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➍➎➏ ➐➑➒➏➓➔→➣➏ ➐↔ ↕➙➛➜➏➝➔➏➞ ➟➏➠➡→➔➢ ➤↕➟➥ →➦ ➔➐ ➠➞➞ ➣→➧➨
➔➙➠➡ ➐➑➒➏➓➔➦ ➔➐ ➧➏➠➡ ➣→➞➏➐ ➦➏➩➙➏➝➓➏➦➫ ➠➡➡➐➭→➝➛ ➓➐➜➯➙➔➏➧➨
➛➏➝➏➧➠➔➏➞ ➐➑➒➏➓➔➦ ➔➐ ➑➏ ➐➣➏➧➡➠→➞ ➐➝ ➔➎➏ ➣→➞➏➐ →➝ ➦➙➓➎ ➠ ➜➠➝➨
➝➏➧ ➠➦ ➔➐ ➠➯➯➏➠➧ ➯➠➧➔ ➐↔ ➔➎➏ ➣→➏➭➏➞ ➲➳ ➦➓➏➝➏➵ ↕➯➯➡→➓➠➔→➐➝➦
➐↔ ➔➎→➦ ➓➐➝➓➏➯➔ ➓➐➝➓➏➧➝ →➝➔➏➧→➐➧ ➞➏➦→➛➝➫ ➠➧➓➎→➔➏➓➔➙➧➠➡ ➞➏➦→➛➝➫
➓➐➜➯➙➔➏➧➨➠→➞➏➞ ➧➏➯➠→➧ ➠➝➞ ➡➏➠➧➝→➝➛ ➦➢➦➔➏➜➦➫ ➜➏➞→➓→➝➏➫ ➠➝➞
➦➯➏➓→➠➡ ➏↔↔➏➓➔➦ ↔➐➧ ➑➧➐➠➞➓➠➦➔ →➝➞➙➦➔➧➢ ➸➺➻➵

➼➎→➡➏ ➔➎➏➧➏ ➠➧➏ ➦➏➣➏➧➠➡ ➯➧➐➑➡➏➜➦ →➝ ➑➙→➡➞→➝➛ ↕➟ ➦➢➦➨
➔➏➜➦➫ ➐➝➏ ➐↔ ➔➎➏ ➜➐➦➔ ➑➠➦→➓ ➓➎➠➡➡➏➝➛➏ ➔➐ ➐➣➏➧➓➐➜➏ →➦ ➔➎➏
➧➏➛→➦➔➧➠➔→➐➝ ➯➧➐➑➡➏➜➽ ➔➎➏ ➐➑➒➏➓➔➦ →➝ ➔➎➏ ➧➏➠➡ ➠➝➞ ➔➎➏ ➣→➧➔➙➠➡
➭➐➧➡➞ ➜➙➦➔ ➑➏ ➯➧➐➯➏➧➡➢ ➠➡→➛➝➏➞ ➭→➔➎ ➧➏➦➯➏➓➔ ➔➐ ➏➠➓➎ ➐➔➎➏➧
➐➧ ➔➎➏ →➡➡➙➦→➐➝ ➔➎➠➔ ➔➎➏ ➔➭➐ ➭➐➧➡➞➦ ➓➐➏➾→➦➔ ➭→➡➡ ➑➏ ➓➐➜➯➧➐➨
➜→➦➏➞➵ ➚➔ →➦ ➔➎➏➧➏↔➐➧➏ ➏➦➦➏➝➔→➠➡ ➔➐ ➞➏➔➏➧➜→➝➏ ➠➓➓➙➧➠➔➏➡➢ ➔➎➏
➯➐➦→➔→➐➝ ➐↔ ➔➎➏ ➓➠➜➏➧➠➦➵

➚➝ ➔➎→➦ ➯➠➯➏➧➫ ➭➏ ➠➞➞➧➏➦➦ ➔➎➏ ➧➏➛→➦➔➧➠➔→➐➝ ➯➧➐➑➡➏➜ ↔➐➧
→➝➔➏➧➠➓➔→➣➏ ↕➟ ➠➯➯➡→➓➠➔→➐➝➦➵ ➍➎➐➙➛➎ ➔➎→➦ ➯➧➐➑➡➏➜ ➎➠➦ ➧➏➨
➓➏→➣➏➞ ➠ ➡➐➔ ➐↔ ➠➔➔➏➝➔→➐➝ →➝ ➔➎➏ ↕➟ ➓➐➜➜➙➝→➔➢➫ ➐➝➡➢ ➡→➔➔➡➏
➭➐➧➪➦ ➎➠➣➏ ➑➏➏➝ ➞➏➣➐➔➏➞ ➔➐ ➧➏➠➡➨➔→➜➏ ➠➡➛➐➧→➔➎➜➦ ↔➐➧ ➙➝➨
➯➧➏➯➠➧➏➞ ➏➝➣→➧➐➝➜➏➝➔➦➵ ➚➝ ➔➎➏ ➯➧➏➦➏➝➔ ➯➠➯➏➧ ➭➏ ➯➧➐➯➐➦➏ ➠
➣→➦→➐➝➨➑➠➦➏➞ ➧➏➛→➦➔➧➠➔→➐➝ ➜➏➔➎➐➞ ➞➏➦→➛➝➏➞ ↔➐➧ ➜➙➡➔→➨➯➡➠➝➠➧
➏➝➣→➧➐➝➜➏➝➔➦ ➤➡→➪➏ →➝➞➐➐➧ ➐➧ ➙➧➑➠➝ ➏➝➣→➧➐➝➜➏➝➔➦➥➵ ➍➎➏
➝➐➣➏➡➔➢ ➐↔ ➐➙➧ ➜➏➔➎➐➞ ➧➏➦→➞➏➦ →➝ ➔➎➠➔ →➔ ➞➐➏➦ ➝➐➔ ➧➏➩➙→➧➏
➠➝➢ ➜➠➧➪➏➧ →➝ ➔➎➏ ➦➓➏➝➏ ➠➝➞ →➦ ➔➎➏➧➏↔➐➧➏ ➠➡➦➐ ➭➏➡➡➨➦➙→➔➏➞ ↔➐➧
➐➙➔➞➐➐➧ ➏➝➣→➧➐➝➜➏➝➔➦➵ ➶➐➧➏➐➣➏➧➫ ➔➎➏ ➔➧➠➞→➔→➐➝➠➡ ➯➧➏➯➠➧➠➨

➔→➐➝ ➦➔➏➯➦ ➤➓➠➜➏➧➠ ➓➠➡→➑➧➠➔→➐➝➫ ➦➓➏➝➏ ➠➓➩➙→➦→➔→➐➝➥ ➠➧➏ ➡➠➧➛➏➡➢
➦→➜➯➡→➹➏➞ ➠➝➞ ➯➏➧↔➐➧➜➏➞ ➭➎→➡➏ ➔➎➏ ➓➠➜➏➧➠ →➦ ➜➐➣→➝➛➵
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➍➎➏ ➧➏➛→➦➔➧➠➔→➐➝➜➠➢ ➑➏ ➠➓➎→➏➣➏➞ ➙➦→➝➛ ➞→↔↔➏➧➏➝➔ ➪→➝➞➦ ➐↔
➦➏➝➦➐➧➦➽ ➜➏➓➎➠➝→➓ ➐➧ ➜➠➛➝➏➔→➓ ➦➏➝➦➐➧➦➫ ➮➱✃➫ ➓➐➜➯➠➦➦ ➠➝➞
➦➐ ➐➝➵ ❐➐➭➏➣➏➧➫ ➔➎➏ ➙➦➏ ➐↔ ➦➏➝➦➐➧➦ ➎➠➦ ➯➧➐➣➏➝ ➔➐ ➑➏ ➓➐➝➨
➦➔➧➠→➝→➝➛ →➝ ➯➧➠➓➔→➓➏ ➤➏➾➔➏➝➦→➣➏ ➓➠➡→➑➧➠➔→➐➝➫ ➧➏➦➔➧→➓➔➏➞ ➙➦➏➧
➞→➦➯➡➠➓➏➜➏➝➔➦➫ ➯➏➧➔➙➧➑➠➔→➐➝➦ ↔➧➐➜ ➔➎➏ ➏➝➣→➧➐➝➜➏➝➔➫ ➯➐➐➧
➠➓➓➙➧➠➓➢ ➵ ➵ ➵ ➥➵ ❒➢ ➓➐➝➔➧➠➦➔➫ ➣→➦→➐➝➨➑➠➦➏➞ ➧➏➛→➦➔➧➠➔→➐➝ ➞➐➏➦
➝➐➔ ➧➏➩➙→➧➏ ➠➝➢ →➝➦➔➧➙➜➏➝➔ ➏➾➓➏➯➔ ➔➎➏ ➠➓➩➙→➧→➝➛ ➓➠➜➏➧➠➵
➶➐➧➏➐➣➏➧➫ ➔➎➏ ➠➙➛➜➏➝➔➠➔→➐➝ ➧➏➦➙➡➔➦ ➠➧➏ ➛➏➝➏➧➠➡➡➢ ➜➐➧➏ ➠➓➨
➓➙➧➠➔➏ ➔➎➠➝ ➔➎➏ ➧➏➦➙➡➔➦ ➐➑➔➠→➝➏➞ ↔➧➐➜ ➦➏➝➦➐➧➦ ➤➏➾➓➏➯➔ ↔➐➧
➠➑➧➙➯➔ ➜➐➔→➐➝➦➥➫ ➠➦ ➔➎➏➢ ➠➧➏ ➞→➧➏➓➔➡➢ ➓➐➜➯➙➔➏➞ ↔➧➐➜ ↔➏➠➨
➔➙➧➏➦ ➏➾➔➧➠➓➔➏➞ ↔➧➐➜ ➔➎➏ →➜➠➛➏➦ ➔➐ ➑➏ ➠➙➛➜➏➝➔➏➞➵

❮→➦→➐➝➨➑➠➦➏➞ ➔➏➓➎➝→➩➙➏➦ ➧➏➡➢ ➐➝ ➔➎➏ →➞➏➝➔→➹➓➠➔→➐➝ →➝ ➔➎➏
→➜➠➛➏➦ ➐↔ ↔➏➠➔➙➧➏➦ ➐↔ ➠➝ ➐➑➒➏➓➔ ➜➐➞➏➡➵ ❰➾➠➜➯➡➏➦ →➝➓➡➙➞➏
➯➐→➝➔ ↔➏➠➔➙➧➏➦ ➸➺Ï➫ ➺➺➫ ➺Ð➻➫ ➏➞➛➏➦ ➸Ñ➻ ➐➧ ➓➙➧➣➏➦ ➸➺Ò➻➵ ↕➧➨
➔→➹➓→➠➡ ➜➠➧➪➏➧➦ ➓➠➝ ➎➏➡➯ ➛➏➝➏➧➠➔➏ ➦➙➓➎ ↔➏➠➔➙➧➏➦ →➝ ➔➎➏ →➜➨
➠➛➏➦ ➸➺Ï➫ ➺Ð➻➵ Ó➔➎➏➧ ➭➐➧➪➦ ➏➾➔➧➠➓➔ ➔➎➏➜ ↔➧➐➜ ➔➎➏ ➝➠➔➙➨
➧➠➡ ➦➔➧➙➓➔➙➧➏ ➐↔ ➔➎➏ ➦➓➏➝➏ ➸Ñ➫ ➺➺➫ ➺Ñ➫ ➺Ò➻➵ ➱➐➦➏ ➏➦➔→➜➠➔→➐➝
➔➏➓➎➝→➩➙➏➦ ➓➠➝ ➔➎➏➝ ➑➏ ➙➦➏➞ ➔➐ ➏➦➔→➜➠➔➏ ➔➎➏ ➓➠➜➏➧➠ ➯➐➦→➨
➔→➐➝ ➸Ò➫ ➺Ò➻ ➐➝ ➏➠➓➎ ➦→➝➛➡➏ →➜➠➛➏➵ ❐➐➭➏➣➏➧➫ →➔ →➦ ➓➐➜➜➐➝➡➢
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④p
��1

: ➋➝➍

➅❶⑦ ❞⑥❼➀ ❼❶⑦⑦❞⑨➆❶⑧❾❞⑧❼❞ xj $ x0j ⑤❞❥❺❞❞⑧ ❸❷⑥➏❞ i� 1
⑥⑧❾ ❸❷⑥➏❞ i❻ ❺❞ ➀⑥➇❞

x0j / ❍
i
pxj ; ➋➞➍

❺➀❞⑦❞ p ❸⑨ ❥➀❞ ⑨➂⑤⑨❼⑦❸➆❥ ❶⑩ ❥➀❞ ➆➃⑥⑧❞ ❼❶⑧❥⑥❸⑧❸⑧➏ ❥➀❞ ⑦❞➃⑥❥❞❾
➌➓ ➆❶❸⑧❥Xj ➄

➟❶❷⑤❸⑧❸⑧➏ ❞➁➂⑥❥❸❶⑧⑨ ➋➝➍ ⑥⑧❾ ➋➞➍❻ ⑥⑧❾ ❼❶⑧⑨❸❾❞⑦❸⑧➏ ❥➀⑥❥

Pi④p

�
= Pi h④pi❻ ➃❞⑥❾⑨ ❥❶➈

x0j / P
i h④pi
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i�1
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��1
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, x0j /

0
� p1>➠pxj

p2>➠pxj
p3>➠pxj

1
A ; ➋➡➍

❺➀❞⑦❞ pk> ❸⑨ ❥➀❞ k➢h ⑦❶❺ ❶⑩ ❷⑥❥⑦❸❹ Pi❻ ⑥⑧❾ ➠p =

h④pi


Pi�1④p

��1

➄ ➤⑦❸❥❸⑧➏ ❞➁➂⑥❥❸❶⑧⑨ ➋➡➍ ❸⑧ ❥❞⑦❷⑨ ❶⑩ ❼⑦❶⑨⑨
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♣�✁✂✄☎✆s ❣✝✈❡s
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1>◗pxj � x0jp

3>◗pxj
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2>◗pxj � y0jp
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1
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✇✞❡�❡ x0j =
�
x0j y0j w0j
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❆✟✆✞✁✄❣✞ ✆✞❡�❡ ❛�❡ ✆✞�❡❡ ❡☛✄❛✆✝✁✐s✱ ✁✐✟✠ ✆✇✁ ✁♦ ✆✞❡✡ ❛�❡ ✟✝✐✲

❡❛�✟✠ ✝✐✂❡♣❡✐✂❡✐✆ ✭✇❡ ✁✡✝✆ ✆✞❡ ✆✞✝�✂ ❡☛✄❛✆✝✁✐✍✳ ❚✞❡�❡♦✁�❡✱

❡❛☎✞ ☎✁��❡s♣✁✐✂❡✐☎❡ ✆✞❛✆ ❜❡✟✁✐❣s ✆✁ ✁✐❡ ♣✟❛✐❡�p ❣✝✈❡s ✆✇✁

❡☛✄❛✆✝✁✐s ✝✐ ✆✞❡ ❡✐✆�✝❡s ✁♦ Pi✳ ❋✝✐❛✟✟✠✱ ✇❡ ✁❜✆❛✝✐ ❛ ✟✝✐❡❛�

s✠s✆❡✡ ✁♦ ❡☛✄❛✆✝✁✐s ✞❛✈✝✐❣ ✆✞❡ ♦✁�✡ ✎p = 0✱ ✇✞❡�❡ ✎ ✝s ❛

2m � 12 ✡❛✆�✝✏✱ m ❜❡✝✐❣ ✆✞❡ ✐✄✡❜❡� ✁♦ ♣✁✝✐✆ ☎✁��❡s♣✁✐✲

✂❡✐☎❡s✳

❚✞✝s s✠s✆❡✡ ✡❛✠ ❜❡ s✁✟✈❡✂ ✈❡�✠ ☛✄✝☎❝✟✠ ✄s✝✐❣ ✝✆s s✝✐❣✄✲

✟❛� ✈❛✟✄❡ ✂❡☎✁✡♣✁s✝✆✝✁✐✳ ❍✁✇❡✈❡�✱ ✐✁ ♣�✁✑✆ ✝s ✆❛❝❡✐ ♦�✁✡

✆✞❡ ❛ ♣�✝✁�✝ ❝✐✁✇✟❡✂❣❡ ✁♦ ✡❛✆�✝✏ ❑ ❛✐✂ ✆✞❛✆ ❘ ✝s ❛ �✁✆❛✆✝✁✐

✡❛✆�✝✏✳ ❚✁ ✁✈❡�☎✁✡❡ ✆✞✝s ♣�✁❜✟❡✡✱ ✇❡ s✄♣♣✁s❡ ✆✞❛✆ ✆✞❡

☎❛✡❡�❛ �✁✆❛✆✝✁✐ ❜❡✆✇❡❡✐ ✆✇✁ ✝✡❛❣❡s �❘i = ❘i(❘i�1)t ✝s

s✡❛✟✟✳ ❆ ✑�s✆ ✁�✂❡� ❛♣♣�✁✏✝✡❛✆✝✁✐ ✁♦ ✆✞✝s �✁✆❛✆✝✁✐ ☎❛✐ ✆✞✄s

❜❡ ♣❡�♦✁�✡❡✂✳ ❲❡ ✁❜✆❛✝✐ ❛ ✟✝✐❡❛� ❡✏♣�❡ss✝✁✐ ✁♦ ✆✞❡ ❡✐✆�✝❡s

✁♦ Pi ✝✐ ✆✞❡ ☎✁❡♦✑☎✝❡✐✆s tx; ty; tz;��;��;�
✿

P
i � ❑
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� 1 ��� ��
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��� �
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1
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i�1

tx
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3
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❈✁✡❜✝✐✝✐❣ ❡☛✄❛✆✝✁✐s ✭✌✍ ❛✐✂ ✭✒✓✍ ♣�✁✈✝✂❡s ❛ ✟✝✐❡❛� s✠s✆❡✡

✝✐ ✆✞❡ ✈✝❡✇♣✁✝✐✆ ♣❛�❛✡❡✆❡�s✳

✸✔✸ ■♠✕✖✗♠✗♥✘✙✘✚✛♥

❚✞❡ ✝✡♣✟❡✡❡✐✆❛✆✝✁✐ ✁♦ ✆✞❡ ✂✝♦♦❡�❡✐✆ s✆❡♣s ✁♦ ✆✞❡ ❛✟❣✁✲

�✝✆✞✡ ✝s ✂❡✆❛✝✟❡✂ ❜❡✟✁✇✳ ✜✆s ✟❡❛✂s ✆✁ ❛✐ ❛♣♣�✁✏✝✡❛✆❡ ♣�✁✲

☎❡ss✝✐❣ �❛✆❡ ✁♦ ✒✶ ♦�❛✡❡s ♣❡� s❡☎✁✐✂ ✁✐ ❛ ✢❡✐✆✝✄✡ ✜✜✜✱ ✌✓✓

▼❍③ ♣�✁☎❡ss✁�✳

❊①t✣✤✥t✦✧★ ✤★❞ ✩✤t✥✪✦★✫ ✧❢ ❦✬✮✯✰✧✦★t✴

❚✞❡ ❍❛��✝s ✂❡✆❡☎✆✁� ❬✵❪ ✝s ✄s❡✂ ✆✁ ✂❡✆❡☎✆ ❝❡✠✲♣✁✝✐✆s ❛✐✂ ✆✞❡

✡❛✆☎✞✝✐❣ ♣�✁☎❡ss ✝s ♣❡�♦✁�✡❡✂ ✝✐ ❛ ☎✟❛ss✝☎❛✟ ✇❛✠✳ ❚✞❡ ✐✁�✲

✡❛✟✝③❡✂ ☎�✁ss ☎✁��❡✟❛✆✝✁✐ s☎✁�❡ ❬✒✵❪ ✝s ☎✁✡♣✄✆❡✂ ❜❡✆✇❡❡✐

❡❛☎✞ ❝❡✠✲♣✁✝✐✆ ✝✐ ✝✡❛❣❡ i ❛✐✂ ❛✟✟ ❝❡✠✲♣✁✝✐✆s ✟✠✝✐❣ ✝✐ ✝✆s

✐❡✝❣✞❜✁✄�✞✁✁✂ ✝✐ ✝✡❛❣❡ i � 1✳ ❲❡ ✁✐✟✠ �❡✆❛✝✐ ✆✞❡ s❡✆ ✁♦

☎❛✐✂✝✂❛✆❡ ✡❛✆☎✞❡s ♣�❡s❡✐✆✝✐❣✇✝✆✞ ✆✞❡ ✡❛✏✝✡✄✡s☎✁�❡✱ ♣�✁✲

✈✝✂❡✂ ✆✞❛✆ ✆✞✝s s☎✁�❡ ✝s ❣�❡❛✆❡� ✆✞❛✐ ❛ ♣�❡✂❡✑✐❡✂ ✆✞�❡s✞✁✟✂

✭✆✠♣✝☎❛✟✟✠✱ s = 0:8✍✳

✷✧✹✉✴t ✬✴t✦✩✤t✦✧★ ✧❢ t✪✬ ✪✧✩✧✫✣✤✰✪✮

❚✞❡ s☎❡✐❡ ✝s ✡✁✂❡✟✟❡✂ ❛s ❛ s❡✆ ✁♦ ✺❉ ♣✟❛✐❛� ♣✁✟✠❣✁✐s

Lp(1 � p � n)✳ ✻❡✆ Cip ❜❡ ✆✞❡ s❡✆ ✁♦ ☎✁��❡s♣✁✐✂❡✐☎❡s

xj $ x0j s✄☎✞ ✆✞❛✆ xj ❜❡✟✁✐❣s ✆✁ ✆✞❡ ♣�✁r❡☎✆✝✁✐ ✁♦ Lp ✝✐

✝✡❛❣❡ i� 1 ✄s✝✐❣ Pi�1✳ ✼✁❜✄s✆ ❡s✆✝✡❛✆✝✁✐ ✁♦ ✆✞❡ ✞✁✡✁❣�❛✲

♣✞✠ ✽i
p ☎❛✐ ❜❡ ❛☎✞✝❡✈❡✂ ✄s✝✐❣ ✆✞❡ ✼❆◆❙❆❈ ♣❛�❛✂✝❣✡ ❬✾❪✿

�❛✐✂✁✡ s❛✡♣✟❡s ✁♦ ♦✁✄� ♣❛✝�s ❛�❡ s❡✟❡☎✆❡✂ ✝✐ Cip ❛✐✂ ✆✞❡ ☎✁�✲

�❡s♣✁✐✂✝✐❣ ✞✁✡✁❣�❛♣✞✠ ✝s ☎✁✡♣✄✆❡✂✳ ❚✞❡ ✞✁✡✁❣�❛♣✞✠ ✝s

✆❡s✆❡✂ ❛❣❛✝✐s✆ ❛✟✟ ✆✞❡ ☎✁��❡s♣✁✐✂❡✐☎❡s✿ ✆✞❡ s❡✆ ✁♦ ✝✐✟✝❡�s ✝s

✆✞❡ s❡✆ ✁♦ ♣❛✝�s xj $ x0j ♦✁� ✇✞✝☎✞ ✆✞❡ ✂✝s✆❛✐☎❡ ❜❡✆✇❡❡✐ x0j
❛✐✂ ✽i

pxj ✝s ❜❡✟✁✇ ❛ ♣�❡✂❡✑✐❡✂ ✆✞�❡s✞✁✟✂ r = 1:25✳ ❋✝✐❛✟✟✠✱
✆✞❡ ✞✁✡✁❣�❛♣✞✠ ✇✝✆✞ ✆✞❡ ✟❛�❣❡s✆ ☎✁✐s❡✐s✄s s❡✆ ✝s ☎✞✁s❡✐✳

✜✐ ✆✞❡ ♦✁✟✟✁✇✝✐❣✱ ✆✞❡ s❡✆ ✁♦ ✝✐✟✝❡�s ☎✁✡♣✄✆❡✂ ♦✁� ❡❛☎✞ ♣✟❛✲

✐❛� ♣✁✟✠❣✁✐ Lp ✝s ✂❡✐✁✆❡✂ Iip✳

❀✧✩✰✉t✤t✦✧★ ✧❢ Pi

❚✞❡ ♣�✁r❡☎✆✝✈❡ ✡❛✆�✝✏ Pi ✝s ☎✁✡♣✄✆❡✂ ✄s✝✐❣ ✆✞❡ ♦✄✟✟ s❡✆ ✁♦ ✝✐✲
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S

p I
i
p s✆❡✡✡✝✐❣ ♦�✁✡ ✆✞❡ ♣✟❛✐❛� s✆�✄☎✆✄�❡s✳ ❖✐☎❡ ✆✞✝s

☎✁✡♣✄✆❛✆✝✁✐ ✝s ❛☎✞✝❡✈❡✂✱ ✆✞❡ ✞✁✡✁❣�❛♣✞✝❡s ❛�❡ ✄♣✂❛✆❡✂ ✄s✲

✝✐❣ ❡☛✄❛✆✝✁✐ ✭✶✍✳ ❚✞❡✐✱ ✐❡✇ ✝✐✟✝❡�s ❛�❡ ✂❡✆❡☎✆❡✂ ❛✐✂ ✄s❡✂ ✆✁

✄♣✂❛✆❡ Pi✳ ❚✞✝s ✟✁✁♣ ✝s ☎✁✐✆✝✐✄❡✂ ✄✐✆✝✟ ✆✞❡ ✐✄✡❜❡� ✁♦ ✝✐✟✝❡�s

✂✁❡s ✐✁✆ ☎✞❛✐❣❡✳ ❚✞✝s �❡✑✐❡✡❡✐✆ s✆❛❣❡ ❣❡✐❡�❛✟✟✠ ☎✁✐✈❡�❣❡s

✝✐ ❁ ✁� ✺ ✝✆❡�❛✆✝✁✐s✳
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✝✐❣ ❛�✁✄✐✂ ✆✞❡ ✆❛�❣❡✆✱ �✁✄❣✞✟✠ ♣✁✝✐✆✝✐❣ ✆✞❡ ✝✐✆❡�s❡☎✆✝✁✐ ✁♦

✆✞❡ ✆✞�❡❡ ♣✟❛✐❡s ✭s❡❡ ❋✝❣✳ ❁✍✳ ❚✞❡ ✝✐✝✆✝❛✟ ✡❛✆�✝✏ P0 ✝s ✁❜✲
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