
Copyright © the University of Tokyo 

�5�Ï²�ġōŗĻŔŐ�

Copyright © the University of Tokyo 

p�Ħ���

 ŒńŖ/ĕě:Íķü²�üĕğ°ď 
 ²� 

 ŒńŖ/ĕě:ÍĤKėĴd��
 p�Ġ¸iėĴđġ 

 ²�Ħw¯ġ´¾��
 �©�ģ²�ŒńŖ�
 ōŗĻŔŐġōŗĻŔŐ±·�
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²�ġĚĦ´¾g��

 ²�Ħ�ţÏ²f(counting) 
 ćĴÊ7æĦ« fķ}ĭĴ�

 ²�Ħįĳg 
 æĦńŚŁŒńŖġĕğşĢĦıĉģ&�č�]ēĵ
ğĈĴČşĤ�G�

 ²fĦįĳgĦ�Î 
 5ĳ'ĕ>�
ý  « ķšĞšĞşcbĳfĊğĈďįĳg�

 (,>�
ý  ¦(Ħ`Ĥ�Ĵ��ķ�¹ĐĤ'ĕğĈďįĳg�
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²�Ħg�ÏÔÏ5ĳ'ĕ>�

 Ê7ĤKĕğ�]ēĵğĈĴ&� 
 �Ŝ« čØĞĮģĈŝČĢĉČķ*HėĴ�
 « ķØĞ5ĳ'ėŜÊ7Ħ« fħØĜĐ�Ĵŝ�

 ²� 
 â�äķŀŗĤėĴ�
 æÏč�ĠģĈćĈĜş��Ħ&�ķ£ĳ½ė�
ý  « ķØĞ5ĳ'ė�
ý  â�äķØAįė�
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²�Ħg�ÏÔÏ(,>�

 Ê7ĤKĕğ�]ēĵğĈĴ&��

 �Čş« čØĞĜĐĠćĴČķ*HėĴ�
 �ĠģĈÙĞĦÊ7Ĥ(,ėĴ�

 ²��

 æč�ģĲâ�äħ×ş« fčØģĲâ�äħØ�
 ĚĉĠģĐĵĨ�
ý  æķçġèĤ(,ŜçĮèĮ�Ê7ĠħģĈŝ�
ý  â�äÏŤÏçĦ« fÏŞÏèĦ« f�
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²�Ħg�Ħ=�

 5ĳ'ĕ> 
�

�

�

 (,> 
�
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²�Ħ´¾�

 :Í 
 
TĦ!1!CÑ�jČĲfĊğßßh�Òħ�n�
hČŠěĜĕ
TĦ�jħÙnÛhĠćĳş
TħS
TĠćĴŠ�

 ¤Ċg 
 ÙnÛhĦßÞhXħÐÙnķħĬ'ėÐÏĀÏÙnĦ{ĳ
hfÑÙßÏÔÏÛÏãÏÙÛhÒķWďÑßÞÏÔÏÙÛÏãÏÝÚhÒ�

 ÚnÝÚhħÚnķºėÏĀÏÚØhķWďÑÝÚÏÔÏÚØÏãÏÚÙhÒ�
 ÛnÚÙhħÛnķºėÏĀÏÚ×hķWďÑÚÙÏÔÏÚ×ÏãÏÙhÒ�
 ÜnÙhħÜnĤ4īĴśĀÏm¢�ģ�ĊħÜnÙh�

Copyright © the University of Tokyo 

²�Ħ´¾ÏÔÏıĳi�Ĥ�

  2n4hĦ87hX 
 â{ĳhfäÏãÏÛÏÓÏßÞÏĀÏÙnàØh�

  91 > 28(2nĦhf) 
 â{ĳhfäÏãÏàØÏÔÏÙnĦhfÏĀÏÚnÝÚh�

  63 > 31(3nĦhf) 
 â{ĳhfäÏãÏÝÚÏÔÏÚnĦhfÏĀÏÛnÚÙh�

  32 > 30(4nĦhf) 
 â{ĳhfäÏãÏÚÙÏÔÏÛnĦhfÏĀÏÜnÙh�

  2 < 31(5nĦhf)ģĦĠ²�¢��
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²�ķ´¾ėĴěĭĤ[«ģ« �

 Bf(variable) 
 �Ñ�ţ{ĳhfÒķ®ĊğċďüĮĦü�
 BfĦ�ħü��üĤıĳB/ēęĴđġčĠĎĴ�
 ��ÑìøøóñöõïöùÒ�
ý  BfĤ�ķµHėĴd�şüBf9üÏÿÏüVüÏĠ©ė�

 q�
Ď&�Ħd� 
óðÏq��

ÏÏÏÏùòïöÏÐq�č_�ĕě?7Ĥ¨ģĉ&�Ð�

ÏÏÏÏïôøïÏÏÐq�č_�ĕģĈ?7Ĥ¨ģĉ&�Ð�

ïöîóð�
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!1!C:ÍĦ°�`Ì�

<{ĳhf> ÿ 4+87 
if <{ĳhf> ť 28Ŝ2nĦhfŝ 
    then <{ĳhf> ÿ <{ĳhf> - 28 
        if <{ĳhf> ť 31Ŝ3nĦhfŝ 
            then <{ĳhf> ÿ <{ĳhf> - 31 
                if <{ĳhf> ť 30Ŝ4nĦhfŝ 
                    then <{ĳhf> ÿ <{ĳhf> - 30 
                        if <{ĳhf> ť 31Ŝ5nĦhfŝ 
                            then Ŝ6n�ÇĦ&�ŝ 
                            else "5n"<{ĳhf>"h"ġ©� 
                        endif 
                    else "4n"<{ĳhf>"h"ġ©� 
                endif 
            else "3n"<{ĳhf>"h"ġ©� 
        endif 
    else "2n"<{ĳhf>"h"ġ©� 
endif 
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°�`ÌĦe§�

  6n�ÇĤĞĈğħ"Ŝ6n�ÇĦ&�ŝ"ġĕČl
ĈğĈģĈ 
 IÉĤÝn�ÇĦ&�č[«ĤģĝěġĎĤzĕĈ
�Ċč}īĴ�¶čģĈ�

 ĮĝġėĝĎĳġşØÙnīĠK&ĠĎĴg�ħŦ�
  ümŜnnĦhfŝüġĈĉ©�č�UĮ�ĵğĈĴ 

 �ţÏÙßÑÙnĦhfÒ�
 ĮĝġėĝĎĳġ´¾ėĴg�ħŦ�
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3Y&�ġÂ)�

 3Y&�(repetitive processing) 
 q�č_�ĕğĈĴÈĳü&�üķ£ĳ½ĕI¨ėĴ�
ÏÏÏÏúòóôïÏq�Ïî÷�

ÏÏÏÏÏÏÏÏÏÏÐ&�Ð�

ÏÏÏÏî÷öï�

 Â)(array) 
 « ĦÊ7ČĲşü�ĊFüķ�ĝğ�ķ5ĳ'ĕş
BfġĕğaĉđġčĠĎĴ�

 «  �ķīġĭğaĉđġčĠĎĴ�
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Â)Ħ��

�ţ daymonth2 = 28 
����������
	���

��������
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!1!C:ÍĦ°�`ÌÏÔÏe§��

<{ĳhf> ÿ 4+87 
m ÿ 2 
while <{ĳhf> ť daymonthm do 
      <{ĳhf> ÿ <{ĳhf> - daymonthm 
      m ÿ m + 1 
done 

 üâ{ĳhfäġnĦhfĦ|»ķ£ĳ½ĕ¨ĉüĂĂ
`Ìķşü3Y&�üġüÂ)üķ�ĉđġĠėĝĎĳġ
´¾ėĴđġčĠĎě�
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�6�Ï:ÍĦ°~�
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đĦ�ĦĥĲĈ�

 ŒńŖĦ´¾Ŝ�4�ŝ 
 ŒńŖ�Ħd�ĤıĴ²�ġōŗĻŔŐŜ�5�ŝ 
 p� 

 ĸŖĽŕĿŐţ²�`Ì�
ý  ıĈĸŖĽŕĿŐġıďģĈĸŖĽŕĿŐčćĴ�

 ²�ĦŒńŖ/�
ý  oÈ�^xuşłœŚŕŘĻxu�

 ²�Äġ²�6¥\�
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 $�ĦMķNČĲ�EĤ�ėĦĤČČĴkÅħ? 
 öáÏ$�Ħrf�
 Ør.ČėĦĤØ×Ôà�ČČĴġėĴÏÑíðÕÏØêëûÒ�
 öãØ××ĦġĎĤČČĴkÅħå�
æáÏ�Üŏŕ� ��

çáÏ�Ü×��

èáÏ�Ü×�T�

éáÏ�Ü×�T�

 ŊŘŅáÏöãÙ×ĦġĎ�Øŏŕ��

ŉňĺĦ@:Í�
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ļŘŋœŚŁĤıĴ:Í°~�

 :Í°~Ħ`Ì�

�
�
�
�
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�

�

�
#
�
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Ţ�6.1ĸŖĽŕĿŐ�

1.   :ÍĦi�/ŜŒńŖ/ŝŜ��ă�-ġ'
-č�ČķħĝĎĳēęĴĄŝ 

2.   :ÍĦ°Ďg(ĸŖĽŕĿŐ)ķ¤ĊĴ 
3.   ĸŖĽŕĿŐķ²�xĤI¨ēęĴěĭĤă
ōŗĻŔŏŘĻ±·ĠōŗĻŔŐķ�ĴĄ 

4.   ōŗĻŔŐķI¨ėĴ�
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ļŘŋœŚŁĤıĴ:Í°~: IÉ�

 :Í°~Ħ`Ì�
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ĸŖĽŕĿŐĦÃ«\�

 \¥ĤDĎģÁĈč'Ĵ 
 8Ė:Íķ°ďªfĦĸŖĽŕĿŐčćĴ�
 ĸŖĽŕĿŐĤıĝğ²�kÅčtÁĈĤBĶĴđ
ġčćĴ�

 Î>/ēĵğĈĴ 
  ďÁĉ:Íķ°ďĸŖĽŕĿŐč8ĖĮĦĤģĴđ
ġčćĴ�

 \¥ĤÆėĴ¤JřōŗĻŔŏŘĻķ"¿/ĠĎĴ�
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ĸŖĽŕĿŐĦI��

 �� 
 ąĸŖĽŕĿŐĆčĢĦıĉģĮĦČķ#��ģ:Í
ĤĞĈğ�Ĵ�

 8Ė:ÍĤĞĈğªfĦĸŖĽŕĿŐķ¬ğă²�
kÅčBĶĴđġķ�Ĵ�

 ¡�ēĵĴ�: 

:Í�
SgsĦ
²��

ŌĹŎŇŃłfĦ
²��

ĸŖĽŕĿŐ�
3Y� 
	(��

%P� 
őŒ/��



Copyright © the University of Tokyo < 23 > 

:Í: SgsĦ²��

       ķ}ĭĴ 
 �]: 

 LfĦ²�ħoÈĦ�UĠ¨ĶĵĴ�
 Ā¼��ĕČ}ĭĲĵģĈ�

 :Í: 
 ćĴzĦIfÏxÏč�ĊĲĵěġĎĤăÙ�ėĴġÏxÏĤ
¼ďģĴzĦIfÏyÏķ�UÏ�ÏĠ}ĭĴŠ�

 ĞīĳşÏÏÏÏÏÏÏÏÏÏÏÏÏÏÏÏÏÏÏÏÏġģĴıĉģÏyÏķÏØÏĞ}ĭĴ�

x

δ<− || yx
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SgsĦĸŖĽŕĿŐ: 3Y��

  x = 90, � = 1 Ħ?7ķ¤ĊĴ 
  ąy = 0, 1, 2, 3, ... ķÌĤv³ĕğİĎ 

 (y+�)2 č 90 ıĳDĎďģĝěĲă 
ĚĦ1Ğ+č°Ć 

 IÉĦ.�Ïx =2, � =0.0001 Ħ?7ă�

ĸŖĽŕĿŐ1  
(3YĤıĴ 
 SgsĦ²�)  



Copyright © the University of Tokyo < 25 > 

ĸŖĽŕĿŐĦÀU�

 £ĳ½ĕĦ;fĠ|ĪĴ 
 ōŗĻŔŐĦI¨kÅĦËQĤċċĔĝĩģ¼��
 IÉĦļŘŋœŚŁĦ\¥ġ�Æ�Ĥv³ĠĎĴ�
 �ģĴ�ÎĦ²�ĦÀUOĮ�­ĕğĕīĉ�

 3Y�Ħ?7: 
 £ĳ½ĕĦ;fħ�ÏÏÏÏÏÏÏÏÏ;�
 �UķØtAįėġ;fĮØ×�ĤAĊĴ�

δ
x
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SgsĦĸŖĽŕĿŐ: 	(�Ħ¤Ċg�

 ĸĺńĸ: 1tĘĞ}ĭğİď 
 �: 2ĦSgs(=y)Ħ?7 

�

�

�
�

  1. 4 1 4 2 1 3 5 6 … 
 �Z: °čćĴ�<ķ1/10ĘĞ�ĭğİď 
 2�/: Ā	(� (yľŔĺņ) 

0,1,2,3,... ġv³ → 1āy<2 

1.0, 1.1, 1.2, ... ġv³ → 1.4āy<1.5 

1.40, 1.41, 1.42, ... ġv³ 
 → 1.41āy<1.42 

1.410, 1.411, 1.412, ... ġv³ 
 → 1.414āy<1.415 
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SgsĦĸŖĽŕĿŐ: 	(��

 ĸŖĽŕĿŐ2 (	(�ĤıĴSgsĦ²�)  
x ĦSgsķ�UÏ� Ġ}ĭĴ (ěĜĕÏx > 1): 

> 
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SgsĦĸŖĽŕĿŐ: 	(�ĦIÉ�

  ą0ÅĦRĆč1/2ĘĞ�ĝğİď�
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ĸŖĽŕĿŐĦÀU�

 3Y�: �ÏÏÏÏÏÏÏÏÏ; 
 	(�: 

 Ø;£ĳ½ėĒġĤ0ÅĦRčØÖÙĤģĴ�
 n;£ĳ½ĕXĦ0ÅĦRħ�
 đĵčÏ� ��ĤģĴĦĤ«ėĴ;fþ
ĀÏ�ÏÏÏÏÏÏÏÏÏÏÏÏ;�

 |»: x=2, �=0.0000000001 ĦġĎ 
 3Y�áÏ�ØÛØ�;�
 	(�áÏÚÜ;�

δ
x

n
x
2

δ
x

2log

Lf��� 
10tīĠ}ĭĴ�


