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w @-G7H±t_ì:9 ç =
P
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(
= æ
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> H 9�vI=>; GI9�=g1 æ m:��GF;�@oG��QGj<�=U;��C�y=�{�@ µ ?:7:p��Q; =�<�@�?��I73pX;Y@:uj<
{�@ µ ?A7:pLn:GI9 � ; =�< K æ-ây; G�t�vLp qQ=j¤
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O´?:7:p ë vL@ θ ∈ F Î
� �0; =�¤ ( � + θ)
7F?�=y��9�n(@:m:@�q Ã

BLGF; GI@yxoä
,
x Î , x . , ³ ∈ F Î
� �QGIpN; GI�Q; q K � GI9�Gs�I7:@�G Öoé =

�
( ç¨ê )⊕ ç¢ê <£vsâ±; GQ¤

�5ä
=
xoä ⊕ ³ �¨ä

=
�
(
��ä ⊕ Öoé

)� Î =
x Î ⊕ 1 � Î =

�
(
� Î ⊕ ÖFä

)� .
=
x . ⊕ ( � + θ) ∗ 1 � .

=
�
(
� . ⊕ Ö Î )

��8
=
xoä ⊕ �¢ä ⊕ � Î ⊕ � . ⊕ θ ∗ (

�5ä ⊕ � Î ⊕ � .
)⊕ 1 ∗ ( � + θ) Î ⊕ ³1

=
�¢ä

+
�
(
�5ä ⊕ Ö�é ⊕ ³ )⊕ θ ∗ ³

� GI��GI9�uIm:@�qe¤ ø ?:pYp <�³ =
P nA?:@A@b; <�=�?:m��I7z1

=
PLK

⇒ {�pXp GØãf?o�I7A9�; �I7�=_GI@Ç�
=
� ä � Î � . � 8 7�?A�IGI@Øq(p GF; �I7oGI@ r ?�<s7�âfGI9�=
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�� � �u ��� 	�� � 
���\Q��� ����� WX���>����
�� � �w ��\:�������V��
����
% )|{�chg�ch+~}h)¨cha�a�chg51 +-,�g�)S{

°�;Y@�GHã8?��I7:9�; �I7�=��0; =l³
=
P m:@�nbGF;Y@�G��0; =¹³ 6= P

Ó ¦e¬��±»�¬�Å$È�¬�­:Å�©YöI®�©Y¦-« °�; q:GI@o<£�I7�?stV= ⇒ x ; �hGI9�GI@ µ 1:¤
1

=
Ö æ
−
ä ⊕ Ö ′æ

−
ä ⇒ Ö æ ⊕ Ö ′æ =

1 ⊕ θ ∗ 1

� � � � �

� � �7� ��� ��� �,���

����
( � + θ) �

�

� � =
�

( � )

∗θ ∗θ ∗θ ∗θ

� �� �� �

( � + θ) �

� ( � + θ) � � ( � + ( � + θ)) �

� ( � + θ) �
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1 i����~#*i dfchgCc~g]%F�Fc~+��H#-òh'fg�)�òh'��

� ©Yö�÷A®�©X¼~ô p Gj= µ =_GI9�ã8?��I7:9�; �I7�=_GI@:�:p v��IuH��8�â±;�9�nH<£v�q:G�â��:7Ap =�²&nA?o<�<�¤
w @:�Am�=ït�ì:9���;�@�p Gj= µ =�GI9 w =_GI9�?o=U; vL@"� w @:�:m�=ït_ì:9��b;Y@CGI9�<�=_GI9 w =_GI9�?�=>; vL@LÏ
�E8 ⊕ Ö .

=
��ä ⊕ Öoé

⇔ ��8
=
��ä ⊕ Öoé ⊕ Ö .

=
��ä ⊕ Öoé ⊕ � . ⊕ Ö Î ⊕ θ ∗ � .

=
��ä ⊕ Öoé ⊕ � . ⊕ � Î ⊕ Ö ä ⊕ θ ∗ � Î ⊕ θ ∗ � .

=
��ä ⊕ Öoé ⊕ � . ⊕ � Î ⊕ �¨ä ⊕ Öoé ⊕ θ ∗ �5ä ⊕ θ ∗ � Î ⊕ θ ∗ � .

=
��ä ⊕ �¨ä ⊕ � Î ⊕ � . ⊕ θ ∗ (

��ä ⊕ � Î ⊕ � .
)

=
� ä ⊕ � ä ⊕ � Î ⊕ � . ⊕ θ ∗ (

� ä ⊕ � Î ⊕ � .
)⊕ 1 ∗ ( � + θ) Î

=
xoä ⊕ �¢ä ⊕ � Î ⊕ � . ⊕ θ ∗ (

�5ä ⊕ � Î ⊕ � .
)⊕ 1 ∗ ( � + θ) Î ⊕ ³
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1 i����~#*i dfchg�}��3ch)N�Fch+���#-òh'fg>)¨òh'��

ø ìA9¹� ′ �0; =l³ 6= P ¤·p Gj= µ =_GI9lãf?o�I7:9�; �I7�=_GI@:�:p v^�Iu�â±; GH� 8 vL�QGI@:²(<£v�nA?o<�<�¤
x ; �·GI9�GI@ µ ; <�= ( � + θ) Î ∗ 1 ⊕ ³
⇒ q(p GF; �I7oG w @:�:m�=�<Ât_ì:9��b;Y@0GI9�<�=_GI9lm:@on p Gj= µ =�GI9 w =_GI9�?o=U; vL@
⇒ ��m�=��:m�=�<��0; = x ; �hGI9�GI@ µ 1 ⊕ θ ∗ ³~¤

Ö ä
=
�
(
Ö�é ⊕ �5ä

)⊕ θ ∗ �5ä ⊕ Ö�é
Ö ′ä =

�
(
Ö�é ⊕ �5ä ⊕ ³ )⊕ θ ∗ (

�5ä ⊕ ³ )⊕ Ö�é
1

=
Ö ä ⊕ Ö ′ä

=
�
(
Ö é ⊕ � ä

)⊕ � ( Ö é ⊕ � ä ⊕ ³ )⊕ θ ∗ ³
⇔ � ( Öoé ⊕ ��ä

)⊕ � ( Öoé ⊕ �5ä ⊕ ³ ) =
1 ⊕ θ ∗ ³
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�� � �w ��\:�������V��
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% )|{�chg�ch+~} d8c~gÇ4�#&%('��3chg]�Fc

( � ( � ä ⊕ � é )⊕ � . ⊕ θ ∗ � 8 )
⊕ ( � ( � ä ⊕ � é ⊕ � )⊕ � . ⊕ � ∗ ( � + θ) Î ⊕ θ ∗ ( � 8 ⊕ � ∗ ( � + θ) Î ⊕ � ))
= � ( � ä ⊕ � é )⊕ � ( � ä ⊕ � é ⊕ � )⊕ � ∗ ( � + θ) Î ⊕ θ ∗ � ∗ ( � + θ) Î ⊕ θ ∗ �
= � ⊕ θ ∗ � ⊕ � ∗ ( � + θ) Î ∗ ( � + θ)⊕ θ ∗ �
= � ⊕ � ∗ ( � + θ)

.
= � ∗ ( � ⊕ ( � + θ)

.
)

= � ∗ ( � ⊕ � )
= �
nA?

( � + θ)
nL; GC�59�n(@:m:@oq Ã 7�?o= K

⇒   vLpXpN; <j; vL@�t_ì:9�nL; Gj<£G5GF;Y@�q:Gj<£�I7:9t�:@:uj=_G0Bhz|{lB r~}�� ?F9�; ?A@�=_G
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���\Q��� ����� WX���>����
�� � �w ��\:�������V��
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ñ g��3c·)N�Fc~g�if+-,8c~+

  vLpXpX; <j; vL@oGI@�t�ìA9¹ã8?��I7:9�; �I7�=_GI@|n:GI9�� �A@�q:G î ¤�F9�vL�:p GI�Cp vI<s²Lt�?ApXp <
( � + θ)

�59�n(@:mA@�q î − � 7�?o=Bhz|{lB r�} OIR:M ¤���9�ne@:m:@�q
(
O Î 6
5 − � )/

R
Bhz|{lB r�} R � O ¤���9�ne@:m:@�q O

6>ä Î − �w n:GsGQ¤ Ó ¦(¬��±»�¬�Å$È^¬�­:Å-©XöI®j©X¦-« �"GI7:9¢t�?��I7Ø?:mo<s@:m�= µ GI@^¤
ãf?o�I7A9�; �I7�=_GI@:��?F?F9�G3�

,
� ′ ² x ; �hGI9�GI@ µ ³´�"GI7:9*?Ap < µ â�GF;Y��?:p�GF;Y@st_ì�q:GI@�Ï

⇒ w @Ø?ApXpAnL; Gj<£GI@|��mo=>�:mo= }U� p D^�IuUGI@^¤ x ; �hGI9�GI@ µ (
1 ⊕ θ ∗ ³ )

⇒ °�<�u�?:@:@Øt�?�<�=·ù]GsnAG x ; �hGI9�GI@ µ ;Y@ Ö ålGI9 µ GIm�qQ=ïâfGI9�n:GI@�Ï
ø ìA9   vLpXpX; <j; vL@^¤ x ; �·GI9�GI@ µ ;Y@ Ö åÂm:@�n Ö ′å �Øm�<�<1 ∗ ¡ (θ) =

1 ∗ P =
P �y!C# ¡ (θ)

<£GF;�@
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���\Q��� ����� WX���>����
�� � �w ��\:�������V��
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%�cC¢"+8)N�A)��¹+hch+

I
BLGF;�# GF;�@oG ø mA@:uj=U; vL@:²&nL; G�@:m:9~t_ì:9 µ â�GF;$O GI9�=_G5n:G�¶-@:; GI9�="; <�=j¤#

(
P
) =

P m:@�n #
(
³
) = � K

I
BLGF;

∆
�5æ�nL; G x ; �·GI9�GI@ µ nAGI9¹ã8?��I7:9�; �I7�=_GI@:�:p D��IuUGH�5æfm:@�n � ′æ K

I
BLGF;

δ
ä

= � m:@onHt_ì:9 ç =
O
, ..., è <£GF; δ

æhâ±; G�tVvLp qQ=�n:G�¶·@Q; GI9�=�¤

δ
æ
=
#

(∆
�5æ ⊕

æ
−
ä

∑H
=
ä ( � + θ)

æ
−
H
−
ä
∗ 1 ∗ δ

H
)

Ì � Í

⇒   vL@�<�=�9�m:uj=>; vL@ µ â�GF; GI9¹ãf?o�I7A9�; �I7�=_GI@�� ,
� ′ �0; = x ; �hGI9�GI@ µ GI@�â±; G�vL�QGI@

Ôe«�Å x ; �hGI9�GI@ µ ë vL@ Ö:å m:@on Ö ′å ¤

1 ∗
å

∑æ
=
ä ( � + θ)

å
−
æ
∗ δ
æ Ì O Í
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&�c~g_c&òh'f+·c~+2d8c~g£�H#-òh'fg�)�òh'��Fc~+¤�8a¦¥lò~�^c

I
� ä ; <�=y;Y�C��GI9f�IGIpX; GI�Q; q

I ø ?ApXp < δ
æ
=
P nA?A@:@bu>?A@:@Ç��æ��QGIpN; GI�:; q�q:G�â��A7:p =�â�GI9�n:GI@

I ø ?ApXp < δ
æ
= � m:@on ç > � n^?:@:@Ç�Cmo<�<��5æ =

Ö æ
+
ä ⊕ �5ä ⊕ Öoé <£GF;�@

F Î V_YtZ ; <�=±; <£vL��v:9��A7 µ m F §¨ (θ)

; <�=±�0; =±;�9�9�Gsn(m µ ;��:p GI� � vLp ¡A@ovL�

¡ (θ) = θ Î
6
5

+ θ

äN5
+ θ

.
+ θ + �

= ( � + θ) + ( � + θ) Î + ( � + θ)

.
+ ( � + θ)

äN5
+ ( � + θ) Î

6
5

⇒ w @�Ì O Íy; <�=
δ
æ
= � t_ì:9 ç = � , O D � , OIR D , OIRQR ,

OIR<© m:@�n
δ
æ
=
P t_ì:9*?ApXp G

?A@on:GI9�GI@ ç ≤ è =
OIR<©
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ª #&% ! #-òh'��ð!$#*+ !2)N� d�)�cL%:ch+

δ «�¬

⇒ Ì � Í"@�?��I7Øn:GI@ ∆
�5æ~?Am4­(DI<£GI@A¤

∆ ® U = ¯
∆ ®±° = (

ä
+ θ)
° − V ∗ ² ∀

ä
<
æ
≤ Î 8 é

∆ ® V_XdU = ¯ ⊕ (
ä

+ θ)
V_W_] ∗ ²

∆ ®±° = (
ä

+ θ)
° − V ∗ ² ⊕ (

ä
+ θ)
° − V_X_V ∗ ² ∀ Î 8>ä < æ < Î 6�8

∆ ® V_Y_X = ¯ ⊕ (
ä

+ θ)
V_Y_V ∗ ² ⊕ (

ä
+ θ)
U^V ∗ ²

∆ ® V_Y_Y = ¯ ⊕ (
ä

+ θ)
V_Y_W ∗ ² ⊕ (

ä
+ θ)
U^W ∗ ² ⊕ ²

∆ ® V_Y_Z = (
ä

+ θ)
V_YtX ∗ ² ⊕ (

ä
+ θ)
U^X ∗ ² ⊕ (

ä
+ θ) ∗ ² ⊕ ²

∆ ® V_Y_[ = ¯ ⊕ (
ä

+ θ)
V_Y_Y ∗ ² ⊕ (

ä
+ θ)
U^Y ∗ ² ⊕ (

ä
+ θ)
V ∗ ² ⊕ (

ä
+ θ) ∗ ²

⇒ ³´�IGIpX; GI�Q; q:G x ; �hGI9�GI@ µ t�ìA9�nL; GHãf?��I7:9�; �I7o=�GI@:�Ap D��IuUG
⇒ OIR:Ã n:GI9 � p D^�Iu>GØ�QGIpX; GI�Q; q(²CD3n(m:9��I7|{�@�q(9�; � tVGj<�=�q:GIp GjqQ=�Ï
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&�c~! chgs�hif+-,8ch+

I
{�m4­LDI<£GI@|n:GI9lklp GF; �I7:mA@�q:GI@ µ K � K �0; =�z�?A�:p G

I
x ; GHãf?o�I7:9�; �I7�=_GI@Øn:Gj< ë GI9�?:pYp q:GI��GF;Y@oGI9�=_GI@0{�@�q(9�; �-<�¤-uUGF;�@oG5q(ì:p =U; q:GI@w @:�:m�=�<5�"GI7:9¹@�?o�I7�n:GI@�B-�IG µ ; ¶-u>?o=>; vL@oGI@ ë vL@|Bhz|{lB r

I
{�@�q(9�; �$m:@�?A�:7��A@�qL; q ë vL@|n:GI9³O ?A7:pLn:GI9 � ; ù]GIuj=>; vL@´�

⇒ �"DIq(pX; �I7oGI9~{�@�<U?o= µ ¤-;�@�ù�Gsn:GI9 w =_GI9�?o=U; vL@0GF;Y@oG0?A@on:GI9�G � ; ù�GIuj=U; vL@´�¢æ^µ
� GF; <s�Q; GIpQt_ì:9   vLpYpN; <j; vL@A¤
¶ 7�=��Cp¦·¹¸-vLm|vsâ�G��"G � PQPQPLKNPQP<º ¶E» 7�=��Cp¦·m:@�n
¶ 7�=��Cp¦·¹¸-vLm|vsâ�G��"G � PQPQPQPQPQP<º ¶E» 7�=��Cp¦·
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