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PuissancedeP parrapport̀ a :
P A.PB = P C.PD = P E 2 = O P 2 −r2



D

D estl’axeradicalde 1 etG 2.

� <�V*X]9�V 5
� y jli\_���f ���GdGi����Gu.� jli\dy_9�G���Gfk^[dw_butf]���Gu fkute�_bacik^[d	�lf\uxe 1 2 ��ut_ 1 � 1 e�jlikutd�_I�Gi\acutvt_butr�utdy_
ecuxr��Gfg^[�Nfkuxe&FQv[��uxe _>�G��� �Gi\acu&��� ��ikf�u���ike _bu7�GdGu7eci\r�i\fki�_b�G�Gu>�Gi\acutvt_bu�utdE�ljPqy^[dy_ 1�2 � e��Ga 1 � 1 I�Z
�wd ^�� 2�� 1 � � 1�2�� 1 ����� ��j�b 2 � � 1 2 � 1 � � 1 ��Z $m�{^[��_bacuL� ^ha�_Ajld ^ �� 1�1 �
� 2 1 � u�_ 1 � � 1�2 � 1.1�� 1 �6� �Gj[dGv fkute�_ba�ig^[d��lfkute 1�1 � u�_ 1 � 2 ecjldy_3ecutr �Gfk^[�Gfkute��
� �~j�b 1 � � 1.1 � 2 � � 1 ��Za$��~^��Gac�te�f ��ikdGs3�y^[f\i\_bs�_cacig^hd	�l�Gfk^[ika�u��G^[dGe�fku�_ba�ig^[d	�[fku 2 1 � j[d3^
1 � ) 1�2 � 2 �"^J�luxv1s��l^[fki�_bs e�i�ut_�ecut�Gfkutr�utd�_�e�i�fkuxe&�Rjli\d�_ce 1 � 2 ��� ecj[d�_ ^[f\i!�ldGste�� ^[dNe
vxut_ jlac�Ga�u[Z 4 d acuxr��Gfk^�jC^[dy_ 2 �8u�_ 1 � � ^[a fkuteA�h^[fkut�Gace jl�N_cuxd��Guxe3� jld�_cacjl�a�lu f �~i\dGs��y^hfki\_cs
�Gumf �~stdGjldGvts[Z ] �~s3�y^[fki�_bsn^&fkikut� e�i9ut_ e�ux�Gf\uxr&uxdy_ eciIjld(^ �1�221 �`� �

�1�2 ���`� � � 1 � 1 ��GjldGvneci�u�_�ecux�Nfkuxr&uxdy_�eci�f\uxe&�Rjlikdy_ce 1 � 2 � 1 � � e�jldy_�vxj vtq vxf\i!���Guxe�� ^[dNe�vtut_�jla��GacuhZ �

��dGu`^[��_bacu �Gacj��Gaci\st_bsmikr�� j[a�_|^hd�_cu ���GiI�Gstvxjl�Gf\u �Gu fk^@�Ga�uxr&ik�tacu1uxe�_ vxu
��� ��jld ^��	�Ruxf\fku
fg^
�G�Gi\ecec^[dGvxu1� ���Gd2� jli\dy_&� ^[a7ab^"�	� j[a�_,�`�Gd vxuxa�vxf\u[Z

��� ��JLBl� M*= � ���mTIO ?C?tD F��l=�S	��TIF U JRO F @&UIDGB�B�DGUIU JLB�@�
 T�F��l=�BE�yW�= �

 	!�" ' +H% @B#�/1@�E # � #G' +H% 24!�"5%*' ; 9  	!�" ' +H%*# �</1!�" 'R#�2 ,h6D6�,h%('i2 ,h/ ; #�' @ !�+g2 ,h%(' E$#�@B#�/1@�E #
#�% 1 #�' 2 - 
 �G#�%('K+<#�E E #�I #�%('4@B!�%� !G%$�(+H6�4 9 � E !�/K6=E #F2A/1! �(+h" ' ; 1 � ; 2 %*# ��
R2=#&%$� ).+�# ��# ;
#�' ��# � 7 2 ,h6 ��# E , �X/?!�" 'f# 9

� <�V*X]9�V 5
� y jli\_��GdGum^[�N_cacu1�Gacj[i\_bu�� ^heceb^hd�_A� ^[a-; ut_ vxj[�	� ^[dy_ fku1vxuxa�vxf\umutd 1 ut_ � F=�ljli\a&BC�l�Ga�u7I�Z
�wd ^

�; 1�1 � �2 1�1 � � 2 � 1 � � � ;-� 2 �
]9ute�_ba�ig^[d	�[fkuxe ; 1�1 u�_ ;�� 2 ecj[d�_7�NjldGv e�uxr �Gfk^[�Gf\uxe�F�ut_�� ��jla�ikuxdy_b^h_bi\jldGe j��	� j[ecsxuteSI �G� ��j�b
; 1�� ;-� � ; 1�� ; 2 �Gecjli�_I; 1 � ; 2 � ; 1 � ;���Z �

A

B

C

D

M

A

B C

T

P

Q
R

A

B

C

D

E

P

O

r

A

B

C
D

E



LestrianglesM AB etM B C
sontinversementsemblables.

Th´eor̀eme deMiquel

Th´eor̀eme dePtoĺem´ee
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Th´eor̀eme deMiquel
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Un triangleAB C avecsesquatrepointscentrauxprincipaux

Le cercled’Eulerou cercledesneufpoints
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Le triangleorthique:
lestrianglesAH B H C ,H A B H C ,H A H B C
sontsemblablesentreeuxetinversementsemblables
au triangleAB C ,
lespointsQ A ,Q B ,Q C sontlessym´etriques
deH parrapportauxcôt́ es.
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ut_-7 2 1 8�ute�_ s��l^[fkuc�nfk^ �Gi\e�_|^hdGvxu�utd�_cacu7fkute��Ga�jli\_cuxeI7 2 1 8�u�_-7 2 � 1 � 8*�[�NjldGv�fkuc� jli\dy_ �  uxe _
fku�e�q r&st_caci!���Gu7�G���Rjlikdy_ 1 � ^[a>ac^��	�Rjla�_1� 221 ZE� f uxd&uxe _ �Nu�r�?xr&u&�Rjl�Ga fkute.� jli\dy_be ��� u�_
� ��ZN��^[a vtjldGecs3���Guxdy_7fkutec�Rjlikdy_ce �  � ��� ut_ � � ecjldy_�^hfki!�[dGsxe eciRut_ ecux�Nfkuxr&uxdy_�e�i f\uA�Rjli\d�_
�5^��	� ^ha�_bi\uxdy_w^h� vxuxa�vxf\u vxi\acvxj[dGecvtaci\_ ^[��_cacig^hd	�lfku 1 � 2 � 1 � � �GjldGv e�i�u�_wecut�Gfkutr�utd�_ eci�j[d ^
� � � � �+7 1 � 2 � 1 � 8��:#X�+7 1�221 87utd(dGj[_b^[dy_ �+7 1�221 87f\umac^Cqljld(�N��vxutacvtfku�vtika�vxjldGe�vxa�i\_��
1�221 Z

] ��ikr�^��luw�Gu1fg^A�Ga�jli\_cu1��� 4 �Gf\uxa,� ^[a ��uxe�_ uxf\fku � r�?xr&uwvC^[a � �Rvtuxdy_ba�u��Gu �%�Rute�_ �Guxe�ec�GetZ
�wd ^*�GjldGv � ����� � � � � ���#� � � � #E� � � ��� � � #E� � ����� � � ��� �*Z
��^[a3vxj[dGecs3� �Nuxdy_ � uxe _ ec�Ga3fku vtuxa�vxfku vtikacvtjldGe�vxaci�_2� 1 � 2 � 1 � e�iwut_ ecut�Gfkutr�utdy_ e�iwjld ^
� � �3�H�+7 1�221 8 ut_�fk^
�Gacut���lumuxe�_�B dNiku[Z

	 ¡�=�Bh�yOQ�l=��L��

y jli\_�� � fku`vtuxdy_ba�u��G� vtuxacvtfkuAvxi\acvtjldGecvtaci�_�� 1 � 2 � 1 � ZK� dGu�BC�[�GacuAec�����l�xa�uA�GuAr�jldy_cacuxa

� �Nu`fkuxe�� jli\dy_be �5u�_�� � ecjldy_nvxj[d�+�jldG�G�Ne�FQ�Gi\uxd ��� ��jld dGu`eb^hv|�Gu�� ^[ewutdGvxjla�u��~���Gjli�vtuxfk^
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� ut�N_ e�uxa>� i\aSI�Z i jlr&r�umjld ^ �2 � 1 � � �
�2 1�1 � � � �2 1 � 1 � f\uxeA� jli\dy_be 2 � ��� 1 � 1 �ecjldy_ vtj�v�q vxfki����GuxetZ|$ u��Gfk�Ge fku1ab^Cqlj[d(�G�(vtuxacvtfkumvxika�vxjldNecvxa�i\_��-vxute��Rjlikdy_be�uxe _ s3�y^[f ��vxutfk�Gi

�G��vxutacvtfku vtika�vxjldGe�vxa�i\_c� 1�221 �G�Gi\e���� ��ikfLex�~^��li�_ �N��vxutacvxf\u e�q r&st_caci!���GuA� ^[a ab^��	�Rjla _�� 221 Z
$ u�r�?xr&unfkuxe,�Rjlikdy_be 1 � ��� 2 � 1 � e�jldy_ vtj�v�q�vtfki�� �Nuxe u�_ f\umac^Cqljld �G�(vxutacvtfku�� ^[ecec^[dy_#� ^[a
vxuxe.�Rjlikdy_ce uxe�_ s3�y^[fC�nvxutfk�GiG�N��vtuxacvtfku&� ^heceb^hd�_8� ^[a 2 � ��� 1 � 1 � ZE$��~^��Gac�te f �~u ��uxacvtikvtu o[oa�lfg^
vxjla��Gu 1 � 1 � s�_|^[dy_7vtjlr�r��GdGuw^[� �6�Gut���6vtuxacvtfkute��Gjld3^ � 1 ��� � 1 � ���Guwr�?xr&u jld6r&jldy_bacu
� 1 �a� � 2 �Lut_��GjldNv � ute�_�fkuwvtuxdy_ba�um�G� vxutacvtfkunvxi\acvxj[dGecvtaci\_,� 1 � 2 � 1 � � ���~j�b � �Q���gZ

�

�

� �
�

�

�

���

� �

� �

��� �

� � �

� � �

�

= jldy_bacuta2� � � � � � a�u3� ikutdy_�� r&jldy_bacuta(���Gu f\u(_ba�ig^[d	�[fku ��� � � ute�_ ike�j�vt�xfku utd
��Z y jli�_A;�fg^ �Gacj���utvt_cikjld �Gu � e��Ga�� � � �>vxutfg^ acu*��i\uxdy_�utdGvxj[acu6� r&jldy_bacuta@���Gu�; uxe _
fku r�i\fki\ux� �Gu � � � Z�]�uxe3_bacik^[d	�lf\uxe 1 221 ut_ 1 � 2 � 1 � s�_|^[dy_ ecuxr��Gfg^[�Nfkuxe3��ikfwu �Ni\e�_cu �GdNu
ecikr&ikf\i\_c�G�Gu��&uxdE�[j�ql^[dy_ 1 221 ec�Ga 1 � 2 � 1 � Z y jli\_ � fku`ac^��	�Rjla�_ �Gu@��ut_-� ecj[d*^[d��lfkuhZK� d
^ �9; � � � �"! � � ut_ � � � � � � � � � � � � �&Z�� d�v|�Gutacv|�Gu��GjldGv ��r&jldy_ba�uxa7fg^`acutfg^h_cikjld
�@� � �	�"! � � Z

�Ijl�Ga&r�j[d�_cacuta`vxut_�_bu acutfg^h_cikjld ���Gi�dGu �Gs3� utdG�����Gu �Gu3fg^ vxj[dGe�_cac�Gv�_bikj[d i\dGi\_cig^[f\u��Gute
_bacik^[d	�lf\uxe3�Gjld6�h^Avxjlr��Gf\�t_butr�utdy_ j[�G�Gfki\uxa7fkute�� jli\dy_be �����
ut_ � � �Rjl�Ga7a�u3�lutdGika ^[��� e�ux�Gf\e
v��[_csxe��Guxe7_ba�ig^[d	�[fkuxetZ y j[i\_ 1 � � u�_ 1 � � fkute,�Nacj���u�_bsxe��Gu 1 ut_ 1 ec�Ga 1 � 1 � ZL] �{^[d��lfkuwutd�_cacu1fkute
�Gacjli�_buteI7 1�1 8�ut_.7 1 � 1 � 8 �h^[fk^[dy_*�8�ljld�^ 1 � � 1 � �	� 1�1 � ! � � Z0� a jld�^ 1 � 1 ��� �M� 1�1 �y�GjldNv
ikf�e���)A_ �Nu1r&jldy_ba�uxa�fk^ acuxfk^h_bi\jld�� 1 � � 1 � ��� 1 � 1 �gZ
y jli\_ 2 � � fg^ e�uxvxj[dG�Gu�ikdy_butacecutvt_cikjldA�G�Avxutacvtfku�vxi\acvtjldGecvtaci�_1� 1�221 ^J�[uxv�fg^ �Ga�jli\_cu�7 1 � 1 � 8�Z

��^[aIvxj vtq vxf\ikvti\_bs>�Gute��Rjlikdy_ce 1 � 2 � 1 � 2 � � jld ^�F �[jlika9ec�Na�fk^�BC�[�Gacu8� jl�NaIfk^,�Rjle�i\_bi\jldnacutfg^h_ci��lu
�Guxe��Rjlikdy_be�I fg^ a�uxfk^h_bi\jld �1�2 � � 1 � � �1�1�2 � �1�1 � 2 � � �G�GjldGvwf\u _ba�ig^[d	�[fku 1 2 � � 1 � uxe _7ike�j�vt�xfku
uxd 1 ZL��^[a�vxj[dGecs3� �Nuxdy_wjld�^ 1 � � 1 ��� 1 � � 2 � � ut_ jld r�j[d�_cacun�Gu1r@?tr�u 1 � � 1 ��� 1 � � 2 � �gZR]9^
acuxfk^h_bi\jld�a�uxv|�Gutacv|�Gstu ex��jl�N_cikuxdy_,� ^[a�e�jlr&r�uw�Gunvtuxe7�Gux� � �Guxa�dGik�tacuxe7s3�y^[fki�_bstexZ
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