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� ,����	;  �

 �F=4; − :l��6G �5& � m=���� �F=4; : 
� �6
F�   _
°`P = :°cP−; − °cP = :����4 �5& � m=����

 �F=4; − :����4 �5& � m=���� �F=4; :��-��6� �6
F�
°`P− = :°cP; − :°cP−; = :l��6G �5& � m=����

����0� −`
���1 

 e� 0 ,  y�M<Y e�n�&SB y8 oE��� �<�M�� ���<�� LB
!@�&.6� F[ 3. 0  =�I

���T6 ����G
en�&SB; ~− �� � en�&SB L�	 �MB = � =�I &+;,   c

!|− �� =
c = |c| = |� + `−| = |:�−; − `−| = $ ¡ $9I

 L en�&SB; � T;�RD L ( =�I L�	 �MB ( en�&SB &+;,   `
!�− ��

\S 3�
�� \ �<�T�� ,)/"
|\S − �−| = H \ $9I

� = |\S − �−| :HG �>�� �,-�
� = \S − �− :C0%" �,

�− = \S − �− :�G
cc− = \S :�� lK@" p>��

c− = \S �G

�l� HG $�
�� [
6
F�
2cN = �  $9I  c

2� 4 , 4 qF  `
2�` = 4 � , �� = � q- , _ = \   �
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����0�� C�=T0� −�
]�5	 �� |�� 

�]�5	 �� |��� [
6
F�
2CF9� 4T� �0M�" �6 �	
�y� H'  c

2 qF ,  �6 V�1 � , qF  = qF � + �  H
E �L�  `
l�T6 ����1

 O��E� L, I¢�%�E	 � ��H�>D L, 01M�� NB O�I� :��Zy�
 @�AB � I]� fa �<�M�� ���<�� (�&)�%�8 y�M<��� e�n�&SB

!���<�R�� mM<�� =�I

V�� =
�0)�
c� = \   �� =  +  L�	 �MB ( &+;, c

0  +
�+(~|+(

 �� 0 en�&SB; � = 0  L�	 �MB  en�&SB &+;,  ̀
�− �G c− 9-  �<�T��   !|−

���M>y� �%�0�� lU
�y� l�� [
6
F�
2c� ,cc ,N ,N :G;   c

2tY ,/M) ,/M) ,/M) :�;  
2� = |a − `| = |a − c`| H' ,c` �G ;` :qF;  

2`_ :G;   `
2`�:�;  

2`_ = [ S ,_P = S = :G;   �
2�� = [ S ,�P = S = :�;  

��M>�� ��%�0�� lU
��� l�
 �@ +0
��~��−|−�−�−z− �

 :*8�<��� @�&.6� F[ � b�&)�R�  c

:*�	, :G;
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!=  + 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!  =@ 0
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!  =@ 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!= � 0

:£^M[¤ ;, £�U¤ O�	� :�;
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! @  �  0 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! @  + > @ 0
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! @  =@ 0 +  + 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! @  =@  + +  + 
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!  !L �M<��� en�&SB &+;, !� = L  + ->�� :qF;
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!  !E ¥RV ?L �M<��� ->�� E[{ en�&SB ���� *�
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

 :$9M� [�T�96 [
	
��� ��0��; l6
��� l%7� \TJ0�� �  `  ��>���0� �	
 !� = 
 Z , �� = Z F CY�	 �MB :G;   `

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! =
F L�>�V
 !�� = 
 F ,�� = 
 Z CY�	 �MB :�;

 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! = ZF L�>�V

:������� 
\���� eV 
 Z , Z F &+;,  �
!�� = 
 F    ,| − (| = 
 Z        , � + (~ = Z F :G;

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

!� − (�� = 
 F   ,z + (� = 
 Z      ,� + ( z = Z F :�;
 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

lU
�y� l� [
�Z�1�~��
!F���� -. G�8� •

!��q�$ I�Y •
! b\;&+ *�.� •
!� j<��; -�[ •

!��R>. �<DEM8 *�.� •
!e<M���� E�>����  (&)�%� •

!�¦�Y��8  b1�t�� I%F� •
!FR8, ��^R� *S •
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_P

  : §T@1��� ©̈DF����   : §TEd'� ©̈DF����ªL «E�
�−z

    
Distance Between Two Points on an-Axis

 

:w�x0 ,w~−xh L�	 �MB  ¢GT6�  :c;
 ?h �M<��� en�&SB �� �� :G;

  ?0 �M<��� en�&SB �� �� :�;
 ?y�n�&SQ� -D�� y8 oE��� �� �� :qF;

! 0 h =�I &+;, :4;
:w�x@ ,w|x + ,w�−x0 ,w�−xh L�	 �MB :`;

! @  + , @ 0 ,  + 0 , @ h ,  + h , 0 h :-� j*	 =�I &+;, :G;
   !�<8�M��� ���<�R�� mM<�� &+;, :�;

qF4 �   :*8�<�� I�<�R�� (&)�%� :�;
 ? = @ 0 L�>�V ,g&S; �� = @  + ,
�&S; �� =  + 0 L�	 �MB :G;
 ? =  + 0 L�>�V ,g&S; |� = @ 0 ,g&S; �z = @  + L�	 �MB :�;

qF4 �  !hD �¬ *>� @ 0 #���  + G�S ,*8�<�� I�<�R�� (�&)�%�8   + 0 =�I &+;, :_;
 !I% w� − Z�x = @  + ,I% w~ + Z�x =  + 0 :G;

 !I% w| − Z�x = @  + ,I% w|� − Z�x =  + 0 :�;

qF
�� S� �� :�−S�;

h �
 !  + 0 #��� h ,*8�<�� I�<�R�� � :�;

  !0 h &+;, :G;
 ! + 0 ,  + h &+;, :�;

qF
cP+S`c+S_

h �
 :*8�<�� I�<�R�� (&)�%� :=
�0)� �£@0� :�;

 !T;�R�  + h LKV ,g&S; |� =  + 0 L�	 �MB 
g&S; �� :4;  
�&S; ���� :qF;  
�&S; ���� :�;  g&S; �~ :G;
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2-8»KGóME’G …ƒà°ùªdG »a ø«à£≤f ø«H áaÉ°ùªdG
Distance Between two Points

In a Plane
 ����� ��	 ,
���� ��� ���M�� ��� ������ ��� ��� � ����	 !����   ����� ��	

▶ "#$��%&� '����� #� ���M�� ��� ��(� )��*+ ��-�� .
�� �/0 #�

��������� � �����

��123 42M�3 , �(	�% �5 :�������� ������  
 �6� "7 �M��� �+ � �89��3  �M��� �3 ,:�* ;� <�(= ,>�
��	 #� ��%? @�MA*

"B�2�� C? ;=D� �M�� #0 ��=���
 �� E �$ ,��=��� 72F �� G :  �M��� I1�3

"��=��� 7�A9
 �� E �$ ,��=��� J2K �� E :7 �M��� I1�3

 "��=��� L��K
"M
D� ��� �� G ;N�* �	2� ��� �	 G ;�

.  �M�A� O��$��%+ �9C? "  �M��� ;N�* PGQ ,G.R S�2�� TCB� U+ ���
"7 �M�A� O��$��%+ �9C? "7 �M��� ;N�* PEQ ,E.R S�2�� TCB� U+ �!�

 "�9
��� 42M��� � �3�V��3 7 ,  ���M�A� ��� ��(� �9C? �"#�
 "�(	��� �W� � �3�V��3 EPGQ − EQR + EPG. − E.R F 2�(��� ���1 �9C? ���

?2�(��� �/0 ���1 ;N�� �Z�3 �"$�

��=���
72F

J2K

L��K

7�A9

%��&������ '( )*M,- )*. �����
 7 ,  ��� ������ U[� ,O��$��%&� '���3 #� ���M�� ,PEQ ,E.R7 , PGQ ,G.R  �6�

:4������ �M�\�
EPGQ − EQR + EPG. − E.RF =7  

%��& /��
  P��(�R ������ )��*+

 '����� #� ���M�� ���
"#$��%&�

�0�����1� )�
  ��(� U�%���� :�V��*

 ��(� )��*& ���M�� ���
"U���C ^2�� ���
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��#�2� 
 C #$��%+C _ �0 ) #$��%+ U�� �Z+ C ) L�I �9C?   3

4�I 6�7� 8 =� �  "E− �0
"�	 a = b9  ,�	 _ = 7  U�� �Z+ b9 7 L�I �9C?  9

%� ; = "# !  

 @���� .
��� .
�� �/0 F(�2*  �� <��� ��	 ➤

 )�d+ S�M�* '���e� f g�M�� g� ����e� )�d+ UD
"
�h i� g�M�� g� ����e�

�*>��� −3

����

�?0@��
 )�d& #$��%&� '���e� f g�M�� #�$��%+ :�V���

">��� g��1�C g�M�� g� ����e�
2���� %**,��

 '���e� i� �(�2e� T�CjD� U��N�* 7kM� U? �3 ��l�
 f 7kM� ;�� �3 @�m n�$ ,o��= ;6p� #$��%&�

"P)R ,Pb9R g��Mq�
� A2��� 0>��B '>C& '�� �0B��D���

 L�r�� �� ���9s ��(*2�� �N�$ ��*2I �� 7kM� Ll	�
"P)R 4�Mq� f

 �CB  )� ',(�� FF� G� GI0,? ! )� ������� FF�
 H����0. "# � �?��I�� %J0K L�M� NB OPQC( , "# �M,-

S%T ; = 38 + V F = !  :�D- W��X0M*( �?2Y-

E−t
����� %YC�

����� /��$�
:U? i� � �
)�1 S�M� U�6* .
�� �*�u f

 •"#$��%&� '���e� f g�M�� g� ����e� �9�*
������� ������

 •"��123 42M�3 ,�(	�% �5

�3� 40M�
S62�B )� ZI# !2K� [�\ �.0#]� 0 A.2,� �3− ,^−�4 , �9 ,;� _ L*7 4 ,_ )*M,C�� )*. ����� �#��

`��*( �3− ,^−� = �9a , 9�� , �9 ,;� = �3a , 3�� b2c- :OQ��
`�-0,�� H����  9�3a − 9a� + 9�3� − 9��F = 4 _

b�B  9�9 − 3−� + 9�; − ^−�F = 4 _
F�.  9�d−� + 9�V −�F = 4 _

 Ve F = V + f3 F = 4 _
���0Q�� ��1g H����  Vh^f8fd9  Ve F

S4�I 6�7� Vh; '$ 62�B )� ZI# !2K� [�\ �.2,� 4 , _ )*M,C�� )*. �����
OQ& `� 4�07

 S62�B )� ZI# !2K� [�\ �.0#]� 0 A.2,� �^ ,^−� H ,�d− ,3�4 )*. �(0���� �#��  3
":��� U����� :��V�	� UC) �8�I )��*+ �6��� ,
C���� �%D �*j��3 �������� ��M�� !��� �Z+

| . − 7.| = 7  :#A��� 
���� �*j��3 7  
| Q − 7Q| = 7  :')�v� 
���� �*j��3 7  

�9� 40M�
?j7k& �l0� S! ,  )*M,C�� )*. ����� �#�� %m ,! ,  )*M,C�� �0D?] O.0,���  O���� H����

!
4H

G
GG−G−w−

w−
x−

x−

w x

w
x

 :OQ��
n�0�� 'C*��� 'm��7]� `� j71  �3− ,9� ! ,�^ ,9�

��0P�� ��Q��� �?o��� ! 
| a − !a| = !  � Al\

|^ − 3−| =  
|;−| =  

4�I ���7� ; =  
OQ& `� 4�07

SH 4 4�I �0D?\ <%m H ,4 )*M,C�� �0D?] �9� 40M��� '( O���� H����  9
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_c

  : §T@1��� ©̈DF����   : §TEd'� ©̈DF����ªL «E�
|−z      

Distance Between Two Points in a Plane

 

:������� ��±%6� -. �8�+¯� *8�<�� }��H�� I%E�� (&)�%�  ¢GT6�  :c;
 ?h �M<��� ��n�&SB �² �� :G;

  ?0 �M<��� ��n�&SB �² �� :�;

?�±�� -� iu+ 0E$, NB 0 , h y�M<��� y8 �V�R�� e� �� :qF;

:hD �¬ *	 � y�M<��� y8 �V�R�� &+;, :`;
 !w� ,|x0 ,w�− ,|x h :G;

 !w�| ,�x@ ,w~ ,�x  + :�;
 !w�− ,�x; , w� ,�−x  � :qF;

  !w�− ,~−x S ,w�− ,��−xr :4;
 
�M��� -� y�M_ T, ³1t�� 
�M��� 
��n�&SB e� w~− ,��x + ,w� ,�−x0 ,w|− ,�x h L�	 �MB :�;

?X]��8 NB 0E$, ³1t��

?w� ,~x + ,w| ,|x0 ,w� ,�x h L�	 �MB �.1�6 �HR���8  + 0 h G�t�� k�Y jy8 :_;

  :e� *U6� �M<Y -. &�8, L�>� e��� �M<��� :=
�0)� �£@0� :�;
wz ,~−x@ :4;  w~− ,�−x  + :qF;  w� ,�x0 :�;  w�− ,�x h :G;

W

S

�
�
|

|

0

h

� �|−|−�−�−z−��−
�−
�−
z−

:�; $
��
?:� ,�;= ,:_ ,�;\ ,:_ ,`;f :o�� +
���h� p��IG o�� �� = \ f o���� f9" 
�

 :l@�
 = \ f o���� �	

H9"
�� \TJ0��   `:c� − `�; + `:cS − `S; F = \ f
`:_ − _; + `:` − �; F =  

�>��� =9@�� ��h�9� \ f :p�9>1  $9I [�T�� _ = :P + c�; F =  
_ = |` − �| = |fS − \S| = \ f    `:_ − �; + `:` − �; F = = f

$9I mT�� ` F _ = c� + c� F =  
],E  $9I [�T�� _ = `:_ − �; + `:� − �; F = = \

34
K� =9@�� ��h�9� = \  :_ = = \ = \ f; \ T>� ����£� |6
M0� = \ f o����
_ = |_ − �| = |\� − =�| = = \    ` F _ = := f;

�` = `:= f;
c� + c� = `:\ f; + `:= \;

�` =  
`:= \; + `:\ f; = `:= f;

2\ �	 ����*� �U
� = \ f o���� ¤=9s
��	 ���!" k%� ��
2\ T>� ����£� |6
M0�� ����*� �U
� = \ f o���� 

l@1 HG $�
�
?:P ,`;4 ,:�− ,�−; q- ,:c ,c; � o�� +
���h� p��IG o�� �� 4 q- � o���� f9" 
�  �

|�@1]�5	 ��
?�]R�Y �8�+Q� ��. *��% *]V ,� �M<��� ��B = �M<��� -� &�H�� 
&+; �MB ,w�x =�t��� eV   c

?0 ,  -��M<��� -�8 &�H�� @�dDQ (���� L�Y�<�� ��HM� ->�D *� ,w|x =�t��� eV  `
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�.7%0��� [
6
F�
2:`− ,c−;   :G;
2:` ,`;� :�;

2�E � :qF;
`::`−; − `; + `::c−; − `; F :4;

�E � = `_ + `� F =  
 390�y� � � ,  �0M�>� �6 �	
�y� �G �  $9I  :q-;

2�<�T���

����0� −`
���1 

!L�Y�<�� (�&)�%�8 T��R�� � y�M<Y y8 �V�R�� @�AB
���T6 ����G

 ,w| ,�x  G�S ,0  ���<�R�� ��M<�� #Y =�I &+;,   c
!w� ,~x 0

`:` − _; + `:� − �; F = �  $9I
 �F = _ + _ F = `` + `:`−;F =

`F` =
2$9I mT�� `F = `F`

`  = �  .K" $9I � DL�
 w� ,�x �² 0 ��n�&SB; ,� = 0  =�I L�	 �MB  `

 en�&SQ� &+;^V ,� ��  �M<��� e��R�� en�&SQ�;
?*S -� Et	, ��D&� *� !  �M<��� T@���

`:� − c; + `:S − _; F = �  
`:� − c; + `:c − _; = `�  

 `:� − c; + N = `�  
c� = `:� − c;  

_− = � − c �G _ = � − c  
� = � �G �− = �  
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��M>�� ��%�0�� lU
��� l�
!-��M<��� -�8 &�H�� @�dDQ e����� 0�R��� (&)�%�  c

w�| ,�x 0 , w~ ,�x  :G;
w|  ,�~��x@ , w�  ,�~��x  + :�;

w� ,�x; , w� ,zx  � :qF;
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!w~ ,�x + , w| ,|x0 ,w� ,�x  :G�S  +  ,  + 0 ,0  &+;,  `
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

=�I 
�&S; �� e� 0 , w|− ,�x  -��M<��� -�8 &�H�� L�	 �MB  �
!  �M<��� T@��� en�&SQ� T;�RD 0 �M<��� e��R�� en�&SQ� L, � b��. 0 �M<��� e�n�&SB &+;,

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

 ?w� ,�x( , w ~F |  , |x = , w� ,�x � :G�S ( = � G�t��� k�Y ��  _
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

?=�M�� �D;�R�� e� w� ,�−xL , w� ,�−x( w� ,~−x= ,w| ,�−x � :G�S L ( = � e.�8E�� *>:�� k1�, *�  �
 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
 !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!lU
�y� l� [
�Z�1�~��

!F���� -. G�8� •
!��q�$ I�Y •

! b\;&+ *�.� •
!� j<��; -�[ •

!��R>. �<DEM8 *�.� •
!e<M���� E�>����  (&)�%� •

!�¦�Y��8  b1�t�� I%F� •
!FR8, ��^R� *S •
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���M>y� �%�0�� lU
�y� l�� [
6
F�
2cP = � q- :qF;     ` = 4 qF :�;     N = �  :G;  c

!` F � = qF  , � F = qF � , � F = �   `
2:�− ,`−; � �G :_ ,`−; �  �

2f�I'� |6
M0� o���  _
 ;cP F = H \ ; cP F = \ $ ; ` F � = $ ¡ ,�E  �

` F � = ¡ H

�l� HG $�
�� [
6
F�
2mT�� �O�  \ $  c

2[�T�� � = \ $ ,:`− ,`−; \ ,:`− ,�; $  `
`F = @ � ,�`F = q- � �

�_F = 4 q-
`:4 �; + `:q- �; = `:4 q-;

2� � ����*� �U
� 4 q- � o��y�

����0�� C�=T0� −�
]�5	 �� |�� 

 y8 �V�R�� L�Y�$ � I]� fa O��5�� L^8 01M�� E	M
 e��85�� F��� OHR8 ,en�&SQ� T��R�� � y�M<Y

!
��8E�� k��d�
�]�5	 �� |��� [
6
F�

 d��� [
�6�� f9�Zy ���6~� =,�� TF9" 
>"' ,��"   c
2��4
K�� ��>��� [
�<�T�¦

2��"  `

l�T6 ����1
 ��S L�>D ´��S #$�� �8��	 01M�� NB O�I�  :��Zy�
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