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 f5µ¡ ,�×ÚÊ f�ß=µ¡?�� f5µ¡ :¤¸5 P³» ÞËÖ�ÅÙ 8Q�Ñ¦Ù µÈÝÙ Þ¸ @5 �Ùë¸5 d?Q= 8��Á��? ?= Þ¸³Ýß

 d?�¡?= .À¯Ù 8��Á��? µÈÝÙ @5 Q ,¤±�Ý»?áÜ Q Ná¬Ü N��®5 ,Ná¬Ü Õ©Ù µ��= Ná×Ê ?= fµÈÜ f�ß=µ¡?��

 ?= Þ¸³Ýß �×ÚÊ =µ¡?���Ùë¸5 d?Q=  =µ¡?�� �� f?���»�� d?�¡?= Të©Ù ��³Ü5 f�ß¶�� f?�ÚËÙ ?= O0

�Ù  .Ø�Ü5=T5µß�Ç  O5³ÝÚ¼Ü5= Þ� =?5= ¤�ËÓ5Q .¤¸5 Þ¦»5³Ü ¤�Úß5 O5µ�¦ËÝ¾ f5µ¡ �ÄQµ²Ù ÉÄ�ÔÙ �ËÖ�ÅÙ

¤Ê�¸ Q �ÄQµ²Ù ÉÄ�ÔÙ O��Ù �Å¡5? �Ùë¸5 d?Q= P=µ� ÞËÖ�ÅÙ 5? �¡�¦Ð0 f�ß O5µ�¦ËÝ¾ �Ù5 .³Ü5, ¤Ê�¸   f�ß

MQ³« A�¸5 µ¡ 5? �¡�¦Ð0 �Ù ���ß  ³Ý¦±�¸ N�Ú¥ Q Û�ËÙ �Ü��Ù f5µ¡ 5? ½±�» ���¸ ¤�ËÓáÙ Þ�8�ÓQ5  Q @Q?

¤�ËÓáÙ N�Ú¥ ?á± f�ß�Ù ¤¸= Þ¡ ³�» ³« Û�5 Þ¦¢Ö5 .=5=MQ �ß  P³» Þ¢¸�¯Ù �ÄQµ²Ù ÉÄ�ÔÙ Þ¡ Ø×Ê OQ³¡

 P³» Õ® �ÄQµ²Ù ÉÄ�ÔÙ �×�¸Q Þ¡ Þ� Þ¦»5= =á«Q �×ÚÊ �¸³Ýß ?= �×��¹Ù Þ� =?5= ¤�ËÓ5Q Û�Ý�Úß .³Ü=á¡

Ü�Úß �Ù5 .¤¸5P5? Û�5 ³�= Ø�ß5á± Þ� ?áÅ  Õ®  ?= .³Ý¦»5³Ü �×ÚÊ B@?5 �ß�Ùë¸5 d?Q= ?5³Ù P?��¸ fáÂ�¡  �ß

�ÚÜ Ná¬Ü ?= �ÄQµ²Ù ÉÄ�ÔÙ @5 f=µ¡?�� ��ß Û�5µ¡�Ý¡ .=á¡ P³¼Ü Þ¦±�Ý» @áÝß  O�Ú¬ÝÙ @5 �±µ¡ .¤Ð�� O5á¥

OµÓ fµ¬ß Ø¬Ý� Q N?�à� f�ß, �ÜQµ�¡ Q �Ü�Í�¾ Oá�, �¡?= �ÄQµ²Ù ÉÄ�ÔÙ �Ú� Þ¡ Ï×¦²Ù G5áÜ5 d?

P=µ� §¯¡ 6êµÅ¸5 6êµÅ¸5 GáÜ Û�5 =µ¡?�� Q ¤±�¸ .³Ü5  Þ� ¤¸5 �ÖáÚËÙ 6êµÅ¸5 @5 µ¥?5á»= ?��¹¡ �ß

.¤¸5 Þ¦Ð? ?�� Þ¡ Pµ�5= Q Ø�Ô¦¹Ù Ã± ÃÔÐ O0 ?=�
  

ØàÙ ¤±�Ý»?áÜ ?= �ÄQµ²Ù ÉÄ�ÔÙ =µ¡?�� Þ¸³Ýß ,O�¦¸�¡ d?Q= ?= .¤¸5 µ¥ ÞÝ�0 O�Ü5=  O5@á¸ f�ß

�Úà¸ ÅÙ 5? Oá�Þ¸³Ýß Q ,³Ü=µ� ÞËÖ�  O�Ü5=�Ùë¸5 d?Q= ÞÝ�0 d?�¡?= ºßQ�� .³Ü=5= ÞÙ5=5 5? O5@á¸ f�ß�
 

Û¡5 Þ¸³Ýß �Ù5 .=µ� Õ® �ÖáÖ´ß Q Pµ�5= ÉÄ�Ô¥ �¡ 5? ¤±�Ý»?áÜ JQµËÙ �×�¹Ù �� Ø©�ß  �Ùë¸5 d?Q= O�Ü5=

                                                       
∗ « L'étude des sections coniques dans la tradition Arabe », in: Actes du 3ème colloque Maghrébin sur les 

Mathématiques Arabes, Tipaza. Alger: École Normale Supérieure, 1998, pp. 147-158. 
1. Hogendijk, J. P., J.P.Hogendijk@uu.nl 

.(³Ý×ß) ¤±µ¥Q5 P��¼Ü5= ?= �Ùë¸5 d?Q= Ná¬Ü Q 8��Á��? °�?�¥ µ�¼ßQ�� Q 8��Á��? =�¦¸5  

�. á¬¼Ü5=f µ¦�=f ¦»?� Ñ¹×Ð� Ù ,Ø×Ê�¹¸� ¼ßQ��� Ñ¹×Ð Q ¤Ú�®� 5�,O5µ Ehsan_am@yahoo.com.  

�.  �Ö�ÔÙ Þ¡ ³�µ�Ý¡»6êµÅ¸5 « ?=�Øê·4 b>µ  I>�ÊÙÕ46´�4< : ,� ,O5µà¥ ,���� C ,��� -���  fáÖáÙ �×Ê³Ú¯Ù �¦»áÜ Q �Ö�ÔÙ»�Ü�Í�¾ «

 ?=Ø¸�ÔÖ5á¡5 Ü�¡µÓ�, �²Û?�Ø�Ü� >�À��N�Û4² >P<c Øê·4�, O5µà¥, ���� C ,���-���.  

�.  ,�Ü5³Úß �Ùá¿ËÙ Û�¹® :Þ¡ ³�µ�Ý¡ µ¦¼�¡ �ËÖ�ÅÙ f5µ¡»OáÄëÐ5 O5@á¸ �Ý��0« ,¹Û4< ́ »Û B ,Øß³Ñß M�¸ ,�� ?�à¡ ,���� C ,�-��.  
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 5? �ÄQµ²Ù ÉÄ�ÔÙµ¦¼�¡ ÞÓëÊ ���� µ¡ P=µ� ÞËÖ�ÅÙ À¯Ù 8��Á��? Þ¡ O�» .³Ü5  

¡ M�®Þ¢Ý« @5 �±µ �Ù O��¡ �¸áÚ×Ù M�©Ù Ò�µÄ @5 5? �Ùë¸5 d?Q= ?= Þ�µÈÜ Û�5 ¤Ðµ¼�� f�ß  .Ø�Ý�

 d?Q= Þ¡ O0 M�Ô¦Ü5 Q �ÄQµ²Ù ÉÄ�ÔÙ �Ü�¦¸�¡ ��µÈÜ 8�Ù³ÔÙ �±µ¡ ¤¸5 N@ê 5³¦¡5 M�©Ù Û�5 b?= f5µ¡

Þ¡ �Ùë¸5 .=á» O��¡ M�Ú«5  

 ,�ÄQµ²Ù ÉÄ�ÔÙ �Ü�¦¸�¡ ��µÈÜ =?áÙ ?= Þ��� 6�¦�7�ÃP´±Ø  =Q³® ?=) Aá�ÜáÖá�0���  (=ë�Ù @5 Õ¢Ó

.¤¸5�
  O5?=5µ¡ µÈÜ µ�@ fµ¬ß Ná¸ OµÓ ?= O0 ¤¹²Ü �Ö�ÔÙ ¤Ñß Þ� P³» Õ��¼¥ ÞÖ�ÔÙ ¤¼ß @5 6�¦� Û�5

.¤¸5 P³» ÞÚ«µ¥ �¡µÊ Þ¡ �¸áÙáÝ¡�
  ÞÚ«µ¥ Û�5 N�¬Ü5O�¸0  �� �àÝ¥ �¸áÙáÝ¡ Þ� Õ�Ö= Û�5 Þ¡ TêQ5 ,=á¢Ü

6á×ÅÙ�Ü Øß O0 Q �Ü�Üá� �Å± �²¹Ü Û�5 µ��= -³Ý¦»5= ?��¦±5 ?= 6�¦� @5  ÉÄ�ÔÙ �¸áÙáÝ¡ d?Q= ?= Þ�

TëÙ�� �ÊáÁáÙ �ÄQµ²Ù  .³ß= �Áá¥ O�¼�5µ¡ 5? Þ�µÈÜ ³Ü5á¦¡ Þ� =á¢Ü �¹� Þ¬�¦Ü ?= .=á¡ P³» BáÙ5µÐ

 ,�¸áÙ Û¡ Û¹® ,?=5µ¡ Þ¸ @5 ��� ³Ë¡ �¥³Ù �Ù5 .³Ý¦»5= Õ�¼Ù �Ü�Üá� �Å±�²¹Ü O³Ü5á± ?= �¸áÙáÝ¡

ÔÙ ��µÈÜ B=á± Û�5 Þ� =á¡ Û�5 (=á¡ Øß ¤¸?= Þ�) Q5 µÈÜ .=µ� G5³¡5 5? Þ¯Ñ¾ �� �Ú� Þ¡ ÞÜ5á¦¸5 ÉÄ�

O�¸0 �Ú� Þ�µÈÜ ÞÙ³ÔÙ ¶�Ü Q �ÄQµ²Ù ÉÄ�ÔÙ ��µÈÜ @5 µ¥  ?=5µ¡ ,Û¹® ¤»´�?= @5 ·� .¤¸5 O0 f5µ¡ f5

5 ;µ» �¡ MQ5 �Ö�ÔÙ ?�à� @5 fµ��= �Ü�Üá� �²¹Ü Þ�?á¸ ?= ³Ú®5 N�Ü Þ¡ µ��=¥á�ÜëÔ¹Ê] Aá�[��  .=µ� 5³��

 ,³Ú¯Ù Q ³Ú®5 ,µ��= ?=5µ¡ Q= ,Þ¦»´�?= ?=5µ¡ @5 ÞÜ5á¦¸5 ÉÄ�ÔÙ ��µÈÜ Q �Å± �²¹Ü Q= Û�5 �Ú� Þ¡

 �Ü�Üá� Û¦Ù ³Ý¦¹Ü5á¥ N�¬Ü5µ¸7�ÃP´±Ø O0 .³ÝÚàÑ¡ 5? �¡5 Û¡ Mëß Þ¡ 5? MQ5 �Ö�ÔÙ ?�à� �Ú«µ¥ P��  Mëß

ÞÖ�ÔÙ Q  ½Ú®  PµÓ Û¡ ¤¡�¨ Þ¡ 5? Ø¦Ñß �¥ Ø¬Ý� f�ßP³àÊ 5? ÞÚ«µ¥ ���àÜ fµ�Ü@�¡ ?=5µ¡ Q= Q ³Ü=µ�¸  ?5=

.³Ü³»  

 ¤¹²Ü �Ö�ÔÙ ?�à� �Ü�Üá� Û¦Ù7�ÃP´±Ø ÞÖ�ÔÙ �Ù5 P³Ü�Ù �« Þ¡ �¹Ü5¶�¡ �Å± �²¹Ü �� ?=  �¥ Ø¬Ý� f�ß

 �¡µÊ �²¹Ü ?= �àÝ¥ Ø¦Ñß7�ÃP´±Ø  Ø¬Ý� �Ö�ÔÙ Þ� ¤¸5 �Ý¦Ñ� .¤¸5 �Ó�¡ �¸áÙáÝ¡ º»á� Þ¡ Q

7�ÃP´±Ø O�¼±?= @5 ��� �µ¥.¤¸5 �Ü�Üá� 8��Á��? ?�¨0 (Û�µ¥?5á»= ¶�Ü Q) Û  

�Ù �� ?= Þ� �Ùë¸5 d?Q= @5 �Ú�¸µ¥ b?= f5µ¡  5? �ÖáÖ´ß d?�¡?= Aá�ÜáÖá�0 ��µÈÜ @5 µ�@ =?5áÙ ³��¡ ³�0

 Õ�» Ò¡�ÅÙ �ÄQµ²Ù µ�5 .¤¹Ü5=�  Þ¡8?á¾  �±�» µß Aá�ÜáÖá�0 ,(f@QµÙ5 O��¡) =á» ÉÅÓ �ÖáÖ´ß ��

ÉÅÔÙ = µß Q �ÖáÖ´ß �� 5? 5? O0 �±�» Q»Õ¡�Ô¦Ù ÉÅÔÙ Q= «�Ù  MQ5 �Ö�ÔÙ ?= Q5 .³Ù�Ü7�ÃP´±Ø  µ�@ ¤�¾�±

�Ù ¤¡�¨ 5? :³Ý�  

                                                       
�.  �Ö�ÔÙ Þ¡ ³�µ�Ý¡»Aá�ÜáÖá�0 ����µ� « ?=�Øê·4 b>µ  I>�ÊÙÕ46´�4< : ,�,  ,O5µà¥���� C ,��.fáÖáÙ �×Ê³Ú¯Ù �¦»áÜ ,  

2.  �¯¿¥ :�¹�×�Ü5 �Ú«µ¥ P5µÚß Þ¡ �¡µÊ Û¦Ù  
Toomer, G. J., Apollonius’ Conics  Books  V to VII, The Arabic translation of the lost Greek original in the version of 
the Banu Musa,  New York, etc. 1990,  2 vols. 

 ¶�Ü³�µ�Ý¡  �Ö�ÔÙ Þ¡»�¸áÙ áÝ¡ « ?=Mê·4 N�ßª �Ø�Ü»Û4<, : � O5µà¥ ,���� C ,���-���.ÒÄ�Ü =5á«³Ú¯Ù �¦»áÜ ,  

3.  Eutocius ,³�µ�Ý¡ �Ö�ÔÙ Þ¡ »Aá��á¥Q5 « ?=�Øê·4 b>µ  I>�ÊÙÕ46´�4< : ,�� ,O5µà¥ ,���� C ,���.fáÖáÙ �×Ê³Ú¯Ù �¦»áÜ ,  



 

  

 

   
     Õ�»�            Õ�»�    

� -  �ÄQµ²Ù ÉÅÔÙ µßµÅÓP?�� N�Ú¥ Þ� Ø�Ô¦¹Ù �Å± �ÝË� ,=?5= f Ã±  @5 ÞÅÔÜ Q= Û�¡ Ø�Ô¦¹Ù f�ß

 Ø�¹Ô¥ fQ�¹Ù d?�� Q= Þ¡ ³Ü?5= �¦¡�¨ f�¦¸5? Þ� 5? EQµ²Ù�Ù ) ³Ý�7�ÃP´±Ø ��ÂÓ ,MQ5 �Ö�ÔÙ ,

�Õ�» ,�.( Q5 ÞÚ�Ü Û�5 P?�� Ã±  5? �ß �¥µ¥ EáÅ± �Ù µÅÓ O0 Þ¡ Eá¡µÙ Ù�Ü Õ�» ?= .³� ,BG 

?= 5? �ÖáÖ´ß �� Þ� ¤¸5 fµÅÓB ?= 5? (µ��= �±�») Õ¡�ÔÙ ÉÅÔÙ QG ÉÅÓ �Ù .³Ý� 

µ�5M Ã¸QBG ³»�¡, BQ? �¡ Aá�ÜáÖá�0 �Ù O�¼Ü 8�®�¹Ù µ¡ �Ý¦¢Ù f�ß :Þ� ³ß= 

� -  �ÅÔÜ ?= A�ÚÙ �� �ÖáÖ´ßB µÅÓ  �¥µ¥ EáÅ± �¡ A�ÚÙ Û�5 Q =?5=GB  ¤¸5 f@5áÙ

)7�ÃP´±Ø ��ÂÓ ,MQ5 �Ö�ÔÙ ,��  Q��.( 

� -  @5 ÞI� Ø�Ô¦I¹Ù ÃI± µIßM  µIÅÓ  I�¥µ¥ EáIÅ± Q ¤I¸5 �ÖáÖ´Iß µIÅÓ �I� ³IÝ� ?áI¢Ê

 P5áII²Ö=B G� � Õ�II»)� @5 P³IIÜ?´� A�IIÚÙ �II¡ f@5áIIÙ P?5áIIÚß (B� ) ¤II¸57�HHÃP´±Ø ,

 ��ÂÓ ,MQ5 �Ö�ÔÙ��.( 

   
 Õ�»�          Õ�»�  

 µÅÓ Þ¡ �ÖáÖ´ß �� OáÝ�5BG �Ù µÈÜ ?=  Õ�» Ò¡�ÅÙ Þ� Ø�µ���  ?= 5? �ÖáÖ´ßB  5? Õ¡�ÔÙ ÉÅÔÙ Q

 ?=G  µ�5 .³Ý� ÉÅÓAD �Ù O�¼Ü Aá�ÜáÖá�0 ,³»�¡ P5á²Ö=  �¥µ¥ Ã± ��   �¥µ¥ Ã± @5 ÕÔ¦¹Ù Þ� ³ß=

AD P?��  ¤¡�¨ Ã±BE  µ¡ =áÚÊBG  =?5= =á«QO�Ý�  EáÅ± N�Ú¥ f5µ¡ Þ�  �¥µ¥AD É¡µÙ ,AD  O�Úß

 �Ë×Á?�à� Þ� =?5= 5? �¦®�¹ÙBDPQ �Ù Ï�µË¥ µ�@ Õ�» Þ¡ Þ�  :=á»GE  µ¡ =áÚÊ QGB  �ÅÔÜ ?=D  5?

�Ù Ø¸?  µ�5 .Ø�Ý�P  �ÅÔÜ Q Ã± Q= Û�5 ÉÄ�Ô¥ �ÅÔÜQ  fQ?BE  Þ� ³»�¡ O�Ý�PQ DB& , Aá�ÜáÖá�0

 �×¾5 µÅÓ f5µ¡ BG  Õ�» ?=� )7�ÃP´±Ø �Ö�ÔÙ ,MQ5 ��ÂÓ ,�� Q ( Û�Ý�Úß µ��= f�ßµÅÓ f5µ¡B1G1 

 Õ�» @5� )7�ÃP´±Ø ��ÂÓ ,MQ5 �Ö�ÔÙ ,���Ù O�¼Ü ( Þ� ³ß= AD BDPQ=�.  
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Ø�ß= ?5µÓ µ�5 :AD y, DB x, BG d, BE p= = = = ,Þ� Ø�?5= �Ë×Á?�à� �� P��Ü0 :O0 ?=  

PR BE P
BDRE BD BE x p, , RE BD x

RE BG d
= ⋅ = ⋅ = = = =  

Þ¬�¦Ü ?=:  

px
PR

d
=   Qpx

ERPQ
d

=
�

  

:¤»5= Ø�ß5á± Þ� O�Ý�  

� -     
px

y BDPQ px
d

= = +
�

�  

 �Ù5 ¤¸5 �ÖáÖ´ß �¥?��= �Ö=�ËÙ Þ�¢» 8?�¢Ê Û�5³�Ý� Þ«á¥  8�¿¦²Ù P��¦¸= Þ�T�ÙáÚÊ  5µ�@ ¤¹�Ü ³Ù�Ë¦Ù

AD  µ¡ P?5áÚßBD  fQ�¹¥ .¤¹�Ü =áÚÊ�, �Ú¹¥ Þ«Q�  �¡µÊ da5Q»³�5@ ÉÅÓ «�Ù O��¡ 5? �ÖáÖ´ß f5µ¡  :³Ý�

 �Ë×Á?�à� Aá�ÜáÖá�0BDPQ �Ù Ï�¾á¥ Û�Ý� 5? ³Ý� :  

 µ¡ P³» Þ¦±�¸ �Ë×Á?�à�BE  MáÄ Þ¡BD  O=Q¶Ð5 �¡ Q �Ë×Á?�à�EPRQ  Þ¡�¼Ù Þ�

 ¤¡�¨ �Ë×Á?�à�GBEH  .¤¸5  

 �Å¡5? ?=� ,px  �Ë×Á?�à�µ¡ P³» Þ¦±�¸ p( BE)= ¡Þ  MáÄx( BD)=  Qpx
d

�

  :�¡µÊ ?=) P=Q¶Ð5

»³�5@ («¤¸5 �Å¡5? M=�ËÙ Aá�ÜáÖá�0 .px
d

y px= −
�

� �Ù ¤¸= Þ¡ �Â�¡ f5µ¡ 5?  ��Ú¹¥ Þ«Q µ�Ü��¡ Þ� ³ß=

»½Ó�Ü ÉÅÓ «) ¤¸5 O0 f5µ¡ �¡µÊ ?=�Â�¡ ?= px
d

�

 �Ù Þ¦¸�� =á» Ø�?5= ¶�Ü �Úà¸ f5µ¡ .(y px=�  Þ�

Ø�?5= ³�5@ º²¡ ÞÜ Q ½Ó�Ü º²¡ ÞÜ  O0 ?=.  ÉÅÓ �¡µÊ Þ¡ �Úà¸ Þ¬�¦Ü ?=»�Ð��Ù«  �ÝË� P³�Ù�Ü µ¡5µ¡

�Ù �Ù .=á» Pa5Q f5µ¡ 5? �¥�®ëÅ¾5 6µÊ O�Ú«µ¦Ù Þ� Ø�Ý�¡ ·�¹�Ö5 �Ü�Üá� f�ß�ÞÖá¡5?�� ,�
 ÞÖá¡µ��ß Q�

 ?= 

Þ¦Ðµ� µÈÜ O0 f�ÝËÙ Þ� ³Ü5 �Ù ÆÑ® ¶�Ü 5? �ß Ý�¥ê O�Ú«µ¦Ù Jë±µ¡ Q ³Ý��  �¹�áÜ5Q0 Þ¡ �àÝ¥;ëÅ¾5 �ß 

P=µ�Ü �Ñ¦�5 .³Ü5  

�ßá� @5 µ�@ Ø�¸µ¥ b?= f5µ¡�
 Õ�») =µ� Ï�µË¥ 5? ;ëÅ¾5 Þ¸ Û�5 5³¦¡5 ³��¡�:(  

ÏÖ5-   �ËÅÓBG » Ü�¬Ù É×Á«  ��» Ü�¬Ù µÅÓ« �Ù P³�Ù�Ü .=á»  

6-  �ËÅÓBE »Ø��Ó É×Á« �Ù P³�Ù�Ü =á».  

:-  µ�5W  Ã± Ø�Ô¦¹Ù =5³¦Ù5 @5 Õ¾�® �ÅÔÜBD  ��Q5@ ,³»�¡ADW » �¥µ¥ ��Q5@« �Ù P³�Ù�Ü  .=á»

                                                       
1. elleipsis 
2. parabolè 
3. hyperbolè 

�.  =Q³® .=) �ßá� Ø¦¸? Û¡ O��¡ Õà¸á¡5��� ,�Ü�¡µÓ Ø¸�ÔÖ5á¡5 Þ¡ ³�µ�Ý¡ Q5 d?�¡?= .(K�Øê·4 c>P< N�Û4²�À��> �Ø�Ü��²Û? ,O5µà¥ ,���� ,
 C���-���. 



  

�Q5@�Û�5�µ�5Þ ³»�¡�ÞÚ��ÓµÅÓ�, »?á¯Ù« �Ù�P³�Ù�Ü �=á»  

�Ù�O�¼Ü�Û�Ý�Úß�Aá�ÜáÖá�0 P?���Q=�µß�f5µ¡�Þ��³ß= �³Ù�Ë¦Ù�Ã± �Q ���Q5@�µß�f5µ¡�Q����,

�Þ��=?5=�=á«Q��ÖáÖ´ß  Ü�¬Ù�µÅÓ,  �Q�Ø��Ó�É×Á �O0� �¥µ¥���Q5@³»�¡�d³Ê�Ó�Q5�,µ��=�8?�¢Ê�Þ¡ .

�Ù�5?��ÄQµ²Ù�A1?�Q�?Q³Ù �Ù�ÉÅÓ�µÈÜ�=?áÙ��ÖáÖ´ß�Õ�»�Þ¡�5?�Þ¯Ñ¾�Þ��=@�¸ ) ³Ý�7�ÃP´±Ø��Ö�ÔÙ�,

���ÂÓ�,MQ554 �Q55.(  

Þ¸³Ýß �O�Ü5=�Ùë¸5�d?Q=��ÄQµ²Ù�ÉÄ�ÔÙ���µÈÜ�,¡��¸³Ýß�Õ��¹Ù�@5�f?��¹¡�Õ®�?=�5?�Aá�ÜáÖá�0�Þ�?��

�Ù ³Ý¦¹¡�OµÓ��Ú�Ü�@5�º�� .fµ¬ß�N?�à� Þ¸³Ýß �O�Ü5=fQ�®�f?�¨0 8�¢¨5�Û�Ý� ³Ü=á¡�Þ¦»áÜ����ß, �Þ�µ�

�Úß 8�¢¨5�Û�5 �OµÓ��Ú�Ü�@5 .³Ý¦»5=��Ü�¦¸�¡��¼�?��ß�N?�à�Þ¸³Ýß �Ï¼��Þ¡�GQµ»�K5µÊ�Q�O5µ�5�O�Ü5=

P5? Õ® ³Ü=µ��P@�¥�f�ß¹Ù�¤¹²Ü .���×Ø�¸µ¥ ¤Ñß �Ù�µÈÜ�Þ¡�Þ��=á¡�ØÈ¦ÝÙ��Ë×Á  .¤»5=��ÚàÙ�ºÔÜ�³¸?

Þ¸³Ýß �O�Ü5=�Ùë¸5�d?Q= �Ù�5?�A³�Ú»?5�Þ¡�6á¹ÝÙ�Û¦Ù �O0�?=�Þ��³Ý¦±�Ý»Ø�¸µ¥ ¤Ñß��� �Û�5�Þ¡��Ë×Á

Þ×�¹Ù �P³»�P=5=�Õ�×Ô¥¤¸5 �Õ�»�Ò¡�ÅÙ�Þ�5 �Ná×ËÙ�É¡µÙ�?= �Ã±¤¸5?  �5?�Ø¸?�O�Ý�

³�Ý� Ù�Þ�§×©Ù�¤®�¹ �f�ß �Q P?�»5���ß�Û¦Ù .³»�¡�µ¡5µ¡ �ÚÜ�Ã±�Û�5�O³�¼��BQ?�Þ¡�f5 �,³Ý�

Ã±��¡�?���Û�5�µ��=�JµÄ�@5 Þ¸³Ýß�Þ¬�¦Ü�?= .¤¹�Ü�Û�ÚÙ�?��µ��Q�º� �O�Ü5=�Ùë¸5�d?Q= �6á¹ÝÙ�Õ®�P5?

�5?�A³�Ú»?5�Þ¡³Ý¦¹Ü5=�½Ó�Ü.  

�Õ�»5  

�@5�º����Ú�357KÞ¸³Ýß�, �Û�5�f5µ¡��×®�P5?�Þ��=µ��NëÊ5�=á¬Ö5á¡5�O5á«�O5=Þ×�¹Ù Ã±��¡ �Q�º�

) ¤¸5�Þ¦Ð���?��µ�Þ¦¢Ö5 �Þ¡�Õà¸�Û¡�/ëÊ�Q�³»�Õ®�P5?�Û�5�?=�Q5�P�¢¦»5�Þ«á¦Ù�f¶¬¸ .(¤¸5�Û�ÚÙ�Ü�?���Û�5

�5µ�@�¤¸5�65´«�?��¹¡�Õ®�P5?�Û�5�°�?�¥ .=µ���¯¿¥�5?�O0��ÄQµ²Ù�ÉÄ�ÔÙ��Ú�T5µß�Ç 5�f¶¬¸�8�ÊëÄ

�Õà¸�Û¡�/ëÊ�Þ¡�=á¬Ö5á¡5�Õ®�P5?�=?áÙ�?=��¿Ó�ÜO�Ý��=á¡�P=5= �ÚÜ�Õà¸�Û¡�/ëÊ�Þ� �P5?�Û�5�Þ��¤¹Ü5=

¤Ñß�=?áÙ� ?=�Õ® � Þ¡� 5?�f¶¬¸� ,=á¬Ö5á¡5�·�¸ .¤¸5��Ë×Á�Ú×Ê�¤Óµ¸ Û�5� ?= .=µ��Øà¦Ù  �?=� P?�¡

Þ²¹Ü �Ù��¢Ö�«�f�ß�Ê=5�P?Q=�Û�5��Å±�f�ß Þ¸³Ýß .¤Ð���O5á¥ Ë¦Ù�O�Ü5=³f= P5?��Ü�Í�¾�Þ×Ú«�@5  ��×®

�Ã±�Ø¸?�f5µ¡ P=µ��G5³¡5 ¤Ñß�°�?�¥�M�®�µß�?= .³Ü5 Þ¸³Ýß�Þ¡�ØÈ¦ÝÙ��Ë×Á �OµÓ�O�Ü5=N?�à� �O�¼Ü

�Ù�Þ��=5= �O��Ý�¼����¦®�Þ��=µ��Õ®� 5?��×��¹Ù�O5á¥³ÝÝ��Õ®�³Ý¦¹Ü5á¦Ü�Û�5 .�¼�³Ü5 �,Þ¸³Ýß�=µ¢¼��

P¶��Ü5  .³»�µ��=�Õ��¹Ù�?=�Ò�Ô¯¥�f5µ¡�f5�×�¹Ù �Ù�Þ��5?�fµ��=�f�¢�@�Q�P�¥á� �;µÅÙ�O�¦�5µ¡�Ø¸�Ý»

�Ù �Û�5 :ØÝ�Þ×�¹Ù �=Q³®�?=��ßá��Õà¸á¡5�Þ��¤¸5�Þ�Q5@�§�×©¥�d?�¡?=3575?�O0�K �Ï¼�P=µ� �T5³Ë¡�Q)

�f¶¬¸	P=?Q0�=á±��¦Ð���O5áÝÊ�Þ¡�5?�O0 �¤¸5��ÜêáÄ�?��¹¡�Þ��5?��ßá���×¾5�Û¦Ù .¤¸5ÞÁµÊ �ÚÜ �ØÝ�
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�²¹Ü�@5�5?�O0��¾ë±��Ù5 �Ù (Þ��µ¥) �¹�Ü�Ù �Þ¾ë±�Û�5 .N?Q0�¦¸á�� �f@�¸@�¡�µ¡) Ø©�ß�Û¡5354-432�@5 (K

�Ø¦¼ß��Ö�ÔÙ7�ÃP´±Ø ¤¸5�Þ¦Ð?�O��Ù�@5�Þ��¤¸5. ��Ú«µ¥�Q�P³»��¯¿¥��¡µÊ�Û¦Ù�¸?�Ð �?=�O0O���� Û�5 

�ÞÖ�ÔÙ¤¸5�P³Ù0.  

�×�¹Ù �Þ�Q5@�§�×©¥�Të¢Ó�ÚÜ�5µ�@�=á¡�P³»�JQµËÙ�Q�ÞËÖ�ÅÙ�O�¦¸�¡�O�Üá��?= ��Ú��Þ¡�5?�Þ�Q5@�§�×©¥�O5á¥

Ã± Þ¸³Ýß .=µ��Õ®�?��µ��Q�º� P5?��Ü�Üá��O�Ü5= Õ® P³�����Õ��¸Q��Ú��Þ¡�O0�f5µ¡�f=³Ë¦Ù�f�ß �@5�µ¥

P5?��� .³Ü=á¡�Þ¦Ð���?��µ�  ��ÄQµ²Ù�ÉÄ�ÔÙ�@5�P=�Ñ¦¸5��¡��Ú�³Ó�Õ®5? �ÞÚ«µ¥��¡µÊ�Þ¡��¸áÙ�Û¡�³Ú®5�=µ��Q

P5?�O�Úß   (µ��=��Ý¦Ù��Ú«µ¥���) Õ®P5?�Û�5 .³»�;ë¾5�PµÓ�Û¡�¤¡�¨�Ã¸á¥  P5?�@5�Õ®  �OáÝ�5�Þ���ßá��Õ®

�Ù N?Q0 P³���� �¤¸5�µ¥  

  

  
�Õ�»6  �Õ�»7  

�Ù�DµÐ �P³»�P=5=���Q5@�Ø�Ý�A D W a
�   �P5á²Ö=��ËÅÓ�5³¦¡5��ßá� .¤¸5 �Ù�6�²¦Ü5�5? �³Ý�

)Õ�» 6´���ÖáÖ´ß�·�¸ .(�Å±��²¹Ü�Ò¡�ÅÙ�,P³Ü? �@5 �5?�O�Ý��Ù �º¢Ü�¬Ù�µÅÓ�Þ��³¼� �É×Á�Q

P?���ºÚ��Ó ��¡�fQ�¹Ù��Å± ) �Õ�»�?=7���Q5@�º¢�¥µ¥���Q5@�Q ( �Û�Ý��=á«Q�Aá�ÜáÖá�0 .³»�¡

ÖáÖ´ß� 5?�f5 �8�¢¨5P=µ� ��ÅÔÜ�·�¸ .¤¸5 �Ù�Û��Ë¥��×�»�Þ¡��ÖáÖ´ß�fQ?�5? �Þ��³Ý� ) �5?

�Ù Pµ�5=�Q��ÖáÖ´ß�ÉÄ�Ô¥��ÅÔÜ�O5áÝÊ�Þ¡�O5á¥ �f5Þ¡ �¶�µÙ �G�Ë»�Q � �¥µ¥�Ã±�Q5�Û�5µ¡�Ý¡ .(¤Ð�� 

Ü�Q�Ø¸?�5?�ÅÔ  �Þ¡�5? �Q �Ù��Ê=5�Q�Õ¾Q Þ��³Ý�
a

�  
3

�Þ¡�Q5�8�¢¨5�¤¸5�µ�@�8?á¾  

�Ù�5³¦¡5�Q5 �³�á�
G D D B dpA D �  

2
 �Þ�  �Q� Ü�¬Ù�µÅÓ  ¬�¦Ü�ÞÅ¡5?�Û�5 .¤¸5�Ø��Ó�É×Á� 

�Þ��¤¸5�¤�ËÓ5Q�Û�5 
2 ��Ë×Á�?�à�. ·�G D D B G D D B G D G B dB D P Q P D D B P D E B p� �

� �
      

O�Ý� �?=�Aá�ÜáÖá�0�Þ�7�ÃP´±Ø  .¤¸5�P=µ��¤¡�¨Oá�   �,·��  
2.  

�Ù��ßá� §×©Ù�Þ��³�á� �f�ß �Q Ù¦à¡�¼³Ý 5µ�@  G DA DD B A D  Q �  �.  



 

  

 

Oá� §×©Ù Þ� ßà¡�¼Ù �³Ý, Ø�?5=:  

G DAB∠ = ∠.  

Oá�  AB BG=  

Ø�?5=  G BAG∠ = ∠  

Û�5µ¡�Ý¡  G BAG G= ∠ + ∠ = ∠�(�«?�± ��Q5@)ABD∠  

·�   ABD DAB∠ = ∠�.   

µ�5 ¤��àÜ ?=  W =5³¦Ù5 ?=BD :Ø�?5= ,³»�¡  

ABD DAB DAB= ∠ + ∠ = ∠� (�«?�± ��Q5@)ADW∠·� . aDAB  ∠ =
�

.  

M�®  ;µÅÙ M5�¸ Û�5�Ù =á» �Ù ÞÜá�� Þ� O5á¥ ÞÖ�¸? �ßá� .=µ� Ø¸? 5? �ÖáÖ´ß Û�5  Ø�¸µ¥ 6�¡ ?= f5

.¤¸5 Þ¦»áÜ N�¥ ?��µ� �Ú� Þ¡ �ÄQµ²Ù ÉÄ�ÔÙ�
  ¤¸5 P³» Õ��¼¥ Þ±�» Q= @5 f=�Ê ?��µ� ³ÝÜ�Ù ?��µ� Û�5

 Õ�») =?5= 8Q�Ñ¥ Q= O0 �¡ �Ù5�O0 ¤¹²Ü .( �Ù 5? N�¥ ?��µ� MQ5 �±�» Þ� 5á²Ö= ��Q5@ �¡ O5á¥ Pb = β  Þ¡

ÖáÖ �� @5 NQ= �±�» Þ� ¤¸5 O0 µ��= 8Q�Ñ¥ .=µ� ¤¡�¨ ´Í�� �¯Ñ¾�  Þ� P³» Õ��¼¥ Ø×Ó �� Q Ø�Ô¦¹Ù

�Ù Ø×Ó  ?á¯Ù Þ¡ ?��µ� MQ5 �±�» .³»�¡ ´Í�� µ¡ Þ¼�Úß Ø×Ó f�à¦Ü5 Þ� �×�» Þ¡ =¶Î×¡ ÞÖáÖ OQ?= ³Ü5á¥

�Ù Eá¡µÙ EQµ²Ù  ?á¯Ù 5? O0 �ßá� Q =á»�µ�?� �Ù �Ù NQ= �±�» .³Ù�Ü  P5á²Ö= ��Q5@ �¡ ?á¯Ù Þ¡ ¤¢¹Ü ³Ü5á¥

g = γ �Ù Ø�¸µ¥ 5? EQµ²Ù �� Å¸ ,³±µ�¡ ?á¯Ù Má® NQ= �±�» µ�5 M�® .=á» ¤¡�¨  Ø×Ó Þ¬�¦Ü ?= .³Ý�

�Ù Ø�¸µ¥ �ÄQµ²Ù ÉÅÔÙ �� Þ¯Ñ¾ fQ? ³Ý�.  

     
   Õ�»�   Õ�»�  

ÞÖ�¸? ?= �ßá�  d?�¡ ?= B5�Ù ?��µ� Û�5 �Ú� Þ¡ �ÖáÖ´ß Ø¸? =?áÙ ?= Ò�Ó= 8�ÊëÄ5 N�¥ ?��µ� .³ß=�
 

                                                       
1.  �¯¿¥ fá¹Ü5µÐ �Ú«µ¥ Q �¡µÊ Û¦Ù  

F. Woepcke,  « Trois traités arabes sur le compas parfait » , Notices et Extraits des Manuscrits de la Bibliothèque 
Impériale et autres Bibtiothèques, 22 (1874), pp. l-175. 

 _��P?�¡Q= ?=  

F. Woepcke, Etudes sur les mathématiques arabo-islamiques,  Frankfurt am Main,  1986 (Institut  für Geschichte  
der arabisch-islamischen Wissenschaften), vol. 2, pp. 560-734. 

2. ³�µ�Ý¡ :Þ¡  
 F. Woepcke, « Trois traités arabes... » (note l5), pp. 90-99,  l29-137 (Etudes…, vol. 2, pp. 649, 668, 658-696). 
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�Ù ·�  Q5 Þ� Ø�Ü5=�²¸�� Þ�  º¸µ� Þ¡P³» ;µÄ �Ù ÞÜá�� :¤¸5 P=5=  §�×©¥ f5µ¡ N@ê �ÖáÖ´ß O5á¥

 Õ�») ¤Ð�� 5? �ÖáÖ´ß A1? Q ?á¯Ù ³��¡ 5³¦¡5 .=µ� Ø¸? 5? Þ�Q5@�.(  

M  Ã¸QBG ¤¸5 Ø�Ü Q Pµ�5= Ê�Ó Þ¡ f5 d³MB  Ø¸?�Ù  ,Pµ�5= A�ÚÙ ·�¸ .Ø�Ý�PQ �¡ Þ� 5? ,GB 

 ��Q5@a �Ù  =@�¸�Ù Ø�¼� Ã± .MQ  Ø¸? 5?�Ù Ø�Ý�  f@5áÙ �Å± QPQ  @5B  ?á¢Ê�Ù  �¥ Ø�ß=MQ  ?= 5?

T  ¤��àÜ ?= .³Ý� ÉÅÓS  O��Ù 5?T  QQ  O�Ý� ½²¼Ù�Ù Ø�Ý� Þ�MS MT MQ= ⋅� O�¼Ü �ßá� .

�Ù  Þ� ³ß=S  Q �ÖáÖ´ß A1?MS  Q5 .=á¡ ³ß5á± O0 ?á¯Ù�Ù ³�5¶Ð5  �ÅÔÜ @5 Ø�¸µ¥ BQ? Û�5 Þ�S  5?

 Aá�ÜáÖá�0º�� P=µ� ÞÁµÊ µ¥ ) ¤¸57�ÃP´±Ø ��ÂÓ ,MQ5 �Ö�ÔÙ ,��.(  

 ¶�µÙ Þ¡ �ÖáÖ´ß �� ³��¡ OáÝ�5M  A1? QS  ?á¯Ù QMS   Ü�¬Ù (É×Á ��) µÅÓ QMS�   Ø��Ó É×Á Q

 fQ�¹Ù�Ù) =µ� Ø¸? 6?áÙ µÅÓ �¡  Ø��Ó GëÁ5 �Úß Þ� =5= O�¼Ü O5á¥Û�5  O0  Ü�¬Ù É×Á �¡ �ÖáÖ´ß

�Ù P³�Ù�Ü Û�Ó�¹Ö5 fQ�¹¦Ù �ÖáÖ´ß Û�5 Õ�Ö= Û�Úß Þ¡ -³Ý¦¹ß fQ�¹Ù  �Ð�� ?³Ó Þ¡ �ÖáÖ´ß Û�5 Ø�¸µ¥ .(=á»

 f��5Q@ 5³¦¡5 �ßá� .¤¸5 P³����β  Qγ �Ù Ø�¸µ¥ �¥�Ù³ÔÙ �×�» ?= 5? ?��µ� ?=  Õ�») ³Ý���.(  

 

  

Õ�»��  Õ�»�� 

 µ�5a �Ù ?5µÓ ,³»�¡ ?��µ� ?á¯Ù MáÄ Ø�ß= ZY YV= ³��¡ ê�® -X  =5³¦Ù5 fQ? 5?ZY  �Ú¹Ó Þ¡

Þ� Ø�Ý� ½²¼ÙaXY XZ
XV VY MS

⋅
⋅

=
�

� Û��Ë¥ f5µ¡ .X ÞÖ�¸? Þ¡ �ßá�  N�Ü Þ¡ B5 �¸Û �ÖÉ DàÄ±Õ4 ¢Ù¸Ò

:àÄ¸Õ4 �Ù G�«?5 Ø� P@QµÙ5 Þ� ³ß= .¤¸5 P³»�
 Ø�Ü ·�¸  dµ�5=XLY  =áÚÊ QLZ  µ¡XY  5?�Ù ³¼�  Q

 Ø�Ô¦¹Ù Ã±UVN  µ¡ 5?KYV  =áÚÊ�Ù  ³Ý� O�Ý�  Þ�XLU  QLYN µ¡ Ø�Ü ?= ,³Ý»�¡ =áÚÊ Øß  dµ�5=

ULN,  µ�5J  Q Pµ�5= bµ¦¼Ù �ÅÔÜXV »�¡³,  �ßá�XLJγ = ∠  QLXJβ = ∠  5?�Ù ?��¦±5 ³Ý� M�® .

 Õ�»)���Ù ?5µÓ �×�» Þ¡ 5? ?��µ� (  ?á¯Ù Þ� ³ß=KO  @5 ´Í�� �¯Ñ¾ µ¡ =áÚÊ �¯Ñ¾ ?=MS  Q =?´�¡

KO  ��Q5@ ́ Í�� �¯Ñ¾ �¡β =@�¹¡-  �¡ ?��µ� NQ= �±�»KO  ��Q5@γ �Ù  µ�5 .=@�¸S  Þ±�» Û�5 =?á±µ¡ �ÅÔÜ

�Ù §Ê�¡ ?��µ� B=µ� ³»�¡ ́ Í�� �¯Ñ¾ �¡  5? µÈÜ =?áÙ �ÖáÖ´ß ¤¸5 P=5= O�¼Ü �ßá� Þ� ?áÅÜ�Úß Ø×Ó =á»

 Ø¸?�Ù ³Ý�.  

Þ�Q5@ ¶�µß �ßá� Þ� ¤¸5 ÕÚ¦¯Ù .¤¸5 P³���� �Ð�� ?³Ó Þ¡ Ø�¸µ¥ Û�5  Þ� �»Q? Þ¡ 5? f5�Ù  Þ¡ ³�á�
                                                       

�.  �Ù�Ý��³Ü@ ,�Ü�¡µÓ Ø¸�ÔÖ5á¡5 : Þ¡ ³�µ�Ý¡�Øê·4 c>P< N�Û4²�À��> ,O5µà¥ ,���� C ,��� -��� .– .N 



 

  

 

Þ¸³Ýß µ��= @5 f?��¹¡ Õ©Ù Q5 .³»�¢Ü P=µ� Ø�¹Ô¥ ¤Ú¹Ó Þ¸ Þ¡ N�¥ ?��µ� �Ú�  O�Ü5=�Ùë¸5 d?Q=  Þ¡ ÃÔÐ

dáÓ �¡ b?= Õ¡�Ó Q µ�´��Üµ��Î¥ M��»5 Þ¡ Þ� ,f³¡5 Ò��Ô® ºÜ5= O5áÝÊ Þ¡ À¯Ù �¸³Ýß  M��±Q  M��»5 Þ¡ ÞÜ

´Í�� fQ? P³» Ø�¸µ¥  ,=?5= Ò×Ë¥�Ù .¤¸5 ³ÝÚÓëÊ Ù O5á¥Õ�» ?= Þ� ³» µ�´¦  ?= P³» Ø�¸µ¥ f�ß

Þ²¹Ü O�Ú� �¡ P?5áÚß �ÄQµ²Ù ÉÄ�ÔÙ ,�¡µÊ �Å± f�ß �Ù P=5= O�¼Ü Pµ�5= @5 ���ß  �²¹Ü .³Üá»7�ÃP´±Ø 

Aá�ÜáÖá�0, ¤¸5 Má¢Ü�¦¸5 ?= µÁ�® M�® ?= Q P=µ� <�¹Ý¦¸5 5? O0 Ø©�ß Û¡5 Þ�, .=?5= 5? ÉÁQ Û�Úß ¶�Ü  

  
P5?  ×Í5  Õ® Õ��¹Ù f�ß �¸³Ýß �Ùë¸5 d?Q= ?= �Ù N�¬Ü5 �ÄQµ²Ù ÉÄ�ÔÙ �Ú� Þ¡ Þ� 5? ³Üá» 

�Ù ªÝ� O=µ� E�¯Ù Õ©Ù Øß �¡á± 8���Ý©¦¸5 �Ù5 .¤¹Ü5= Aá�ÜáÖá�0 ��µÈÜ Ã¹¡ Q =µ¡?�� O5á¥  ØÈ¦ÝÙ �Ë×Á

�ßá� @5 É¡µÙ �� ?= =?5= =á«Q�Ù µ�@ 8�ÊëÄ5 �Ú� Þ¡ Q ��=�¸ Þ¡ 5? Q5 8�¢¨5 .  Ò¡�ÅÙ µ�5 .³�ÚàÐ O5á¥

�» Õ�� ,PQRST ªÝ�  É¡µÙ ?= E�¯Ù ØÈ¦ÝÙ �Ë×ÁABCD ³»�¡  Q �ÅÔÜ µ�5P  Ã¸QAB  QM  Ã¸Q

RS  QDC  E�ÔÜ P��Ü0 ³»�¡P  QM f@5á¦Ù �ßá� .³Ý¦¹ß Ná×ËÙ  GëÁê5UMRQ  �ÅÔÜ QU  µÈÜ ?= 5?

�Ù =µ��. :Ø�?5=  

PQ QR RS ST TP RM QU UM= = = = = = =� �  

Oá� UM QU= �, ·� U  OáÜ�� Þ¡ �ÖáÖ´ß fQ?M  f=�ß Þ¡AD  fQ�¹Ù f¶�µÙ @5 :Qµ± Q� 

O0 @5 .¤¸5  ?= Ø�ß�ÑÙ Û�5 Þ� �«7�ÃP´±Ø  Q ?á¯Ù ,A1? ³��¡ �ßá� ,¤¸5 P³¼Ü P=5= �Áá¥ Aá�ÜáÖá�0

 Oá� .³Ý� Ná×ËÙ 5? �ÖáÖ´ß Û�5 Ø��Ó É×ÁUQ QP= �
�

  ·�U fµ��= �ÖáÖ´ß fQ? ÉÓ5Q Øß  ¤¸5O�Ý� 

Þ� U �Ù 5? .=µ� Ná×ËÙ �ÖáÖ´ß Q= ÉÄ�Ô¥ �ÅÔÜ O5áÝÊ Þ¡ O5á¥  

Þ¸³Ýß  O�Ü5=�Ùë¸5 d?Q=  Ná¸ �«?= 8ê=�ËÙ Õ® f5µ¡ 5? �ÄQµ²Ù ÉÄ�ÔÙ ¶�ÜÞ¦¹¡ ?�� Þ¡ ³Ü5�
 �Ü�ß�Ù .

 =Q³® ?= Þ����K �Ù ��³Ü@  Þ� ¤¸5 �¹� Û�¦¹²Ü =µ�Þ×�¹Ù  Ná¸ �«?= fµ¢« �Ö=�ËÙ Þ¡ 5? �¸³Ýß f5

P=µ� Õ�á¯¥  Þ� ¤¸5 ÉÓ5Q ?=��ÂÓ  6�¦� NQ= �Ö�ÔÙ @5 N?�à� ��ÂÓ ��Ú�Û4à¥·4 P O´��  .¤¸5 A³�Ú»?5

 M�¸ �Ö5á® ?=���K P5? ¤¸5 Û�ÚÙ .=µ� Õ® �ÄQµ²Ù ÉÄ�ÔÙ �Ú� Þ¡ 5? �Ü�ß�Ù �Ö=�ËÙ O@�± µÑË«á¡5  

µÑË«á¡5 Õ® O@�± 5 ;µ» @5 µ¨�¦Ù¥á�P5? Þ� ³»�¡ Aá�   f5µ¡ �×®�×�¹Ù  �ÄQµ²Ù ÉÄ�ÔÙ �Ú� Þ¡ A³�Ú»?5

                                                       
1. ¹¯ÙëÍ�Û  ®�¿Ù, ��× ´ÙÉ °�M� ´¡ª ×Õ�É N4àÜÉ Ý O5µà¥ ,, ���� C ,���.  

Õ�»��
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ÞÁµÊ �Ù 5µ�@ ,¤¸5 P=µ� µÑË«á¡5 Þ� Ø�Ü5= O@�± �Ù 5? ;µ» Û�5 µÑË«á¡5 @5 ·� .¤¸5 Þ¦±�Ý» O@�±   ×Í5

�Á��?  O�Ü5=�Ùë¸5 d?Q= Ö=�ËÙÞ f�ß P5? Û�5 .³Ü=µ� Õ® �ÄQµ²Ù ÉÄ�ÔÙ �Ú� Þ¡ 5? Ná¸ �«?=  Õ®  µ¡ �ß

¡ .³Ý¦»5= Þ��¥ �ÄQµ²Ù ÉÄ�ÔÙ d=�¸ C5á±Þ¸³Ýß �±µ  O�Ü5=,�Ùë¸5 d?Q= Þ¡ Ø©�ß Û¡5 Q �ßá� P��Q, 

 ÞËÖ�ÅÙ 5? �ÄQµ²Ù ÉÄ�ÔÙ O5?Q= @5 Õ¾�® N�¹«5 �±µ¡ ÕÔ¨ ¶�µÙ Q Ø¬® ¶�Ü Q �ÄQµ²Ù ÉÄ�ÔÙ ¤®�¹Ù

P=µ� ³Ü5 P=5= N�¬Ü5 Þ¯Ñ¾ �¡ �ÄQµ²Ù ÉÄ�ÔÙ O5?Q= @5 Õ¾�® N�¹«5 ÉÄ�Ô¥ d?�¡?= �¥�Ô�Ô¯¥ ¶�Ü f¶¬¸ .

 .¤¸5?= f¶¬¸ ?�¨0 Û¦ÙÞÖ�¸? �±µ¡ Q O5?Q= @5 Õ¾�® N�¹«5 d?�¡  �ÄQµ²Ù ÉÄ�ÔÙ d?�¡?= µ��= �¡µÊ f�ß

Þ¦Ðµ�Ü ?5µÓ Ò�Ô¯¥ =?áÙ @áÝß ³Ü5 .¤¹�Ü ÕÙ�� @áÝß GáÁáÙ Û�5 ?= �Ù �²�?�¥ ºÜ5= ,Þ¬�¦Ü ?= .  

  
ÞÖ�¸? @5 �à«á¥ Õ¡�Ó =5³Ë¥  A�Ý»�Ü ÏÖ�Ù �¦Ñ� Þ¡ ÞÜáÚÜ f5µ¡ .¤¸5 P³¼Ü 5³�� @áÝß µ¥?5á»= T�¿²¼Ù f�ß

 OµÓ Þ¡ Ò×Ë¦Ù �¸?�Ð �Å± �²¹Ü ��fµ¬ß Ø¦Ñß�ÞÖ�¸? Ø©�ß Û¡5 ,  §×©Ù �� Ø�¸µ¥ d?�¡?= =?5= f5

Ø��Ó  Þ� ,�ÖáÖ´ß �� Q �Úà¸ �� @5 P=�Ñ¦¸5 �¡ ,Þ�Q5¶Ö5 GáÚ¬Ùµ¦��á� Q G�Ñ¥?5 µ¡5µ¡ Bµ¥Q �¡ O0 É×Á Û�

 Õ�») ³»�¡��Þ²¹Ü ��ß .( .¤¹�Ü ¤¸= ?= ÞÖ�¸? Û�5 @5 f5�
 �Ù ÞÐ�Á5 A�Ý»�Ü ÏÖ�Ù  Ø©�ß Û¡5 Þ� ³Ý�

 5µ�@ P=á¡ �×ÚÊ �¸³Ýß @5 µ¨�¦ÙÛ�Ý� ©×©Ù�  f5µ¡Ø�¸µ¥  Ò�Ó=f?���»�� ;µÄ ��  Õ�») ¤¸5 N@ê�� (

 P5?)f?���»�� Û�5 Ø�¸µ¥ Ã± �×�¸Q Þ¡ �Ö�Ê �¢�µÔ¥ �¡ 5? �Ù ?��µ� Q º�  �àÝ¥ Ø©�ß Û¡5 �Ö�¸? Û�5 .(Ø�Ü5=

¤¹�Ü GáÜ Û�5 @5 ÞÜáÚÜ. �ÄQµ²Ù ÉÄ�ÔÙ ¤Ý¸ 5µ�@ =?5= =á«Q Ï¼� f5µ¡ �Ü5Q5µÐ =?5áÙ @áÝß  d?Q= ?=

                                                       
1.  Û�5Þ²¹Ü  O5áÝÊ �¡¢ÓÏ4à¥ÙÕ4 P0 ¢ß �»¥ÙÕ4 L��ºå4 Ô°4²¤ âÏ �Ù f?5³à�Ü ·�?�� �×Ù �Ü�²¡�¦� ?=  6�¦� ?= O0 f5á¦¯Ù Q =á» �·²ÜÞ

�Û4´�4  ,Ná¸ _�� ,BQµ¸ 85?�¼¦Ü5) �¡´« �Áµ�×Ê A³ÝàÙ �¦»áÜ����.(ÞÖ�ÔÙ Û�5 O���� Õ�» Þ¡ ³�µ�Ý¡) ¤¸5 P³» ÞÁµÊ (  

�.  d?�Ú» Þ¡) O5µà¥ P��¼Ü5= f¶�µÙ �Ü�²¡�¦� ?= N��± µÚÊ @5 �ß�¥á� �¡µÊ �Ö�¸? �Å± �²¹Ü�/���� �×�¹Ù Û�Úß Õ® Þ� ¤¸5 =á«áÙ (
 �²¹Ü Û�5 µ�á¿¥ .¤¸5 P=µ� Õ® �ÄQµ²Ù ÉÄ�ÔÙ �Ú� Þ¡ 5? ÞÖ=�ËÙ O0 N��± Q P³» Õ�á¯¥ �Ùá¸ �«?= �Ö=�ËÙ Õ® Þ¡ O0 ?= �¸³Ýß

Ð �Ú«µ¥ Q Þ¦¸5µ�Q Û¦Ù Q �Å± 6�¦� ?=  ®�¿Ù Û�¹¯ÙëÍ 5? O0 �¸?�×Õ�É N4àÜÉ Ý  M��° ´ÙÉ ×��  C) µ¢«���-��� P=?Q0 (
 µ�@ �Ö�ÔÙ ?= 5? N��± µÚÊ P�¥á� �Ö�¸? �¡ ·�?�� �²¹Ü ?= KáÐ f?���»�� ;µÄ �Å¡5? ,Þ��µ¥ Õß5 µ�¼ßQ�� ,M5?Q=@5 f��Ö0 Ná®µÙ .¤¸5

:¤¸5 P=µ� O��¡  
Alpay Özdural, “On Interlocking Similar or Corresponding Figures and Ornamental Paterns of Cubic Equations”, 
Muqarnas, vol. XIII: An Annual on the Visual Culture of the Islamic World, ed. Gülru Necipoglu, Leiden: E. J. 
Brill, 1996, pp. 191-211. 

O�� :Þ¡ ³�µ�Ý¡ ¶�Ü  ,��5³Ý±áß ._»ºßQ�� OµÓ) �Ùë¸5 O³Ú¥ ?= Ná¬Ü Q 8��Á��? °�?�¥ OáÙ5µ�� µ�±5 f�ß (fµ¬ß ØàÜ �¥ NQ= f�ß« ,
 ,fµÓ�¡ ³Ú¯Ù �Ú«µ¥�À��> ´»Û M�¸ ,� d?�Ú» ,� ?á�µà» ,���� C ,��-��.  

 

 
Õ�»�� Õ�»��



  

�Ùë¸5 �¤¸5�P=á¡��ÝÍ�?��¹¡  

�

Ẍ �£Ùá×ËÙ�£�Q5@�ÛÙ�´±�Ü�O1��Ü=?1�5>3��à©×QËÁ�Ý T�ËÅÓ T5³�5@ �Q5@Q� Ü�¬ÚÖ5�PµÅÓ�Õ©Ù�Ø��ÔÖ5�ÞË×Á£ �Þ¢�¥µ¥�Õ©Ù

£Ùá×ËÚÖ5�£�Q5¶Ö5. ÉÅÓ�Û��ÖQ  � Ü�¬ÚÖ5�PµÅÓQ  �XÃ²ÜQ T�Å±�ÉÅÔÖ5��Ð Ã±�Õ©Ù   �XÃ±�áßQ  

�Ã±�:µ²ÜQ �MáÓ�Ð . �¥µ¦Ö5��×Ê3£�Q5@�O  á×ÅÚÖ5�£�Q5¶Ö5¡£1 .  

ÞÜ�ßµ¡: 36µÁ�£¢¹Ü�O  �Ð  Ã±�É¡µÙ��Ö3  �Õ©Ù�P�ÝÁµÐ� Ü�¬ÚÖ5Q�Ø��ÔÖ5��Ö3� Ü�¬ÚÖ5�£¢¹Ý�

6µÂÐ�Ø��ÔÖ5  �Ð  �É¡µÙ�Õ©Ù §×©Ù��Ö´Ö�Oá��Ð  �§×©Ú¡��à�¢» �£�Q5¶Ð �£�Q5¶Ö�£�Q�¹Ù

 �£�Q5@Q �£�Q5@�ë©Ù �Oæ �Õ©Ù £�Q5¶Ð  �£�Q5@�ë©ÙÛÙ�£«?�²Ö5�£�Q5¶Ö5�OæQ .2 �Õ�

Ö5�Õ©Ù�§×©ÙÛ�¦×±5³ Û�¦×¡�Ô¦ÚÖ53 £�Q5@��Ö´Ö�Oá�¥��àÖ  �Û�¢Ü�O1��Ü=?1��Ù��Ö>Q .£ÁQµÑÚÖ5�£�Q5¶Ö5�§×¨  

  

�Q5@�Ná¸����µ�5� Ùá×ËÙ� �ÖáÖ´ß� ,Ø�ß5á²¡� 5? f5 �Ù Ø�¼� ���Q5@�Q�º¢Ü�¬Ù�µÅÓ��¡�ºÚ��Ó�É×Á�Þ�

�Q5@�O0��¡�º¢�¥µ¥� �Õ�») ³»�¡�µ¡5µ¡�Ná×ËÙ15��ÄQµ²Ù�ÉÅÓ�O0 .( �º¢Ü�¬Ù�µÅÓ�Q �Û�5�?= .¤¸5

�Ã±��¡�µ¡5µ¡��Å±��ÄQµ²Ù�ÉÅÔÙ �Ù�Ø¸? �Ã±�Þ��,Ø�Ý� ³»�¡ � �¥µ¥�Ã±�Q �5?�Ù Ø�¼� .

�Ù ��Q5@�Þ��Ø�á�  .¤¸5�6á×ÅÙ���Q5@�O�Úß  

  

�8�¢¨5 Õ¾�®�¤¢¹Ü  �6µÁ �?= �Ã±�É¡µÙ�Þ¡ �µ¡5µ¡�Ø��Ó�É×Á�Þ¡� Ü�¬Ù�É×Á�¤¢¹Ü��¡

fQ�¹Ù�5?� Ü�¬Ù�É×Á��Ù5 .¤¸5 �¡ Õ¾�®�·� .Ø�=µ��DµÐ�Ø��Ó�É×Á �6µÁ �?= �É¡µÙ��¡ �µ¡5µ¡

�§×©Ù�,A�¸5�Û�5�µ¡ .¤¸5 �¡ �§×©Ù Ù¦���Q5@�·� .¤¸5�Þ¡�¼ fQ�¹Ù �¡ ���Q5@ ���Q5@�Q

  
1. Þ²¹Ü�?=£Ùá×ËÚÖ5 :  

2. Þ²¹Ü�?=¦«?�²Ö5 :�Û
3. Þ²¹Ü�?=×±5³Ö5�ë©Ù :�Û ×¡�ÔÚÖ5�Û
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ABD Q= µ¡5µ¡ �Q5@ �G  5µ�@ ,¤¸5AB  �¡BG  ��Q5@ ·� .¤¸5 µ¡5µ¡ABD Q= µ¡5µ¡  ��Q5@DAB  @5 .¤¸5

O0 Þ�Q5@ (GáÚ¬Ù) �¡ §×©Ù µß �«?�± ��Q5@ Þ� �«  ��Q5@ Û�5µ¡�Ý¡ ,¤¸5 µ¡5µ¡ O0 Þ¡ Õ¡�ÔÙ �×±5= f�ßDAB 

�Ù Þ� =á¡ O�Úß Û�5 .¤¸5 Ná×ËÙ ��Q5@ Ná¸ �� .Ø�ß= O�¼Ü Ø�¦¸5á±  

  

Þ¯Ñ¾ µ�á¿¥  �Ö�¸? @5 f5Õ4 L��ºå4 Ô°4²¤ âÏ ¢ß �»¥Ù P4¢ÓÏ4à¥ÙÕ4  =?áÙ f?���»�� Ø�¸µ¥ Þ�

 d?�Ú» Þ¡ ·�?�� �×Ù �Ü�²¡�¦� �Å± �²¹Ü .¤¸5 P³Ù0 O0 ?= µÈÜMS Persan 169 cµ¡ ,���.?  



 

  

 

  

ÞÖ�ÔÙ �¡µÊ Û¦Ù  N?�à� �¥ MQ5 f�ß7�ÃP´±Ø �ÊáÚ¬Ù ?= T5µ�±5 (P³Ü�Ù �Ó�¡ ¶�Ü �Ü�Üá� Þ¡ Þ�) µ�@  P³» _��

:¤¸5  

R. Rashed, ed., Apollonius de Perge, Coniques, Berlin-New York, Walter de Gruyter 

and Co., 2008-2010 , 7 vols.  

¤Ñß d?�¡?= �Ùë¸5 Oá¦Ù ��×� ?= ØÈ¦ÝÙ �Ë×Á :¤¸5 P³» _�� µ�@ 6�¦� 
R. Rashed, ed., Les Mathématiques Infinitésimales, vol. 3, Ibn al-Haytham, Théorie 
des Coniques, Constructions Géométriques et Géométrie Pratique, London, Al-Furq n 
Islamic Heritage Foundation, 1421/2000, pp. 647-898. 

�Ù Þ� �ÖáÖ´ß fµÈÜ ¤�¾�±  8?á¾ Þ¡ ³Ü5á¥»ÕÝ¸5 OáÜ�Ó « d?�¡?= �Ý¦Ù ?= =á» µ�¢Ë¥ ?áÜ ¤¹�» ?=

) O5@á¸ f�ß?5¶¡5Ù fá¹Ü5µÐ �Ú«µ¥ Q �¡µÊ Û¦Ù f5µ¡ ,¤¸5 P³» §¯¡ Õà¸ Û¡5 @5 (8�Óµ¯Þ¡ ³�µ�Ý¡:  

R. Rashed, ed., Géométrie et Dioptrique au Xe Siècle, Paris: Les Belles Lettres, 1993, 
pp. 1-5; 

 :Þ¡ ³�µ�Ý¡ �¹�×�Ü5 �Ú«µ¥ Q �¡µÊ Û¦Ù f5µ¡  

R. Rashed, Geometry and Dioptrics in Classical Islam, London, Al-Furq n Islamic 
Heritage Foundation, 1426/2005, pp. 76-143; 

?= �ÄQµ²Ù ÉÄ�ÔÙ A�ÚÙ d?�¡?= �¢Ö�« §¯¡  µ�@ É¢ÝÙ¤¸5 P³Ù0:  

J. L. Berggren,“Al-K h ’s ‘Filling a Lacuna in Book II of Archimedes’ On the Sphere 

and Cylinder in the Version of Na r al-D n al- s ”, Centaurus, 38 (1996), 140- 207; 

 M�¸ ?= ÞÖ�ÔÙ ?�¼¦Ü5 @5 ·� Þ� �ÄQµ²Ù ÉÄ�ÔÙ �Ùë¸5 ¤Ý¸ d?�¡?=  Ö�« Oá¦Ù @5 �±µ¡����  _�� Þ¡

P³�¸? :³Ü5  

 ,�ßá� Õà¸á¡5Ô�Ö®¥Õ4 Ñ�´Ä  DàÄ±Õ4 �ÖÉ ¢Y·�Ù¥ÙÕ4 ´�4P²Õ4 µ�´Ø 5�¥�?= ,   

Ab  Sahl K h , “The Book on Centers of Tangent Circles on Lines by Way of Analysis 
(kit b mar kiz al-daw ir al-mutam ssa al  al-khu  bi- ar q al-ta l l)”, in A. 
Abgrall, Le développement de la géométrie aux IXe-XIe siècles: Ab

�
 Sahl al-Q

�
h � , 

Paris 2004, pp. 196-217; 
 ,f¶¬¸ ³�Ë¸á¡5 âÏ¢�Ï��ÙÕ4P 6²�4µÕ4 ¢Y¡ÓÕ4 YB4à°?= ,  

Ab  Sa d al-Sijz , “On the properties of the hyperbolic dome and the parabolic dome 
(f  khaw  al-qubba al-z ida wa’l-muk fiya)” in R. Rashed, Geometry and Dioptrics 

in Classical Islam, London, Al-Furq n Islamic Heritage Foundation, 1426/2005, pp. 
592-609; 

 ,f¶¬¸ ³�Ë¸á¡5�Ï��ÙÕ4P ²�4µÕ4P ¼Ò�ÜÕ4 ×Y¸«ÙÕ4 YB4à° âÏ C ,O�Úß ,���-��� .  


