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ò©ÐóÄdÐWô�ÐõÉ)Êùü)Ê�Ì S%X,IH\ZRbGJI t VHNKD�]Í �

R $ M�L t G4P G4?*G,YHDYHM t RbM&% |
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å þ | iT>¶M�NKD1OnVHIKG1cE IKM.1�2#RbG t YKDhAaRbG t D43¡DJS%XJP M t �¶DuLHM�?%V�5�P t D t D1]�YKDfG,z[M�M e&6óGhRTS } ]�M�e�{|EHYHM*R¥X,Rb{|X�?*G � i

ò©ÐóÄdÐWô�ÐõÉ)Ê*798�:<;�Ê�Ì S%X,IH\yRbG,I t VHNKDu]yÍ �
R $ M�L t G4P G4?*G,YHDíYHM t RbM�% |
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−→ K RbGJI t VHE G�XhNHV�ðL t MWX,I t D1YHX,IH]�YKD�BF{|][D*G,IHX4A Å�Ç&ÁML�Ç
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TVU 0W�.YX[Z]\F-�^�Z`_ba`c95]c9=H;[d<5]e ÎgfmÎ 2'3he U 0FihjYk*jYZ`W�.le*a`c9;�imZAn[opbqsr tmu&vhw xby x+z{w x*z{w v+xh|*x
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ò©ÐóÄdÐWô�ÐõÉ)Ê�ËFC)Ê�Ì S%XhIH\ H �uÍ

−→ K Î�?WVHLWrkV éHG,]�MuM[IKM e t D1OnG,YHVHG1id>¶M�NKD�OQV IKG*c EHIKM HZYHG�S�]*G4?WVHE VH][D*GJI
t D�BFRbG t YHMWX,IH\I3�DJS%XJP M t �¶D�� % 
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ò©ÐóÄdÐWô�ÐõÉ)Ê�Ë��)Ê >¶M�NKD1OnVHIKG1c)EHIKM�L t VZe�VW?%VHL�rQVHéHGh]�M�R»M[IKM e t D�OQGhYHVHV)c t D�BFRbG t YHMWX,IH\ 3�DJS%X,P M t ][DaYHGfRbG 2Y%AWGJIHX�A },+ t D�BFRbG t YHMWX,IH\43�DJS%X,P M t �¶DkAW]�?�A%GJIHX4Aye�VW?%VHL�rQVHéHGh]�{|R VHYH]�D t VKD*Y IKM�R +%� i
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⊂ Ù×Ú Û f Ü i
ÀfÁ&ÂbÃWÄdÃ�ÅdÃ%ÆÈÇ&ÃgÉ)Ê0�)Ê�Ì M[P RbY M�OnG�X,I ]�M21

⊂ R $ ÇÈÑ�ÃHÃHÒ Æ �KÅdÃ O<�43 Ñ�Ã%Â � c�G�X�?WV`P[?�AZNKD�OkP�M�z[MCë�X'S[ûkG 2XhIH]*SWGJI^X,EHGJI YHM�GnLHM�N t {|IHVHG
Z
rkD t D*RbV2� þ cKX ∑ þ6587 � } � þ �qñ ë�i

ò©ÐóÄdÐWô�ÐõÉ)Ê�Ë��)Ê >¶M�NKD1OnVHIKG1cKEHIKMuXhEHGJIHY M�GnM e&6óG4P�VHYHG,Y VHGQRbY M�OnG�X,I ]uRbG t { Y S�?W\_VHRbG�GJI^RbG t S�Y S�?W\ i
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R $ −→ R $ M�e t D�B_RbY M�OnG�X,I ][DyY S�?*G�2]*M&%�RbG t { IKMFOnG�VHRbG�GJIURbG t S�Y S�?W\Hi
ò©ÐóÄdÐWô�ÐõÉ)ÊùÉ �8��[;�Ê >¶M�NKD�OQV IKG*c�EHIKM¡L t VkzJ?WD[P N%M�RwM[IKM e t D1OnG,YHV V

R $ −→ R $ M�e t D�B@RbYHMFOnG�XhIH][DoY S�?�Gh]�M&%RbG t { IKMFOnG�VHRbG�GJIURbG t SaY S�?W\Hi
ò©ÐóÄdÐWô�ÐõÉ)ÊùÉóË 8��[;�Ê�Ì t VH]�G4P�VHIKG¶L t VHRbG t YHG,L t G t {|]�YHM�z[M�M[IKM e t D1OnG,YHV%AnV�B

R $ ] R $ c1N%M[IKM t MWGqLHG t G,]*M[P VHIL M[P RbYHMFOnG�X,IH]�M�RbG t { Y S�?W\�]�L M[P RbYHMFOnG�X,IH]�M�YHGhY S�?�Gh]�M&%^RbG t {�i
ò©ÐóÄdÐWô�ÐõÉ)ÊùÉ ÉD8��[;�Ê�Ì S%X,IH\ Í

⊂ R

� LHM[P RbY M�OnG�X,I ]�MHc@IHD*N%M�G1c©EHIKM % 
�('aÍ ñ ä i©>oM*NKD1OnVHIKG*c©EHIKMõÍV RbG�G,IURbG t S�Y S�?W\Hi
ÀfÁ&ÂbÃWÄdÃ�ÅdÃ%ÆÈÇ&ÃgÉ)Ê �ïÊ�Ì S%X,I \UÍ ÎUz,?�D[P N%M�G_RbYHM*z[M�M�e t D�BJVHG*c)X_D1I%?�D*X,M�R
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� þ<Û � þ � � þ��−→ R $ } i Ì M[P�RbYHMB2OnG�X,I ]�M 1

⊂
Í ÇÈÑ�ÃHÃHÒ Ñ�Ã%Â#� Æ#�HÅ # cóG�X4?%V M e t D�B � þ } 1 ∩

� þ � V RbG�G,I RbG t SZY S�?W\^]
R $ c�P%?*AwNHD1OQP M�z[M

� i
ò©ÐóÄdÐWô�ÐõÉ)ÊùÉ ü)Ê >¶M�NKD1OnVHIKG1cKEHIKM45JIKMuM*L t G4P�G4?*G,YHV GkYHG¡B�D1]�VHX,V I^M[IC]�{|eWM t D_D*I%?WD*XJDfYKD�Í�i
ò©ÐóÄdÐWô�ÐõÉ)ÊùÉA7�Ê�Ì S%XhIH\¥Í �

−→ R $ Î«z,?�D[P N%MWGgM[IKM�e t D1OnGhYHVHGRbYHM�z[MWM e t D�BFVA%)c¶D¿Í Î M e�6óG4P VHYHGhYHVHGXhEHGJIHY M�z[MíYKD1e�M t D_N%M�RbLHD*NHIHYH{@ðCL M[P RbYHMFOnG�X,IH]Hi >¶M�NKD�OQV IKG*c EHIKM % 
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��� Ð���ÐHÆÈÇ&Ã Ê p@YKDFEKD�?�D�P M�NHD1OnVHIKG*cóEHIKM�YKDaN%M�RbLKD1NHIHYH{@ðLHM�P RbYHMFOnG�XhIH][D�ðïc	H ?%VHL�rQVHéHGh]�MHcóDíB�D1IKG,R ]*M�X 2L M�?W\1B,S�% IKG�Xh\íIKGhR|c�E IKMf?WV L�rQVHéHG,]*{ M[IKM e t D1OnG,YHV%AyS�P M�]�?*GJIH]*M t A���I % 
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ò©ÐóÄdÐWô�ÐõÉ)ÊùÉ�CD8��[;�Ê�Ì S%X,IH\¥Í �
−→ K Î¥z,?�D[P N%M�GZM[IKM�e t D1OnG,Y VHGgRbY M�z[M�M�e t D�BJVA%)cqL t VHEHGhR % 
+�«Í ñ

% 
� K i�>oM*NKD1OnVHIKG*cKE IKMuM�e t D�BkÍ VHRbG�GJIURbG t S�Y S�?W\Hi
��� Ð���ÐHÆÈÇ&Ã Ê @@M�XhLHM�?W\�BJSF%HIKG�X,\�L t G4P {¶P�S[ûQG %^BFD[PHDFEHG %)i
ò©ÐHÑ�ÃWôÈÐ Æ&ÇÈÃ Ê�� IKDnIKG�M t GhR D¡A%]�?�AWGJI X4A÷EKD*X,I YH{|R`X4?[S�EHD*G,R`IKG�M t G,Rb{«pqD t PHD c[N%M[IKM t D,A÷SWIH]�G t OkP D*GJI)cWEHIKMRbY M�OnG�X,I ]�MuN t VHIHVHE G�XhNHV�ð�BFYHD�E G,YHVA%^z,?�D[P N%M�z[M�M[IKM e t D�OQGhYHVWAyVHRbG�GJIURbG t S�Y S�?W\Hi
ò©ÐóÄdÐWô�ÐõÉ)ÊùÉ �D8�:�:�;FÊ @@{|]�G4P V IKGkV�BQL t G4P {¶P�S[ûQG %^BFD[PHDFEHVUIKG�M t G,RTS�pqD t PHD i
¦q§�¦|§��y±b´©²k±È¯w¬
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ÀfÁ&ÂbÃWÄdÃ�ÅdÃ%ÆÈÇ&ÃgÉ)Ê0�)Ê�Ì S%X,I \õÍ �

−→ K Îxz,?�D[P N%M�G^M[IKM e t D1OnG,YHVHGURbYHM�z[MWM e t D�BFVA%)i �¡YHM`YHD�BF{|][D1GJIHX4AÇÈÑ�Ñ�Ã%Â !�Ç&Ã � c G�X�?WV�]f?*M�NHD�?W\�YH{@ðaNWMWM t P�VHYKD*IKD�ðCP VA����G t G,YHéHVHD�? D
HCAW]�?�AWGJIHX�Aa]�?�MFOnG,Y VHG,R|i

ÀfÁ&ÂbÃWÄdÃ�ÅdÃ%ÆÈÇ&ÃgÉ)Ê0�)Ê��I��Ò P�Å � Ð��uÅïÃF�ÈÆÈÐ G�X,IH\ �¶D*NHIKM t P ]*SWRbG t YHM�z[MnIKM t D� � � ý ' × ý ' L MkP G %HX,I ]�V �z t SWLHLH{
Z � v Z cKM[IKM�e t D1OQD��¶ûQG % }�� ' Û � � � ] }�� '���� Û − � � � i

ò©ÐóÄdÐWô�ÐõÉ)ÊùÉ �ïÊ >¶M�NKD1OnVHIKG1cKEHIKM45JIKMíP�G %HXhIH]�VHGnX,]�M�e�M�P YHMHcHV �¶D*NHIKM t AW]�?�AWGJIHX�AaRbY M�z[M�M�e t D�BJVHG,R|i
ò©ÐóÄdÐWô�ÐõÉ)ÊùÉ �)Ê�Ì MWX,I t M&% IKGnV RbRbG t X,V ��V�BQeFS�I {©?WNHV! �?*G % YKD�]

R " i

TVU 0W�.YX[Z]\F-�^�Z`_ba`c95]c9=H;[d<5]e Î$#QÎ 2'3he U 0FihjYk*jYZ`W�.le*a`c9;�imZAn[opbqsr tmu&vhw xby x+z{w x*z{w v+xh|*x
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ò©ÐóÄdÐWô�ÐõÉ)ÊùÉ �D8��[;�Ê�Ì S%X,IH\�Í �
−→ K Înz,?�D[P�NWMWG@M[IKM�e t D1OnGhYHVHGqRbYHM*z[M�M�e t D�BJVA%)c�L t VHE G,RZM e t D�B@BFD*RbNHY S 2IKM*z[M�]�Í RbYHMFOQG�XhIH][D�B�D1RbNHY SWI_] K i*>oM�NHD1OnVHIKG*c1EHIKM H_AW]�?�A%GJIHX4AQz,?�D[P�NHVHRZ]�?*MFOQGhYHVHGhRIKM*z1P D¡VfIKM�?W\�N%MIKM*z1P D cKN%M�z�PHD�M*YHM_VHYA6óG,N IHVH]�YHM�VyAW]�?�AWG,IHX4AyVHRbRbG t X,V G %)i

��� Ð���ÐHÆÈÇ&Ã Ê @@M�XhLHM�?W\�BJSF%HIKG�X,\�IKG�M t GhRbM&%UM�e_M e t D1IHYHM&%R�qSWYHNHéHV V
ÀfÁ&ÂbÃWÄdÃ�ÅdÃ%ÆÈÇ&ÃgÉ)Ê�Ë��Ê�Ì S%X,IH\�Í �

→ R $ Î]�?*MFOnG,YHY M�GuzJ?WD[P N%M�G�� 2#RbG t YHM�GuLHM[P RbY M�z[M�M�e t D�BJVHG*i �^ÐA!�Ð
�Ò&Ã�Å$# ÆÈÐ��¿Á�Ådè�! � èM![Ò$# NCIKM�EHN%G��

∈
Í G�X,IH\�LW?*MWX,N%M�XhIH\í]

R $ cKNKD*X,D*IKG4?%\�YKDhA�NwÍ } IKMuG�X,IH\f?�G'OQD�ûkD,Ay]M�e t D�B1G©P VA����G t G,YHéHVHD�?�D¡XJMWM[IH]�GJI X,IH]*S��¶ûkGhz[M�M[IKM e t D1OnG,YHVWA c�BFD[PHD*YHYHM*z[M¡]¶?*M�NKDF?W\�YH{@ðnN%MWM t P VHYHD*IKD�ð � c1D� Ð<!�ÐKÒ&Ã�Å$# Æ#PI� O Ã � Ò&è�Â G�X,I \�?���e�M�%u]�GhNHIKM t c*?*GhOQD�ûQVA%�] 5FIKM&%uLW?*M�XhNWMWX,I V)c%XoYHD�EHD�?*M�R ]��ói Ì t MWX,I t D1Y�2XhIH]�M�NKD1XJD*IKG�?W\�YH{@ð_]*G,NHIKM t M�]�]��_M�e�M1BJYKDFEKD*GJI X4A �
	�Í�i��bX4?WV_YKD
R $ BFD[PHD*YKD�G,]*NW?WVKP M*][D¡RbGJI t V NKD c�RbMFOnYHMM*L t G4P�G4?WVHI \ Á&ÂbèM![Ò�ÂÈÐHÆ ![Ò O è¥ÃWÄdÇÈÆ&Ç&ô�Æ P� � Ð<!�ÐKÒ°Ã�Å$# Æ P� O Ã � Ò°è Âbè�O ý � − ' Í NHD*NwRbYHMFOnG�X,IH]�MíLKD t} �

∈
Í Û�� ∈ �
	�Í � c z1P�G � ÎíNKD*XJD1IKG4?W\�Y {�%U]�GhNHIKM t cKS[P�M�]�?*GJIH]�M t A��oûQVA% | � | � f*i

ò©ÐóÄdÐWô�ÐõÉ)Êùü óÊ >¶M�NKD1OnVHIKG1c�E IKM ý � − ' Í 5FIKM�RbYHM�z[MWM e t D�BFVHG1c�DoG�X,IKG�XhIH]�G,Y YKDhAQL t MWG,N éHVWA ý � − ' Í −→
ÍÎyz,?�D[P N%MWGnM[IKM�e t D1OnGhYHVHG�XJM�X4?*M�GhR ý � − ' i

ò©ÐHÑ�ÃWôÈÐ Æ&ÇÈÃ Ê ý � − ' Í YKD�BF{|][D*G,IHX4A Â&Ð<!F!JÅdèdÃWÆÈÇÈÃwÃ�ÄïÇ&ÆÈÇ&ôÈÆ#P� � Ð<!�ÐKÒ°Ã�Å$# Æ P��! "íÃ%Â YKD[P^Í�i
ò©ÐóÄdÐWô�ÐõÉ)ÊùüóË 8�:<;�Ê >¶M�NKD1OnVHIKG1c&EHIKM ý � − ' Í YHG_BFD*]�VHXhVHI`M[Ig]�?*M�OnGhYHVWAgÍ �

→ R $ c�IKM^G�XhIH\wP[?�AZP�]*S[ð
t D�BFYH{@ðy]�?*MFOQGhYHVA%aV�BkÍ ]

R $ V R $ ′ cWXJMWM[IH]�GJI X,IH]*S��¶ûkV GnV R RbY M�z[M�M�e t D�BJVWA ý � − ' Í P VA���mG�M�RbM t �|YH{�i
ò©ÐóÄdÐWô�ÐõÉ)Êùü ÉD8��[;�Ê�Ì S%X,IH\wÍ ��

→ R $ ÎU]�?*MFOQGhYHYHMWG_]
R $ RbYHM�z[MWM e t D�BFV G t D�BFRbG t YHMWX,IHV���c��

∈ R � $ −
'

L t AWR DhAa]
R $ c D ��� � R $ −→ R $ −

' ÎíL t MWG,NHéHV%AaYKD=�¶D*N IKM t
R $ � � ∼� R $ −

' i
D i Ì S%X,I \��

⊂
Í

×
Í 5JIKM�P VKD*z[M�YHD�?W\Hi �¡L t G4P G4?WV R M[IKM�e t D1OnG,Y VHG_Í

×
Í

\
� �

−→ R � $ −
' cïLHG t G 2]�M[P%A[ûQG�GnLKD t S^IKM�EHGhN }�å Û
æ � ∈ Í

×
Í ]íL t AWRTS��kc�L t MJð[M[P%A�ûQS�� E G t G'B � }�åï� − � } æ � i >¶M�NKD�OQV IKG*cEHIKM �

◦ ��� �÷Í −→ R $ −
' VHY�6óG,NHéHV%A�IKM�z�PHD_V�IKM�?W\�N%M�IKM�z�PHD cKN%M�z�PHD��^YHGm?*GhOnVHIC]uM�e t D�B1G�ìíi

eHi ��L t G4P G�?WVHR M[IKM e t D1OnG,YHVHG ý � − ' Í � j
−→ R � $ −

' c�L G t G,]�M[P[A[ûQG�G�NHD*XJD*IKG�?W\�YH{�%�]�GhNHIKM t ]÷X,M�M[IH]*GJI�2X,IH]*S��¶ûQS��£L t AWRTS��Qi�>oM�NHD1OnVHIKG*c)E IKM � ◦ ��� �xÍ
−→ R $ −

' VHRbRbG t XhVWA�IKM*z1P D�VZIKM�?%\�N%M^IKM�z�PHD�cNWM*z1P D��^Y G¡?*G'OQV IU]_M e t D�B1G�ì � i
ò©ÐóÄdÐWô�ÐõÉ)Êùü üD8��[;�Ê�Ì S%X,IH\ Í ��

→ R $ ]�?*M�OnGhYHYHMWGwLHM[P RbY M�z[M�M�e t D�BJVHG t D�BFRbG t YHMWX,IHV���c 1 ú v�� � vWi
>¶M�NKD�OQV IKG*cdE IKMaXhS[ûQG�XhIH]*SWGJIL t M�GhNHéHVWA

R $
�

−→ R
� � � � IKD*NKDhA�cïEHIKM � ◦ � �UÍ

−→ R
� �!� � ÎCz,?�D[P N%MWG]�?�MFOnG,Y VHG*i

��� Ð���ÐHÆÈÇ&Ã Ê @@M�XhLHM�?W\�BJSF%HIKG�X,\�IKG,R|c*EHIKM�M e t D�BF{ M[IKM e t D�OQGhYHVA%�ì � V_ì V�BoL t G4P {¶P�S[ûQG %_B�D[PHDFEHV_VHRbG �mIRbG t S�Y S�?W\HcKV�L t VHRbG,YHV IKGkVHYKPWS�N éHV ��LHM.1&i
ò©ÐóÄdÐWô�ÐõÉ)ÊùüA7�Ê @ S%X�?�M*]�VWA[ð¿L t G4P {¶P�S[ûQG %«B�D[PHDFEHVdcqP M�NHD1OnVHIKG*c©EHIKMxXhS[ûQG�X,IH]*SWGJIêL t MWG,NHéHV%A

R $
�

−→
R
� � � ' IKD*NHD,A cHEHIKM � ◦ � �fÍ

−→ R
� �!� ' ÎyV RbRbG t X,VWA�i

ò©ÐóÄdÐWô�ÐõÉ)Êùü�C)Ê @@XJGhz�PHD÷?%V^X'S%ûQG�X,I ]*SWGJIwz,?�D[P N%MWGn]�?�MFOnG,Y VHG 1>2#RbG t YHM�z[M�RbYHM�z[MWM e t D�BFV%Ay]
R
� $ − ' ø

ò©ÐóÄdÐWô�ÐõÉ)Êùü �D8�:�:�;FÊ#" MFOnYHMf?%V^LHMWX,I t M�V IH\_VHRbRbG t X,V ��L t M�GhNHIHVH]*YHM�z[M�L t MWX,I t D*YHXhIH][D
C � � ] R $ ø

TVU 0W�.YX[Z]\F-�^�Z`_ba`c95]c9=H;[d<5]e Î&%kÎ 2'3he U 0FihjYk*jYZ`W�.le*a`c9;�imZAn[opbqsr tmu&vhw xby x+z{w x*z{w v+xh|*x
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ò©ÐóÄdÐWô�ÐõÉ)Êùü �ïÊ�Ì S%XhIH\ Í Î N%M�RbLKD*N IHYHMWG*c°ð DJS%XJP M t �mM�]�MRbYHM�z[MWM e t D�BFV G t D�BFRbG t YHMWX,IHVD1°ib>¶M�NKD1OnVHIKG1cE IKMyÍ P M�L S%XhNKD*GJI^zJ?WD[P N%M�G1c B�D*RbNHY�S�IKMWGn]�?*M�OnGhYHVHG�]

R
� $ � � i

ò©ÐHÑ�ÃWôÈÐ Æ&ÇÈÃ Ê�� VHIHY VwP M�NHD�B�D�? cHEHIKM÷?��meWM�GoðHDJS%X,P M t ��M�]�M � 2#RbG t YHM�G�RbYHM*z[M�M�e t D�BJVHG�XJM�X,EHGJI YHM&%Ue�D�B1M&%IKM*LHM�?*M�z�VHV÷P M�L S%XhNKD*GJIkBFD*RbNHY SWIKMWGq]�?*MFOQGhYHVHG©]
R
� � i � IKM¡SWIH]�G t OkP�G,YHVHG@YKD�BF{|]�D*GJIHX�A + X,VW?%\�YKDhAnIKG�M t G,R D� VHI YHV + i

¦q§��¶§��y±b´©²k±È¯w¬
	���·¡³� �*½���� ³�±	�¶´©¯�
�¬���·¡³��� ¯w³�´��q´¶´��©²¡¬&® ��� �
ò©ÐóÄdÐWô�ÐõÉ)Êùü �)Ê�Ì S%XhIH\

P
ÎkL t MWX,I t D*YHXhIH]�Mn]�?*M�OnGhYHVA%

R � −→ R
� �!� � c[X¶G�X,IKG�X,I ]�G,YHY M&%íIKM�L M�?*M�z�VHG %)i%>oM02NHD1OnVHIKG*c EHIKM=5FIKM�RbYHM�z[MWM e t D�BFVHG1i Ì MWX,I t M&%HIKG�YKD_YHGhR¥z,?�D[P NWS � XhI t SWNHI S t S�i

ò©ÐóÄdÐWô�ÐõÉ)Êùü �)Ê�Ì S%XhIH\íÍ ÎíRbYHM�z[MWM e t D�BFV GnX,MuXhEHGJIHYHM�%Ue[D�B1M&%�IKM�L M�?*M�z�VHV)i
D io>oM�NHD1OnVHIKG*c�EHIKM Í AW]�?�AWGJIHX�A M�e&6óG4P VHY G,YHVHGhR LHMWX4?*G4P M�]�D*IKG4?W\*YHM�XhIHVÔ]�?�MFOnG,Y YH{@ð�N%M�RbLKD*NHI YH{@ðRbYHMFOQG�XhIH]Hi
eHio>oM�NHD1OnVHIKG*cKEHIKMíÍ P�M�L S%X,NHD*GJI t D�B1e�VHG,Y VHG�G4P VHYHVHé {�i

ò©ÐóÄdÐWô�ÐõÉ)Ê*7 óÊ�Ì S%XhIH\ Í ÎD1>2�RbG t Y M�GwRbY M�z[M�M�e t D�BJVHG*c { � þ#Û � þ � � þ��−→ R $ } Î`?*M�NHD�?W\�YHM NWM*YHG,EHY {�%D1I%?�D*X1cbD H þ � þ −→ Ù×Ú Û f Ü ÎgXJMWM[IH]�GJIHXhIH]*S��oûQG�G t D�B1e�VHG,Y VHGaG4P VHYHV éH{�i�� D*X,X,RbM[I t V RÔM[IKM e t D1OnG,YHV G�� þ �Í
−→ R � �

' cKLHMWX,I t M�GhYHYHMWG�NKD*NC]�L t G4P {¶PWS%ûQGhR¿?WVHX,IKM*EHN%G��

� þ } � � � �






� þ } � � �
( H þ } � � � þ } � � Û H þ } � �

) cHG�X4?%V �
∈
� þ

� þ } � � � } Ú Û (+(*(6Û
Ú � G�X4?WV � �∈ � þ
Ì S%X,IH\�� þ ∈ P

Î ]�?*MFOnG,YHV%A
R � −→ R

� �!� � c°LKD t D*RbG,I t V�B1M�][D1YHYH{|GUIKGhRÔOnG�YKD*eWM t M*R�V YKP G,N%XJM*]Hi�� D*X 2XhRbM[I t VHRºM[IKM�e t D1OnG,Y VHG������ Í
−→ R

� �!� � c���� } � � � ∑ � þ } � þ } � ��� il>oM*NKD1OnVHIKG*c©EHIKME5JIKM`M[IKM e t D02OnGhYHVHGUN%M t t GhNHIHYHM`M*L t G4P�G4?*G,YHM iq>¶M�NKD1OnVHIKG1clE IKM`G,z[MgRbM�OnYHMgLHM�?%SWEHV IH\ NKD1N¥N%M�RbLHM1BJVHéHV � ]�?*M�OnGhYHVWA
⊕ þ � þ �fÍ −→ R∞ Vy?%VHYHG % YHM&%UL t MWG,NHé VHV

R∞ −→ R
� �!� � i

ò©ÐóÄdÐWô�ÐõÉ)Ê*7ÈË 8�:<;�Ê @¿S%X�?�M*]�VWA[ðíL t G4P {¶P�S[ûQG %aB�D[PHDFEHV)c�L S%X,I \_Í � ⊂ Í Î�N%M�RbLKD*NHI YHM�G�LHM[P RbY M�OnG�X,I ]�MHcD ⋃ þ ∈ � � þ ⊃ Í � X,M�M[IH]*GJIHX,I ]*S��oûQG�G÷N%M�YHG,E YHM�GnLHM[P�LHM�N t {|I VHGk] {
� þ } c V�B÷s 5'?*G,RbG,Y IKM�]Hiï>oM�NHD1OnVHIKG*c EHIKMX'S[ûkG�XhIH]*SWGJI�LHM[P�RbYHMFOQG�XhIH]�M 1 � ⊂ P � RbG t { Y S�?W\Hc IKD*N%MWG*c EHIKMíP%?�Ay]�XJG�ð^YKD*eWM t M�] {

� þ�Û � ∈ � } ∈ P � c YHG?*G'OkD�ûkVWð�] 1 � cKXJMWM[IH]�G,IHX,IH]1S �¶ûQG�GQM[IKM e t D1OnG,YHVHG ���g�fÍ � −→ R
� � � � Îíz,?�D[P N%MWG�]�?*M�OnGhYHVHG*i

��� Ð���ÐHÆÈÇ&Ã Ê @@M�XhLHM�?W\�BJSF%HIKG�X,\�P M�NHD�B�D*IKG�?W\�XhIH]�M�RõIKG�M t G,Rb{ � VHI YHV)cHL t VH]�G4P GhYHYH{|R¥]fL t G4P {¶PWS%ûQG %^XJGhN�2é VHVUP[?�AaN%M�RbLHD*NHIHYH{@ðUÍ�i
ò©ÐóÄdÐWô�ÐõÉ)Ê*7ïÉD8�:<;�Ê �¡e�M�BFYKDFEHVHR«B�D

P∞ L t M�V�BJ]�G4P GhYHVHG P
c)L t M�V YKP G,N%XhV t M*][D*YHYHMWG_IKG,R»OQGfX,G,RbG % X,IH]�M*RV YKP G,N%XJM*]Hc*EHIKM�VHYKP GhN%X,V t SWGJIuD*I[?�D*X

{
� þ } i!� D*XJXhRbM[I t VHR P∞ X©RbG t M&%�"mG�eWG,z[DoL t M*V�BF]�G4P�G,YHVWA i*>¶M�NKD1OnVHIKG1cE IKMuRbYHMFOnG�X,IH]*M 1 ]�XJG�ð

{
� þ } ∈ P

IKD*N V�ðïc�E IKM#���wYHG�]�?*MFOnG,YHVHG1c VHRbG�GJIURbG t SaY S�?W\�]
P∞ i

��� Ð���ÐHÆÈÇ&Ã ÊQÌ M÷LHMWX,I t MWG,YHV-�kc-1 G�X,IH\fM�e&6óG4P VHYHGhYHVHG�L t MWM e t D�B*M*]QRbYHMFOnG�X,IH] 1 � ⊂ P � cWLHMWX,I t MWG,YHYH{@ðí]
BFD[PHDFEHGfvWi %Af*cHL t V^X,IKD*YHPHD t IHYHM�%UL t M�GhNHéHVHV P∞ $&%−→ P � i  �D1OQP {�%UVWBkIHD*NHV�ðCL t MWM e t D�B*M*]�V RbG�G,IURbG t SY�S[?%\Hc BFYKDFEHV I)c 1 V RbG�G,IURbG t S�Y S�?W\_NKD*NCM e&6óG4P V YHG,YHV GQRbYHMFOnG�X,IH]�RbG t { Y S�?W\Hi

TVU 0W�.YX[Z]\F-�^�Z`_ba`c95]c9=H;[d<5]e Î('nÎ 2'3he U 0FihjYk*jYZ`W�.le*a`c9;�imZAn[opbqsr tmu&vhw xby x+z{w x*z{w v+xh|*x


