑥⑨r♣❻③⑤s ❸ ❹⑨r⑦ ① ⑤⑥⑨✉sr⑦① ⑥✉s ✉♣⑦♦ ④ ⑤ ✉✈✈♣r⑤❻ ✇♦ ✇⑨⑤ ①❷✇✉✇r♦s ♦✈⑤③✉✇♦③ rs
✇⑨⑤ ⑦✉①⑤ ➀✉❼❸

❑ ù❶ ⑧ÿ✶ ✟� ü✆ ✟�✁ÿü�þ
í❷③✇⑨⑤③ ③⑤➄s⑤① ⑤s✇⑦ ⑥✉s ④⑤ ✈③♦qr❻⑤❻ ✇♦ ✇⑨⑤ ♦✈⑤③✉✇♦③ ➾

á ⑨⑤❷③r⑦✇r⑥⑦ ⑥✉s ⑦♦① ⑤✇r① ⑤⑦ ④⑤ ❻⑤❻❷⑥⑤❻ ❶③♦① ✇⑨⑤ ♦④⑩ ⑤⑥✇rq⑤ ❶❷s⑥✇r♦s ❿ ♣r➷⑤
✉ ①❷✇✉✇r♦s ➀⑨r⑥⑨ ✉♣✇⑤③⑦ t⑤s⑤⑦ ④❼ ⑦❷④⑦✇r✇❷✇rst q✉♣❷⑤⑦ ❶♦③ t③⑤✉✇⑤③ ♦s⑤⑦
✇✉➷⑤s ❶③♦① ✇⑨⑤r③ rs r✇r✉♣ ❻♦① ✉rs⑦ r❶ ✇⑨⑤ ♦④⑩ ⑤⑥✇rq⑤ ❶❷s⑥✇r♦s rs⑥③⑤✉⑦⑤⑦
➀ r✇⑨ ✇⑨⑤ ✈③♦④♣⑤① q✉③r✉④♣⑤⑦ â

á rs✇⑤③q✉♣ ⑦❷④❺❻♦① ✉rs⑦ ✉s❻ ♦✈⑤③✉✇♦③⑦ ✇⑨✉✇ ➷⑤⑤✈ ✇⑨⑤r③ ⑦✇③❷⑥✇❷③⑤⑦ ⑥✉s ④⑤
❷⑦⑤❻ r❶ ✇⑨⑤ s♦✇r♦s ♦❶ rs✇⑤③q✉♣ ⑨✉⑦ ✉ ① ⑤✉srst ❶♦③ ✇⑨⑤ ✇③⑤✉✇⑤❻ ✈③♦④ ♣⑤① â

á ⑥♦①④rs✉✇r♦s ♦❶ ✉♣♣ ✇⑨⑤ ✈③⑤qr♦❷⑦ ✇⑤⑥⑨sr➴❷⑤⑦ ① rt⑨✇ ④ ⑤ ❷⑦⑤❻ ➀ r✇⑨ ⑦♦① ⑤
✈③♦④♣⑤① ⑦ ❸

Ö⑤③❶♦③①✉s⑥⑤⑦ ⑥✉s ④⑤ rs⑥③⑤✉⑦⑤❻ ➀ r✇⑨ ✇⑨⑤⑦⑤ ➷rs❻⑦ ♦❶ ① ⑤⑥⑨✉sr⑦① ⑦ ④❷✇ ✇♦♦
⑦✈⑤⑥r➄⑥ ♦✈ ⑤③✉✇♦③⑦ ♣✉⑥➷ ③♦④❷⑦✇s⑤⑦⑦ ✉s❻ ①✉❼ ♦s♣❼ ④ ⑤ ❷⑦⑤❻ ♦s ⑦①✉♣♣ ⑥♣✉⑦⑦⑤⑦
♦❶ ✈③♦④♣⑤① ⑦ ❿ ✉s❻ ✇♦♦ ❻⑤✇⑤③① rsr⑦✇ ♦s⑤⑦ ③⑤❻❷⑥⑤ ✇⑨⑤ ⑤⑧✈♣♦③✉✇r♦s ♦❶ ✇⑨⑤ ⑦⑤✉③⑥⑨
⑦✈✉⑥⑤ ❸



➼ì

❑ ù❷ ❸✶ ✟ ❹❺ ❻❺❼ ❽❻ ❽❾❿ ✆ �ü☎✟❝❙�✟
❹⑨⑤ ⑨❼④③r❻r②✉✇r♦s r⑦ t⑤s⑤③r⑥ ➾ ♦s ♣❼ ✉ ❮♥Ö ❶♦③①❷♣✉✇r♦s ♦s ➄sr✇⑤ ❻♦① ✉rs⑦ ♦❶
✇⑨⑤ ✈③♦④♣⑤① r⑦ s⑤⑤❻⑤❻ â s♦ ♦✇⑨⑤③ ✉⑦⑦❷①✈✇r♦s r⑦ ③⑤➴❷r③⑤❻ ❸ à r✇⑨ rs ✇⑨⑤ ❮ÕÖ
❶③✉① ⑤➀♦③➷ ❿ ✇⑨⑤ ♦✈✇r① r②✉✇r♦s ✈③♦ ⑥⑤⑦⑦ ⑥✉s ✇⑨❷⑦ ④ ⑤ ✈③♦qr❻⑤❻ ✇♦ ✇⑨⑤ ❷⑦⑤③ ④❼ ✉
✈③⑤❻r⑥✉✇⑤ ✉s✉♣♦t♦❷⑦ ✇♦ ✇⑨⑤ ⑦✇✉s❻✉③❻ Ï ÐÑ ÒÏ ÒÓÔ ✈③⑤❻r⑥✉✇⑤ ➾

➀Ð➁Ï ÐÑ ÒÏ ÒÓÔ ➂➃✰✫✸ ➄ ➅✫✪➱✫✩✸❐✻ ➄ ➆ ✺✫✸ ➄ ➇✮✰➈
➀⑨⑤③⑤ ➃✰✫✸ ⑦✇✉s❻⑦ ❶♦③ ✇⑨⑤ ❮♥Ö ⑦⑤✉③⑥⑨rst ✈③♦ ⑥⑤❻❷③⑤ ❿ ➅✫✪➱✫✩✸❐✻ ❶♦③ ✇⑨⑤ ♣r⑦✇
♦❶ ➄s r✇⑤ ❻♦①✉rs q✉③r✉④♣⑤⑦ ♦❶ ✇⑨⑤ ✈③♦④♣⑤① ✉s❻ ➆ ✺✫✸ ❶♦③ ✇⑨⑤ ⑤q✉♣❷✉✇r♦s ♦❶ ✇⑨⑤
⑦♦♣❷✇r♦s ⑥♦①✈❷✇⑤❻ ④❼ ➃✰✫✸❸ æ ⑦ ➀⑤♣♣ ✉⑦ ❶♦③ ✇⑨⑤ ⑦✇✉s❻✉③❻ Ï ÐÑ ÒÏ ÒÓÔ ✈③⑤❻r⑥✉✇⑤ ❿
➃✰✫✸ r⑦ ⑦r①✈♣❼ ✇⑨⑤ ♣✉④ ⑤♣rst ♦❶ ✇⑨⑤ q✉③r✉④ ♣⑤⑦ ❸ ➇✮✰ ⑦✇✉s❻⑦ ❶♦③ ♦❷③ ⑨❼④③r②✉✇r♦s
✈✉③✉①⑤✇⑤③ ê ❸
➅①✈♣⑤① ⑤s✇✉✇r♦s
❹⑨⑤ s♦q⑤♣✇❼ ♦❶ ✇⑨⑤ r①✈♣⑤① ⑤s✇✉✇r♦s ♦❶ ♦❷③ ⑨❼④③r❻ t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ♣r⑤⑦
rs ✇⑨⑤ ⑤q✉♣❷✉✇r♦s ♦❶ ✇⑨⑤ rs❻rqr❻❷✉♣⑦ ➾ ✉⑦ ✉s rs❻rqr❻❷✉♣ r⑦ ① ✉❻⑤ ❷✈ ♦❶ ⑦❷④❺
❻♦①✉rs⑦ ❿ ✇⑨⑤ ❻♦① ✉rs ♦❶ ⑤✉⑥⑨ q✉③r✉④ ♣⑤ r⑦ ③⑤⑦✇③r⑥✇⑤❻ ④❼ ✉❻❻rst ✇⑨⑤ ⑥♦s⑦✇③✉rs✇
➂ã ✙ ❚ ▲ ✙ ➃ ④ ⑤❶♦③⑤ ➃✰✫✸ r⑦ ⑥✉♣♣⑤❻ ❸ ➅❶ ➃✰✫✸ r⑦ ⑦❷⑥⑥⑤⑦⑦❶❷♣ ❿ ➆ ✺✫✸ r⑦ ✇⑨⑤ ⑤q✉♣❷✉✇r♦s
♦❶ ✇⑨⑤ rs❻rqr❻❷✉♣ ④❼ ✇⑨⑤ ♦④⑩ ⑤⑥✇rq⑤ ❶❷s⑥✇r♦s ❿ ♦✇⑨⑤③➀ r⑦⑤ ❿ r✇⑦ ➄✇s⑤⑦⑦ r⑦ ✈ ⑤s✉♣r②⑤❻
➂⑦⑤⑤ ⑦⑤⑥✇r♦s î ❸➽➃ ❸
Ö✉③✉① ⑤✇⑤③⑦ ⑦⑤✇✇rst
❰⑤⑦r❻⑤ ✇⑨⑤ ⑥♣✉⑦⑦r⑥ ✈✉③✉① ⑤✇⑤③⑦ ♦❶ ✉ ➚æ ➂⑦r②⑤ ♦❶ ✇⑨⑤ ✈♦✈❷♣✉✇r♦s ❿ s❷①④⑤③ ♦❶
t⑤s⑤③✉✇r♦s⑦ ♦③ ✇⑤③① rs✉✇r♦s ⑥③r✇⑤③r♦s ❿ ⑥③♦⑦⑦♦q⑤③ ✉s❻ ①❷✇✉✇r♦s ✈③♦④✉④r♣r✇ r⑤⑦ ❿
❸❸❸➃ ❿ ♦❷③ ✉♣t♦③r✇⑨① r⑦ ✈✉③✉① ⑤✇③r②⑤❻ ④❼ ✇⑨⑤ ❻⑤t③⑤⑤ ♦❶ ⑨❼④③r❻r②✉✇r♦s ê ➀⑨r⑥⑨
⑦✈⑤⑥r➄⑤⑦ ✇⑨⑤ ③⑤♣✉✇rq⑤ ⑦r②⑤ ♦❶ ✇⑨⑤ ⑦❷④❺❻♦① ✉rs⑦ ❸ æ ♣♣ ✇⑨⑤⑦⑤ ✈✉③✉① ⑤✇⑤③⑦ ⑨✉q⑤
❻⑤❶✉❷♣✇ q✉♣❷⑤⑦ rs ♦❷③ r①✈♣⑤① ⑤s✇✉✇r♦s ✉s❻ ⑥✉s ④⑤ ⑤✉⑦r♣❼ ①♦❻r➄⑤❻ ❸

➉ ❋■■➊♠❧❍❣♠✐❢

à⑤ ⑨✉q⑤❻ ✇⑤⑦✇⑤❻ ♦❷✇ ♦❷③ ✉♣t♦③r✇⑨① ♦s ✉ ✗❾Ö ➂✗⑤⑨r⑥♣⑤ ❾♦❷✇rst Ö③♦④♣⑤① ➃
✈③♦④♣⑤① ❸ ✗❾Ö r⑦ ✉ ⑥♦s⑥♦ ⑥✇r♦s ♦❶ ❹♥Ö ➂❹③✉q⑤♣♣rst ♥✉♣⑤⑦① ✉s Ö③♦④♣⑤① ➃ ✉s❻
⑦⑥⑨⑤❻❷♣rst ✈③♦④♣⑤① ➾ ⑦⑤q⑤③✉♣ ✇✉⑦➷⑦ ①❷⑦✇ ④ ⑤ ❻♦s⑤ ✉✇ ❻r⑦✇rs⑥✇ ♣♦ ⑥✉✇r♦s⑦ ✉s❻
➀ r✇⑨rs trq⑤s ✇r① ⑤ ➀ rs❻♦➀ ⑦ â ⑤✉⑥⑨ ✇✉⑦➷ ⑥✉s ④⑤ ⑤⑧⑤⑥❷✇⑤❻ ④❼ ⑦♦① ⑤ ⑦➷r♣♣⑤❻
⑤strs⑤⑤③⑦ â ⑦♦① ⑤ ✇✉⑦➷⑦ ①❷⑦✇ ④⑤ ✈⑤③❶♦③① ⑤❻ ④⑤❶♦③⑤ ♦③ ✉✇ ✇⑨⑤ ⑦✉① ⑤ ✇r①⑤ ✉⑦
♦✇⑨⑤③⑦ â ✇⑨⑤ ✈③♦④♣⑤① ♣r⑤⑦ rs ✇⑨⑤ ✈③♦❻❷⑥✇r♦s ♦❶ ✉ ✇r① ⑤✇✉④ ♣⑤ ❶♦③ ⑤✉⑥⑨ rst⑤s⑤⑤③⑦
① rs r① r②rst ✇⑨⑤ ✇r① ⑤ ⑦✈ ⑤s✇ rs ✇③✉q⑤♣♣rst ✉s❻ ➀✉r✇rst ❸ à⑤ ⑨✉q⑤ ⑥⑨♦⑦⑤s ✇⑨ r⑦
✈③♦④♣⑤① ❶♦③ r✇⑦ rs✇③rs⑦r⑥ ⑥♦①✈♣⑤⑧ r✇❼ ✉s❻ ✇⑨⑤ ⑨❷t⑤ ⑦r②⑤ ♦❶ r✇⑦ ⑦⑤✉③⑥⑨ ⑦✈✉⑥⑤ ❸

❜ ùú ➋ü�✠❙✞✁ÿ✂üý
à⑤ ⑨✉q⑤ s✉Þßq⑤♣❼ ❶♦③①❷♣✉✇⑤❻ ✇⑨r⑦ ✈③♦④♣⑤① rs✇♦ ✉ ❮♥Ö rs ✇⑨⑤ ❶♦♣♣♦➀ rst ➀✉❼ ➾



➼➼

á ❹➀♦ ❻♦①✉rs q✉③r✉④♣⑤⑦ ✉③⑤ ✉⑦⑦♦⑥r✉✇⑤❻ ✇♦ ⑤✉⑥⑨ ✇✉⑦➷ ➂❞➃ ❿ ♦s⑤ ❶♦③ ✇⑨⑤
⑤strs⑤⑤③ ➀⑨♦ ⑤⑧⑤⑥❷✇⑤⑦ ✇⑨⑤ ✇✉⑦➷ ➂➌ ✙ ➃ ✉s❻ ✇⑨⑤ ♦✇⑨⑤③ ❶♦③ ✇⑨⑤ ❻✉✇⑤ ⑥♦③❺
③⑤⑦✈♦s❻rst ✇♦ ✇⑨⑤ ④ ⑤trssrst ♦❶ ✇⑨⑤ ✇✉⑦➷ ➂➍ ✙ ➃ â ✇⑨⑤ ❻♦①✉rs⑦ ♦❶ ✇⑨⑤
q✉③r✉④♣⑤⑦ ✉③⑤ ⑦✈⑤⑥r➄⑤❻ ➂⑦➷r♣♣⑤❻ ⑤strs⑤⑤③⑦ ✉s❻ ✇r① ⑤ ➀ rs❻♦➀ ⑦➃ ❸

á ❹⑨⑤ ✈③⑤⑥⑤❻⑤s⑥⑤ ✉s❻ ⑦❼s⑥⑨③♦sr⑦✉✇r♦s ⑥♦s⑦✇③✉rs✇⑦ ✉③⑤ ⑤⑧✈③⑤⑦⑦⑤❻ ♦s ✇⑨⑤
➍ ✙ ⑦ ➂⑤➴❷✉♣r✇❼ ✉s❻ rs⑤➴❷✉♣r✇❼ ④❷r♣✇❺rs ⑥♦s⑦✇③✉rs✇⑦➃ ❸

á à r✇⑨ ✇⑨r⑦ ❶♦③①❷♣✉✇r♦s ❿ ✇⑨⑤ ❶✉⑥✇ ✇⑨✉✇ ✉s ⑤strs⑤⑤③ ⑥✉ss♦✇ ⑤⑧⑤⑥❷✇⑤ ✇➀♦
✇✉⑦➷⑦ ✉✇ ✇⑨⑤ ⑦✉① ⑤ ✇r① ⑤ r⑦ ✇③r⑥➷❼ ✇♦ ⑤⑧✈③⑤⑦⑦ ❸ ❹⑨⑤ ❶♦♣♣♦➀ rst ⑥♦s⑦✇③✉rs✇
r⑦ ✇⑨⑤③⑤❶♦③⑤ ✉❻❻⑤❻ ❶♦③ ⑤✉⑥⑨ ⑥♦❷✈♣⑤ ♦❶ ✇✉⑦➷⑦ ➂❞ ✍ ➎ ➃ ➾

➏ ➐ ➑ ➏➒ ❏ò❑
➓ ➔➐ → ➣➐ → ↔ ↕ ➔➒ ❏❈❑
➓ ➔➒ → ➣➒ → ↔ ↕ ➔ ➐ ❏➙ ❑
➓ ❏ò❑ ➛ ❏❏❈❑ ➜ ❏➙❑❑ ❏➝ ❑

➀⑨⑤③⑤ ⑥♦s⑦✇③✉rs✇ ➼ r⑦ ✇③❷⑤ r❶ ④♦✇⑨ ✇✉⑦➷⑦ ✉③⑤ ⑤⑧⑤⑥❷✇⑤❻ ④❼ ✇⑨⑤ ⑦✉① ⑤
⑤strs⑤⑤③ â ➞✙ ➂③⑤⑦✈ ❸ ➞➟ ➃ r⑦ ✇⑨⑤ ❻❷③✉✇r♦s ♦❶ ✇✉⑦➷ ❞ ➂③⑤⑦✈ ❸ ➎ ➃ â ➠ r⑦ ✇⑨⑤ ✇r① ⑤
⑦✈ ⑤s✇ rs ✇③✉q⑤♣♣rst ④ ⑤✇➀⑤⑤s ✇⑨⑤ ♣♦ ⑥✉✇r♦s⑦ ♦❶ ✇⑨⑤ ✇✉⑦➷⑦ â ❮♦s⑦✇③✉rs✇ ✖
⑦✇r✈❷♣✉✇⑤⑦ ✇⑨✉✇ ⑤r✇⑨⑤③ ✇⑨⑤ ✇➀♦ ✇✉⑦➷⑦ ✉③⑤ s♦✇ ✈⑤③❶♦③① ⑤❻ ④❼ ✇⑨⑤ ⑦✉① ⑤
⑤strs⑤⑤③ ❿ ⑤r✇⑨⑤③ ♦s♣❼ ♦s⑤ ♦❶ ⑥♦s⑦✇③✉rs✇⑦ ➽ ✉s❻ î r⑦ ✇③❷⑤ ❸

✳♦✇⑤ ✇⑨✉✇ ✇⑨r⑦ ❶♦③①❷♣✉✇r♦s r⑦ ➬s♦✇➮ ✉ t♦♦❻ ♦s⑤ ✇♦ ⑦♦♣q⑤ ✇⑨r⑦ ✈③♦④ ♣⑤① rs
❮♥Ö❸ ➅✇ ⑥✉ss♦✇ ⑥♦①✈⑤✇⑤ ➀ r✇⑨ ✉✈✈③♦✉⑥⑨⑤⑦ ❷⑦rst t♣♦④✉♣ ⑥♦s⑦✇③✉rs✇⑦ ➂✈③♦qr❻⑤❻
④❼ ➅♣♦t ♥⑥⑨⑤❻❷♣⑤③ ❶♦③ ⑤⑧✉①✈♣⑤➃ ❸ à⑤ ❷⑦⑤ r✇ ♦s♣❼ ✇♦ ⑥♦①✈✉③⑤ ③⑤⑦❷♣✇⑦ ♦④✇✉rs⑤❻
➀ r✇⑨ ♦③ ➀ r✇⑨♦❷✇ ✇⑨⑤ ⑥♦①④rs✉✇r♦s ➀ r✇⑨ ✉ ➚æ ❸

❜ ùø ➡✟þ❙✞ÿþ
írt❷③⑤ î r♣♣❷⑦✇③✉✇⑤⑦ ✇⑨⑤ rsó❷⑤s⑥⑤ ♦❶ ✇⑨⑤ ❻⑤t③⑤⑤ ♦❶ ⑨❼④③r❻r②✉✇r♦s ê ♦s ✉ ➼ì❺⑤strs⑤⑤③ îì❺✇✉⑦➷ rs ⑦✇✉s⑥⑤ ♦❶ ✇⑨⑤ ✗❾Ö ❶♦③ ✇⑨⑤ ⑥♣✉⑦⑦r⑥ ⑥③♦⑦⑦♦q⑤③ ✉s❻ ✇⑨⑤ ⑦⑤✇
♦③r⑤s✇⑤❻ ⑥③♦⑦⑦♦q⑤③ ➀ r✇⑨ ✉ ✈♦✈❷♣✉✇r♦s ⑦r②⑤ ♦❶ ❉ì ⑤q♦♣q⑤❻ ❻❷③rst ❇ì t⑤s⑤③✉❺
✇r♦s⑦ ❿ ✉s❻ ✈③♦④✉④r♣r✇❼ ì ❸✖ ✉s❻ ì ❸➽ ❶♦③ ⑥③♦⑦⑦♦q⑤③ ✉s❻ ①❷✇✉✇r♦s ③⑤⑦✈ ⑤⑥✇rq⑤♣❼❸
❹⑨⑤ t③✉✈⑨ ③⑤✈③⑤⑦⑤s✇⑦ ✇⑨⑤ ⑥♦⑦✇ ♦❶ ✇⑨⑤ ④⑤⑦✇ rs❻rqr❻❷✉♣ ❶♦③ ✇⑨r⑦ ① rs r① r②✉✇r♦s
✈③♦④♣⑤① ❸

❹⑨⑤ rs➄sr✇⑤ ⑥♦⑦✇⑦ ⑦✇✉s❻ ❶♦③ ✇⑨⑤ rs✉④r♣r✇❼ ♦❶ ✇⑨⑤ t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ✇♦ t⑤s⑤③❺
✉✇⑤ ❶⑤✉⑦r④♣⑤ rs❻rqr❻❷✉♣⑦ ❶♦③ ♣♦➀ q✉♣❷⑤⑦ ♦❶ ê ➂ê ❵ ì ✓➼❇➃ ⑥♦③③⑤⑦✈♦s❻rst ✇♦ ⑦rst♣⑤
q✉♣❷⑤❻ ❻♦① ✉rs⑦ ➂➚æ ✉♣♦s⑤➃ ❸ ❹⑨⑤ ④⑤⑦✇ ⑦♦♣❷✇r♦s⑦ ✉③⑤ ♦④✇✉rs⑤❻ ❶♦③ ê ✉③♦❷s❻
ì ❸➽ ✉s❻ ✇⑨⑤ ✉♣t♦③r✇⑨① ⑨✉⑦ ♣♦➀ ⑤❒ ⑥r⑤s⑥❼ ❶♦③ ê ✔ ì ✓✖ ④⑤⑥✉❷⑦⑤ ✇⑨⑤ ⑦♦♣qrst
♦❶ ✇⑨⑤ ❮♥Ö ❻♦⑤⑦ s♦✇ ♦✈✇r① r②⑤ r✇⑦ ⑦♦♣❷✇r♦s⑦ ✉s❻ rs❻rqr❻❷✉♣⑦ ✉③⑤ ①❷⑥⑨ ①♦③⑤
✉♣r➷⑤ ❶♦③ ⑨rt⑨ q✉♣❷⑤⑦ ♦❶ ê ❸ ❹⑨⑤ t③✉✈⑨ ⑦⑨♦➀ ⑦ ✇⑨✉✇ ✇⑨⑤ ⑦⑤✇ ♦③r⑤s✇⑤❻ ⑥③♦⑦⑦♦q⑤③
♦✈ ⑤③✉✇♦③ ♦❷✇✈ ⑤③❶♦③① ⑦ ✇⑨⑤ ⑥♣✉⑦⑦r⑥ ♦s⑤ ♦s ①♦⑦✇ ♦❶ ê q✉♣❷⑤⑦ ❸

írt❷③⑤ ✖ ⑦⑨♦➀ ⑦ ✇⑨⑤ rsó❷⑤s⑥⑤ ♦❶ ⑥③♦⑦⑦♦q⑤③ ✉s❻ ①❷✇✉✇r♦s ✈③♦④✉④r♣r✇r⑤⑦ ➂❂❃
✉s❻ ❂❅ ③⑤⑦✈⑤⑥✇rq⑤♣❼ ➃ ❶♦③ ✇⑨⑤ ⑦✉① ⑤ ✈③♦④♣⑤① ➀ r✇⑨ ✇⑨⑤ ✇➀♦ ⑥③♦⑦⑦♦q⑤③ ♦✈⑤③✉❺
✇♦③⑦ ✉s❻ ê ë ì ✓➽ ❸ ❹⑨⑤ ✈✉③✇⑦ ♦❶ ✇⑨⑤ t③✉✈⑨⑦ ⑥♦③③⑤⑦✈♦s❻rst ✇♦ q⑤③❼ ♣♦➀ ①❷❺
✇✉✇r♦s ✈③♦④✉④r♣r✇ r⑤⑦ ✉③⑤ ✇③❷s⑥✉✇⑤❻ ④⑤⑥✉❷⑦⑤ ✇⑨⑤ ✈♦✈❷♣✉✇r♦s ⑨✉③❻♣❼ ⑤q♦♣q⑤⑦
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Set oriented crossover
Classical crossover

ïð●ñ✸❪ ➙ ❖ ð✽➢❂✻✽❃✻ ❀▲ ➤ ❀✽ ✾❉✻ ◆❂❄❍✼✾❯ ❀▲ ✾❉✻ ❋❀❍❂✾✼❀✽
➀ r✇⑨ ⑥③♦⑦⑦♦q⑤③ ✉♣♦s⑤ ❸ ❹⑨⑤ ♦q⑤③✉♣♣ ⑦❷✈ ⑤③r♦③r✇❼ ♦❶ ✇⑨⑤ ⑦⑤✇ ♦③r⑤s✇⑤❻ ⑥③♦⑦⑦♦q⑤③
r⑦ s♦✇r⑥⑤✉④♣⑤ ✉⑦ ✇⑨⑤ ⑥♦③③⑤⑦✈♦s❻rst t③✉✈⑨ r⑦ ⑦① ♦♦✇⑨⑤③ ✇⑨✉s ✇⑨⑤ ♦✇⑨⑤③ ♦s⑤
➂①♦③⑤ rs❻⑤✈⑤s❻⑤s✇ ♦❶ ❂❃ ✉s❻ ❂❅ ➃ ❶♦③ ✇⑨⑤ ♣♦➀⑤⑦✇ ✉③⑤✉⑦ ➾ ì ✓➽ ❖ ❂❅ ❖ ì ✓❉✉s❻ ì ✓ì ❖ ❂❃ ❖ ì ✓✖ ❸ à⑤ ⑥✉s ✉♣⑦♦ s♦✇r⑥⑤ ✇⑨✉✇ ✇⑨⑤ ④ ⑤⑦✇ ③⑤⑦❷♣✇⑦ ✉③⑤ ♦④✇✉rs⑤❻
❶♦③ ⑨rt⑨ q✉♣❷⑤⑦ ♦❶ ❂❅ ✉s❻ ♣♦➀ q✉♣❷⑤⑦ ♦❶ ❂❃ ❿ ➀⑨r⑥⑨ r⑦ s♦✇ ⑥♦sq⑤s✇r♦s✉♣ ❶♦③
t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ⑦ ❸

írs✉♣♣❼❿ ➀⑤ ① ✉❼ ✉♣⑦♦ s♦✇r⑥⑤ ✇⑨✉✇ ✇⑨⑤ ⑦✉① ⑤ ❮♥Ö ❶♦③①❷♣✉✇r♦s ♦❶ ✇⑨r⑦ ✗❾Ö
✈③♦④♣⑤① ⑦♦♣q⑤❻ ➀ r✇⑨ ✉ ⑦✇✉s❻✉③❻ ⑦⑤✉③⑥⑨ ✉s❻ ④③✉s⑥⑨➥④♦❷s❻ ⑦✇③✉✇⑤t❼ ✈③♦❺
qr❻⑤⑦ ✉ ⑦♦♣❷✇r♦s ➀ r✇⑨ ⑥♦⑦✇ ➼îìì rs ③♦❷t⑨♣❼ ✇⑨⑤ ⑦✉① ⑤ ✇r① ⑤ ✉⑦ ♦❷③ ⑨❼④③r❻ ➚æ
✉s❻ r✇⑦ ④ ⑤⑦✇ ⑦♦♣❷✇r♦s ❶♦③ ✉ ❇ì ✇r① ⑤⑦ t③⑤✉✇⑤③ ❻❷③✉✇r♦s r⑦ ♦s ♣❼ ➼➼❬❬ ➂q⑤③⑦❷ ⑦
î➶❬ ❿ ④ ⑤⑦✇ ⑦♦♣❷✇r♦s ❶♦③ ✇⑨⑤ ⑨❼④③r❻ ➚æ ➀r✇⑨ ➄s⑤ ✇❷s⑤❻ ✈✉③✉① ⑤✇⑤③⑦➃ ❸
❄s⑤ ①♦③⑤ ✇r① ⑤ ❿ ➀⑤ ❻♦ s♦✇ ➂✉s❻ ➀⑤ ❻♦ s♦✇ ➀✉s✇ ✇♦ ➃ ⑦⑨♦➀ ✇⑨✉✇ ✇⑨r⑦ ① ⑤✇⑨♦❻

r⑦ ✉ t♦♦❻ ♦s⑤ ✇♦ ⑦♦♣q⑤ ✉ ✗❾Ö ✈③♦④♣⑤① ❸ à⑤ ♦s♣❼ ✈③♦q⑤ ✇⑨✉✇ ✉ ⑦r①✈♣⑤ ❮♥Ö
❶♦③①❷♣✉✇r♦s ♦❶ ✉s ♦✈✇r① r⑦✉✇r♦s ✈③♦④♣⑤① ⑥✉s ④⑤ ⑤⑧⑤⑥❷✇⑤❻ ①♦③⑤ ⑤❒ ⑥r⑤s✇♣❼
❷⑦rst ✉ ⑦✇♦ ⑥⑨✉⑦✇r⑥ ✉♣t♦③r✇⑨① ❸

➦ ➧ ♠● ♠➊❍❤ ❍■■❤✐❍❧❏ö➨

❄✇⑨⑤③ ➚æ➁❮♥Ö ⑨❼④③r❻r②✉✇r♦s ✉✈✈③♦✉⑥⑨⑤⑦ ⑨✉q⑤ ④ ⑤⑤s ⑤⑧✈⑤③r① ⑤s✇⑤❻ ➾ ➪➩ Þ❷⑥➹î➘
rs✇⑤t③✉✇⑤⑦ ❮♥Ö rs✇♦ ✇⑨⑤ ➚æ ♦✈⑤③✉✇♦③⑦ ✇♦ t⑤s⑤③✉✇⑤ ♦s♣❼ ❶⑤✉⑦r④ ♣⑤ ⑦♦♣❷✇r♦s⑦
✉s❻ ③⑤✈♦③✇⑦ t♦♦❻ ③⑤⑦❷♣✇⑦ ❶♦③ ✇⑨⑤ ❹♥Ö ➀ r✇⑨ ✉ ①❷✇✉✇r♦s ♦✈⑤③✉✇♦③ ✈⑤③❶♦③① rst
♣♦⑥✉♣ r①✈③♦q⑤① ⑤s✇ ➂➀ r✇⑨ ❮♥Ö➃ ✉s❻ ✉ ⑥③♦⑦⑦♦q⑤③ ♦✈⑤③✉✇♦③ t⑤s⑤③✉✇rst s⑤➀
rs❻rqr❻❷✉♣⑦ ➀⑨⑤s⑤q⑤③ ✇⑨⑤ ⑥⑨r♣❻③⑤s ✉③⑤ s♦✇ ❶⑤✉⑦r④♣⑤ ⑦♦♣❷✇r♦s⑦ ❸ ➪❰✘à➹❇➘ ⑦♦♣q⑤⑦
✇r① ⑤✇✉④♣rst ✈③♦④♣⑤① ⑦ ➀ r✇⑨ ✉ ⑦r① r♣✉③ ① ⑤✇⑨♦❻ ❷⑦rst q⑤③❼ ⑦✈⑤⑥r➄⑥ ♦✈ ⑤③✉✇♦③⑦ ❸

æ ⑦r① r♣✉③ r❻⑤✉ r⑦ ✈③♦✈♦⑦⑤❻ ④❼ ➪Ö➚➹❉➘ rs ✇⑨⑤ ⑥♦s✇⑤⑧✇ ♦❶ ♣♦ ⑥✉♣ ⑦⑤✉③⑥⑨ ➾
s⑤rt⑨④♦③⑨♦♦❻⑦ ➀⑨⑤③⑤ ✉ ♣♦ ⑥✉♣ ① ♦q⑤ r⑦ ✈♦⑦⑦r④♣⑤ ✉③⑤ ⑦✈ ⑤⑥r➄⑤❻ ④❼ ⑥♦s⑦✇③✉rs✇⑦
✉s❻ ⑤⑧✈♣♦③⑤❻ ④❼ ✉ ⑥♣✉⑦⑦r⑥ ④③✉s⑥⑨❺✉s❻❺④♦❷s❻ ✉♣t♦③r✇⑨① ❸
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➼✖

❄❷③ ✉✈✈③♦✉⑥⑨ r⑦ ① ♦③⑤ ✉s✉♣♦t♦❷⑦ ✇♦ ➪❹Ü➚Ý ➹❇➘ ➀⑨r⑥⑨ ⑨❼④③r❻r②⑤⑦ ✉ ❮♥Ö
➀ r✇⑨ ✉ ♥r①✈♣⑤⑧ ✉♣t♦③r✇⑨① ➾ ✇⑨⑤ ① ⑤✇⑨♦❻ r⑦ t⑤s⑤③r⑥ ✉s❻ ✈③♦④♣⑤① rs❻⑤✈⑤s❻⑤s✇ ❸

➫ õ✐❢❧ ➊❦➨♠✐❢

à⑤ ⑨✉q⑤ rs✇③♦❻❷⑥⑤❻ ✉ s♦q⑤♣ ♦✈✇r① r②✉✇r♦s ① ⑤✇⑨♦❻ ➀⑨r⑥⑨ ⑨❼④③r❻r②⑤⑦ ❮ÕÖ
✇⑤⑥⑨sr➴❷⑤⑦ ➀ r✇⑨rs ✉ t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ❸ ❄❷③ ✉♣t♦③r✇⑨① ⑥✉s ④⑤ ✉✈✈♣r⑤❻ ✇♦
✉s❼ ❮♥Ö ♦s ➄sr✇⑤ ❻♦① ✉rs⑦ ❸ ❹⑨⑤ ➄③⑦✇ ③⑤⑦❷ ♣✇⑦ ✉③⑤ trq⑤s ✉s❻ ✉③⑤ ⑤s⑥♦❷③✉trst
⑤s♦❷t⑨ ✇♦ q✉♣r❻✉✇⑤ ✇⑨⑤ ✉✈✈③♦✉⑥⑨ ❸

❹⑨r⑦ ➀♦③➷ ➀ r♣♣ ④ ⑤ ❶♦ ♣♣♦➀⑤❻ ④❼ ♦✇⑨⑤③ ⑤⑧✈⑤③r① ⑤s✇✉✇r♦s⑦ ♦s q✉③r♦❷⑦ ⑥♦①④r❺
s✉✇♦③r✉♣ ♦✈✇r① r②✉✇r♦s ✈③♦④♣⑤① ⑦ ✉s❻ rs ✈✉③✇r⑥❷♣✉③ ♦s ✉r③ó♦➀ ✇③✉❒ ⑥ ③⑤♣✉✇⑤❻
✈③♦④♣⑤① ⑦ ➪æ ♣♣➹❉➘ ❸ ❄✇⑨⑤③ ✉✈✈③♦✉⑥⑨⑤⑦ ✉③⑤ ✉♣⑦♦ ⑤sqr⑦✉t⑤❻ ➾

á ❶♦③ ⑦♦① ⑤ ✈③♦④♣⑤① ➀ r✇⑨ ✇➀♦ ❻r⑦✇rs⑥✇ ➬❻r① ⑤s⑦r♦s⑦➮ ❿ ♦s⑤ ♦❶ ✇⑨⑤① ⑥✉s
④⑤ ✇③⑤✉✇⑤❻ ④❼ ✉ ➚æ ✉s❻ ✇⑨⑤ ♦✇⑨⑤③ ④❼ ✉ ❮♥Ö ➂✇r① ⑤✇✉④ ♣rst ✈③♦④ ♣⑤① ❶♦③
rs⑦✇✉s⑥⑤ ❿ ❻✉✇⑤⑦ ➀ r✇⑨ ✇⑨⑤ ➚æ ✉s❻ ③♦♦① ⑦ ➀ r✇⑨ ✇⑨⑤ ❮♥Ö➃ â

á rs✇⑤t③✉✇r♦s ♦❶ ✉ ➬③⑤✈✉r③rst➮ ❮♥Ö ①⑤✇⑨♦❻ ➪❫➭ÖÕ➹✖➘ rs✇♦ ✇⑨⑤ ➚æ ♦✈❺
⑤③✉✇♦③⑦ ✇♦ ✈③♦❻❷⑥⑤ ❶⑤✉⑦r④♣⑤ rs❻rqr❻❷✉♣⑦ ❸

➯ ➲➳➵➳➸➳➺➻➳➼
➪æ ♣♣➹❉➘ ➭⑤✉s❺❫ ✉③⑥ æ ♣♣r♦✇ ❸ ❹⑤⑥⑨sr➴❷⑤⑦ ❻ ➽♦✈✇r① r⑦✉✇r♦s ⑦✇♦ ⑥⑨✉⑦✇r➴❷⑤ ✉✈❺

✈♣r➴❷ ➾⑤⑤⑦ ✉❷⑧ ✈③♦④ ♣➚⑤① ⑤⑦ ❻❷ ⑥♦s✇③ ➪♦♣⑤ ✉ ➾⑤③r⑤s ❸ ❹⑨ ➚⑤⑦⑤ ❻ ➽⑨✉④r♣r✇✉✇r♦s ❿
⑥srq⑤③⑦r✇ ➾⑤ ❻⑤ ❹♦❷♣♦❷⑦⑤ Ö✉❷♣ ♥✉④✉✇r⑤③ ❿ ➼➹➹❉ ❸

➪❰✘à➹❇➘ ✘❻①❷s❻ ➩ ❸ ❰❷③➷⑤ ❿ Û✉q⑤ ➚ ❸ ✘ ♣♣r① ✉s ❿ ✉s❻ ❾❷✈⑤③✇ í ❸ à⑤✉③⑤ ❸
æ ⑨❼④③r❻ t⑤s⑤✇r⑥ ✉♣t♦③r✇⑨① ❶♦③ ⑨ rt⑨♣❼ ⑥♦s⑦✇③✉rs⑤❻ ✇r① ⑤✇✉④♣rst
✈③♦④♣⑤① ⑦ ❸ ❹⑤⑥⑨sr⑥✉♣ ③⑤✈♦③✇ ❿ ⑥srq⑤③⑦r✇❼ ♦❶ ✳♦✇✇rst⑨✉① ❿ ➼➹➹❇ ❸
❹⑤⑥⑨sr⑥✉♣ ❾⑤✈♦③✇ ✳❄❹❹❮♥❺❹❾❺➹❇❺➶ ❸

➪ÛÜ♥Ý ➶➶➘ ❫ ❸ Û rs⑥④✉⑦ ❿ Ö❸ ✗✉s Ü⑤s✇⑤s③❼⑥➷ ❿ Ü ❸ ♥r① ♦sr⑦ ❿ æ ❸ ætt♦❷s ❿ ✉s❻
❹ ❸ ➚③✉❶ ❸ ❹⑨⑤ ⑥♦s⑦✇③✉rs✇ ♣♦tr⑥ ✈③♦t③✉①① rst ♣✉st❷✉t⑤ ❮Ü➅Ö ❸ ➅s
➶✬✹ ✃ ➹✰✬s ✃ ➘ ➱s ✹✮ ➃❐✬ ❐✪✫✹➱✰✬ ➹✰✼✷ ✱✹❐✪ ✾➴✻✹❐✼✻ ❿ q♦♣❷① ⑤ ➼❿ ✈✉t⑤⑦
❉➹î➷ ❬ì➽ ❿ ❹♦➷❼♦ ❿ ➭✉✈✉s ❿ ➼➹➶➶ ❸

➪✘❮Õ➹➽➘ ✘❮Õ ✙Ö♥✚ ❷⑦⑤③ ① ✉s❷✉♣ ➂✘❮❾❮ ❮♦①①♦s Õ♦tr⑥ Ö③♦t③✉①① rst
♥❼⑦✇⑤① ➃ ❿ ➼➹➹➽ ❸

➪➚♦♣➶➹➘ Û✉qr❻ ➚♦♣❻④⑤③t ❸ ➃❐✬❐✹➱✭ ➬ ✸✽ ✰✪➱✹✮✼ ✻ ❸ æ❻❻r⑦♦s à⑤⑦♣⑤❼❿ ➼➹➶➹ ❸
➪➩ Þ❷⑥➹î➘ ✗♦♣➷⑤③ ➩ Þ❷⑥⑨⑤s⑨♦❽ ❸ ✳♦q⑤♣ ⑦⑤✉③⑥⑨ ✉s❻ ⑥♦s⑦✇③✉rs✇⑦ ➷ ✉s rs❺

✇⑤t③✉✇r♦s ❸ ❹⑤⑥⑨sr⑥✉♣ ❾⑤✈♦③✇ ✘❮❾❮➷❮❄❾✘➷➹î➷➹ ❿ ✘❷③♦✈⑤✉s
❮♦①✈❷✇⑤③❺➅s❻❷⑦✇③❼ ❾⑤⑦⑤✉③⑥⑨ ❮⑤s✇③⑤ ❿ ➼➹➹î ❸



➼❇

➪❫➭ÖÕ➹✖ ➘ ♥✇⑤q⑤s ❫ rs✇♦s ❿ ❫ ✉③➷ Û ❸ ➭♦⑨s⑦✇♦s ❿ æs❻③⑤➀ ❰ ❸ Ö⑨r♣r✈⑦ ❿ ✉s❻
Ö⑨r♣r✈ Õ✉r③❻ ❸ ❫ rs r① r②rst ⑥♦só r⑥✇⑦ ➾ ✉ ⑨⑤❷③r⑦✇r⑥ ③⑤✈✉r③ ① ⑤✇⑨♦❻ ❶♦③
⑥♦s⑦✇③✉rs✇ ⑦✉✇r⑦❶✉⑥✇r♦s ✉s❻ ⑦⑥⑨⑤❻❷♣rst ✈③♦④♣⑤① ⑦ ❸ ➅s ✘❷t⑤s⑤ ❮ ❸
í③⑤❷❻⑤③ ✉s❻ æ ♣✉s ➩ ❸ ❫ ✉⑥➷➀♦③✇⑨ ❿ ⑤❻r✇♦③⑦ ❿ ➹✰✬✻✹✪✫➱✬✹➮✩✫✻❐✲ ➇ ❐✫➮
✻✰✬ ➱✬✽ ❸ ❫ ➅❹ Ö③⑤⑦⑦ ❿ ➼➹➹✖ ❸

➪Ö➚➹❉ ➘ ➚ ❸ Ö⑤⑦✉s✇ ✉s❻ ❫ ❸ ➚⑤s❻③⑤✉❷ ❸ æ qr⑤➀ ♦❶ ♣♦ ⑥✉♣ ⑦⑤✉③⑥⑨ rs ⑥♦s⑦✇③✉rs✇
✈③♦t③✉①① rst ❸ ➅s ➱ ✪✰✭ ✃ ✰s ✹✮ ❐ ✃✬✲ ➱✬✹❐✪✬✫✹➱✰✬✫✸ ✭✰✬s ❐✪❐✬✭❐ ✰✬
➱ ✪➱✬✭➱✷ ✸❐✻ ✫✬✲ ➱ ✪✫✭✹➱✭❐ ✰s ➹✰✬✻✹✪✫➱✬✹ ➱ ✪✰✽ ✪✫✼✼ ➱✬✽ ❿ ✈✉t⑤⑦ î❇î➷
î❉❉ ❿ ❮✉①④③r❻t⑤ ❿ ❫ ✉ ❿ ⑥ ♥æ ❿ ➼➹➹❉ ❸

➪❹Ü➚Ý ➹❇➘ Ü✉⑩ r✉s ❫ ❹ ❿ ✘ ♣❺♥✉➷➷♦❷✇ Ü Ü ❿ à✉♣♣✉⑥⑤ ❫ ➚ ❿ ❾r⑥⑨✉③❻⑦ ✘ ❰ ❿
✉s❻ Õ⑤q⑤③ ➭ ❫ ❸ ❹♦➀✉③❻⑦ ✉ ⑥♣♦⑦⑤③ rs✇⑤t③✉✇r♦s ♦❶ ➄sr✇⑤ ❻♦① ✉rs
✈③♦✈✉t✉✇r♦s ✉s❻ ⑦r①✈♣⑤⑧❺④✉⑦⑤❻ ✉♣t♦③r✇⑨① ⑦ ❸ ➼➹➹❇ ❸ æ ➅ ❫ ✉✇⑨⑦ ➹❉
í♣♦③r❻✉ æ✇♣✉s✇r⑥ ⑥srq⑤③⑦r✇❼❸

➪✗✉s➶➹➘ Ö❸ ✗✉s Ü⑤s✇⑤s③❼⑥➷ ❸ ➹✰✬✻✹✪✫➱✬✹ ✾✫✹➱✻s ✫✭✹➱✰✬ ➱✬ ❐✰✽ ➱✭ ➱ ✪✰✽ ✪✫✼ ➮
✼ ➱✬✽ ❸ ❫ ➅❹ Ö③⑤⑦⑦ ❿ ❮✉①④③r❻t⑤ ❿ ❫æ ❿ ➼➹➶➹ ❸


