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I P��!"#"���QS"����� �%nQ  ��#� ��QS"����!%pV2�!�[Q �=$#�!"��!"���Q �!� �!"�QS"���QS"��!%
�M� "6��'#" � T�Q ���!"���"=�U%; -�#���!%pV2�!����QS"-Tl� $� �"#"¡�[�X¢�Q �!��T£VXQ ��VXQ �!��QSW�W��!%
 #'=��$� �V V2�!�v�[� ¤��¥�6� � TX¦
• §&¨2©[ªg« ¬!­�®�¯�°�±+²,¯�­�±#­-³C´,µ·¶¸´p¹·­!º�°9²6µ·¶

I » Qg"�� �M� "6��'#" � T�Q ���
��"=�U%; -�#��Q V7T~$·Q ��¼ � � �#�
��QS"��XV
½�% � �&%� #W�W�V=��¾¿�!"#"�6�=$��XV���Q �!����Qg"��À¼ � � �#��$#�XVÁ½C% � �&%; �WÁW�V�Q V7T��r¾ � �[��Q=�¥�=$#���� �%nQ  ��#� �
W
Q TÂ$#�!W V2�!�S�[�!" Ã9�!%,WÄQS"
���!%AV2�!�[Q �=$#�!"��!"À��Q �!� �!"
�!%pV2�XT6¢XTÅ¾�QS%p$ ¦
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I ÈÊÉ#Ë É·Ì?Í �!%(�  �'#�[�!"#�H"��!'��À)+�X¢�Q �!�#'�"-�#�!"*WÁQ T�Î~QS� �c������Q V7TMQ �!%p�!"�$#�!%)+�X¢�Q �!�#'#"-�#�!"�¢!'�$#�lÏz"[Q �!%p�!"�¦

I Ð �X�#�!�S"ÁVXQS"�$À��'-V7VM ��#�!"Á$#�!%£¼ � %,W�Ñ
Ò ← Ó�Ô , Ó+Õ , . . . , ÓCÖ

• ×jØlÙ=ÚvÛ7Ü ÝHÞ�ß!à á�Ù�â�ãrÙMä�Ù�åvª
• æ�Ú Ù�ç&è#é6ê6ë�é�ì2Ü¥Ú è#éÂílè�é�î Ú Ù�å Ù-é�ïñð , ï ò , . . . , ïñó�ØXÙXÚvÛ7Ü ôHõ�ö�ß�à á�Ù-â
ãrÙMä�Ù-åvª

• ÷-ø�ì2Ü(Ù�é�¨UÚvé=á�ã�Ù�ä�Ù�å0é�Úvùûúr©-Ù�ülÚ ø�å ýpø�å0å�þ = ÿ ª��vù��¿å0å ä�Ù�ù~ÙXÚvéXÙ-é�Ú ¨(Ü
ÙXÚvé��ñâ?è�ä#âoø�ù�ù�ÙXÚvéXÙ�Ù-é=á#å Ú �-ØlÙ���Ù-éXä�ÙÂílè�éÁãrÙMä�Ù�å0é�	p¨(Ü,ølÜnÜ¿ÙXÚvéXÙ��Ù-éXä�Ù£ílè�éÁ÷-ø�ì2Ü(Ù-é�
2ª

I ¼� � T¥�!"#�9��"=�U%; -�#�!"¡'#"�$ Ð �X�#�!�S"À����Q
�X�!"� �'��!� ������� Í�����Ì������lÉ·Ì?Í ¦
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I �¿ �%nQ0 #�#� �!"ÀQg" Ð �X�#�!�S"
VXQS"�$ �c¾�Q ��Qg"¡¼! � TU�!""!�'#"#Q ���!%AV2�!�S�# '� �"-TMQ Ïr¢�Q �!%ATl¦
• $&%�³H²6µ�´('·¶ ← ¬[­�®�¯�°�±H²('�´,µ·¶¸´�¹·­[º�°z²6µ·¶*)
• +[­&,.-�¯[®#°�±+²6µ�´('·¶ ← ¬[­�®�¯�°�±H²/'�´,µr¶¸´
¬!°X¹·­[º�°9²6µ·¶*)
• -!±#­-³0+!¬[­�®�¯�°�±H²6µH´('r¶ ← ¬[­�®�¯�°�±H²6µ�´21�¶¸´Á¬[­�®�¯�°�±H²21+´('·¶*)

I 3 ← 4 V7T¥�!�S� T�� � �·Q V2�!���65?W87#�EQ �  -T�Q � "�$� �%
=⇒ 9 �*: ����; � ÍrÉ·Í��  #� V�<��=$&' � T�Q � "-V=%p�X�#�!�gÑ
��'-V�=

= (
Ò ← ÓCÔ , Ó+Õ , . . . , ÓCÖ ) '�"�$ Ó ′Ô , Ó ′Õ , . . . , Ó ′Ö � � � �[T£Ò ′¾��!"#"�Ò ′ ← Ó ′Ô , Ó ′Õ , . . . , Ó ′Ö ��QS"��>5?"-V7TU �"-¢�� � "�Ò ← Ó�Ô , Ó+Õ , . . . , ÓCÖ Q V7TX¦

• � á�Ù�é�Ü¥Ú Ü(?lÜ£ë�é=á@�véX¨(Ü,ø�élÜ¥Ú0Ú Ù-â�ë�élä�¨UÚvé=á
úr©-Ù�ülÚ ø�å ýA?�å0å ÙKá�Ù�¨B��è[á#ëX¨
©-è#éXÙ-éX¨�ª
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)zVK7�¦oÑ L0M�NPO�Q�RSN.T�U�VPMXWZY\[/]*^ ← RSN.T�U�VPMXWZY\[Z_�^`[aRSNPTbU�VPMXWc_X[/]*^ed
I ½�% � ¢=�=$&'�%; #� � 5o¦oÑDfegih0jlk�ÒBmbnporqts�k6uvj w�xzy{h0kKo�|`o~}P�0�tq0x~kKo���}Pm������
�P��� k�q"m�x~�z}&o2x~kKm"� � k�q"m�x~�z}&o2x~k8h0jlk���}Pm~� � m0�0x~jv��k�ÒBmbnporqts�k6uvj w�xzy{h0kKo�Sq0x~kKo���}Pm@� � mbh@��h0kKo��Sq0x~kKo���}Pm������¥¦

I � � �·Q V2�!��� 5o¦oÑ����.o\q"�
�lkBy��B� � m0h��`��y{j w�xGh0kKo�|`o~}P�0�tq0x~kKo���}Pm�����`kKm0m�y{h0kKo��Sq0x~kKo���}Pm@� � m0h���h0kKo���qPx(kKoB��}Pm���j w�x6¦
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I ��'0�l�!% Ð �!�  -T�Q � "��!"Á�!"-Tl�«ª#� TÂ��Qg"�� : É : ��¬.­�®l¯�É�°¸Ì � Ë�®
�t±S²�É³ ��­MÉ·Í�´��¸Í�¬ Ð �X�#�!�v"#� $&Q ���!%(�  #'#�[�!"#��"��!'�� Ð �!�  �TMQ � "��!"� �'-V�!�XV7TU�!���!"�$��!" Ð �!�  �TMQ � "��!"
¢!'Á�#�l¾�QS"#"��!"�¦
=⇒ � � �·Q V2�!����½C% � �&%; �WÁW�� �tµ "#"��!"� #� V�$��=$&' � TMQ ����<Å �T¥�!"��� #" � �!"�!�XTl%; ��!�-TU�XT~¾��!%p$#�!"�¦
• ¶�â�ë�é=á#â?Ù-å ølÜ¥Ú è�élÙ�é�·HÙ-âoá�Ù�éKí-Ú øÁ÷-ø�ì2Ü(Ù-é�¨M©-ÙMülÚ ¸[ülÚ Ù�âSÜMª
• ãrÙMä�Ù-å0éKÙ-élÜ(¨2©-â?Ùt�-ØlÙ�é�á�Ù�âHå è�ä[Ú ¨/�-ØlÙ�é�ãrÙMä�Ù-å0é[ª
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I ��� V�ºÅ%('#"�$ %p�!�  �TMQ � "��!"¡"��!�#W��!"Á¾�QS% R�N.T�U�V.M�»b¼ � ½�¾.T�U�VPM�»b¼ �
½�Nb¿�Vb»�À '#"�$ RSV"½�Nb¿�Vb»�À  �"#�&¾ � �!��Q&$·Q �Á�z #�#�r$·Q ��ÁrTU�!�v�vQ � � ��Q T~$#�!%
�6�l¾���QS�vQ �#�!" Ð �!�  �T�Q � "� �"-�·QS��Tl¦

I PRQS%H$#�lÏz"[Q �!%;�!"¡"��!'�� Ð �!�  -T�Q � "��!"ÀW
Q T�ÎÅQg� �n��$#�!%~�[�XV7TU�!���!"�$#�!"
Ð �!�  -T�Q � "��!"
�#Q  Ð �X�#�!�S"�Ñ
• Â�­�±[°�³[®H²/Ã[­�±#°�³[®H´/Ä�¯�Å-º&+r¶ ← ¬[­�®�¯�°�±H²/Ã#­�±[°�³[®�´/Ä-¯�Å-º&+�¶*)Â�­�±[°�³[®H²/Ã[­�±#°�³[®H´/Ä�¯�Å-º&+r¶ ← ¹�%�®�¯�°�±H²/Ã#­�±[°�³[®�´/Ä-¯�Å-º&+�¶*)	/��Ù-Ø�â?Ù-â?Ù
ã�Ù�ä�Ù�å0é�ùKÚ ÜÊá�Ù-ùR¨,Ù�åÇÆ-Ù-éÁç&è�©�ýzá�Ùc¸ré�Ú Ù-â?Ù-é�Ù=ÚvélÙ
æ�Ú ¨oê¥ë�é�ì2Ü¥Ú è�é!ª 


• Â[±0%0È=±#°!­�®[°"++²/É#­-³C´rÊb%l¹r­�³r¶ ←
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Ë M�¾.T�U�VPMXWZÌ�M�¾PTbU�VPMG[ÎÍ�Ï Ë ^ ←Ð NPM�V.O�TXWÎÑSN.M�V.O�TG[/Ì�M�¾PTbU�VPM�^z[ Ð NPM�VPObTXWÎÑSNPM�V.O�TG[ÎÍ�Ï Ë ^`[(½�Nb¿�VeWÒÌbM�¾PTbU�V.M�^Ód

I ½�% � ��� �!W�Ñ Ë M�¾.T�U�VPMXWZY\[/Y*^"Ô �·Qg� T��ZÕ#%��¥�=$#�XVÁW�ª�"#"#�EQ �!���6Ö�Qg"�$ Y ¦

I � µ V='�"-� Ñ PRQS%¿"��!��W��!"� �"#� �XVK����Q V7T�Q �!%pT~��QS"�� � %p$#�lÏz"[Q �!%pT¥�XV
½C%pª�$·Q �  �T
6= WZ×�VPMP½zÀØ[/×�V.M0½�¼�^ � $� �V�¾� ��#%£Q V7Tl��¾��!"#" ×�V.M0½`À ���!%AV2�!�[Q �=$#�!"
� � "×�V.M0½�¼ Q V7TX¦�PRQg%+V2�!�#%p��Qg�!�!"�$� -V
½C%pª�$·Q �  -T�QS"=Ï���Q �!%ATlÑ ×�V.M0½`À 6=×�V.M0½�¼ ¦

=⇒Ë M�¾.T�U�VPMXWZÌ�M�¾PTbU�VPMG[ÎÍ�Ï Ë ^ ←Ð NPM�V.O�TXWÎÑSN.M�V.O�TG[/Ì�M�¾PTbU�VPM�^z[ Ð NPM�VPObTXWÎÑSNPM�V.O�TG[ÎÍ�Ï Ë ^`[½�N�¿bVeWÒÌbM�¾.TbU�V.M*^`[ Ì�M�¾PTbU�VPM 6= Í�Ï Ë d
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I Ù O�ÚP¿bVÓW2Û�O�Ú.¿�V�[2Ñ�V.M�ÜP¾.O*^ ←Ë M�¾.T�U�VPMXW2ÛSO�ÚP¿bV�[ZÑSNPM�V.O�T�^z[ Ð NPM�VPObTXWÎÑSNPM�V.O�TG[ZÑSV.M�ÜP¾PO�^

I Ü�Ï Ë ¿�Ï«O�L�WtÍ�Ï Ë ÀØ[ÎÍ�Ï Ë ¼�^ ←Ð N.M�VPObTÝWÒÑSNPM�VPObTG[ÎÍ�Ï Ë À0^z[ Ð N.M�VPObTÝWÒÑSNPM�VPObTG[ÎÍ�Ï Ë ¼�^z[ÒÍ�Ï Ë À 6= Í�Ï Ë ¼Ýd

I Ú.¾ Ù Ü�Ï«OXWÎÞS¾ Ù Ü�Ï&OØÀØ[ÒÞ�¾ Ù Ü�Ï«O�¼�^ ←Ð N.M�VPObTÝWÒÑSNPM�VPObT*À`[ZÞS¾ Ù ÜSÏ&OØÀ0^`[ Ð NPM�V.O�TXWÎÑSN.M�V.O�T�¼�[ÒÞ�¾ Ù Ü�Ï«O�¼�^`[ÜSÏ Ë ¿�Ï&OSL�WÒÑ�N.M�V.ObTØÀØ[ZÑSN.M�V.O�T�¼�^Ód
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I ÁñQS"�$ÇÎ¿ �"� #� '#"�$�5 VM � ���º��XV2�!�=¾�Q V7TU�!%,Ñ Ü�Ï Ë ¿�Ï«O�LXWZU�NPO�NPUG[tÏbÜPN�N�Ú�^.Ô

I P��!%ÅQ V7T~$#�!%�¤�" � �!��� � "*Î¿ �"� #��Ñ Ù O�Ú.¿�VeWZY\[/U�N.O�NPU�^.Ô

I P��!� �!���@º��XV2�!�=¾�Q V7T¥�!%~7� � �%p�
�·QS�-TÂ�XV-Ñ Ü�Ï Ë ¿�Ï«O�L�WÒYG[2]�^"Ô
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n1

n2

n3

n4

n5

power

M�V�Ü�ÏbÜ«T�¾PMXW Ð ¾"ß�V.M\[/O*Àb^edM�V�Ü�ÏbÜ«T�¾PMXW Ð ¾"ß�V.M\[/O�¼�^edTbM�N.O�Ü�Ï0Ü"T�¾PMXWZO�¼�[ZL0M�¾ Ù OSQÝ[/OØÀ0^ÓdTbM�N.O�Ü�Ï0Ü"T�¾PMXWZO�àX[2O�áÝ[2O�¼�^ed
TbM�N.O�Ü�Ï0Ü"T�¾PMXWZO�â�[ZL0M�¾ Ù OSQÝ[/OSá�^Ód
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I O�¾.TÝW�ã«O Ð Ù TG[Îä Ù T Ð Ù T�^ ←T�M�N.O�Ü�ÏbÜ«T�¾PMXWKã&O Ð Ù T\[2L0M�¾ Ù O�QÝ[Îä Ù T Ð Ù T�^z[M�VSÜ�ÏbÜ«T�¾.MXW Ð ¾.ß�V.M\[Òä Ù T Ð Ù T*^ed

I O�N.OSQ�WKã&O Ð Ù TØÀØ[tã«O Ð Ù T�¼X[Òä Ù T Ð Ù T*^ ←T�M�N.O�Ü�ÏbÜ«T�¾PMXWKã&O Ð Ù TØÀØ[/Y\[Òä Ù T Ð Ù T*^`[T�M�N.O�Ü�ÏbÜ«T�¾PMXWKã&O Ð Ù T�¼�[2LbM�¾ Ù O�QG[/Y*^`[M�VSÜ�ÏbÜ«T�¾.MXW Ð ¾.ß�V.M\[Òä Ù T Ð Ù T*^ed

I N.O�QXW�ã«O Ð Ù T*À`[tã&O Ð Ù T�¼�[Îä Ù T Ð Ù T�^ ←O�N.O�QXW�ã«O Ð Ù T*À`[tã&O Ð Ù T�¼�[2Y�^z[O�¾.TXWÒYG[Îä Ù T Ð Ù T�^ed
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n1

n2

n3

n4

n5

power

N.OSQ�WKã&O*À`[tã«O�¼�[Îä Ù T�^"Ô
=⇒ å ã&O*À&æ0O�àX[tã«O�¼0æ0O�âX[Òä Ù T�æbO*À"ç
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I ¼&�  ��!����<Å �%AV7TU�!�v�S'#"-�À��Qg"��!%+� � %(� �XV='�"-� Ñ
Ú.¾ Ù M�Ü0VeW ÚP¾«½ Ð Ï.¿�V.M Ë N Ù [ ½�¾.ObT�NPL [ ì [ ÀbÀ [ U�V�¿«½ Ù T [ ÜPV�Ï«QS¿ [ í�î\[�À«ïbï�À0^ed
−→ Ö � Wð7� � T¥�Á ��[�!%Å'#"0Õ��!�!%pVXQ �!�-Tl�EQ �!���6<Å �%AV7TU�!�v�v'�"-�

I ÁrT�%(' � Tl'#%nQ �!%ATU��<K¦oÑ ÚP¾ Ù M�ÜPVÓW Ú.¾«½ Ð ÏP¿bV.M Ë N Ù [ñ V�Ï«TXW2½�¾.O�T�N0LÝ[ÒìX[�À�À0^ [¿bV�Ú«T Ù M�V.MÝWZU�Vb¿«½ Ù T\[cÜPV�Ï«Q�¿�^ [M�¾b¾"½GWZíbî\[KÀ&ï�ï�À0^�^ed
−→ ���-V7Tl%; � T�Q � "
$#�!%H�2Õ#%C$·Q �Å�¥�l¾���QS�EQ �#�!"���Q �!� ��'#"=¾��XV2�!"-T��vQ �!���!"
<��XTU #QS� V=�r¢[¦o)�¦oÑ
òtó�ôcõtö�÷�ó�÷�øpù�óKôcõtö�÷Kót÷�ú¢ûKüÎöK÷&ýtó«þ ← ô�üÒö�÷&ýtó�øÿûKüÎö�÷&ýcó�ú �����«ó úpù�ó�ôÎõtö�÷Kó�÷�úpù&üKô�þ��
õ�ó���ô
	&óKý�øpù�ó�ôÎõtö�÷Kó�÷�ú��
���"þ ← ôtüÎö�÷&ýtóSø¢ûKüÎö�÷�ýtó�ú �Kó��cõ�ø��
����ú��Sú��«þ úpù�ó�ôÎõ�ö�÷Kó�÷�úÿù�üKô�þ��
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NPO�Ú.V�Ü«T�¾.MXW
�bO�Ú.VSÜ"T�¾PMG[���VSÜSÚ.V.OSQSNPObT�^ ←Ð N.M�V.ObTÝW���O�Ú.V�Ü«T�¾.MG[���V�Ü�Ú.VPO�Q�N.ObT*^
NPO�Ú.V�Ü«T�¾.MXW
�bO�Ú.VSÜ"T�¾PMG[���VSÜSÚ.V.OSQSNPObT�^ ←Ð N.M�V.ObTÝW���O�Ú.V�Ü«T�¾.MG[ZÑSVPM�ÜP¾PO�^z[ NPO�ÚPVSÜ«T�¾.MÝWÒÑSVPM�Ü0¾.OG[���V�Ü�Ú.VPO�Q�N.ObT*^
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