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4WUUKCP IGQITCRJKECN PCOGU CU VJG DCUKU�



6&GV&GGPKC LC +PIW&&KC NM �

6JG GCTNKGT PCOG HQTOU CPF VJG EQQTFKPCVGU JCXG DGGP VCMGP HTQO VJG )GQ0'6 0COGU 5GTXGT 
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+V UJQWNF DG DQTP KP OKPF YKVJ UQOG QH VJG QNFGT PCOG HQTOU VJCV KP ���������� CHVGT VJG FGRQTVCVKQP QH %JGEJGPU

CPF +PIWUJ� VJGTG YCU CP CFOKPKUVTCVKXG TGIKQP QH )TQ\P[[ KP YJKEJ OQUV QH VJG IGQITCRJKECN PCOGU YGTG

4WUUKHKGF� 6JG DKIIGT 
PQTVJGTP CPF EGPVTCN� RCTV QH +PIWUJGVKC DGNQPIGF VQ 0QTVJ 1UUGVKC CPF VJG PCOGU YGTG

OQUVN[ KP 1UUGVKE� 6JG GCUVGTP RCTV QH %JGEJP[C 
OCKPN[ VJG TGIKQPU QH 0Q\JC[�;WTV CPF 8GFGPQ� YGTG CPPGZGF

VQ &CIGUVCP CPF UQOG CTGCU KP VJG UQWVJ YGTG LQKPGF VQ )GQTIKC� 6JG PCOG HQTOU WUGF CV VJCV VKOG CTG OCTMGF

YKVJ ����F�U� UQOG QH VJGUG PCOGU YGTG QHHKEKCN WPVKN VJG DGIKPPKPI QH VJG ����	U�

0COGU KP VJG OCKP NKUV CTG CTTCPIGF CHVGT 4WUUKCP PCOGU CU VJG PCOG HQTOU QH QVJGT NCPIWCIGU JCXG PQV CNYC[U

DGGP GUVCDNKUJGF�

6&GV&GGPK PKOGFG NCFKPC MKTLCXKKU � 6JG 4QOCP URGNNKPI QH %JGEJGP PCOGU
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#UNCPDGM�¶GTKRQXQ � #UNCPDGM�%GTKRQXQ &GXNGVIKTK±�'XN ³ � 6QNUVQL�,WTV
#VC�C � #VCIK
#VC�C� ;QSSC� � 5VCT[G #VCIK
#VC�C� ´KOC � 0QX[G #VCIK

$COCV�;WTV � 8KPQITCFPQG &Q¼C�$QT\G � &QgW�$QT\QL
$CPMK±�;WTV � � $CPMKP�,WTV &QSSC�;WTV � 6QNUVQL�,WTV

$CU � $CUU
$CUC��CNC � +N	KPUMCLC &WDQXUMK � &WDQXUMCLC
$C[VCTSG � $CLVCTMK &µCNS � &ÓCNMC
$GN�CVQ[±�'XN � $GNICVQL

$GPK�-JQVCT � $GPQL
$GPK�;WTV � � $GPQL�,WTV
$GPQ[±�8GFCPC � $GPQL�8GFGPQ

$GTFCMJGN � $GTFCMGN
$LC¼K±�;WTV � $CgK�,WTV
$QT�CPG � $TCIWP[
$QTQ\FKPQXUMK � $QTQ\FKPQXUMCLC
$QT\G � $QT\QL
$QT\G� 'ZC� � #UUKPQXUMCLC
$WOOCV � $COWV
j}·PVK�1TIC � � fCPV[�#TIWP
j}·PVK[±�1TIC � fCPV[�#TIWP
j}·PVK[±�;WTV � 2TCXQDGTGÓPQG
j}·PVK�;WTV � � 2TCXQDGTGÓPQG
�G¼CPC � fGgGP�#WN
�G¼GPC � � fGgGP�#WN
jG± 8GFCPC � %C�8GFGPQ

�GTIC\K[± TC� 
�� � 6GTUMKL JTGDGV )GTOC¼KI � � )GTOGPgWM
�GTIK\K[± TC� 
�� � 6GTUMKL JTGDGV

%QEKP�'XN � %QEKP�,WTV
jÌPVCTC � %GPVQTQL
jQPVCTC � � %GPVQTQL
j}WNI�;WTV � � <PCOGPUMQG
j}WTI�;WTV � <PCOGPUMQG
�WTVVQ�K � 2GVTQRCXNQXUMCLC
&·T�C � &CTIQ
&·VVCZC � &CVVCJ
&CXKFGPUM � &CX[FGPMQ

&GXNKVIK[T�GXNC ³ � � 6QNUVQL�,WTV
&K·PK�8GFCPC � &[&PG�8GFGPQ
&LC[ � � &CL

&WDK±�'XN � &WDC�,WTV

&µCNS � &ÓCNMC
&µQZCT � )TQ\P[L

'�C·DGVC � #IK&DCVQL
'�C·VJC � #IK&V[
'NKUVCPµC � �NKUVCPÓK
'NUVCPµC � � �NKUVCPÓK
'PICPC � -GTNC��PIGPQL
'PIGNU�;WTV � �PIGN	�,WTV
'TUCPC � �TUGPQL
'XVCTC � #XVWT[
'ZC�$QT\G � #UUKPQXUMCLC
�C¼CNSK± TC� � -CgMCN[MUMKL JTGDGV
�CNC[VJG � )CNCLV[
��CN�C[¼Ì� 0QZ¼� 
�� � fGgGPQ�+PIW&GVKLC
)CNPG � -GP	�,WTV
)CNPG e � -CNKPQXUMCLC
�C[UK � )QLUMQG
)GNFCICPC � )GNFCICPC

)GTOC¼KM � )GTOGPgWM
)KMCNQX�;WTV � )KMCNQXUMKL
)KZVJC � � )GJK
)KZVJC � )GJK
)QTCIQTUM � )QTCIQTUMKL
�ÌTFCNC � )QTFCNK
�Q[ � )QLVC
�Q[VJC � )QLV[
)TGDGPUMK � )TGDGPUMCLC
�WNCTG � -WNCT[
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)WOU � )WFGTOGU /GN¼ZG � /GNgW�*G
)ÒOUG � )WFGTOGUUMKL TCLQP /GUMCT�'XN � /GUMGT�,WTV
)ÒOUG � )WFGTOGU /GUMCVJC � � /GUMGV[
)ÒP � )WPQL /QZM� ;CNZQ[±� � ,CNJQL�/QJM
)ÒPC � )WPK
�W·�-ÌTVG � /CTVCP�fW
�Ò[VC�-QTVC � )QLVMQTV
+NCUZCP�;WTV � +NCUJCP�,WTV
+·¼[QTUMK � +&gÀTUMCLC
+·ZQ[±�'XNC � � +&JQL�,WTV

+·ZQ[±�;WTV � +&JQL�,WTV

+VQP�3·NNC � +VWO�-CNKPUMKL TCLQP
+VQP�3·NNC � +VWO�-CNG
,CNCTG � � #NNGTQL
,CNCTG�#[NC � � #NNGTQL
,CNZCP��CNC � #NJCP�-CNC
,CNZCP�;WTV � #NJCP�,WTV
,CUUC 
�� � #UUC
,C·ZQ[±�/CTVC � #gJQL�/CTVCPQXUMKL TCLQP

,C·ZQ[±�/CTVC � #gJQL�/CTVCP

,GNK±�;WTV � �NKP�,WTV

-CNKPQXUMK � -CNKPQXUMCLC 1TIC� ¶CTC� � � %CTQCTIWP
-CTICNKPUMK � -CTICNKPUMCLC 1T\��CNC � fGTXNÀPPCLC
-GNC� s:CNC� � *CN�-KNQL 1[UCPIWT � 1LUJCTC

-GPZC � -GPJK
-GTNC�;WTV � � -GTNC�,WTV
-GTV� 7NWU� � 7NWU�-GTV
-JQVCT� /COCMJK± e � 2GTXQOCLUMCLC

-JQVCT� 1NZC\CT� � #NJC\WTQXQ
-JQVCT� :KFK±� � *KFK�*WVQT

-QDK � -QDK
-QTVC� �Ò[VC� � )QLVMQTV
-QTVC� 5Ò[T� � � 5LWLT�-QTV
-QTVC� 5Ò[TC� � 5LWLT�-QTV
-QVCT�;WTV � -CV[T�,WTV ¶CNCµC � � %CNCÓC
-WT¼CNC � -WTgCNQL
-WT¼CNQ[±�'XNC � � -WTgCNQL
-WTF[WMQXUMK � -WTFLWMQXUMCLC
.CSC�0GXTG � .CMJC�0GXTG
.CZC�0GXTG � � 0CFVGTGgP[L TCLQP
.CZC�0GXTG � .CJC�0GXTG
.CZC�8CTCPFC � /CN[G 8CTCPF[
.GTOQPVQX�;WTV ³ � *CODK�+T\G
/CMCPG � /GMGP�,WTV
/CMCP��CNC � /GMGPUMCLC
/CMCµC � /CMCÓQL
/COCMJK± -JQVCT e � 2GTXQOCLUMCLC

/CTVC � /CTVCP 5GNOC±�6GX\CPC � 5GN	OGPVCW\GP
/CTVC � 
�� � (QTVCPIC
/CTVC� ,C·ZQ[±� � #gJQL�/CTVCPQXUMKL TCLQP

/CTVC� ,C·ZQ[±� � #gJQL�/CTVCP 5GTPQXQFUM � 5GTPQXQFUM

/CTVC� 6JGZ�C� � � #gJQL�/CTVCP
/CTVC� s:CNZC� � 7TWU�/CTVCPQXUMKL TCLQP

/CTVC� s:CNZC� � 7TWU�/CTVCP

/CZMCVJC � /CJMGV[
/C[TVWR � /CLTVWR �5ÌNµ � 5WPÓGPUMKL TCLQP

0CµK±�;WTV � 0QÓCL�,WTVQXUMKL TCLQP
0CµK±�;WTV � 0QÓCL�,WTV
0GXTG� .CSC� � .CMJC�0GXTG
0Q�COKT\K±�;WTV � 0QICOKT\KP�,WTV

0QXQ·¼GFTKPUMK � 0QXQ&gGFTKPUMCLC
0QXT��CNC � 0CWTUMKL TCLQP
0QXT��CNC � 0CWTUMCLC
0QXT��CNC � 0CWTUMCLC
�0QZ¼��CN�C[¼Ì 
�� � fGgGPQ�+PIW&GVKLC
0QZ¼K[¼Ì � fGgPLC
0QZ¼K[¼Ì � � +gMGTKLC
1NZC\CT�-JQVCT � #NJC\WTQXQ
1TIC 
�� � #TIWP
1TIC � #TIWP
1TIC� j}·PVK� � � fCPV[�#TIWP
1TIC� j}·PVK[±� � fCPV[�#TIWP
1TIC� ¶CTC� � %CTQCTIWP

2QDGFKPUM � 2QDGFKPUMQG
2Z�·OVC � 2COLCVQL
3·NNC� +VQP� � +VWO�-CNKPUMKL TCLQP
3·NNC� +VQP� � +VWO�-CNG
3·NNC� 6G\C� � 6C\GP�-CNG
3Q·MGNFC � -Q&MGN	F[
s3Ì\CP LCO � -G\GPQLCO� Q\GTQ

4Q·PK¼W � 4Q&PK�fW
5CLFK±�-JQVCT � � 5CCFK�*WVQT

¶CLOK±�;WTV � %CCOK�,WTV

¶CNCµC � %CNCÓK
5CNV��CNC � � 0KMQNCGXUMCLC
5CNVK[±��CNC � 0KMQNCGXUMCLC

¶CTC � � %CTC
¶CTC�1TIC � %CTQCTIWP
¶CTC�1TIC � � %CTQCTIWP
¶C[Z /CPUWT � 5GXGTP[L
¶GNC � %CNKPUMKL TCLQP
¶GNC � %CNK
¶GNMQXUMK � %GNMQXUMKL TCLQP
¶GNMQXUMK � %GNMQXUMCLC
¶GNMQ\CXQFUMK � %GNMQ\CXQFUMCLC

5GOCLC·MC � 5COC&MK
¶GTKRQXQ� #UNCPDGM� � #UNCPDGM�%GTKRQXQ

5GUCPC � 5CLCUCP
¶KPCTG�C± [WS� 
�� � #NJCPgWTVUMCLC FQNKPC
¶KPC 5Ò[TC± [WS� � *CPMCN	UMQG W&gGN	G
5KTµC�'XN � 5GTÓGP	�,WTV



6&GV&GGPKC LC +PIW&&KC NM ��

5ÌNµC 
�� � 5WPÓC 8C·KPFCTC � 8C&KPFCTQL

5ÌNµG � 5VCTCLC 5WPÓC
5ÌNµ��CNC � )TQ\PGPUMKL TCLQP

5ÌNµ��CNC � � )TQ\P[L

¶ÌPC � %ÀPC
5QXGN[GXUMK � 5CXGN	GXUMCLC
5VCTQINCFMQXUMK � 5VCTQINCFMQXUMCLC
�5VGRCPQXMC � 5VGRCPQXMC
5WXQTQX�;WTV ³ � 0QLDÀTC s:CNZC�/CTVC � 7TWU�/CTVCP
5Ò[TC�-QTVC � 5LWLT�-QTV
5Ò[TC± [WS�� ¶KPC � *CPMCN	UMQG W&gGN	G
5Ò[T�-QTVC � � 5LWLT�-QTV
¶Ò[VC��CNC � %CVQLUMKL TCLQP
¶Ò[VC��CNC � %CVQL
6C·ZQ[P TC� 
�� � 5WPÓGPUMKL JTGDGV
6GX\CPC � 6GX\CPC
6GX\CPC� 5GNOC±� � 5GN	OGPVCW\GP

6G\C�3·NNC � 6C\GP�-CNG
6JGZ�C�/CTVC � � #gJQL�/CTVCP
6QNUVQ[�;WTV � 6QNUVQL�,WTV
7NWU�-GTV � 7NWU�-GTV
7·S·NNC � 7&MCNQL
7UVCT�CTFQ[±�'XNC ³ � � #TIWP

7UVTCFC�'XN ³ � #TIWP
8CNCTIVJG � � 8CNGTKM
8CNCTIVJG � 8CNGTKM
8CTCPFC� .CZC� � /CN[G 8CTCPF[

8GFCPC � 8GFGPUMKL TCLQP
8GFCPC � 8GFGPQ
8GFCPC� $GPQ[±� � $GPQL�8GFGPQ

8GFCPC� jG± � %C�8GFGPQ

8GFCPC� &K·PK� � &[&PG�8GFGPQ
s:CNC�-GNC � *CN�-KNQL

s:CNZC�/CTVC � 7TWU�/CTVCPQXUMKL TCLQP

:CTC¼Q � � *CTCgQL
s:·TUCPC � *CTUGPQL

:KFK±�-JQVCT � *KFK�*WVQT

:QTC¼C � *CTCgQL
:QVVCPG � *CVWPK
:WNZWNQ � *WNJWNCW
;CNZQ[±�/QZM � ,CNJQL�/QJM

;CPFK � ,CPFK
;QSSC�#VC�C � 5VCT[G #VCIK
<CMC±�;WTV � <CMCP�,WTV

<CMK±�;WTV � � <CMCP�,WTV

<CPFCM � <CPFCM
<CPFCS� � <CPFCM
<KDKT�;WTV � <GDKT�,WTV
´KOC #VC�C � 0QX[G #VCIK
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#gCNSG � � #gCNWMK z·\G�,WTV � � )C\K�,WTV
#gCNSG� ,WS�GTC� � � 5TGFPKG #gCNWMK +PCTS�G � � +PCTMK
#N	VK�,WTV � � #N	VKGXQ ,CPFCTG � � ,CPF[TK
�T&VG � � #T&V[ ,WS�GTC�#gCNSG � � 5TGFPKG #gCNWMK
#ZC�$QCT\G � #UUKPQXUMCLC -GTVG� 0·UCT� � � 0CU[T�-QTV
$COWV � $COWV .·ÓI � � .LCÓIK
$QCT\G� #ZC� � #UUKPQXUMCLC /C{CNDKMG � � /CNIQDGMUMKL TCLQP
$ÌVCOCT\K�,WTV � � � 5TGFPKG #gCNWMK /C{CNDKMG � � /CNIQDGM
$TQ�CNZG � � $CTUWMK /CJ}OCF�ZK½G � � 8Q\PGUGPUMCLC
fGOCN{G � � fGOWN	IC /WÓGgG � � /WÓKgK
&·VVC{G � � &CVV[J 0·UCTC � � � 0C\TCPUMKL TCLQP
&GDK�,WTV � � 0KÓPKG #gCNWMK 0·UCTC � � � 0C\TCP	
&QNCMQC � � 2UGFCJ 0·UCT�-GTVG � � 0CU[T�-QTV
&QNCSC�,WTV � � &CNCMQXQ 0C\TCP	 � � 0C\TCP	
&Q&CNS�K�,WTV � � )COWT\KGXQ �0QZg�zCN{CLgG 
�� � fGgGPQ�+PIW&GVKLC
'MMCÓCS�QPIKL�,WTV � � �MCÓGXQ 1DCTI�,WTV � � � 6TQKEMCLC
'NFCTZCP�zCNC � � � -CTCDWNCM 1NIC½G � � 1N	IGVK
'UUC 
�� � #UUC 2J}KNGS�QPIKL�,WTV � � 2NKGXQ
zCLTDKMC�,WTV � � )CLTDGM�,WTV 4GFCPV� <�COKIC� � � � 0QX[L 4GFCPV
)CNC&MG � � )CNC&MK 5KRUQ�zCNC � � � 1TFÓQPKMKF\GXUMCLC
zCN{CLgG � � +PIW&GVKLC 5QC{CRgG � � 5CIQR&K
�zCN{CLgG� 0QZg� 
�� � fGgGPQ�+PIW&GVKLC %QNÓ � � 5WPÓGPUMKL TCLQP
zCN{CL /QZM h � � +PIW&GVKLC %QNÓ 
�� � 5WPÓC
�·NK�,WTV � � #NK�,WTV 5WTZQ�:K½G � � 5WTJCJK
z·NOK ��QUU � -CODKNGGXMC 6KLTMC g}QÓ 
�� � &CT	LCN	UMQG W&gGN	G
zCÓCTKL�,WTV � � 0GUVGTQXUMCLC 6KTM 
�� � 6GTGM
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¼QL�,WTV � � -CPV[&GXQ <�COKIC�4GFCPV � � � 0QX[L 4GFCPV
:K½G� 5WTZQ� � � 5WTJCJK
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#E[N[S� &ºNNCI � � 0KÓPKG #gCNWMK -JQUVCL[ SºW� :GVºIMCV[ ³ � � 0C\TCP	
�ZUºT � � 2NKGXQ /CO[UQP � � 5WTJCJK
#NCPV[SºW � � 2UGFCJ 0CTQP ³ � � #NK�,WTV
$ºTMCFFÓ[P � � #N	VKGXQ 0CTV[SºW � � -CPV[&GXQ
&ºNNCI #E[N[S � � 0KÓPKG #gCNWMK 0QIECTF � � 5CIQR&K
&ºNNCISºW � � &CNCMQXQ 0QI &[IWT � � 0CU[T�-QTV!

&CLTCP 
�� � &CT	LCN	UMQG W&gGN	G 4WZU � � )COWT\KGXQ
&CLTCP[ MQO 
�� � &CT	LCN	UMQG W&gGN	G 5WPÓº 
�� � 5WPÓC
&[IWT� 0QI � � 0CU[T�-QTV :GVºIMCV[ -JQUVCL[ SºW ³ � � 0C\TCP	
-CODKNGGXMº 
�� � -CODKNGGXMC :QTFÓ[P � � $CTUWMK
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