
���

�−� �� ���  �	
	
�� 
����� ���� ����
�	���� ����� $ �������

!"#� �	$ 
�� %&'  !"#� �	$ 
�� %('  !"#� 
�� %�'
<  %)'  >  %*'  >  %+'

*,�&- ,*,�&/ ,*,�&* ,*,�&�  %0'
+ > 1 ≥ (− %23'  4 > � %5'  4 ≤ 1 % � ' %/'

& > � 6� * ≤ � %27'  �− > 1 6� & < 1 % 
 '  
( ≤ 1 6� (− ≥ 1 %5'  & ≥ 1 > (− % � ' %-'

8	��9:� %��'  8�;�9:� %�4'
8�;�9:� %�&'  ���<�:� %�('

 ,%( ,)−' %+ ,&−' ,%+ − ,&' ,%� + ,�(−' ,%�− ,�(' :!7 �(− �?@ AB�� !9:� �<	<C:� 
����� D�6;�  %�+'
E&− = G��H I6 %( − ,)'

E%23'  %�*'
%�)'J"K9:��L��"9�� MN�OPQ:� MN�R�	":� S	T�9:�

� �� ��	
 �* > �%* ,∞−'� � 
 � � �

� ����� �
 �� ��	
 �� ≥ �U) ,∞−'
 � � � � �

%+−' �N VW� �� − < �%∞ ,+−'�− �− �− 
− �− �

%(−' X6�#� 6� �N VW� �(− ≤ 1%∞ ,(−Y
− � 


�− 
− 
 � ��  E* > � > &− ,%�Z�9QN' ,%* ,&−'  % � '  %�0'
� � �� �
�  E�� ≥ 1 > + ,�Z�9QN [C� ,U�� ,+'  %5'  
� 
 � ��  E/ > � > 4 ,�Z�9QN ,%/ ,4'  %23'  

�
− �− �− �− � ��  E) ≥ � ≥ �(− ,�
\]N ,U) ,�(−Y  % 
 '  
E(− > 1 > *−  %�/'

�
−�− ��− 
 � �� � �  EU0 ,&−Y  % � '  %�-'
��− � 
 � �� � �  E%& ,(Y  %5'  

^_ %(('  ̂ _ %(�'  ̀M� %(4'



���

 ��M�MKB ����� 5 �������
!"#� 
�� %&'  !"#� 
�� %('  !"#� �	$ 
�� %�'

(−(,+− 4

+(
& −

(�
( 

 %+'

=  %/'  <  %0'  >  %)'  =  %*'
E% b bcW J$' �( de:� f��gKN , b bcW 
�� (  % � '  %-'

E%^	<_ 
��' � de:� f��gKN � 6� %^	<_ 
��' �− de:� f��gKN �−  %5'  
%�4'� > � E�% � '�− �− 
− �− � � 
 � �

�− < � E(%5'�− �− 
− �− � � 
 � �

�− ≥ � E&%23'�− �− 
− �− � � 
 � �

� ≤ � E+% 
 '�− �− 
− �− � � 
 � �

%��'OPQ:� MN�OPQ:� G���L��"9�� MN�R�	":� S	T�9:�

�� ,�−��
\]N* ≥ 1 ≥ &−�− 
− � 
 � �

U/ ,+'�Z�9QN [C�� ≥ � >�
 � � � �� �


��− ,∞−�O
6�h J$6 �
\]N
SQ�� �N�− > 1
− �− � �

�∞ ,��O
6�h J$6 �Z�9QN
i�� �N+ < 1�− � � �
 � �

(−� �� ���  !K	jP:� �kl� ���
B
�	���� ����� $ �������

+,- ,* ,+ %&'  �
�� = 4,�

�,� %('  �� %�'
(4 %)'  +,� −,+− ,*− %*'  &,� ,+ ,& %+'

+ = 5 ,& = $ %-'  � %/'  (0 %0'



���

���m * n��Z  % � '  %�4'
o( = �o :p�9:�j6 �

*F( = �+
* F = �o ��� q��K9:�j6 �+ = �� r	Z ��

*F = �o k�`� , bsW  %5'  
E�Z�6 !K	j�B �k3 f: �QC:� `M�  %��'

�+ < �( �( = �+F E`M�  %�('
E^_  %�&'

E0 ≠ * �g:6 0 = + + & = �)F + -F �g:6 * = (*F = �) + -F E`M�  %�+'
E&� = 0 + (+ �g:6 (* = (0 + ((+F E`M�  %�*'

EU nt ��	�9L� I -−F ,+−F �g:6 ) = %-−' × %+−'F E`M�  %�)'

 ��M�MKB ����� 5 �������
�4 ,�� > �4�F > �4 %&'  +( %('  0/ %�'

�&,( ,�+ > �0*F > �& %*'  ��,+− ,��− > �&4F− > �(− %+'
�,& %/'  /- %0'  (+ %)'

*4&-,& = (1 ;�*�(4 = ( + (1&  % � '  %-'
*4+� ≥ (1 ≥ +-44  %5'  
%(0�' ≥ (1 ≥ %(04'    

0� ≥ 1 ≥ 04  ∴    
0� �N � v�3 �"��w 1  ∴    

E� xPN 0( ,0� ,04 :Gsy�� z��I� ,� xPN 0� o 1  ∴    

&−� �� ���  |�L��"9�� SZ
�	���� ����� $ �������

�− 
− �− �

�& −
 �& − ≤ 1  %�'

� � � �� �� �
 �� �� ��  �� < }  %('

�  E%�	
	
�� 
�����' U ,� > 1 4  %&'
E+0 = 5sM:� 
�� ,+0,�+ > 1 ,**4 ≥ 10 + ((4  %+'



���

�−�− 
−�− �− ����
��  ) ≥ 1 > *−  % � '  %*'
 - ≤ 1 6� &− ≥ 1  %5'  �
−��− �−�− �− �
����

�−�− 
−�− �− ����
��  � ≥ �  %)'
ESZ I E- ≤ � 4  %0'

 ~�K9� I r	<j �	�\K:� |s��� �N �	�g:� �k7 [C�6 �K:�M�� �9W �N �	�W 
�K� ~�: :z�TN E|�j�3�� G b�L9B  %/'
E�xj�9W )4 G�����

E`M� �/ ≤ 4 ,( + �) ≤ %�) − �)' �( ,�) = �  % � '  %-'
��− ��− ��− 
�− 
�− ��− ��− �− � � ��  E(4− ≥ �  %5'  

E�� b�� ) 6� �� b�� *  %�4'
&0  %��'

��M�MKB ����� 5 �������

�− �− �− �− �− �− 
− �− � � 


0
*  −

 0* − > �  %�'

��− �− � � ��
 �4 > �  %('

 %�	
	
�� 
�����' U  %&'�
- = � + 1 ,/ = 1 ,0,* < 1 ,�) < %� + 1' + 1  %+'

�− �−*− 
− � 
 �  ( > 1 > *−  % � '  %*'
� 
 � � � �� �
 �� �� �� 
�

 �( < 1 6� + > 1  %5'  
� 
 � � � �� �
 �� �� �� 
�  ) ≤ |  %)'
�− �− �− 
− �− � � 
  � − > 1 > *−  %0'
� � 
 � � � � �  * ≥ 1 ≥ 4  %/'

0
( ≥ 1 ≥ �( −  %-'

E�W �0 �:ML�� �j ���#�� ~�K9B I� �� E�0 ≥ 1 ,( ≥ %14,4*4 + 4,�*4' × (  %�4'
&44 ≥ 1 +*  % � '  %��'

E8	j��� ) �Kj �<#:� �� [w�9� �� ��  %5'  



���

+−� �� ���  �
\M�� ��	
:�
�	���� ����� $ �������

* = 1 ,(− = 1  %�'
Ez�\Z �3�� I ,)− = |+ + 1|  %('

�,*− = 1  %&'
(,*− ≤ 1  %+'

(
& = 1 6� + = 1 ;%� + 1' ± = & − 1(  %*'

E�Q_ X6�#� ��LN SW ��W ��t �Q_ X6�#� �":�� J$ ��
�� G��HEz�\Z �3�� I  %)'
(− > 1 ��� (− 1− ;(− ≤ 1 ��� ( + 1  % � '  %0'

� < 1 ��� ( + 1 ;� ≥ 1 ��� + + 1−  %5'  
* − < |& − 1| :z�TN E|�j�3�� G b�L9B  % � '  %/'

+ − ≥ |� + �(| :z�TN E|�j�3�� G b�L9B  %5'  ��− �− �− �− 
− � 
 � � � ��


�− ��− �
− �− �− � � � �
 �� 
�

��− �− �− �− 
− � 
 � � � ��

�− 
− �− �

(�/  − &
/  −

 �4 − > � 6� + < �  %-'
 �) ≤ � ,/− ≥ �  %�4'

 ) > G > (−  %��'
 &/ − ≥ 27 ≥ (�

/  −  %�('
E%23'  %�&'

E* X6�#B 6� �N Sw� ���#N 
����� F� i� & �� �K"B !9:� �<	<C:� 
�����  %�+'
E/ ,0 ,) ,* ,+ ,& ,( ,� ,4 ,�− ,(−  

E% 
 '  %�*'

 ��M�MKB ����� 5 �������
� %('  (,* = � %�'

�,* = z %+'  (& = ; %&'

− �− � � 
  E%�	
	
�� 
�����' U  %*'
�− �− 
− �− � 
 � � ��  + ≤ � 6� &− ≥ �  %)'

�− 
− � 
 � � �
 ���  �( > 1 > +−  %0'

�− �− 
− 
 � � ��

0(  − �*(  �*
(  > � > 0( −  %/'



���

(& = 1 ,+ = 1  % � '  %-'
�  %5'  

.� = S�� ����H �y���N �(*  = � ,�y���N ( = �  %23'  
_∞+ ; �+ −   ∈ �  % 
 '  

E% � '  %�4'
E% � '  %��'

*−� �� ���  �
\M�� ��	
:� �:�

�	���� ����� $ �������

(−&−
4

�− �

(
�

&
+
*

( & +

X

V

|� − 1| = � & ( � 4 �− (− 1
( � 4 � ( & �

 %�'

�−|
1(|  

= �

(−&−
4

�−�− �

(
�

&
+
*
)

( &

X

V

( � 4 (− �− 1
& � �− & � �

 %('

(−&−+−*−)−0−
4

�−�−(−
&−
+−
*−
)−

�
�

(

X
V

|* +
 1(| −

 = �

4 �− (− &− +− 1
*− &− �− �− &− �

 %&'



���

�
( − ≤ 1 ,� + 1( = �

�
( − > 1 ,� − 1(− = �

 %*' & − ≤ 1 ,& + 1 = �
& − > 1 ,& − 1− = �

 %+'

( � 4 �− (− �
* & � � & � 4 �− (− &− +− �

& ( � 4 � �

&−+−*− (− �−
4

� ( &

+
|� +

 1(| =
 �

*
)

&
(
�

X

V &−+−*−)− (− �−
4

� ( &

+
&
(
�

X

V

|& + 1| = �

%5' %/'  % 
 ' %0'  % � ' %)'
%5' %�4'  %23' %-'

X

V

*

�−�−
(−

(−&−+−*−)− �
4

( &

+
&
(
�

|(+ 1|  = �

| 1|  = �

%�(' X

V

*

�−�−(−
� ( & + * ) 0 /

+
&
(
�
4 |+ − 1|  = �|1|  = �

%��'

X

V�−�− � ( & + *

�
(

4
(−&−+−*−

(−
&−
+−

|1| − = �
|1| −( = �

%�+' X

V�−�− � ( & + *

�
(
&
+
*

(−&−+−*−
(−
&−
+−

|1| = �

+− |1| = �

%�&'



��


X

V�−�− � ( &
�
(
&
+
*

(−&−+−*−)−
(−
&−

|1| = �

&− |( +1| = �

%�)' X
V�−�− � ( & + * ) 0

(−
&−
+−
*−
)−

|1| − = �

|+− 1| − = �

%�*'

 ��M�MKB ����� 5 �������
( � 4 �− (− 1

&− �− � �− &− �
%(' ( � 4 �− (− 1

0 & � * - �
%�'

X

V&− (− �− � ( &

�

�−
(−
&−

(

4

X

V&− (− �− � ( &�−

�
(
&
+
*
)

4

* > 1 ,* − 1
* ≤ 1 ,* + 1−. = � %+' ( � 4 �− (− 1

* (,* 4 (,* * �
%&'

X
V�−�− � ( & + * ) 0 / -

�4

(−
&−
+−
*−
)−

X

V&− (− �− � ( &�−
4

*
+
&
(
�



���

E�:
�K�� S<�6 �QCj � �� ��K�
E( = 1 i� SC<�

%)' �
( − > 1 ,& − 1(−

�
( − ≤ 1 ,� − 1(.

 = �
%*'

X

V� ( &

&
(
�

�−
(−
&−

4
�−(−&−+−*−)−

X

V

*

�−�−
(−

(−&− � ( & + * ) 0 /

+
&
(
� |& − 1| = �

|1| = �

!
��

%/' X

V�−�− � ( & + *

�
(
&
+
*

(−&−+−*−
(−
&−
+−

|1| = �

&− |1| = �

%0'

X

V

*

�−�−
(−

(−&− � ( & + * ) 0 /

+
&
(
�

&+ |* − 1| = �

|1| = �

� xKN �LmI�

 %-'

|� − 1| − = � %�4'
|& − 1| = � %��'
|( + 1| = � %�('

!��� %�&'
!
�� %�+'

( − |( − 1| = � %�*'
%23' %�)'
%23' %�0'
%5' %�/'



���

)−� �� ���  �9	M� �9:
�KN ���� SZ
�	���� ����� $ �������

� + �
− = �
� 4,* 4 �− �

�− 4 � & �  

 − � = �

& ( � 4 �
� 4 �− (− �

%(' � − � = �
& ( � 4 �
( � 4 �− �

%�'

��−(−&−
+−
*−

�
(

( & + * )+− &−(− �−
4

X

V

�−
�−
(−
&−
+−

&
(
�

+
*

� ( & + * ) 0+− &−(−
4 V

X

%�− ,�' %( ,&'
� + �� = �

�− � 4 �
(− + � �  

� − �� = �
�− � 4 �
+− ( �− �

%+' � = � − �
0 & 4 �
4 +− 0− �  

� = � + ��
& � 4 �

+− ( * �

%&'

�−�−
(−&−
+−

&
(
�

+

� ( & ++− &− (−
4 V

X

� ( & + *+− &− (− �−�−
(−
&−
+−
*−
)−

�
4

X

V

z�\Z I %+− ,&'
�� = �� + ��

( � 4 �

(− � + �  

� + ��− = �
( � 4 �

(− � + �

%*'

�
"MLN ��	
9#�� Ez�\�� �N !��� I 
��  
�−

�−
(−
&−

&
(
�

+

� ( & ++− &− (−
4 V

X



���

%5' %)'
�− = 5 ,( = � %/'  ( = | ,&− = } %0'

{%�− ,('} = S<:� �����N   {%( ,&−'} = S<:� �����N  
& = � ,* = 1 %�4'  0 = 5 ,* = 23 %-'

{%& ,*'} = S<:� �����N    {%0 ,*'} = S<:� �����N  
* = � ,-,* = 1 %�('  ()− = � ,0− = 1 %��'

{%* ,-,*'} = S<:� �����N    {%()− ,0−'} = S<:� �����N  
/− = � ,&− = 1 %�&'

{%/− ,&−'} = S<:� �����N  
E%(− ,-−'5  %�+'

E���
N �#��j ��B��	�6 ���
N �K"#j |���	� &  %�*'
E°+4− ,�K�  %�)'

��M�MKB ����� 5 �������

�
(
&
+
*
)

�−�−(−
(−&− *+&(�

4 V

X %&'

�
(
&
+
*

�−�−(− *+&(�
4 V

X %('

�
�−(−&−+−*−

(
&
+
*

(�
4 V

X %�'

%� ,(' %& ,(' %+ ,(−'

�
(
&
+
*

�−
�−

(− &(�
4

X

V

%*'

�
(
&
+
*
)

�−�−(−
(−

&− *+&(�
4 V

X %+'

Ez�\�� �N !��� I 
�� ��	
9#�� �"ML� z�\Z I



���

) = � ,/ = 1 %0'  (− = � ,( = 1 %)'
{%) ,/'} = S<:� �����N   {%(− ,('} = S<:� �����N  

)− = 1 ,)− = � %-'  + = 5 ,(4 = � %/'
{%)− ,)−'} = S<:� �����N   {%+ ,(4'} = S<:� �����N  

& = � ,/ = 1 %��'  4,+ = � ,4,+ = 1 %�4'
{%& ,/'} = S<:� �����N    {%4,+ ,4,+'} = S<:� �����N   

E°04 ,°(4  %�('
E((4 = �	w�":� ���
�� 
�� E�/4 = �	N�N�� ���
�� 
��  %�&'

E|��L� ) p��� �LjI� ���  %�+'
E� x��L�
 (4 ��� 8N6 � x��L�
 �* ��� 8N  %�*'

0−� �� ���  �Z�6 J]9N � �	��T:� �3��:� �N |I
�KN SZ
�	���� ����� $ �������

%
'  %�'
�(− = 5 , + = 5 , )+ = (%+ + 5'  %('

&,� − = 1 , �&,� o 1 , )* = (%* − 1'  %&'
�0− = } , *− = } , &) = (%�� + }'  %+'

+,(− = 6 , �,( = 6 , (-+  = (`(& + 6j  %*'
� + 1& + (1(  % � '  %)'

& = 1 ,((*�)  = (`&+ + 1j ,4 = (0 − 1& + (1(  %5'  
E|�j�3�� G b�L9B  %0'

E�	
	
Z J$ ;+− = Δ  %/'
�	
	
Z ; � = Δ %�4'  �	
	
Z ;&) = Δ %-'

( = 1 %�('  �	
	
Z ;4 = Δ %��'
& = � ,4 = � %�+'  &,*− = 1 ,� = 1 %�&'

�	
	
Z �	$ z�\<:� %�)'  �4F ± (
&  %�*'

*F ± �−+  %�/'  �	
	
Z �	$ z�\<:� %�0'
*− = } %(4'  ) = 1 ,�− = 1 %�-'



���

(F ± ( ;4 = ( + 1+ − (1  %(�'
�( = 5e:� AB�� /− = 8�l� AB��  %(('

4 = + + 1�( + (1 - %23'  4 = 1 − (1 + %5'  4 = ) − 1 − (1 % � ' %(&'
%/ ,/−' ∈ 5  %(+'

4 = + + 1�( − (1& %5'  4 = (4 − 1�( − (1& % � ' %(*'
��(  − %5'  /��) % � ' %()'

 ��M�MKB ����� 5 �������
-− = � ,� = �  %�'

- = � ,(-− = �  %('
�� = 23 ,� = 23  %&'

%0 + 1' 1+ + (1(  % � '  %+'
&/+ = %0 + 1' 1+ + (1(  %5'  

�:�"
N J$ &(&  − ��	
:� ;)  %23'  
%�Q_' 4 %23'  � %5'  ( % � ' %*'

E�	
	
Z J$ �6k3 ,((&− = Δ  %)'
E�	
	
Z �6k3 ,�)- = Δ  %0'

E� b�gN !
	
Z �Z�6 �k3 ,4 = Δ  %/'
�& ,�−  %-'

*−  %�4'
*( − ,�  %��'
�( − ,&+  %�('

+ ,�  %�&'
*& − ,�&  %�+'

E��<	<_ ��
�� fN�
N6 fM#j �W �7 �k3 SW ,�	"#�  %�*'
E) ,)− �j !
	
Z 
�� X� :|�j�3�� G b�L9B  % � '  %�)'

E)− �N �]_� 6� ) �N VW� !
	
Z 
�� X� :|�j�3�� G b�L9B  %5'  
E)− = } 6� ) = }  %23'  



���

n6�� O�Z�:� �K3��N
% � ' %+'  % 
 ' %&'  % 
 ' %('  %5' %�'

( > 1 > � %0'  
− �− � � 
   �,+− < � %)'  % � ' %*'
( ≤ } 6� /− ≥ } %�4'  �) = 1 %-'  *,* = � ,(,*− = � %/'

E��#	:� nt |��Z6 +6 i��� nt O�Z6 ( %�(' ( � 4 �− (− �
& �,* 4 �,* & �

%��'

�−�−

&
(
�

+
*
)

� ( & + * ) 0+−*−)−0− &− (−
4

X

V

| 1| = �

�−(−
�−

&
(
�

+

� ( & ++− &− (−
4

X

V

&− = � ,(− = 1 %�&'
X

V+−

+−

&−

&−

(−
(−

�−�−

�
�

4
(

& +(

&
+
*

-
& = � ,&−

/  = 1 %�*'  & = � ,� = � %�+'
&F ± &&  %�0'  �4 = 0 + 1 :z�TN %�)'

((F ± �−&  %�-'  �	
	
Z ,� = Δ %�/'
4 = �/ − 1& − (1 %(�'  0 ,*− %(4'

�b	���mt �����
%+ ,(,�'  %�'

+/0 ,+/) ,+/* ,+/+  %('
5 < $  ∴  4 < 

(1
1 − � = %1 + �' − �1 − � = 5 − $ ;1 + � = 5 �1 − � = $  %&'



���

`∞ ,0(j  %+'
(F+ = 1  %*'

�− = 1 ,� = 1  %)'
X

V�−�−
�

�

(

(

&

&
4

(−
(−

&−

&−

 
{( ,� ,(− ,&−} ∈ 1  %0'

4 = 0* − 1* + (1&  %/'
{& ,&−} ∈ 1  %-'

4 = (4 − 1+ + (1&  %�4'
{%� ,&' ,%&− ,�'}  %��'

�−( �� ���  �����	w6 ���6M:�
�	���� ����� $ �������

°0/ l+* %5'  °&& l+* % � ' %�'
°)- l�& ll*� %5'  °*� l(* ll+& % � ' %('

π+&  �*'  π)  �+'  π*)  �&'
°(04 %/'  °&&4 %0'  °�&* %)'

E�� �40,+) n m &,�+ × °��4
°�/4 m × *) = 
27 × N = z  %-'

E�x"��
B �� (0,* 6� �� π04/  %�4'
E�x"��
B �� &+* 6� �� π//4/  %��'

E�� ()0 n m &,�+ × °(**
°�/4 m × )4 = 
27 × N = z  %�('


�,0) %5'  
4,-� % � ' %�&'
`M�  %�+'
^_  %�*'
`M�  %�)'



���

 ��M�MKB ����� 5 �������
°0) l*0 ll�* ,°0� l�- ll+* %�'

π*&  �&'  π(  �('
°&)4 �*'  π&(  �+'

°&4 �0'  °(( l&4  �)'
E�x"��
B �N *,)* 6� �N π�,/ %/'

E�x"��
B �� /,+ 6� �� π/&  %-'
��9N� 0 �:��Z %23'  �� *4,& �:��Z %5'  �� +/ �:��Z % � ' %�4'

°-0 l&4 ,°+* ,°&0 l&4  %��'

(−( �� ���  ���j�\
N6 ��9:� �	36 �	l� :�	T\T�� �#L:�
�	���� ����� $ �������

(+(* , 0(* , 0(* , (+(*  %�'
*+ %5'  *+ % � ' %('

�� �0,- %5'  �� ��,* % � ' %&'
(
`�&F(j = *( = (+ + ()  %+'

�&F
(  ,�&F

&  ,�&F&
�&  ,�&F(

�&  

E &0 , �4F(
0  , �4F(

0  , &0 ,�� �4F+  %*'
Ez�3 = ��93 ,z�93 = ��3  

E�x"��
B � xPN *,- = �,*(+
%°�*'�3 = z , �,*(+

z  = %�*°'�3  %)'
0,* ,°&),- %5'  & ,°+�,+ % � ' %0'

E�x"��
B � xPN &*  %/'
E% 
 '  %-'

E%23'  %�4'



���

��M�MKB ����� 5 �������
�0
0  %�'

�/
(* %5'  )* % � ' %('

*+ , *& , *& , *+  %&'
�( , &F(  , &F(  , �( ,1 &F  %+'

°*& %5'  °(� % � ' %*'
E� xPN �0,&  %)'

� = 1(�93 + 1(�3 %5'  |�j�3�� [\9�B �w % � ' %0'
((,) ,°)( %5'  �*�,) ,°+/ % � ' %/'

 �g�� �	T\T�� �#L:� ����9��j6 ��6�K�� ��6�M\: ���9N !7 O
��� �	��T:� ��6�M:�� O
�Z ��6�; 1�	w �3�� ��W ��t ,�K�  %-'
Er\T�� � Gsy�� z��I� �	
j 
��t

�� �- = 23$ ,�� -,* o 
 23 %5'  °0( = %6'; % � ' %�4'
�� ��,0 o 23 5 % 
 '  °*+ o %2356'; %23'   

&−( �� ���  fj�\
N6 ��6�M:� S�
�	���� ����� $ �������

� ,� %5'  �& ,& % � ' %�'
+

+�F , *+ , *
+�F  %('

( , �( %5'  �,� % � ' %&'
°(),) %5'  °)&,+ % � ' %+'
�(,& %5'  ��,( % � ' %*'

°�&) ,°++  %)'
E�Kbj�N O�Z6 &�,/) = r\T�:� �Z�#N %5'  *,- o 1 % � ' %0'

E� x�9N (� %5'  ()° ,)*° % � ' %/'
^_  %-'

`M�  %�4'



��


 ��M�MKB ����� 5 �������
�
( ,( %5'  &( , (& % � ' %�'

/-° = z ,4,4& = G ,4,-& = � ,°0+ = 1  %('
&

�&F , &( , &
�&F  %&'

+& , &+ %5'  0(+ , (+0  % � ' %+'
°)4 %5'  °&),- % � ' %*'

°&( %23'  (,* %5'  �+,+ % � ' %)'
E� xPN +4 ,°*�,&  %0'

�* ,°*& %5'  °*- ,°&) % � '  %/'
* ,+,0 % 
 '  ),0 ,/,� %23'  

+−( �� ���  �_��� ���6M:� qK": �	T\T�� �#L:�
�	���� ����� $ �������

�* = � �* = 1 %('  (F/ = � / = 1 %�'
� 0,0/ �:��Z %+'  �4F = � %&'

& = � &F = 1 %)'  &F* = � * = 1 %*'
(�� &F(* %/'  �/ = � - = 1 %0'

�+ = 5 ,0 = �
&F0 = 
 ,0 = 23 %�4'  (�� &F�(,* %-'

0 = 5 ,& = � %��'
E°)4 ����	w !9:� ��6�M\: Sj�
N f�� i� �]_�� 8\�:� 1�	w ~�\� ��6
 ;�L7  %�('

E5 bsM:� S�� �N �b
� E|�j�3�� G b�L9B  %�&'
��9N� &,� %5'  ��9N� /,* % � ' %�+'

(�� -/ %�)'  (�� &F+/ %�*'
^_ %�/'  (� &F�/ %�0'

�B�:� �N �"W� Sj�
�:� 8\�:� E`M� %(4'  ��6�M:� ���w �	: r\T�:� E`M� %�-'
^_ %(('  ̂ _ %(�'



���

��M�MKB ����� 5 �������
+ = 1
( = �

 %+'  (�� &) %&'  (F+ = 1 %('  (F = 1
( = �

 %�'

+ = 5 ,+ = � %0'  (F) = 5 ,) = �
) = 
 ,&F( = 23

 %)'  (+ = 1
&F�( = �

 %*'

�	��m �) %5'  ��9N� / �:��Z % � ' %/'
&F(0(  %��'  (� (F/ %�4'  (�� (// %-'

� %�&'  � %�('
θ�93 N( = 23 5 ,θ�3 N( = 5$  %�+'

θ�93 θ�3 (N+ = 23 5 × 5$  
°� l&- ll&& �:��Z %5'  �W ),+) % � ' %�*'

*−( �� ���  ��6�M:� ���w r\T�� SZ
�	���� ����� $ �������

°&- l+/ ll(4  %�'
�� /,( = 1  %('

E°+( l+/ = % $'; ,�� �-,+ = 23$ ,�� (),* = 5$  % � '  %&'
E�� �),-/ ≈ 5$ ,°&4 l( = %$'; ,°*- l*/ = %5';  %5'  

�x"��
B °) l+) %23'  �x"��
B °/& l�+ %5'  �x"��
B � x�9N /,+ % � ' %+'
E°*& l0 ll+/ = %}'; °&) l*( ll�( = %23';  %*'

�� �+,- %5'  �� (,/ % � ' %)'
E(�� /,+/ = �Z�#�� ,�� �+,&* = F	<��  %0'

E°04 ,°(- l** m&* ,�� 0,+/ ,�� +,+* ,�� �(,((  %/'
E(�� (�,)  %-'

E�� �,+ = 5 �N �K":� ;�� �,+* = � �N �K":� ;5  %�4'
E� xPN �0,/4  %��'

�� �0 %5'  °/4 % � ' %�('



���

 ��M�MKB ����� 5 �������
E)*,/ = 23 5 ,�4),- =5$ ,°*( = %5'; %5'  E�� ((,0 = 23$ ,�� &) = 5$ ,°*� = % $'; % � '  %�'

E°+/ l�� m(& ;°+� l+/ m&0  ���  E�� �4,-  %('
`M�  �5�  E�� ),) ;�� *,&) ;�� (,+ ;�� +,*  % � '  %+'

�� (4,+& %5'  (�� �-,� % � '  %*'
E�� -,( ,�� 0,0  %0'  (�� +0,(0  %)'

(�� &,&*) %5'  �� -,( %�'  %/'
)−( �� ���  ��Q��I� ���6;6 G�QB�I� ���6;

�	���� ����� $ �������
G�QB�� ��6�; %5'  ��Q��� ��6�; % � ' %�'
G�QB�� ��6�; % 
 '  ��Q��� ��6�; %23'  

� (0+0+,/ ≈ 1 %+'  E� x�9N (*� !:��Z %&'  E� x�9N )- !:��Z %('
E� x�9N (+0 �:��Z %)'  E� x�9N (( �:��Z %*'

E� xPN /),) n��Z zML�� O���w6 DV:� O���w �j ���#��  %0'
E� �&),) = /),) + *4 :DV:� G�QB��  

 ��M�MKB ����� 5 �������
E� xPN &+,/0 n��Z ,PN &&,�0 ≈ 1  %�'

E� x�9N &( �:��Z %5'  E5 bsM:� S�� �N � b
<B % � ' %('
E� x�9N +-,* �:��Z  %+'  E��9N� -,0 �:��Z  %&'

E� xPN �+,/ n��Z zML�� S� ^"C� ,��9N� �4 n��Z zML�� G�QB��  %*'

0−( �� ���  � b�����:� �KM
:�6 X����:� G�M
:�
�	���� ����� $ �������

�� �0 %+'  (�� 0(,*+ %&'  (�� &+- %('  (�� *+,+ %�'
(� -(*,+ (�� *,* �Kbj�N |��Z6 �4,& %)'  (�� + %*'

% � ' %/'  (� -,/ %0'



���

 ��M�MKB ����� 5 �������
E�x"��
B (�� (0+ %('  E(�� �(),&) %�'

E(� /,/ ,��9N� +,& %+'  E�x"��
B �� &4,+0 %&'
E(�� /-,�( %)'  E(�� &((,) %*'

(�� (,&  �Kbj�N O�Z6 4,� %/'  (� &,&  (� �/,& %0'
(� k�+ π( k+-  �Kj�N O�Z6 kπ( − (k((*  �Kbj�N O�Z6 %π − +'�-) %-'

�	��T:� O�Z�:� �K3��N
%5' %&'  % 
 ' %('  %5' %�'
%23' %)'  %23' %*'  % � ' %+'
%5' %-'  %5' %/'  % � ' %0'

E� xPN &4+/ = z ; �*(+
z  = º&4 �3 %�4'

º&),- %23'  4,) %5'  �� �4 % � ' %��'
/ ,0,0  %�('

E�� *),+ n 23$ ;�� (4,* n 23 5 ,°(4 = % $';  % � '  %�&'
E°+�,+ n %5'; ,°+/,) n %$'; ,�� ((,)0 n 5$  %5'  

E� x�9N () �:��Z %�*'  E� x�9N +&/) �:��Z %�+'
E(�� &04 - �:��Z %�0'  E�� �(,-) �:��Z %�)'

E� +�,- �:��Z %�-'  E� (),( �:��Z ,º)- �:��Z %�/'
E(�� +,*0 o �Z�#��   ,�� �&,)) o F	<��  %(4'

�b	���mt �����
&

θ�93 + +
θ�3 = z  %�'

Eθ�93 θ�3(z =θ�93 z × θ�3 z = 
 5 × 
$ �Z�#��  %('z z

θθ 235 


$

 � − �
� + �  = �

� + (�(� − �
 = θ�3  ,  (�(� − �  = 1 ; ��  = � + 1

� + � ( + 1 �T\T�� fj��B �N  %&'
Eα�3 × α�93 �( = 23$ × 236 × �( = 23$6Δ �Z�#N  % � '  %+'

β�93 × β�3 × (%56' �( = β�3 × 56 × β�93 × 56 × �( = 5 23 × 236 �( = 23 56Δ �Z�#N  %5'  
E%α + β'�3 × 56 �( = 
 5 �( = 
 5 × 6$ �( = %5$6Δ' �Z�#N  %23'  

α�93
β�93 = 56 :fLN6 236

56 = β�93 , 236
�  = α�93  % 
 '  



���

E5 236Δ �Z�#N + 23$6Δ �Z�#N = 5$6Δ �Z�#N  %27'  
Eβ�93 β�3 × (%56' × �( + α�93 α�3 �( = %α + β'�3 × 56 × �(    

Eβ�3 × α(�93
β�93  + α�93 α�3 = %α + β'�3 × α�93

β�93    
Eβ�3 α�93 + β�93 × α�93 = %β + α'�3    

E α�3
α�93 = β�93 , β�3

β�93 = α�93  %*'
Eα�3 = β�3 �k: α�3 = α�3

α�93 × α�93 = β�93 × α�93 = β�3  

�−& �� ���  ���L9:�6 �"#L:�
�	���� ����� $ �������

(0 %&'  �& %('  � = 1 %�'
-
+ %)'  (:� %*'  (4 %+'

�= �
( + � 50

( + 50  = 23( + $٧


( + 50  %0'

�= �
+ − � 5

+ − 5  = 23+ − $


+ − 5
���6�#9N ����M:� �

E5
23 = %( + }'5

%( + }'23 = 5( + $
23( + 5 ; 523 = %� − }'5

%� − }'23 = 5 − $
23 − 5  %/'

E%��"�' �w
 +44 %�4'  %5' %-'

E5 bsM:� |�j�3t �N �b
�  %��'

`M� %5'  E!KI�
9:� 5��:� ^_ % � ' %�('

E%���L9:� ���� �N' � + &+ = � + $5 ^_ % 
 '  ̀M� %23'   

E% � '  %�&'



���

 ��M�MKB ����� 5 �������
/  %�'

() %5'  &( % � ' %('
+ %5'  / % � ' %&'

���L9:� ���� �N ,^_ %23'  / ≠ $ ,`M� %5'  !KI�
9:� 5��:� ,^_ % � ' %+'
*)
*  %*'

E5 bsM:� |�j�3t �N �b
�  %)'
E5 bsM:� |�j�3t �N �b
�  %0'

E� x��L�
 (*( :[��� ,� x��L�
 (�) :��� ,� x��L�
 �/4 :��6�N  %/'

(−& �� ���  bX
�M:� bJ]9:�
�	���� ����� $ �������

�
( X
�I %&'  ST�B I %('  (& X
�I %�'

�W �0* %5'  � *4 = o % � ' %+'
& = � %0'  1 �,- = � X
�I %)'  ST�B I %*'

%5' %-'  + = � %/'
SN &*4 = � %5'  
 *) = � % � ' %�4'

E%5' X� EMW��� �M
Lj ��� Xk:� �	
9#��  %��'
ST�� I E(  *( �	]9:� �j�m X
�I E� %�('

X

V�− �

�
�



�

�−
−�−

%5' X

V
−

�
�
�


�

�− � 

�

% � ' %�&'

1 �& = � 1 *( = �
4 = 23 %�*'  �B�	� �) %�+'



���

1 (*(  = � % � ' %�0' �+4 = � �� ,�K� % � ' %�)'





�

���

��

���
���

� � � �� �!"#$%&

'(��)*&

�
��

%5' -./*&

�


��
���
���
���

����
�
��
����

�� �� 
� 
� �� �� ��0*&

%5'

 ��M�MKB ����� 5 �������
(& ,X
�I %&'  ST�B I %('  *( ,X
�I %�'

� x��L�
 � 4/4 %5'  � �( = � % � ' %+'
�v�
�I � x�b	]B ST�B I �wsK:� %)'  1 �( =� �v�
�I � x�b	]B ST�B �wsK:� %*'

+ %-'  & %/'  ) %0'
-) %5'  23+ = 
 % � ' %�4'

&−& �� ���  �gK:� J]9:�
�	���� ����� $ �������

0) %&'  -� %('  *+ %�'
�) = � %*'  �4 = � %+'

&� *- %5'  &� * % � ' %)'
E1( = � �v�
�I � x bJ]B ST� �wsK:�  %0'

E+4 = � 1 �v	#g� � x bJ]B ST� �wsK:�  %/'
|���� / E&  |���� �4 E(  ���� �) E� % � ' %-'

/4 = ���#:� !� �#g�:� × |���#:� 
�� %23'  |���#:� 
�� %5'  
E/ = � 1 :�gK:� J]9:� �:
�KN E1 �( = � :X
�M:� J]9:� �:
�KN  %�4'

�(4�  = �  %��'
�� &,( n 8 %5'  (4

(N  = 8 %�('



���

 ��M�MKB ����� 5 �������
+  %�'

�)  %('
E/ = 1 × � �v	#g� � x bJ]B ST� �wsK:�  %&'

E4,4- = � 1 �v	#g� � x bJ]B ST� �wsK:�  %+'
E1 �

�( = � �v�
�I � x bJ]B ST� �wsK:�  %*'
E�v	#g� � x bJ]B ST� I  % � '  %)'
E�v	#g� � x bJ]B ST� I  %5'  

E�v	#g� � x bJ]B ST�  %23'  
E%�W ((* = o' E�9L���� �j ���#�� ,((*  % � '  %0'

E|���� &  %5'  
E� �&,) �j�m 5e:� AB�� �� ,n6�� �KM
:� ��� �� S
� �	��T:� �KM
:� ���  %/'

E�� b�� +  %-'

�T:�T:� O�Z�:� �K3��N
%23' %+'  % � ' %&'  %23' %('  % 
 ' %�'
%23' %/'  % 
 ' %0'  % 
 ' %)'  % 
 ' %*'

% 
 ' %�('  % � ' %��'  % � ' %�4'  %5' %-'
% 
 ' %�)'  % 
 ' %�*'  % 
 ' %�+'  %23' %�&'
% � ' %(4'  % 
 ' %�-'  %5' %�/'  %23' %�0'
��
�(  %(+'  % � ' %(&'  %23' %(('  %23' %(�'

8  ∝ U %5'  (N ∝ U % � ' %()'  �6� 4,- 4,4&)
(N  = � %(*'

� xN�� �) %5'  (4�0  % � ' %(0'
�	���mt �����

 ��W *4 �LK:� �;6 ^"_� �   %�4 ��9"#�6 ��W * = % ��:� �	$' �"\C:� 
���:� �;6 %�'
&
(  ;  (F ( + &�   ,�K� ( = 5 �

5 1  = $�$1   ,�K� %('  
E� x��L�
 �&,)/4  %&'

�K� %23'  bsW %5'  �K� % � ' %+'
���� (4 �:��Z %)'  �& (*4 %*'



���

�−+ �� ���  �?��9�� |�K\���
�	���� ����� $ �������

E&
+ 6� +

& �"��L9N O���L9�� Gsy�� ,�
j�M9N O���L9�� ���6M:� �� ��?��9N  % � '  %�'
E�
j�M9N J$ O���L9�� ���6M:� �� �?��9N J$  %5'  

E*
0 6� 0

* �"��L9N O���L9�� Gsy�� ,�
j�M9N O���L9�� ���6M:� �� ��?��9N  %23'  
E�� (4 = X ,�� �( = � ,�� - = 1  % � '  %('

E�� 0,* = X ,�� �0,* = � ,�� (4 = 1  %5'  
*F

(  = 276 = $6 :�� ��� ¡��$�T	� ����� ����9��j  %&'
� + *F

(  = �( + *F(  = 23 27 �g:6  
E�	"7k:� �"#L:� !76 � + *F

(  = 23 275 23 fLN6  

, 1
04 = *F + �

(  = �Z�\:� z�I
�Z�\:� ���  %+'

E�� ��&,& = 1  
E(��%1 + �' � �( = 
 23 ¢Δ �Z�#N  % � '  %*'

E(��%1 + �' � �( = (1 � �( = 1 × 1 � �( = � 5 ¢Δ �Z�#N    
E(��%1 + �' � �( = %1 + �' � × � × �( = � $ 
Δ �Z�#N    

E%1 + �' � �( ��LN SW6 ��6�#9N �msT:� |�Z�#��  %5'  
 E�,)�/ n��Z !7 �	"7k:� �"#L:� �L	j �,)/ !7 �"#L:� �� ,I  %)'

E% 
 '  %0'

 ��M�MKB ����� 5 �������
E4,44�+/ = 4,4/

*+  6� *+:4,4/  %�'
E�"��L9N J$ O���L9�� Gsy�� �?��9N J$  % � '  %('

E&
* 6� *& ,�"��L9N O���L9�� Gsy�� ,��6�#9N �
j�M9N O���L9�� ���6M:� ,�?��9N  %5'  

E�� �/  %&'
E� + SbT�� ���:� i� �� � SW : xsTN E|�j�3�� [\9£ �w  %+'

E�,)�/ ≠ π( ,I  %*'



���

(−+ �� ���  |�T\T�� fj��B
�	���� ����� $ �������

EO���L9�� ���6M:� �j�MB   % $'; = %
'; ,%23'; = %27';  % � '  %�'
EO���L9�� ���6M:� �j�MB  %27 23
'; = %5 23$'; ,X;��B6 z
�"B %
'; = % $';  %5'  

E�� /  % � '  %('
E�� - �& = (/

&  %5'  
E°-4 ,�"��L9N O���L9�� Gsy��  %&'

E &+F�*
&+  = � , &+F-

&+  = 1 %23 5$ ���
:� r\T�� �' &+F = 23 5  %+'

E�+F+
*  = � , �/

*  = 1 %23 56 ���
:� r\T�� �' �+F( = 23 5  %*'
E1�	
:� ��6�#9N O���L9�� ���6M:� ,X;��B6 z
�"B %23 
 z'; = %6 5z'; ,c��
 z
�"B %
 23z'; = %56z';  % � '  %)'

E(
� 6� �

( fj��9:� �"#�  %5'  
EO���L9�� �¤���6; ~�Zt �j�M9B �� �� ,I  % � '  %0'
E1�	
:� ��6�#9N O���L9�� �¤���6; �� ,�K�  %5'  

E1��:�j Sj�
9:�j E%�6z'; = %}6�'; , �6
}6 = 6 z

� 6  %/'
*F* = 
 5  % � '  %-'

E�WP�N 5 ,º-4 = %56$'; = %
 $5';  %5'  
E��?��9N ��T\T�� � x�t 1�	
:� ��6�#9N O���L9�� ���6M:�  

E*F( = 6$ fLN6 5$

 5 = 6$
$  %23'  

E��?��9N (� = 27 5
� 5  = � 5


 5  ,�WP�N 5  %�4'
E�"��L9N Gsy� �j O��Ch ��6�;  

E&
+ = 6$
$ = 5$

23$ :��g	� &+ = (,+
&,( = 6$
$ &

+ = +,/
),+ = 5$

23$  % � '  %��'

E�?��9N ��T\T�� ��g	� E�WP�N $ ��6�M:�6 23$
$  = 5$
6$  !MKB 6$
$ = 5$

23$  %5'  
E�?��9N 27 
$ ,23 5$ ��T\T�� ��g	� 1�	
:� ��6�#9N O���L9�� ���6M:�  % � '  %�('

E)) = F	<�� ,&4 = 
$ ,�) = 27
 :fLN6 �4
(4 = /

27
  = �*

$  %5'  

E%23'  %�&'
E%23'  %�+'



��


 ��M�MKB ����� 5 �������
�( %5'  & �* = �)

*  % � ' %�'
%h'; = %6';  % � '  %('

&,& = 1 , &+,* = (&    
%
 $27'; = %23 $5';  %5'  
) = 1 , �4,00  = -)    

� +,/ %5'  � (0 % � ' %&'
E5 bsM:� S�� �N �b
� E|�j�3�� G�L9B �w  %+'

�)
-  , +& %5'  �0

(4 , /*F
�4  % � ' %*'

� �(,)  %)'
�� �*  %0'

E�?��9N ��T\T�� ��g	� °-4 = % $'; = %o'; ,�WP�N 5  % � '  %/'
5$ �( = 27 5 �� (%5$' �( = 5$ × 27 5 = o 5 × 23 5 :fLN6 o 5$5  =  27 o

23$  = 27 5
23 5  %5'  

) = 23 5  % � '  %-'
(,// = 6$ ; 6$

5$  = 23$
23 5 $23 5 r\T�\: fj��N 6 23$ r\T��  %5'  

&−+ �� ���  ��6�M:� ����w |�T\T�� � fj��9:�
�	���� ����� $ �������

) = �  *F& = 1  % � '  %�'
&F( = �  + = 1  %5'  

*F( = 1 %5'  (4
&  = 1 % � ' %('

(4 %5'  &F) % � ' %&'
)F+ ,&F+ ,�(  %+'

& = 1 %5'  �&F( = � ,�&F& = G % � ' %*'
E�� &F*  %)'

E% 
 '  %0'



���

 ��M�MKB ����� 5 �������
04F+ = �  &4F+ = 1  % � '  %�'

(F* = �   * = 1  %5'  
(F) %5'  (,+ % � ' %('

23 5$Δ  m  23 
 5Δ  m  5
$Δ  %&'
E%) ,(−' (23 ,%) ,�4'�23  %+'

E�W �/ = 1  �   *4 × 1 = (%&4'  �  %*'
0F+ = 1  0F& = � ,�( = G  % � '  %)'

+ = 1  %5'  
%� + 1'� = � � + � 1 = (� + (z

$
� 1 = (z

(� = � × � = (� + (z � � = (�
 %0'

1
1  % 
 '  11  %23'  ��  %5'  23$  % � ' %/'

+−+ �� ���  �?��9�� |�T\T��6 |�"��L9:�
�	���� ����� $ �������

z $
45  %23'  6 �

 5 � %5'  � 23
 } $  % � '  %�'

) = 1 %23'  0,* = 1 %5'  0,* = 1 % � '  %('
*0 �0 ,+( )0  %&'

$

23

5

 % � '  %+'

E23 5 = 23$ � x�t  E��
j�M9N 23 [CLN �� �¥�L:� �T\T�� �� ,�K\�:� �j�M9N  %5'  
E�� �(,* 6� �� +,*  %*'

E(4 = 1  %)'



���

��M�MKB ����� 5 �������
� ��(,* %5'  � +&* % � '  %�'

(,* = 1 %5'  - = 1 % � '  %('
%�'  � 5

6 �  = 23$6 23  �  *23 �  ⁄⁄  *$5  �  $6 5Δ �  %&'
%('  � 5

27 
  = 
 5
6 23   �  *� 
  ⁄⁄  *6 27  �  6 27 5Δ �  
 5

27 
  = 23$
6 23  �  %('  %�' �N  

E� �( = � ,� (/ = 1  %+'
23$
 � $  %23'  6�

 � $  %5'   � $
� }  % � '  %*'

E&,( = 5 
 ,+,/ = 23 
  %)'
�Kj��:� O�Z�:� �K3��N

%23' %+'  %23' %&'  % 
 ' %('   ���j��9N %
' ,%23' %�'
*4 = % 
 '; = %27'; ��  

&
+  = 6


} 27 = �

� 27  

(4
&  =� , �)

&  =1 %23'  &,- = � ,+,/ = 1 %5'  +,* = � ,- = 1 % � ' %*'
+-
)+  6� )+

+-  %5'  +- 6� -
+ % � ' %)'

�4 = 1 %5'  * *� = )4
�� = 1 % � ' %0'

/ �& = (*
&  = 1 % 
 '  �4 = 1 %23'  

�	���mt �����
EX;��B I  236

27 23 ≠ 
6
o 
 ,) = 236  %�'

236 × $6 = (%56'  ,56
236  = $656 � 56

236  = 
6
276 , 
6

276 = $656  %('
(%0,*' ≠ (0 + (%(,*'  (,* = 1 � * + 1

 / + 1 = 1
 � + 1  %&'

+& 6� &+ ; &F(  = 236$6  = �N
(N ,�K�  %+'

5$* = 
 23 � 56 * = 
6 , bsW  %*'

 23 × �$ × �( = � 23$Δ �Z�#N ,23 5 × �$ × �( = � 23$Δ �Z�#N  %)'

5$ × �$ = 
$ × �$ fLN6 �$

$  = �$

5$  � 
 5  ⁄⁄  � �  �  

 23 × �$ = 23 5 × �$ ��g	� 
 23 = 5$ ,23 5 = 
$ �g:6  



���


 23 × �$ = 23 5 × �$ :fLN6 �$

$  = �$

5$  :�� r	Z 
 23 × �$ × �( = 23 5 × �$ × �(  
� 23$Δ �Z�#N = � 23$Δ �Z�#N  

�4,/ = �  %0'
E��?��9N 5 23 �Δ ,6 � �Δ  %/'

E�9j�m 23 5 × 5 27
(  = 5 23 �Δ �Z�#N  

E�9j�m 6 � �Δ �Z�#N  �  
:�k: 236 = 27$ = 6$ :�g:6 %27
$Δ' �Z�#N

%23 5$Δ' �Z�#N = (%27$'
(%23$'  %-'

[(%27$'  (%6$'( =(%23$']  �( = (%27$'
(%23$' = %27
$Δ' �Z�#N

%23 5$Δ' �Z�#N  
E%27 23 5
' �Z�#N = %27
$Δ' �Z�#N �� X�  

�−* �� ���  %|�Kj�99��' |�	:�99��6 �b	y���:� U����
�	���� ����� $ �������
(*) ,�(/ %('  )( ,)* %�'

-
�) ,�++ = �� , � − ��

+  = �� %+'  & ,(− = �� ,� + � − �� = �� %&'
&0 ,� + �& = �� %)'  �* ,& + � = �� %*'

& ,� ,4 �<��_ %/'  (� ,- ,& �b�
��B�� %0'
�- ,- ,& �<��_  %-'

 �� �§¨:� �]	C:� � �L	j 5�\M�� ��� ���K� �j�#:� ��� ���KN �� �b�
��B�I� �]	C:� � :z�TN E|�j�3�� G b�L9B  %�4'
E
6��� 
�� ���KN

E|�j�3�� G b�L9B %EEE ,/− ,+ ,(− ,�'  % � '  %��'
� − �%(−' = �� ;� = �� ;%� − ��'(− = ��  %5'  

&(− ,&(−  %23'  
(�  % � '  %�('

E��#Q� |�j�3�� �]	C:� �k7 !MKB  %5'  
E%z6��' !���9jI� ��� ���KN �� E bsW  %�&'



���

��M�MKB ����� 5 �������
�

�(/ , �
)+  %('  (*) ,�(/− %�'

*+ ,+4= �� , � − �� × �( = �� %+'  && ,+&= �� ,( − � − �� = �� %&'
&� ,� − �+ = �� %)'  �- , �� + � = �� %*'

�/− ,) ,(− ,�b�
��B�� %/'  �)− ,(�− ,(+− ,�<��_ %0'
)00 ,() %�4'  &/− ,�/− ,)− ,�<��_ %-'

`M� %�('  &) ,(* %��'
%
' %�+'  ̂ _ %�&'

%5' %�*'

(−* �� ���  �b	j�#�� �	:�99��
�	���� ����� $ �������

& ,�K� %('  bsW %�'
�*-− %+'  �(0 %&'

�) %)'  0,*− %*'
+* %/'  + %0'

EO�MK�� �	:�99�� � 4 = �� �L	j � = 4( = �� �� X� � − �( = �� !7 �	:�99�� �� �:�� �P��  %-'
(( %5'  (& % � ' %�4'

4 = �� ,) + � − �� = �� ,%� − �') = ��  %��'
+− = �� ,+ − � − �� = �� ,�+ − = ��  %�('

& = - ,�− = ��  %�&'
�
+ = - ,(� �+ − = ��  %�+'

&* %�/'  &( %�0'  %23' %�)'  %5' %�*'
�4 + %� − �' × & = �� :���9#� ,/  % � '  %�-'

�)+  %5'  
� (4+&  ,&44 %(('  �+4 %(�'  &+ %(4'

*0+ %(+'  �4 %(&'
�( 40+ %5'  E) ������ �b	j�#Z �	:�99N E( + �) = �� % � ' %(*'



���

��M�MKB ����� 5 �������
((* %&'  + ,�K� %('  bsW %�'

(� %)'  (0− %*'  -*− %+'
(- %-'  ; + �(

(  = �� %/'  �(4 = �� %0'
*− = �� ,� + � − �� = �� ,%� − �' + *− = ��  %�4'

(− = �� ,0 + � − �� = �� ,%� − �'0 + (− = ��  %��'
�4− = - ,*( = �� %�&'  + = - ,+− = �� %�('

�+)− %�*'  ()+ %�+'
&)4− %�/'  &0 %�0'  ) &4/

+-  ,(44− %�)'
E� v�Z �* %EEE ,�0 ,(4 ,(&' �	:�99�:� ,&− = - , (& = �� %�-'

E(- ,() ,(& ,(4 ,�0 ,�+ ,�� ,/ :�b	j�#�� U��6�� & = -  %(4'
E4 ,4,*− ,�− ,�,*− ,(− ,(,*− :�b	j�#�� U��6�� 4,* = -  %(�'

%5' %(&'  %23' %(('

&−* �� ���  �b	��L©� �	:�99��
�	���� ����� $ �������

�− ,�K� %('  ( ,�K� %�'
E�&*− ,+* ,�*− ,* ,� − �%&−' × * = ��  %&'

E +
(0 ,(

- ,�
& , �( ,� − �

m
(&m �( = ��  %+'

0(4 ,�b	��L7 %0'  � *&4 %)'  +
�* %*'

0)/ %�4'  �− ,�b	j�#Z %-'  *4 ,�b	j�#Z %/'
(,* %�&'  + %�('  � − �%+'& %��'

E�	:�99N SW � �9j�m ��	w ST�� �¤sW *  %�+'
E��#w AB�� �7 �b	��L©� �	:�99�� � 1���� �g:6 ¢�Q:� AB�� �7 �b	j�#�� �	:�99�� � 1���� *  

)-,)�)0 %�0'  *,/�(* %�)'  0 %�*'
^_ %(4'  ̂ _ %�-'  ̀M� %�/'
%5' %(&'  % � ' %(('  %5' %(�'



���

��M�MKB ����� 5 �������
4,440 ,4,� %('  4,(*) ,4,+ %�'

4,�(* ,4,(* ,4,* ,� ,� − �%4,*' = ��  %&'
�(/ ,(*) ,*�( ,� 4(+ ,� − �%4,*'� 4(+ = ��  %+'

/4− �b	��L7 %)'  �(* �b	j�#Z %*'
 ),+ ,/ ,�4 %/'  ( �b	��L7 %0'

�( (// %�4'  �4/− ,&)− ,�(− %-'
�) %�('  �x"��
B �4�4 × �,& %��'

�(/ %�+'  (& − %�&'
0,/0* %�)'  &&,(0/0 %�*'

�#N��� O�Z�:� �K3��N
E&0 = )� ,0 = �� , ) + � − �� = �� ;�) + � = ��  %�'

E&(4 = )� ,�4 = �� ,( × � − �� = �� ;� − �( × �4 = ��  %('
E+�4 ,*- �b	j�#Z  %&'
E�-* ,*� �b	j�#Z  %+'

E0& /�4 ,-/ +�* �b	��L7  %*'
/  %)'
)  %0'

E5 bsM:� S�� �N �b
�  %/'
E%EEE ,&( ,�)− ,/ ,+− ,('  %-'

,)-�4 × ),&�4//0(+(− ,0��4 × &,�**++&)(�− ,0��4 × �,*000(�/�−'  %�4'
E%EEE ,)/�4 × (,*(+&*+/-0− ,)-�4 × �,()(�00++/−  

E%EEE ,&� ,(+ ,�0 ,�4 ,&'  %��'
E%EEE ,& ,0 ,�� ,�* ,�-'  %�('

�  %�&'
+  %�+'

E�*) ,�b	j�#Z  %�*'
E) (*4 ,�b	��L7  %�)'

E%23'  %�0'



���

E/�− ,(0 ,-− ,& ,�− 6� /� ,(0 ,- ,& ,� :�b	��L©� U��6�� &− = / 6� & = /  %�/'
E&(− ,�)− ,/− ,+− ,(− ,�− :�b	��L©� U��6�� ( = /  %�-'

�	���mt �����
m
�
( = - , �( =�� m  %�'

m
+−
-  = �� , &( = /m 6� m�− = �� , (& = /m  %('

%�4 = 23 ,�& = 5 ,�) = $' 6� %�) = 23 ,�& = 5 ,�4 = $'  %&'
m 
0*
0  = 23 , �(4−

0  = 5 , �-(
0  = $m 6� %& = 23 ,) = 5 ,�( = $'  %+'

%*/ ,() ,�4'  % � '  %*'
%( = / ,/ = �G ,( = � + �G

 �G  m  %)+ ,&( ,�) ,/'  %5'  
m %�−�(' × / = �G m  %23'  

m ) − %�−�(' × / = �� m  % 
 '  




��

äÉ¶MÓe

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


	Kuwait-Math-WB-G10-V1-Ans

