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✠☎✟✠ ✟✏✆ ✧✞✠✞✟✑✑✙ ✠✟☞✩✆☞✠ ✠☛ ✆✟✕☎ ☛✠☎✆✏ ✟☞✔ ✠☎✆ ✑✟✏✩✆✏ ✕✡✏✕✑✆✶ ✟✍ ✍☎☛✎☞✂ ✒☎✟✠ ✡✍

✠☎✆ ✏✟✔✡✞✍ ☛✖ ✆✟✕☎ ☛✖ ✠☎✆ ✠☎✏✆✆ ✍✧✟✑✑✆✏ ✕✡✏✕✑✆✍✗
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�✺✂ ✵✑✡✕✆✶ ✻☛★✶ ✼✟✠☎✙✶ ✽✟✪✡✔✶ ✟☞✔ ✾✏✡☞ ✧✞✍✠ ★✆ ✍✆✟✠✆✔ ☛☞ ☛☞✆ ✍✡✔✆ ☛✖ ✟ ✏✆✕✠✟☞✩✞✑✟✏ ✠✟★✑✆✂ ✿☛✎✆✪✆✏✶ ✻☛★

✟☞✔ ✾✏✡☞ ✔☛ ☞☛✠ ✩✆✠ ✟✑☛☞✩✂ ✿☛✎ ✧✟☞✙ ✔✡✖✖✆✏✆☞✠ ✍✆✟✠✡☞✩ ✟✏✏✟☞✩✆✧✆☞✠✍ ✟✏✆ ✠☎✆✏✆ ✡✖ ✻☛★ ✟☞✔ ✾✏✡☞

✕✟☞☞☛✠ ✍✡✠ ☞✆❀✠ ✠☛ ✆✟✕☎ ☛✠☎✆✏✗

✟✷ ❁❂ ★✷ ❂✴ ✕✷ ✬❁ ✔✷ ✺✁

❁❃✂ ❄☛✞✏ ✑☛✩✡✕✡✟☞✍ ✟✠ ✟ ✏✆✍✠✟✞✏✟☞✠ ☎✟✪✆ ❅✞✍✠ ✖✡☞✡✍☎✆✔ ✠☎✆✡✏ ✑✞☞✕☎ ✎☎✆☞ ✠☎✆ ✎✟✡✠✏✆✍✍ ✕☛✧✆✍ ★✙ ✟☞✔ ✟✍❆✍✶

❇✽☛ ✙☛✞ ✟✑✑ ✎✟☞✠ ✕☛✖✖✆✆✗❇ ✄☎✆ ✖✡✏✍✠ ✑☛✩✡✕✡✟☞ ✟☞✍✎✆✏✍✶ ❇❈ ✔☛☞❉✠ ❆☞☛✎✂❇ ✄☎✆ ✍✆✕☛☞✔ ✟☞✔ ✠☎✡✏✔ ✑☛✩✡✕✡✟☞✍

✟✑✍☛ ✟☞✍✎✆✏✶ ❇❈ ✔☛☞❉✠ ❆☞☛✎✂❇ ✄☎✆ ✖☛✞✏✠☎ ✑☛✩✡✕✡✟☞ ✟☞✍✎✆✏✍✶ ❇❊☛✂❇ ✵✍✍✞✧✡☞✩ ✟✑✑ ✖☛✞✏ ☛✖ ✠☎✆✧ ✏✆✍✓☛☞✔✆✔

✎✡✠☎ ✕☛✏✏✆✕✠ ✟☞✍✎✆✏✍✶ ☎☛✎ ✧✟☞✙ ✎✟☞✠ ✕☛✖✖✆✆✗

✟✷ ❃ ★✷ � ✕✷ ❋ ✔✷ ❈✠ ✕✟☞☞☛✠ ★✆ ✔✆✠✆✏✧✡☞✆✔ ✖✏☛✧ ✠☎✆ ✩✡✪✆☞ ✡☞✖☛✏✧✟✠✡☛☞✂



�✁ ✂✄ ☎✄✄✆ ✝✞ ✟✠☎✆ ✝✡✄ ✠☎☛✄☞✌✄ ✟✍☎✎✝✠✞☎ ✞✟ ( ) 2 1g x xð ✏ ✌✞ ✑✄ ✎✒☎ ☞✄✓✔✒✎✄ ✝✡✄ x ✠☎ (2 1)f x ✏ ✝✞ ✞✕✝✒✠☎

( ).f x ✖✠☎✎✄ 1 1
2( ) ( 1),g x x✗ ✘ ✙ 21 1

2 22 ( 1) 1 4 ( 1) 1.f x x✚ ✛ ✜ ✢ ✛ ✛ ✣✡✠✌ ✤✠☛✄✌ 2( ) 2 2.f x x x✥ ✦ ✦

✧☎✌✑✄☞★ 2( ) 2 2f x x x✩ ✪ ✪

✫✁ ✬✄✝ 21 2 1 2 1 2 1 1 2 1 2 1 2 1 1 2x x x✭ ✮ ✮ ✮ ✮ ✯ ✭ ✮ ✮ ✮ ✮ ✭ ✮✰ ✰ ✣✡✍✌✱ 2 1 2x x✲ ✳ ✱

☎✞✑ ✌✞✔☛✄ ✟✞☞ x✁
2

2 ( 2) ( 2) 4(1)( 1) 2 8
2 1 0 1 2.

2(1) 2
x x x

✴ ✴ ✵ ✴ ✴ ✴ ✵
✴ ✴ ✶ ✷ ✶ ✶ ✶ ✵ ✸✞✑✄☛✄☞✱

✌✠☎✎✄ 0,x ✹ 1 2.x ✺ ✻ ✧☎✌✑✄☞★ ✼

✽✁ ✖✠☎✎✄ 3 3 37000 7 10 7 2 5 ,✾ ✿ ✾ ✿ ✿ 7 2 5 70x ❀ ❁ ❁ ❀ ✌✞ ✝✡✒✝ 7000 x ✠✌ ✒ ✓✄☞✟✄✎✝ ✌❂✍✒☞✄ ❃✠✁✄✁ ✒✔✔ ✓☞✠❄✄

✟✒✎✝✞☞✌ ✡✒☛✄ ✒☎ ✄❅✓✞☎✄☎✝ ✝✡✒✝ ✠✌ ✒ ❄✍✔✝✠✓✔✄ ✞✟ ✫❆✱ ✒☎✆ 27 49y ❇ ❇ ✌✞ ✝✡✒✝ 7000 x ✠✌ ✒ ✓✄☞✟✄✎✝ ✎✍✕✄

❃✠✁✄✁ ✒✔✔ ✓☞✠❄✄ ✟✒✎✝✞☞✌ ✡✒☛✄ ✒☎ ✄❅✓✞☎✄☎✝ ✝✡✒✝ ✠✌ ✒ ❄✍✔✝✠✓✔✄ ✞✟ ✽❆✁ ✸✄☎✎✄✱ 119.x y❈ ❉ ✧☎✌✑✄☞★ ��❊

❋✁ ✬✄✝ x ● ✝✡✄ ❄✒❅✠❄✍❄ ✝✠❄✄ ❃✠☎ ✡✞✍☞✌❆ ❍ ✎✒☎ ☞✄✎✞☞✆ ☛✠✆✄✞✁ ✣✡✍✌✱
2

x
✟☞✒✎✝✠✞☎ ✞✟ ✝✡✄ ✕✒✝✝✄☞■ ✓✞✑✄☞ ✑✠✔✔

✕✄ ✎✞☎✌✍❄✄✆✁ ✣✡✠✌ ✔✄✒☛✄✌
2

2

x❏
✟☞✒✎✝✠✞☎ ✞✟ ✕✒✝✝✄☞■ ✓✞✑✄☞ ☞✄❄✒✠☎✠☎✤ ✟✞☞ ✓✔✒■✕✒✎❑ ❃✞✍✝ ✞✟ ✽ ✡✞✍☞✌❆✁

✸✄☎✎✄✱ ✑✄ ☞✄❂✍✠☞✄
2 6

3 1.2
2 5

x
x x
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✡✞✍☞✌ ● ❙✫ ❄✠☎✍✝✄✌✁ ✧☎✌✑✄☞★ ❚❯

❱✁ ✬✄✝ x ● ✝✡✄ ✒☎✤✔✄ ❄✄✒✌✍☞✄ ✞✟ ✄✒✎✡ ✞✟ ✝✡✄ ✍☎❑☎✞✑☎ ✒☎✤✔✄✌ ✞✟ ✝✡✄
❂✍✒✆☞✠✔✒✝✄☞✒✔ ✟✞☞❄✄✆✁ ✖✠☎✎✄ ✝✡✄ ✌✍❄ ✞✟ ✝✡✄ ✠☎✝✄☞✠✞☞ ✒☎✤✔✄✌ ✞✟ ✒✔✔
❂✍✒✆☞✠✔✒✝✄☞✒✔✌ ✠✌ ✽❲❳❨✱ ✑✄ ✤✄✝ ❋❱❨❩✽❱❨❩✫x●✽❲❳❨ ✞☞ x ● �❋❳❨✁ ✣✡✄ ✌✍❄

✞✟ ✝✡✄ ✠☎✝✄☞✠✞☞ ✒☎✤✔✄✌ ✞✟ ✒☎ n❬✌✠✆✄✆ ✓✞✔■✤✞☎ ✠✌ 180 ( 2),n ❭❪ ✑✡✠✎✡

❄✄✒☎✌ ✝✡✒✝ ✄✒✎✡ ✠☎✝✄☞✠✞☞ ✒☎✤✔✄ ✞✟ ✒ ☞✄✤✍✔✒☞ n❬✌✠✆✄✆ ✓✞✔■✤✞☎ ✠✌
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n

❫❴
✣✡✍✌✱
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x x

x x

❝❞ ❡❢
❣ ❤

✐❢❥

✣✡✍✌✱ ✝✡✄ ✤☞✒✓✡ ✞✟ ✝✡✄ ✔✄✟✝ ✡✒☎✆ ✌✠✆✄ ✞✟ ✝✡✄ ✄❂✍✒✝✠✞☎✱

| |x x ✱ ✠✌ ✌■❄❄✄✝☞✠✎ ✒✕✞✍✝ ✝✡✄ ✞☞✠✤✠☎✁ ✣✡✄ ☞✠✤✡✝ ✡✒☎✆ ✌✠✆✄ ✞✟ ✝✡✄ ✄❂✍✒✝✠✞☎✱

2012 1,x ❦ ✠✌ ✒ ✔✠☎✄ ✑✠✝✡ ✒ ✓✞✌✠✝✠☛✄ ✌✔✞✓✄✁ ✸✄☎✎✄✱ ✝✡✄✠☞ ✤☞✒✓✡✌ ☞✄✌✄❄✕✔✄ ✝✡✄

✓✔✞✝ ✌✡✞✑☎✱ ✑✡✠✎✡ ✌✡✞✑✌ ✽ ✓✞✠☎✝✌ ✞✟ ✠☎✝✄☞✌✄✎✝✠✞☎✁ ✧☎✌✑✄☞★ ✎

x
x



�✁ ✂✄☎✆✝✞✟ ✠✡☛ ✡☛✝✟✡✠ ✟✝☞☛✌ ☎ ✍✎✏✑✎✏✒✎ ✄✝✟✡✠ ✠✄✝☎✞✟✓☛ ✔✕✞ ✠✡☛ ✄✝✟✡✠✖✗

✟✝☞✝✞✟ ☎ ✡☛✝✟✡✠ ✕✘ ✙ ☎✞✚ ☎✚✛☎✜☛✞✠ ✌✝✚☛ ✕✘ ☎✞✟✓☛ α ✔✕✘ ✠✡☛ ✌✢☎✓✓☛✄

✠✄✝☎✞✟✓☛✖ ☎ ✓☛✞✟✠✡ ✕✘ 9 4 5.ð ✣ ✤✡✥✌✗ ✜✕✌✔α✦
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.
3

✧

★✞✌✆☛✄✩ ✪

✫✁ ★✄✄☎✞✟☛✚ ✝✞ ✞✥✢☛✄✝✜☎✓ ✕✄✚☛✄✗ ✠✡☛ ✞✥✢✬☛✄✌ ☎✄☛✩ 12, x, y, 24, 27, 27, 30✗ ✆✡☛✄☛ x ☎✞✚ y ☎✄☛ ✠✡☛ ✕✞✓✭

✥✞✮✞✕✆✞ ☞☎✓✥☛✌✁ ✯✝✞✜☛ ✙� ✝✌ ✰✱✲ ✢✕✚☛✗ ✆☛ ✮✞✕✆ ,x y✳ ✌✕ ✆☛ ✠☎✮☛ .x y✴ ✤✡☛ ☎☞☛✄☎✟☛ ✝✌ ✟✝☞☛✞ ✬✭

12 24 27 27 30 120 119 1 119 1 1
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x y x y x y x y x yµ ✵ ✵ ✵ ✵ ✵ ✵ ✵ ✵ ✵ ✵ ✵ ✵ ✵ ✵ ✵
✶ ✶ ✶ ✶ ✵ ✶ ✵ ✁ ✤✡☛

☎☞☛✄☎✟☛ ✬☛✝✞✟ ☎✞ ✝✞✠☛✟☛✄ ✠☛✓✓✌ ✥✌ ✠✡☎✠
1

7

x y✷ ✷
✢✥✌✠ ☎✞ ✝✞✠☛✟☛✄✗ ✠✡✥✌ 1 x y✸ ✸ ✢✥✌✠ ✬☛ ☎ ✢✥✓✠✝✹✓☛ ✕✘ �✁

✤✡☛ ✌✢☎✓✓☛✌✠ ✹✕✌✌✝✬✓☛ ☞☎✓✥☛✌ ✘✕✄ x ☎✞✚ y ☎✄☛ ✺✍ ☎✞✚ ✺✻✗ ✆✡✝✜✡ ✆✕✥✓✚ ✟✝☞☛ 21.µ ✼ ✤✡✥✌✗ ✠✡☛ ✢☛☎✞

✜☎✞✞✕✠ ✬☛ ✓☛✌✌ ✠✡☎✞ ✙✺✁ ✤✡☛ ✓☎✄✟☛✌✠ ☞☎✓✥☛✌ ✘✕✄ x ☎✞✚ y ☎✄☛ ✙✙ ☎✞✚ ✙✍ ✆✡✝✜✡ ✆✕✥✓✚ ✟✝☞☛ 23 24.µ✽ ✽

✤✡✝✌ ✠☛✓✓✌ ✥✌ ✠✡☎✠ ☎✓✓ ✕✠✡☛✄ ✝✞✠☛✟☛✄ ☞☎✓✥☛✌✗ ✘✄✕✢ ✙✺ ✠✡✄✕✥✟✡ ✙✍✗ ✘✕✄ µ ☎✄☛ ✕✬✠☎✝✞☎✬✓☛✁ ★✞✌✆☛✄✩ ☎

✒✁ ✤☎✮✝✞✟ ☎ ✜✄✕✌✌✏✌☛✜✠✝✕✞ ✠✡✄✕✥✟✡ ✠✡☛ ✜☛✞✠☛✄✌ ✕✘ ✬✕✠✡ ✌✹✡☛✄☛✌ ☎✞✚

✚✄☎✆✝✞✟ ☛☎✜✡ ✄☎✚✝✝ ✌✕ ✠✡☛✭ ✢☛☛✠ ☎✠ ✠✡☛ ✠✕✹ ✹✕✝✞✠ ✕✘ ✝✞✠☛✄✌☛✜✠✝✕✞

✟✝☞☛✌ ✠✡☛ ✚✝☎✟✄☎✢ ✌✡✕✆✞ ✔✠✡☛ ✚☎✌✡☛✚ ✓✝✞☛ ✝✌ ✠✡☛ ✚✝☎✢☛✠☛✄ ✕✘ ✠✡☛

✜✝✄✜✓☛ ✕✘ ✝✞✠☛✄✌☛✜✠✝✕✞✖✁ ✤✡☛ ✠✆✕ ✌✢☎✓✓☛✄ ✠✄✝☎✞✟✓☛✌ ✘✕✄✢☛✚

✔✌✡✕✆✞ ✬☛✓✕✆✖ ☎✄☛ ✬✕✠✡ ✌✝✢✝✓☎✄ ✠✕ ✠✡☛ ✓☎✄✟☛✄ ✍✏✻✏✾ ✄✝✟✡✠

✠✄✝☎✞✟✓☛✁ ✿☛✞✜☛✗ ✆☛ ✟☛✠ ✠✡☛ ✄☛✓☎✠✝✕✞✩
3 12

.
4 5 5

r
r❀ ❁ ❀
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Answer: 2.4
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❂

✺✎✁ ★ ✌✥✢ ✕✘ � ✄☛❃✥✝✄☛✌ ☛✝✠✡☛✄✩ ✺ ☎✞✚ ✑✗ ✕✄ ✙ ☎✞✚ ✾✗ ✕✄ ✍ ☎✞✚ ✻✁ ✤✡☛ ✹✄✕✬☎✬✝✓✝✠✭ ✕✘ ✄✕✓✓✝✞✟ ☎ ✺ ✝✌
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