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[OTZLW [H[F D[G

LS[FHQG UFQD 
]L\C[D G\UQ
 O\ HQHJL]O

GJL]W
G[NGG ]DJ[GO PLZWHC PE HSLSWO ]J]HW UDKG ]HCOWS ]SDGD ]HQFZ]G ON
HLWHC ]C PLZIJQ MFLCQ POHUG LNOGQ LHOLEH FJQ ON\G JHN ]HQYU]G �]L]FG
GHHGQ UFQG PHFLZ �
G FDHUN HFHULL ]Q\EGO H]HC PL[L\NQH �PFCG O\ LSJH[G
PH\Q COC � HLFUOD HSUFL [DN\ GQ [\CO LH\U UFQG\ LSWQ CO DH\J LSJH[ M[U
�M[D]L C[HDG ]HCOWSQ JWK FHU HSLSWO V\HJ GCL[DG ]HFHT O\ VTHS LHOLE ON\
HQN �GSHQCG POHU ]C J]WO ]SQ OU []HLD GDH\J HS[HF O\ LUFQG UFLQG ][NG
�
]L\C[D G\UQ
D PLOHON UDKG LUFQ �MN OU VTHS �GNOGG ]D\JQ ]C PE

G[H] FHQO]Q ZOJ CHG PFHQLO\�RLD [\ZG DLK ]C RHJDO \ZDC GI [QCQD �
�G[H] L[]T MH]D OHONG PHJ]N HD H[LNGH H]HC H[LFEG O�IJ\ LWN 
]L\C[D G\UQ


HS[HF O\ UDKG LUFQ RLDO��


]L\C[D G\UQ
 ][FEG �C
MNH �GCL[DG G\UQ CHG 
]L\C[D G\UQ
 LHKLDG O\ KH\WGH LOHOLQG \H[LWG

]HN[DDH ]HOLW]D H]HUQ\Q�PE HO \L COC �CFL[E L[HCL] GI LHKLD RLC MC �
]L\C[D G\UQD COH �G\O\D ]HL[UD RL\[HF RLC� ��C �D GELEJ� ]L]NOG ]HUQ\Q
H]HC CHG GQ ��H]UFQ RLDQH PNJ GLG RN PC COC FLJLD GDN[QD COH �PLS\D

�P\ M\QGDH ��TF[W R]HC RLC[HZ ���HOC PLZ[W GUD[C LSLLSUH� �EL �F G[H]G LFHTL ]HNOG
]L\C[D G\UQ �
RHKZ [DF
 CHG\ FHQO]G FHQLO OHQ 
OHFE [DF
 P�DQ[G P]HC GSNQ
P\ M�\ �EN �HQ[ F�HL U�H\ �CL �C G[H] FHQO] ]HNOG P�DQ[� G[H] FHQLO MH]D OHON
D]ND �
]HZHOCG LUFQ FHQLOD [IUN UDKG LUFQ
 HS[QCQD HSTTLD HOC PL[DF ��H Z�T

������� 
QU �C�T\]� F RHLOE [GHY ]UG
�[�F D[G ]QFHZG G[UGD [NIHQ\ HS[QCQ OU DLEG ������� 
QU �C�T\]� H RHLOE 
[GHY
D

RLC\ ]L[ZLUG H]SUKH �
C[DED RLFG ]QHUO CYWJD RLFG �G[H] FHQO]
 �PG[DC OCNLQ
���� 
UG ROGO GC[H� HSLQL O\ UDKG LUFQO O�IJ O\ 
]L\C[D G\UQ
 RLD [\Z ON

�G\HU� COH �]L\C[D G\HU� [QHO ML[Y D �K ]HN[DD GS\QG O\ FL LD]N LW OUG\UQ
][CHDQ G[HFGQ � ]HN[D ]NTQ GS\QO P�DQ[G \H[LWD L]D]N\ GQ GC[ ��]L\C[D
G\UQ RLD OLFDGO LFND GI LHSL\D \L �DU\ �JT\�IT\ 
QU �F�T\] PLQHFC GOUQ�

��]L\C[D G\UQ � LZHOCG UFQG RLDO �]L\C[D G\HU � GCL[DG
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HOC ]HOC\ OU "HD \H[FO [HTC UHFQ "PLS\D HD \H[FO [HTC\ 
]L\C[D G\UQ

]HTSO R]LS �C �EL � D �CL� C[QED RHLFGQ ODC �]\[HWQ G[HYD GSHU GSSLC GS\QG
LN
 �RSD[ HS]F "LOLQ LSG CSQ �PLS\D ]L\C[D G\UQD COH� �GDH\]G OU FHQUO
PFHZ PFC OC\L OHNL �RLOCH\ PLS\ RLCH OCH\ FLJL �
PLSH\C[ PLQLO CS OC\

FHQO] "POHUG C[DS\����
X[CG OU PFC PLZHOC C[D [\C PHLG RQO
 [QHO
PLSLLSUDH GCL[DG [FTD �RH\C[G PHLD HC[DS\ PL[DFD RHFO P\ C[QEG GNL\QQH
]CL[D G\UQ [H[LD CHG ]L\C[D G\UQ\ G[HCNO UQ\Q HI CLEHTQ �PLWTHS
�FJH G[H[D GDH\] C[QED RLC POHC �ZHTWG ]\[FQ UDHS [HTLCG\H �POHUG

�HOC ]HOC\O ]LUQ\Q

P�DQ[G ]S\QD 
]L\C[D G\UQ
 �D
P�DQ[G D]N C �D GELEJ GS\QO H\H[LWD �C��

OC\ LN
 H[QCH �[]HL HGL CO\ RN\ ONH � 
PLS\D ]L\C[D G\UQD COH
 [QC
GI PUK HS[CLD [DNH �PLOCH\ PLS\ RLCH OCH\ FLJL � 
PLSH\C[ PLQLO CS
LC RHQGG\ CHGH �>L\LQJG ZOJG \�QGLWO GQFZG@ GI [HDLJO HSL]QFZGD
PL[GISH �FJCO FJCQ COC RL[TQS PSLCH �PLSLLSUG P]HC RLDGO PGO [\WC
H]SHQC \D]\] L]WG PUQ\L\NH �RHQGG PGD RLDL FHCQ KUQ LN PGD
[[D]S\ GQ LSC LSQQ UQ\H ���]QCG PGH �]QCG ]C PL[]HT PG\ DH\JLH
G\UQD PLSNQ PG\ �CHGH �PLQNJ L[DFQ HD L]SLLU\ GQQ L]UF LWO LO

]L\C[DGCL[DG ]L\C[D [ZJQGH UDKG LUFQOGDN[Q G\UQD P]SHHNH �
�H]UFH �C[HDG ]HCLYQ OUH �]HCLYQG ]HOON OU [HDLFG CHGH �LZHOCG UFQG
GQH �PFCD ZDFG ON\GH �\WSGH �PLNCOQGH �HSQQ PLCYQSG DHLJH �HL[C]H
ZFYDH �LZHOCGH LUDKG �HOOG PLUFQG LS\ ]HDL\J ]QJQH �]HQG L[JC\
PFC ON\ UHFLH �PLLFHQLOG PLUFQG [C\N PFQOOQ H[LGIG �PHDL\JG
PFCO [\WC LCH �PNJ HC \WLK CHG\ RLD �PLUFQG ONO ZZH]\Q HUDKD
LOD PGLOU H]D\JQ KLO\QH �RH\C[ RHLUD HOCG PLUFQG LS\D DH\JL CO\

�MN OU [LGIGH GIQ USQ MNLWO �UFQG LDO\D TSNS COH ]HQFZG HO HLGL\
UQ\H� �HO\ ]L\LC GSDG HI\ MN OU P\ P�DQ[G\ \EFO DO PL\O \LLSC LSQQ

GQL]UF LWO LO [[D]S\GQQL]SLLU\�PLQNJ L[DFQ HD�[LFEQ CHG\ [QHON �
L[DF O\ FHQLO L[JC P]HC ZLTG CHG\H �HOC PL[DFO \[HWQ [HZQ HO RLC\ \H[LWD

PLQNJ�]L\C[D [ZJQGH UDKG LUFQ� ]C FLJLQ []HLO FQOO H]UFO [HTC �

���I�N\]�F�N\] PLO\H[L� JWCZ L�[G ][HFGQ
�UQTCH� �LD[UG [HZQDCSC LSQC
FGLQUID LO RCD L
FOCPCON RQ ]UOCK CQQ

��PLQNJOC
�OHNL �HO\ ]L\LC GSDG COC HL]HD[Q GODZ PSLC HL[DF\ \LEFQ P�DQ[G PC G[HCNO
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]H[QO PL[DFG ]C RLDGO OHNL CHG\ DH\JL FQHOG\ \\J PLLZ\ LSWQ ��GCL[DG
HO PH[EO PLOHOU ]LUKHQG GSDGG HC GSDGG [THJH �MNO G[\NGG ]C HO RLC\

]H[HQJ ]HL]D\JQ ]HLHUKO��
GOC\ OU GSHU CO P�DQ[G "
]L\C[D G\UQ
 MH]D PLOHON UDKG LUFQ ON PCG
PLSH\ ]HZHOCG LUFQH UDKG LUFQ LN HL[DFQ [H[D MC �GELEJO H\H[LWD HI

�PLLFHQLOG PLUFQGQ
D]N �Q�GLW LSWO FHU P�DQ[G D]N\ RHLEGG ]HOLQ LWHTHOLWG [HDLJD �D��

��]LZHOCGH ]LUDKG �]LFHQLOG �PLZOJ G\O\O ]ZOJS ]LSHLUG CLWHTHOLWGH�
QLOG UFQG�GTFSGH GZLKQ]Q RHEN �PLK\WHQ PLSLLSUD ZTHUG UFQ CHG LFH

CLGH PLSHESG [HDJ ]QNJH PLDNHNG ]QNJ� �]C PE HI GL[HEKZD OOHN P�DQ[GH
��PFC RD LFL OU H[YHS CO\� PLLUDK PLLWHED [ZJQ PLOOHN UDKG LUFQ ��CZLTHQG
]H[YHHLGO GDLTG ]ZLFD [QHON ��P]HDTH PGL]HOHETH POHN PGL[ZQ� �]C ZFHDH
OOHN �
GO PL[H\ZG PLC\HSD [ZJQ PNH]D PLOOHN ]HZHOCG LUFQ �HOC PL[QHJ
LUFQ ON P�DQ[G L[DF LWO RN PC ��UDKG [JC\ GQ� PHJ]D [ZJQ RNH �PLNCOQG
�
]L\C[D G\UQ
D PLOHON GIG POHUD PLLHYQG PLQYUG ]C PL[ZHJG UDKG
�
]L\C[D G\UQ
Q ZOJ PG RNC UDKG LUFQ PHJ]D ]HOC\G ON CO\ RN]L PSQHC
G\UQ
DH UDKG LUFQD OHON POHUD\ ]HCLYQG ONO P[HEGH GDLTG [H[LD MC

�
]L\C[D
]HCLYQD P�DQ[G RF G[H] GS\QD\ UFQG [WT O\ PLSH\C[G PLZ[WG LS\D �E
LFHTL ]HNOG� D]N PQHLTDH �PLNCOQG ]HCLYQDH VHE HSLC\ MND �HFHJLLD �O�CG

�CL �D G[H]G���GDN[Q G\UQ C[ZSG CHG HOC PLZ[W LS\D\ PL[ZLUG ON [HCLD� �
]LY[CG GZLTLWG �PLOEOEG ][H] ]C P�DQ[G [CL] PLDZHUG PLZ[WG LS\D

\WSG O\ ]LJYSG G]HGQH GZL]UG��LFHTL ]HNOG� D]N HOOG PLC\HSG ]\HO\ OUH �

[\CN �
]L\C[D G\UQ
 ]OHN] ]C ][JC G[HYD \[WO OHNL CHG\ [QHO HS[HFD PNJ
G\Z ]HUFGH ]HSHQCG JK\D PE POHC �[]HL ]HZLHFQ ]HLUFQ ]HFDHU OU PLTTHDQ HL[DF

�FDOD G[DTQ P�DQ[G OU ZHOJO
�PLUFQ O\ P]HUQ\QD COC �GZLTLWG LUFQD PLLHTQ K[WD GUKL FQHOG\ GSHHNG RLC

]HLUFQ ]HULFLQ\ �PLSHQFZG RQID GYHWS G]LLG\ ]HCLYQG PHLG PE RN]L] RNO �HOC
]HWYSG ]HUWH]G ]C [LDTGO HJLOYG\ L[JC ]HSHNS ]HL]D\JQ ]HSZTQ HZLTG ]HLHE\
]HSZTQG RSN OU H[]HS ]HLUFQG ]HULFLG HS]\G\ L[JC PE PLD[ PL[ZQD �GSHNS G[HYD

�]HLHE\ ]HULFLQ HUDS\ PLSHNS PL[DTG OU ]HTTHDQ HLG\ �]HL]D\JQG
�][HFGQO GCHH\G MH] �������� 
QU FL Z[W �I�Q\] PLO\H[L� KUSD Y�FH ]H[ L�J ][HFGQ

�GWZ�FWZ 
QU �I�S\] HSHC ]L[Z� JWCZ L�[
�DHSLD[ [IULOC PHJS D[G [�HQ ][HFGQPLQHFC GOUQ� GKH\W FL \H[LW PU C�KLO\ XL

��T�\]�F�Q\]
��GDN[Q G\UQO ]L\C[D G\UQ RLD [ZJQG LQHJ] ]C P�DQ[G ZOLJ PGD ]HQHZQG OND

\WSG C\HS ]C P�DQ[G GSQ GELEJ Q�GLWD �\WSG C\HSO K[W �GCOQ GQC]G ]QLLZ
G\UQ PHJ]D PFCG \WS ]C P�DQ[G ON G[H] GS\QD HOLCH �GDN[Q G\UQ PHJ]D
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G\UQ C[ZSG CHG LULD[H L\LO\ Z[WD\ PL[DFG HOLC ON [HCLD� ��L �F G[H]G
�
]L\C[D G\UQ
D PLOHON GZL]UG GZLTLWGH PLOEOEG ][H] � [QHON ��]L\C[D

PLNHDSG G[HQO GJL]WD �F��GS\QG \H[LW� �GNOGD HSL[HDLJ�O P�DQ[G GSWQ
G\UQH �UDKG LUFQ PG ]L\C[D G\UQ LN PGD HS[NIGH� �D]HNH ��G[H] GS\QH
M\QGD MC �UDKG LUFQD PLLHTQ PHJ] ELLT CO RCN ��]HZHOCG LUFQ PG GDN[Q
LWN PGL]HOLJ] ]YZQ \H[LWD FQOO [\WC LC UDKG LSLLSU PE LN UFH� �D]N P\
PSLD \L\ PL[DF PG\ LWO ���PLS\D ]L\C[D G\UQ COH O�I P[QC ]UFL [DNH �PG\
[DTG LWO ��LZHOCG UFQG ]HFHTQ ]HFHT PG PEH �OHFE [\Z ]HZHOCG LUFQ RLDO
FHCQ DH[Z GI PHJ]\ CLG 
]L\C[D G\UQ
 FHQLO ]C UHSQO \L\ GDLTG GI

[Q G\UQ
OOOND HSLC ]HZHOCG LUFQO DH[Z HSLC\ UDK UFQ FHQLO\ RCNQH �
GDN
�
]L\C[D G\UQ


LS[FHQG UFQD 
]L\C[D G\UQ
 �E
"
]L\C[D G\UQ
 MH]D OHON HS[HF O\ UDKG LUFQ FHQLO PCG

HL]H\[FD R�[G GOUG HI GOC\���
G\UQ\ [QC O�I P�DQ[G GSG LN �DJ[ [HCLD ML[Y HGQ ]L\C[D G\UQ RLSU
]HFHTLD HS[HDFD RLC LN �]HOHFE ]H[L]T GID \LH �UDKG ]QNJ CLG ]L\C[D
PC �FHUH �GQOUGGH []TGG HD HDLLJ]L\ [DF PGQ PLN\QSG PLDN[HQDH
FHQUS\ OHDEG UFLO ML[Y GLG � UDKG ]QNJ CHG ]L\C[D G\UQ\ � RN CHG
RLC H[HCLDH UDKG RLSUD CHG\ GQ ON\ ZWT RLC LN �RHQGO HGQT[WS COH HD
GCHW[G ]QNJ\ UHFL L[G\ �PT[W]L\ LHC[ ODC �POUSH []TS GLGL\ LHC[
RN PC GSGH �UDKG ]QNJQ ]HN\QS GU[QGH GQFCG ]FHDU ]QNJH
CO RN PEH �HD PLUFHLH ]L\C[D G\UQD FLQ] PL\[HF ]HI[WG L[UD PLD\HLG
]L\C[D G\UQ L[G\ �UDKG ]QNJ GLG] CO ]L\C[D G\UQ\ [QHO ONHS
CO PCH �GDN[Q G\UQ GLGL GI LN � RHLOUD CO RH]J]G POHUD HON FTHS
CO PC � >RH]J]G POHUG O\ @ HLSLSUH HLUDK ]ULFL ]L\C[D G\UQ GLGL

�[HCLD ML[YH �GNHDQ \FJQ [DF RN PC HGIH �HGQ CHWC
�HI GOC\ OU R�[G GSU M\QGDH

HQNJ]G\ FY H]HCQ CO ODC �UDKG ]QNJ CLG ]L\C[D G\UQ LN ZWT RLC

RH[ZLUD �GDN[Q G\UQH ]L\C[D G\UQ RLD\ OHDED LHYQ \WSG C\HS LN GC[S �]L\C[D
PLC]Q CHG RNOH �CFL[E LEHOHLD C\HS CHG �PLLJG OUDD HQN� PFCD\ ]HLJG C\HS
O\ C\HSD PLSHLFO CLDGO OHNL GI C\HS\ RHHLNQ �P[D �]L\C[D G\UQ PHJ]D OONLGO

�GDN[Q G\UQO DH[Z CHG � CDG POHUGH \WSG ]H[C\LG
��PLO\H[L� OCHQ\ RDC ][HFGQO GCHH\G MH] I�H 
QU �I�O\] PLO\H[L� JWCZ L�[ ][HFGQ

������ 
QU �E�T\] DLDC�O]� X[H\ ][HFGQH ����� 
QU �K�L\]
���FL�EL 
QU �H�S\] Z[HL HLS�Z[D LSD� [H\LQ ][HFGQ �RH\C[G \H[FD
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[ZJQG FYQ HD ]QOUS GULFLG\ GQ FYQ ODC � P[ZJQ FYQ PL\SCG HD
OUHW �PLOUW LS\ PLCYQSG ONO \L\ �CHGH �LZHOC UW\D COC UFHHL] COH
PLOUWGH �P]HQYU CHG [\C P][HY FYQ M\QS OUHWH �P[QHJ [JC M\QS
ODC �PGL[ZQ ]E\G FYQH G[LZJG FYQ HUFHHL P[QHJ FYQ PLN\QSG
COC G[LZJG FYQ PLSW PH\D HUFHHL\ [\WC LC P][HY FYQ [\C >PLOUWG@
UFS CO RHLTSG FYQ PGLOUW UFS LN PEH �[HCO RHLTSG HCLYHG\ GQ FYQ

�OON PGLOUW >]DLT@
�UDKG LUFQ TLTD OU ]H\USG ]H[LZJG RG HOC 
]L\C[D G\UQ
 R�[G ]UFO

H]HGQ OU [QHO GYH[ �H]HQYU OU COC � HQYU [QHJG OU HSLC [ZJQG [\CN���
HO RLCH �POHUG ]C [LNGOH [C]O GTSQ �ZL]UG UFQO FHELSD �LS[FHQG UFQG
PSQC �PLL]LON]�PLLEHOHCOK PL[DTG HQHLZO ]]OH H]HC RLDGO ]H[QHL OON M[FD
OHON GQ �]HCLYQG ]HFDHU [H[LDDH PLSH]SG VHTLCD ][DHU POHUG ]C RLDGO M[FG

"
]L\C[D G\UQ
 PHJ]D LS[FHQG UFQD RN�PC
G\UQ
D UDKG LUFQ ON PLOHON HSLQLD PE MN P�DQ[G ]WHZ]D HQN\ LO GC[S
PHJ] [ZHJ PFC PC �[ZHJG HC FQHOG O\ H]\LED LHO] [DFG POHC �
]L\C[D

CHG\ D\JS � GCL[DG ]LON] ]SDGO ULEGO ]SQ OU LEHOHLD HC LOZLTLWZTHU
]UF W�U� CD[H LLDC ]HLHHG OHQ OC 
OHFE [DF
 PLC[ZS PL[DFG �
]L\C[D G\UQ
D
[\CQ []HL P]HC PLFQOQ RLCH �G[H] FHQLO ]DHJ LFL PGD PLCYHLH �P�DQ[G

EHIO��OU ]HDH\] ]]O ]SQ OU UDKG ]C PL[ZHJ PSLC HSLQLD PLSUFQG DH[ �
M[UN HQYUO DH\J [DF� ZLLHFQ []HL RWHCD H]HC [C]O ]SQ OU COC POHUG ]LON]
RQI O\ PLO\QG ]C �
]L\C[D G\UQ
 [FED OONS HSLC FHQLO H]HCH ��L]HD[]H L\HSC
PHLG PLWLOJQ �RHQGGQ PL[DFG ]H]LQC ]C [L]TGO GLG PFLZW]\ �O�IJ
POHUG ]C [[DOH [HZJO M[F ON RLC G\UQO\ �PLLKQ]QG PLLHKLDGH ]HCHH\QG

�]LS[FHQG PLO\QG ]W\ CLG GZLKQ]QG ]W\ �PFUOD UFQG

��]HQOHU LS\ RLD GODZG GCH[ CLG �OLDZQD LY[CG POHUDH ]HZHOCD ]ZTHU GODZG ][H]u
]L\C[D G\UQ GN[F LW OU PG HOCH ��PLF[WS ]HQOHU \LH PLLZHOC ]HQOHU \L� HOC
]HFQUO ULEG RNOH �HI GTLW] �[LNGO CO\ [JD LOHC HC� [LNG CO P�DQ[G �GDN[Q G\UQH

�GI [QCQD ]H[CH]QG ]HSH\
��G\UQD OHON �PLON\H PLNCOQ LSLLSU �PLUFQG O\ ]LZHOC�]LSJH[G P]HUQ\Q FHQLO

PL\HU\ LWN ]L\C[D G\UQ FHQLO ]C [L]TGO \L LN HUDZ O�IJ\ RLLYO \L �GDN[Q
]HL[U L[]TD RL\[HF RLC� ��D �CL GELEJ� ]\[HWQ GDLTG ]HL[U LSLFD �]HL[U LSLF FHQLOD
HOZ\ L[] MSGH �GLD[ LFGD L[KH OLZ\ FJ ���CHG C[DT "CQUK LCQ �>G\O\O@ �G\O\D�
G\UQ PE ��]HL[UD C[HTLC L[\LQO H]CH �HGLLD[ [QCZ LCQ LUFL COH LFFG LFGD H[KH
]C PLSLDQ PLFQHOG ON LN CFHHO DLLJ FQOQG\ RHLN �PLS\O Z[ FQOO []HQ ]L\C[D
PL\ZN ]L\C[D G\UQ LC\HS ]C HC[ O�IJ\ GC[S �FHQLOG MOGQ ON M\QD HL[DF
�]H[HQJ ]HLHUKO HULEL PLFLQO]G\ \\J PLLZ ][JC �]L\LC GN[FG PLDLLJQH FHQLOO
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FQHOG ]SHHND GLHO] FHQLOG ][FEG\ �GI RHLU[���EO� ]HN[D C[QED O\QO IHQ[ �
�X[C M[FH GOLW] �PLDHK PL\UQH �G[H] �RG HOCH �ZHIJ RLNL[Y GUD[C �RSD[ HS]� ��D
�
G[H]G ONN ]H\UOH [Q\O FCQ XQCH ZIJ Z[
 [QCS\ "RLSQ PLDHK PL\UQH G[H]
XQCLH ZIJ 
G OC GHZ
 [QCS\ �RLSQ GOLW] �PLDHK PL\UQD � XQCH �G[H]D � ZIJ
C[QE FQHOG GSGH ��
HSQU FUD ZIJ]SH ZIJ
 [QCS\ �RLSQ X[C M[F �

G OC GHZH MDO
GQ �P]HC ZIJO M[HY \L\ [H[D �]HHYQ HOC GOLW]H PLDHK PL\UQ �G[H] �GQ] HI
�X[C M[F G�F� PHZQD L�\[ "RCN \L GHYQ HILC "
X[C M[F
 ]C ZIJO PLQNJ HC[
� CHG GQJOQ \LC PC �H][HJTO � CHG [JHT PC �H]SQHCO � CHG RQHC PC� �D]N
O\ ]LQHL PHL ]HOLUWD COC �CZHHF GHYQ L\UQD [DHFQ CO [QHON ��H]QJOQO
]HOLUWO CYHLG OLE[ ]LD OUD ]HH\GO R]LS FYLN �OLLJH [JHT �RQHC � PLOLE[ PL\SC
RHQK HI GOC\O RH[]WG "PLDHK PL\UQH GOLW]H G[H]D ZHTUO MOHG\ LQO �HQHL
GQJOQD DCHL GOLE [\CN �PLDHKG PL\UQG ]HDL\J OU PLFQHO HSQQ ZHTWD
MNDH �
G OU HDGL ]C OLKG CHG �RHQUH P[C� GQJOQO ]HD[ ]H]LIJ LSWD FQHU CHG\
GCSG ]DHK ]ODZ P\O HC �PLQ\ P\O GQJOQO ]NOO OHNL OLLJ �JLOYGH G\U

H\C[G MC �]HOHUWG R]HC ]C PLUYDQ PGLS\ ��D[J [LN\��CO LS\GH �ZHILJO LHC[ R
RZ]OH H]JW\Q ]C TS[WO ]SQ OU �GSHQCD HS]QH HC\Q PC �[JHTO TJLD RLFG CHG
MC �GOLW]GH G[H]G \LC HQN ZHLFD ZHILJO LHC[G [JHTG HGI �LF\ ]HNOQD POHU

ZHILJO LHC[ CHG RLC � VTN FHU JLHH[GO CLG H][KQ ON PC���
POHUG ]C RLDGOH [HZJO CLG G[KQG PC �LUFQG [ZJQO TJLD PL[DFG PG MN
LHO] [DFG �FDOD LQFZC LUFQ [ZJQ HGI � COH �
]L\C[D G\UQ
 HGI � C[D 
G\
O\ GLYK[W[KSLCG �GDL\JG LSWHCDH RHLFG O\ FHTLG ]HJSGD �]H[KQD �]HFH]QD
[DF �
G ]ULFL ]HHYQD ZHTLUN PLD\JS �HQYU LUFQG ZHTLUG PE HQN �LUFQG UFLLG

�PGO\ FHTLG ]HSH[ZUD PLZTHU [\CN LCFHDH �PLUFQG LK[W FHQLOD RN]L GI

[ZJQG ]LIJD PLLHYQG PLC\HSD 
]L\C[D G\UQ
 �F
M[F CHYQO ]SQ OU PLFQOSG PLLUFQ PLC\HS\ HSZTGRLDGOPLHHGQ POHUG ]C

���GSHHN ]HNL[Y RSLC ]HHYQ\ PLKZHS GNOGO �GSHHN ]HNL[Y ]HHYQ PCG PLQNJ HZOJS
]DK@ D �GQ 
RLUQG
D L[QCQ GC[� GDHJ LFL ]CYO ]SQ OU GHYQG G\UQ ZLWTQ [QHON
G\UQ OU OLJGO ]SQ OU PHZQ ONQ ������� 
QU 
P�DQ[G ]S\QD ]HHYQD GSHHN
 >G�T\]
GZLTLW FHQLO �RCN PE MN �MN P\O ]FJHLQ GSHHND M[HY \L GHYQ O\ GOHN] GHYQ HSLC\
MWHG 
]L\C[D G\UQ
D HOLONGO ]SQ OU GZLTLW FHQLO MC �GHYQ G\UQ HSLC HQYU\NO

O\QO [N\ [QH\H PSLJ [QH\ LZHJ FHQLOO TJLD RLFG CHG �GHYQ G\UQO H]HCPC �
G\HU FQHOG PC Z[H �G[H] FHQO] ]HHYQ O\ ]HOJ HD RLC L[ZJQ�LQFZC HSLG FHQLOG

�G[H] FHQO] ]DHJ LFL GI FHQLOD CYHL CHG T�\D\ RLZLIS [FT FHQLOQ ZOJN ]CI
��]HLOUQ� [H\U LOUQ �]HLNHSLJ ]HQEQH PLN[U � [FTGG ]DL\L �]OL\ L�[G L[DFO GHH\G

������ 
QU �J�Q\] �L
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"HI GL[HEKZD PLLHYQ UDKG LUFQ [ZJQ MH]D PLQHJ] HOC �
]L\C[D G\UQ
Q ZOJ
��I 
QU JWCZ L�[ ][HFGQ� D]N PLNHDSG G[HQO GJL]WD P�DQ[G

LSDQ FJCO P]LON]H PWHT FU PLUHFL PLOHFEG ]HFHTG P]HC\ DH\J] OCH
HGHQLOUL FLQH �PHL HGD\JS\ FU ]QCG HSO XYHS PLQUW COC �CO �PFC
GOLJ]D HD HSLLG\ GQO DH[Z �PHKC GOLOD DH\S\ FU PLOE[GGH PL[QHJG
OWC GOLOD CHGH PUW [JC PUW Z[DG HO ZL[DG\ LQO RLQHF HSC L[GH �

�FHCQ
JLOYQ CHG �
G O\ COWHQG HQOHUD JWK FHU VH\JO ]SQ OU OQUH [ZHJ RUFQG
FU MC �]QC HQN GC[SH XYHS CYQS\ [DFG RNCH �CLG\ ON GSDGOH ]LOE]O ULEGO
]C ][]HT\ G\FJ GL[HCL] O\ G]HOE]GQ GCYH]N ]QOUS G\FJG ]LOE]G G[GQ
]H\FJ ]HQHOU]H ]HLUD H[YHSH �LTLTD UFLLO GNWG CLG\ LSWQ � MWLGO HC �]QFHZG
�O�SG P�DQ[G LFL OU PL[CH]Q HOC PLNLOG] LS\ �RH[]W RGO CHYQO M[HY \L\
MWLGG ]C HJLNHG PL\FJ PLLHTLS ��PL[QHJG HGHQLOUL�\ OOED HC GDN XHYLSG
J]W PLJ]HWH �XHYLSG ]C PLQLOUQ HOE]G\ PL\FJG PLZHJO �PLOE[GG� HC �HSQQ

�P]HC [H]WO LFN OHQUO \L\ ]HLUD O\\ \FJ HZO
]YQHCQ G[LZJ COC �UDKG O\ GSDG P]T HSLC 
]L\C[D G\UQ
 GI LWO
�OHC\O RZWTG OHNL RCNH �GIG POHUG ]C RLDGO ]SQ OU [H[LD PL\[HFG PLQHJ]D
"PLKSHHZG ][H] ]C HUFL 
]L\C[D G\UQ
D PLCLZD HLG\ PLCLDSGH O�IJ PCG
G\UQD HZTU PG\ CLG MNO GDH\]G "
]L\C[D G\UQ
 ]C ]QCD H[LNG PG PCG
\L ]HSH[JCG ]HLOE]G ]HDZUDH �PLLJ HLG PG HD POHUO PLC]Q GLG\ ]L\C[D

HS[HF O\ HFLZW] HGIH �L]D\JQG PHJ]D \FHJQ [H[LD ]H\UO M[HY���

FQG �GZL]UG UFQG LDE OU \FJG U
G]LG GOLJ] �LZHOC RHSNL] LWO �GE[FGD ]H\HSCO �[[J]\Q� LUFQG UFLLG
]LTJLG GZLTLWG �]LTCOZG GZLTLWG HJ]W]G GL[JCH �]LSHHLG GZLKQ]QG
RLD TJLG HGQ �J]W]GO GZLKQ]QG GNL\QQ ]LSQI HD �]LKSHHZG GZLTLWGH

� GQC]GG RH[ZLU "GS\LO G\FJG GZLTLWGthe correspondence principle]C GCH[ �
RGO\ LK[W G[ZQN ]HS\LG ]C RNH]D ]HOLNQN ]H\FJG ]HL[HCL]G��GI LW OU �

TJLLD �GO\ LK[W G[ZQN RHKHLS ][H] ]C ]OOHN RLLK\SLLC O\ ]HTJLG ][H]
]QCO [\WC LC �]LEHO GSLJDQ �[HCG ]H[LGQQ GD[GD G]HJW P]H[LGQ\ PLWHEO

��PG[DC OCNLQ [�F D[G RUK H RHLOE 
[GHY
D ��� G[UG� GI [QCQ ]JL]WD HSD]N\ LWN
FHQLO RLD ZOJO \ZLD CHG P\H �HS[HF O\ UDKG LUFQO [H\Z HSLC OON ]L\C[D G\UQ\
G\UQO HSC GI PHZQD �CYWJD G[H] FHQLO RLDO �
]L\C[D G\UQ
D \L\� C[DED G[H]

�P\ HL]HSUK OU PLDL\Q
�������� 
QU �F�T\] PLO\H[L� 
RLCQ \L
 RLLW RLQLSD 
WH[W O\ H[WTD GC[
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LG\ON GL[HCL]��O\ GLHOLEQ PLS\ ]HCQ \HO\N H[DU CTLE MFLCQ POHC �
JLOYG CO PGQ FJC VCH PLLHTLS FHCQ GD[G H\US ICQH �RHKHLS O\ GZLSNQG

RHKHLS ][H] ]C [H]TOG\HQL\ PHJ]DO\ � G\FJ GL[HCL] GCD �]CIQ G[]L �
�GQHJ]D RHKHLS ][H] O\ G]H]LQC G[[D]G GSQQH � RLLK\SLLC

GSHQ] ]J]HW COC �LLHTLSG PH\LLG PHJ] ]C G[LFEQ Z[ CO G\FJ GL[HCL]
[DF RLC RLLK\SLLC O\ ]LOONG ]HTJLLG ][H] OU LHSDG POHUO �G\FJ ]LUFQ
GL[HCL]\ HQN �]LSCLSHKHLS GLYKLD[E ]LL[HCL] O\ ]LOZLTLW GSHQ] PU V]H\Q
G\UQ
 PHJ] OU ]HUW\G HO \L LCFHD\ �L[QEO \FJ LOZLTLW POHU ]J]HW ]LKSHHZ

�
]L\C[D
�GS\ ]HCQ \HO\ LSWO\ GZLTLWO HS[HFD GZLTWG RLD\ TJLG ]C HS[[D\ LWN
]UHS] �]HFHTLG ]UD[C� O�IJ ]WHZ]D GUHFL G]LLG\ GZLTLWG PU ]H\UO \L MN

�GQHFNH PLOEOEG��OHFE [G O\ HSHHLNO M[FD MOHG\ PFCO "GQHF [DFG GQO O\Q �
RN]LH �[GD []HL PLD[ PLK[W GCH[ CHG D[Z]Q CHG\ ONN �ZHJ[Q GC[SG
]C ][JC HC HI GFLQD ]HS\O M[HY VC HOYC [[HU]L PLK[WG LHOLE ]HDZUD\
LC �HN[F ]C ]SHHNQG CLG HLSWO\ [GG ]LLC[ PLDO\G OND MC �H]NLOG OHOTQ
[]HL GLC[O TLTDG CLG\ �GQO\ L]ODH ]LZOJ GLLC[ OU HOLWC []HHO POHUO [\WC
]QCG MLOG] O\ HWHTDH �HO\ ]QCG ]C \L DO\ ONO �GSLQC []HLH ]OONH\Q

G ]LZOJGG[KQG OC HS]HC HSHHLN O�IJ �GQLO\ []HLG ]QCG MH]D ]DO]\Q HI
G\UQ
 ]C GI PHJ]D HOON PGH �PGLQL O\ UFQGH UFLLG [HCO FHUYO HSLOU GLOC
GID RLC PLGHQ] HC PLOW[HUQ PGL[DFQ GQN HSO PLC[S PHLG\ GFDHUG �
]L\C[D
RHHLNG PG\ �PLL]LQCG ]HSH[ZUG ]C OKDO LFN GD RLC\ LCFHDH �UL]WGO LFN

PGL[DF O\ LOONG��PLSLLSUD PLSHQFZG L[DFO LUFQ M[U PH\ RLC PHLN PSQHC �

��ZHJ ]OLO\ �RHLTLSGQ GL[HCL] PH\ ZLTGO R]LS CO LN JLNHG P(L FHF LKHZTG VHTHOLWG
�RH[]W GO ]]O HTLS PLD[ �]LUFQG G[NGG ][H] LSWD ]LSLY[ GLUD GFLQUQ GLYZHFSLCG
LFL OU� 
\\CO
 [\WC ]HLUFQG ]HL[HCL]G ]C\ RUHK CHG [\CN RH[]W ULYG [WHW O[ZH
HSUKH []HL ZHJ[ HNOG VC\ \L �JLNHGO R]LS CO MC �GL[HCL]G ]C HNL[WG CO\ PLLHTLS
RN]LH �PLSHNS J[NGD PSLC\ PL\HJLSH ]HI]HWLG OU ]HTTHDQ ]HLUFQG ]HL[HCL]G\
LC LN [QCQG VHED HSUDZ\ GDLTG HI �PL\HJLS [FED Z[ PG PE HLGL\ PL\FJD HWOJHL\
�[WHW O\ HSH[]W OU HZOJ\ PLD[ HLG PSQHC �]LEHO GSLJDQ LG\ON GL[HCL] ]QCO [\WC

QU ��� G[UG OLUO� RLLW O\ H[WTD GC[ �HL[DF FHTL ]C OKDO LFND PGL[DFD RLC MC

������
��LWO� �FL �E PLNHDSG G[HQD D]N MNH �]HODEHQ RG UFQG ]HULFL\ MNO RLLY HQYUD P�DQ[G

PL[DFG P]HCD ][HTQ PGO \L\ PH\Q MND H[DF COH �PL[TJ HLG RQIG H]HCD PLUFQG\
LSUFLQ PHUQ\ HC �]HUHYZQG P]HCD ]H[HFG P]HC LSUFL PG\ FYQ COC �PLCLDSG RQ
]QCG PU PLQLC]Q PG\ PGO HSCYQ\ PL[DF OU [QCS GI OOED COH �]H[HFG P]HC

��PLSHNS L]OD PG\
��PG PLOEOEGH PLDNHNG\ GULDZG CHG O�IJ OU HD ]HGLQ]G HD[\ PL[DFG FJC LN GC[S

]HNOG G[H] GS\QH �C �D PLJTW LODD 
LUH �E �JQZ PLOLG]Q UQ\Q\ LWN� GUFH \WS LOUD
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�PGLQL O\ UFQGQ HZLTG PG\ ]HSZTQO FHCQ DH\J LSJH[ M[U \L MC �PLLOZLTLW
PGL]HSZTQO HULEG PG GD M[FO PE HQN���

VTHSG UFLLD OFDGG Z[ HSLC HSLQLD\ UFQO P�DQ[G ]WHZ]D UFQG RLD OFDGG
]TLW]D L]HGQ LHSL\ OJ COC � ]H\FJ ]HLUFQ ]HTLW] HL]HDZUD CLDG\ �[DYS\
G[[HU]G\ ]LOZLTLW GOC\ [ZHJ CHG PC\ [H[D GLG P�DQ[O �]LUFQG POHUG
DH[H �L]LON] []HL GD[G UFQG HSLQLD �]HZHOCG LUFQD [ZHJ G\UQO CHG HLQLD
GI GQ
H 
GQO
 COH �
MLC
 RG PLZLLHFQG PLUFQG PHJ]D PHLN ]HOC\SG ]HOC\G
UFQG \LC MN O\D �PLLUFQG HL[H[LDQ ZOJN P�DQ[G OC\ R]HC ]HOC\G �
[QHC
\LC ON CO\ GDLTG HIH �
]L\C[D G\UQ
 PHJ]D ]HOC\Q LUDK RWHCD ZHJ[ PHLG

FLTJ UFQ���
PLOKZ[WG PHJ]D ]HLKQ]Q ]HKL\ J]WQG RUFQ �HS[DF ]C PLEFS��LZOJH u

PLFQQ��]C RLDGO GTSQ CHG HOC HL]HULFLQ GCYH]N PC MC �CFL[E UFQD ZTHU
GTSQ VCH ��
[QHC GI GQ
 GOC\G OU GSHU MNDH� HOOG PLFQQG O\ ]HUQ\QG

P]HUYQCD [C]OGQO[HFN LSW OU ]H\J[]Q �]HLOZLTLW CO� ]HQLLHTQ ]HUWH] v

]L\C[D G\UQ
D [ZHJ CHG L[G � PLZHOC PHLZO GJNHG PGD \L PCGH �X[CG���

]HSZTQH PHNLT
POHC �LS[FHQG UFQG RFLUD PE 
]L\C[D G\UQ
 PHJ] MH]D PLOHON UDKG LUFQ
GDHK G[HYD POHUG ]C RLDGO CLG H[ZJQ ][KQ PC �[ZHJG O\ GUSGD LHO] [DFG

PLQ\G LQ[E O\ [QHJG\ UHFL PHLG L[G\ ��L �E G[H]G LFHTL[QHJG RQ H]HGQD GSH\ HSLC
CO ]UN HS]ULFL ]Q[D �OFDS ON\ PLQ\G LQ[EO RLC\ GJNHG RCNQ RLC P[D �X[CG OU
CHG\ ]HCFHHD UHDZOH HLOU ULDYGO ONHS\ PLQ\G LQ[E RLD PLLHTQ PILSE[HC ]HGIO R]LS

�HIN ]H[\WC OHO\O RLC ]LSH[ZU ODC �LJ
��G[H] GS\QD UFQG [WT O\ PLSH\C[G PLZ[WG ]C FHQOO HSLQLD PE DH\J HI GDLTQ

GKL\G �]HLHE\ ]HLUFQ ]HFDHU OU PLTTHDQ P]HLG ]H[QO �F�C PLZ[W� P�DQ[O
�FHQOO PLDLLJ HSC P]HCH �]HWZ] ]HSZTQGH

��L\SC ON CO\ ]HDLTG OU �
]L\C[D G\UQ
D ZTHU UDKG LUFQD ZTHUG ON CO RN PC
��� G[UG [QCQG VHTDH �� G[UGD M\QGD PE GC[ GSHQC L\SC PG UFQG

��CO � [QHON �GD ON]TS\ KH[LW ]Q[ OND GQYUO GQHF\ ]L[KQHCLE G[HY CHG OKZ[W
�]L[HZQG H][HYO GQFL FLQ] CHG �OKZ[WG O\ HLZOJ MH] OC RSHD]S GQN DH\J

���FJC [LY LDE OU �G[HJC HC GQLFZ� HN[HCO ]NOO PLOHNL HSJSC\ RHLN �FJC FQQ \L HZO
PLSHHLN LS\O ]NOO PLOHNL HSJSC GFHZS OND\ RHLN �PLFQQ LS\ \L [H\LQO �GI LW OU
JWSO JK\ RLD �JK\O HZ RLD ]HLHYQG ]HL[KQHCLE ]H[HY HOC PLFQQ LZOJ �PLDYLS

�PLWTHS PLFQQDH
��OC\L RUFQ\ DYQ RN]L MN O\D �
]LUFQ
 GOC\ GSSLC PLZHOCG ]HCLYQ HSLQLD\ GC[S

D\JLL CO PEH �RLQCQ PFCO MHWGL CO MC � 
]L\C[D G\UQ
 PHJ]Q ]HOC\G ON ]C
]C HO \L\ LQ\ CLG L]SUK ���� G[UG RQZOH �� G[UG FLO OLUO GC[� GHYQD ZTHUO

�G[H] FHQLOD ZTHUN CYQLLH 
]L\C[D G\UQ
 PHJ]D ZHTUO OHNL ]LUFQG G[\NGG
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FHQLOQ ZOJ D\JS CHGH �PLD[D HD \H[FO [HTC �
TF[W
G PHJ]D OHON CHG � []HL
LSNK [HCL] COC 
]L\C[D G\UQ
 RSLC RQYU ]HLUFQG ]HSZTQG PSQC �G[H]G
ON UFQG POHU\ RHHLNQ �PLD[D R]HC PT[WO GULSQ ON RLC RNOH �POHUG O\ CFL[E
TJLD HSO \L\ ]HS\LG ]HSDGG ]C ]HSNFUQ ]H\FJ ]HL[HCL]H �PFZ]Q RQIG
M\QD RHNFLUGH LHSL\G ]H[QO �]H[HFG PU GS]\Q 
]L\C[D G\UQ
 PHJ] �POHUO
Z[ HSC [HF ONDH �POHUG ][LYL PU C[HDG LFL OU UDZS LOONG RHHLNG PLS\G

]ODZ]QG ]OOHNG GSHQ]G ]C PLOON\QH PL[W\Q���
�C �G ]HDC GS\Q� �POHUG C[DS ]H[QCQ G[\UD� LN HSLJDG O�IJ��PHLD �

M\HJGH [HCG RLD GOFDGO K[W [DF C[DS CO �RH\C[G [QCQD �GCL[DO RH\C[G���
]HUQ\Q�]LDHLJ G\LED ]HCLYQO ]\EO \L\ CLG �HO\ ]LTLWG ]H\LLO K[W� [HCG

�G]HC RLDGOH G]HC [HZJO R]LSH ]SDHQ ]HCLYQG\H
MCLGH� �
G ]C[LOH 
G ]DGCO PFCG ]C PLCLDQ HLCH[D [ZJH 
G ]QNHJ ][NG
PLCOWSG HLCH[DH HL\UQD PFCG RSHD]L\ GU\D "H]C[LH H]DGCO M[FG CLG
����[CWQH JD\QH DGHC CHG FLQ �XZ COH M[U GO RLC\ H]QNJ GC[LH �PLOHFEG
]HSNGD M[HY \L HI GE[FO ULEGO ]SQ OU ��C �D G[H]G LFHTL ]HNOG G[H] GS\Q�
]C RLDGO ]SQ OU HOC PL[DFD ZHTUO RHHN]GO [ZLUDH �]HQLC]Q ]HLSJH[H ]HLUFQ
G[H] LFQHO ]HLGO PLNWHG UDKG LUFQD PLZTHUG ON CO MN O\D �POHUD 
G L\UQ

]L\C[D G\UQD PLZTHUH��PFZQ �]LSNKG GQ[D Z[ HOH �POHUG ]SDGD RHLTLS ON �
GIG POHUG LDC\Q O\ []HL DHK OHYLSH GKLO\O ]H\HSCG ]C��[\WCQ RQID HDH �

�G[H] FHQO] ]HHYQ PLLZO MND ZTHUO

���J�S\] PLQHFC GOUQ� 
G[H] O\ GN[F
 XLDHSLD[ [IULOC PHJS D[G [�HQ O\ H[WTD GC[
������ 
QU �D�S\] DC�RTLS� ��� RL]UQ\D GSH\C[O HQT[HW PL[DFG �������� 
QU

��H\H[LWD CHYQO R]LS �H]H\[D GLG\ LUFQG UFLQG LW OU �HI GS\QO P�DQ[G ]HS\[W ]C
�GT �C PLNHDSG G[HQDH P\ ]HDC GS\QO

��LODD GC[� GCL[DO PL[H\ZG PLL]D\JQ PLLSLLSU GQND HZOJS OOG ]LDH LCQ\ ]LD
�LWHTHOLW�L]D\JQ P[HZQ LN GC[S\ PLL]NOG PLC\HSD PE HQN �FHUH C �DL GELEJ
GI C\HSD L]D]N\ GQ GC[� ]D\ LCYHQD GOFDGD \CG ]N[DO TJLD P]ZHOJQN
PLSHLFG ON ��EQ\�DQ\ 
QU ][CHDQ G[HFGQ � ]HN[D ]NTQ GS\QO P�DQ[G \H[LWD

�CWHE 
]L\C[D G\UQ
 PG HOOG
��L\SC ON CO UHFQ �POHUD 
G L\UQ ]C GCH[ UFQG \LC PC\ PLSUHKG ONO GDH\]G HI

ON PC �ZTHUG O\ H]SHHNO FHCQ GOHFE ]HDL\J ]QLLZ �]HHYQ L[QH\ PSLG UDKG LUFQ
�[ZLUG ]C XLQJQ CHG RNC � LQFZCG POHUD ]HE[FD PFZ]GOH PL[QCQ PT[WO H][KQ

Z[ �POHUD 
G ]SDGO M[FG CLG\
G LN[F ]C RLDGO ]SQ OU UFQD ZHTUO RHHN]Q\ LQ
ODHZQN UFQG POHUD GOLJ] HQYU ]C [L\NGO DLLJ CHG MC �]HCYH]O ULEGO VC OHNL
]HZTHUG 
GQO
G O\ ]HOC\O [HDUO ONHL MN [JC Z[H �
MLC
G O\ ]HOC\G ]C OHC\OH

�
]L\C[D G\UQ
D
��D[G L[DF ]C GC[ � UDKG LDC\QD GKLO\H PFCD\ PLZHOCG POY \HQLQ ]DHJ OU

������ 
QU �C�Q\] PLO\H[L� 
GSHQCG \LC
 H[WTD ZL
YLDHOHT DHF VTHL


