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�_�k�q�r�f�k1§�����f�*�W �l�n�k�k�b�¦�“�F

�X�^�a�c�e�j�w�l�n�k�k�b�y
�P�n�e�r�e�]�h�( �q�o�a

�X�W�A�9�i�_�Z�.�X�Y
�X�a�j�`�w�l�n�k�k�b�y

�N�p�m�m�d�,�R�p�g�t�g�_�j�* �s�q�c

E = mc2

���ù �X�m�a�`�d�a�n�a
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�X�^�a�c�e�j�w�l�n�k�k�b�y
�P�n�e�r�e�]�h�( �q�o�a

�X�W�A�9�i�_�Z�. �X�m�a�`�d�a�n�a�X�Y
�X�a�j�`�w�l�n�k�k�b�y

�N�p�m�m�d�,�R�p�g�t�g�_�j�* �s�q�c

E = mc2
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�X�^�k�h�`�i�]�p�d
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�X�^�a�c�e�j�w�`�e�o�l�h�]�u�i�]�p�d�y
�X�i�q�( �I �X�m�m�q�]�` �X�i�]�p�d�^�b�w�I�y �X�m�m�q�]�`
�X�i�^�k�t�w�X�^�k�h�`�i�]�p�d � �X�i�q�( �I� �y
�X�a�j�`�w�`�e�o�l�h�]�u�i�]�p�d�y

�; M �K �; M

.H�F�#h>1Y+-�\�×$Ã7“�fh>1Z�\-ß�3�º�÷5n Þ�F
���ù �_�k�q�`�q�w�Ž	-h:	-	Ö�¾ �_�k�q�k�_�r�f�Ah;�Ü �r�m�m�j�Ž	-5C�A Þ �`�k �Ü�H�(�¯

-ß�ìh>�™�û�…�\	-	Ö�*�W	ª �X�^�k�h�`�o�u�i�^�k�h Þ

�•�F

�X�^�a�c�e�j�w�`�e�o�l�h�]�u�i�]�p�d�y
�X�i�q�( �I �X�m�m�q�]�`
�X�^�k�h�`�o�u�i�^�k�h�w�X�i�q�y�( �X�^�k�h�`�o�u�i�^�k�h�w�I�y
�X�a�j�`�w�`�e�o�l�h�]�u�i�]�p�d�y

�; M � ; M
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â �X�d�]�p�w�]�y �a �X�_�d�a�_�g�w�]�y~a �X�p�e�h�`�a�w�]�y
�a �X�c�n�]�r�a�w�]�y_a �X�`�k�p�w�]�y •a �X�`�`�k�p�w�]�y
�a �X�^�]�n�w�]�y ~a �X�r�a�_�w�]�y bA �X�s�e�`�a�d�]�p�w�=�y
�a �X�]�_�q�p�a�w�]�y�a �X�^�n�a�r�a�w�]�yeA �X�s�e�`�a�p�e�h�`�a�w�=�y

,¯ �1�,�0{ ��'÷�i�z�F

� �X�]�h�l�d�] � �X�p�d�a�p�] o �k � �X�q�l�o�e�h�k�j
� �X�^�a�p�] # �X�r�]�n�p�d�a�p�]� �X�l�e � �X�l�d�e

 �X�c�]�i�i�] � �X�e�k�p�] $ �X�r�]�n�l�e ' �X�r�]�n�l�d�e
� �X�`�a�h�p�] � �X�g�]�l�l�] � �X�n�d�k � �X�_�d�e
� �X�a�l�o�e�h�k�j � �X�h�]�i�^�`�] % �X�r�]�n�n�d�k  �X�l�o�e
" �X�r�]�n�a�l�o�e�h�k�j� �X�i�q � �X�o�e�c�i�] ! �X�k�i�a�c�]
� �X�v�a�p�] � �X�j�q & �X�r�]�n�o�e�c�i�]
� �X�a�p�] � �X�t�e � �X�p�]�q
� �X�C�]�i�i�] � �X�H�]�i�^�`�] � �X�O�e�c�i�] 	 �X�L�o�e
� �X�@�a�h�p�] � �X�T�e � �X�Q�l�o�e�h�k�j 
 �X�K�i�a�c�]
� �X�P�d�a�p�] � �X�L�e � �X�L�d�e

�41Z�r,¯���i(��g �B�_�t�g�b �A�_�p�j�g�q�j�c Þ �o�u�i�^�k�h�o�*�p�a�t�*&Ø���¾�H�m�q�c�d �R�i�_�b�j�c�a Þ�Ã.Í�1�æ�f0À�ò Þ
��	��F
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�•�Æ�ú�0 �X�j�k�p

�•h>&Ø�#�²�Z	Ñ�–�ý�Î�F

< �8 > �: = �9
� �X�h�a�m�m�p�X�h�a � �X�c�a�m�m�p�X�c�a � �X�a�m�q�e�r
� �X�h�h � �X�c�c := �X�`�k�p�a�m
� �X�l�n�a�_ � �X�o�q�_�_ � �X�o�e�i
� �X�l�n�a�_�a�m � �X�o�q�_�_�a�m ' �X�o�e�i�a�m
� �X�o�q�^�o�a�p � �X�o�q�l�o�a�p � �X�]�l�l�n�k�t
� �X�o�q�^�o�a�p�a�m� �X�o�q�l�o�a�p�a�m �= �X�_�k�j�c
@ �X�o�m�o�q�^�o�a�pa A �X�o�m�o�q�l�o�a�pa 1 �X�F�k�e�ja

v �X�o�m�o�q�^�o�a�p�a�mw �X�o�m�o�q�l�o�a�p�a�m./ �X�^�k�s�p�e�a
2 �X�e�j 3 �X�j�e�*�X�k�s�j�o / �X�l�n�k�l�p�k
` �X�r�`�]�o�d a �X�`�]�o�d�r j�; �X�i�k�`�a�h�o
j �X�i�e�` k �X�l�]�n�]�h�h�a�h ? �X�l�a�n�l

^ �X�o�i�e�h�a _ �X�b�n�k�s�j � �X�]�o�u�i�l
: �6 /2 �X�j�k�p�e�j 6= �X�j�a�m�m�p�X�j�a

a ���ù �j�_�r�c�v�q�w�k�Ž	-��'k�#�²1Z�W#Ø+-

,¯ �1�,�2{ �i�61y$!#Ø�F

+ �' � �)
� �X�l�i � �X�i�l / �X�p�n�e�]�j�c�h�a�h�a�b�p
� �X�_�`�k�p � �X�`�e�r . �X�p�n�e�]�j�c�h�a�n�e�c�d�p
� �X�p�e�i�a�o n �X�o�a�p�i�e�j�q�o ? �X�o�p�]�n
[ �X�_�q�l \ �X�_�]�l � �X�]�o�p
t �X�o�m�_�q�l u �X�o�m�_�]�l � �X�_�e�n�_
_ �X�r�a�a�*�X�h�k�n ^ �X�s�a�`�c�a�*�X�h�]�j�` � �X�^�q�h�h�a�p
� �X�k�l�h�q�o 	 �X�k�i�e�j�q�o � �X�`�e�]�i�k�j�`
� �X�k�`�k�p � �X�k�o�h�]�o�d ] �X�q�l�h�q�o

 �X�k�p�e�i�a�o 
 �X�^�e�c�_�e�n�_ q �X�]�i�]�h�c
4 �X�^�e�c�p�n�e�]�j�c�h�a�q�l5 �X�^�e�c�p�n�e�]�j�c�h�a�`�k�s�jy �X�`�]�c�c�a�n
� �X�h�d�à � �X�n�d�à z �X�`�`�]�c�c�a�n
� �X�q�j�h�d�`a � �X�q�j�n�d�`a o �X�s�n

,¯ �1�,�3{ �L�ò�M1y$!#Ø�F
P

�X�o�q�i
S

�X�^�e�c�_�q�l
W

�X�^�e�c�r�a�aQ
�X�l�n�k�`

T
�X�^�e�c�_�]�l

V
�X�^�e�c�s�a�`�c�a`

�X�_�k�l�n�k�`
F

�X�^�e�c�o�m�_�q�l
U

�X�^�e�c�q�l�h�q�oR
�X�e�j�p

H
�X�k�e�j�p

J
�X�^�e�c�k�`�k�pL

�X�^�e�c�k�l�h�q�o
N

�X�^�e�c�k�p�e�i�a�o
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 �X�h�a�b�p�]�n�n�k�s�m�p�X�c�a�p�o  � �X�h�k�j�c�h�a�b�p�]�n�n�k�s
! �X�n�e�c�d�p�]�n�n�k�s�m�p�X�p�k �! �X�h�k�j�c�n�e�c�d�p�]�n�n�k�s
$ �X�h�a�b�p�n�e�c�d�p�]�n�n�k�s ! �X�h�k�j�c�h�a�b�p�n�e�c�d�p�]�n�n�k�s
( �X�H�a�b�p�]�n�n�k�s ( �; �X�H�k�j�c�h�a�b�p�]�n�n�k�s
) �X�N�e�c�d�p�]�n�n�k�s �;) �X�H�k�j�c�n�e�c�d�p�]�n�n�k�s
, �X�H�a�b�p�n�e�c�d�p�]�n�n�k�s() �X�H�k�j�c�h�a�b�p�n�e�c�d�p�]�n�n�k�s
7! �X�i�]�l�o�p�k 7�! �X�h�k�j�c�i�]�l�o�p�k
 - �X�d�k�k�g�h�a�b�p�]�n�n�k�s ,! �X�d�k�k�g�n�e�c�d�p�]�n�n�k�s
( �X�h�a�b�p�d�]�n�l�k�k�j�q�l * �X�n�e�c�d�p�d�]�n�l�k�k�j�q�l
) �X�h�a�b�p�d�]�n�l�k�k�j�`�k�s�j + �X�n�e�c�d�p�d�]�n�l�k�k�j�`�k�s�j

 �X�n�e�c�d�p�h�a�b�p�d�]�n�l�k�k�j�o() �X�e�b�b�&�`�g�e�e�c�p �q�n�_�a�c�q�'
" �X�q�l�]�n�n�k�s # �X�`�k�s�j�]�n�n�k�s
l �X�q�l�`�k�s�j�]�n�n�k�s * �X�Q�l�]�n�n�k�s
+ �X�@�k�s�j�]�n�n�k�s m �X�Q�l�`�k�s�j�]�n�n�k�s
% �X�j�a�]�n�n�k�s & �X�o�a�]�n�n�k�s
. �X�o�s�]�n�n�k�s - �X�j�s�]�n�n�k�s
; �X�h�a�]�`�o�p�ka

a ���ù �j�_�r�c�v�q�w�k�Ž	-��'k�#�²1Z�W#Ø+-

,¯ �1�,�5{ �– �#Ø�F

( �$ ) �% " �X�q�l�]�n�n�k�s
[ �W�m�p�X�h�^�n�]�_�g ] �Y�m�p�X�n�^�n�]�_�g# �X�`�k�s�j�]�n�n�k�s
f �X�w�m�p�X�h�^�n�]�_�ag �X�y�m�p�X�n�^�n�]�_�al �X�q�l�`�k�s�j�]�n�n�k�s
h �X�h�]�j�c�h�a i �X�n�]�j�c�h�a j �x �m�p�X�r�a�n�p
b �X�h�b�h�k�k�n c �X�n�b�h�k�k�n d �X�h�_�a�e�h
/ �+ n �X�^�]�_�g�o�h�]�o�dm �X�Q�l�`�k�s�j�]�n�n�k�s
* �X�Q�l�]�n�n�k�s + �X�@�k�s�j�]�n�n�k�sk �X�x�m�p�X�R�a�n�p
e �X�n�_�a�e�h

,¯ �1�,�6{ �ò�– �#Ø�F
8
: �X�h�c�n�k�q�l

9
; �X�n�c�n�k�q�l

8
; �X�h�i�k�q�o�p�]�_�d�a

?
? �X�]�n�n�k�s�r�a�n�p

w
w �X�=�n�n�k�s�r�a�n�p

>>>> �X�^�n�]�_�a�r�a�n�p9
: �X�n�i�k�q�o�p�]�_�d�a
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: : : �X�`�k�p�o � � � �X�_�`�k�p�o
�,�,�, �X�r�`�k�p�o

�,�,�, �X�`�`�k�p�o
~ �X�d�^�]�n { �X�e�i�]�p�d | �X�f�i�]�p�d ` �X�a�h�h
< �X�N�a = �X�E�i @ �X�]�h�a�l�d } �X�s�l
8 �X�b�k�n�]�h�h 9 �X�a�t�e�o�p�o f �X�i�d�ka @ �X�l�]�n�p�e�]�h
0 �� 0 �X�l�n�e�i�a ; �X�a�i�l�p�u�o�a�p1 �X�e�j�b�p�u
r �X�j�]�^�h�] 4 �X�p�n�e�]�j�c�h�a 2 �X�>�k�ta 3 �X�@�e�]�i�k�j�`a

? �X�^�k�p > �X�p�k�l \ �X�]�j�c�h�a
p

�X�o�q�n�`
} �X�`�e�]�i�k�j�`�o�q�e�p~ �X�d�a�]�n�p�o�q�e�p| �X�_�h�q�^�o�q�e�p• �X�o�l�]�`�a�o�q�e�p
: �X�j�a�c�m�p�X�h�j�k�p [ �X�b�h�]�p \ �X�j�]�p�q�n�]�h ] �X�o�d�]�n�l

a ���ù �j�_�r�c�v�q�w�k�Ž	-��'k�#�²1Z�W#Ø+-
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„ �X�`�]�c § �X�O © �X�_�k�l�u�n�e�c�d�p® �X�p�a�t�p�n�a�c�e�o�p�a�n�a�`
… �X�`�`�]�c ¶ �X�L £ �X�l�k�q�j�`�o �# �X�!
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p �X�q�h�_�k�n�j�a�nq �X�q�n�_�k�n�j�a�nx �X�h�h�_�k�n�j�a�ny �X�h�n�_�k�n�j�a�n
j �X�h�r�a�n�p j �X�n�r�a�n�p k �X�h�R�a�n�p k �X�n�R�a�n�p

,¯ �1�,�/�0{ �?�K�Q��'÷
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z �X�`�e�c�]�i�i�] { �X�r�]�n�g�]�l�l�] i �X�^�a�p�d j �X�c�e�i�a�h k �X�`�]�h�a�p�d
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l �X�h�a�o�o�`�k�p m �X�c�p�n�`�k�p + �X�`�k�p�a�m�`�k�p
6 �X�h�a�m�o�h�]�j�p > �X�c�a�m�o�h�]�j�p : �X�n�e�o�e�j�c�`�k�p�o�a�m
0 �X�a�m�o�h�]�j�p�h�a�o�o 1 �X�a�m�o�h�]�j�p�c�p�n; �X�b�]�h�h�e�j�c�`�k�p�o�a�m
5 �X�h�a�m�m = �X�c�a�m�m P �X�a�m�_�e�n�_

n �X�h�h�h�m�p�X�h�h�h�a�o�o o �X�c�c�c $ �X�_�e�n�_�a�m
. �X�h�a�o�o�o�e�i & �X�c�p�n�o�e�i , �X�p�n�e�]�j�c�h�a�m
/ �X�h�a�o�o�]�l�l�n�k�t ' �X�c�p�n�]�l�l�n�k�t l �X�^�q�i�l�a�m
7 �X�h�a�o�o�c�p�n ? �X�c�p�n�h�a�o�o m �X�>�q�i�l�a�m
Q �X�h�a�o�o�a�m�c�p�n R �X�c�p�n�a�m�h�a�o�os �X�p�d�e�_�g�o�e�i
S �X�h�a�o�o�a�m�m�c�p�n T �X�c�p�n�a�m�m�h�a�o�ot �X�p�d�e�_�g�]�l�l�n�k�t
4 �X�l�n�a�_�_�q�n�h�u�a�m < �X�o�q�_�_�_�q�n�h�u�a�mu �X�]�l�l�n�k�t�a�m
2 �X�_�q�n�h�u�a�m�l�n�a�_ 3 �X�_�q�n�h�u�a�m�o�q�_�_v �X�^�]�_�g�o�e�i
- �X�l�n�a�_�o�e�i % �X�o�q�_�_�o�e�i w �X�^�]�_�g�o�e�i�a�m
w �X�l�n�a�_�]�l�l�n�k�t v �X�o�q�_�_�]�l�l�n�k�t � �X�r�@�]�o�d
j �X�o�q�^�o�a�p�a�m�m k �X�o�q�l�o�a�p�a�m�m
 �X�R�`�]�o�d
q �X�o�d�k�n�p�l�]�n�]�h�h�a�h c �X�O�q�l�o�a�p � �X�R�r�`�]�o�d
J �X�^�h�]�_�g�p�n�e�]�j�c�h�a�h�a�b�pA �X�o�m�o�q�l�o�a�p • �X�^�]�_�g�a�l�o�e�h�k�j
B �X�r�]�n�p�n�e�]�j�c�h�a�n�e�c�d�p* �X�^�a�_�]�q�o�a _ �X�r�]�n�l�n�k�l�p�k
I �X�^�h�]�_�g�p�n�e�]�j�c�h�a�n�e�c�d�pb �X�O�q�^�o�a�p G �X�^�a�p�s�a�a�j
D �X�p�n�e�]�j�c�h�a�n�e�c�d�p�a�ma �X�o�i�]�h�h�b�n�k�s�j t �X�l�e�p�_�d�b�k�n�g
C �X�r�]�n�p�n�e�]�j�c�h�a�h�a�b�p p �X�o�d�k�n�p�i�e�` ` �X�o�i�]�h�h�o�i�e�h�a
E �X�p�n�e�]�j�c�h�a�h�a�b�p�a�m) �X�p�d�a�n�a�b�k�n�a@ �X�o�m�o�q�^�o�a�p
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L99 �X�`�]�o�d�h�a�b�p�]�n�n�k�s 99K �X�`�]�o�d�n�e�c�d�p�]�n�n�k�s
� �X�h�a�b�p�h�a�b�p�]�n�n�k�s�o� �X�n�e�c�d�p�n�e�c�d�p�]�n�n�k�s�o
� �X�h�a�b�p�n�e�c�d�p�]�n�n�k�s�o� �X�n�e�c�d�p�h�a�b�p�]�n�n�k�s�o
W �X�H�h�a�b�p�]�n�n�k�s V �X�N�n�e�c�d�p�]�n�n�k�s
� �X�p�s�k�d�a�]�`�h�a�b�p�]�n�n�k�s� �X�p�s�k�d�a�]�`�n�e�c�d�p�]�n�n�k�s
� �X�h�a�b�p�]�n�n�k�s�p�]�e�h � �X�n�e�c�d�p�]�n�n�k�s�p�]�e�h
� �X�h�a�b�p�n�e�c�d�p�d�]�n�l�k�k�j�o
 �X�n�e�c�d�p�h�a�b�p�d�]�n�l�k�k�j�o
� �X�H�o�d � �X�N�o�d
" �X�h�k�k�l�]�n�n�k�s�h�a�b�p # �X�h�k�k�l�]�n�n�k�s�n�e�c�d�p
x �X�_�q�n�r�a�]�n�n�k�s�h�a�b�py �X�_�q�n�r�a�]�n�n�k�s�n�e�c�d�p
	 �X�_�e�n�_�h�a�]�n�n�k�s�h�a�b�p� �X�_�e�n�_�h�a�]�n�n�k�s�n�e�c�d�p
( �X�i�q�h�p�e�i�]�l � �X�q�l�q�l�]�n�n�k�s�o
� �X�`�k�s�j�`�k�s�j�]�n�n�k�s�o � �X�q�l�d�]�n�l�k�k�j�h�a�b�p
� �X�q�l�d�]�n�l�k�k�j�n�e�c�d�p � �X�`�k�s�j�d�]�n�l�k�k�j�n�e�c�d�p

 �X�n�e�c�d�p�o�m�q�e�c�]�n�n�k�s! �X�h�a�b�p�n�e�c�d�p�o�m�q�e�c�]�n�n�k�s
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� �X�j�h�a�o�o � �X�j�c�p�n & �X�r�]�n�o�q�^�o�a�p�j�a�m�m
� �X�h�j�a�m 
 �X�c�j�a�m ' �X�r�]�n�o�q�l�o�a�p�j�a�m�m
� �X�j�h�a�m � �X�j�c�a�m " �X�j�o�q�^�o�a�p�a�m�m

 �X�j�h�a�m�o�h�]�j�p � �X�j�c�a�m�o�h�]�j�p # �X�j�o�q�l�o�a�p�a�m�m
� �X�h�j�a�m�m 	 �X�c�j�a�m�m - �X�j�i�e�`
� �X�h�r�a�n�p�j�a�m�m � �X�c�r�a�n�p�j�a�m�m , �X�j�l�]�n�]�h�h�a�h
� �X�j�h�a�m�m � �X�j�c�a�m�m . �X�j�o�d�k�n�p�i�e�`
� �X�h�j�o�e�i � �X�c�j�o�e�i / �X�j�o�d�k�n�p�l�]�n�]�h�h�a�h
� �X�h�j�]�l�l�n�k�t � �X�c�j�]�l�l�n�k�t � �X�j�o�e�i
� �X�j�l�n�a�_ � �X�j�o�q�_�_ � �X�j�_�k�j�c
� �X�j�l�n�a�_�a�m � �X�j�o�q�_�_�a�m 0 �X�j�r�`�]�o�d
� �X�l�n�a�_�j�a�m�m � �X�o�q�_�_�j�a�m�m 2 �X�j�r�@�]�o�d
� �X�l�n�a�_�j�o�e�i � �X�o�q�_�_�j�o�e�i 1 �X�j�R�`�]�o�d
� �X�l�n�a�_�j�]�l�l�n�k�t � �X�o�q�_�_�j�]�l�l�n�k�t 3 �X�j�R�@�]�o�d
( �X�o�q�^�o�a�p�j�a�m ) �X�o�q�l�o�a�p�j�a�m 6 �X�j�p�n�e�]�j�c�h�a�h�a�b�p
 �X�r�]�n�o�q�^�o�a�p�j�a�m! �X�r�]�n�o�q�l�o�a�p�j�a�m7 �X�j�p�n�e�]�j�c�h�a�n�e�c�d�p
* �X�j�o�q�^�o�a�p�a�m + �X�j�o�q�l�o�a�p�a�m 5 �X�j�p�n�e�]�j�c�h�a�h�a�b�p�a�m
$ �X�o�q�^�o�a�p�j�a�m�m% �X�o�q�l�o�a�p�j�a�m�m4 �X�j�p�n�e�]�j�c�h�a�n�e�c�d�p�a�m

8 �X�j�h�a�b�p�]�n�n�k�s 9 �X�j�n�e�c�d�p�]�n�n�k�s= �X�j�h�a�b�p�n�e�c�d�p�]�n�n�k�s
: �X�j�H�a�b�p�]�n�n�k�s; �X�j�N�e�c�d�p�]�n�n�k�s< �X�j�H�a�b�p�n�e�c�d�p�]�n�n�k�s
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u �X�`�k�p�l�h�q�o � �X�_�a�j�p�a�n�`�k�p
n �X�h�p�e�i�a�o o �X�n�p�e�i�a�o > �X�`�e�r�e�`�a�k�j�p�e�i�a�o
d �X�`�k�q�^�h�a�_�q�le �X�`�k�q�^�h�a�_�]�l r �X�o�i�]�h�h�o�a�p�i�e�j�q�o
Y �X�r�a�a�^�]�n Z �X�^�]�n�s�a�`�c�a [ �X�`�k�q�^�h�a�^�]�n�s�a�`�c�a
� �X�^�k�t�l�h�q�o � �X�^�k�t�i�e�j�q�o • �X�_�e�n�_�h�a�`�`�]�o�d
� �X�^�k�t�p�e�i�a�o � �X�^�k�t�`�k�p } �X�_�e�n�_�h�a�`�_�e�n�_
| �X�e�j�p�a�n�_�]�h~ �X�_�e�n�_�h�a�`�]�o�pi �X�n�e�c�d�p�p�d�n�a�a�p�e�i�a�o
g �X�_�q�n�h�u�r�a�af �X�_�q�n�h�u�s�a�`�c�ah �X�h�a�b�p�p�d�n�a�a�p�e�i�a�o
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~ �X�d�^�]�n } �X�d�o�h�]�o�d | �X�>�^�^�g
� �X�o�m�q�]�n�a � �X�^�h�]�_�g�o�m�q�]�n�a s �X�_�e�n�_�h�a�`�O
M �X�r�]�n�p�n�e�]�j�c�h�aN �X�^�h�]�_�g�p�n�e�]�j�c�h�a { �X�_�k�i�l�h�a�i�a�j�p
O �X�p�n�e�]�j�c�h�a�`�k�s�jH �X�^�h�]�_�g�p�n�e�]�j�c�h�a�`�k�s�ja �X�C�]�i�a
� �X�h�k�v�a�j�c�a � �X�^�h�]�_�g�h�k�v�a�j�c�a F �X�^�e�c�o�p�]�n
\ �X�]�j�c�h�a ] �X�i�a�]�o�q�n�a�`�]�j�c�h�a
� �X�`�e�]�c�q�l � �X�`�e�]�c�`�k�s�j 8 �X�^�]�_�g�l�n�e�i�a
@ �X�j�a�t�e�o�p�o ` �X�B�e�j�r ? �X�r�]�n�j�k�p�d�e�j�c
g �X�a�p�d ^ �X�o�l�d�a�n�e�_�]�h�]�j�c�h�a f �X�i�d�k
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ABCDEa1234 �X�i�]�p�d�^�^�w�=�>�?�@�A �]�^�_�`�a �-�.�/�0�y�_�k�q�d�m�l�r�q�m�p�_�k�q�q�w�k�`



�A�f�_�n�r�c�p �2

�#�)�H&œ

�¯�z�À�º�¶�è�ƒ�„�Ñ�8�Sg¼ �J�?�R�C�V e�¶���m4	�‹&óg¼�ž�¼'Ž�£�{�e$«�a�Í#²
�º	'&Y�Ñ�R#x#xg¼�Ö$Ú�z�.�¨�ƒ e�è�•�Î-‘$² e4H�ô �J�?�R�C�V �m�w�‹&ó�.	*�5�v
�‹&ó e�—0¾	?�.�O�J�?�R�C�V �K�_�l�s�_�j�Y�/�[ 	¨ �R�f�c �J�?�R�C�V �A�m�k�n�_�l�g�m�l�Y�1�[ �²�D�Î

�2�,�/ �N�ž �C�N�Q
ü�@
�J�?�R�C�V 1[1{ �b�e�c�q�n�a
� �p�]�^�h�a�¦�“�����f+'�1�´�á�´�ý#ï�ž	�7“ Þ�3�e�	

�[�F
�L�l#A1��7	®�ž1[1{���ù�3�e �J�?�R�C�V 

�•�Ü&Ó �J�?�R�C�V �Ú�
�Ž	-�
�õ�ó�É5&

 Þ�´�ý �&�e�p�_�n�f�g�a�q�'h>#Ü�3#®�A�Ü�H�•%/�Z�A Þ�l#A�e�7�F
+�¶5n-v1Z�e5­ Þ.�
%(�E�·h>.H	•4« �R�f�c �J�?�R�C�V �A�m�k�n�_�l�g�m�l�Y�1�[ 
� �J�?�R�C�V �K�_�l�s�_�j�Y�/�[�F

�¾�D�«�A���ù�´�ýh>�*�W!)�â�©�¨ Þ1��7�ô�º���ù�Ý4‹ Þ0¥�§	- �/�ó�×�´�ý
�D�§h>�C���Ü�F%8 Þ�´�ý�D�§���O�²�D�«�A�F �J�?�R�C�V  Þ�Ž	-�����f-ß�ì�e�7�

�Œ�×1Z�W�	�æ�F�¾1Z�W���b-�h>�Ø�\	©-É.P�C�l�a�_�n�q�s�j�_�r�c�b�N�m�q�r�Q�a�p�g�n�r�&�C�N�Q�'
�´�ý�D�§ Þ���ùh>�™�û�…�•0À$y
Õ&Ø�8,Ý�µ�<�Å���ù�F�û�f���ù �C�N�Q���Î Þ
�´�øh>�ê�C6��L�*�W �N�m�q�r�Q�a�p�g�n�r�§	l�• �0�
0ê�–%A�¶�F

 � �B�, �N�, �A�_�p�j�g�q�j�c-��æ Þ �e�p�_�n�f�g�a�v�Ž	-�����f�*

��
& Þ���´

�•�F�…�º�*
�W	ª�æ �!�e�p�_�n�f�g�a�q�" Þ�Ž	-5C�A Þ�*1é�› �1�F

�ƒ-Ý�ê���ù Þ$ü%Z�Š,ÿ�f �N�m�q�r�Q�a�p�g�n�r�§	l�•
� �e�p�_�n�f�g�a�v�Ž	-h>1½9§�ê�ô
	®�ž1[1{�15­ Þ�57m�.�*�@�´�ø�ú�O�ê Þ�D�«�AhL

�/�, �ù�ê Þ�´�ý0¥�§0ê�– �C�N�Q���Î Þ�D�§ �2�F

�0�,�¾�i�D�§ Þ�ã-Á�A�ú�0�15­ Þ

�•�
0Å�O �e�p�_�n�f�g�a�v�Ž	-�F

�X�q�o�a�l�]�_�g�]�c�a�W�b�p�g�t�c�p�Y�w�c�n�]�l�d�e�_�t�y

1Z-� �b�p�g�t�c�p�º�ê���ù Þ�L �b�t�g�² �n�m�q�r�q�a�p�g�n�r�M Þ0÷��#+�w�F�F�9�ù Þ�º
�`�r�e�l�o�F�™�û �R�C�V �A���L-~�–���O�´�ý Þ�^�mh>�÷�ž �b�p�g�t�c�p Þ	Á�i�º

�/ ��
+ �V�D�g�e�E �A�m�p�c�j�B�p�_�u���E �D�p�c�c�f�_�l�b�E �E�l�s�n�j�m�r�’�’
�0	¦�é�*�W	®�ž�ù�
0ê�– �N�m�q�r�Q�a�p�g�n�r Þ�	�[�º �E�f�m�q�r�Q�a�p�g�n�r#+�wh>�…	®�ž�(�o�q�l�l�k�n�p�+

�c�d�k�o�p�o�_�n�e�l�p�#�²�F �U�g�l�b�m�u�q
� �M�Q�-�0�ù�ò	®'k�=
Æ�1�ù �E�Q�t�g�c�u�F
�1�i�]�_�n�k�o�+�h�]�p�a�t�+�n�a�m�q�e�n�a�`�+�c�n�]�l�d�e�_�o
�2
+�¶�ê Þ0¥�§�3'k0ê�– �C�N�Q���Î Þ�D�§h>�ê	®�ž��.��Š,ÿ�*�W �N�m�q�r�Q�a�p�g�n�r�§	l�•7Y	�#+�w

h:��
+ �?�n�n�j�c �J�_�q�c�p�U�p�g�r�c�ph;h>�C���Ü�ê Þ�´�ý1[1{1Z�W7Y	�#+�w�§	l�²�D�§�F1y�¶
& Þ.
h>1Z�W
�D�§�H�º �C�N�Q���Î Þ�F�F�#�*�W �C�N�Q�´�ø�3'k	-	Ö/°1{�*6� Þ�P�©�F�*�r�§	l�•7Y	�#+�w	®�ž
�£"L�Å�•�–0ê�– �C�N�Q���Î�F



�C5n Þ�F!É1€�f �b�p�g�t�c�p Þ	Á�ih> �e�p�_�n�f�g�a�v�Ž	-�ô	®�ž1›�¸	¼1• Þ�e�7�¾
�*�`�r�e�D�§�A���O4Ê�g�´�ý Þ�E�·�F�C���§	l�•�1-«1Z�r�E�·�?'k�3"L Þ
���O �*�a�l�o�D�§�F

�1�,���ù

�•

�X�e�j�_�h�q�`�a�c�n�]�l�d�e�_�o�W�i�c�w�; �t�_�j�s�c�* �, �, �,�Y�w�~�j�c�y

�
�. �~�j�c�ú�O�ê Þ�D�«�F	®1› Þ	•�7�º�*$ü�§ �1Y+-5!4‘ Þ �i�c�w�q
�!)�©
 Þ �&�t�_�j�s�c�q�'�F�i�c�w�q	®�ž�ù�
��.Ý���´ Þ�Ï�ƒ�E7–�ƒ�ž	˜�p0÷�F,¯ �2�,�/�§�–
�f�F2Ÿ-v Þ4Ê3Ë-ý�F

,¯ �2�,�/{ �e�p�_�n�f�g�a�v�Ž	-���ù Þ4Ê3Ë-ý�F

�s�e�`�p�d �.�´�ý.>�3�²�•�– Þ�Ï�ƒ
�d�a�e�c�d�p�.�´�ý.>�3�²�•�– Þ7–�ƒ
�]�j�c�h�a 1N�Æ2¬�p0÷�´�ý
�o�_�]�h�a %ß���´�ý

�15­ Þ"¡���œ"N	®�ž�[�þ�Ø�\�1-«�3�W1{#+hL

�X�^�a�c�e�j�w�b�e�c�q�n�a�y
�X�_�a�j�p�a�n�e�j�c
�X�e�j�_�h�q�`�a�c�n�]�l�d�e�_�o�W�]�j�c�h�a�9�5�,�(

�s�e�`�p�d�9�,�*�1�X�p�a�t�p�s�e�`�p�d�Y�w�p�a�o�p�y
�X�_�]�l�p�e�k�j�w�P�d�e�o �e�o �] �p�a�o�p�*�y
�X�a�j�`�w�b�e�c�q�n�a�y

1Z�g�œ"N�.�D�§ �p�a�o�p�*�a�l�o�A Þ�´�ý���O�²�D�«-��F 5ø�;�´�ý,Ý�p0÷ �7�.�ƒh>
�• ��1j,Ÿ%ß�����#�´�ý Þ�Ï�ƒ#ï�g�^�m�g)•�Ï�ƒ Þ �.�,�3�Y�F�™�û���L�•�–�´�ý
 Þ7–�ƒh>�´�ý Þ7–�Ï.Ý	: Þ�•���º 1:0h>�\�ô�º�A�~	‰�
 Þ7–�Ï�•�F7–�ƒ
��Ï
�ƒ	•�7�\	®�ž�•�–�û%F�â4†�ƒ
Õ�×�F.�%( Þ�E�·	®�ž�¾#Ü �7�06� Þ,¯ �4�,�3�A�$
�²�F
+�¶�ê��!É1€�=�ì1Z�e5­ Þ!É.¼h>.H4«.×�D�É �Y�7�[ 
� �Y�/�1�[�F

�2�,�0 �à&��„��
�ê	®�ž1[1{ �p�d�a�^�e�^�h�e�k�c�n�]�l�d�u�¦�“�
�õ�ó�*�W	•&Ñ�D�É �&�`�g�`�j�g�m�e�p�_�n�f�w�'�F

�{�W	•&Ñ�D�É Þ�W! �ž
+�1 Þ

�•4‘62

�X�^�e�^�e�p�a�i�W�j�_� �̀c�j�Y�w�k�_�p�i�c�p�y

�C�����ù �k�_�p�i�c�p�¾�3�D�A�Ó�ù1Z�e�@�E1Z$9�D#®�Ü&Ó.P�D�F

�X�_�e�p�a�w�k�_�p�i�c�p�y


+�¶�ê�3���ù	•�7 �j�_� �̀c�jh>	•&Ñ�D�É�W!  Þ%®+-�º(�	��ó�× Þ�F �X�^�a�c�e�j�w�p�d�a�^�e�^�h�e�k�c�n�]�l�d�u�y


�•�� Þ	•�7-Ý�–�f�F�ò Þ%®+-�Ï�ƒ�F�¾�15­ Þ���c�Ah> �w�5�5�y	î-à �J�?�R�C�V 	•
&Ñ�D�É�W!  Þ%®+-�3�H�•�7�i99 �=�Ï�F



�3�5

�L�]�n�p�h �X�_�e�p�a�w�l�]�y �d�]�o
�l�n�k�l�k�o�a�` �p�d�]�p �X�h�`�k�p�o
�X�^�a�c�e�j�w�p�d�a�^�e�^�h�e�k�c�n�]�l�d�u�y�w�5�5�y
�X�^�e�^�e�p�a�i�w�l�]�y �D�* �L�]�n�p�h�6
�X�a�i�l�d�w�C�a�n�i�]�j �X�P�a�T�y�(
�P�Q�C�^�k�]�p �R�k�h�q�i�a �5�( �E�o�o�q�a �-
�$�-�5�4�4�%

�X�a�j�`�w�p�d�a�^�e�^�h�e�k�c�n�]�l�d�u�y

�N�_�p�r�j �Y�/�[ �f�_�q �n�p�m�n�m�q�c�b �r�f�_�r �, �, �,

�@�g�`�j�g�m�e�p�_�n�f�w

�Y�/�[�F�, �N�_�p�r�j�8�E�c�p�k�_�l �R�C�V�* �R�S�E�`�m�_�r �T�m�j�+
�s�k�c �7�* �G�q�q�s�c �/ �&�/�7�6�6�'

�â�g�ò�ó6�! h>�ê�\-ß5n-v���ù �@�g�`�R�C�V #+�w�F �@�g�`�R�C�V 	-	Ö�¾�ò�ì�7 Þ
�R�C�V  Ø,Ÿ�ù�e�A�F�…'k�î.ã�ê%‚.Ï�*�W	•&Ñ�D�É/]�M�‡h>�?�(�A�ó�×�ê Þ.P�D
�Ó�ù�² Þ�D�É�W! �F �@�g�`�R�C�V �õ�ó Þ	•&Ñ�D�É Þ�é-œ�º�3�g�e�Î,¯h>�…	®�ž.ã
�ê�ƒ�e�ò2¡6��;-Ý-Æ
& Þ���Î�
�Ý�Ã�ê Þ	•&Ñ�D�É�F

�2�,�1 $T��

-ß�ì�@$— Þ�*�W5ª�9�L�ù Þ1é�›�ô�º�…�\ Þ%!�Ó �&�g�l�b�c�v�'�f�F���ù �J�?�R�C�V 
�
0Î�þ�	�[ �i�]�g�a�e�j�`�a�t�3h>�Ø�\'k�î���©�¨ Þ�ó�×%!�Ó�F�¾1Z�W���b-�h>	©�•%/
�f�F�3�e Þ%!�Ó�ó�×

�•�F�=1j�*�5 Þ!¤-«.H	•&Ñ �R�f�c �J�?�R�C�V �A�m�k�n�_�l�g�m�l�Y�1�[�F

�û�f���ù �J�?�R�C�V  Þ%!�Ó�ù'kh>�Ž	- �k�_�i�c�g�b�v�C6��¾�ã-Á1é�›,Ý0Å�OhL

�X�q�o�a�l�]�_�g�]�c�a�w�i�]�g�a�e�`�t�y

�C���¾�ã-Á�A���ù

�X�i�]�g�a�e�j�`�a�t


Ÿ	�%!�Ó

�•�F
%!�Ó Þ�P�©1[1{

�•

�X�e�j�`�a�t�w�i�c�w�y

�•�–h>1Z-� �i�c�w�º%!�Ó6� Þ4Ê3Ë-ý�F�ê	®�ž�¾5n-v,Ý%!�Ó Þ�Å�e�ú�O1Z�W


�•�F,¯ �2�,�0(���-«2•�f	•2¡ �i�c�w.)�7�F

 ' �J�?�R�C�V +'�1�i�D�«�Æh>�{�W �X�e�j�`�a�t

�•1ú�H�Ü1• ' Þ%!�Ó6�
� '�Æ6�
"N�Î�O�*�W�Ý4‹ Þ�D�§�A�F1Z�W�D�§ Þ	Á�i
� �J�?�R�C�V �i�D�«!)	Àh>�Ò�[�L�3	À

�3�¾�D�§	Á�3'k/°1{ �6�W�i#Ø Þ�¼�æ$ü%Z�0h>1Z�W#+�w,Ý

	Á�û�i�]�g�a�e�`�t�F



�3�6 �#�)�H&œ

,¯ �2�,�0{ %!�Ó4Ê3Ë-ý.)�7"¡���F

!×�[ $T��56 -�1Ã
�X�e�j�`�a�t�w�d�a�h�h�k�y �f�c�j�j�m�* �/ �ã1[���Î Þ%!�Ó6�
�X�e�j�`�a�t�w�d�a�h�h�k���L�a�p�a�n�y �N�c�r�c�p�* �1 ���f�c�j�j�m���1 Þ�c6�
�X�e�j�`�a�t�w�O�]�i�<�X�p�a�t�p�o�h�w�O�]�i�y�y�Q�_�k�* �0 ���Î	: Þ%!�Ó6�
�X�e�j�`�a�t�w�H�e�j�<�X�p�a�t�p�^�b�w�H�e�j�y�y�J�g�l�* �5 	À�0
�X�e�j�`�a�t�w�F�a�j�j�u�x�p�a�t�p�^�b�y�H�c�l�l�w�*�1 ���Î	: Þ6�"N
�X�e�j�`�a�t�w�F�k�a�x�p�a�t�p�e�p�y �H�m�c�*�3 	À�0
�X�e�j�`�a�t�w�a�_�k�h�a�<�X���a�_�k�h�a�y��c�a�m�j�c�* �22Ÿ6��^-Ò

 Þ�Ú�
	Á��%ˆ �&�*�e�`�t�'�F1Z�W�*�e�`�t�D�§5n-v�ù �i�]�g�a�e�j�`�a�t#+�w�
+'�1�F

�i�]�g�a�e�j�`�a�t�~�j�c�l�_�k�c

�i�]�g�a�e�j�`�a�t#+�w�ó�×�*�W(��i�D�§	À	Á Þ�w�§	:%!�Ó�D�§h>1Z�W�D�§���ù
�*�e�j�`�û�Ú�
	Á�F '�c���ù �J�?�R�C�V +'�1�i�D�§�Æh>1Z�W�w�§	:%!�Ó�D�§�Ü,Ý	-
	Ö�²�i�D�§�A

�X�l�n�e�j�p�e�j�`�a�t



�•�–�* Þ�×&^�F
�J�?�R�C�V �0" 4ì�7 Þ�Ž	- �q�f�m�u�g�b�v	®�ž�¾�3�D Þ�
1¬�§	l�–%!�Ó6��F1Z�W�ù'k

�¾�	�â�D�«
�%!�Ó6��Æ	R�›�L�ù�F
.H�F�#�3.¢�M�Å���ù �X�e�j�`�a�t

�•h>�Ü�H�	6��D�«6��ù5­�Ô�þ�F

�I�u �S�k�n�` �X�e�j�`�a�t�w�S�k�n�`�y�* �=�o �k�l�l�k�o�a�`
�p�k �S�k�n�`�X�e�j�`�a�t�w�S�k�n�`�y�* �J�k�p�a �p�d�a
�l�k�o�e�p�e�k�j �k�b �p�d�a �b�q�h�h �o�p�k�l�*

�K�w �U�m�p�b �, �?�q �m�n�n�m�q�c�b �r�m �U�m�p�b�, �L�m�r�c �r�f�c
�n�m�q�g�r�g�m�l �m�d �r�f�c �d�s�j�j �q�r�m�n�,

�2�,�2 
Ü,C52 k	_52&ß
�N�g�c�r �t�_�l �M�m�q�r�p�s�k%®�Î Þ�d�_�l�a�w�f�b�p�Ž	- �4h>�����f�*�r$y
Õ Þ

�•���#�Ø�\

	®�ž�–-��D�« Þ6�!5
�6�'°�F!7�*!W�e6� Þ6�1éh>�ê�ô'k Ø�*1Z�W�Ž	- Þ�ù
+'�F

�–-�6�!5
�6�'°�Æ�*�§�€�� Þ�h�í�ô�º�#�²�{�W6�5­�÷�� Þ#®$5	Á#D�F
�J�?�R�C�V 1[1{�R�W�57m�
�Œ�×1Z�W�©	��F�¾�–&‰6�!5
�6�'°�Æh>�ê	®�ž���ù
�X�n�e�c�d�p�i�]�n�g

�•�
�œ,¯ '�Æ Þ �q�c�a�r�g�m�l	Áh>���ù �X�h�a�b�p�i�]�n�g�
�œ,¯ '�Æ Þ
�a�f�_�n�r�c�p	Á�F1Z�R�W

�• Þ�}�Ü�¾+'�1 �a�f�_�n�r�c�p�Ü&Ó�q�c�a�r�g�m�l

�•�Æ,Ý2Ÿ�_/s
�}�F

�û�f�Â�#�F�ò Þ5¡�ƒ�„h> �X�_�d�]�l�p�a�n#ï

�•�?�3�â �X�n�e�c�d�p�i�]�n�g
� �X�h�a�b�p�i�]�n�g
!&�î1j,Ÿ2Ÿ�–&‰h>&Ø�º4™�î�Å1[1{.>�ù�X�_�d�]�l�p�a�n�i�]�n�g�E �X�o�a�_�p�e�k�j�i�]�n�g�Ü&Ó
�X�o�q�^�o�a�_�p�e�k�j�i�]�n�g�
2Ÿ�_�–&‰�X�n�e�c�d�p�i�]�n�g
� �X�h�a�b�p�i�]�n�g�F

�™�4h>	©5n-v2Ÿ�_�–&‰�X�_�d�]�l�p�a�n�i�]�n�g

�•h> �ô'k�G��6�!5�06]"¡ Þ#®
	Á�F

�4	®�ž�¾ �i�]�_�n�k�o�+�h�]�p�a�t�+�_�k�j�p�n�e�^�+�o�q�l�l�k�n�p�a�`�+�b�]�j�_�u�d�`�n�#�²�F



�2�,�3 �T�c�p�`�_�r�g�k
Ô�{ �3�7

�X�`�k�_�q�i�a�j�p�_�h�]�o�o�w�^�k�k�g�y
�X�q�o�a�l�]�_�g�]�c�a�w�b�]�j�_�u�d�`�n�y
�X�l�]�c�a�o�p�u�h�a�w�b�]�j�_�u�y
�s�e�p�d �p�d�e�o �s�a �a�j�o�q�n�a �p�d�]�p �p�d�a �_�d�]�l�p�a�n �]�j�` �o�a�_�p�e�k�j
�d�a�]�`�e�j�c�o �]�n�a �e�j �h�k�s�a�n�_�]�o�a�*

�X�n�a�j�a�s�_�k�i�i�]�j�`�w�X�_�d�]�l�p�a�n�i�]�n�g�y�W�-�Y�w�!
�X�i�]�n�g�^�k�p�d�w���-�y�w�y�y

�X�n�a�j�a�s�_�k�i�i�]�j�`�w�X�o�a�_�p�e�k�j�i�]�n�g�y�W�-�Y�w�!
�X�i�]�n�g�n�e�c�d�p�w�X�p�d�a�o�a�_�p�e�k�j�X ���-�y�y

�X�b�]�j�_�u�d�b�w�y �! �`�a�h�a�p�a �_�q�n�n�a�j�p �d�a�]�`�a�n �]�j�` �b�k�k�p�a�n
�X�b�]�j�_�u�d�a�]�`�W�H�A�(�N�K�Y�w�X�^�b�o�a�n�e�a�o�X�p�d�a�l�]�c�a�y
�X�b�]�j�_�u�d�a�]�`�W�H�K�Y�w�X�^�b�o�a�n�e�a�o�X�n�e�c�d�p�i�]�n�g�y
�X�b�]�j�_�u�d�a�]�`�W�N�A�Y�w�X�^�b�o�a�n�e�a�o�X�h�a�b�p�i�]�n�g�y
�X�n�a�j�a�s�_�k�i�i�]�j�`�w�X�d�a�]�`�n�q�h�a�s�e�`�p�d�y�w�,�*�1�l�p�y
�X�n�a�j�a�s�_�k�i�i�]�j�`�w�X�b�k�k�p�n�q�h�a�s�e�`�p�d�y�w�,�l�p�y
�X�]�`�`�p�k�h�a�j�c�p�d�w�X�d�a�]�`�d�a�e�c�d�p�y�w�,�*�1�l�p�y �! �o�l�]�_�a �b�k�n �p�d�a �n�q�h�a
�X�b�]�j�_�u�l�]�c�a�o�p�u�h�a�w�l�h�]�e�j�y�w�!

�X�b�]�j�_�u�d�a�]�`�w�y �! �c�a�p �n�e�` �k�b �d�a�]�`�a�n�o �k�j �l�h�]�e�j �l�]�c�a�o
�X�n�a�j�a�s�_�k�i�i�]�j�`�w�X�d�a�]�`�n�q�h�a�s�e�`�p�d�y�w�,�l�p�y �! �]�j�` �p�d�a �h�e�j�a

�y

�´ �2�,�/{ �d�_�l�a�w�f�b�p-Ý&^�É���F

�´ �2�,�/6]"¡�f
+�ß-Ý�– �d�_�l�a�w�f�b�p�
�#�²
��e�D!)�Ì Þ6�!5�F�8.P
+�ß�Ø1§
�º�Ã.Í�ê�;4«.×�*�1 �d�_�l�a�w�f�b�p�Ž	-�÷�7 Þ�D�«�F

�2�,�3 �T�c�p�`�_�r�g�k
Ô�{

�¾�e�D Þ�Æ5­1é�›�ê��%r!É1€�f �r�a�n�^�]�p�e�i�Þ�“�F�¾1Z�*$5�Ah>�ê�Ü�~�H
���ù �t�c�p�`�_�r�g�k
Ô	-�F �t�c�p�`�_�r�g�k�Ž	-2Ÿ�_�É�*�f �r�a�n�^�]�p�e�i�¦�“h>�?-«�ó�f	‰�

 Þ �r�a�n�^�]�p�e�i�¦�“ Þ�*�r4ó�·�F1Z�e0Ž�?���L�ƒ9§���­ Þh>�Ò �t�c�p�`�_�r�g�k�Ž	-1§
�É�*�f�*�r�_�¤ Þ�ù'kh>1Z���º�Ø�¾1Z-����²1Z�W�Ž	- Þ	‰�™�F �t�c�p�`�_�r�g�k�Ž
	-�����f

�X�r�a�n�^�]�p�e�i�e�j�l�q�p�w�~�j�c�l�_�k�c�y



�•h>1Z�W

�•�5-ß�ê�.�*�W �?�Q�A�G�G"N Þ�D�e�D�§	-	Ö�²�ê Þ�D�«�A�
h>�ô

&�á�…�\�º�¾ �r�a�n�^�]�p�e�i�¦�“�A�*�e�F

�t�c�p�`�_�r�g�k�Ž	-�º ���r�m�m�j�q���Ž	-5C Þ�*1é�›h>�ò�ì�7 Þ$ü%Z�A1ú6�,ÿ�f1Z�W�Ž
	-5C�F
+�¶�ê���=�ì�Å!¤-«1Z�W�Ž	-h>	®�ž4«.× �Y�/�.�[�F

�2�,�4 
Ð,,5d�0 �
Ô�{

�ò�ì�7 Þ �J�?�R�C�V �Š,ÿ1ú�7�L�ò2¡6�,ÿ Þ�e�Î�Ž	-h>�Ò�=�ì Þ�Ž	-	®�ž
�¾%‡�0�#�²�F�¾�m'�%‡�à�$�e�Î�Ž	- Þ�*�W�I-v Þ�Å�e�ô�º �A�R�?�L �&�d�p�p�l�6
�+�+�s�s�s�*�_�p�]�j�*�k�n�c�+�'�F

http://www.ctan.org/
http://www.ctan.org/


�4�. �#�)�H&œ

	¹#A�Ž	- Þ�i�D�§h>��
+ �e�c�m�k�c�r�p�wh> �f�w�n�f�c�l�_�r#ï#ïh>�*(4�
.21ú	-	Ö�R
�W�D�§hL�*�W�Ú�
	Á�û �*�e�j�oh>	¦�*�W�Ú�
	Á�û �*�`�p�t�F�4�éh>1[�9�H�L�*�W
�n�a�]�`�i�a�*�p�t�p�â�Ž	-1j,Ÿ$y-v Þ.2�£�F�ê�©.��;4«.×1Z�W�D�§�F

�8.P
+�ßh>�*�„�ê�#�²�f�Ž	- Þ�i�D�§h>�ê1§-v�â�…�\1j,Ÿ+'�1���# �&�_�'
�ê Þ �R�C�V $ü%Z!É1€1Z�W�_ Þ�Ž	-h>�&�`�'�ó�×.2�£�D�«�F�15­�º#Ü�*1é�› Þ�5
7mhL

�/�, �â �*�e�j�o�D�§1y,Ÿ �J�?�R�C�V 

�•�F1Z�Ü�H�õ�ó�*�W �*�o�p�u�D�§�F

�0�,�. �*�o�p�u�D�§##�² �J�?�R�C�V$ü%Z'k�$�² Þ�Å�e�F�*(4�º�¾ �* �* �* �+�h�k�_�]�h�p�a�t�i�b�+�p�a�t�+�h�]�p�a�t
�c! 3{�1h: �U�g�l�b�m�u�q�Ü&Ó�M�Q�-�0�ù�ò�©.���.Ý�O%¤�û	›�O%¤h;�F

�1�,�¸�_$ü%Z Þ�D�§	Á/]�M�‡�F�[7“ Þ

�•	•�ó�g�ê���ù Þ �J�?�R�C�V $ü%ZhL
�r�c�R�c�V�* �d�n�R�c�V ���p�a�t�d�]�o�d�9 �u�c�`�0�a ���i�]�g�p�a�t�h�o�n�9 �K�g�i�R�c�V ���e�j�e�p�a�t�i�b �)�q�l�`�]�p�a�)�b�j�`�^
�Ü&Ó���ù�´�ý �5­�F

�*�¾�ê	®�ž�( �*�`�p�t�D�§�ó�×.2�£�D�«hL

�/�, �â �*�`�p�t�D�§1y,Ÿ �J�?�R�C�V 

�•�F1Z�H�ó�×�*�W �*�`�r�e�D�§�F�F�#�ê	®'k5n
-v�ì��1y,Ÿ �J�?�R�C�V 

�•�
�3"L+'�1�w	—�Ó�ù�F

�0�,�¶�æ�*�1 �J�?�R�C�V 

�•�º	Ñ�õ�ó�f �*�e�`�t�D�§�F
+�¶�� Ø�*1Z�W�D�§h>�ê
�ô	®�ž�0,Ÿ#Ü �3�5�f�F

�1�,�û�f�ó�×%!�Óh>�1�O

�•hL
�i�]�g�a�e�j�`�a�t �)�o �c�e�j�`�*�e�o�p�j�]�i�a

h:1Z-� �l�_�k�c,¯"¡�3�7�Ú�
	Á Þ�I�D�§	Áh;�F

�2�,�c���â �*�`�p�t�D�§1y,Ÿ �J�?�R�C�V 

�•�F

�3�,�F���*�5�Ò�3�º�C5n Þh>�ó�× �*�l�o�D�§�Ü&Ó�*�l�`�b�D�§�ž�e�(4«.×�F

�L�Æ�ê�H!7-}�ó�×�f�*�W �*�c�h�k�&�e�j�m�q�q�_�p�w�'�D�§�F�¾#Ü�2�5
�#Ü �3�5�P4™1y
,Ÿ�15­ Þ

�•hL
�i�]�g�a�e�j�`�a�t �)�o �c�c�h�k�*�e�o�p �)�k�j�]�i�a�*�c�h�o�j�]�i�a�*�c�h�k
"L.��¾�0,Ÿ#Ü �3�5�Æ�F���â �*�`�p�t�D�§1y,Ÿ�*1z �J�?�R�C�V 

�•�F

�2�,�5 �O�1 �n�b�d�J�?�R�C�V
�@�w �B�_�l�g�c�j �D�j�g�n�m�8�@�]�j�e�a�h�*�B�h�e�l�k�<�q�j�e�r�) �h�e�h�h�a�-�*�b�n�:

�N�B�D�º�*#A/°�D�e�D�« �&�f�w�n�c�p�r�c�v�r�'���Î�F6R�Ì�g%‡6�h>�D�«�A Þ�Ö�r-ý
	®�ž,Ý/°/°1d%A�^-Ò�F�…�\4��î�²1Z�W�D�« Þ	¦�*�W�Å�eh>�ï(��º	¦�é�*�W�D
�«�F
+�¶�ê9¼�º1Z�e�*�W/°/°1d%Ah>�ê�Ü0÷.>�²/°1d%A Þ!  Þ�Å�F1Z�#
�)°�¾
�J�?�R�C�V ���Î Þ�D�«�A�÷�L �X�n�a�b
� �X�l�]�c�a�n�a�b�–�* Þ�×&^1ú.Ý�×/°/°1d%A�F�4
�éh>! 3{�E%!�Ó
��Z�…6R�Ì Þ%A�+.Ý�×/°/°1d%A Þ5C	¼�F

�*�¾�ò�ì�7 Þ%‡6�1ú�º�ù �F�R�K�J.Û�„�¥�œ,þ-U,í %®�Î�F�¾�Î#��&�D�« Þ�Æ
�dh>1Z#A���Î�L�R�W�}2Ÿ Þ&;5
hL

�/�, �7�~�U�Î�¾ �F�R�K�J�D�«�A1[�91ú�3,Ý���~�F��$)�â�4�L�*�W�^�mh>�Ò�º
�ò�ì�º�*�¾���ù Þ�‡-™�J1ú�3���~h>�Ü&Ó&;�æ5n-v Þ�i7“�F

�0�,�§	l �F�R�K�J�D�«�º�•0À�©�¨ Þh>�Ò�§	l Þ%A�¶�H�™$ü%Z�b	¯
��‡-™�J Þ
�3	À&Ø�–�*�� %�F1Z%A�¶(��Ø�\�¾ �J�?�R�C�V �: ��A�[�� Þ7–/v2¡!)��	R)•
�T	S2ž�F

mailto:Daniel.Flipo@univ-lille1.fr


�2�,�5�O�1 �n�b�d�J�?�R�C�V �4�/

�L-ß�ì�Ü �J�?�R�C�V 0÷�û �F�R�K�J Þ��.��F�Z�A�*�r	®�ž.2�º!) '�×�ù Þh>�…
�\'k�Ü�*�W�^�m Þ �J�?�R�C�V �i�D�§�ó�×�*�W	¼�� Þ%‡6��F�Ò�º�û�f1•�²!  Þh>5n
-v	”�Ö�*�r���~�F '�ê4‘
]���ù �J�?�R�C�V  Þ-�5V�ù'k
��Ú�
�Ž	-�Æh>1½�r��.�
�ô,Ÿ�31[�f�F(µ���X	o���º Ø�3�²%‡�0�\�A ��D�« Þ7–/v2¡h>�æ&Ó�\�ô-v���ù
�N�B�Dfþ�u�8���„�é�\��fÿ h>�…�A ��f�D�« Þ�ù�Î
��5-ß/°/°1d%A�ã(2�F�*�¾
�ò�ì�7�‡-™�J	©-v�7�0!)�© Þ���§1ú	®�ž!&�î6]"¡ �N�B�D�D�«�F

��$)�l�R�÷�L Þ�¼�æ$ü%Z1ú�L �B�T�G
� �N�Q���Î Þ4«.×�Jh>�Ò�ê�H Ø�*�‚�\
�=�ì�Å���ù �?�a�p�m�`�_�r �P�c�_�b�c�p
� �V�n�b�d�
4«.× �N�B�D�D�«�F�™&Ø���� �N�B�D���Î
 Þ�D�«�Ü���#�ü�¾ Þ.×&Ó�=�©�¨4«.×�F

�2�,�5�,�/  �� ��$º�x � �N�B�D�„�é
�L�f �F��_�l �R�f� �̂c �R�f��_�l�f 4‘ Ø Þ �n�b�d�R�C�V #+�wh>���ù �J�?�R�C�V�i�D�§�
�Ý�Ã

�N�B�D�D�§�Ü.Ý�#5ª�9$y
Õ�F�*(4 Þ �R�c�V�ó�× �B�T�Gh>&Ø�n�b�d�R�C�V �ó�× �N�B�D�F1§
�L �n�b�d�J�?�R�C�V #+�w�Ü�J�_�R�c�V�i�D�§�ó�× �N�B�D�F

�*�¾�ò�ì�7 Þ �R�C�V  Ø,Ÿ�ù�e1ú(�	�5C�×�Š,ÿ�f �n�b�d�R�C�V 
� �n�b�d�J�?�R�C�Vh>��

+hL �r�c�R�C�Vh> �d�n�R�C�Vh> �K�g�i�R�C�Vh> �R�C�V�J�g�t�c
� �A�K�_�a�R�C�V�F

�û�f�ó�× �N�B�D&Ø�3�º �B�T�Gh>	©5n-v�Ü

�• �h�]�p�a�t �b�e�h�a�*�p�a�t���× �l�`�b�h�]�p�a�t
�b�e�h�a�*�p�a�t�F�¾�3�º���ù

�•,Ÿ Þ �J�?�R�C�V $ü%Z�Ah>�ê	®�ž�¾�R�C�V �ï�·�A�B�$�²
�*�W�Ý4‹ Þ�ƒ2Ô�F

�¾ �J�?�R�C�V �Ah>�ê	®�ž1[1{ �b�m�a�s�k�c�l�r�a�j�_�q�q Þ	•�71›6��
�–&‰6�5­ Þ�ò�äh>
��
+hL �]�0�l�]�l�a�n�Ü �h�a�p�p�a�n�l�]�l�a�n�F1Z�r�\�â �n�b�d�J�?�R�C�V �L��h>�Ò�º6Ø�;-v.ã
�n�b�d�R�C�V !É1€1Z#A6�5­ Þ�É5&�ò�ä�
�ï�· �N�B�D�D�§ Þ6�5­�ò�ä�F(µ�ê���ù
�f�w�n�c�p�p�c�d�Ž	-h:	•-}#Ü �4�16�h;h>6�5­ Þ�ò�ä�Ü(�	�.>�3�F	Ñ�Áh>�ê5n-v��	�
 Þ�Ü�15­�R,Ÿ�ú�O�²�D�« Þ�ã-Á	QhL

�X�l�`�b�l�]�c�a�s�e�`�p�d�9�X�l�]�l�a�n�s�e�`�p�d
�X�l�`�b�l�]�c�a�d�a�e�c�d�p�9�X�l�]�l�a�n�d�a�e�c�d�p

�î�1�
 Þ�*$5�Ü���O�•%/ �J�?�R�C�V 
� �n�b�d�J�?�R�C�V �P4™ Þ�3	À�F�I-v Þ�3	À�L
�/�W�e5­hL�ê�ù Þ�i7“h>	-	Ö�´�á Þ���Î
�/°/°1d%A Þ��	�-Ý�–�F

�2�,�5�,�0
¯6³
�n�b�d�J�?�R�C�V 'k+'�1�÷�L Þ�i7“h: �N�I 9¼4ÿ�E�R�p�s�c�R�w�n�c�E �N�m�q�r�Q�a�p�g�n�r�r�w�n�c �/

�’�’h;h>�Ò�º�æ�û �J�?�R�C�V 1[�9 Þ�i7“���Îh> �N�I 9¼4ÿ�i7“�¾�?�a�p�m�`�_�r �P�c�_�b�c�p
�1 Þ6]"¡���¶5ª�9���F�û�f�Â�#�D�«�=7– Þ6]"¡���¶h>�F
&���ù �N�m�q�r�Q�a�p�g�n�r
�R�w�n�c �/�i7“�F 6¶%� Þ �R�C�V �Š,ÿ#+�w�H(�	�-Ý&^
&h>�ê�F
&.��*�1h>
+�¶�…�3
�91y�æh>�ê�ô	®�ž0�1{1Z�*$5�F

�N�m�q�r�Q�a�p�g�n�r�R�w�n�c �/ Þ �A�m�k�n�s�r�c�p �K�m�b�c�p�l
� �?�K�Q�D�m�l�r�q�i7“ � �@�j�s�c �Q�i�w
�P�c�q�c�_�p�a�f
� �W�$�W�* �G�l�a�,-��æh>���
�ù�õ���g&v�®�7�~�~�H �&�?�K�Q�'�F1Z�r�i7“
�¾ �/�7�7�5�c,Ý4‘��h>�?�8�–�*�¾�ò�ì�7 �R�C�V  Ø,Ÿ�ù�A�F

�C&Øh>
+�¶�ê���ù �J�?�R�C�V �
�Ý�Ã5ª(¿�D Þ�D�«h>�ê	®'k�ù�² �C�Ah> �J�F �Ü
�A�@�i7“h:4Ê�g �K�P�-�i7“ Þ-É.P	®	•-}#Ü �0�.6�h;�F �T�j�_�b�g�k�g�p �T�m�j�m�t�g�a�f�Ý�Ã�f
�a�k�+�q�s�n�c�p�i7“	-h>	-	Ö�Q1é �C�A�-�R�A�E�C�A �A�m�l�a�p�c�r�c�E�C�A �@�p�g�e�f�r
� �J�F �i7“
5C�F�¾�?�P�=�J�6�+�b�k�j�p�o�+�l�o�)�p�u�l�a�-�+�_�i�)�o�q�l�a�n	®�ž�Â�#h>�\,Ý5C�×1j�f �R�C�V�J�g�t�c�5

� �K�g�i�R�C�V�F � �?�n�m�q�r�m�j�m�q �Q�w�p�m�n�m�s�j�m�q�Ý�Ã6R�Ì �r�w�n�c �/ �A�@ Þ��'÷�i7“	®�¾
�?�P�=�J�6�+�p�a�t�)�]�n�_�d�e�r�a�+�b�k�j�p�o�+�c�n�a�a�g�+�_�^�Â�#�F�3�g Þ�ºh>1Z�r�i7“5C/ð �@�j�s�c
�Q�i�w�-�W�$�W Þ �R�w�n�c �/ �A�K�i7“ Þ	l�¸/v2¡�3�*�e�F �J�?�R�C�V �H(�	���"¡h>&Ø�8�D
�«�¾,��J Þ6]"¡���¶�\�3
+ �@�j�s�c �Q�i�w�-�W�$�W �r�w�n�c �/ �A�K�i7“1½9§�3�÷�F�¾7–�›
1��Õ Þ0ê�–-Ý�»�1h>�…�\�ó�× Þ���¶/ð	‰�
 Þ �C�A�-�J�F�-�A�@9¼4ÿ�i7“�*�e�F



�4�0 �#�)�H&œ


+�¶�ê���ù�*#A�U�+.)$ü Þ.)�D�
�Ý�Ã�D�«h>�ê�L�Z�…�*�r1›�¸�F

ˆ ���ù �_�c�e�s�g�j�j�Ž	-h>�\	ª �?�j�k�m�q�r �C�s�p�m�n�c�_�l �A�m�k�n�s�r�c�p �K�m�b�c�p�l �u�g�r�f �E�s�g�j�j�c�k�c�r�q�F
	©5n�¾�ã-Á	Q���ú�*,Ÿ �X�q�o�a�l�]�_�g�]�c�a�w�]�a�c�q�e�h�h�yh>�

Ÿ�ù �?�C+*�Ó�i7“�E
�œ�C�A�i7“�F

ˆ �Ü&Ó���ù �k�j�r�c�v�Ž	-h>�Ò�º�…	©�¾ �n�b�d�R�C�V -Ý&^�f �k�j�r�c�v1›6��Æ�L���F

�?�C+*�Ó�i7“5Ch>�á �K�j�R�C�V $ü%Zh>�¾�A�K �i7“ Þ�i#Ø�3"ƒ�0�Ý�Ã�Q1é&;�ú
 Þ�i�z�?�ƒ �C�A6��w2Ÿ�_�Þ�§h>�ô���# �R�C�V +'�1�… Þ�Æ�d.��û�…�L�*�W�Q1é
�0�3�4�W�i#Ø Þ�i7“5C�F1Z�e�ô	®���ù�ò1é�›$ü%Z�A�#/v Þ �r�w�n�c �/���Î Þ �a�k�i
7“�F1Z

�i7“�*�¾�û �R�/%®"Nh>�¾�U�+.)$ü Þ�&�z.)�D�A'k��
& Þ1y�æ�F
|�*
 Þ�3/Ï�ô�º�Ý�Ã Þ �?�C�i#Ø�3���~ �?�a�p�m�`�_�r �P�c�_�b�c�p Þ�æ�$�ù'kh>�™�4�ê�3'k
�¾ �N�B�D�D�«�A�@%!1½�r�72Ÿ6�#Ø+- Þ
Õ-ý�F

�â�g�-�Dh>�*�W6R�Ì Þ-«�ó1��7�º���ù �A�/+*�Ó�i7“h>1Z	®�ž�¾�b�p�l�6�+�+�b�p�l�*�r�o�q�*�n�q�+�l�q�^�+�p�a�t�+�b�k�j�p�)�l�]�_�g�o�+�_�-�b�k�j�p�o
�0�Â�#�F1Z

�i7“5C�×�f�^�m Þ �@�j�s�c�q�i�w �A�K �r�w�n�c �/�i7“
� �N�_�p�_�b�g�q�q�_(�
�@�_�I�m�K�_ Þ �A�K�A�W�P �r�w�n�c �/�i7“h>1Z�r1ú	®�ž�¾ �A�R�?�L�0�$�²�F ��g �N�_�p�+
�_�b�g�q�q�_�i7“	©	-	Ö�-�D�i�zh> �A�/ �i7“-��ô���L�Z�’-u2ž�ñ�i#Ø�f�F

	¦�*#A-«�ó1��7�º���ù�Z�… �N�m�q�r�Q�a�p�g�n�r�r�w�n�c �/�i7“�F�h�É�0h>�Z�A�*�r
�i7“,Ý	-	Ö�¾ �?�a�p�m�`�_�r �P�c�_�b�c�p Þ!)�©.)-Á�ù�e�A�F ��g1Z�r�i7“�L�3	À Þ�i
#Ø�ò�äh>6�5­�0 Þ�D�e���Î�Ü�H��.Ý�F�*(4�Åh>1Z6R�i7“�Þ�##p4™-v�• �A�K �i
7“�òh>�™�û�A�K �i7“�º�*#A5ª�9$5!/#p4™ Þ�i7“�F&Ø�8�D�«	®-• Þ�*(
�„�\
,Ý!ÿ�Í�fh>�™�û �R�g�k�c�q�E �F�c�j�t�c�r�g�a�_
� �A�m�s�p�g�c�p�i7“h:1Z�r�º �?�a�p�m�`�_�r-��3�e
 Þ	®�E���i7“h;���L,Ý-Ý-Æ�
�¾
Õ�W�D�«�A
��b�X+'�F

�û�f1•�²�01<!  Þh>�L�R

�i7“��%r�•
&hL �n�v�d�m�l�r�qh>�…�3�g�æ�û�3�D�i7“
 Þ �N�_�j�_�r�g�l�mhM	¦�é�ô�º�3�g �R�g�k�c�q Þ �r�v�d�m�l�r�q�Ž	-�F	©5n-v�¾�D�« Þ�ã-Á	Q�ú
�O�1�§�l,Ÿ�ô	®�ž���ù1Z�r�i7“hL

�X�q�o�a�l�]�_�g�]�c�a�W�P�-�Y�w�b�k�j�p�a�j�_�y
�X�q�o�a�l�]�_�g�]�c�a�w�l�t�b�k�j�p�o�y

-ähL '�ê%®.Ì Þ�Æ�dh>�¾�,�j�m�e�D�§�A�–�*�15­ Þ�E�·hL

�S�]�n�j�e�j�c�6 �l�`�b�p�a�t �$�b�e�h�a �a�q�n�i�k�-�,�%�6 �B�k�j�p �a�q�n�*�*�* �j�k�p �b�k�q�j�`

1Z�#
�)°�D�«���ù Þ�Ö�r�i7“���L,Ý�$�²�F�ê�C6�-«�ó1Z�r
•6Ch>	Ñ�Á0ê�– Þ
�N�B�D�D�§	®'k �{�ˆ5|!×%m�A
¯#� �524Î �F

�05­-É.P�f
+�4�ì Þ�i7“
•6Ch>���­�º&;�S(� �r�w�n�c �/���Î Þ �A�K �i7“	À�e
7–/v2¡ Þ �C�A�i7“�*!&�¡�á�ò�§�F�F1)�*

�_ Þ,Ý#D�û �J�_�r�g�l �K�m�b�c�p�l �&�J�K�' Þ
7–/v2¡�i7“��4‘ Ø�Œ�×�F1Z���#�Æ5­ Þ�Á�B1ú�º�ì6£ Þ�F
+�¶�ê�Š,ÿ�f�F�_ Þ
�R�C�Vh>�ê	®'k��%r�Š,ÿ
&1Z

�i7“h>5n-v�• Þ	©�º�¾�ê Þ�D�« Þ�ã-Á	Q���ú

�X�q�o�a�l�]�_�g�]�c�a�w�h�i�k�`�a�n�j�y
�X�q�o�a�l�]�_�g�]�c�a�W�P�-�Y�w�b�k�j�p�a�j�_�y
�X�q�o�a�l�]�_�g�]�c�a�w�p�a�t�p�_�k�i�l�y

�ô	®�ž�Ý�Ã���~�÷�L�U�+�i#Ø Þ�#/v �N�B�D0ê�–�D�§�F

�2�,�5�,�1�O�1
ü�@
1[1{ �e�p�_�n�f�g�a�v�Ž	-h:	•-}#Ü �3�36�h;h>�ê	®�ž�¾�D�«�A���O�´�ý�F���ù

�l�`�b�p�a�t�æ�û �b�p�g�t�c�p Þ1›6�h>1Z�W�Ž	-�\	®�ù�g �n�b�d�J�?�R�C�VhL

�X�q�o�a�l�]�_�g�]�c�a�W�l�`�b�p�a�t�Y�w�_�k�h�k�n�(�c�n�]�l�d�e�_�t�y



�2�,�5�O�1 �n�b�d�J�?�R�C�V �4�1

�05­1Z�W���c�Ah>�Ø1§	-	Ö�f �a�m�j�m�p�Ž	-h>�™�4%‡6��0��(e Þ�D�«�H!7/¨�
�=
(��C�*�r�F


&�´�·�²�4�û�2�F�Í�´�·�ô�º �C�l�a�_�n�q�s�j�_�r�c�b�N�m�q�r�Q�a�p�g�n�r���Î Þ�´�ý�?�3
,Ý �N�b�d�J�?�R�C�V �÷���~�F
+�¶�ê�3�¾

�• �X�e�j�_�h�q�`�a�c�n�]�l�d�e�_�o'��£�ú0Å Þ�D�§ Þ
�Ú�
	Áh>�Ž	- �e�p�_�n�f�g�a�v�Ü��/}�g �b�p�g�t�c�p1›6� Þ-Ý&^(�	��à�$�*�W	¼1• Þ�D�§�F
�â�g �l�`�b�p�a�th>�…���~ Þ���Î�L �*�l�j�ch>�*�l�`�bh> �*�f�l�c
� �*�i�l�o�&�I�a�p�]�L�k�o�p�'h>�Ò
�{ ���~ �*�a�l�o�F

�*�W-«�ó1Z�W
•6C Þ$y
Õ�e�7�º1[1{�¾���ì$ü%Z�A	®�$�² Þ �a�l�o�p�k�l�`�b�	
�[�Ü�ê Þ �C�N�Q�D�§0÷	:�û �N�B�D���Î�F�â�g!Ç2¡�´h: "h;h>1Z�Æ�*�W��
& Þ-«
�ó1��7h>�Ò�â�g�×�´h:!)�ø�E�Ñ!†�´h;h>1Z�?�3�º���1��h>�™�û �N�B�D���Î�e
�
�ô���~	-	Ö �N�L�E
� �H�N�C�E�´�á�F �N�L�E���Î1•	¼,��J�é�´
��Z�…�*�r	©�L
0À�æ6F(e Þ�´�á�F�H�N�C�E�º�*#A5ª�91•	¼�g!)�ø Þ���Îh>&Ø�8�Þ�ù#p4™�æ�F

	®'k�â�g "�*�r���I Þ�l�ß�´�ý1Z�\�3�º���1��h>�g
&	®�ž1[1{�*�r�Ý4‹
 Þ

�•.)-Á�
 "�´�ýh>��
+ �I�a�p�]�L�k�o�ph>�…	®�ž�¾�ò�ì�7 Þ �R�C�V  Ø,Ÿ�ù�e�A�$
�²h>�?�8�\	-	Ö�… Þ�Ú�
���b�F

�2�,�5�,�2.Û.Û0•$t
�f�w�n�c�p�p�c�d�Ž	-�Ü�ê Þ�D�«�A Þ�÷�L�P1é�Ó�ù.Ý�×/°/°1d%A�F�û�4h>�*�r��

�I Þ-Ý&^�º�C6� Þh>�A.¯ �X�q�o�a�l�]�_�g�]�c�a�W�l�`�b�p�a�t�Y�w�d�u�l�a�n�n�a�b�y�º�ê Þ�D�«�ã-Á
	Q Þ�† ���*,Ÿ

�•�F

�L���ì1›6��ù�g�–&‰ �f�w�n�c�p�p�c�d�Ž	- Þ���¶ �8

ˆ �Ü&Ó�¾�X�q�o�a�l�]�_�g�]�c�a�W�l�`�b�p�a�t�Y�w�d�u�l�a�n�n�a�b�y Þ �n�b�d�r�c�v1›6����ù1Y+-5!4‘
�§�–hM

ˆ �Ü&Ó���ù
Õ�º�*,Ÿ Þ

�• �X�d�u�l�a�n�o�a�p�q�l�w�m�n�r�g�m�l�q�y�F

�l�`�b�p�a�t�º
|�*�C6� Þ1›6�h>�Z�’	•�7�ù�
��.Ý �f�w�n�c�p�p�c�d Þ9·.����¶ �5�F�1
5­ Þ�§,¯�A9·.��},Ý�Î�× �s�n�p�g�e�f�r�i7“�F

�^�k�k�g�i�]�n�g�o �$�9�p�n�q�a�(�b�]�h�o�a�%6]"¡�Ü54*Å�@$£�ò

�q�j�e�_�k�`�a �$�9�b�]�h�o�a�(�p�n�q�a�%�5-ß�¾ �?�a�p�m�`�_�r�@$£�ò���ù5ª�U�+.)$ü Þ�i#Ø

�l�`�b�p�k�k�h�^�]�n �$�9�p�n�q�a�(�b�]�h�o�a�%6]"¡�Ü54*Å �?�a�p�m�`�_�r Þ�	�[�ò

�l�`�b�i�a�j�q�^�]�n �$�9�p�n�q�a�(�b�]�h�o�a�%6]"¡�Ü54*Å �?�a�p�m�`�_�r Þ)X
Õ�ò

�l�`�b�b�e�p�s�e�j�`�k�s �$�9�p�n�q�a�(�b�]�h�o�a�%.>�36]"¡ �N�B�D Þ�©
]	:���ò�Y�Õ

�l�`�b�p�e�p�h�a �$�9f �p�a�t�pg�%�–&‰�?�a�p�m�`�_�r6]"¡ Þ�D�«�E�· �&�@�k�_�q�i�a�j�p �E�j�b�k�'

�l�`�b�]�q�p�d�k�n �$�9f �p�a�t�pg�%�N�B�D�D�§�æ&Ó	Á�i

�l�`�b�j�a�s�s�e�j�`�k�s �$�9�p�n�q�a�(�b�]�h�o�a�%�–&‰ '/°/°1d%A�²	¦�*�W�D�«�Æh>�º	Ñ��4‘�*
�W�_ Þ#‡	£

�_�k�h�k�n�h�e�j�g�o �$�9�b�]�h�o�a�(�p�n�q�a�%/°1d%A�L�*�W��(e�%�À �&�b�]�h�o�a�' �Ü&Ó4��î�D�e Þ
6F(e-Ý& �̂&�p�n�q�a�'�F4��î Þ6F(e1[1{�15­ Þ	•�7�
�ï�·h:9·.� Þ6F(e���§
�–h;

�5�}�#�F�# Þ�º �f�w�n�c�p�p�c�d�Ž	-�?�3	©�º�¾ �n�b�d�R�C�V �1	®�ù�F�…�\	®�ž�ù�g�Ü �N�B�D���I�E�·
�¯�O�² �1[�9 �J�?�R�C�V �ó�× Þ �B�T�G�D�§�A�F�C��1[1{ �`�r�e�l�o0÷	:�û �N�Q���Îh>�F���ù �?�b�m�`�c
�B�g�q�r�g�j�j�c�p�Ü �N�Q���Î0÷�× �N�B�D�F



�4�2 �#�)�H&œ

�h�e�j�g�_�k�h�k�n �$�9�n�a�`�%�P1é/°1d%A Þ6F(e�&�q�c�a�r�g�m�l�q�* �n�_�e�c�q�* �c�r�a�,�'�*

�_�e�p�a�_�k�h�k�n �$�9�c�n�a�a�j�%�Ó�ù/°1d%A Þ6F(e�&�`�g�`�j�g�m�e�p�_�n�f�w�'

�b�e�h�a�_�k�h�k�n �$�9�i�]�c�a�j�p�]�%�D�§/°1d%A Þ6F(e
�q�n�h�_�k�h�k�n �$�9�_�u�]�j�%�S�P�J/°1d%A Þ6F(e�&�k�_�g�j�* �u�c�`�'


+�¶�ê-˜�#1Z�r9·.��}	¼1•h>�ô!&�î���ù

�X�q�o�a�l�]�_�g�]�c�a�W�l�`�b�p�a�t�Y�w�d�u�l�a�n�n�a�b�y

�û�f���@$£�§,¯��4‘
�/°1d%A�û��(eh: �9�p�n�q�a�35n-v�Î�–�
h;hL

�X�q�o�a�l�]�_�g�]�c�a�W�l�`�b�p�a�t�(�^�k�k�g�i�]�n�g�o�(�_�k�h�k�n�h�e�j�g�o�Y�w�d�u�l�a�n�n�a�b�y

 '�Ý�Ã �N�B�D�D�«�º�ù�
�§	l Þh>���ù��(e Þ/°1d%A�?�3�º�*�§
&�hh>�™
�û��(e Þ4��î�Ü�H,Ý�§	l�×�Ò(eh>�(&Ø5\�ž4«.×�F�ê	®�ž-Ý&^�3�§	l��(e Þ�%
�ÀhL

�X�q�o�a�l�]�_�g�]�c�a�w�d�u�l�a�n�n�a�b�y
�X�d�u�l�a�n�o�a�p�q�l�w�_�k�h�k�n�h�e�j�g�o�9�b�]�h�o�a�y

�Ü&Ó�Ü/°/°1d%A.Ý�×9²(ehL

�X�q�o�a�l�]�_�g�]�c�a�w�d�u�l�a�n�n�a�b�y
�X�d�u�l�a�n�o�a�p�q�l�w�_�k�h�k�n�h�e�j�g�o�(�!

�_�e�p�a�_�k�h�k�n�9�^�h�]�_�g�(�!
�b�e�h�a�_�k�h�k�n�9�^�h�]�_�g�(�!
�h�e�j�g�_�k�h�k�n�9�^�h�]�_�g�(�!
�q�n�h�_�k�h�k�n�9�^�h�]�_�g�(�!
�l�`�b�p�a�t�y

 '�ê	©������ �N�B�D�D�§ Þ�D�«�E�· �&�@�k�_�q�i�a�j�p �E�j�b�k�'hL

�X�q�o�a�l�]�_�g�]�c�a�W�l�`�b�]�q�p�d�k�n�9�w�L�e�a�n�n�a �@�a�o�l�n�k�c�a�o�y�(�!
�l�`�b�p�e�p�h�a�9�w�@�a�o �b�a�i�i�a�o �m�q�e �p�k�i�^�a�j�p�y�(�!
�l�`�b�p�a�t�Y�w�d�u�l�a�n�n�a�b�y

5��f(�	� Þ�w	—�Ó�ù Þ/°/°1d%Ah>1[1{�15­ Þ

�•	®�ž�¯�O�£"L Þ4��îhL

�X�d�n�a�b�w�s�p�j�y�w�r�c�v�r�y

�œ"N

�P�d�a �X�d�n�a�b�w�d�p�p�l�6�+�+�s�s�s�*�_�p�]�j�*�k�n�c�y�w�?�P�=�J�y �s�a�^�o�e�p�a�*

�ó�× Þ���¶�û �!�A�R�?�L�"hM
Õ�º-ý �!�A�R�?�L�" �Ü�.�ê�7�² �A�R�?�L%‡#«�F
(µ/°1d%A Þ!  Þ�Å�3�º�*�W �S�P�Jh>&Ø�º�*�W�e�Å�D�§h>�ê	®�ž���ù �X�d�n�a�b



�•hL

�P�d�a �_�k�i�l�h�a�p�a �`�k�_�q�i�a�j�p �e�o �X�d�n�a�b�w�i�]�j�q�]�h�*�l�`�b�y�w�d�a�n�a�y

�ó�× Þ���¶�û �!�R�f�c �a�m�k�n�j�c�r�c �b�m�a�s�k�c�l�r �g�q�f�c�p�c�"�F
Õ�º �!�f�c�p�c�" �Ü��4‘�D�§
�i�]�j�q�]�h�*�l�`�bh:�D�§	Á/ð��/}�g '�Æ�D�« Þ�×&^h;�F

(µ�D#® Þ�æ&Ó���X.×&Ó	®�ž�©�¨�Å Ø1õ�§%P
#h>	©5n-v�¾�D�« Þ�^6C6� Þ
�X�]�q�p�d�k�n

�•�A���ù

�• �X�d�n�a�bhL

http://www.ctan.org


�2�,�5�O�1 �n�b�d�J�?�R�C�V �4�3

�X�]�q�p�d�k�n�w�I�]�n�u �K�a�p�e�g�a�n � �8� �X�d�n�a�b�w�i�]�e�h�p�k�6�i�]�n�u�<�k�a�p�e�g�a�n�*�_�d�y�!
�w�i�]�n�u�<�k�a�p�e�g�a�n�*�_�d�y� �:� 

�F�#�²1Z�W/°1d%A�3�Ø6]"¡�¾4��î�A1§6]"¡�¾6�5­�0�F�15­ Þ4��î
�X�d�n�a�b�w�i�]�e�h�p�k�6�i�]�n�u�<�k�a�p�e�g�a�n�*�_�d�y�w�I�]�n�u �K�a�p�e�g�a�n�y
�¾ �?�a�p�m�`�_�r�A	®�3�9���ùh>�Ò6�5­,Ý�§	l�Æh>1õ$.�Å�Ê�Ü�3	®-}�F

�2�,�5�,�3.Û0•$t �	Ü5c
 '�*�W-Æ�7�J,Ý2Ÿ�_�©
]	:��	®'k�–�*�15­ Þ�E�·hL

�� �l�`�b�P�a�T �s�]�n�j�e�j�c �$�a�t�p�0�%�6 �`�a�o�p�e�j�]�p�e�k�j �s�e�p�d �p�d�a �o�]�i�a
�e�`�a�j�p�e�b�e�a�n �$�j�]�i�a�w�l�]�c�a�*�-�y�% �d�]�o �^�a�a�j �]�h�n�a�]�`�u �q�o�a�`�(
�`�q�l�h�e�_�]�p�a �e�c�j�k�n�a�`

��
+h>�¾ �^�k�k�g6R Þ�D�«�A���ù

�• �X�i�]�e�j�i�]�p�p�a�n�ô	®'k�–�*�05­ Þ.Å	î�F�…
�¾�@ Þ#Ü�*#®2Ÿ-Ý6�"N-Æ�7�J�û�/h>�Ò�º�@ Þ�w-Á1é�›�\�L6�"N �/h>�(&Ø/°1d
%A�²�L6�"N �/�M�3�c�º
|�* Þh>���–�*�f �!�`�q�l�h�e�_�]�p�a�f�_�q �`�c�c�l�e�c�j�k�n�a�`�,�"

�*�W-«�ó Þ1��7�º�Ü �l�h�]�e�j�l�]�c�a�o�9�b�]�h�o�a�ú�O�² �f�w�n�c�p�p�c�d1›6��A�F�3�g Þ
�º1Z�e	©�â6�"N-Æ�7�J�L���F�Ü&Ó�f50���ù �d�u�l�a�n�p�a�t�j�]�i�a�o�9�b�]�h�o�ah>�Ò�º1Z�H
���#%!�Ó�A Þ6�"N/°1d%A�ú���F

�2�,�5�,�4�•#× �	Ü5c
�@$£�A Þ�D�e�L�Æ�?�3�H�á�ê���á�A Þ1½�e6]"¡h>�™�û�@$£�Ø�Ø�º�L�D�e�M

h>�Z�A	®���ù Þ�i#Ø-v�•�3�9 �J�?�R�C�V �D�§ Þ�æ�#�ì�F �F�w�n�c�p�p�c�d%r�91v�²1Z6R

•6C&Ø�–�*�15­ Þ.Å	îhL

�L�]�_�g�]�c�a �d�u�l�a�n�n�a�b �S�]�n�j�e�j�c�6
�P�k�g�a�j �j�k�p �]�h�h�k�s�a�` �e�j �] �L�@�B�@�k�_�A�j�_�k�`�a�` �o�p�n�e�j�c�6

�*�¾�ê	®�ž1[1{�û�@$£�����*�W�D�e�i#Ø�E�
-«�ó1Z�W
•6Ch>�ù

�X�p�a�t�k�n�l�`�b�o�p�n�e�j�c�w�R�C�V �r�c�v�r�y�w�@�m�m�i�k�_�p�i �R�c�v�r�y

�
�E���3�3�96]"¡ Þ�D�e�F
�7�~,¯1•�Î�\�º1Z6R
•6C Þ�\�ó�œ,¯hL

�X�o�a�_�p�e�k�j�w�X�p�a�t�k�n�l�`�b�o�p�n�e�j�c�w� �A�9�i�_�Z�.� �y�!
�w�A�9�i�_�Z�.�y�y

&Ø1[�9�¾�@$£�A�X�o�a�_�p�e�k�j�w� �A�9�i�_�Z�.� �y6]"¡�û�L �C�;�k�a�0�M�F
6F(e Þ��.Ý�\�¾�@$£6]"¡�A�–
•6ChL

�X�o�a�_�p�e�k�j�w�X�p�a�t�p�_�k�h�k�n�w�n�a�`�y�w�N�a�` ���y�y

6]"¡ Þ%A�¶�û�L�p�c�b�P�c�b���M�F

�• �X�p�a�t�p�_�k�h�k�n,Ý�f ��F&Ø�… Þ	•�7 �&�p�c�b�',Ý0ê
�–�F


+�¶�ê���ù

�X�o�a�_�p�e�k�j�w�X�p�a�t�k�n�l�`�b�o�p�n�e�j�c�w�X�p�a�t�p�_�k�h�k�n�w�n�a�`�y�w�N�a�` ���y�y�w�N�a�`�X ���y�y

%A�¶�Ü�=&v-œ�F

+�¶�ê�Î �s�l�g�a�m�b�ch:%Z�*�i#Ø%®"Nh;6R�ó Þ�D�«h>�ô5n���ú�Ž	-�f�w�n�c�p�+

�p�c�d Þ1›6� �q�j�e�_�k�`�ah>1Z�e�ê�ô	®�ž�¾�@$£�A���ù �s�l�g�a�m�b�c�i#Ø�F�C�����ù
�X�p�a�t�k�n�l�`�b�o�p�n�e�j�c

�•�Ü.ã�ê�L0À�ò$7�° Þ�i#Ø��1›�¸�F



�4�4 �#�)�H&œ

�J�?�R�C�V 	_ �n�b�d�J�?�R�C�V  ��§�„�ó ��¬
ï�Ç

�1�� Þ.
h>�ê Þ�D�«�ù �J�?�R�C�V 
� �n�b�d�J�?�R�C�V %®.Ì Þ���¶�©.��*(
h>1Z�e5­
 Þ
•6C�I-v�º	-	Ö Þ�´�á�F�*�W$y
Õ Þ-«�ó1��7�º�¾

�• �X�e�j�_�h�q�`�a�c�n�]�l�d�e�_�o
�A�3-Ý&^�ú0Å Þ�´�á Þ�Ú�
	Áh>�…�\�H(�	��¾ '�Æ! 3{�à�$�*�W���Î1•	¼ Þ
�D�§h>�ê5n-v�• Þ�º�Ý�Ã!)�©���Î Þ�´�á�D�§�F �J�?�R�C�V �H�à�$ �*�a�l�o���Îh>&Ø
�n�b�d�J�?�R�C�V �H��.�	-	Ö�*�W�Ú�
	Á�û �*�l�j�ch> �*�l�`�bh>�*�f�l�c �Ü �*�i�l�oh:�ƒ1Z�W6�
�wh; Þ�D�§�F

(µ�ê���¾ �N�B�D���Î Þ�D�§�A���ù�3	À Þ�œ"Nh>	©5n-v$y
Õ�Å�¾�ã-Á	Q�ú
�O�Ž	- �g�d�n�b�d�6�F�Ò�Æ���º�ê��%r�Š,ÿ�f1Z�W�Ž	-h>
+�¶���L�Š,ÿ&Ø�ê	–���ù
�K�g�I�R�C�V  Þ.
h>�…�Ü�¾�ê#Ü�*�����ù Þ�Æ�d(�	��Š,ÿ�F1Z�W�Ž	-�–&‰�f�*�W��
�I Þ

�• �X�e�b�l�`�bh>�¯�ù�…�ê	®���©�¨%®�Î�W�§�œ"N�F��
+h>&Ñ�f�²�§	l/R�ùh>
�ù �N�m�q�r�Q�a�p�g�n�r���Î�Ø���ù9² Ù(eh>�Ò�¾%¤�æ!7 Þ �N�B�D���Î�Ü�º��(e Þ�F

�X�N�a�m�q�e�n�a�L�]�_�g�]�c�a�w�e�b�l�`�b�y �! �n�q�j�j�e�j�c �k�j �l�`�b�P�a�T�;
�X�e�b�l�`�b

�X�`�k�_�q�i�a�j�p�_�h�]�o�o�W�]�0�l�]�l�a�n�(�-�.�l�p�(�l�`�b�p�a�t�Y�w�^�k�k�g�y
�X�a�h�o�a

�X�`�k�_�q�i�a�j�p�_�h�]�o�o�W�]�0�l�]�l�a�n�(�-�.�l�p�(�`�r�e�l�o�Y�w�^�k�k�g�y
�X�b�e

�X�e�b�l�`�b
�X�q�o�a�l�]�_�g�]�c�a�w�h�i�k�`�a�n�j�y

�X�b�e
�X�q�o�a�l�]�_�g�]�c�a�W�^�k�k�g�i�]�n�g�o�( �! �]�`�` �d�u�l�a�n�h�e�j�g�o

�_�k�h�k�n�h�e�j�g�o�(
�l�h�]�e�j�l�]�c�a�o�9�b�]�h�o�a�Y�w�d�u�l�a�n�n�a�b�y

�X�q�o�a�l�]�_�g�]�c�a�W�P�-�Y�w�b�k�j�p�a�j�_�y
�X�q�o�a�l�]�_�g�]�c�a�W�h�]�p�e�j�-�Y�w�e�j�l�q�p�a�j�_�y
�X�q�o�a�l�]�_�g�]�c�a�W�a�j�c�h�e�o�d�Y�w�^�]�^�a�h�y
�X�q�o�a�l�]�_�g�]�c�a�w�c�n�]�l�d�e�_�t�y
�*�*�*

�¾�05­ Þ���c�Ah>�¾5ª �N�B�D���Î�A�Ø�\	-	Ö�f �f�w�n�c�p�p�c�d�Ž	-h>1Z�e �X�d�n�a�b


�•�¾�÷�L�í�ý�11ú�L��h>1Z�\���#�Ø�3�ù�¾�{�W�í�&�11ú���ù�W�§'��£�F

�F�#�² '�Æ Þ �R�C�V  Ø,Ÿ�ù�eh:��
+ �R�C�V�J�g�t�ch;h>1[�9 Þ �R�C�V �H���Æ�D�«
6R�ó Þ-Ý&^(�	�1›�¸0ê�– �N�B�D1§�º �B�T�G�F
+�¶�ê���ù�05­ Þ�œ"Nh>�ê�Ž�C	®
�ž���ù �l�`�b�h�]�p�a�t

�•�
�#�² �N�B�D���Î Þ0ê�–�Ü���ù �h�]�p�a�t�#�² �B�T�G���Î�F

�2�,�6 �,����!×�„"‚
�@�w �B�_�l�g�c�j �D�j�g�n�m�8�@�]�j�e�a�h�*�B�h�e�l�k�<�q�j�e�r�) �h�e�h�h�a�-�*�b�n�:

�ê	®�ž�Ü�ê Þ#��~�	�æ�×�¶1[1{9²�Ÿ�E1S�£�ø�Ü&Ó�¾�ê Þ#ì-Ò�e5k'§�0!&
�î���ù�Ê"¡�D#K0¥�§	í�*�F

�n�b�d�J�?�R�C�V 
� �`�c�_�k�c�p�D�«6R�5-ß�ê�Ý�Ã �N�B�D���Î Þ�Ê"¡�D#Kh>%A�¶/ð�ê�ù
�*�ó�Æ4™-��æ Þ�N�m�u�c�p�N�m�g�l�r!7�0	”���3�ìh>�Ò�=�(�÷�™�û �?�a�p�m�`�_�r �P�c�_�b�c�p��
�~�=�ì Þ$ü%Z�b	¯�F

�`�c�_�k�c�p�D�«6R���ù�7	•�7 Þ�Ž	- �e�p�_�n�f�g�a�v�E �a�m�j�m�p
� �f�w�n�c�p�p�c�d�
1•�©,��J4«
.× Þ�Ê"¡�D#K�F

�6
+�¶�ê��!É1€�û�ƒ9§-v���ù1Z�W�Ž	-h>	®�ž	•-} �R�C�V �D�?�O Þ1Z�W�ò! 
�d�p�p�l�6�+�+�s�s�s�*�p�a�t�*�]�_�*�q�g�+�_�c�e�)�^�e�j�+�p�a�t�b�]�m�.�d�p�i�h�;�h�]�^�a�h�9�e�b�l�`�b�F

mailto:Daniel.Flipo@univ-lille1.fr
http://www.tex.ac.uk/cgi-bin/texfaq2html?label=ifpdf


�2�,�6�,����!×�„"‚ �4�5

�X�`�k�_�q�i�a�j�p�_�h�]�o�o�W�-�,�l�p�Y�w�^�a�]�i�a�n�y
�X�i�k�`�a�8�^�a�]�i�a�n�:�w�!

�X�q�o�a�p�d�a�i�a�W�d�e�`�a�k�p�d�a�n�o�q�^�o�a�_�p�e�k�j�o�(
�n�e�c�d�p�(�s�e�`�p�d�9�.�.�i�i�Y�w�C�k�a�p�p�e�j�c�a�j�y

�y

�X�p�e�p�h�a�w�O�e�i�l�h�a �L�n�a�o�a�j�p�]�p�e�k�j�y
�X�]�q�p�d�k�n�W�@�* �B�h�e�l�k�Y�w�@�]�j�e�a�h �B�h�e�l�k�y
�X�e�j�o�p�e�p�q�p�a�w�Q�*�O�*�P�*�H�* �X�" �C�Q�P�a�j�^�a�n�c�y
�X�p�e�p�h�a�c�n�]�l�d�e�_�w�X�e�j�_�h�q�`�a�c�n�]�l�d�e�_�o�W�s�e�`�p�d�9�.�,�i�i�Y�w�Q�O�P�H�y�y
�X�`�]�p�a�w�.�,�,�1�y

�X�^�a�c�e�j�w�`�k�_�q�i�a�j�p�y

�X�^�a�c�e�j�w�b�n�]�i�a�y�8�d�]�j�`�k�q�p�6�,�:
�X�p�e�p�h�a�l�]�c�a

�X�a�j�`�w�b�n�]�i�a�y

�X�o�a�_�p�e�k�j�w�*�W���c �y

�X�^�a�c�e�j�w�b�n�]�i�a�y
�X�b�n�]�i�a�p�e�p�h�a�w�P�d�e�j�c�o �p�k �`�k �k�j �] �O�q�j�`�]�u �=�b�p�a�n�j�k�k�j�y
�X�^�a�c�e�j�w�^�h�k�_�g�y�w�K�j�a �_�k�q�h�` �X�h�`�k�p�o�y

�X�^�a�c�e�j�w�e�p�a�i�e�v�a�y
�X�e�p�a�i �s�]�h�g �p�d�a �`�k�c�X�`�k�p�o �X�l�]�q�o�a
�X�e�p�a�i �n�a�]�` �] �^�k�k�g�X�l�]�q�o�a
�X�e�p�a�i �_�k�j�b�q�o�a �] �_�]�p�X�l�]�q�o�a

�X�a�j�`�w�e�p�a�i�e�v�a�y
�X�a�j�`�w�^�h�k�_�g�y
�]�j�` �i�]�j�u �k�p�d�a�n �p�d�e�j�c�o

�X�a�j�`�w�b�n�]�i�a�y
�X�a�j�`�w�`�k�_�q�i�a�j�p�y

�´ �2�,�0{ �`�c�_�k�c�p�D�«6R Þ$7���F



�4�6 �#�)�H&œ

 '�ê�ù �N�B�D�J�?�R�C�V %®.Ì�´ �2�,�0�A Þ�œ"N�Æh>�ê�Ü�#�²�*�W�N�B�D�D�§h>#Ü
�*6��û�^6C6�h>#Ü�i6��L�l�W�ò! h>�Ò '�ê
Õ�º�ê Þ�Ê"¡�D�«�Æh>�*��6]"¡�*
�W�ò! �F

�`�c�_�k�c�p6R�Ý�Ã �N�B�D�D�§ Þ�*�W�#9¼�º!&�î�ó�×	®�ù Þ�D�«h>&Ø�3�á
�n�p�m�q�n�c�p5n-v�;1[1{�*�W �N�m�q�r�Q�a�p�g�n�r�57mh>�\�3�á �n�n�m�u�c�p�2�Ž	-5n-v�*�W���ú
�	+'�1��'k�ó�×�Ê"¡�D�«�F

�ù �`�c�_�k�c�p6Rh>�ê	®�ž�ù�*�W�i�D�§�ó�×�l#A�ù�e�F	®�ž�¾�i�D�§ Þ�A�i�Þ
�A�ú�O���– Þ1›6��
�ó�×�3	À Þ�ù�e�F�L�15­�l#A�ù�ÎhL

�`�c�_�k�c�p�N�B�D,��J4«.×�ù�ehM

�r�p�_�l�q�i�¥�ø�ù�ehM

�f�_�l�b�m�s�r�N�B�D.‹&‰�ù�e�F

9·.� Þ�ù�e�û �^�a�]�i�a�nh>�ê	®�ž1[1{-Ý&^�3	À Þ�Q�þ1›6��
�G��h>��
+hL�ù
�X�`�k�_�q�i�a�j�p�_�h�]�o�o�W�-�,�l�p�(�d�]�j�`�k�q�p�Y�w�^�a�]�i�a�n�y�
�ó�×.‹&‰�ù�e�F

�Ê"¡�D#K�é-œ��/}�g�ê1›�¸ Þ�I6C�F�ê	®�ž1›�¸ �`�c�_�k�c�p6R(��7 Þ�*�W
�I6Ch>�\	®�ž(����–&‰�*�W�_ Þ�I6C�F.��í.H	•-} �`�c�_�k�c�p6R Þ�[�þ�D�«
�^�a�]�i�a�n�q�o�a�n�c�q�e�`�a�*�l�`�b�F

.ã�Ø�\�c�
�•%(�›�¬�´ �2�,�0�A Þ�œ"N�F
�â�g,��J4«.×�ù�e Þ�Ê"¡�D#K �X�i�k�`�a�8�^�a�]�i�a�n�:h>�Ø�\1›�¸�f �E�m�c�r�r�g�l�e�c�l

�I6Ch>�…�Ü! 3{	¼�×�²�ã(25­�Ÿ�F1[1{1›6��ï-�9£�Ÿ Þ�ò�äh:1Z�W���c�ê
�ù �0�0 �k�kh;h>
�"L�–5­�Ÿ Þ�×&^h:�3�D	²�¦h;�F1›6� �f�g�b�c�m�r�f�c�p�q�s�`�q�c�a�r�g�m�l�q
6]"¡#®$5 Þ�^6Ch>�Ò	©6]"¡ ' �Æ#®$5 Þ�c$5�^6C�F�â�g�X�i�k�`�a�8�p�n�]�j�o�:
�
�X�i�k�`�a�8�d�]�j�`�k�q�p�: Þ-Ý&^�\�º�*�e Þh>�…�\�Ü�–�*�¾�…�\�^�m Þ�ù5­�0�F



�• �X�p�e�p�h�a�w�yh>�X�]�q�p�d�k�n�w�yh>�X�e�j�o�p�e�p�q�p�a�w�y
� �X�p�e�p�h�a�c�n�]�l�d�e�_�w�y�–&‰�^6C
6� Þ�P�©�F �X�p�e�p�h�a�W�Y�w�y
� �X�]�q�p�d�k�n�W�Y�w�y Þ1›6��5-ß�ê�–&‰6]"¡�¾ �E�m�c�r�r�g�l�e�c�l
�I6C Þ5­�Ÿ�0 Þ�^6C
��æ&Ó	Á�F

5­�Ÿ�A Þ�^6C
��c�^6C � �b�n�]�i�a�¦�“ �05­ Þ

�• �X�o�a�_�p�e�k�j�w�y
� �X�o�q�^�o�a�_�p�e�k�j�w�y
�
�Ý�Ã�F

,��J�x1é Þ�*�r�4�ó�ã(2�´�^�\	®�ž.ã�ê�‡-™�3�W�D�«�F�…�\ Þ�–�*�3��
/}�ê1›�¸ Þ�I6C�F

�{�æ�i�¥�ø�Ü�{�ù,��J Þ�P�©���¾ �b�n�]�i�a�¦�“�A�F�¯�ù�ê�i�Þh: �8 
� �:h;
-�5­ Þ1›6�h>�ù�Ê"¡�D�« Þ�*�W�ù�Î�
�–&‰�*�W���I Þ�<�F�¾1Z�W���c�Ah>#Ü
�*6��3�H ��g	•2¡ �8�d�]�j�`�k�q�p�6�,�:&Ø6]"¡�û.‹&‰�d�Î�F

5��f�i�¥�ø Þ�^6C6�h>�è���Ã.Í1[1{

�• �X�b�n�]�i�a�p�e�p�h�a�w�y�
2Ÿ�_-Ý&^�{�*
�æ�i�¥�ø Þ�^6C�F
+�¶5n-vh>���ù �^�h�k�_�g�¦�“	®�ž�
�–&‰�c�^6Ch>�¾1Z�W���c
�A�\	®7“�*�–�
�F�F�#�²#®$5

�• �X�o�a�_�p�e�k�j�w�y
� �X�o�q�^�o�a�_�p�e�k�j�w�y�3�¾�i�¥�ø
�0�õ�ó0ê�–%A�¶�F

�§,¯�¦�“�A Þ

�• �X�l�]�q�o�a�5-ß�ê�*�W�î�*�W�Å6]"¡�§,¯�ò!  Þ�P�©�F


�•hL �X�k�j�h�u�E�X�q�j�_�k�r�a�n�E �X�]�h�p
� �X�p�a�i�l�k�n�]�hh>	®�ž.ã�ê�Â�#�Z�’ Þ�*�r�Ê"¡
���¶�F���ì�í�&�1h>�ê	®�ž1[1{�ê�i�Þ�A Þ�P�©�
�–-��Ê"¡���¶�F

�8.P
+�ßh>�Ã.Í�ê4«.× �`�c�_�k�c�p6R Þ�D�«�^�a�]�i�a�n�q�o�a�n�c�q�e�`�a�*�l�`�b�
�Â�#�*
�W�Q5­ Þ!¤-«�F1Z�W�Ž	-�3�¾�ƒ0v�Å4‘ Ø�Ah>	”�…�\ Þ%‡#«
�f�r�r�n�8�-�-�j�_�r�c�v�+�`�c�_�k�c�p�,�q�m�s�p�a�c�d�m�p�e�c�,�l�c�r�-	®�Â	•�F�_ Þ�E�·�F

http://latex-beamer.sourceforge.net/


�A�f�_�n�r�c�p �3

�x
Ä
ü�@

�ƒ1l�-���“�• �J�?�R�C�V�k�‚�Ñ�ó�Î�b�G�*�†0Ý"Ê�¿5*	V�ã�9	¨$Ë�¸ e�^�v�ò�Ä
�…�ò�¸�ôg¼ �J�?�R�C�V1*�˜�ª�ô�¶�Ñ�ó�—0¾�{�e�E�Œ0o�( e�¶"Ê�Ú�Ž4q�� e�ò�Ä�Î
�Á�zg¼�ƒ2" e �J�?�R�C�V�g�•,b4� _�(�š�.�Ð�Ý0Ý��4q�I�Î�O�ó#¾�Íg¼�f�í�l��&3
�í�Í e�¶���Î

�3�,�/ �60c

�l�e�_�p�q�n�a�¦�“	®�ž�¾ �J�?�R�C�V -�!&�î-Ý-Æ�´�ý�F.�%( Þ�•%/.H	•&Ñ �J�?�R�C�V
�K�_�l�s�_�j�Y�/�[�F�*�e5­h>1Z#A�e�7�L�}2Ÿ Þ�þ4ó�„h>�•
+%¤�g Þ�O�Õ
��² Þ	Y� 
	©'k�¾�*�W���ä Þ$7�°�P	•�}�F	¦�*�e5­h> �J�?�R�C�V �0"  Þ �l�e�_�p�q�n�a�¦�“�����f
�X�m�^�a�v�e�a�n

�•h> �!�m�" ,¯"¡ �!�o�s�_�b�p�_�r�g�a�"�F-ß�ì�9�ù Þ�;%¤
+�²�E�•�²�E�Ü&Ó�Ä
4�%¤1ú	®�ž�ù�i�� �@��c�x�g�c�p�;%¤�#�²�•�‚�¹�# Þ1)�Ìh>5P�C1Z	®'k5n-v�*�r1�
(¶ Þ�7�~�m�»�F	¦�éh>
+�¶�L�*#A%®#+.)-Á
+ �H�_�t�_'k�ù�
�ó�× �J�?�R�C�V�i�D�«
 Þ �X�m�^�a�v�e�a�n�d�jh> �l�e�_�p�q�n�a�¦�“�H�=�è�ò�F

5P�C!&�î�¾ �J�?�R�C�V-�-Ý-Æ�´�ý Þ�e�7�L�}2Ÿ Þ�þ4ó�„&Ø�81[�9�•0À%ò�qh>
�Ò�…1§�º���L�ù Þ�F1Z�ª�D�«�ô�º�ù�…��.Ý�#7“#U���äh>�35n-v���O6D�é Þ�´
�ø�F

�*�r�Ž	-h>
+ �c�n�g�a
� �c�c�n�g�ah: �R�f�c �J�?�R�C�V �A�m�k�n�_�l�g�m�l�Y�1�[-��L�•%/h;h>�Ü&Ó
�n�q�r�p�g�a�i�q	®�ž�Þ5� �l�e�_�p�q�n�a�¦�“ Þ�þ4óh>�?�ò�ò�Å�¤�è�f �J�?�R�C�V Þ�´�ý�ù'k�F

/ð�Æ�R�W�Ž	-	©�º�ú�è�f �l�e�_�p�q�n�a�¦�“�3	Àh> �n�q�r�p�g�a�i�q�Ž	-�L(��� Þ&��´�¦
�“h> �l�o�l�e�_�p�q�n�a�F �n�q�r�p�g�a�i�q Þ�è�ò�P+'�¾�g�…�µ�<�©�ù�f �N�m�q�r�Q�a�p�g�n�r�F	¦�éh>
-ß�ì�Ž	-	®�ž�ù�
+'�1�Ý4‹ Þ
•6C�F�Z�*�º �V�W�+�n�g�ah>�e#®�F���H.‹�²�…�F �R�f�c
�J�?�R�C�V �E�p�_�n�f�g�a�q �A�m�k�n�_�l�g�m�l�Y�2�[h:	,(� �R�f�c �J�?�R�C�V �A�m�k�n�_�l�g�m�l�Y�1�[���Ùh;-�.�%(
�•%/�f�ò2¡ Þ�Ž	- �,

�J�?�R�C�V�F �è�ò Þ�´ �ý �	 �[ 	® 'k �º �I�a�p�]�L�k�o�ph> �B�m�l�_�j�b �C�, �I�l�s�r�f%®�Î  Þ
�I�A�P�=�B�K�J�P Þ�ƒ�ó�7�Ù�F �I�a�p�]�L�k�o�p���ù5ª�9�è�ò Þ�7�~%®#+.)-ÁhL �I�A�P�=�B�K�J�P�F
(� �I�A�P�=�B�K�J�P�ó�×9¼4ÿ�´�ø�3	Àh>�I�a�p�]�L�k�o�p�ó�× Þ�º�Ù,ÿ Þ �N�m�q�r�Q�a�p�g�n�r�D
�§h>	®�ž�ã�O �J�?�R�C�V�A�F�Z�•%/	®�ž!7 �? �S�q�c�p���q �K�_�l�s�_�j �d�m�p �K�c�r�_�N�m�q�r�Y�/�3�[h>�Ü
&Ó�Y�/�5�[�F

4Ê�g �J�?�R�C�V 
� �R�C�V �´�ýh:�ž	˜�i7“h;���~�e�7 Þ.�%(-É.P.H	•&Ñ �R�C�V
�S�l� �̀m�s�l�b�Y�/�4�[�F



�5�. �x
Ä
ü�@

�3�,�0 �l�e�_�p�q�n�a�Þ�Ú
�@�w �S�p�q �M�q�u�_�j�b�8�k�o�q�n�o�<�^�h�q�a�s�e�j�*�_�d�:

�3�,�0�,�/ �{�¥	T�é
�*�W �l�e�_�p�q�n�a�¦�“ �/	®�ž�ù�15­�R�W

�•�A Þ�*�W�
�Ý�Ã

�X�^�a�c�e�j�w�l�e�_�p�q�n�a�y�$x; y �%�, �, �,�X�a�j�`�w�l�e�_�p�q�n�a�y

�Ü&Ó

�X�^�a�c�e�j�w�l�e�_�p�q�n�a�y�$x; y �%�$x0 ; y0 �%�, �, �,�X�a�j�`�w�l�e�_�p�q�n�a�y

�7�i x; y; x 0; y0 �º!)�â�g �X�q�j�e�p�h�a�j�c�p�d&Ø-Á Þh>�©�ß�Æ�dh:5��f�¾�l�e�_�p�q�n�a
�¦�“�P�P�ž�éh;h>1ú	®�ž���ù

�•
+

�X�o�a�p�h�a�j�c�p�d�w�X�q�j�e�p�h�a�j�c�p�d�y�w�-�*�.�_�i�y

�
��.Ý�F �X�q�j�e�p�h�a�j�c�p�d Þ9·.��}�º �- �l�p�F#Ü�*�W�7�âh>(x; y)h>�¾�D�«�A�û�´
�ý�A ��*�W!Ì�ý Þ	Q���F	®1› Þ#Ü�i�W�7�âh> (x0; y0)h>�û!Ì�ý�
�1-•�•�†�©
�# Þ�Ö�^�F

�ò�ì�7 Þ&��´

�•�º�15­�R#A���Î�P�*

�X�l�q�p�$x; y �%�w�m�`�h�c�a�r�y

�Ü&Ó

�X�i�q�h�p�e�l�q�p�$x; y �%�$� x; � y�%�wn�y�w�m�`�h�c�a�r�y

�@��c�x�g�c�p�;%¤�º�*�W���é�F�…�\5n-v�ù

�•

�X�m�^�a�v�e�a�n�$x1 ; y1 �%�$x2 ; y2 �%�$x3 ; y3 �%

�
 "�F

�/ �E�3�E ��êh> �n�g�a�r�s�p�c�¦�“�Ø5n�^�m Þ �J�?�R�C�V �0" h>�L4‘$.	o�ù�Mh>�85n0Å�O�Ž	-�F

mailto:osurs@bluewin.ch


�3�,�0�l�e�_�p�q�n�a�Þ�Ú �5�/

�3�,�0�,�0$Ö�¥

�X�o�a�p�h�a�j�c�p�d�w�X�q�j�e�p�h�a�j�c�p�d�y�w�1�_�i�y
�X�^�a�c�e�j�w�l�e�_�p�q�n�a�y�$�-�(�-�%

�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�,�(�-�%�w�-�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�-�(�,�%�w�-�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�-�(�-�%�w�-�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�-�(�.�%�w�*�1�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�-�(�/�%�w�*�/�/�/�/�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�-�(�0�%�w�*�.�1�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�-�(�1�%�w�*�.�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�-�(�2�%�w�*�-�2�2�3�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�.�(�-�%�w�-�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�.�(�/�%�w�*�2�2�2�3�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�.�(�1�%�w�*�0�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�/�(�-�%�w�-�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�/�(�.�%�w�-�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�/�(�0�%�w�*�3�1�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�/�(�1�%�w�*�2�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�0�(�-�%�w�-�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�0�(�/�%�w�-�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�0�(�1�%�w�*�4�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�1�(�-�%�w�-�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�1�(�.�%�w�-�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�1�(�/�%�w�-�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�1�(�0�%�w�-�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�1�(�2�%�w�*�4�/�/�/�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�2�(�-�%�w�-�y�y
�X�l�q�p�$�,�(�,�%�w�X�h�e�j�a�$�2�(�1�%�w�-�y�y

�X�a�j�`�w�l�e�_�p�q�n�a�y

�
�

�
�

�
�

�
�

�
�

�
�

�
��

�
�
�
�
�
�
�
�
�
�
�
�
�
��

�
�
�
�
�
�
�
�
�
�
�
�
�
��

�
�
�
�
�
�
�
�
�
�
�
�
�
��

�
�
�
�
�
�
�
�
�
�
�
�
�
��

�
�
�
�
�
�
�
�
�
�
�
�
�
��

� � � � � � � � � � � � � ��





































�
�
�
�
�
�
�
�
�
�
�
�
�
��

� � � � � � � � � � � � � ��

�
�

�
�

�
�

�
�

�
�

�
�

�
��

�
�

�
�

�
�

�
�

�
�

�
�

�
��

�
�

�
�

�
�

�
�

�
�

�
�

�
��

� � � � � � � � � � � � � ��

�
�

�
�

�
�

�
�

�
�

�
�

�
��

�
�

�
�

�
�

�
�

�
�

�
�

�
��

               

! ! ! ! ! ! ! ! ! ! ! ! ! !!

"
"

"
"

"
"

"
"

"
"

"
"

"
""

#
#

#
#

#
#

#
#

#
#

#
#

#
##

%
%

%
%

%
%

%
%

%
%

%
%

%
%%

( ( ( ( ( ( ( ( ( ( ( ( ( ((

,
,

,
,

,
,

,
,

,
,

,
,

,
,,

%¤�g�ù

�•

�X�l�q�p�$x; y �%�w�X�h�e�j�a�$x1 ; y1 �%�wlength �y�y

�
 "�F

�• �X�h�e�j�a�L�R�W	•2¡hL

�/�, �*�W�e	Å	Å2¡h>

�0�,�*�W4†�ƒ�F

�e	Å	Å2¡5n ��ž�1�3�7�+�×

� 6; � 5; : : : ; 5; 6;

&Ø�8�…�\5n-v�m/vh:5� �/ �ž�éh>���L�U%��7h;h>�´�ý6]"¡�f#Ü�*/�4ó�A�÷�L
�0�3�W	®'k Þ�O�Õ�}�F4†�ƒ�º!)�â�g �X�q�j�e�p�h�a�j�c�p�d�
.2 Þ�F4†�ƒ Þ	•2¡ '�*�W
�ð!&%¤�g�Æ�º�ð!&�Ö�^h>�Z�’�í�&1ú�º�Ã�b�Ö�^�F



�5�0 �x
Ä
ü�@

�3�,�0�,�1#a5R

�X�o�a�p�h�a�j�c�p�d�w�X�q�j�e�p�h�a�j�c�p�d�y�w�,�*�3�1�i�i�y
�X�^�a�c�e�j�w�l�e�_�p�q�n�a�y�$�2�,�(�0�,�%

�X�l�q�p�$�/�,�(�.�,�%�w�X�r�a�_�p�k�n�$�-�(�,�%�w�/�,�y�y
�X�l�q�p�$�/�,�(�.�,�%�w�X�r�a�_�p�k�n�$�0�(�-�%�w�.�,�y�y
�X�l�q�p�$�/�,�(�.�,�%�w�X�r�a�_�p�k�n�$�/�(�-�%�w�.�1�y�y
�X�l�q�p�$�/�,�(�.�,�%�w�X�r�a�_�p�k�n�$�.�(�-�%�w�/�,�y�y
�X�l�q�p�$�/�,�(�.�,�%�w�X�r�a�_�p�k�n�$�-�(�.�%�w�-�,�y�y
�X�p�d�e�_�g�h�e�j�a�o
�X�l�q�p�$�/�,�(�.�,�%�w�X�r�a�_�p�k�n�$�)�0�(�-�%�w�/�,�y�y
�X�l�q�p�$�/�,�(�.�,�%�w�X�r�a�_�p�k�n�$�)�-�(�0�%�w�1�y�y
�X�p�d�e�j�h�e�j�a�o
�X�l�q�p�$�/�,�(�.�,�%�w�X�r�a�_�p�k�n�$�)�-�(�)�-�%�w�1�y�y
�X�l�q�p�$�/�,�(�.�,�%�w�X�r�a�_�p�k�n�$�)�-�(�)�0�%�w�1�y�y

�X�a�j�`�w�l�e�_�p�q�n�a�y

-� � � ��:
� � � � � �1

� � � � � � �*

�
�
�
���

XXXXXXXy
C
C
C
CCO

��	 �
�
�
���

 "$,62-v�ù

�•

�X�l�q�p�$x; y �%�w�X�r�a�_�p�k�n�$x1 ; y1 �%�wlength �y�y

$,62 Þ�e	Å	Å2¡�6%��•%¤�g Þ4ó�·�=�}��h>5n ��ž�1�3�7�+�×

� 4; � 3; : : : ; 3; 4:

&Ø�85n-v�m/vh:5��/ �ž�éh>���L�U%��7h;�F�F�#

�• �X�p�d�e�_�g�h�e�j�a�o�â�•	Å�

�0�e Þ�R�W$,62�õ�ó Þ���¶�F



�3�,�0�l�e�_�p�q�n�a�Þ�Ú �5�1

�3�,�0�,�2
ú

�X�o�a�p�h�a�j�c�p�d�w�X�q�j�e�p�h�a�j�c�p�d�y�w�-�i�i�y
�X�^�a�c�e�j�w�l�e�_�p�q�n�a�y�$�2�,�( �0�,�%

�X�l�q�p�$�.�,�(�/�,�%�w�X�_�e�n�_�h�a�w�-�y�y
�X�l�q�p�$�.�,�(�/�,�%�w�X�_�e�n�_�h�a�w�.�y�y
�X�l�q�p�$�.�,�(�/�,�%�w�X�_�e�n�_�h�a�w�0�y�y
�X�l�q�p�$�.�,�(�/�,�%�w�X�_�e�n�_�h�a�w�4�y�y
�X�l�q�p�$�.�,�(�/�,�%�w�X�_�e�n�_�h�a�w�-�2�y�y
�X�l�q�p�$�.�,�(�/�,�%�w�X�_�e�n�_�h�a�w�/�.�y�y

�X�l�q�p�$�0�,�(�/�,�%�w�X�_�e�n�_�h�a�w�-�y�y
�X�l�q�p�$�0�,�(�/�,�%�w�X�_�e�n�_�h�a�w�.�y�y
�X�l�q�p�$�0�,�(�/�,�%�w�X�_�e�n�_�h�a�w�/�y�y
�X�l�q�p�$�0�,�(�/�,�%�w�X�_�e�n�_�h�a�w�0�y�y
�X�l�q�p�$�0�,�(�/�,�%�w�X�_�e�n�_�h�a�w�1�y�y
�X�l�q�p�$�0�,�(�/�,�%�w�X�_�e�n�_�h�a�w�2�y�y
�X�l�q�p�$�0�,�(�/�,�%�w�X�_�e�n�_�h�a�w�3�y�y
�X�l�q�p�$�0�,�(�/�,�%�w�X�_�e�n�_�h�a�w�4�y�y
�X�l�q�p�$�0�,�(�/�,�%�w�X�_�e�n�_�h�a�w�5�y�y
�X�l�q�p�$�0�,�(�/�,�%�w�X�_�e�n�_�h�a�w�-�,�y�y
�X�l�q�p�$�0�,�(�/�,�%�w�X�_�e�n�_�h�a�w�-�-�y�y
�X�l�q�p�$�0�,�(�/�,�%�w�X�_�e�n�_�h�a�w�-�.�y�y
�X�l�q�p�$�0�,�(�/�,�%�w�X�_�e�n�_�h�a�w�-�/�y�y
�X�l�q�p�$�0�,�(�/�,�%�w�X�_�e�n�_�h�a�w�-�0�y�y

�X�l�q�p�$�-�1�(�-�,�%�w�X�_�e�n�_�h�a�&�w�-�y�y
�X�l�q�p�$�.�,�(�-�,�%�w�X�_�e�n�_�h�a�&�w�.�y�y
�X�l�q�p�$�.�1�(�-�,�%�w�X�_�e�n�_�h�a�&�w�/�y�y
�X�l�q�p�$�/�,�(�-�,�%�w�X�_�e�n�_�h�a�&�w�0�y�y
�X�l�q�p�$�/�1�(�-�,�%�w�X�_�e�n�_�h�a�&�w�1�y�y

�X�a�j�`�w�l�e�_�p�q�n�a�y

bej
��

��

&%

'$

&%

'$

behjm
�


��

��

��

��

��

��

��

��

��

��

��

"!

# 

"!

# 

&%

'$

r u x z }



�•

�X�l�q�p�$x; y �%�w�X�_�e�n�_�h�a�w�b�g�_�k�c�r�c�p�y�y

 "�f�*�W�²�B�¾ (x; y) !&� h:�3�º	Y� h;�û �b�g�_�k�c�r�c�p Þ�²�F �l�e�_�p�q�n�a�¦�“	©
�5-ß!&� �F�ò�º �/�2 �k�kh>&Ø�8	o���¾1Z�W4ó�·�P�1h>�\�3�º�÷�L Þ!&� 1ú	®�Â
�#�F

�• �X�_�e�n�_�h�a�&�ó�×�²!�h:�‚�8 Þ�²�ýh;�F

/ð%¤�g Þ�í�&�*�eh>�ê	®'k5n-v�Z�’�Ž	- Þ�[�þh>�•
+ �c�c�n�g�a�Ü&Ó�n�q�r�p�g�a�i�q�F
1Z�r�Ž	- Þ.�%(.2�£.H	•&Ñ �R�f�c �J�?�R�C�V �E�p�_�n�f�g�a�q �A�m�k�n�_�l�g�m�l�Y�2�[�F

�l�e�_�p�q�n�a�¦�“1§�L	¦�é�*�W	®'k�F
+�¶�ê�3�u9¦�g Þ�C-v Þ-Æ$!h:�Ü&Ó�w
%P�*�W#+�w�
+'�1h;h>�©�# Þ�²
�!Ì�ý1ú	®�ž ��i�� �@��c�x�g�c�p�;%¤�y�×�F.H!7
���c �E�p�_�n�f�g�a�q �g�l �J�?�R�C�V �0" �Y�/�5�[�ž	˜ �H�_�t�_�i�D�§�F



�5�2 �x
Ä
ü�@

�3�,�0�,�3�„�¥'J�¤��

�X�o�a�p�h�a�j�c�p�d�w�X�q�j�e�p�h�a�j�c�p�d�y�w�,�*�4�_�i�y
�X�^�a�c�e�j�w�l�e�_�p�q�n�a�y�$�2�(�1�%

�X�p�d�e�_�g�h�e�j�a�o
�X�l�q�p�$�-�(�,�*�1�%�w�X�h�e�j�a�$�.�(�-�%�w�/�y�y
�X�l�q�p�$�0�(�.�%�w�X�h�e�j�a�$�)�.�(�-�%�w�.�y�y
�X�l�q�p�$�.�(�/�%�w�X�h�e�j�a�$�)�.�(�)�1�%�w�-�y�y
�X�l�q�p�$�,�*�3�(�,�*�/�%�w� �=� �y
�X�l�q�p�$�0�*�,�1�(�-�*�5�%�w� �>� �y
�X�l�q�p�$�-�*�3�(�.�*�5�1�%�w� �?� �y
�X�l�q�p�$�/�*�-�(�.�*�1�%�w� �]� �y
�X�l�q�p�$�-�*�/�(�-�*�3�%�w� �^� �y
�X�l�q�p�$�.�*�1�(�-�*�,�1�%�w� �_� �y
�X�l�q�p�$�,�*�/�(�0�%�w� �B�9

�X�o�m�n�p�w�o�$�o�)�]�%�$�o�)�^�%�$�o�)�_�%�y� �y
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F =
p

s(s � a)( s � b)( s � c)

s :=
a + b+ c
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�X�h�e�j�a�p�d�e�_�g�j�a�o�o�w�,�*�-�1�i�i�y
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�X�l�q�p�$x; y �%�w�X�k�r�]�h�$w; h�%�y
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�X�l�q�p�$x; y �%�w�X�k�r�]�h�$w; h�%�W�n�m�q�g�r�g�m�l�Y�y

	®�ž�õ�ó�*�W�A�B�¾ (x; y) +'�E�Ï�û w 7–�û h  Þ�•�²�F
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�•	®�ž�ï�·%¤�ÏhL�*6R�û �X�h�e�j�a�p�d�e�_�g�j�a�o�o�w�j�c�l�e�r�f�yh>	¦�*6R�û
�X�p�d�e�j�h�e�j�a�o(� �X�p�d�e�_�g�h�e�j�a�o�F

�• �X�h�e�j�a�p�d�e�_�g�j�a�o�o�w�j�c�l�e�r�f�y �Ø�â�Ã�b
��ð!&
!&%¤h:	˜�i�� �@��c�x�g�c�p�;%¤h;�L�æ�ùh> �X�p�d�e�j�h�e�j�a�o(� �X�p�d�e�_�g�h�e�j�a�o�Á	®�ž�æ
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�X�o�]�r�a�^�k�t�w�X�b�k�h�`�a�n�]�y

�$�0�,�(�/�.�%�W�^�h�Y�w�! �`�a�b�e�j�e�p�e�k�j
�X�i�q�h�p�e�l�q�p�$�,�(�,�%�$�,�(�.�4�%�w�.�y

�w�X�h�e�j�a�$�-�(�,�%�w�0�,�y�y
�X�i�q�h�p�e�l�q�p�$�,�(�,�%�$�0�,�(�,�%�w�.�y

�w�X�h�e�j�a�$�,�(�-�%�w�.�4�y�y
�X�l�q�p�$�-�(�.�4�%�w�X�k�r�]�h�$�.�(�.�%�W�p�h�Y�y
�X�l�q�p�$�-�(�.�5�%�w�X�h�e�j�a�$�-�(�,�%�w�1�y�y
�X�l�q�p�$�5�(�.�5�%�w�X�k�r�]�h�$�2�(�2�%�W�p�h�Y�y
�X�l�q�p�$�5�(�/�.�%�w�X�h�e�j�a�$�-�(�,�%�w�4�y�y
�X�l�q�p�$�-�3�(�.�5�%�w�X�k�r�]�h�$�2�(�2�%�W�p�n�Y�y
�X�l�q�p�$�.�,�(�.�5�%�w�X�h�e�j�a�$�-�(�,�%�w�-�5�y�y
�X�l�q�p�$�/�5�(�.�4�%�w�X�k�r�]�h�$�.�(�.�%�W�p�n�Y�y

�y
�X�j�a�s�o�]�r�a�^�k�t�w�X�b�k�h�`�a�n�^�y
�X�o�]�r�a�^�k�t�w�X�b�k�h�`�a�n�^�y

�$�0�,�(�/�.�%�W�h�Y�w�! �`�a�b�e�j�e�p�e�k�j
�X�l�q�p�$�,�(�-�0�%�w�X�h�e�j�a�$�-�(�,�%�w�4�y�y
�X�l�q�p�$�4�(�,�%�w�X�q�o�a�^�k�t�w�X�b�k�h�`�a�n�]�y�y
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�X�l�q�p�$�/�0�(�.�2�%�w�X�h�e�j�a�$�,�(�-�%�w�-�,�.�y�y
�X�l�q�p�$�-�0�(�-�.�4�%�w�X�q�o�a�^�k�t�w�X�b�k�h�`�a�n�]�y�y
�X�i�q�h�p�e�l�q�p�$�/�0�(�4�2�%�$�,�(�)�/�3�%�w�/�y

�w�X�q�o�a�^�k�t�w�X�b�k�h�`�a�n�^�y�y
�X�a�j�`�w�l�e�_�p�q�n�a�y
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�X�j�a�s�o�]�r�a�^�k�t�w�l�_�k�c�y
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�X�o�]�r�a�^�k�t�w�l�_�k�c�y�$�u�g�b�r�f�*�f�c�g�e�f�r�%�W�n�m�q�g�r�g�m�l�Y�w�a�m�l�r�c�l�r�y

1j,Ÿ 
Ü%»h>�F�����ù

�•

�X�l�q�p�$x; y �%�X�q�o�a�^�k�t�w�l�_�k�c�y

1j,Ÿ�©�#���7 Þ2Ÿ-� %B,C�F
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�• �X�p�d�e�j�h�e�j�a�o
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�•1ú�H�	6��i�� �@��c�x�g�c�p�;%¤h>�{�*�W

�•1ú�H-z*��ž�Æ�÷�L

�•�F

�• P1 = ( x1; y1); P2 = ( x2; y2) 
� m1; m2 �›�­,¯"¡�*�W�i�� �@��c�x�g�c�p�;%¤
 Þ�R�W#·9¼	˜�Z�â�©�O�Õ�F�A4™�ï�·9¼S = ( x; y) �Á ��11<�e#+%P�–

8
<

:
x =

m2x2 � m1x1 � (y2 � y1)
m2 � m1

;

y = yi + mi (x � x i ) ( i = 1 ; 2):
�&�3�,�/�'

4Ê�g�ó�×�C-v Þ �X�m�^�a�v�e�a�n

�• Þ �H�_�t�_#+�w	•-} �E�p�_�n�f�g�a�q �g�l �J�?�R�C�V �0" �Y�/�5�[�F
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