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 �i�l���\�z 
¡i¢���£��  �
¤e¥�¦�§���¨  ©*¦�ª«¡g�­¬  ®�¨y¯i¨y \�  �
¤  �\°g�±¡i²�¨ � ¬±³*�\²  �g°g©*¨�¢ � ¦�³*¡i¡ .´
x µ 1.8x ¶ 0.9u

(1) x 0 · x0 (3)

x t ¸�¹ 1 0 ; º (2) x » ¼ 0 (4)

I ·�½
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12x2 ¿ u2 dt À min (5)
Á ©*¦Â¤e�i¦l��� �  �  °*�\²��\Ã�¬±Ä  �\©*¨�¢�³�¦�³i¡ �  Å�� � ¦l©*¨  ³�¨��g�±¡ :
1. ÆI°g�­¡i²�¨ � ¬±³iÇ��  °
©i�\È�¦Â�­�  x É�Ê x É t .
2. ÆI°g�­¡i²�¨ � ¬±³*�
¦  °
©i��£s©*¨�²$²$³*�
¦  �g°
©*¨n¢ � ¦�³i¡�¦  u É$Ë u É t .
3. ÆI°g�­¡i²�¨ � ¬±³iÇ��  ©*¦y£~� ��� ����©  u É�Ê u É x ( �\°g�­¡i²�¨ � ¬±³iÇ��  ®�¨�§\�\³  �g°g©*¨�¢ � ¦�³*¡ � ).
4. Ì$��©
�g§e�n�\©z³g�gÄ  �yÍz¦�²��  �\°z�­¡i²�¨ � ¬±³*�\�  ��¡��l�e¦�²$Ç .
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Ô�Õ�Ö*×yØ~Ù*Ú

u
ÙiØ�Û\Ö*×nÜ�Ý�ÞnÝiÙgß<à�Ü±ß�Ø~Ù ÙCá*â�ãiàläe×�ÜeÙiÚ^ÜWÜeÕ�Ö*×yå�Þ�ÝiÙ�Þ	ã�æ�ßCç'ÛgÝiè\éiÙ*â\Ý�×læi×

, ê ä�â
ë\Õìá
ÖzÙiÜ\ÞÂàlä±ÙCØ�×yãi× ê Ûè
 
è�×�Ý*â\ÝiÙ ê ÞÂà�è\â\Ú�Û  Ü�Ùzã�Û :

u í 1
0.9

î
x ï 1.8x , I ð�ñ

0

ò
12x2 ó 1

0.81

ô
x2 õ 3.6x

ô
x ó 3.24x2 dt ð�ñ

0

ò
16x2 ó 1

0.81

ô
x2 õ 40

9
x

ô
x dt

Ô�Õ ê Ù�àlægÙ*Ú  ê ×Âàlä±ÝiÕ+Þ  á
Öiâ\ÙiØ~Ü�â�ãgÝiÕ	Þ  á�â�ãgÕbÝgäeÞyösÖ*×læg÷±Ý*â\ø  ç�ÛgÝiè�éiÙ*Ù :ù
fù
x
í 32x ï 40
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x
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î
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Û\Ö*×nÜ�Ý�ÞnÝiÙ�Þ

 ü øgæiÞ~Ö*×  ã�æ�ß  á�âeæ\Û ê Þ�ÝiÝ*â\ø  Ü\×~ÖzÙ�×�é*Ù*â\ÝiÝ*â\ø  Øy×yãi× ê Ù :
32x ý 40
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þ
x ý 2

0.81

ÿ
x � 40
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þ
x � 0 , 

�
x ï 12.96x í 0�
Þ�ûF×lß

 
Û\Ö*×�ÜeÝ�Þ�ÝiÙ�Þ

 ü øgæiÞ~Ö*× , á*âeæ�Û ê ÙiÚ
x � Ae � 3.6 t � B e 3.6 t

��Ø
 
ösÖ*×�ÝiÙ ê ÝiÕ	�  

Ûiàlæzâ\ÜeÙiø
 
â ê Þ�ÜeÙzãgÝ*â , ê ä±â  â\è\â\Ý ê ×läeÞlæg÷±Ý*â
Þ  Ö*Þ�ûFÞ�ÝiÙ�Þ  ëeÛ
ãiÞlä  ÙiÚ�Þlä±÷  ÜeÙzã

x

��

x0 e � 3.6 t


Wâeæ�Û ê Þ�Ý*Ý*â
Þ Ü�Õ�Ö*×yå�Þ�ÝiÙ�Þ ßeÜ±æ�ß\Þlä�àlß ÜeÕ�Ö*×yå�Þ�ÝiÙ�Þ�Ú ã�æ�ß â\ágä­Ù*Ú�×yæg÷­Ý*â�önâ á
Öiâ\é�ÞÂàÂàÂ×
. � ×�øiãiÞ�Ú äeÞ�á�Þ~Öz÷â\ágä±ÙiÚ�×læg÷±Ý*â
Þ

 
ágÖiâ�ösÖ*×�Ú$Ú$Ý*â
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Ûgá
Ö*×�Ü±æiÞ�ÝiÙ�Þ
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Ü�â
à�á*âeæg÷­Ølâ\Ü\×�Ü�û«Ù�à�÷

 
Û\Ö*×�ÜeÝ�Þ�ÝiÙ�ÞnÚ
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u

 í 10
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x

 ï 1.8x


 í ï 10
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3.6 x0 e ��� t ï 2x0 e ��� t í�ï 6x0 e ��� t

�,Þ�á�Þ~Öz÷4Ý�×�øzãiÞ�Ú â\ágä­ÙiÚ�×læg÷±ÝiÕ�øìÖ*Þyö~Û�æ�ß±ä±â�Ö
,
Ù�à�è�æ�� ê ÙiÜ�ÙzØRÜeÕ�Ö*×�åIÞ�Ý*ÙiøEã�æ�ßYâ\ágä±ÙiÚ�×læg÷­Ý�â�ö�â&á
Öiâ\é�ÞÂà­àÂ×�Ùá
Öiâ�ö~Ö*×�Ú$Ú,Ý�â�ö�â

 
Ûgá
Ö*×�Ü±æiÞ�ÝiÙgß

 
Ü­Ö*Þ�Ú�ß
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6x
Wâ
àlänÖiâ\ÙiÚ�ä�Þná�Þ~Öz÷Hàlä�Ö
Ûgè�äÂÛ\ÖzÝgÛ�� à��zÞ�Ú�Û â\ágä­Ù*Ú�×yæg÷­Ý*â\ø4à�Ù�àläeÞ�Ú$Õ
,
Ü�â
à�á*âeæg÷­Ølâ\Ü\×�Üeû�Ù�à�÷«Û\Ö*×�Ü�Ý�Þ�ÝiÙ�Þ�Ú à�Ü±ß�Ø~ÙÙ
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