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_d 8 > - A<=;6WBjIC6?�?�; GV- ? 1^-�/T:;�; 8 ; 8 ; .�� / J . ;NB;�<=<=; /M8 ; 8 A�� :;�>H; 7 <=; / B -�7 Z . ; . > / Q
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B :;�Z5_;�>H;N?�; 7 < C��3; G < :;�; Q d A 70/ A W / A 8 ; .�� / J . ;NB;�<=<=; / /H.51 ;�> 13-�/ :; /`-�7 <!BDC ? h;N?�; B -�7 Z . ; . >NW�B C
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1 > -T80. A / ; .,7 ;�A /=-�/H. >HEUC G ; 1 B .,/F1 ;�<HAD<=;�J . ; G ;NBDB; 8 ; / jIC6?�?�; /*1 > A / ; / A 7,8 :; 1 ; 7,8 C6?a?�; 7 < Q � C
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BD;	E ; .bGV- ? 1 B;�<�W 85- AD< >H; /=1 ; G <=;�>�B; / 1 > -61 >@A :;�< :; /�/@. A 4 C 7 <=; / �
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� B ; / <F?aC6A 7 <=; 7 C 7 < 7�:; G ; /H/ C6A>H; 8 ; 8�:;�<=;�>@?�A 7 ;�> .,7 ;]E -�7,G <HA -�7b1 ;�>@?�;�<=<HC 7 < 8 ;]>H; 1 > :; / ; 7 <=;�>
GV-�7 4 ; 7 C�L0BD;N?�; 7 <FB;	EU; . Q��-�.0/(75-�.,/ C�<=<HC�> 85-�7,/�8 C 7,/(.,7�1 >H;N?�A;�>9<=;N? 10/ _C .07 ; jIC6?�?�; .,7 ADJ . ; Q ��-�.0/�:; 7T. ? :;�> -�7,/
< -�. < 8[Y C�L - > 8 B; / 1 > -61 >@A :;�< :; / ?aC�< e :;N?�C�<HADJ . ; / /=1 :; G A � J . ; / J . ; 8 ; 4 >@C C 46- A> B C E -�7,G <HA -�7
G e5;�> G e :;�; Q �K7,/@. A<=;6W 75-�.0/M8 :; 4 ;NB -6101^-�70/M.,7 ;]E -�7,G <HA -�7 L0C / :;�; /H. >FB; / J . ;NB;�<=<=; 8[Y\.,7 ;3jIC6?�?�;
;�< 1 ;�>@?�;�<=<HC 7 < 8 ;`B . A C�<=<=> AL . ;�> .,7 ; /H. >@EUC G ;bAD? 1 BDA G A<=; Q�� ;�<=<=;`E -�7,G <HA -�7 <=; 7 <=;�>@C C .,/H/ A 8 ;
1 >H; 7,8 >H;*; 7bGV-�70/ A 8 :;�>@C�<HA -�7 B; / :;NB :;N?�; 7 < /�4 A /H. ;NB /a:; 7 . ? :;�> :; / _C�B C / ; G <HA -�7
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� ; .��b1 > -61 > A :;�< :; /F/=-�7 <FA ? 13- >H<HC 7 <=; /�13-�. >MJ . ;]BDCaZ :; - ? :;�<=>@A; 8[Y\.,7 ; jIC6?�?�; .,7 ADJ . ;	>H; / 

1 ; G <=;�B; /	G > A<V_;�>H; /$4 A /H. ;NB / A 8 ; 7 <HA � :; / Q �2-�. < 8[Y C�L - > 8 W .,7 ; / ; . B; /H. >HE C G ; 85- A< h;�<=>H; 1 > -T80. A<=;
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<=;�> / ; G <HA -�7 <=> -�.54(:; / W B; /F13- B � Z -�7 ; /*/=-�7 < G > :; :; /]GV-�7 E - >@? :;N?�; 7 < _C BDC GV-�7 �0Z . >@C�<HA -�7 8,. G�. L3; Q
� ; /	4 ; G <=; . > /]75- >@?�C .�� C .�� /H- ?�?�;�< /$8 ; /$1^- B � Z -�7 ; /F1 ; .54 ; 7 < );�<=>H;�; / <HAD? :; / ; 7 ;��^; G < . C 7 <
B C 8�:;�>@A 4(:;�; 1 C�>H<HA;NB B; 8 ; 	 >H;NBDC�<HA 4 ;N?�; 7 <�_C G�� C G�.,7 ; 8 ; / ; /�GV- ? 1^-�/ C 7 <=; / Q

� 7 >@;N?�C�>@J . ;PJ . ; / A < -�.,/ B; /F/=- ?�?�;�< /*8 ; � ; 7 L - > 8,. >@; 8 ;PBDCaZ6>@ADBDBD;$> :;�Z . BDA _;�>H; /=-�7 <�_C
B Y ; � < :;�>@A; . > 8 ;�BDC /H. >HE C G ;�AD? 1 BDA G A<=;�C6B - > /	G ;NBDB; 
�G A / ;�>@C E ;�>@? :;�;a;�< GV-�7 <HA 7T. ; Q � 7 1 ; . < 85-�70G
B Y C � G � ;�>M; 7b. <HADB A / C 7 < 7 Y AD? 13- >H<=;	J . ;NB / �T/ <V_;N?�; 8 ;	>H; 708,.`/H.51,13- >H<HC 7 < 8 ; / 13- B � Z -�7 ; / Q
����/��� � � " � � � # ( " �0� ' -/! *0(���� " !$# # ! -/! 4 (+* 4 � * -�!$#���������������� �! #" $!%

� ;F<=;N? 10/ >H;NJ . A /K1^-�. > G C6B G�. B;�> B C 4 C6B; . > 8 ;*BDC]E -�7,G <HA -�7 	 ; 7 G�� C G�.,7 8 ; / /=- ?�?�;�< / 8 ;
B C�Z6>@ADBDBD; 1 ; . </);�<=>H;PC /H/ ;BAPA ? 13- >H<HC 7 < Q ��7 ;��3;�<�W 13-�. > < -�.,/MG ; /�/=- ?�?�;�< /�-�7b85- AD< G C6B G�. B;�>�B C
4 C6B; . > 8 ; � O :;NJ . C�<HA -�7

�
Q
�
R 8 ; G�� C G�.,7 ; 8 ; / �^C6?�?�; / Q > A3B; 75- ?PL,>H; 8 ; �IC6?�?�; / C . Z�?�; 7 <=;

8 ; � C6B - > / B;�<=;N? 1I/$8 ; G C6B G�. B9C . Z�?�; 7 <=; 8[Y\.,7 EUC G <=; . > O� 1 � R � O B; 7,- ?]L,>@; 8 ; /=- ?�?�;�< /
8 C 7,/ BDC�Z6>@A BDB; R Q

S -�. > 1 C6BDBDA;�>�_C G ; 1 > - L0B _;N?�;6W 7,-�.,/ ; �T1 B - A< -�7,/ BDC B - G C6BDA< :; 8 ; / �IC6?�?�; / Q ��7 ;��^;�<�W[L0AD; 7
J . ;FBDC$E -�7,G <HA -�7 � � � O # R � C /H/=- G A :;�;�_C .,7 ;��IC6?�?�; /H- A< 75-�7�
�7 . B B; /H. >�< -�. <��9�5W ;NBDB; 1 >H; 7,8a8 ;
<=>N_; /P1 ;�<HA<=; /	4 C6B; . > / _C .,7 ; G ;�>H<HC6A 7 ; 8 A / <HC 7,G ; 80. / J . ;NB;�<=<=; 8 ;aB C �IC6?�?�; Q �M-�.,/	13-�.546-�7,/
8,-�7,G <=> -�.54 ;�> .,7 46- B . ?�; ; 7 Z�B - L0C 7 < .,7 ; �IC6?a?�; <=;NB J . ; BDC GV-�7 <=>@AL . <HA -�7 8 ; BDC �IC6?�?�;
; / < 7 :;�Z�BDAZ6;NC�LIB; _CbB Y ; � < :;�>@A; . > 8 ; G ; 46- B . ?�; Q � A 7,/ A W 13-�. > .,7 ; �IC6?�?�; 8,-�7,7�:;�;6W A B 7 ; / ;�>@C
1 B .,/�7�:; G ; /H/ C6A>H; 8 ; G C6B G�. BD;�>�BDC 4 C6B; . > 8 ; � � � O # R � /H. >�< -�. <=;`BDC Z6> ADBDB;a?aC6A /P/ ; . B;N?�; 7 <`_C
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B Y A 7 < :;�>@AD; . > 8,. 46- B . ?�;	; 7 Z�B - L0C 7 < G ;�<=<=; �IC6?�?�; Q
> A .,7 <=>�_; / Z6>@C 7,8 75- ?PL,>H; 8 ; �IC6?�?�; /	/H-�7 < 1 > :; / ; 7 <=; / C6B - > /*G ;�<=<=; / AD? 1 BDA � G C�<HA -�7b1 ; . <

; 7 Z6; 7,8 >H;�> 8 ; / ;�>H>H; . > / Q ��7 ;��3;�<�W BDC /=- ?�?�; 8 ;�BDC GV-�7 <=> AL . <HA -�7 8 ; G�� C G�.,7 ; 8 ; / �IC6?�?�; /
_C!B Y ; � < :;�> A; . > 8 ;aB; . > 46- B . ?�;�; 7 Z�B - L0C 7 < 1 ; . < 8 ; 4 ; 7 A> /H.51 :;�> A; . >H;!_C!B Y A /=- 4 C6B; . > � �K:;�; Q �K7
1 >@C�<HADJ . ;6W G ; 1 ; 7,8 C 7 <�W G ;�Z6; 7 >H; 8 ; 1 > - L0B _;N?�; 7 ; G C .,/ ; 1 C /]8[Y ;�>H>H; . > 4 A /H. ;NBDB;�AD? 13- >H<HC 7 <=; Q; ; 1 B .,/ W B Y C G�GI:;NB :;�>@C�<HA -�7 - L,<=; 7T. ;$; / <�<=>�_; / AD? 1^- >@<HC 7 <=; Q��-�.0/�8 :;�<=;�>@?�A 75-�7,/ < -�. < 8[Y C�L - > 8 B; 46- B . ?�;$; 7 Z�B - L0C 7 < 8[Y\.,7 ;��IC6?�?�;$>@; 1 > :; / ; 7 < :;�; 1 C�>
.07&/ J . ;NB;�<=<=; >@; G <HADBDAZ 7 ; / A< .�:;b; 7 <=>H; O

 
�
 
�
 
Ra;�<!O � �

 
�
 
R Q ��-�.0/a/=-�.%� C6A< -�7,/ J . ; BDC 4 C6B; . >

8 ;�BDCaE -�7,G <HA -�7 8 :; G > A 4 C 7 <$BDC �IC6?�?�;�>@; / <=;�A 7 E :;�>@A; . >H;b_Cb ����� 13-�. >	B; /*13- A 7 < / _C`B Y ; � < :;�>@A; . >
80. 46- B . ?�;�; 7 Z�B - LIC 7 < Q � ;N?�C�>@J .5-�7,/ < -�. < 8[Y C�L - > 8 J . ;�BDC /H. >HE C G ;�AD? 1 B A G A<=; � � O # R '  �����
O :;NJ . C�<HA -�7

�
Q � R GV-�7 <HA; 7 < GV- ? 1 B _;�<=;N?�; 7 <PBDC /H. >HEUC G ;�A ? 1 BDA G AD<=; � O # R '  ����� O :;NJ . C�<HA -�7

�
Q
�
R Q

� ;�<=<=; 1 > -61 >@A :;�< :; 1 ; . <]; 7,GV- >@; );�<=>H; 4(:;�> A � :;�;`C 1 >�_; / <=>@C 7,/ E - >@?�C�<HA -�7 1 C�> � 85-�7,G BDC /@. >HE C G ;
� ��� � O # R � '  ����� GV-�7 <HA; 7 < GV- ? 1 B _;�<=;N?�; 7 < � � � O # R � '  ����� Q3� B ; / < 85-�7,G /@. � / C 7 < 8 ; <=> -�.54 ;�>
.07`46- B . ?�;	; 7 Z�B - L0C 7 < GV-�7 <=; 7 C 7 < GV- ? 1 B _;�<=;N?�; 7 <MBDC /@. >HE C G ; � ��� � O # R � '  ����� Q

� - ?�?�;	BDC�E -�7,G <HA -�7 A ? 1 BDA G AD<=;�; / < / � ? :;�<=>@A J . ; 1 C�>�> - <HC�<HA -�7 C . < -�. > 8,.`/ J . ;NB;�<=<=;	>H; G <HA 

B AZ 7 ;6WXB; 46- B . ?�; ; 7 Z�B - L0C 7 < 1 ; . < );�<=>H;�>@; 1 > :; / ; 7 < :; 1 C�> .,7�G�� BDA 7,8 >H; Q � ;�> C �6-�7 8 ; G ; G�� BDA 708 >H;
; / < B C 8 A / <HC 7,G ;F; 7 <=>H;$BD; 13- A 7 <�?�A BDA; .a80. / J . ;NB;�<=<=;*>H; G <HA BDAZ 7 ;M;�< B C /H. >HEUC G ;	AD? 1 BDA G A<=; Q > A -�7� � ;aB C 4 C6B; . > 8 ;  ����� ;�< 8 ;a �C6A 7,/ A9J . ;�B CbB -�7 Z . ; . > � 8,. / J . ;NB;�<=<=; G ;�<=<=; 8 A / <HC 70G ; 1 ; . <);�<=>@; G C6B G�. B :;�;PC 7 C6B � <HADJ . ;N?�; 7 < 1 C�> �

0 ��������	�
 ' � .  �  1 O�� � � � R  ����� �
 ����� O�� � � � R + O

�
Q � 9 R

� ; / ; � <=> :;N?�A< :; / Z�C .,G�� ;�;�< 8 > - A<=; 8,.aG�� BDA 7,8 >H; 1 ; .54 ; 7 <);�<=>H;�<=> -�.54(:;�; / ; 7 A 8 ; 7 <HA �IC 7 <9; 7 J . ;NB
; 708 > - A<]B C /H. >@EUC G ;aA ? 1 BDA G AD<=; G > - A / ; B Y C � ; 8 ; /�� Q � G AKC .0/H/ A -�7 1 ; . <$; � 1 >@AD?�;�> G ; /P4 C6B; . > /
C 7 C6B � <HA J . ;N?�; 7 < �

 ��������	�
 ' �  ��  ����� 1 � � � � O
�
Q � ' R


 ��������	�
 ' � �  ��  ����� 1 � � � + O
�
Q �
�
R

� C �0Z . >H; � Q �)� ? -�7 <=>H; BDC /@. >HE C G ; A ? 1 BDA G AD<=; 8[Y\.,7 ; �IC6?�?�; 8 ; B -�7 Z . ; . > � C 4 ; G  ' 9
C6A 7,/ A�J .[Y\.,7 ; GV-�.51 ; 8,.�G�� BDA 7,8 >H;b; 7 Z�B - LIC 7 < 13-�. > .,7 ; 4 C6B; . >` ����� '

 
+ 9TQ � ; / /H. >HEUC G ; /

� � � � O # R � '  ����� ;�< � � � O # R � '  ����� /H-�7 < :;�Z�C6B;N?�; 7 <*ADBDB .0/ <=> :;�; / Q
�(Y ; � <=; 7,/ A -�7 8 ; G ;�<=<=;a<=; G �,7 A J . ;!_C 8 ; /	/ J . ;NB;�<=<=; / >H; G <HADBDADZ 7 ; / J . ;NB GV-�7 J . ; / ; / < / AD? 1 B; Q

� ; 1 ; 708 C 7 <�WTBDC$<=; G��,7 ADJ . ; 7 ; /�Y C 1,1 BDADJ . ; 1 B .,/K/ A0B; / / J . ;NB;�<=<=; / /=-�7 < 8 :;�E - >@? :; / Q ; C 7,/ G ; G C / W
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1
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�
Q �)� � � ; 1 > :; / ; 7 <HC�<HA -�7 8 ; BDC L - ) � <=; ; 7 Z�B - LIC 7 <=; 8 Y\.,7 ; �IC6?�?�; 13-�. > .,7 ; 4 C6B; . >

 ����� '
 
+ 9TQ � ; G C�>H> :;�>@; 1 > :; / ; 7 <=; .,7 ; GV-�.51 ; 8,. G�� BDA 7,8 >H;�; 7 Z�B - L0C 7 < G C6B G�. B :; 1 C�> B; /

:;NJ . C�<HA -�7
�
Q � 9 ;�<

�
Q � '5Q � C GV-�. >HL3; ; � < :;�>@A; . >@; >H; 1 > :; / ; 7 <=; � ��� � O # R � '  ����� W�BDC GV-�. >HL3;

A 7 <=;�>@? :; 8 ADC6A>H; � � � O # R � '  ����� ;�<�BDC GV-�. >@L^;$A 7 < :;�>@A; . >H;	>H; 1 > :; / ; 7 <=;PB C �IC6?�?�; 8 ;]B -�7 Z . ; . >
� C 4 ; G  ' 9 13-�. >�BDC6J . ;NBDB; -�7 C G C6B G�. B :;]B; G�� BDA 7,8 >@;F; 7 Z�B - L0C 7 < Q
-�7 . <HA BDA / ;�BD; / ;�Z�?�; 7 < � � - AZ 7 C 7 < B; 1 >H;N?�A;�>�;�< B; 8 ;�> 7 A;�> 1^- A 7 < 8,. / J . ;NBD;�<=<=; Q � ; G�� BDA 708 >H;
J . A ; 7 Z�B - L3;�>@C6AD< .,7 ; �IC6?a?�; >@; G <HADBDAZ 7 ; 8 :;�� 7 AD; 1 C�> � GV-�7,/ <HA< . ; .07 ; C 101 > - � AD?�C�<HA -�7 80.
46- B . ?�;�; 7 Z�B - L0C 7 < BDC/�IC6?�?�; Q > A -�7 8 :; / AD>H; .,7 ; / <HAD? :; 1 B .,/�GV-�7,/ ;�> 4 C�<=; . >NW -�7 1 ; . < G C6B G�. B;�>
B C 8 A / <HC 7,G ; ?�C � AD?�C6B; / :; 1 C�>@C 7 < .,7P1^- A 7 < 8,.�/ J . ;NB;�<=<=; 8 ; BDC 8 > - A<=; 8 ; /H.51,13- >H< 8 ; � Q)� ;�<=<=;
8 A / <HC 7,G ;	; / <�; 7,/H. A<=;$C � -�. < :;�;�C . >@C �6-�7!8,.bG�� BDA 7,8 >H;M; 7 Z�B - L0C 7 <]O 46- A>�0Z . >H; � Q � 9 R Q

S -�. > G � C G�.,7 ; 8 ; / �IC6?�?�; / W -�7 1 ; . < ?�C6A 7 <=; 7 C 7 < G C6B G�. BD;�> .,7 ; L - ) � <=; ; 7 Z�B - L0C 7 <=;
- > A; 7 < :;�; /H. >MB; / C � ; /M8 ;PBDC /HG _; 7 ; Q�� ;�<=<=;�L - ) � <=; 85- A< GV-�7 <=; 7 A>*B; G�� BDA 7,8 >@;	; 7 Z�B - L0C 7 < 8 :; G >@A<
1 > :; G0:; 8 ;N?�?�; 7 < Q � - > / J . ; 75-�.,/FGV-�7,7 C6A /H/H-�7,/�G ;�<=<=;�L - ) � <=;]; 7 Z�B - L0C 7 <=;6W -�7!1 ; . <�<=> -�.,4 ;�> .,7 ;
4 C6B; . >M; / <HAD? :;�; 8 ;PBDC�E -�7,G <HA -�7 	 O :;NJ . C�<HA -�7

�
Q �)� R 13-�. > G�� C G�.,7 8 ; /�/=- ?�?�;�< /M8 ;PBDC�Z6>@ADB B; Q

> A BDC�Z6> ADBDB;$C .,7 ;$Z6>@C 708 ; 8 A C�Z -�7 C6B; � O  �  �  R � O � � � � � R � ;�<*J .[Y ;NBDB; GV- ? 1 <=; � 1 � 8 A 4 A / A -�7,/
/@. > G � C G�.,7b8 ; / C � ; / W -�7`1 ; . < . <HADBDA / ;�> B Y C6BZ - >@A< � ?�; '5Q

� ;�<PC6BDZ - >@A< � ?�; >H;NJ . A;�>H< .07 <HC�L0B;NC . 13-�.54 C 7 < GV-�7,/ ;�> 4 ;�>�BDC 4 C6B; . > 8 ; BDCbE -�7,G <HA -�7 	

; 7 G � C G�.,7 8 ; / O� 1 � R � /=- ?a?�;�< /$8 ;�BDC Z6>@ADB B; Q � 7 1 ; . <F> :; 80. A>H; G ; 75- ?PL,>H;!_C / ; . B;N?�; 7 <
O� 1 � R 0 4 C6B; . > / ; 7 . <HADBDA / C 7 < .07 C6BDZ - >@A< � ?�; .,7 1 ; . ? - A 7,/ ; � G C G ;�J . A >H;N? 1 B A<MBDC Z6>@ADB B;
<=> C 7,G � ; 1 C�>�<=>@C 7,G�� ; Q
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Distance à ajouter
au rayon du

cylindre englobant

�������
�
Q � 9 ���(C6B; . >�_C�C � -�. <=;�>�C . >@C �6-�7 1^-�. > - L,<=; 7 A> .,7`G�� BDA 708 >H;F; 7 Z�B - L0C 7 < GV-�7,/ ;�> 4 C�<=; . > Q

��������	�
����������� � C6B G�. B -61 <HAD?aA / :; 8 ; 	 /H. >�B C�Z6>@ADBDB;F> :;�Z . BDA _;�>@; Q
����������	��
���������� !�#"%$�&'�)(#*+�-,.���0/+�1,2,.*+3�,.�# 4&'�# 256/7"8"8�# 9 ���
;:=<?>#@�>&�BADC E-FGF H6IJC EKF'F HLIJC EKF'F H6I �6MN/+$�&'�;/73O(#*P�1,.�#��/+�1,�&Q/8R+/+&'�#3KS�TK�U&Q/WV?*P��(�,.X'*P�ZY[/73�\� !*P"8"8��,. �T��

&G/ � S.XG&'&'�
]+]8^%_a`ab�ced f0ghdji+kml1_on�p0_�q'n�p�_a`)r7s7cadjsPt#qG_a`%u
]+]wvhx6y{z |1}!~Py{z |1}.��y{z |+� �0���D !*P"8"8��,2"8X'��XG"�/7&�T��)&G/ � S.XG&'&'�w�/W(#*P�� !XGTB���S.��S��6*+3�S�3�����56/7"8"8�]+]wvhx y{��� }!~ y{��� }.� y{��� � �0���D !*P"8"8��,�"�/7\KX'"�/+&�T��)&G/ � S.X'&G&'�w�/W(#*+�� !XGT����S.�aS��6*+3�S43����)56/7"8"8�]+]wvhxN}�~6}.��� �����D !*P"8"8��,�/7(�,.3��#&�T���&Q/ � S.X'&'&G�]+]%� �������)$6*;� ��,.�U�#� � &'*P$�/+�1,.�

���X�,.XG/+&'X' !��S�,.*+3� 2&'�# w��#&e��#"8�#�1,. 4T���A��/WEw�
� � :N���7�N@0��:W�o� s+�%��_D� @��?� ���� &Q/�$6*#� ��,.�U�#� � &G*+$0/7�-,.�D(�*P�1,.�#�0/7�1,4&Q/W50/+"8"8��(#*P3KSe/+�1,.���v+x y{z | }�~ y{z | }�� y{z | � � &G�� ��6*+ !X�,.XG*+�� �"8X'��X'"�/+&'�# 4TK� � �v+x6y{���1}�~Py{���1}0��y{��� � � &'�# 4�6*P !X�,.X'*P�� �"�/7\KX'"�/+&'�# 4TK� � �v+x y{z | }�~ y{z | }�� y{z | � �¢¡�£ H x y{z |�¤ }U£ H ~ y{z |�¤ }U£ H � y{z |;¤�¥ �v+x y{��� }�~ y{��� }0� y{��� � � ¡�¦ H x y{����§ } ¦ H ~ y{���7§ } ¦ H � y{���7§ ¥ �

� � :�� x���x y{z |©¨ª x y{��� � @0�?� �
� � :�� ~���~�y{z | ¨ª ~�y{���«� @0�?� �

� � :�� �U�¬� y{z |¨ª � y{��� � @0�?� �]P]¯®�sPq'b�pKqG_acUqG_�fKi+d°k�gB±7^¢b.i+cec._a`jfKi+k6lPs+k�g¯²s�ba_2fKi+d°k�g2l1_Uq'sW³+cedhq°qG_;´
µ �v�x6¶ H } ~�¶ H }��1¶ H � �]P]¯®�sPq'b�pKqG_acUq's4·#i+k0b�ghdji+k¯l1_oq's � s+�%��_Ub.i+p-c!s+k�g_8_akmbe_2fKi+d°k�g]P]¸s+r+_!b%qG_a`�¹_#n�p�s7ghdji+k�`oº�´?»�_ag4º1´°¼�¼P´
gh��f��¬½w¡j¾6v µ � ¥ �]P]�¿=À;i+p-g_acobe_aghg_%r7sPqG_ap-cos+p¸`ai+�W�8_ag2b.i+p-c!s7k�g4l1_Uq'sW³+cedhq°qG_;´
ADC x IC ~ IJC � I � ADC x IJC ~ IJC � IKÁ gh��f �

Â �
Â �

Â �
Â �
� �-> � :N� � �-�¯A
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intersection
Première

Grille de pixels
Scène

Observateur

��� � �
�
Q � ' � � BDB .0/ <=>@C�<HA -�7 8,. <=>@C GI:; 8 ;$>@C �6-�7,/ Q

 "!  � * 9 
 , 
 , <�*�,

& C6A 7 <=; 7 C 7 <KJ . ; 75-�.0/(8 A /=13-�/=-�70/ 8 Y\.,7 ; 7,/ ;N?PL0B; 8 ; EUC G ; / <=>@ADC 7 Z . BDC6A>H; / >H; 1 > :; / ; 7 <HC 7 < B C
Z :; - ? :;�<=>@AD; 8,. EU; . W 75-�.0/(8 ; 46-�7,/ ; 7 E C6A>H;�BD;�>H; 7,8,. Q � -�.,/ B; /(/ �T/ <�_;N?�; / 8 ;M>H; 7,8,.a/H.51,13- >H<HC 7 <
BD; /�13- B � Z -�7 ; /�1 ; .54 ; 7 < );�<=>H; . <HADBDA / :; / Q ��-�.0/ C 46-�70/ 8 :; G A 8�:; 8[Y\. <HADBDA / ;�> .,7 >H; 7,8,.&1 C�>�<=>@C GI:;
8 ;�> C �6-�7,/ Q ��7 ;��3;�<�W G ;�<=<=;�<=; G �07 ADJ . ; 1 ;�>@?�;�< 8 ;�>H; 1 > :; / ; 7 <=;�>$C 8 :;NJ . C�<=;N?�; 7 <]B; /!:;NB :;N?�; 7 < /
1 >@A 7,G A 1 C .�� C /H/=- G A :; / _C�B Y AD?aC�Z6; 8,. EU; . /=- AD<�BDC�<=>@C 70/=1 C�>H; 7,G ; 8 ; / �IC6?a?�; / ;�<MB Y ADBDB . ?aA 7 C�<HA -�7
8 ;]BDC /HG _; 7 ;P; 7X4 A> -�7,7 C 7 <=; Q

��������� � !$'�- � ��( � " �)( 4  ! -�! �	(�� � ' #
� ;	>H; 708,. 1 C�>�<=> C G0:; 8 ;$>@C �6-�7,/ � � � A �  W �*BDC�� � � ; / < .,7 ;*<=; G��,7 ADJ . ; 8 ;	>@; 7,8,. 10. A /H/ C 7 <=;

1 ;�>@?�;�<=<HC 7 < 8 ; / AD? . B;�> 1 B .0/ A; . > / ;��^;�< /!4 A /H. ;NB / Q S -�. >b> :;NC6B A / ;�> .,7 ; AD?�C�Z6; ; 7 . <HA BDA / C 7 <
G ;�<PC6BZ - >@A< � ?�;6W ADB ; / < 7�:; G ; /H/ C6A>@; 8 ;�BDC 7,G ;�> .07 ; / :;�>@A; 8 ;�>@C �6-�7,/$8 ;�B Y - L / ;�> 4 C�<=; . > 4 ;�> / B C
/@G _; 7 ; Q � � C G�.,7!8 ; G ; / >@C �6-�7,/ <=>@C 4 ;�> / ; .07 ;]Z6>@A BDB; 8 ; 1 A � ;NB /�1 B C G0:;�; /H. >*B; 1 BDC 7 8 ;PB Y AD?aC�Z6;
O �IZ . >H; � Q � ' R Q

� - > / J .[Y\.07 >@C �6-�7 ; / <�BDC 70G0:; 4 ;�> / B C /HG _; 7 ;6W 75-�.,/ <=> -�.,46-�7,/ B; 1 >H;N?�A;�> - L � ;�<FJ .[Y A B[A 7 <=;�> 

/ ; G <=; Q � B /@. � <9?�C6A 7 <=; 7 C 7 < 8 ; G C6B G�. B;�>(B Y A BDB . ?�A 7 C�<HA -�7	1 > -T8,. A<=; 1 C�> G�� C G�.,7 ; 8 ; /9/=-�. > G ; / ; 7
G ; 13- A 7 < 8[Y A 7 <=;�> / ; G <HA -�7 Q ; C 7,/�7,- <=>H; G C / W 7,-�.,/ 75-�.,/ A 7 < :;�>H; /H/ ;�> -�7,/�/ ; . B;N?�; 7 <�C .��b/=-�. > G ; /
8 ;]B . ?�A _;�>@; 13-�7,G < . ;NBDB; / Q

S -�. > G C6B G�. B;�>�B Y ADB B . ?�A 7 C�<HA -�7 8,. ; _C .,7 ; /=-�. > G ; 13-�7,G < . ;NBDB;6W�ADB ; / < < -�. < 8 Y C�L - > 8
7 :; G ; /@/ C6A>H; 8 ; 8 :;�<=;�> ?�A 7 ;�> / A�B; 13- A 7 < 8[Y A 7 <=;�> / ; G <HA -�7 ; / < 8 C 70/ B Y - ?PL,>H; 8 ; G ;�<=<=; /=-�. > G ; Q
S -�. > G ;	EUC6A>@;6W 7,-�.,/ BDC 7 �GV-�7,/ .,7 >@C �6-�7 8[Y - ?PL,>H;*; 7 <=>H;$B; 13- A 7 < 8[Y A 7 <=;�> / ; G <HA -�7 ;�<�BDC /=-�. > G ; Q
> A G ; / ;�Z�?�; 7 < G > - A / ; .07 - L � ;�< C6B - > / B; 13- A 7 < 8[Y A 7 <=;�> / ; G <HA -�7 ; / < 8 C 7,/ B Y - ?PL,>H;*;�< BDC GV-�7 <=>@A 
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L . <HA -�7�8 ;`BDC /=-�. > G ; ; / < 7T. BDB; Q ; C 7,/ B; G C /�GV-�7 <=> C6A>H;6W -�7 G C6B G�. BD; BDC GV-�7 <=>@AL . <HA -�7 8 ; B C
/H-�. > G ;$; 7b. <HADBDA / C 7 < .,7 ? - 8 _;NB; 8[Y A BDB . ?�A 7 C�<HA -�7�1 C�>H<HA G�. BDAD;�> � S �5- �

�
� Q

> A B Y - L � ;�<	A 7 <=;�> / ; G < :; 1 C�>	B;P>@C �6-�7 B C 7,G0:; 4 ;�> / BDC /@G _; 7 ;�; / < .07!13- B � Z -�7 ;�C /H/=- G A :;!_C .,7 ;�^C6?�?�;6WIBD; G C6B G�. B 8 ;PB Y A BDB . ?�A 7 C�<HA -�7 / ;]E C6A< .,7 1 ; .b8 A�� :;�>H;N?�?�; 7 < Q ��7 ;��3;�<�W^B C /H. >HE C G ; 80.
EU; . 7[Y ; / < 1 C / C��3; G < :;�; 1 C�>�BDCPB . ?�A _;�>@;�; 7X4 A> -�707 C 7 <=; Q � B 7[Y ; / < 85-�7,G�1 C /K7 :; G ; /H/ C6AD>H; 8 ;MBDC 7,G ;�>
.07 >@C �6-�7 8[Y - ?PL,>H; 7 A 8[Y\. <HADBDA / ;�> .,7 ? -T8 _;NBD; 8[Y ADB B . ?�A 7 C�<HA -�7!G B C /H/ ADJ . ; Q �M-�.,/]8 :;�<=;�> ?�A 75-�7,/
1 B . <�)- <�BDC GV-�. B; . > 80.�1^- A 7 < 8[Y A 7 <=;�> / ; G <HA -�7 ; 7�1^-�. > /H. A 4 C 7 <�B; >@C �6-�7&- >@ADZ�A 7 C6B � .,/ J .[Y _C / C
1 > -TG�� C6A 7 ; A 7 <=;�> / ; G <HA -�7 Q �(Y A 7 <=; 7,/ AD< :; 8 ; BDC GV-�. BD; . > ; / < 8 :; 1 ; 7,8 C 7 <=; 8 ; BDC 8 A / <HC 7,G ; 1 C�> GV-�. > . ;
_C B Y A 7 < :;�> A; . > 8 ;�BDC �IC6?�?�; Q S -�. > .,7 ; 8 A / <HC 70G ; 1 C�> GV-�. > . ; 
 W BDC E - > ? . BD;�J . ; 75-�.,/ C 46-�7,/
. <HADBDA /T:;�; 13-�. >*B Y A 7 <=; 7,/ A< :;�B . ?�A 7 ; .,/ ; 8 ; G�� C G�.,7 ; 8 ; /FGV- ? 1^-�/ C 7 <=; / OU> -�. Z6;6W 4 ;�>H<�W[L0B; . R ; / <
B C /H. A 4 C 7 <=; �

� # 
 O 
 R ' 
 � # 
��
 7 + O
�
Q � � R

; C 7,/�G ;�<=<=; E - >@? . B; � # 
�� ; / < .,7 ; 4 C6B; . >2; 7 <=>H;  ;�< � 8 :; G >@A 4 C 7 <�B Y A 7 <=; 70/ A< :; 8 ; BDC��IC6?�?�;
A 7 <=;�> / ; G < :;�; Q > A G ;�<=<=; 4 C6B; . > ; / < 1 >�_; / 8 ;

 
BDC/�^C6?�?�;�; / < 1 ; . A 7 <=; 70/ ;�;�< 1 B .,/ <=>@C 7,/=1 C�>H; 7 <=;6W

;�<	A 7 4 ;�> / ;N?�; 7 < / A2;NBDB;]; / < 1 >�_; /F8 ; � Q � C GV-�7,/ <HC 7 <=;�Z�B - L0C6B; 8 ; 75- >@?�C6BDA / C�<HA -�7 
 7 A 8 ; 7 <HA �0;
B C 8 A / <HC 7,G ;PA 7 < :;�>@A; . >H;�J . A 85- A< );�<=>@; 1 C�> GV-�. > . ; 13-�. >FJ .[Y\.,7 ;/�IC6?�?�;PC6A<F; � C G <=;N?�; 7 < .,7 ;
A 7 <=; 7,/ A< :; 8 ; � # 
�� Q � ; /	4 C6B; . > /F8 ; � # 
�� ;�< 
 7 /=-�7 <�� �K:;�; /$1 C�>$B Y\.,/ C�Z6;�>	;�< 1 ;�> ?�;�<=<=; 7 < 8 ;
E C6A>H; 4 C�>@A;�>MB Y C 1,1 C�>H; 70G ;	Z :; 7 :;�> C6B; 80. E ; . Q

� - ?�?�; B; / �IC6?�?�; /9/=-�7 < 1 C�>@<HA;NBDB;N?�; 7 < <=> C 7,/=1 C�>H; 7 <=; / W6ADB ; / < 7 :; G ; /H/ C6AD>H; 8 ; 8�:;�<=;�>@?�A 7 ;�>
J . ;NB /F- L �=;�< /	/ ;�<=> -�.54 ; 7 <$B;�B -�7 Z 8,. > C �6-�7 C . 8 ;NB _C 8 ;�BDC 1 >H;N?�A _;�>@;�A 7 <=;�> / ; G <HA -�7 Q[S -�. > G ;
E C6A>H;6W 75-�.,/ C 1,1 BDADJ .5-�7,/ > :; G�. > / A 4 ;N?�; 7 <PB C`<=; G �,7 ADJ . ; 8 ;aB C 7,G0:; 8 ;a>@C �6-�7,/�13-�. >$<=> -�.54 ;�>�BD;
1 > -TG�� C6A 7 - L � ;�<�A 7 <=;�> / ; G < :; Q � C GV-�. BD; . > _C G ; 75-�.54 ;NC . 13- A 7 < 8[Y A 7 <=;�> / ; G <HA -�7 W 75- < :;�;�� ����� 0 W
; / < GV- ?]LIA 7�:;�; _C�B C GV-�. B; . > - >@ADZ�A 7 C6B;6W 75- < :;�;�� ����� 2�W 8 ;]BDC�E C �GV-�7 /H. A 4 C 7 <=; �

� ����� '�� # 
 O 
 R	� �
��� 2 1 � ����� 0 O
�
Q ��� R

- _. 
 ; / <MB C 8 A / <HC 7,G ;$; 7 <=>H;�B C 1 >H;N?�A _;�>@;];�<MB C 8 ; .�� A _;N?�;�A 7 <=;�> / ; G <HA -�7 Q � C GV- ?PL0A 7 C6A /=-�7 8 ; /
:;NJ . C�<HA -�70/

�
Q � � ;�<

�
Q ��� - �3>H;�J . ;NB J . ; /�1 > -61 >@A :;�< :; / AD? 13- >H<HC 7 <=; / Q0S C�>M; � ;N? 1 BD;6W / A .,7 >@C �6-�7

<=> C 4 ;�> / ; 1 B .,/ A; . > / GV-�.,G � ; / 8 ; BDC ?�);N?�; GV-�. B; . >NW�BD; > :; /@. B<HC�< - L,<=; 7T. 1 C�>!B Y C 1,1 BDA G C�<HA -�7
/@.,G�G ; /H/ A 4 ; 8 ;	B Y :;NJ . C�<HA -�7

�
Q ��� ; / < :;�Z�C6B2C . > :; /H. B<HC�<MJ . A3C . > C6A< :;�< :; - L,<=; 7T. ; 7`. <HADB A / C 7 < .,7 ;

/ ; . B; GV-�.,G�� ;];�<�B Y :;NJ . C�<HA -�7 � Q � � O 46- A>��0Z . >H;
�
Q �
�
R Q

�(Y C6BZ - > A< � ?�; � ? -�7 <=>H; GV- ?�?�; 7 <	AD? 1 BDC 7 <=;�> 75- <=>H;�<=; G �07 ADJ . ; 8 ;�<=> C G0:; 8 ;P>@C �6-�7,/ Q � ;
1 >H;N?�A;�>*C 1,1 ;NB _C B Y C6BDZ - >@A< � ?�; / ;�EUC6AD<*C 4 ; G B;�>@C �6-�7 1 C�>H<HC 7 < 8 ;�B Y - L / ;�> 4 C�<=; . >F;�< .,7 ; 1 A B;
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Couches de
même couleur

Résultat équivalent

��� � �
�
Q �
�
� ; ; .��bGV-�7 �0Z . >@C�<HA -�7,/ 8 ;]<=>@C G0:; 8 ;	>@C �6-�7,/�8,-�7,7 C 7 <�B;$?.);N?�;]> :; /@. B<HC�< Q

4 A 8 ;aO B Y - L / ;�> 4 C�<=; . > 85- AD<�);�<=>@; _C�B Y ; � < :;�>@A; . > 8 ; / �IC6?�?�; / R Q
��������� � * * � � � ' ( " �0� ' - � ! ( � 1 ! �

_� B C / ; G <HA -�7
�
Q � 75-�.,/ C 46-�70/ ?�; 7 <HA -�7,7 :;�J . ;�B; EU; .�GV-�7 <=>@AL . ;P_C	ADBDB . ?aA 7 ;�>2B C /HG _; 7 ;�; 7 4 A 


> -�7,7 C 7 <=; Q,� ;�< C /=1 ; G < 1 ; . < );�<=>H;$A 7 < :;�Z6> :; _C�BDC�<=; G��,7 ADJ . ; 8 ;*>H; 7,8,. 1 C�> BDC 7,G ;�> 8 ;F> C �6-�7,/ ; 7
C � -�. <HC 7 < 8 ; / B . ?�A _;�>@; /*1^-�70G < . ;NBDB; /	GV- >H>@; /=13-�7,8 C 7 < _CbBDC Z :; - ? :;�<=>@A; 8,. EU; . Q � ;�<=<=; / ; G <HA -�7
8 :; G > A< .,7 ;`<=; G �,7 A J . ; 1 ;�> ?�;�<=<HC 7 < 8 ; 1 BDC G ;�> G ; / B . ?�A _;�>H; /�8 ; EUC �GV-�7 _C - L,<=; 7 AD> .,7 ;bADB B .�

?aA 7 C�<HA -�7 C 1,1 > - � AD?�C�<HA 4 ; 4 A /H. ;NB B;N?�; 7 < A 7 < :;�>H; /H/ C 7 <=; Q ��-�.,/ 7[Y C 46-�7,/b1 C / AD? 1 BDC 7 < :; G ;�<=<=;
<=; G��,7 ADJ . ; 8 C 7,/ B; G C 8 >H; 8 ; G ;�<=<=;P?�C ) � <=>@A / ; Q

� ; 75- ?]L0>H; 8 ; /=-�. > G ; /P13-�7,G < . ;NBDB; /]85- A<*);�<=>H;`C /H/ ;BA :;NB; 4(:; 13-�. >]>@; 1 > :; / ; 7 <=;�> GV-�7 4 ; 7 C 

LIB;N?�; 7 <�B Y ADBDB . ?aA 7 C�<HA -�7 8,. ; C . EU; . Q > A G ; 75- ?]L0>H; ; / <�<=> -61 1 ;�<HAD<�W 8 ; / C�>@<HA � G ; /�1 ; .54 ; 7 <
C 101 C�>@C ) � <=>H; /H. >�BD; >H; / <=; 8 ;`BDC /@G _; 7 ; O ADBDB . ?�A 7 C�<HA -�7 <=> -61 E - >@<=; ; 7 .07 13- A 7 <�W�C6BDADC /H/ C�Z6; 8 ;
B Y ADBDB . ?aA 7 C�<HA -�7 ;�< 8 ; / - ?PL,>H; / W,;�< G Q R � ; 1 ; 7,8 C 7 <�W / A3<=> -61 8 ; /H-�. > G ; /�/=-�7 < 1 B C G0:;�; / W0B;	>H; 7,80.
8 ;�B C /HG _; 7 ; 1 >H; 7,8 >@C .,7 <=;N? 10/ AD? 13- >H<HC 7 < Q � C <=; G �,7 ADJ . ; 1 > -61^-�/T:;�; 1 ;�>@?�;�<�_C B Y\.,/ C�Z6;�> 8 ;
4 C�>@A;�> G ; 75- ?PL,>H; 8 ; /H-�. > G ; /*8 ;�EUC �GV-�7 _C C . Z�?�; 7 <=;�>$BDC J . C6B A< :; 4 A /H. ;NB B; -�. _C 8 AD?�A 7T. ;�>�BD;
<=;N? 10/�8 ; G C6B G�. B Q

S -�. > :; 4 A<=;�> 8 ; G > :;�;�> 8 ; / C�>H<HA � G ; / 4 A /H. ;NB / W B; 1 BDC G ;N?�; 7 < 8 ; /2/H-�. > G ; / 85- A< /H. A 4 >@; G ;�>H<HC6A 7,/
G > A<V_;�>H; / Q � -�. < 8[Y C�L - > 8 W2B; /]/=-�. > G ; /P8,- A 4 ; 7 < / ; / A< . ;�> /H. >PB C /H. >@EUC G ; -�. _C B Y A 7 < :;�> A; . > 80.
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��������	�
���������2� � >@C GI:; ; ; � C �6-�7,/ O 	���� W�� ��� � R
����������	��
���7@	� ��
�/��*P��&G/7��(0��

� dhqG_ ��� X'&G�UTK�D(#*P3�&'�#3�S. 
9 ���
;:=<?>#@�>&�0� � :=<P���B*+3�&'�#3KS�&'�D&'*P� � T�3�Se/��*P��&G/7��(0��

� ���)X' �,e/+��(#�D�0/�S.(#*P3KS.3�����3� ��13��Q�/W&G/���S.*1(��0/7X'���DX'�1,.��S. !�#(�,.X'*P�
��/7&G(�3�&'��S�&G�D�KS.�#"8X'��S4*P$	���a,�X'�1,.��S. !�#(a,K��D�0/7S���@	� �
� � T�X' �,e/7��(#����3� ��13��Q�/W&�� X'�-,.�aS. !�#(�,.X'*P� �

;� s+p�b�p-kmiPt°À�_ag�k � _a`.gBd?k�g_ace`#_!b�g-¹_ @0< � ��


� � :=< � (#*P3�&G��3�S�T��)V?*P�0TO�
� �"! �


;� ����� 
;� q#� iPt°À�_ag�d?k�g_ace`#_!b�g-¹_%k � _a`.g�fKs+`Dp-kL_ � s7�W��_ @0< � �Y

� � :=< � XG&'&'3�"8X'��/7,.X'*P� /73¸�6*PX'�1,�T�� X'�1,.��S. !�#(�,.X'*+� �


;� ����� 
;� q#� iPt°À�_ag�d?k�g_ace`#_!b�g-¹_8_a`.g�p-kL_ � s+�W�8_W_agBqG_Dc�s%$�i7k&$�_ak�ghc._ @0< � ��

� � :=< � (#*P3�&G��3�S�T��D&G/%50/+"8"8��X'�1,.��S. !�#(a,K��#���
' "8��X'&'��S�� � :N<= !3�S � dhqG_ �
��@	�)( � Se/��*P�¸��/7S!,e/+�1,�TK3��6*PX'�1,�T�� X'�1,.��S. !�#(�,.X'*+�OT�/+�� 2&G/8T�X�S.�#(�,.X'*P�¸T��)��@	� �v � � :=<*( } � ( � � M�Se/7(6��+�)�+
�/+�1*P�� v ��@,��(.- � dhqG_#� �
� � :=< �0/ek�g�v � ( � � � :=<�Á � � :=<*(��


;� �����]+]21=_Uc�s%$Pi+kO`�i7cag4l�� p-kL_ � s7�W��_43 dhq6`�_Ughc�i+p-r+_�f�_ap-g6587_aghc!_8_ak6b.i+c._%l�s+k�`Dp-k6_%s+p-ghc._;´
�¸��#��X'&'��S�T�� � dhqG_ �

;� � dhqG_�_a`egBr;djl1_ @�< � ��
]+]91=_2f0c!i;b�:�s7d°k¯c�s%$Pi+k¯r7i8$�s;³1_%l�s+k�`)qG_Dr;djl�_43�i+k k � s�À;i+p-g_%s7p�b�p-k6_Wb.i+k�ghcedjt�p-ghdji+k6´

��@	�)( � Se/��*P����/7S!,e/7�-,�TK3��6*PX'�1,�T�� X'�1,.��S. !�#(�,.X'*+� T�/7�� 4&G/�T�X�S.�#(�,.X'*+�OT��)��@	� �v � � :=< } � ( � � M�Se/+(0��+���+
�/+�1*+�� v ��@	�)(6- � d°qG_;� �

;� �N���]+]91=_2f0c!i;b�:�s7d°k¯c�s%$Pi+k¯r7i8$�s;³1_%l�s+k�`�pKk6_ � s+�%��_;´

� � :=< � (#*P3�&G��3�S�T��)&����#&e��#"8�#�1,� !3�S4&'�UTK�# ! !3� �T�� � d°qG_ �
��@	�)( � Se/��*P����/7S!,e/7�-,�TK3��6*PX'�1,�T�� X'�1,.��S. !�#(�,.X'*+� T�/7�� 4&G/�T�X�S.�#(�,.X'*+�OT��)��@	� �v � � :=< ( } � ( � � M�Se/7(6��+�)�+
�/+�1*P�� v ��@,� ( - � dhqG_;� �
� � :=< �;/ek�g�v � ( � � � :=<�Á � � :=< ( �

Â �
Â �
� �-> � :N� � �-� v � � :=< } � � �
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Sources générées sur le maillage du feu

Aire déterminant l’intensité
de la source au sommet

Source au sommet 

s

s

��� � �
�
Q � � � S -�/ A<HA -�7 ;�<�A 7 <=; 7,/ A< :; 8 ; /�/=-�. > G ; /�/H. >�B;$?aC6ADBDBDC�Z6; 8[Y\.,7 ;��IC6?�?�; Q

46- B . ?�; 8,. EU; . Q ; ; 1 B .,/ W 13-�. > GV-�7,/ ;�> 4 ;�>MBDC GV- � :;�>@; 7,G ;]<=;N? 13- >H;NB B;6W .,7 1 ;�<HA< 8 :; 1 BDC G ;N?�; 7 <
8 ; / �IC6?a?�; / 7 ; 85- A< 1 C / ; 7 Z6; 7,8 >H;�> B Y C 1,1 C�>@A<HA -�7 W�BDC 8 A /=1 C�>@A<HA -�7M-�. B; 8 :; 1 BDC G ;N?�; 7 <2L,> .,/ J . ;
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