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ACB7DFE�GIHKJMLONQP7RTSVUWUWX'Y[ZWUWX�\^]'_`ZaXbUWc'Xedf]b_gZWhjilknmoXbUqp^X"remsketuSlZWcbmvX�wWX�Ugtyx�ZWUW\TwWZ;zWY{Sn|
} Y^kl~�~CX2c'hj|�waXb\^\{SVZW\'��\�klUW\�hoUa\{p�Y{ZWc'p^hoSVU���SlY��KXbU�Zap^homohv\�klUqp�hj��X'p } Slp^Sg���

���u�I�a�V�W�n��� ���`���
�a�a���a�V�W�n��� �I���a�����n M¡I¢W£g£¥¤W���¦�¥�¦�§�W�V�W�n�¨� ©`ª4�I«¬�I�����l­q�¬¡I¢W£Q¤W�����¯®g®g®°ªq©
± �n�q²M�l�V�W�l�
� ³M�F���M�V�n«g�W�a�F�n�n´u�§�µ�¶®g®g®
©`ª ± �n�V²M�¥·V«��W�n�µ��� ±§¸�¹ �F¤F�ºªq©

��»g»¼�
¤W���¦�Q�a�W�I�a�V�W�l�¼�

�¦�����V�W�n�
�½�F�V�q«F�V�¾��¿I�a�a�`£7�
À Z�inklY{hsklUqp�X#k�ilXbcCÁ�\{XbZWm7tWY^klUWcÃÂWX'~�X'UqpTc'SVUWwWhjp�hvSVUWUWX'm�Ä

���u�I�a�V�W�n��� ���`���
¤W���¦�Q�a�W�I�a�V�W�l�¼� ©`ª4�I�Å²W�l«`�Æ�l�Q² ¹ �g�l�V�Ç·F� ± �Å¤W�����Çªq©

©`ªÈ² ¹ � ± �ÅÉl«��Ê���F�Ê�b³F²¦ËF��Él«��� ¦¡I¢Êªq©
©`ª��l� ¹ «�³M�a���M�Q«g�f² ¹ �g� ¹ ¤F�4· ¹ �M�4Ë ¹ ªq©
©`ªÈ´¦�I« ± ËV�ºªq©

± �n�q²M�l�V�W�l�
� ³M�F���M�V�n«g�W�a�F�n�n´u�§�µ�¶®g®g®
©`ª ± �n�V²M�¥·V«��W�n�µ��� ±§¸�¹ �F¤F�ºªq©

��»g»¼�
�a�a���a�V�W�n��� �I���^ M¡I¢W£¥¤W����� ± �n�q²M�l�V�W�l�¼�
�¦�����V�W�n�
�½�F�V�q«F�V�¾��¿I�a�a�`£7�
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ACB7DFE�GIHKJML��ÈP���Y�klwWZahoY^X�XbUemsklU } k } X¨w�� kl\^\{Xb~ tWmok } X��	�	
=mok[tuSlZWcbmvX
��SVY�waX8Ugtyx�ZWUW\b� À UUWX�iVSVZW\
wWXb~�klUWw�z�kl\
moX�zWY^SVmvS } ZWX�X�p8UWh¦m�� ]bzahomoS } ZWX��K\^klZailX } klY{wWXl�FY^X'\{pÃknZWY�knp^hoSVU�wWX�Y^X } ho\{p^Y^X'\b�klmvmoS`c�knp^hoSVU�wWX#~�]'~�SVhvY^X2wWklUW\�msk zWhvmoX��
wWX#msk ��SVUWc�p�hvSVUy�

� k2cbSVUqiVX'Uqp�hoSlU�w�� klzWzMXbma\{pÃknUWw�klY{wCwahvp�_gZWX�mvX8zWY{Xb~ChoXbY�z�klY�kn~�
�p�Y^X0�Khoc'h��W��X'\{p¼\{p^SFc��n]�w�klUW\
moX[Y^X } ho\{p^Y^X2Y��a���TZ�~�SV~CXbUqp�S��!m�� klzWzMXbmoklUqp�X2c'SVzWhoX��!wWX0mok"~�]'~�SlhoY^X�iVX'Y^\�Y�����z�klY8ZaU�mvwWY^\{Â¦�k�inklUqp�klzWzMXbm �umsk�Y{XbzWY{]b\^X'UqpÃknp^hoSVU wWX��°X'\{p#]'p^XbUWwaZWX r����!tahvp�\[z�klY0Y^X'cbSVzahoX6wWZ°tWhjp#wWX6\^h } UWX� Á��6��Slho\Ã��X'U½zMSVhvwW\���SVY p�\b�

® �a�� q�
���u�I�a�V�W�n��� ³M�"! �$#&%('F� )Ê�¥�4�

)O�a�a���f·F�º�n ¦¡�¢
�a�a���a�V�W�n��� ± ³`² �$#&%('u¡�¢ )Ç�I« ���I´+* �F�&% �$#,%('u¡I¢

´F¤F� �¦���W�V���n� ) ´¦Ën� �¦�§�W�V�W�n�
± �n�q²M�l�V�W�l�
� ¹ ·g· ��-.%;�$#&%/'u¡I¢ )���-Ç�	¡I¢4»	�

³M�"! ��0,%;�F�&%/1$*�1f��- )Q³M�F�§�M�l�n«g���a�`�n�n´ �§�	�2 f g Å��-
³M�"! ��0,%;��0,%/1$*435'�0M¡6)Q³M�F�§�M�l�n«g���a�`�n�n´ �§�µ­g­q�70M¡
¹ ·g· �u¡�%;�u¡�%;��0 )��F�a�O»g�O³M�F���u�l�n«g�W�W�`�n�n´u�I�
¹ ·g· �$#&% �$#,%('u¡ )Ê��»g»
´ �a�a�I�a�q�W�n�

�¦�����V�W�n�
� ���§´ �F�&% �u¡8%('F� )��F�l�g«F�V�¾��¿I�F�W�`£��!�F�a�I«¦Ë�� ¹ ��· ¹ �M�O�F�
©`ª¥�n² �VËg�n¤V«��	ªq© )¥² ¹ � ± �I�$!a�n�`�M�q�I�º·.9 ¹ ²`²W�FË
³M�"! ² ± %�Ën�

ACB7DFE�GIHKJML:��P d�SV~�~CXbUqp�Y{XbzWY{]b\^X'Uqp�X�| p{| SVU�|�Á#XbU�tWhoU�knhoY^X[\^ZWY��;� tWhjp�\=<
�;� tWhvp^\�r�ÁeÄ

−231 +
∑

30

1
xi2

i) = −231 + (231
− 1) = −1

ACB7DFE�GIHKJML?> PA@&�FzWmvho_gZWX'Y8XbU!_gZWX'mo_gZWXb\�mvh } UaXb\¨moX[zaY^hoUacbhozMX[waX2msk�~�]�p�ÂWS`wWX[waX2cbSV~Czap�k } XwWZ�UWSV~ taY^X0wWX#ZWUW\�Zap^homohv\^]'X2hoc'h �
À U�wW]bcbklmoX[r } knZWcÃÂWX2cÃÂ�kn_`ZaX2tWhvp�r�p^Xb\ p�XbY'�azMSVZWY
m�� kl~�X'UWXbY¼X'U!zuSVhvwW\¼��SVY{pb��B�m�C{SVZWX'Y�k�wWSVUWcmoX#YEDVmoX#wWX�tWhvp�wWX�\^h } UWX#wWX�m�� XbUqp�hvXbY�wW]'c�klmv]l� � X�wW]'c�klmok } X�klY{hvp�Âa~�]�p�ho_gZWX#rCwWY^Slhvp�X#Y{XbcbSlzWhoX#XbU

zMSVhowW\
��SVY{p�mvX2tWhjp�wWX0\^h } UWXn�=FFhymvX2tWhvp8wWX0wW]bzWklY{p�]�pÃklhjp�rG�a�WSVU!Sltap�hvXbUqp�_gZWX0wWXb\�tWhjp�\�rGH']bY^Sl\b�wWSVUacI�F�=FFh moX0tahvp�wWX#wW]'z�klY{p�]�pÃklhjp�r!ÁV��SVU�SVtap^hoXbUqp�_gZWX#wWXb\�ZWUW\'��wWSVUWc2|�ÁV�
�[Z�\^h } UWX0zWYE
b\'�MmvX0cbZW~"ZWm wWSVUWUaX�mvX0UWSV~ taY^X0wWX#tWhjp�\�r�ÁV�
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ACB7DFE�GIHKJML��4P ��Y�klwWZahoY^X0X'U½moklU } k } X2w�� kl\^\{Xb~ tamsk } X �	�	
�mvXb\�wWX'Z$��klzWzMXbmv\�r6msk zWY{SFc']�|wWZWY{X#U`t x�ZaUW\TzaY^]b\{XbUqp�\Tw�klUW\�mvX0cbSVY{zW\�wWX#~ klhvUy�

� � X �Fp^XbUW\{hoSVU;X'p2mokCY{]bwWZac'p�hvSVU;waX���SVY{~ k�pTX'Uqp�Y^X�Á ��X�p ���CtWhjp�\�\^X��KklhvpTklZap^SV~�knp�hv_`ZaXb~CXbUqp
moSlY^\�wWX'\�mvwWY�X'p�\ p�Yb�
)�² ¹ �g� ¹ ¤F�4·V«Å² ¹ � ¹ ³��l�F�F�f· ¹ �M�¥�F�
)4�F���ºª�� ¹
Ën·g�f�u¡�%{� ¹
Ën·g� ¸ �F�,%�� � ¡	�
) ¹ ²g²W�FËO·F��Ë ¹ ²F�W� ±�
 ·V«F�F�

´¦ËQ�g´W�n«`�M�
)4� 
 �§«¦Ën� ¹ �Æ�I��� ±��

 · ¹ �M�¥�F�O² ¹ � ± �I��!a�l�`�M�V�I�
Ën·g�f�u¡�%{�O´
�I�`� ¸ �F�,%�� � ¡	�

Ën·g�f�u¡�%{�O´
Ën·g� ¸ �F�,%�� � ¡	�
) ¹ ²g²W�FËO·F��Ë ¹ ²F�W� ±�
 ·V«F�F�

´¦ËQ�g´W�n«`�M�
)4� 
 �§«¦Ën� ¹ �Æ�I��� ±��

 · ¹ �M�¥�F�O² ¹ � ± �I��!a�l�`�M�V�I�
Ën·g�f�u¡�%{� ±
�I�`� ¸ �F�,%�� � ¡	�
ACB7DFE�GIHKJMLÇD¥P��2ZWXbm&X'\{p�m�� X��uX'p#wWX6mok�\^]'_`ZaXbUWc'X wWXecbS`wWX � � 
 \^ZWhjinklUqp�X < @&c'Y^hoY{X6ZWUWX

hoUa\{p�Y{ZWc'p^hoSVU½d�cbSVY{Y^Xb\{zuSlUWw;r6c'X'p^p^X�\{]b_gZWX'UWcbXn�
³M�"!Ç�F�&%/'��
³M�"!	Ën�.%�² ±
Ën·g�Å² ± % �l�g´��n«g�M�
³M�"!Ç���&% �F�

� SlZap�X¨k��uXbc�p�hoSlU#klZ0cbSV~Czap^XbZWY SVY{wWhoUWklmnX'\{p�ZWU#tWY^klUWcÃÂWX'~�X'Ugpb� � � hvUW\{p^Y^ZWc�p�hoSlU0mowWY8zMcl���	Ugtyx�ZWUW\
��SVUWc�p�hvSVUWUWXTm�� hoUW\ p�Y^Zac'p�hvSVUCwWX[tWY^klUWcÃÂWX'~�X'Uqp�ty�Wr�cbX'cbhyzWYE
b\
_`ZaX2m�� klwWY{Xb\^\{X2Xb\ p�wWSVUaUW]bX2waX[~�k�|
UWh 
bY^X#kntW\^SVmvZWX2w�knUW\�ZWU�Y^X } ho\ p�Y^Xn��klZ!mvhoXbZ!w ����p�Y^X�i!c�knmocbZamo]bX[z�klY�klwawWhvp^hoSVU�w � ZWU�wW]'zWmsklc'Xb~CXbUqpY^X'msknp^hv��klZ�cbSl~�zap^XbZWY�SlY^wWhvU�klm �
� � hvUW\{p^Y^ZWc�p�hvSVU ~CSIilX8_gZWhazaY^]bc 
bwWX�zMXbY{~�X�p�wWX8\^klZailX } klY{wWXbY&wWklUW\�mvY�m�� klwWY{Xb\{\^X8wWX�m � hvUW\{p^Y^ZWc�p�hvSVU~CSIilXl�¦cbX�_gZWh7Y^X'cbSVUW\ p�hjp�ZWX#m�� ]b_gZWhjinklmoX'Ugp�w � ZWUaX"hoUa\{p�Y{ZWc'p^hoSVU�tWm¨�KrCmok6~�]�p�ÂWS`wWX#wWX�cbS`w�k } X#wWXm�� klwWY{Xb\{\^X#wWX#wWXb\ p�hvU�knp�hvSVU�zWY�
'\Ã� �
� k \^]'_gZWXbUWc'X�Y{]�klmvho\{X�wWSlUWc ZWU°klzazuX'm�r mok zWY^S`cb]'wWZWY{X Ugtyx�ZWUW\b�yk§ilXbc�� c'SV~�~CX�z�klY�kn~�
�p�Y^Xn�
X'p�\ p�S`c��nk } X#wWZ½Y{]b\{ZWmvp�knp�wWX#m�� klzWzMXbmywWklUW\�Y���Ä�Y����0Ugtyx�ZWUa\§���l���v�
ACB7DFE�GIHKJML7DQDÇP @ �FzWmohv_`ZaXbY X'U _`ZaXbmo_gZWX'\emoh } UWXb\�cbSV~C~�X'Uqp"p�Y^klwWZWhvY^X�X'U msklU } k } X�w�� kn\ |\^X'~ tWmok } X	�	�	
*mok"wWX'Y^UWh 
bY^X[hoUW\ p�Y^Zac'p�hvSVU�wWX[~ klhvUy�Fd�X'p{p�X0wWX'Y^UWh 
bY^X[hoUW\ p�Y^Zac'p�hvSVU�Y{XbUWwF| XbmvmoX�moXzWY{S } Y�kn~�~CX2Y^]'cbZWY{\^hj��<V�
B�m¦\^Z
�ep
w�� knzWzuX'moX'Y¨Ugtyx�ZWUa\�k�iVX'c[mvX�cbSVUqp�X'UgZ�wWX�c�c'SV~C~�X�z�knY�kl~ 
'p^Y^Xl�;B�m�\{Z
�ep�w � Zap^homvho\^X'Y

moX[Y^]b\{ZWmvp�knp�wWX#cbX0zaY^Xb~ChoX'Y�klzWzMXbm c'SV~C~�X2zWklY�kl~ 
'p^Y^X2waZ½wWX'Z$�Fh 
'~�X#klzazuX'myX'p�mvX0Y^]b\{ZWmvp�knp�wWZ

�



wWX'Z$�Fh 
b~CX�klzWzMXbm c'SV~�~CX2z�knY�kl~ 
'p^Y^X0wWZ�p�Y{SVho\{h 
b~CX0klzazuX'm �
d�SVZWz6waX8cÃÂ�klUWc'X8zMSVZWY�mvXb\��KklhoUW]bklUqp�\8Ä�msk�cbSVUqilXbUqp�hvSVU6w�� klzWzMXbmF�Kknhvp _`ZaX8moX
Y^]b\{ZWmvp�knp�X'\{p&wa]bzMSV\^]
w�klUa\TY��Cremsk6zWmoklcbX#wWZ�zWY{Xb~ChoXbY�knY } ZW~CXbUqpb� B�m�\{X0p�Y^SlZaiVX�wWSVUWc�wW] C^r�remsk6tMSVUWUWX#zWmoklcbX#zMSVZWY
m�� klzWzMXbm \^ZWhjilknUgpb�

Ën·g�f�u¡�%{� ±
Ën·g� ¸ �F�,%�� � ¡	�
´¦ËQ�g´W�n«`�M�
´¦ËQ�g´W�n«`�M�
´¦ËQ�g´W�n«`�M�
Ën·g�f�u¡�%{�l´
�I�`� ¸ �F�,%�� �u¡	�

� X"klzazuX'mo\�r6U`t x�ZaUW\[UWX�\^SlUgp�z�kn\TX'~ tuS��op�]'\�moX'\�ZaUW\TwWklUW\�moXb\�klZFp�Y^X'\TX�p�moX#zWY^S } Y�kl~C~CX
U�� Xb\ p[z�kn\�Y^]bc'ZWY^\{hv� � À U½klZWY�knhvp�zWZ�]bc'Y^hvY^X6Ä
!��F��·O³ ¹ ���¨��£
�
�F�V¤M�q�I�a�V�4«g�u�`�I¤V�W�q·¬���`�Ç���&%½�¨�
´Ê�¥�g´W�l«g�M�7� ¹ £7�
± �¥�g´W�l«g�M�7��´ £7�
���¥�g´W�l«g�M�7� ± £7�
���¥�g´W�l«g�M�7� �u£7�
���¥�g´W�l«g�M�7� �u£7�
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ACB7DFE�GIHKJMLQPFp�Y�knwWZWhoY{X�XbUCmsklU } k } X8w � kl\{\^X'~ tWmsk } X � � 
�mok2zWY^S`cb]'wWZWY^X �FzWmoZa\^zWmvZW\T�KhoUgZap^homvX

wWXTwW]'p�klhomvmoXbY¼mvXTzWY{SVmoS } ZWX�X'p�m�� ]bzWhvmoS } ZaX�waX[msk�zWY^S`cb]'wWZWY{X§�
knhoUW\{hu_gZWXTmsk�wa]bcbmoklY�k�p�hoSlU�wWX'\8wWX'Z$�pÃkntWmoXbklZ$�u�
® ´M�`�

� � ®^� � ��² -
� � ®^� � ��² -

® · ¹ � ¹
 
� ®^� ¸ �n�q� -
«8� ®^� ¸ �n�q� 0�#

� ¹ ´��n²`�`��� ¸ �n�q� ®! ��l�g·5 
®! ��l�g· �
®! ��l�g· �
®! ��l�g· «

"



� ¹ ´��n²F�W� ± � ®! ��l�g·5 V²¦ËI«M�I²g²¦ËI«M�
®! ��l�g· � ²¦ËI«M�I²¦ËI«M�
®! ��l�g· � ²¦ËI«M�I²¦ËI«M�
®! ��l�g·4«g²¦ËI«M�I²¦ËI«M�

® �a�; q�
® ¤WË`�I´ ¹ Ë¥«g²¦Ë�«M�§²¦ËI«u�

«g²¦Ë�«M�§²¦ËI«u��� ®g®g® )�²F�W�gË`�n¤V«W�
Ën·g� �F�&% �¥« )4�F�4� �V«
Ën·g�¦� ¸ �u¡�% � �F� �
¹ ·g· �u¡�%;�u¡�%/'u¡
�I�`� ¸ �F�&% � �F� �
®g®g® )Ç�n²u�VË`�n¤V«W�
³M�"! ² ± % Ën�
®{Ë��¦�n�g¤

��� � � ��� ���
���	�
��� ����� ��� ��� �
ACB7DFE�GIHKJML°Pnp^Y�klwWZahoY^X�XbU#msklU } k } X w�� kn\^\^X'~ tWmok } X,� � 
Æm�� hoUW\ p�Y{ZWc'p^hoSVU�
7G�����
��IJ8>��¾G§N+����
��IJ8>�� H����K�

)º�I��� ±��a¹ ¤F�4·F�O²`�`�F�l²F�W� ± · ¹ �u�Q��-
)º�I��� ±��a¹ ¤F�4·F�º� · ¹ �M�O���

Ën·g� �F�,% �4� ¹ ´W�n²a�W� ±
Ën·g�¦� ¸ ��-.% � �F�&%;��� �

) ¹�� �I«F�a�V�4«g� ®{Ë����n�`¤�²¦Ë�«M�fËg�F���

���! " ����� �#�$� �%�
�&� ����� � �����
ACB7DFE�GIHKJML°Pnp^Y�klwWZahoY^X�XbU#msklU } k } X w�� kn\^\^X'~ tWmok } X,� � 
Æm�� hoUW\ p�Y{ZWc'p^hoSVU�
7G�����
��IJ8>��('*)$
,+KB�E-
,+KB�E����

)º�I��� ±��a¹ ¤F�4·F�O²`�`�F�l²F�W� ± · ¹ �u�Q��-
)º�I��� ±��a¹ ¤F�4·F�º� · ¹ �M�O���

Ën·g� ��- %;�2 V²¦ËI«u�§²¦ËI«M�
) ¹�� �I«F�a�V�4«g� ®{Ë����n�`¤�²¦Ë�«M�fËg�F���

���/. 021
13�
���
��� ����� � �����41 ����� ��
$�
ACB7DFE�GIHKJML°Pnp^Y�klwWZahoY^X�XbU#msklU } k } X w�� kn\^\^X'~ tWmok } X,� � 
Æm�� hoUW\ p�Y{ZWc'p^hoSVU�576#
7G�����
��IJ8>#89578,���

� k6Y^XbmvXbc�p�ZWY{X�waX�mok6_`ZaXb\{p^hoSVU°Á�X#zMXbZap�ilSVZW\ �'p�Y{X#Zap�hvmoXl�
)º�I��� ±��a¹ ¤F�4·F�O²`�`�F�l²F�W� ± · ¹ �u�Q��-

³M�"! Ën� % ² ±
³M�"! ² ± %½��-
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����� � � ����� ����� � �#� � 1 ����� �#�$� �
ACB7DFE�GIHKJMLÅPu]'cbY^hvY^X2ZaUWX2tMSVZWcbmvX#d���ÂWhomvX[]'_`ZahvinklmoX'Uqp�X0r mok"zWY^X'~�h 
bY{X[tMSVZWcbmvXl�FU�� ZFp�homvho\^klUqp

_gZWX�zW\��KX'p�zWkl\�h ��cbSl~�~CX[inklY^hokltWmvX2wWX#tuSlZWcbmvXl�
²M�O�O� ¹ ´W�n²`�`�¦� ¸ �n�q�
�
 ¸ �qËV�¯��²M�� =� � ¹ ´W�n²`�`�¦� ¸ �n�q�µ» -¦£g£
�
ª§²M�O��ª§²M�O»Æ¡y�
²M�Q»g»¼�
�

�


