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  1. 4 1 4 2 1 3 5 6 … 
 jI: �ÏÉõ}/ø1/10ÛálîâñÑ 
 &�$: Ã	�e (\āĖûĊ) 

0,1,2,3,... äZ� Ã 1Äy<2 
1.0, 1.1, 1.2, ... äZ� Ã 1.4Äy<1.5 

1.40, 1.41, 1.42, ... äZ� 
 Ã 1.41Äy<1.42 

1.410, 1.411, 1.412, ... äZ� 
 Ã 1.414Äy<1.415 

Copyright © the University of Tokyo < 8 > 

CQWèùĘĀėĂĒ: 	�e�

 ùĘĀėĂĒ2 (	�eçòõCQWè�|)  
x èCQWø~E¯� ãcîõ (ÞßØ¯x > 1): 

> 



Copyright © the University of Tokyo < 9 > 

CQWèùĘĀėĂĒ: 	�eè:¨�

  Ç%¥èBÈÏ1/2ÛágàâñÑ�

Copyright © the University of Tokyo < 10 > 

ùĘĀėĂĒè�E�

 'He: �¯¯¯¯¯¯¯¯¯- 
 	�e: 

 ¶-�ô�ÚÕäç%¥èBÏ¶´·çæõ�
 n-�ô�ØGè%¥èBé�
 ÔöÏ¯� ��çæõèç�Úõ-PÂ
Ã¯�¯¯¯¯¯¯¯¯¯¯¯¯-�

 `�: x=2, �=0.0000000001 èäÐ 
 'He¼¯�¶¹¶�-�
 	�e¼¯¸º-�

δ
x

n
x
2

δ
x

2log

=Ph�� 
10Xíãcîõ�



Copyright © the University of Tokyo < 11 > 

�|¤è�ÌQ�

 £�: �|T¥è�xô 
 Ç6a�1Èè�|ç¸RÎÎàâé.õ�
 ÇrDGç{Ï�õÈé�ÓæÊèä+ÙÔä�
 ùĘĀėĂĒçòàâ�|T¥Ï5ÐÑ Ë�

 �|¤äé 
 <�¼¯ùĘĀėĂĒè�|T¥�
Á  ÿĚČĕĜĄJ�è ÊðĎęþĖĒè�ôQøi��

 Ç,è5ÐÖÈç<Úõ¦�èÍÍíÎæ�xô�

Copyright © the University of Tokyo < 12 > 

�|¤è�ÊQ�

 ùĘĀėĂĒåËØø`�øÚõ 
 ĎęþĖĒø�õ!ç�ÊùĘĀėĂĒø¢ìõ�

 ĎęþĖĒè�|T¥ø�LÚõ 
 KÊùĘĀėĂĒÏm:sæT¥ã�÷óæÊÔä
Ï�Îõ¯°ÿĚČĕĜĄÏ�Ñâïě>7øØâï¶�
D��ÎÎõ±�

 =Öæ,è�|T¥Îó5Ðæ,èT¥ø�
L¯°x½¶µµèäÐ¶µµv¯Ã¯x½¶µµµµèäÐ¯¾¾¾¯v±�



Copyright © the University of Tokyo < 13 > 

�|¤è�xôQ�

  ,è5ÐÖø4Pã�÷ØÅ 
  �¼¯n�èĈĜĄø�nÚõ�

  �|è-PøFã�÷Ú 
  �¼¯¸n²»-³¯º¯log·°n²¶±-�

  ��æFãéæÑÇüĜąĜÈø�Ë  
  �¼¯O°n±-³¯O°log¯n±-�
  ĐûĚĉ¼¯�
Á  9Pøi�Úõ�
Á  )4PçáÊâ�p4$è5ÐÊ«ßÓø_Ú�

  no¼¯9P�è?éÿĚČĕĜĄèJ�è ÊðĎęþĖĒ
è�ôQãÚÒç4÷õ�

Copyright © the University of Tokyo < 14 > 

�|¤è�: CQWè�|�

 ,: ~E¯� ã¯x èCQWøcîõ 
 ,è5ÐÖ: x ä¯� 
 �|¤: 

 'HeùĘĀėĂĒ¼�

 	�eùĘĀėĂĒ� ))O(log(

)O(

δ
x
δ
x



Copyright © the University of Tokyo < 15 > 

�|èĔĈĘ�Æ�

 U§kN[Y 
 &�Ãm:èÿĚČĕĜĄòôï�|�"Ï�Ê¯
°�O��ÏæÊ±�

 ĆĕĜėĚþ[YěĖĚąĒùýăā[Y 
 U§kN[Y¯²¯�O���
 m:èÿĚČĕĜĄäÇ+ÙÈ�|�"�

 @�¦PěĖĒą�| 
 P8sæ¦Pø&�$ØÞïè�
 m:èÿĚČĕĜĄäÇ+ÙÈ�|�"�

Copyright © the University of Tokyo < 16 > 

�|(�J�

 ,è©ØÖäÿĚČĕĜĄè¦� 
 ,øĔĈĘ$ãÐõ�
Á  ùĘĀėĂĒÏÉõ°�Óõ±�
¿ �|¤è Êã�®�

Á  ùĘĀėĂĒÏ�áÎàâÊæÊ�
Á  ùĘĀėĂĒÏæÊ°�ÓæÊ±�

 ,øĔĈĘ$ãÐæÊ�



Copyright © the University of Tokyo < 17 > 

�|(�J: �Óõ,�

 Ýè,ç<Úõ�|ĔĈĘèùĘĀėĂĒÏÉ
ôĝÝöø:�ÚöêÊÛöé{ÌÏ�õ 

 �: CQWè�|ÅčúďċćĆPè�|Åěěě 
 Ã�|¤çòàâÖóç�® 
 ,è5ÐÖ¯n ç<Øâ 

 O°log¯n±¯À¯Îæô�Ê¯°CQW±�
 O°nk±¯À¯m:sæT¥ã�Óõ�

 O°kn±¯À¯nÏ5ÐÊä�5æT¥ÏÎÎõ�

Copyright © the University of Tokyo < 18 > 

�|(�J: �ÓæÊ,�

 Ýè�|ĔĈĘãé{Ìø�ÚùĘĀėĂĒÏæ
Ê!�|(�Jè9�éğĤģġĢĠ[Yçòõ 

 �: �]J, 
 ÇĎęþĖĒø:�ØÞäÐÅ�|Ï]íõÎ¾È�
 ĎęþĖĒø:�ÜÛç{Ìõ�
 �MèĎęþĖĒçáÊâ{Ìõ�
 f¼¯ĎęþĖĒø:�ÖÜâæÎæÎ�÷óæÊ2
*ÅÇÊáÎ]íõÈäÇb¡ç]íóæÊÈè% é
ãÐæÊ�



Copyright © the University of Tokyo < 19 > 

�|(�J: �ÓõÎåËÎ�ÎóæÊ�

 Ýè,ç<ÚõùĘĀėĂĒé�áÎàâÊæ
ÊÏĝùĘĀėĂĒÏæÊÔäï�SÖöâÊæÊ 

 �: (P8èV�d,) 


