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grµB;7È×B¯*u§¨gfB/�zg�&Õ(D0*zg(:;((
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! ! ! å3KæÕùäç3Kæ×ùä!

! ! ! å3KYæÕùäçæ×ùäZ!

! ! ! å3KæÕù×!

XÍgVºÕ×ç?«ùÈ×B*9!

æÕä×å3KæÕù×Èºý�è�o

nº?3�Babc¦�zf¯*È

fµB/!

!

c(Gdu&*®

B/!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



 $' 

5/5! abc(Gd(;<=>jklmnoB!

! ! ! ! C:;)D0E(1\!

!

5/5/$! ;<=>h(;<pq(rs 

!

! öy·¸è�(úrD0¦�²ô(ôï*(LÉurµ���Ú�sjk4

Ò�ß4uÎ~mzøýçhBë(�×B/ÎÏ¦��(XâÅC:;)D0E

u\zgrµub®�|}(�kf�×B:;)ÅÙ+Úrµ+uÐ��B¯

*È�9B/&{�¶§z{Xâ?¯(C:;)D0E¦�onD0u±z�

Bë(�¦Åß�ÎÏ(:;)ÅÙ+Úrµ+ÈøkoB¯*?XÍgD0ë

���Bë(�×ý�øko{Ù+Úrµ+?XÍg�öy·¸�(�{ÅD

0ÈÎ~mno�4:(D0ÈKL�Bë(�×B/!

! ¶©(_£¦�abc(Gdu$ÙzyÃ�BD0u\zg�a(Ü¬(r

s?@fgÉÊ?k!�BÙ+Úrµ+È�ÎÏ(vjkÎ~mnoB¯*u

�kf*�Bë(�×B/|}�º(vw*ÅB(¦�abc(Gdu$Ù�

B{®(D0 ×. *a(Ü¬urs�BD0ÿ�×ý�¯ok(D0ÈÎÏ(

v?�é�9BXâxyu~GzgfB/�(úr¦�ãä?å§�BXâ?

¯oB¯*u��zgfB/!

! xyÖÇjk�¦n®¦öy(x¬ÜurµÇ�?t«u¸Gz��(t«

u\BauÈ¯â*�BD0ÈÔÕoBÈ�ç:ßÈß¯*È�9ÅfU9È

ÎnB*rµkoB/�¯��öy·¸(4Ò�ß4*zg�öyu�´jk

¹�z�abç(t«(êùLÉurµBD0 ÕH�t«(êùLÉuÆcÐ

(Ì(ÖnÚc(Ï9n�rµBD0 ×H�5«u\BauÈß¯*�t«!

(êùurµBD0 ×` È�ÎÏúÌ(²�ôïÚôï�î?XÍgÎ~mn

o�fØoj�ÛÔ�B¯*u���B/! !

! D0 ÕH �¦�abç(t«(êùLÉurµB{®?t«u�³�a?¢

Ó�BÆcÐ(Ü¬urµBD0ÈÔÅÕoB*úÕoB/¯¯�$e(Æc

Ð�¦��ÈU9Å¯*jk�4:(ÆcÐu�s�B;7ÜÈÎ&o�ab

ç�«u0jzgëXf¯*?ª�9�D0 Õ` &{¦ ×. �ÛÔ�B¯*u

���B/&{�abç(«¦vwjk(ÁÂÈ�zß�te(Ó«¦abç

u)õ?0j�¯*È�9�a?¢Ó�BÆcÐÈþ:?ôê�B¯*?ª�

9�D0Z�ÛÔ�B¯*ërµkoB/!

! D0 Õ` �¦�Ó«uÐtzÅf�a?¢Ó�B4:(ÆcÐ?Ð\ÅÜ¬

urs�B¯*(U9jk��szÚ�fÀ¨urµ�D0 Õ.&{¦ ×. �

ÛÔ�B¯*u���B/!



 $( 

! D0 Õ. �¦�a?¢Ó�B4:(ÆcÐ(�Ì(ÖnÚc(Ï9nu�¾

z�Q�bß�s�B¯*��ujf¯âc(ÏÈH6I#�×B¯*u$Ù�

B¯*È�9B/¯ou·¸��*z��sz{ÆcÐÒA�Åß�a?¢Ó

�BÆcÐ?��?ºý�ejurµ�a¦$«jk(ÁÂÈ�zf«(Ã¯

�×B¯*jkÉÊ?k!z�D0Z�ÛÔ�B¯*u���B/!

! D0 ×H �¦�ÆcÐ(te(Ó«u\BauÈß¯*(U9jk�}~u

Ù®gÇ�(5«u\BauÈß¯*urµ�D0 ×` �ÛÔ�B¯*u��

�B/&{�ò+ÐÚÖ+Ð�rµ�te(Ó«u\BauÈß¯*È�9{

f¯�D0ÕH�ÛÔ�B¯*ërµkoB/!

! D0 ×` �¦�²<_¿�×BÇ�(5«u\Ba(@�jk�t«!(ê

ùÈºç�þ:?¸&B¯*ud·z�abç�5«uÑGz�ý($«uº

ç�0j��s+,urµ�D0×.�ÛÔ�B¯*u���B/!

! D0 ×. �¦�ºçuÛ0�Bc(Ï9nÈ��zÅf¯*u$Ùz�nk

?�(ujf¯âc(Ï9në��zgfÅf¯*jk�a?¢Ó�BÆcÐ

(ujf¯âc(ÏÈËG?ÅB¯*?ª�ß*rµkoB/¯ou·¸��

*z�a?¢Ó�BÆcÐ?��?ºý�ejurµ�a¦$«jk(ÁÂÈ

�zf«(Ã¯�×B¯*jkÉÊ?k!z�D0Z�ÛÔ�B¯*u���

B/!

! D0Z�¦�a?¢Ó�BÆcÐÈ�te(Ó«*a(vw*u�¶¯*?

Xýte(Ë�ÌÍcÐ?þInoB¯*jk�ÆcÐ(¢c(Ï9nuË�

ÌÍcÐ(Îc(Ï�i�¯*urµ���?ujf¯âc(ÏÈH6I#�×

B¯*u$ÙzgfBf¯¦��(&&D0Ø�ÛÔz��(Ç(f¯ëc(

Ï9n(LÉu�?i�¯*?XÍgÏÈH6I#�×B¯*?ª�9�D0Ø

�ÛÔ�B¯*u���B/!

! D0 Ø �¦�D0 Z�rµ{¯*u�(&&¢%��B¯*��a?¢Ó

�BÆcÐ(ujf¯âc(ÏÈ�zßH6I#�×B¯*uyÃ�B¯*È�

9B/̄ (D0ØÈÖÇxy(yÃ�×ý�öy¦·¸noBÈ�¯¯&�(

úrè�u`ýaý�D0Z�a?¢Ó�BÆcÐ(te(Ó«*vwu�¶

¯*?XÍg�9{c?efg�GjfµB¯*¦Åfjrµng�D0W�

ÛÔ�B¯*u���B/!

! D0W�¦�D0Z��9{abç(c*vwc(Ï9n(LÉ?efg�

$Ùz{¯*uyÃ�B¯*u���B/¯(yÃ?XÍg�ÃÒ?XBxy

(qr��abc(Gdu>ß¯*È�9B/! !

! ÃÒ?XBxy(qr&�?�!(ÎÏëD0Z&�¦­�¯*È�9BX

âÜÝz�rµ{¯*uøýçh�abc(Gdu>ß/!



 $) 

! __£�¦�¯(Xâ?C:;)D0EÈKL�B¯*?XÍg�öy·¸

�(Ù\zu�g{ý�4Ò�ß4uÎ~mz{ýz�abc(GdÈ>jo�

�kf*ÅB:;)ÅÙ+Úrµ+ÈÐ�noBë(*rµB/!

!

!

!

5/5/3! ;<pq(rsjklmnoB 

! ! ! ! ! ! C:;)D0E(1\ 

!

! �abc(Gd�(;<=>?efg��(;<pq(úrD0�×BC:

;)D0E(¯o?efgrsz{/"?�_&'?@ABC:;)D0E?

!(XâÅ1\Èw®koBj�¶¿(rsjklm�B/!

!

! xyÖÇjk�!Å¦îÔ¬Þ(À¨È�snoB/�zg�abç?¦þ

:(«Èôê�B¯*jk��(¢(t«u¸Gz��(êùLÉurµBD

0 ÕH�«(êùLÉ¦ÁÂ*c#?XÍg¸G�B¯*jk�t«(êùL

ÉuÆcÐ(Ì(ÖnÚc(Ï9n�rµBD0 ×H�Ç�(5«u\Ba(

@�È"\�×B¯*jk��ý($«(êùurµBD0 ×` (fØoj?

ÛÔ�B¯*u§¨{/¯ok¦��omo²ô(ôï*(LKurµ�öy

·¸(4Ò�ß4*zgÎ~mno{D0�×B/z{ÈÍg�C:;)D0E

(1\$*zg�"(ë(ÈlmnoB/!

!

! 1\$�öy·¸�(4Ò�ß4uÎ~m�/!

!

öy·¸(è�¦�Î~mno{4Ò�ß4?XÍg"(D0?ÛÔz�nk

?�(D0È�{Å4Ò�ß4uÎ~m�/�{Å4Ò�ß4¦�Ô(4Ò�

ß4È¶(D0?XÍgøko{ë(�×ý�4:(D0(KL?XÍg�½

û(���Bë(�øýçhkogfß¯*?ÅB/D0 ÕH jk�abç(

«uÛ0ngB4Ò�ß4uÎ~�D0Õ`Ú×.�ÛÔ�B¯*Ú�D0Õ`

jk�4:(ÆcÐu�szÚ�fÀ¨ueßB4Ò�ß4uÎ~�D0 Õ.

ÚD0 ×. �ÛÔ�B¯*�D0 ×H jk�t«jk5«�}~uÙ®B4Ò

�ß4uÎ~�D0×`�ÛÔ�B¯*¦�¯(1\$?XBë(*rµB/!

!

! "?�D0 ×H jk ×` (�teÓ«u\BauÈß¯*(U9jk}~u

Ù®grµBD0¦�ãä(¯*urµB¯*?eÅÈB/!



 $* 

ê任意の$«u\Ba¦þ:?ôêz��(a(Ï9nëvw(êùë6"Å
ß¸G�9B/!

ë任意の２点を通る円は無数に存在し，その円の大きさも制限がないが，円の
中心の位置が２点を結ぶ線分の垂直二等分線上に制限される．!
ð任意の5«u\Ba¦$eôêz�5«u«#�«$�«ÿ*z{*9�%
þ#$�%þ$ÿ�%þÿ#(&·Ë�þ%È$«�ØÕý��(Ø«ÒA

Èa(vw?Åý�B/! !

÷Ç�(t«u\Ba¦fe�ëôê�B*¦fµÅfÈ�Ç�(5«u\B

a(abç?t«!È×B*9?"Ígôê�B/!

¯(Xâ?rµB¯*?XÍg�Ó«*a(LÉ?efg(ôïub®B¯*

?ÅB*rµB/z{ÈÍg�C:;)D0E(1\3*zg�"(ë(Èlm

noB/ 

 

! 1\3�²ô(ôï(d·ub®B/!

!

D0×.jkZ?@fgë�t«u\BauÈß¯*È�9Bf¯(��)Å

Ü¬urµB¯*¦�abç(«¦vwjk(ÁÂÈog�zf¯*u'Äw

�B¯*�×ý�&{�abç(t«*vwu�öÒÉÊ?XÍg�a?¢Ó

�BÆcÐute?þIz{ÍcÐÈ�¨gË�ÌÍcÐ?ÅB¯*jk�Æ

cÐ(¢c(Ï9nuË�ÌÍcÐ(Îcu fgi�¯*¦�a*Ë�ÌÍ

cÐ(Ü¬(LKurµB¯*?Åý�1\3È¦{kßf­�×B*úÕo

B/!

!

! �zg�D0 ×. �×B�abç(5«uÑGz��ý($«uºç�0j

�D0¦�«(êù¦��zgëc(Ï9n¦��zgfÅf¯*?ª�9�

abc(Gd�×B�onº?3�Babc¦�zf¯*($Ù?eÅÈBë

(�×B/$Ùno{:;)Åôï¦��Ú�öy·¸((\*zgH�e¯

*ërµkoB/z{ÈÍg�C:;)D0E(1\5*zg�"(ë(Èlm

noB/!

!

! 1\5�:;)Åôï-(\uÐ��B/!

!

D0 Õ. ?@fgë�a?¢Ó�B4:(ÆcÐ(�Ì(ÖnÚc(Ï9nu

�¾�B¯*?XÍg�a?¢Ó�BÆcÐ(��)ÅÜ¬�×B�ujf¯

âc(ÏÈ$)æ#�×B¯*u$Ù�B9ÍjA*Åý�1\5*zgw®



 %+ 

koBë(*rµB/!

!

! nk?�¶©³M´?@fgÇz{Xâ?��Gz{ÎÏ(D0¦ÎÏ(:;)

ÅÙ+Úrµ+ÈÔê�no{ë(�×ý��(D0(KL¦�ç?§¨g9

{Xâ?öy·¸(4Ò�ß4uøýçhBë(�×B{®�C:;)D0E(

1\t*zg�"(ë(ÈlmnoB/!

!

! 1\t�:;)ÅÙ+Úrµ+uÓº�B/!

!

__£�¦�abc(Gd($Ùu\zgD0Z?Ôê�noB�a(Ü¬u

rs�B*9(ÉÊ?k!�BÙ+Úrµ+uÎ~m�¯*u�kf*zg@

ý�¶¿�§¨{Xâ?úrÈ¯oB¯*�1\tÈ¦{kßë(*rµB/!

!

! !Ú?�öy·¸è�(ÎÏ(úrÈ�½û(���Bë(�ujÍgfB

ju���B��ÎÏ(Ôâ�s"\ÅC:;)D0Eu��(�D?�B¯

*ÈrµkoB/z{ÈÍg�C:;)D0E(1\�*zg�"(ë(Èlm

noB/!

!

! 1\��½û?*Íg�ÎÏ(úr(À¨uñò�9B/!

!

¯(1\�u½ûÈt{?1\ngB¯*?XÍg�P÷ÅÜÝÈ¢no�;

<!OÈùºnoBë(*rµB/!

!

!

!

!

!

!

!

!

!

!

!

!

!



 %! 

!

#5%(78!

!

!

! ¶%?@fgFGz{C:;)D0Eu�é�B{®?�|}?@fg�(

;<¢�urµB;7«È�ÎÏ?»�(fßXâ?ÇgBXâ?AB�B;

7È×B/�abc(Gd�(;<(f¯�¿À¦C�s�¶@Ú��E*zg�

abç?ºu¸Gz��(º?3�Bfßej(abcu�¾�B¯*u½û

È=Çzg�abc(Gd($ÙÈànoB;<pqÈÞßÙko{È�¯(

�Ð(Ü¬u$Ù�9BÀ¨u½ûÈ~G�B(�¦Åß��(À¨uÎÏ)

]Èeßýmz$Ù�Bíî)ÅD0uC:;)D0E*zg�½ûÈ��)

?;<pq?@}�;7È×B*rµkoB/!

! ¯(Xâ?rµ+?À�fg�hz{;<=>h(rsjk�C:;)D0E

(1\*zg�ãä(ë(Èlmno{/!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

1\$�öy·¸�(4Ò�ß4uÎ~m�/!

1\3�²ô(ôï(d·ub®B/!

1\5�:;)Åôï-(\uÐ��B/!

1\t�:;)ÅÙ+Úrµ+uÓº�B/!

1\��½û?*Íg�ÎÏ(úr(À¨uñò�9B/ 



 %# 

!

!

!

!

#t%!

!

C:;)D0Euvw)xy*z{|}~�!

!

!

! ! t/$! C��noB��Ejk 

! ! ! ! ! ! C���B:;)D0E�(�� 

! ! t/3! K�+��(;<?@AB 

! ! ! ! ! ! C:;)D0E(pq��� 

! ! ! ! ! t/3/$! K�+��(;<=>?efg 

! ! ! ! ! t/3/3! K�+��(;<=>h 

! ! t/5! K�+��(;<jkl�noB� 

! ! ! ! ! ! C:;)D0E(pq��� 

! ! ! ! ! t/5/$! ��(|}��sno{ 

! ! ! ! ! ! ! ! ! ! ! C:;)D0E*�(rs 

! ! ! ! ! t/5/3! K�+��(;<=>?@AB� 

! ! ! ! ! ! ! ! ! ! ! C���B:;)D0E*�(�� 

! ! ! ! ! t/5/5! K�+��(|}��jk�ko{, 

! ! ! ! ! ! ! ! ! ! ! C:;)D0E(pq��� 

!

! _%�¦�5/5�w®ko{C:;)D0E(1\ut{?�B{®?¦�

fj?|}u~��¨9j��(+,?efg§¨B/#$©�¦�|}~�

((_)Årµ+*zg�C:;)D0Eu½ûÈ��zg@}ö�fß¨9�

×B¯*u§¨B/#3©�¦�¯(rµ+uë*?�v;É#3;»�K�

+���(;<=>hu�h�B/#5©�¦�¶©��hz{|}u��z

{|}å�ursz�C:;)D0Eu!(Xâ?|}?}~��¨9j(��

�ulm�B¯*��&'xy5�_&'?@ABC:;)D0Eu�fj?

zg|}?}~��¨9j/?´µB/!



 %$ 

t/$! C��noB��Ejk!

! ! ! ! C���B:;)D0E�(��!

!

! ¿À(;<=>�¦�ÖÇxy(Þ´£Ú�o?eÅÈB·,(ÕÝfÈ�

C��noBÎÏ(��E*zg�®~Gno��(XâÅÕÝfuÎÏÈ*

nÅfXâ?üÃz{ý�+Õ=>?XÍgÎÏ(·¸u¡òz{ýzg9{/

zjz�:;uíîz$pngBè�?¦îÔ¬Þ(f­È×Í{ý�¯o&

�(;<°�ÚÐ�zgfBôïu,�zgöy·¸u-Ôz{ý�B(�×

Bjk�ÎÏÈÕÝfu*�(¦¬2(¯*�×B/�(XâÅúrD0(v

��öyuþ��BÙ+u�µ{ý��o&�(rµ+u-®{ýzÅÈk·

¸?ujâ(�×ý�ÕÝâ¯*Ú:�Xß·¸�9Åf¯*?XÍg��o

&�(Ù+Úrµ+u��ngB;2ÜÈéoB/Ù+Úrµ+u��ngB

¯*��:;Èíîno$pzg9{(�×Bjk�½û¦ÎÏ(Ù+Úrµ

+u!(Xâ?��ngBju��zg�|}u~��¨9�×B*rµB/

�(:;)ÅÙ+Úrµ+uÎ~mz�ì"Åë(���ngBë(ÈC:;

)D0E�×ý�½û¦ÎÏÈ�(XâÅC:;)D0EuÔâ¯*u���

B/z{ÈÍg�:;)ÅÙ+Úrµ+uÓº�B|}¦�½ûÈC���B

:;)D0Eu�.G?zgÎÏ(v?�é�Bjurµ~�noB¨9�×

B*rµB/!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!



 %% 

t/3! K�+��(;<?@ABC:;)D0E(pq!

!

t/3/$! K�+��(;<=>?efg 

!

! /0(v;É:;3½û =>$·ü��¦�K�+��(|Ô(!O*z

g�ãä(ë(È×hkogfB/!

!

!

!

!

!

!

!

!

!

!

!

!

¯(!Ojk¦�K�+��urµBç�!ëÛ7Årµ+�×B�²<(Ë

ÔË"+��?ºkngB¯*Ú�·(��Ú·,(d·(=>ÈÏ÷?no

gfBXâ?UµB¯*È�9BÈ�on/0(¹ºH2»#1v;É:;=

>�2@ºCD?@AB�K�+��(|Ô(!O(å§�¦�"(Xâ?�

)�no�CK�+��u·ß¯*È�9ovXfE*ë·3�9Bë(?ÅÍ

gfB/!

!

!

!

!

!

½¾$u@º�B�fÈ¯(XâÅë(�×ov�½¾$(¢�uë*?|}

u�º�B½û¦�K�+��(·,�×BP4,�5í,(Ð�)Ád?Û

«uùf{|}upq�B¯*?ÅB/�����)Åf­urµBöy�¦

Åß�²?��no{K�+��uöy*zgÖÇz�P4,�5í,u f

g(Ád+,ÈüÃno�öy¼<?XBÁd(\(<6?!ëÅÕÈjAk

ogfB/!

! 3Ô$"+��(v(¢ÚÚ·(��ud·�B/&{�+��uK�n

gB¯**��(·(��ud·z�·uÊ®B¯*È�9BXâ?�B/

nk?�K�+��u fg��)Åöyu·¸�B\ÑuÓgB/!

³H´3Ô$"+��*�(·(��ud·�B/!

³`´K�+��*�(·(��ud·�B/!

³.´K�+��u·ß?¦�3e(¢Ú(Ë+(¢Úu78z�$Ô$"+�

�u>AvXf¯*ud·�B/!

³2´¢Úu78�B+,?¦�P4,*5í,È×B¯*ud·z�̄ ok(

+,�K�+��u·ABXâ?�B/!

³M´�:Úþ:u,öÒK�+��u·ABXâ?�B/!

³4´��)Åöyu�K�+��u fg·¸�9BXâ?�B/!

�3Ô$"+���K�+��(��*K�+��(·(��ud·�B/!

�P4,�5í,?XÍg�K�+��È·ABXâ?�B/!

�ÚÚ45ÅK�+��È·ABXâ?�B/!

�¢%yu�K�+��u fg·ABXâ?�B/!



 %& 

! ¯(XâÅ�ðÁd(è�?Û«uù9�FÊ?¿ÍgöyuÁd�B4�

*+,-)ÅD0ëC:;)D0E*�BUµ+ë×BÈ�¶§z{Xâ?�

C:;uíîz$pngBè�(4Ò�ß4uøýçhBD0EuC:;)D

0E*UµB'((�fjk¦�C:;)D0E�×B*¦fµÅf/ÎÏÈÐ

��Bë(¦��ðÁd((\ÒA�×ý�:;)ÅÙ+Úrµ+uÐ�ng

Bë(*¦ÅÍgfÅf/&{�¿À(;<=>�ëP4,�5í,((\u

]?eA{Ú?���)Åf­(öyurµB;<pqÈ~GnogfBÈ�

K�+��u fgrµB¯*È¶Ö*ÅÍg@ý�4�*+,-)ÅD0*

�ÕýÈÅf/z{ÈÍg�C_�u:d)?rs�B\Ñuì®BEY¢c

+VH999Z¯*?¦ÅkÅf*rµB/!

!

!

!

t/3/3! K�+��(;<=>h 

 

³H´|}~�(vw*ÅBrµ!

! ¿À(K�+��(;<=>(öy«¦�4�*+,-)Å(\(<�?9
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