




"�F�H�ǼbF� T`�+2

SǼB?H�ȒQp�Mő Q#HBÍ2D2K T`Q E.1

S2i` .mȒ2F

E�i2/`� bQ7ir�`Qpû?Q BMʈ2Mɷ`bipő
o2/Qm+ő T`�+2, AM;X PM/Ǽ2D :mi?- S?X.X

kdX Í2`pM� kyRN





SQ/ÿFQp�Mő

*?iÿH #v+? iőKiQ TQ/ÿFQp�i p2/Qm+őKm AM;X PM/Ǽ2DB :mi?QpB- S?X.X x� TQKQ+-
+2MMû `�/v � TǼBTQKőMFv TǼB ipQ`#ÿ iûiQ T`�+2X .�H2 #v+? +?iÿH TQ/ÿFQp�i +2Hû
bpû `Q/BMÿ � TǼ�i2HɩK x� D2DB+? i`TÿHBpQbi � KQ`�HMő TQ/TQ`mX





S`Q?H�Ȓ2Mő

S`Q?H�ȒmDB- ʈ2 Db2K TǼ2/HQʈ2MQm T`�+B pvT`�+Qp�H b�KQbi�iMÿ � ʈ2 Db2K mp2/H
p2ȒF2`û TQmʈBiû BM7Q`K�ÍMő x/`QD2 p bQmH�/m b J2iQ/B+FɷK TQFvM2K Q 2iB+Fû
TǼőT`�pÿ pvbQFQȒFQHbFɷ+? x�pÿ`2ÍMɷ+? T`�+őX

"2`m M� pÿ/QKő- ʈ2 b2 M� KQDB T`�+B pxi�?mDő T`�p� � TQpBMMQbiB pvTHɷp�Dő+ő
x2 x�FQM� ÍX RkRfkyyy a#X- �miQ`bFû?Q x�FQM�- p2 xMÿMő TQx/ÿDȒő+? TǼ2/TBbɩX
o bQmH�/m b mbiX Ȝ 9e Q/biX e iQ?QiQ x�FQM� iőKiQ m/ÿHmDB M2pɷ?`�/Mő QT`�pMÿMő
UHB+2M+BV F mʈBiő iûiQ KQDő T`�+2- � iQ pÍ2iMÿ pȒ2+? TQÍői�ÍQpɷ+? T`Q;`�Kɩ- D2ʈ
DbQm D2Dő bQmÍ�biő ÍB TǼőHQ?Qm- � p2ȒF2`û D2DB+? /QFmK2Mi�+2 U/�H2 bQm?`MMÿ D2M
”.őHQ“V- � iQ pȒ2K QbQ#�K- Fi2`û bB TǼ2Dő .őHQ mʈőiX hviQ QbQ#v DbQm QT`�pMÿMv
.őHQ mʈői D�FɷKFQHB xTɩbQ#2K- Fi2`ɷ M2bMBʈmD2 ?Q/MQim .őH�- � x� D�FɷKFQHB
ȹÍ2H2K UpÍ2iMÿ mʈBiő F pɷ/ÿH2ÍMɷK ȹÍ2HɩKVX hQiQ QT`�pMÿMő D2 Í�bQpÿ- i2`B@
iQ`B�HMÿ B KMQʈbi2pMÿ M2QK2x2MûX E�ʈ/� QbQ#�- Fi2`� pvmʈBD2 pɷȒ2 mp2/2MQm
HB+2M+B- b2 pȒ�F x�p�xmD2 m/ÿHBi F2 F�ʈ/ûKm /őHm- Fi2`û pxMBFM2 U#vȣ D2M xÍ�biBV
M� x�FH�/ÿ .őH�- ȹT`�pQm .őH�- bTQD2MőK .őH� b DBMɷK /őH2K- x�Ǽ�x2MőK .őH�
/Q /őH� bQm#Q`Mû?Q ÍB xT`�+Qp�MőK .őH� UpÍ2iMÿ TǼ2FH�/mV- HB+2M+B �H2bTQƚ p2
pɷȒ2 mp2/2MûK `Qxb�?m � x�`Qp2ƚ xTǼőbimTMBi x/`QDQpɷ FƦ/ i�FQpû?Q /őH� �H2@
bTQƚ b`QpM�i2HMɷK xTɩbQ#2K � p2 b`QpM�i2HMûK `Qxb�?m- D�FQ D2 xTǼőbimTMÿM
x/`QDQpɷ FƦ/ .őH�X

o S`�x2 /M2 kdX Í2`pM� kyRN ĘĘĘĘĘĘĘ



Ì2bFû pvbQFû mÍ2Mő i2+?MB+Fû p S`�x2
6�FmHi� BM7Q`K�ÍMő+? i2+?MQHQ;Bő
Ü kyRN S2i` .mȒ2FX oȒ2+?M� T`�p� pv?`�x2M�X
h�iQ T`�+2 pxMBFH� D�FQ ȒFQHMő /őHQ M� Ì2bFûK pvbQFûK mÍ2Mő i2+?MB+FûK
p S`�x2- 6�FmHiÿ BM7Q`K�ÍMő+? i2+?MQHQ;BőX S`�+2 D2 +?`�MÿM� T`�pMőKB TǼ2/@
TBbv � K2xBM�`Q/MőKB ȹKHmp�KB Q T`�pm �miQ`bFûK � T`�p2+? bQmpBb2Dő+ő+?
b T`�p2K �miQ`bFɷKX E D2DőKm mʈBiő- b pɷDBKFQm #2xȹTH�iMɷ+? x�FQMMɷ+? HB@
+2M+ő � M�/ `�K2+ QT`�pMÿMő mp2/2Mɷ+? p S`Q?H�Ȓ2Mő M� TǼ2/+?Qxő bi`�Mÿ- D2
M2x#viMɷ bQm?H�b �miQ`�X

P/F�x M� imiQ T`�+B
.mȒ2F- S2i`X SǼB?H�ȒQp�Mő Q#HBÍ2D2K T`Q E.1X "�F�H�ǼbF� T`�+2X S`�?�, Ì2bFû
pvbQFû mÍ2Mő i2+?MB+Fû p S`�x2- 6�FmHi� BM7Q`K�ÍMő+? i2+?MQHQ;Bő- kyRNX



�#bi`�Fi

h�iQ #�F�H�ǼbF� T`�+2 TQTBbmD2 pxMBF �THBF�+2 BKTH2K2MiQp�Mû D�FQ bvbiûKQpɷ
KQ/mH T`Q T`QbiǼ2/ő E.1 SH�bK� 8X �THBF�+2 pvmʈőp� D�FQ bpɩD x�FH�/ T`QD2Fi
>Qr/vX >H�pMő M�THMő T`�+2 D2 TQTBb pxMBFm �THBF�+2 � TǼőbHmȒMɷ+? BMbi�H�Í@
Mő+? #�HőÍFɩ T`Q /Bbi`B#m+2 GBMmt JBMi- :2MiQQ � PT2Mala1X S`�+2 Q#b�?mD2
�M�Hɷxm- M�p`?- TQbimT Ǽ2Ȓ2Mő D2/MQiHBpɷ+? T`Q#HûKɩ � FQM2ÍMû Qi2biQp�MőX

EHőÍQp� bHQp� `QxTQxM�Mő Q#HBÍ2D2- E.1- SH�bK� 8- bvbiûKQpɷ KQ/mH- HBMmt
TǼB?H�ȒQp�Mő- BMbi�H�ÍMő #�HőÍFv- S�J

pBB





�#bi`�+i

h?Bb #�+?2HQ` i?2bBb /2b+`B#2b i?2 +`2�iBQM Q7 �M �TTHB+�iBQM BKTH2K2Mi2/ �b
� bvbi2K KQ/mH2 7Q` E.1 SH�bK� 8X h?2 �TTHB+�iBQM mb2b i?2 >Qr/v T`QD2+i
�b Bib #�bBbX h?2 K�BM i�bF Q7 i?2 i?2bBb Bb iQ /2b+`B#2 i?2 +`2�iBQM Q7 i?2
�TTHB+�iBQM �M/ BMbi�HH�iBQM T�+F�;2b 7Q` /Bbi`B#miBQMb GBMmt JBMi- :2MiQQ
�M/ PT2Mala1X h?2 i?2bBb +QMi�BMb �M�HvbBb- /2bB;M- BKTH2K2Mi�iBQM- bQHmiBQM
BM/BpB/m�H T`Q#H2Kb �M/ }M�H i2biBM;X

E2vrQ`/b 7�+2 `2+Q;MBiBQM- E.1- SH�bK� 8- bvbi2K KQ/mH2- HBMmt �mi?2M@
iB+�iBQM- BMbi�HH T�+F�;2b- S�J

Bt





P#b�?

ȸpQ/ R

R *őH T`�+2 j

k aQmÍ�bM� Ǽ2Ȓ2Mő T`Q bvbiûK GBMmt 8
kXR S�K@7�+B�H@�mi? X X X X X X X X X X X X X X X X X X X X X X X X X X X 8
kXk S�J 6�+2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X e
kXj >Qr/v X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X N
kX9 a?`Mmiő X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R9

j �M�Hɷx� � M�p`? R8
jXR .2}MB+2 TQʈ�/�pFɩ X X X X X X X X X X X X X X X X X X X X X X X X X R8
jXk SǼőT�/v mʈBiő X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rd
jXj .QKûMQpɷ KQ/2H X X X X X X X X X X X X X X X X X X X X X X X X X X kR
jX9 L�p`? mʈBp�i2HbFû?Q `Qx?`�Mő X X X X X X X X X X X X X X X X X X X kk
jX8 .B�;`�K iǼő/ X X X X X X X X X X X X X X X X X X X X X X X X X X X X kj

9 _2�HBx�+2 kd
9XR :`�}+Fû `Qx?`�Mő X X X X X X X X X X X X X X X X X X X X X X X X X X kd
9Xk L�TQD2Mő M� T`QD2Fi >Qr/v X X X X X X X X X X X X X X X X X X X X jy
9Xj �`+?Bi2Fim`� X X X X X X X X X X X X X X X X X X X X X X X X X X X X jk
9X9 ai`mFim`� �THBF�+2 X X X X X X X X X X X X X X X X X X X X X X X X X j9
9X8 wQ#`�x2Mő KQ/2Hɩ X X X X X X X X X X X X X X X X X X X X X X X X X X j8
9Xe SǼB/�Mő KQ/2Hm X X X X X X X X X X X X X X X X X X X X X X X X X X X j8
9Xd P/2#`�Mő KQ/2Hm X X X X X X X X X X X X X X X X X X X X X X X X X X je
9X3 L�bi�p2Mő FQM};m`�+2 X X X X X X X X X X X X X X X X X X X X X X X je
9XN ȸT`�pv >Qr/v X X X X X X X X X X X X X X X X X X X X X X X X X X X je
9XRy "2xT2ÍMQbi X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jd

8 AMbi�H�ÍMő #�HőÍFv � x�pBbHQbiB jN

tB



8XR AMbi�H�+2 >Qr/v X X X X X X X X X X X X X X X X X X X X X X X X X X jN
8Xk w�pBbHQbiB X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9y
8Xj GBMmt JBMi X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9y
8X9 PT2Mala1 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 99
8X8 :2MiQQ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 9e

e h2biQp�Mő 8R
eXR 6mMFÍMő i2biQp�Mő X X X X X X X X X X X X X X X X X X X X X X X X X X 8R
eXk h2biQp�Mő TQmʈBi2HMQbiB X X X X X X X X X X X X X X X X X X X X X X X 8k

w�pÿ` 88

GBi2`�im`� 8d

� a2xM�K TQmʈBiɷ+? xF`�i2F 8N

" AMbi�H�ÍMő TǼő`mÍF� eR
"XR AMbi�H�+2 x TǼBT`�p2Mɷ+? #�HőÍFɩ X X X X X X X X X X X X X X X X X X eR

* P#b�? TǼBHQʈ2Mû?Q la" ej

tBB



a2xM�K Q#`�xFɩ

kXR �/`2b�ǼQp� bi`mFim`� S�K@7�+B�H@�mi? X X X X X X X X X X X X X X X X e
kXk �/`2b�ǼQp� bi`mFim`� >Qr/v X X X X X X X X X X X X X X X X X X X X X Ry

jXR JQ/2H TǼőT�/m mʈBiő X X X X X X X X X X X X X X X X X X X X X X X X X X R3
jXk .QKûMQpɷ KQ/2H X X X X X X X X X X X X X X X X X X X X X X X X X X X X kk
jXj q6JQ/2H X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k9
jX9 q6�// X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k9
jX8 q6*QM}; X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k8
jXe .B�;`�K iǼő/ X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ke

9XR aB;M�Hv X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X k3
9Xk w�HQʈF� JQ/2H X X X X X X X X X X X X X X X X X X X X X X X X X X X X X kN
9Xj w�HQʈF� �// X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X kN
9X9 w�HQʈF� *QM}; X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jy
9X8 �F+2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jk
9Xe CaPL bi`mFim`� X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jj
9Xd ai�M/�`/ rB/;2ib X X X X X X X X X X X X X X X X X X X X X X X X X X X X jj
9X3 JQ/2HoB2r X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j9
9XN �/`2b�ǼQp� bi`mFim`� X X X X X X X X X X X X X X X X X X X X X X X X X X j9
9XRy JQ/2HfoB2r X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j8

8XR SǼőFH�/ bQm#Q`m +QMi`QH X X X X X X X X X X X X X X X X X X X X X X X X 9R
8Xk aQm#Q` /2#B�Mf+QMi`QH X X X X X X X X X X X X X X X X X X X X X X X X X 99
8Xj PT2Mala1 bT2+ bQm#Q` E*J KQ/mH X X X X X X X X X X X X X X X X X 9e
8X9 PT2Mala1 bT2+ bQm#Q` >Qr/v X X X X X X X X X X X X X X X X X X X X 9d
8X8 :2MiQQ 2#mBH/ bQm#Q` X X X X X X X X X X X X X X X X X X X X X X X X X 9N

tBBB





a2xM�K i�#mH2F

jXR h�#mHF� TQF`viő X X X X X X X X X X X X X X X X X X X X X X X X X X X X Rd
jXk h�#mHF� TQF`viő rB`27`�K2 X X X X X X X X X X X X X X X X X X X X X X kj

tp





ȸpQ/

PT2`�ÍMő bvbiûK qBM/Qrb M�#őxő MÿFQHBF 7mMF+ő- Fi2`û b2 /�Dő TQmʈői T`Q TǼB@
?H�Ȓ2MőX hviQ 7mMF+2 pvmʈőp�Dő #BQK2i`B+Fɷ+? i2+?MQHQ;Bő F `QxTQxM�Mő mʈBp�@
i2HɩX S�iǼő K2xB Mÿ TǼB?H�Ȓ2Mő TQKQ+ő QiBbFɩ T`biɩ- bF2MQp�MőK QÍő � M2#Q
TQKQ+ő Q#HBÍ2D2X P/2KvF�Mő Q#HBÍ2D2K � TQKQ+ő QiBbFɩ b2 x�#ɷp� 7mMF+2 qBM@
/Qrb >2HHQ- Fi2`� T`Q B/2MiB}F�+B HB/bFû?Q px?H2/m pvmʈőp� BM7`�Í2`p2Mû F�@
K2`v FpɩHB pvȒȒő #2xT2ÍMQbiBX

_QxTQxM�p�Mő Q#HBÍ2D2- bi2DMÿ i�F D�FQ QiBbFɩ T`biɩ- pvʈ�/mD2 m`ÍBiû KQ@
/2HvX "2x iÿ+?iQ KQ/2Hɩ #v M2#vHQ KQʈMû m`ÍBi- D�F K� pvT�/�i bT`�pM� ?Q/@
MQi�X C2 iQ TQ/Q#Mû D�FQ TǼB QpÿǼQp�Mő ?2bH�X w�/�Mû ?2bHQ /Q bvbiûKm Kmbő #ɷi
iQiQʈMû b ?2bH2K mHQʈ2MɷK p /�i�#�xBX SQFm/ b2 ?2bH� M2b?Q/mDő- �mi2MiBx�ÍMő
bvbiûK TǼőbimT Q/KőiM2X _QxTQxM�Mő Q#HBÍ2D2 7mM;mD2 M� bi2DMûK T`BM+BTm-
b pvDőKFQm iQ?Q- ʈ2 KőbiQ ?2bH� b2 TQmʈőp� KQ/2H Q#HBÍ2D2X h2MiQ KQ/2H D2 DBʈ
T`Qp2/2Mɷ bF2M Q#HBÍ2D2X �pȒ�F x/2 pÿiȒBMQm M2TH�iő T`�pB/HQ TǼőKû iQiQʈMQbi
TQ`QpM�p�Mɷ+? KQ/2HɩX ovʈ�/mD2 iQ iQiBʈ p2HKB TǼ2bM� � bTQH2?HBp� x�Ǽőx2Mő-
Fi2`� x�DBbiő bF2M Q#HBÍ2D2 M� pvbQFû ȹ`QpMBX S`QiQ b2 m KûMÿ Fp�HBiMÿDȒő+? x�@
Ǽőx2Mő /2}MmD2 TǼ2bMQbiX wM�K2M� iQ- ʈ2 TQFm/ TǼB TQ`QpM�Mő /pQm KQ/2Hɩ
M�bi�M2 Q/+?vHF�- Fi2`� D2 K2MȒő M2ʈ TQʈ�/Qp�M� TǼ2bMQbi- DbQm pv?Q/MQ+2Mû
D�FQ bi2DMûX

o QT2`�ÍMőK bvbiûKm :LlfGBMmt 2tBbimDő TQ/Q#M� Ǽ2Ȓ2Mő M� i2MiQ xTɩ@
bQ# Q/2KvF�MőX oÿiȒBM� x MB+? QpȒ2K M2Mő iûKÿǼ TQmʈBi2HM� UM2#Q p2 p2HKB
QK2x2Mû KőǼ2V � #ÿʈMɷ mʈBp�i2H bB D2 M2/QF�ʈ2 b�K D2/MQ/mȒ2 M�bi�pBi M2#Q
xT`QpQxMBiX

:LlfGBMmt D2 p2HKB x�DőK�pɷ /őFv bpû p�`B�#BHBiÿ- F�ʈ/ɷ bB Kɩʈ2 pv#`�i
/Bbi`B#m+B- Fi2`� Km M2Dpő+2 pv?QpmD2- � i�Fû /2bFiQTQpû T`QbiǼ2/ő- Fi2`ɷ+?
D2 F /BbTQxB+B p2HFû KMQʈbipőX J2xB M2DTQTmH�`MÿDȒő T�iǼő :MQK2- lMBiv- s7+2-
*BMM�KQM- E.1 � /�HȒőX

E.1 D2 /2bFiQTQpû T`QbiǼ2/ő T`Q qBM/Qrb- :LlfGBMmt � /�HȒő mMBtQpû
QT2`�ÍMő bvbiûKv- Fi2`û D2 pvbi�pÿMû M�/ FMB?QpMQm ZiX C2 xpvF2K- ʈ2 F�ʈ/ɷ
T`Q;`�K- Fi2`ɷK b2 M�bi�pmDő M2#Q mT`�pmDő 7mMF+2 bvbiûKm M2#Q 7mMF+2 TǼő@

R



ȲpQ/

/�pMɷ+? x�Ǽőx2Mő- K� bpɩD KQ/mH Q#b�ʈ2Mɷ p bvbiûKQpûK M�bi�p2MőX ʇ�/Mû
x Q#D2p2Mɷ+? Ǽ2Ȓ2Mő M2Mő M� i�FQpû ȹ`QpMB- ʈ2 #v b2 /�HQ QpH�/�i DBM�F M2ʈ x TǼő@
F�xQpû Ǽ�/FvX S`QiQ #m/2 iǼ2#� pvipQǼBi bvbiûKQpɷ KQ/mH- Fi2`ɷ #v D2/MQ/mȒ2
b mʈBp�i2HbFv TǼőpÿiBpɷK px?H2/2K xQ#`�xQp�H `ɩxMû BM7Q`K�+2 � mKQʈƚQp�H
mʈBp�i2HɩK M�bi�pBi bB T`Q;`�K TQ/H2 bpɷ+? TQiǼ2#X

S`Q QT2`�ÍMő bvbiûK GBMmt b2 Q#pvFH2 TǼB BMbi�H�+B pvmʈőp�Dő BMbi�H�ÍMő
#�HőÍFvX E�ʈ/� /Bbi`B#m+2 K� bpɩD T`272`Qp�Mɷ 7Q`K�i #�HőÍFmX "m/2 i2/v TQ@
iǼ2#� pvipQǼBi BMbi�H�ÍMő #�HőÍFv T`Q D2/MQiHBpû /Bbi`B#m+2 HBMmtm � +2Hû Ǽ2Ȓ2Mő
Qi2biQp�iX

k



E�TBiQH� R
*őH T`�+2

*őH2K T`�+2 D2 T`Qp2/2Mő `2Ȓ2`Ȓ2 bi�p�Dő+ő+? T`QD2Fiɩ x�#ɷp�Dő+ő+? b2 Q/2KvF�@
MőK TQKQ+ő Q#HBÍ2D2 T`Q bvbiûK :LlfGBMmt � M2DHûT2 7mM;mDő+ő Ǽ2Ȓ2Mő pvmʈői
T`Q TǼB?H�Ȓ2Mő � Q/2KvF�Mő THQ+?v p bvbiûKm E.1 SH�bK� 8X

.�HȒőK +őH2K D2 �M�Hɷx�- M�p`? � BKTH2K2Mi�+2 bvbiûKQpû?Q KQ/mHm p
T`QbiǼ2/ő E.1 SH�bK� 8X avbiûKQpɷ KQ/mH #m/2 Kői :lA � mKQʈMő mʈBp�i2HB
bM�/Mû M�bi�p2Mő 7mM;Qp�Mő pv#`�Mû?Q T`QD2FimX

.ɩH2ʈBiQm bQmÍ�biő D2 i�Fû pvipQǼ2Mő BMbi�H�ÍMő+? #�HőÍFɩ T`Q /Bbi`B#m+2
:2MiQQ- GBMmt JBMi � PT2Mala1X L�FQM2+ #m/2 MmiMû �THBF�+B x?Q/MQiBi
x ?H2/BbF� #2xT2ÍMQbiB � Qi2biQp�i p?Q/MɷKB T`QbiǼ2/FvX

j





E�TBiQH� k
aQmÍ�bM� Ǽ2Ȓ2Mő T`Q bvbiûK

GBMmt

h�iQ F�TBiQH� TQTBbmD2 M�H2x2Mû T`QD2Fiv- Fi2`û b2 x�#ɷp�Dő TǼB?H�ȒQp�MőK TQ@
KQ+ő Q#HBÍ2D2 T`Q bvbiûK GBMmtX aQmÍ�bM� Ǽ2Ȓ2Mő Db2K ?H2/�H M� r2#mX wDBbiBH
Db2K- ʈ2 x�iőK M22tBbimD2 �THBF�+2- Fi2`� #v b2 x�#ɷp�H� Q/2KvF�MőK TQKQ+ő
Q#HBÍ2D2 � #vH� BKTH2K2MiQp�M� TǼőKQ D�FQ bvbiûKQpɷ KQ/mH T`Q T`QbiǼ2/ő
E.1 TH�bK� 8X

L�`�xBH Db2K pȒ�F M� MÿFQHBF Ǽ2Ȓ2Mő- Fi2`û b2 x�#ɷp�Dő `QxTQxM�MőK Q#HB@
Í2D2 � Q/2KvF�MőK GBMmtm b pvmʈBiőK KQ/mHɩ T`Q QpÿǼQp�Mő M�xɷp�Mû S�JX
S�J D2 b�/� b/őH2Mɷ+? FMB?Qp2M- Fi2`� mKQʈƚmD2 bT`�p+B bvbiûKm xpQHBi xTɩ@
bQ#- D�FɷK �THBF�+2 QpÿǼmDő mʈBp�i2H2X CBMɷKB bHQpv- D2 KQʈMû TǼ2TőM�i K2xB
�mi2MiBx�ÍMőKB K2+?�MBbKv � �mi2MiBx�ÍMő bvbiûK x+2H� KÿMBi- #2x ȹT`�pv
b�KQiMɷ+? �THBF�+ő (R)X

kXR S�K@7�+B�H@�mi?
S`QD2Fi- Fi2`ɷ D2 M�Tb�Mɷ p D�xv+2 *YYX wT`QpQxMÿMő T`QD2Fim b2 bFH�/� x
MÿFQHBF� F`QFɩX S`pMőK F`QF2K D2 bTmȒiÿMő bF`BTim b2imTXb?X hőK b2 pvipQǼő
bHQʈF� #mBH/- p2 Fi2`û T`Q#ÿ?M2 b2bi�p2Mő �THBF�+2 M�bi`QD2K *J�F2 � pxMBFHû
bTmbiBi2HMû bQm#Q`v b2 TǼ2FQTő`mDő /Q TǼ2/+?Qxő?Q �/`2b�Ǽ2X aTmbiBi2HMɷKB bQm@
#Q`v DbQm `mMni2bi � `mMni`�BMBM;X C2 i�Fû pvipQǼ2M b/őH2Mɷ Q#D2Fi 7�+B�@
H�mi?XbQ- Fi2`ɷ D2 M�bH2/Mÿ xFQTő`Qp�M /Q �/`2b�Ǽ2 fHB#fb2+m`Biv- F/2 b2 M�+?�xő
S�J KQ/mHvX .�HȒőK F`QF2K D2 bTmȒiÿMő bQm#Q`m `mMni`�BMBM; b T�`�K2i@
`2K- Q#b�?mDő+őK DKûMQ bHQʈFv b 7QiQ;`�}2KB mʈBp�i2H2X h� Kmbő Kői TǼ2bMÿ
/2}MQp�MQm bi`mFim`m- pBx Q#`�x2F kXRX aTmȒiÿMőK bF`BTim b2 TQKQ+ő FMB?QpMv
PT2M*o /2i2FmD2 Q#HBÍ2D b TQiǼ2#MɷKB T�`�K2i`v � KQ/2H b2 mHQʈő /Q bQm#Q`m
KQ/2H@7�+2`2+XtKH p �/`2b�ǼB f2i+fT�K@7�+B�H@�mi? X

SQbH2/MőK F`QF2K D2 xT`QpQxMÿMő S�J KQ/mHmX SQFm/ +?+2K2- �#v b2
KQ/mH bTQmȒiÿH TǼB TǼB?H�Ȓ2Mő- D2 iǼ2#� ?Q TǼB/�i /Q TǼőbHmȒMû?Q S�J FQM};m@
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/�i�n/B`XXXXXXXXXXXXXXXXXXXXXXXXbHQʈF� TǼ2/�p�M� i`ûMQp�+őKm �H;Q`BiKm
mb2`M�K2RXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXbHQʈF� b M�xp2K mʈBp�i2H2

BK�;2RXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXQ#`�x2F b Q#HBÍ2D2K mʈBp�i2H2
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXQ#`�x2F b Q#HBÍ2D2K mʈBp�i2H2
BK�;2LXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXQ#`�x2F b Q#HBÍ2D2K mʈBp�i2H2

mb2`M�K2kXXXXXXXXXXXXXXXXXXXXXXXXXXXbHQʈF� b M�xp2K DBMû?Q mʈBp�i2H2
XXXXX XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX bHQʈF� b Q#HBÍ2D2K mʈBp�i2H2

P#`�x2F kXR, ai`mFim`� bHQʈFv b KQ/2Hv

`�ÍMő?Q bQm#Q`m p �/`2b�ǼB f2i+fT�KX/X C2HBFQʈ b2 TǼB bTQmȒiÿMő bF`BTim p iQKiQ
�/`2b�ǼB pvipQǼBH i�Fû S�J FQM};m`�ÍMő bQm#Q` T�Kni2bi- bi�Íő D2/MQ/mȒ2 TǼB@
/�i i2ti !BM+Hm/2 T�Kni2biX SQFm/ +?+2K2 M�TǼőFH�/ p /Bbi`B#m+B l#mMim
QpÿǼBi mʈBp�i2H2 TǼB TǼB?H�Ȓ2Mő- TǼB/�K2 i2ti !BM+Hm/2 T�Kni2bi /Q bQm#Q`m
f2i+fT�KX/f+QKKQM@�mi?X

o2 b`QpM�Mő b Qbi�iMőKB T`QD2Fiv D2 bHQʈBiÿDȒő M� `Qx#ÿ?Mmiő � M2Mő KQʈMû
bB MBD�F mT`�pBi +?Qp�Mő T`Q;`�Km #2x x�b�?ɩ /Q FƦ/mX SǼB QpÿǼQp�Mő mʈBp�i2H2
m TǼőF�xm bm/Q @B p`�+ő KQ/mH +?v#m � M2Mő KQʈMû mʈBp�i2H2 QpÿǼBiX S`QD2Fi
D2 /QbimTMɷ p2Ǽ2DMÿ p ;Bi?m# `2TQxBi�ǼB- pBx (k)X

kXk S�J 6�+2
C2/M� b2 Q 7mMFÍMő T`QD2Fi p D�xv+2 Svi?QM- Fi2`ɷ pvmʈőp� S�J F �mi2MiBx�+B
� Q /2i2F+B Q#HBÍ2D2 b2 bi�`� FMB?QpM� PT2M*o- pBx (j)X

PT`QiB TǼ2/+?QxőKm T`QD2Fim M2Mő iǼ2#� pvip�Ǽ2i 7QiQ;`�}2 mʈBp�i2H2X S`Q@
;`�K Hx2 bTQmȒiÿi TQmx2 x TǼőF�xQpû Ǽ�/Fv � Q#b�?mD2 TǼőF�xv T`Q TǼB/�Mő �
Q/2#`�Mő KQ/2Hɩ Q#HBÍ2D2X

h2MiQ T`QD2Fi D2 KQʈMɷ bB T`Q /Bbi`B#m+2 x�HQʈ2Mû M� .2#B�Mm M�BMbi�HQp�i
TQKQ+ő BMbi�H�ÍMő?Q #�HőÍFm- Fi2`ɷ bB pȒ�F mʈBp�i2H Kmbő pvipQǼBi x TǼBT`�p2@
Mɷ+? bQm#Q`ɩ /QbimTMɷ+? M� ;Bi?m#m T`QD2Fim- pBx (9)X S`Q Qbi�iMő /Bbi`B#m+2
D2 MmiMû bB T`Q;`�K M�BMbi�HQp�i K�Mm�HMÿX

kXkXR ai`mFim`�
aQm#Q`v- b2 Fi2`ɷKB i2MiQ T`QD2Fi T`�+mD2 b2 BMbi�HmDő /Q MÿFQHBF� �/`2b�ǼɩX
CbQm iQ �/`2b�Ǽ2,

Ç fmb`fb?�`2fT�K@+QM};b

Ç fHB#fb2+m`Biv

Ç fmb`f#BM

Ç f2i+fT�K@7�+2

e



kXkX S�J 6�+2

fmb`fb?�`2fT�K@+QM};b

h2MiQ �/`2b�Ǽ Q#b�?mD2 /2}MB+2 S�J KQ/mHɩ- Fi2`û DbQm p /Bbi`B#m+ő+? .2#B�M
BMbi�HQp�Mv TQKQ+ő M�bi`QD2 T�K@�mi?@mT/�i2X C2 b2K xFQTő`Qp�M bQm#Q`
7�+2- Fi2`ɷK b2 TǼB/� S�J KQ/mH iQ?QiQ T`QD2FimX

fHB#fb2+m`Biv

h2MiQ �/`2b�Ǽ D2 Q#2+Mÿ pvmʈőp�M D�FQ �/`2b�Ǽ Q#b�?mDő+ő S�J KQ/mHvX o
iQKiQ �/`2b�ǼB #v b2 TQ BMbi�H�+B KÿH M�+?�x2i bQm#Q` T�Kn7�+2XTvX C2/M� b2
Q S�J KQ/mH M�Tb�Mɷ p D�xv+2 Svi?QMX

fmb`f#BM

o iQKiQ �/`2b�ǼB b2 p QT2`�ÍMőK bvbiûKm :LlfGBMmt M�+?�x2Dő bTmbiBi2HMû
bQm#Q`vX L� iQiQ KőbiQ D2 xFQTő`Qp�M bQm#Q` T�K7�+2@+QM7- Fi2`ɷ bTQmȒiő +2Hɷ
T`QD2FiX

f2i+fT�K@7�+2

SQbH2/Mő pvmʈBiɷ �/`2b�Ǽ K� p bQ#ÿ mHQʈ2Mû KQ/2Hv mʈBp�i2Hɩ � FQM};m`�ÍMő
bQm#Q`- p2 Fi2`ûK DbQm /2}MQp�M� DKûM� mʈBp�i2HɩX oȒ2+?Mv KQ/2Hv mʈBp�i2Hɩ
b2 M�+?�xő p sJG bQm#Q`m KQ/2HbXtKH- F/2 DbQm mHQʈ2M� TQH2 /�i Q#b�?mDő+ő
BM7Q`K�+2 Q D2/MQiHBpûK KQ/2Hm � B/ mʈBp�i2H2X CKûMQ mʈBp�i2H2 b2 xőbF� x
FQM};m`�ÍMő?Q bQm#Q`m TQ/H2 /2}MQp�Mû?Q B/X

kXkXk _QxTQxM�Mő � TǼB/�Mő Q#HBÍ2D2
EMB?QpM� PT2M*o M�#őxő �H;Q`BiKv i`ûMQp�Mû F /2i2F+B `ɩxMɷ+? Q#D2FiɩX E
/2i2F+B Q#HBÍ2D2- TǼBT�/Mÿ QÍő- M2#Q ȹbKÿpɩ bHQmʈő sJG FH�bB}F�iQ`vX S`QD2Fi
S�J 6�+2 /2i2FmD2 Q#HBÍ2D TQmx2 M� x�FH�/ÿ +2Hû?Q Q#HBÍ2D2X L2Ǽ2Ȓő /2i�BHMÿDB
TQxB+B QÍő- MQbm- M2#Q ȹbiX

EH�bB}F�iQ` ?��`+�b+�/2n7`QMi�H7�+2n/27�mHiXtKH FMB?QpMv PT2M*o b2
bi�`� Q xDBȒiÿMő TQxB+2 Q#HBÍ2D2 � p`�+ő D2?Q HQF�+B M� 7QiQ;`�}BX SQiû b2 x iÿ+?iQ
HQF�+ő `QxTQxM�p� Q#HBÍ2D K2iQ/Qm G"S> M�#őx2MQm FMB?QpMQm PT2M*oX h�iQ
K2iQ/� pvmʈőp� TQ`QpM�p�Mő D2/MQiHBpɷ+? TBt2Hɩ b QFQHőKX oɷbH2/M� /�i� x
`QxTQxM�Mő Q#HBÍ2Dɩ DbQm mHQʈ2M� /Q bQm#Q`m KQ/2HbXtKHX

SǼB/�p�Mő Q#HBÍ2D2 Kɩʈ2 mʈBp�i2H x�`Qp2ƚ bH2/Qp�i p QFMÿ- Fi2`û b2 x�pQH�@
MőK TǼőF�xm T`Q TǼB/�Mő Q#D2pőX wQ#`�xő b2 pɷbimT x r2#F�K2`v � /2i2FQp�Mû
Q#HBÍ2D2 DbQm Q?`�MBÍ2Mû Íip2`+2K- �#v #vHQ pB/ÿi- Fi2`û Q#HBÍ2D2 #vHv /2i2FQ@
p�MvX

AM7Q`K�+2 p iûiQ b2F+B DbQm xőbF�Mû M� x�FH�/ÿ xFQmK�Mő x/`QDQpû?Q FƦ/mX

d
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kXkXj SQ`QpM�Mő Q#HBÍ2Dɩ
SQ`QpM�Mő Q#HBÍ2Dɩ D2 Ǽ2Ȓ2MQ M� x�FH�/ÿ mHQʈ2Mɷ+? /�i � pɷbimTm x r2#F�K2`vX
S`Qp�/ő b2 bi2DMɷ TQbimT D�FQ TǼB `QxTQxM�Mő � TǼB/�Mő Q#HBÍ2D2- b iőK `Qx/őH2K-
ʈ2 b2 /�i� M2mFH�/�Dő �H2 TQmx2 TQ`QpM�p�Dő b mHQʈ2MɷKBX L� x�FH�/ÿ iQ?Q D2
mʈBp�i2H B/2MiB}FQp�MX

kXkX9 SǼB?H�ȒQp�Mő � Q/2KvF�Mő
SǼB?H�ȒQp�Mő B Q/2KvF�Mő D2 Ǽ2Ȓ2MQ TQKQ+ő S�J KQ/mHmX Svi?QM M�#őxő FMB@
?QpMm S�K@Tvi?QM- /őFv Fi2`û D2 KQʈMû Tb�i S�J KQ/mHv TǼőKQ p D�xv+2
Svi?QMX

S�J KQ/mH2K D2 bQm#Q` T�Kn7�+2XTv- Fi2`ɷ K� /2}MQp�Mû iviQ 7mMF+2,

Ç T�KnbKn�mi?2MiB+�i2UV

Ç T�KnbKnb2i+`2/UV

Ç T�KnbKn�++inK;KiUV

Ç T�KnbKnQT2Mnb2bbBQM

Ç T�KnbKn+HQb2nb2bbBQMUV

Ç T�KnbKn+?�mi?iQFUV

oȒ2+?Mv 7mMF+2 F`QKÿ T�KnbKn�mi?2MiB+�i2UV p`�+ő bi2DMQm ?Q/MQim
S�Jnal**1aaX ǻ2Ȓő b2 x/2 TQmx2 xőbF�Mő �mi2MiBx�+2- MBFQHB xKÿMv �mi2MiB@
x�ÍMő?Q iQF2Mm- M2#Q TQpQH2Mő TǼőbimTm � /�HȒő+? �mi2MiBx�+ő- F2 Fi2`ɷK bHQmʈő
Qbi�iMő 7mMF+2X

T�KnbKn�mi?2MiB+�i2UV
h�iQ 7mMF+2 x�DBȒȣmD2 xőbF�Mő T`�p TǼB QpÿǼ2Mő mʈBp�i2H2X C2 pQH�M� M�TǼőFH�/
TǼB x�pQH�Mő bm/Q- M2#Q TǼB TǼB?H�Ȓ2Mő M� Q/2KvF�+ő Q#`�xQp+2X �mi2MiBx�+2
D2 TQTb�M� p TQ/b2F+B �mi2MiBx�+2X

T�KnbKnb2i+`2/UV
hQmiQ 7mMF+ő b2 xőbF�p�Dő +`2/2MiB�Hb T`Q mʈBp�i2H2X

T�KnbKn�++inK;KiUV
h�iQ 7mMF+2 K� x� ȹFQH xDBbiBi- x/� D2 p iQKiQ QF�KʈBFm mʈBp�i2HB TQpQH2M
TǼőbimTX

T�KnbKnQT2Mnb2bbBQM
h�iQ 7mMF+2 D2 pQH�M� TǼB x�?�D2Mő MQpû `2H�+2X
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kXjX >Qr/v

T�KnbKn+HQb2nb2bbBQMUV

6mMF+2- Fi2`� D2 pQH�M� TǼB mFQMÍ2Mő `2H�+2X

T�KnbKn+?�mi?iQFUV

6mMF+2 b2 TQmʈőp� F2 xKÿMÿ �mi2MiBx�ÍMő?Q iQF2Mm T`Q /�Mû?Q mʈBp�i2H2X

kXkX8 �mi2MiBx�+2
wőbF�Mő �mi2MiBx�+2 x�H2ʈő M� pɷbH2/Fm `QxTQxM�Mő Q#HBÍ2D2 �Fim�HMő?Q mʈBp�i2H2
� TQ`QpM�Mő b mHQʈ2MɷKB KQ/2HvX

SQFm/ D2 QpÿǼQp�M M2xM�Kɷ mʈBp�i2H- Fi2`ɷ M2K� TǼB/�Mɷ ʈ�/Mɷ KQ/2H-
D2 p`�+2M� +?v#� ?Q/MQiQm S�Jnla1_nlLELPqL- xM�Íő+ő- ʈ2 mʈBp�i2H
D2 M2xM�KɷX o QT�ÍMûK TǼőT�/ÿ D2 bTmȒiÿƚ `QxTQxM�p�+ő �H;Q`BiKmbX SQFm/
#vH mʈBp�i2H `QxTQxM�M- D2 M�p`�+2M� ?Q/MQi� S�Jnal**1aaX o QT�ÍMûK
TǼőT�/ÿ b2 p`�+ő ?Q/MQi� S�Jn�lh>n1__X

o2 pȒ2+? Qbi�iMő+? TǼőT�/ÿ+?- Fi2`û Kɩʈ2K2 TQp�ʈQp�i x� M2xM�Kû TǼőT�/v
+?v#- D2 p`�+2M� ?Q/MQi� S�Jn�lh>n1__X

kXj >Qr/v
>Qr/v D2 T`QD2Fi M�Tb�Mɷ p T`Q;`�KQp�+őK D�xv+2 Svi?QMX S`Q B/2MiB}F�+B
Q#HBÍ2D2 � D2?Q `QxTQxM�Mő bHQmʈő FMB?QpM� /HB#- Fi2`� pvmʈőp� �H;Q`BiKɩ bi`Q@
DQpû?Q mÍ2MőX .HB# KQ/2Hv DbQm F /BbTQxB+B p ;Bi?m# `2TQxBi�ǼB- pBx (8)X

>Qr/v Hx2 TQmʈői TQmx2 x TǼőF�xQpû Ǽ�/Fv � F2 bTmȒiÿMő D2 pvʈ�/Qp�M ȹÍ2i
`QQiX P#b�?mD2 TǼőF�xv T`Q TǼB/�Mő- Q/2#`�Mő � pvK�x�Mő Q#HBÍ2D2 T`Q FQM@
F`ûiMÿ TǼB?H�Ȓ2Mû?Q mʈBp�i2H2 M2#Q M�bi�p2Mő �THBF�+2X .�H2 bB mʈBp�i2H Kɩʈ2
xQ#`�xBi bpû TǼB/�Mû KQ/2Hv D�FQ b2xM�K Q#b�?mDő+ő B/- /�imK TǼB/�Mő � M�x2pX

S`QD2Fi D2 F /BbTQxB+B p2Ǽ2DMÿ p ;Bi?m# `2TQxBi�ǼB- pBx (e)X

kXjXR ai`mFim`�
o2ȒF2`û bQm#Q`v- b2 Fi2`ɷKB >Qr/v T`�+mD2- DbQm BMbi�HQp�Mv TQ/H2 FQMp2M+2
S�J KQ/mHɩ /Q �/`2b�Ǽ2 fHB#fb2+m`BivfX ai`mFim`m bHQʈFv ?Qr/v p iQKiQ
�/`2b�ǼB Hx2 pB/ÿi M� Q#`�xFm kXkX

aF`BTiv p2 bHQʈ+2 +HB DbQm TǼőF�xv- Fi2`û b2 bTQmȒiő TQKQ+ő >Qr/vX aHQʈF�
/HB#@/�i� Q#b�?mD2 .HB# KQ/2Hv- TQKQ+ő Fi2`ɷ+? D2 /2i2FQp�M � `QxTQxM�p�M
Q#HBÍ2DX o2 bHQʈ+2 T�KĜ+QM}; b2 M�+?�xő S�J FQM};m`�ÍMő bQm#Q`- /őFv Fi2@
`ûKm D2 KQʈMû M�BMbi�HQp�i S�J KQ/mHX SQbH2/Mő bHQʈFQm D2 `2+Q`/2`bX w/2
b2 M�+?�xő pB/2Q 7Q`K�iv- Fi2`û b2 /�H2 /�Dő TQmʈői T`Q pɷbimT x r2#F�K2`vX

E`QKÿ iÿ+?iQ bHQʈ2F DbQm p FQǼ2MQpû bHQʈ+2 ?Qr/v Q#b�ʈ2Mû M�bH2/mDő+ő
bF`BTiv,

N



kX aQmÈ�bM{ Ƕ2Ȍ2MŌ T`Q bvbiöK GBMmt

?Qr/v
+HBXXXXXXXXXXXXXXXXXXXXXXXXXXXaHQʈF� b2 bF`BTiv T`Q D2/MQiHBpû TǼőF�xv

�//XTv
+H2�`XTv
+QM7B;XTv
/Bb�#H2XTv
HBbiXTv
`2KQp2XTv
i2biXTv

/HB#@/�i�XXXXXXXXXXXXXXXaHQʈF� Q#b�?mDő+ő �H;Q`BiKv bi`QDQpû?Q mÍ2Mő
BMbi�HHXb?

T�K@+QM7B; XXXXXXXXXXXXXXXXXX aHQʈF� b M�bi�p2MőK T`�p S�J KQ/mHm
?Qr/v

`2+Q`/2`b XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX aHQʈF� b pB/2Q 7Q`K�iv
p9Hk
77KT2;
Tvp9Hk

+HBXTv
+QKT�`2XTv
+QM7B;XBMB
T�KXTv

P#`�x2F kXk, ai`mFim`� bHQʈFv ?Qr/v

+HBXTv h2MiQ bF`BTi b2 bi�`� Q bTQmȒiÿMő T`Q;`�Km ?Qr/vX PpÿǼmD2 x/� D2
bTmȒiÿMɷ TQ/ �/KBMBbi`�iQ`bFɷKB T`�pv � �M�HvxmD2 x�/�Mɷ TǼőF�xX h2M
M�bH2/Mÿ bTmbiőX

+QKT�`2XTv ǻ2Ȓő TQ`QpM�p�Mő Q#HBÍ2DɩX oő+2 p TQ/b2F+B SQ`QpM�Mő Q#HBÍ2DɩX

+QM};XBMB EQM};m`�ÍMő bQm#Q` b ~�;vX oő+2 p TQ/b2F+B EQM};m`�+2X

T�KXTv S�J KQ/mH M�Tb�Mɷ p D�xv+2 Svi?QM- bTQmȒiő bF`BTi +QKT�`2XTvX

kXjXk _QxTQxM�Mő � TǼB/�Mő KQ/2Hm Q#HBÍ2D2
SǼB/�Mő Q#HBÍ2D2 x�DBȒȣmD2 bF`BTi �//XTvX a�KQiMû `QxTQxM�Mő Q#HBÍ2D2 mKQʈMmD2
FMB?QpM� .HB# TQKQ+ő i`ûMQp�Mɷ+? `QxTQxM�p�+ő+? KQ/2HɩX L2DT`p2 b2 M�?`�Dő
?Q/MQiv x FQM};m`�ÍMő?Q bQm#Q`m- D�FQ M�TǼőFH�/, +2bi� F r2#F�K2Ǽ2- xTɩ@
bQ# FQMp2`x2 pB/2Q 7Q`K�iɩ- pɷȒF� � ȒőǼF� bMőKFmX L�bH2/Mÿ b2 xőbF� bMőK2F x
r2#F�K2`v- Fi2`ɷ D2 TǼ2/�M .HB# KQ/2Hm KKQ/n?mK�Mn7�+2n/2i2+iQ`X/�iX
h2M /QF�ʈ2 /2i2FQp�i HB/bFɷ Q#HBÍ2D � p`�iBi D2?Q mKőbiÿMőX SQFm/ #v
M� bMőKFm #vHQ /2i2FQp�MQ pÿiȒő KMQʈbipő Q#HBÍ2Dɩ M2ʈ D2/2M- T`Q;`�K

Ry



kXjX >Qr/v

bFQMÍő b +?v#Qm � mTQxQ`Mő mʈBp�i2H2X hQ b�Kû p TǼőT�/ÿ /2i2F+2 MmHQ@
pû?Q TQÍim Q#HBÍ2DɩX SQFm/ D2 i2/v /2i2FQp�M TQmx2 D2/2M Q#HBÍ2D DbQm /őFv
bMőKFm � xőbF�Mû TQxB+2 M�H2x2Mv ?`�MB+2 QÍő � bTQ/Mő Í�biB MQbm TQKQ+ő
b?�T2nT`2/B+iQ`n8n7�+2nH�M/K�`FbX/�iX SQbH2/Mő 7�xő D2 x�FƦ/Qp�Mő /�i Q Q#@
HBÍ2DB .HB# KQ/2H2K /HB#n7�+2n`2+Q;MBiBQMn`2bM2inKQ/2HnpRX/�i � mHQʈ2Mő /Q
CaPL bQm#Q`m mʈBp�i2H2- Fi2`ɷ i2MiQ TǼőF�x bTmbiBHX

kXjXj SQ`QpM�p�Mő Q#HBÍ2Dɩ
SQ`QpM�Mő Q#HBÍ2Dɩ T`Q#ő?� TQ/Q#MɷK xTɩbQ#2K D�FQ D2DB+? TǼB/�p�MőX aHQmʈő
F iQKm bF`BTi +QKT�`2XTvX w pɷbimTm r2#Qpû F�K2`v DbQm `QxTQxM�Mv pȒ2+?Mv
Q#HBÍ2D2- M�+?�x2Dő+ő b2 M� bMőKFmX L�bH2/Mÿ DbQm x�FƦ/Qp�Mv � TQ`QpM�p�Mv
b KQ/2Hv Q#HBÍ2Dɩ mHQʈ2Mɷ+? p bQm#Q`mX >H2/� b2 M2DHûT2 pv?QpmDő+ő KQ/2H
Q#HBÍ2D2 b KBMBK�HMő TǼ2bMQbiő m`Í2Mû p FQM};m`�ÍMőK bQm#Q`mX

ȸbTÿ+?- ÍB M2ȹbTÿ+? TQ`QpM�Mő Hx2 xDBbiBi x M�p`�iQpû ?Q/MQiv bF`BTim,

Ç Ry Ĝ L2DbQm TǼB/�Mû ʈ�/Mû KQ/2HvX

Ç RR Ĝ "vH TǼ2F`QÍ2M Í�bQpɷ HBKBi /2i2F+2 Q#HBÍ2D2X

Ç Rk Ĝ .2i2F+2 b2H?�H�X

Ç y Ĝ ȸbTÿ+?- #vH M�H2x2M pv?QpmDő+ő KQ/2HX

kXjX9 EQM};m`�+2
S`QD2Fi >Qr/v mKQʈƚmD2 M�bi�pBi bB D2?Q +?Qp�Mő p FQM};m`�ÍMőK bQm#Q`m
+QM};XBMBX h2MiQ bQm#Q` b2 /ÿHő M� bFmTBMv, +Q`2- pB/2Q � /2#m;X

aFmTBM� +Q`2 Q#b�?mD2 ~�;v- Fi2`ɷKB b2 M�bi�pmDő pɷTBbv /Q FQMxQH2- pv@
TMmiő � x�TMmiő >Qr/v- M2#Q i2+?MBF� TǼB /2i2F+B Q#HBÍ2D2X oȒ2+?Mv ~�;v p iûiQ
bFmTBMÿ KQ?Qm Q#b�?Qp�i TQmx2 ?Q/MQiv i`m2- M2#Q 7�Hb2X CbQm iQ ~�;v,

/2i2+iBQMnMQiB+2 SQFm/ D2 M�bi�p2Mû i`m2- D2 TǼB QpÿǼQp�Mő Q#HBÍ2D2 /Q FQM@
xQH2 pvTb�M� ?H�ȒF� �ii2KTiBM; 7�+2 /2i2+iBQMX

MQn+QM}`K�iBQM SǼB M�bi�p2Mû ?Q/MQiÿ 7�Hb2 D2 TQ ȹbTÿȒMûK QpÿǼ2Mő Q#HB@
Í2D2 pvTb�M� ?H�ȒF� A/2MiB}2/ 7�+2 �b mb2`- F/2 mb2` D2 DKûMQ mʈBp�i2H2-
Fi2`ɷ #vH B/2MiB}FQp�MX o QT�ÍMûK TǼőT�/ÿ b2 MB+ M2pvTBbmD2X

bmTT`2bbnmMFMQrM SQFm/ mʈBp�i2H M2K� TǼB/�Mɷ ʈ�/Mɷ KQ/2H Q#HBÍ2D2 D2
TǼB TQmʈBiő >Qr/v pvTb�M� /Q FQMxQH2 ?H�ȒF� LQ 7�+2 KQ/2H FMQrMX SǼB
M�bi�p2Mő ?Q/MQiv i`m2 b2 pɷTBb M2T`Qp�/őX

B;MQ`2nbb? lKQʈƚmD2 TQpQHBi- M2#Q x�F�x�i QpÿǼQp�Mő >Qr/v TǼB TǼB?H�ȒQ@
p�Mő TǼ2b T`QiQFQH aa>X >Q/MQi� i`m2 QpÿǼQp�Mő x�F�xmD2 � ?Q/MQi� 7�Hb2
TQpQHmD2X

RR
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B;MQ`2n+HQb2/nHB/ lKQʈƚmD2 TQpQHBi- M2#Q x�F�x�i QpÿǼQp�Mő bF`x KQ/mH
>Qr/v- TQFm/ D2 pőFQ MQi2#QQFm x�FH�TMmiûX >Q/MQi� i`m2 QpÿǼQp�Mő
x�F�xmD2 � ?Q/MQi� 7�Hb2 TQpQHmD2X

/Bb�#H2/ w�F�ʈ2 >Qr/v T`Q QpÿǼQp�MőX >Q/MQi� i`m2 x�F�xmD2- ?Q/MQi� 7�Hb2
TQpQHmD2X

mb2n+MM hőKiQ ~�;2K b2 M�bi�pmD2- x/� b2 T`Q `QxTQxM�p�Mő Q#HBÍ2D2 TQmʈBD2
i2+?MBF� *LLX SQFm/ D2 M�bi�p2Mû 7�Hb2- D2 TQmʈBi� i2+?MBF� >P:X

aFmTBM� pB/2Q Q#b�?mD2 ~�;v- Fi2`ɷKB b2 M�bi�pmD2 T`�+2 b pB/22K TǼB
/2i2F+B Q#HBÍ2D2 � pɷbimT2K x r2#F�K2`vX CbQm iQ,

+2`i�BMiv CBbiQi�- ʈ2 /2i2FQp�Mɷ Q#HBÍ2D T�iǼő m`ÍBiûKm mʈBp�i2HBX Jɩʈ2 Q#b�@
?Qp�i ?Q/MQiv Q/ D2/Mû /Q /2b2iBX L2DbQm /QTQ`mÍQp�Mv ?Q/MQiv pvȒȒő
M2ʈ TÿiX

iBK2Qmi Ì�bQpɷ HBKBi- TǼB Fi2`ûK T`Q#ő?� /2i2F+2 Q#HBÍ2D2X SQFm/ T`Q;`�K
TQ#ÿʈő /ûH2 M2ʈ /2}MQp�Mɷ HBKBi- D2 mFQMÍ2MX

/2pB+2nT�i? *2bi� F r2#F�K2Ǽ2- M2#Q F x�Ǽőx2Mő- x2 Fi2`û?Q xőbF�p�K2 Q#@
`�xX

K�tn?2B;?i PK2xmD2 K�tBK�HMő pɷȒFm pB/2� M� M�bi�p2MQm ?Q/MQimX SQ/H2
iûiQ ?Q/MQiv b2 ȒF�HmD2 xőbF�Mɷ 7`�K2 x r2#F�K2`vX

7`�K2nrB/i? JÿMő ȒőǼFm pB/2�X L2DpÿiȒő ȒőǼF� D2 M�bi�p2M� TǼB ?Q/MQiÿ Kő@
Mmb D2/M�X

7`�K2n?2B;?i JÿMő pɷȒFm pB/2�X L2DpÿiȒő pɷȒF� D2 M�bi�p2M� TǼB ?Q/MQiÿ
KőMmb D2/M�X

/�`Fni?`2b?QH/ SQFm/ T`Q+2MiQ iK�pɷ+? TBt2Hɩ x +2HFQpû?Q TQÍim TBt2Hɩ
D2 pÿiȒő M2ʈ i�iQ ?Q/MQi�- 7`�K2 b2 TǼ2bFQÍőX C2HBFQʈ D/2 Q T`Q+2Mi�- Kɩʈ2
M�#ɷp�i ?Q/MQi Q/ MmHv �ʈ TQ biQX

`2+Q`/BM;nTHm;BM l`ÍmD2- Fi2`ɷ `2FQ`/û` b2 K� TQmʈőiX SǼőTmbiMû ?Q/MQiv
DbQm, QT2M+p- zKT2; � Tvp9HkX o x�FH�/m D2 M�bi�p2Mû QT2M+pX

/2pB+2n7Q`K�i oB/2Q 7Q`K�i- Fi2`ɷ b2 TQmʈBD2 T`Q 66JS1:X Jɩʈ2 Q#b�@
?Qp�i, p7r+�T M2#Q p9HkX

7Q`+2nKDT2; Jɩʈ2 Q#b�?Qp�i ?Q/MQiv i`m2 M2#Q 7�Hb2X >Q/MQi� i`m2 xM�@
K2M�- ʈ2 b2 7Q`K�i JCS1: TQmʈBD2 TǼB FƦ/Qp�Mő pB/2�X

2tTQbm`2 L�bi�pmD2 2tTQxB+B pB/2�X >Q/MQi� KőMmb D2/M� b2 TQbi�`� Q �miQ@
K�iB+Fû M�bi�p2Mő 2tTQxB+2X

Rk



kXjX >Qr/v

SQbH2/Mő bFmTBMQm D2 /2#m;- Fi2`� K� TQmx2 D2/2M M�bi�pBi2HMɷ ~�; � bHQmʈő
T`Q Q/H�/ÿMő 7mM;Qp�Mő T`Q;`�Km >Qr/vX

2M/n`2TQ`i SǼőTmbiMɷKB ?Q/MQi�KB DbQm i`m2 � 7�Hb2X L�bi�p2MőK ?Q/MQiv
i`m2 xőbF�K2 TǼB T`Qp�/ÿMő QpÿǼQp�Mő pɷTBbv /Q FQMxQH2X .őFv iÿKiQ pɷ@
TBbɩK pB/őK2 M�TǼőFH�/ FQHBF iK�pɷ+? 7`�Kɩ #vHQ B;MQ`Qp�MQ- TǼ2bMQbi
b2 Fi2`Qm #vH KQ/2H Q/?�/Mmi � Í�b TQiǼ2#Mɷ T`Q QpÿǼ2MőX

kXjX8 SǼB?H�ȒQp�Mő � Q/2KvF�Mő
SǼB?H�ȒQp�Mő B Q/2KvF�Mő D2 Ǽ2Ȓ2MQ TQKQ+ő S�J KQ/mHmX C2 pvmʈBi� FMB?QpM�
S�K@Tvi?QMX

S�J KQ/mH2K D2 bQm#Q` T�KXTv- Fi2`ɷ b2 bi�`� Q xőbF�Mő �mi2MiBx�+2X
>H�pMőKB 7mMF+2KB iQ?QiQ KQ/mHm DbQm,

Ç T�KnbKn�mi?2MiB+�i2UV

Ç T�KnbKnQT2Mnb2bbBQMUV

Ç T�KnbKn+HQb2nb2bbBQMUV

Ç T�KnbKnb2i+`2/UV

T�KnbKn�mi?2MiB+�i2UV

6mMF+2 x�DBȒȣmDő+ő xőbF�Mő T`�p TǼB QpÿǼ2Mő mʈBp�i2H2X �mi2MiBx�+2 D2 TQTb�M�
p TQ/b2F+B �mi2MiBx�+2X

T�KnbKnQT2Mnb2bbBQMUV

6mMF+2 D2 pQH�M�- TQFm/ x�ÍőM� MQp� `2H�+2X E xőbF�Mő T`�p b2 TQbimTmD2 bi2DMÿ
D�FQ p TǼ2/+?QxőK TǼőT�/ÿ- pBx �mi2MiBx�+2X

T�KnbKn+HQb2nb2bbBQMUV

h�iQ 7mMF+2 D2 pQH�M� TǼB mFQMÍ2Mő `2H�+2X S`Q;`�K >Qr/v M2TQiǼ2#mD2 TQ
bQ#ÿ mFHőx2i ʈ�/M� /�i� � D2 i2/v TQF�ʈ/û p`�+2M� ?Q/MQi� S�Jnal**1aaX

T�KnbKnb2i+`2/UV

aHQmʈő T`Q xőbF�Mő +`2/2MiB�HbX C2HBFQʈ >Qr/v M2TQiǼ2#mD2 ʈ�/Mû +`2/2MiB�Hb
xőbF�i- D2 p`�+2M� ?Q/MQi� S�Jnal**1aaX

Rj
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kXjXe �mi2MiBx�+2
wőbF�Mő �mi2MiBx�+2 x�H2ʈő M� M�bi�p2Mɷ+? ?Q/MQi�+? p FQM};m`�ÍMőK bQm#Q`m
� /�H2 i�Fû M� M�p`�iQpû ?Q/MQiÿ bTQmȒiÿMû?Q bF`BTim +QKT�`2XTvX

L2D/Ǽőp2 D2 QpÿǼ2M ~�; /Bb�#H2/X SQFm/ D2 M�bi�p2Mɷ M� ?Q/MQim i`m2-
D2 KQ/mH mFQMÍ2MX SQFm/ M2Mő- TQF`�ÍmD2 b2 QpÿǼ2MőK ~�;m B;MQ`2nbb?X
h2M- TQFm/ Q#b�?mD2 ?Q/MQim i`m2 � x�`Qp2ƚ QpÿǼQp�Mő T`Q#ő?� TǼ2b T`Q@
iQFQH aa>- D2 QTÿi mFQMÍ2MX CBM�F b2 TQF`�ÍmD2 bTmȒiÿMőK bF`BTim +QK@
T�`2XTv- Fi2`ɷ p`�+ő bi�imb D�FQ M�p`�iQpQm ?Q/MQimX SQ/H2 iQ?QiQ bi�imbm
b2 Ǽő/ő xőbF�Mő �mi2MiBx�+2X SQFm/ D2 ?Q/MQi� `QpM� /2b2iB- D2 p`�+2M� ?Q/MQi�
S�Jnla1_nlELPqL � �mi2MiBx�+2 M2Mő xőbF�M�X SǼB ?Q/MQi�+? `QpMɷ+?
ÍőbHɩK D2/2M�+i- M2#Q /p�M�+i D2 p`�+2M� ?Q/MQi� S�Jn�lh>n1__P_ �
�mi2MiBx�+2 QTÿi M2T`Q#ÿ?M2X C2/BMɷ bi�imb `QpMɷ MmH2 xM�Íő ȹbTÿ+? � p iQK
TǼőT�/ÿ D2 p`�+2M� ?Q/MQi� S�Jnal**1aa � �mi2MiBx�+2 D2 T`Qp2/2M�X

o2 pȒ2+? Qbi�iMő+? TǼőT�/2+? iQ xM�K2M�- ʈ2 M�bi�H� M2xM�K� +?v#� �
im/őʈ D2 M�p`�iQpQm ?Q/MQiQm S�Jnauah1Jn1__ � �mi2MiBx�+2 b2 QTÿi
M2FQM�X

kX9 a?`Mmiő
L� x�FH�/ÿ TQ`QpM�Mő pȒ2+? xKőMÿMɷ+? T`QD2Fiɩ Db2K b2 `Qx?Q/H TQmʈői p Kû
T`�+B D�FQ x�FH�/ T`QD2Fi >Qr/vX L�#őxő QT`QiB Qbi�iMőK KQʈMQbi M�bi�pBi bB
FQM};m`�+B � T`�+B b pB/22K TQ/H2 TQiǼ2# mʈBp�i2H2X

h�Fû M� MÿK bi�H2 T`�+mD2 MÿFQHBF HB/ő � D�F Db2K bB pȒBKH B p T`ɩ#ÿ?m
Tb�Mő Kû T`�+2- DbQm pv/�p�Mv MQpû p2`x2- Fi2`û QT`�pmDő TǼőT�/Mû +?v#v-
M2#Q pvH2TȒmDő `v+?HQbi � 7mMFÍMQbi QpÿǼQp�Mő Q#HBÍ2D2X o TQbH2/Mő /Q#ÿ i�Fû
pxMBF�Dő #�HőÍFv T`Q /Bbi`B#m+2 D�FQ M�TǼőFH�/ 62/Q`� M2#Q �`+? GBMmtX

>Qr/v D2 TQ/ HB+2M+ő JAh � D2 i2/v KQʈMû ?Q p T`�+B TQmʈőiX

R9



E�TBiQH� j
�M�Hɷx� � M�p`?

o TǼ2/+?Qxő F�TBiQH2 D2 TQTb�M� `2Ȓ2`Ȓ2 �Fim�HMő+? T`QD2Fiɩ x�#ɷp�Dő+ő+? b2
Q/2KvF�MőK TQKQ+ő Q#HBÍ2D2 p QT2`�ÍMőK bvbiûKm :LlfGBMmtX w /ɩpQ/m
M�H2x2Mő Ǽ2Ȓ2Mő- Fi2`û D2 /Qbi�i2ÍMÿ 7mMFÍMő � M�#őxő mʈBp�i2HB KQʈMQbiB- D�F bB
T`Q;`�K TǼBxTɩbQ#Bi- M2#Q M�bi�pBi TQKQ+ő TǼőF�xɩ- #vHQ iQiQ `2Ȓ2Mő xpQH2MQ
D�FQ x�FH�/ T`�+2X

L22tBbimD2 x�iőK T`QD2Fi- Fi2`ɷ #v b2 /�H QpH�/�i B TQKQ+ő ;`�}+Fû?Q `Qx@
?`�MőX o T`QbiǼ2/ő E.1 SH�bK� 8 b2 T`Q M�bi�p2Mő 7mMF+BQM�HBi bvbiûKm pv@
mʈőp� bvbiûKQpɷ+? KQ/mHɩ UM2#Q i�Fû E*JV- Fi2`û DbQm /QbimTMû p bvbiû@
KQpûK M�bi�p2MőX *őH2K D2 i2/v M�p`?MQmi bvbiûKQpɷ KQ/mH- D2?Qʈ x�FH�/
D2 M�H2x2Mû Ǽ2Ȓ2Mő >Qr/vX w iQ?QiQ /ɩpQ/m +2H� �M�Hɷx� pv+?�xő x TQmʈBiû?Q
T`QD2FimX avbiûKQpɷ KQ/mH #m/2 Kmb2i Q#b�?Qp�i KBMBK�HMÿ 7mMF+2- Fi2`û
M�#őxő T`QD2Fi >Qr/v- xQ#`�xő D2 � mKQʈMő mʈBp�i2HB b MBKB HûT2 T`�+Qp�i TǼ2b
;`�}+Fû T`pFvX

�M�Hɷx� � M�p`? b2 x�#ɷp�Dő ÍBbiÿ E*J KQ/mH2K- Fi2`ɷ D2 /ɩH2ʈBiQm bQm@
Í�biő T`�+2 � mKQʈMő mʈBp�i2HB M�bi�p2Mő pv#`�Mû?Q T`QD2FimX .ɩFH�/M� �M�@
Hɷx� � M�p`? #v KÿHv #ɷi bQmÍ�biő pɷpQD2 F�ʈ/û?Q bQ7ir�`m � DbQm p2HKB /ɩH2@
ʈBiû T`Q TQx/ÿDȒő BKTH2K2Mi�+BX �M�Hɷx� B M�p`? pv+?�x2Dő x pH�biMő+? xFmȒ2@
MQbiő � TQmʈBiɷ+? T`BM+BTɩ p bvbiûKQpɷ+? KQ/mH2+?- Fi2`û DbQm DBʈ BKTH2K2M@
iQp�MvX o iûiQ F�TBiQH2 D2 mp2/2M TǼ2?H2/ 7mMFÍMő+? � M27mMFÍMő+? TQʈ�/�pFɩ-
/2}MB+2 TǼőT�/ɩ mʈBiő � M�p`? /QKûMQpû?Q KQ/2HmX

jXR .2}MB+2 TQʈ�/�pFɩ
C2/MQiHBpû TQʈ�/�pFv pɷbH2/Mû �THBF�+2 DbQm m`Í2Mv M� x�FH�/ÿ TQmʈBiû?Q T`Q@
D2Fim >Qr/vX h2M b�K Q bQ#ÿ Q#b�?mD2 MÿFQHBF TǼBF�xɩ, TǼB/�Mő � Q/2#`�Mő
Q#HBÍ2D2- pvK�x�Mő pȒ2+? KQ/2Hɩ- M�bi�p2Mő- pvTMmiő � pvHBbiQp�Mő KQ/2HɩX
SQ/H2 MB+? b2 i2/v Ǽő/ő B 7mMFÍMő TQʈ�/�pFv pɷbH2/Mû?Q bvbiûKQpû?Q KQ/mHm-
Fi2`ɷ iviQ TǼőF�xv #m/2 pQH�i � xQ#`�xő D2 mʈBp�i2HB p TǼ2?H2/MÿDȒő TQ/Q#ÿ-
M2#Q Km mKQʈMő TǼ2M�bi�pBi bB 7mM;Qp�Mő T`Q;`�KmX E�ʈ/ɷ mʈBp�i2H K� KQʈ@

R8
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MQbi T`�+Qp�i TQmx2 b2 bpɷKB KQ/2Hv- x ?H2/BbF� #2xT2ÍMQbiB M2Mő KQʈMû- �#v
mT`�pQp�H KQ/2Hv DBMɷ+? mʈBp�i2HɩX

jXRXR 6mMFÍMő TQʈ�/�pFv
6R Ĝ SǼB/�Mő KQ/2Hm Q#HBÍ2D2

lʈBp�i2H bB Kɩʈ2 TǼB/�i KQ/2H Q#HBÍ2D2- Fi2`ɷK b2 �miQ`BxmD2 TǼB TǼB?H�ȒQp�Mő
/Q bvbiûKmX

6k Ĝ P/2#`�Mő KQ/2Hm Q#HBÍ2D2

lʈBp�i2H bB Kɩʈ2 Q/2#`�i HB#QpQHMɷ KQ/2H- Fi2`ɷ D2 pvHBbiQp�Mɷ p i�#mH+2 �F@
im�HMő+? KQ/2HɩX

6j Ĝ ovK�x�Mő pȒ2+? KQ/2Hɩ

P/bi`�Mő +2Hɷ b2xM�K KQ/2Hɩ T`Q �Fim�HMÿ TǼB?H�Ȓ2Mû?Q mʈBp�i2H2X

69 Ĝ w�TMmiő f pvTMmiő

lKQʈƚmD2 TQpQHBi- M2#Q x�F�x�i TǼB?H�Ȓ2Mő /Q bvbiûKm TQKQ+ő `QxTQxM�Mő
Q#HBÍ2D2X

68 Ĝ L�bi�p2Mő

lʈBp�i2H K� KQʈMQbi M�bi�pBi bB FQM};m`�+B T`Q;`�Km >Qr/vX

6e Ĝ ovHBbiQp�Mő KQ/2Hɩ

�THBF�+2 xQ#`�xő b2xM�K pȒ2+? KQ/2Hɩ T`Q �Fim�HMÿ TǼB?H�Ȓ2Mû?Q mʈBp�i2H2X

6d Ĝ lHQʈ2Mő x�/�Mɷ+? ?Q/MQi

�THBF�+2 mKQʈƚő mʈBp�i2HB mHQʈ2Mő x�/�Mɷ+? ?Q/MQi /Q FQM};m`�ÍMő?Q bQm@
#Q`mX

63 Ĝ _2b2iQp�Mő ?Q/MQi

lʈBp�i2H Kɩʈ2 p`�iBi xTÿi xKÿMv T`Qp2/2Mû p KQ/mHm TǼ2/ D2DB+? mHQʈ2MőKX

jXRXk L27mMFÍMő TQʈ�/�pFv
LR Ĝ avbiûKQpɷ KQ/mH

�THBF�+2 #m/2 BKTH2K2MiQp�M� D�FQ bvbiûKQpɷ KQ/mH T`Q /2bFiQTQpû T`Q@
biǼ2/ő E.1 SH�bK� 8X

Re



jXkX SǼőT�/v mʈBiő

h�#mHF� jXR, h�#mHF� TQF`viő 7mMFÍMő+? TQʈ�/�pFɩ

l*R l*k l*j l*9 l*8 l*e l*d
6R s
6k s
6j s
69 s s
68 s
6e s
6d s s s
63 s s s

Lk Ĝ aTQH2?HBpQbi

wQ#`�xő pʈ/v `2H2p�MiMő � �Fim�HMő /�i�X

Lj Ĝ L�TQD2Mő M� T`QD2Fi >Qr/v

JQ/mH #m/2 pvmʈőp�i /�i�- Fi2`� /Qbi�M2 x T`QD2Fim >Qr/v- � mKQʈMő D2?Q
QpH�/�MőX

L9 Ĝ C�xvF �THBF�+2

lʈBp�i2HbFû `Qx?`�Mő #m/2 p �M;HB+FûK D�xv+2X

jXk SǼőT�/v mʈBiő
SǼőT�/v mʈBiő bHQmʈő F /2i�BHMő bT2+B}F�+B 7mMFÍMő+? TQʈ�/�pFɩX C2/MQiHBpû TQ@
ʈ�/�pFv b2 `QxFH�/�Dő M� MÿFQHBF TǼőT�/ɩ mʈBiőX ov+?�x2H Db2K i2/v x 7mMFÍMő+?
TQʈ�/�pFɩX oȒ2+?Mv TQʈ�/�pFv DbQm TQF`viB- D�F Hx2 pB/ÿi p i�#mH+2 jXRX SQ@
/`Q#MÿDȒő TQTBb TǼőT�/ɩ mʈBiő D2 TQTb�M Mőʈ2 � Hx2 D2 pB/ÿi p2 7Q`Kÿ /B�;`�Km
M� Q#`�xFm jXRX

l*R @ SǼB/�Mő KQ/2Hm
lKQʈƚmD2 mʈBp�i2HB TǼB/�i MQpɷ KQ/2H Q#HBÍ2D2- /őFv Fi2`ûKm #m/2 KQʈMû ?Q
TǼB?H�bBi /Q bvbiûKmX

RX SǼőT�/ mʈBiő x�ÍőM�- D2biHBʈ2 b2 mʈBp�i2H `Qx?Q/M2 TǼB/�i MQpɷ KQ/2H Q#@
HBÍ2D2X

kX lʈBp�i2H Qi2pǼ2 bvbiûKQpɷ KQ/mHX

jX lʈBp�i2H x�/� DKûMQ KQ/2Hm � TQip`/ő TǼB/�MőX

9X avbiûK TǼB/� � mHQʈő MQpɷ KQ/2H TQ/ x�/�MɷK M�xp2KX

Rd
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System

Prihlášený uživatel

UC1 - Pridat model

UC2 - Odebrat model

UC3 - Smazat 
všechny vlastní 

modely

UC4 - Povolit 
prihlašování pomocí 

Howdy

UC5 - Zakázat 
prihlašování pomocí 

Howdy

UC6 - Zobrazit 
modely

UC7 - Upravit 
konfiguraci

«include»

P#`�x2F jXR, JQ/2H TǼőT�/m mʈBiő

l*k @ P/2#`�Mő KQ/2Hm
lKQʈƚmD2 mʈBp�i2HB Q/2#`�i 2tBbimDő+ő KQ/2H Q#HBÍ2D2X

RX SǼőT�/ mʈBiő x�ÍőM�- D2biHBʈ2 b2 mʈBp�i2H `Qx?Q/M2 Q/2#`�i KQ/2H x2 b2@
xM�KmX

kX lʈBp�i2H Qi2pǼ2 bvbiûKQpɷ KQ/mHX

jX lʈBp�i2H bB pv#2`2 D2/2M x KQ/2Hɩ- Fi2`ɷ +?+2 Q/bi`�MBiX

9X avbiûK Q/bi`�Mő pv#`�Mɷ KQ/2H � �Fim�HBxmD2 /�i�X

l*j @ aK�x�Mő pȒ2+? pH�biMő+? KQ/2Hɩ
lKQʈƚmD2 mʈBp�i2HB pvK�x�i p2ȒF2`û KQ/2Hv- Fi2`û bB b�K /Ǽőp2 TǼB/�HX

>H�pMő b+ûM�Ǽ

R3



jXkX SǼőT�/v mʈBiő

RX SǼőT�/ mʈBiő x�ÍőM�- D2biHBʈ2 b2 mʈBp�i2H `Qx?Q/M2 pvK�x�i pȒ2+?Mv bpû
KQ/2HvX

kX lʈBp�i2H bB Qi2pǼ2 bvbiûKQpɷ KQ/mHX

jX lʈBp�i2H xpQHő pvK�x�Mő KQ/2HɩX

9X lʈBp�i2H Q/bQm?H�bő pvK�x�Mő KQ/2HɩX

8X avbiûK Q/bi`�Mő pȒ2+?Mv mʈBp�i2HQpv KQ/2Hv � �Fim�HBxmD2 /�i�X

�Hi2`M�iBpMő b+ûM�Ǽ

RX SǼőT�/ mʈBiő x�ÍőM�- D2biHBʈ2 b2 mʈBp�i2H `Qx?Q/M2 pvK�x�i pȒ2+?Mv bpû
KQ/2HvX

kX lʈBp�i2H bB Qi2pǼ2 bvbiûKQpɷ KQ/mHX

jX lʈBp�i2H xpQHő pvK�x�Mő KQ/2HɩX

9X lʈBp�i2H M2Q/bQm?H�bő pvK�x�Mő KQ/2HɩX

8X avbiûK M2T`Qp�/ő ʈ�/Mû xKÿMvX

l*9 @ SQpQH2Mő TǼB?H�ȒQp�Mő TQKQ+ő >Qr/v
lKQʈƚmD2 mʈBp�i2HB x�TMQmi 7mMF+B ?Qr/v T`Q �mi2MiBx�+B TQKQ+ő S�JX

>H�pMő b+ûM�Ǽ

RX SǼőT�/ mʈBiő x�ÍőM�- TQFm/ b2 mʈBp�i2H `Qx?Q/M2 TQpQHBi >Qr/v- F/vʈ D2
x`QpM� pvTMmiûX

kX lʈBp�i2H bB Qi2pǼ2 bvbiûKQpɷ KQ/mHX

jX lʈBp�i2H xpQHő TQpQH2Mő >Qr/vX

9X lʈBp�i2H TQip`/ő T`Qp2/2Mő xKÿMX

8X JQ/mH TQpQHő TǼB?H�ȒQp�Mő TQKQ+ő >Qr/v p FQM};m`�ÍMőK bQm#Q`mX

�Hi2`M�iBpMő b+ûM�Ǽ

RX SǼőT�/ mʈBiő x�ÍőM�- TQFm/ b2 mʈBp�i2H `Qx?Q/M2 TQpQHBi >Qr/v- F/vʈ D2
x`QpM� pvTMmiûX

kX lʈBp�i2H bB Qi2pǼ2 bvbiûKQpɷ KQ/mHX

jX lʈBp�i2H xpQHő TQpQH2Mő >Qr/vX

9X lʈBp�i2H M2TQip`/ő T`Qp2/2Mő xKÿMX

8X JQ/mH M2T`Qp�/ő ʈ�/Mû xKÿMv p FQM};m`�ÍMőK bQm#Q`m >Qr/vX

RN



jX �M�Hɱx� � M{p`?

l*8 @ w�F�x�Mő TǼB?H�ȒQp�Mő TQKQ+ő >Qr/v
lKQʈƚmD2 mʈBp�i2HB pvTMQmi 7mMF+B ?Qr/v T`Q �mi2MiBx�+B TQKQ+ő S�JX

>H�pMő b+ûM�Ǽ

RX SǼőT�/ mʈBiő x�ÍőM�- TQFm/ b2 mʈBp�i2H `Qx?Q/M2 x�F�x�i >Qr/v- p TǼő@
T�/ÿ- ʈ2 D2 x�TMmiûX

kX lʈBp�i2H bB Qi2pǼ2 bvbiûKQpɷ KQ/mHX

jX lʈBp�i2H xpQHő x�F�x�Mő >Qr/vX

9X lʈBp�i2H TQip`/ő T`Qp2/2Mő xKÿMX

8X JQ/mH x�F�ʈ2 TǼB?H�ȒQp�Mő TQKQ+ő >Qr/v p FQM};m`�ÍMőK bQm#Q`mX

�Hi2`M�iBpMő b+ûM�Ǽ

RX SǼőT�/ mʈBiő x�ÍőM�- TQFm/ b2 mʈBp�i2H `Qx?Q/M2 x�F�x�i >Qr/v- p TǼő@
T�/ÿ- ʈ2 D2 x�TMmiûX

kX lʈBp�i2H bB Qi2pǼ2 bvbiûKQpɷ KQ/mHX

jX lʈBp�i2H xpQHő x�F�x�Mő >Qr/vX

9X lʈBp�i2H M2TQip`/ő T`Qp2/2Mő xKÿMX

8X JQ/mH M2T`Qp�/ő ʈ�/Mû xKÿMv p FQM};m`�ÍMőK bQm#Q`m >Qr/vX

l*e @ wQ#`�x2Mő KQ/2Hɩ
lKQʈƚmD2 mʈBp�i2HB xQ#`�xBi bB KQ/2Hv- Fi2`û bB TǼB/�H T`Q �mi2MiBx�+BX

RX SǼőT�/ mʈBiő x�ÍőM�- TQFm/ bB mʈBp�i2H Qi2pǼ2 bvbiûKQpɷ KQ/mHX

kX JQ/mH M�Íiÿ /�i� x �THBF�+2 >Qr/v � xQ#`�xő D2 mʈBp�i2HBX

l*d @ ȸT`�p� FQM};m`�+2
lKQʈƚmD2 mʈBp�i2HB M�bi�pBi bB +?Qp�Mő T`Q;`�Km >Qr/vX

>H�pMő b+ûM�Ǽ

RX SǼőT�/ mʈBiő x�ÍőM�- TQFm/ b2 mʈBp�i2H `Qx?Q/M2 xKÿMBi MÿFi2`û +?Qp�Mő
T`Q;`�Km >Qr/vX

kX lʈBp�i2H bB Qi2pǼ2 bvbiûKQpɷ KQ/mHX

jX JQ/mH xQ#`�xő mʈBp�i2HB �Fim�HMő FQM};m`�+BX

ky



jXjX .QKûMQpɷ KQ/2H

9X lʈBp�i2H TǼ2M�bi�pő ?Q/MQim p FQM};m`�+BX

8X lʈBp�i2H TQip`/ő T`Qp2/2Mő xKÿMX

eX JQ/mH mHQʈő pxMBFHû xKÿMv /Q FQM};m`�ÍMő?Q bQm#Q`m >Qr/vX

�Hi2`M�iBpMő b+ûM�Ǽ

RX SǼőT�/ mʈBiő x�ÍőM�- TQFm/ b2 mʈBp�i2H `Qx?Q/M2 xKÿMBi MÿFi2`û +?Qp�Mő
T`Q;`�Km >Qr/vX

kX lʈBp�i2H bB Qi2pǼ2 bvbiûKQpɷ KQ/mHX

jX JQ/mH xQ#`�xő mʈBp�i2HB �Fim�HMő FQM};m`�+BX

9X lʈBp�i2H TǼ2M�bi�pő ?Q/MQim p FQM};m`�+BX

8X lʈBp�i2H M2TQip`/ő T`Qp2/2Mő xKÿMX

eX JQ/mH M2T`Qp2/2 ʈ�/Mû xKÿMv p FQM};m`�ÍMőK bQm#Q`m >Qr/vX

jXj .QKûMQpɷ KQ/2H
.QKûMQpɷ KQ/2H UpBx Q#`�x2F jXkV p iûiQ �THBF�+B D2 p2HKB D2/MQ/m+?ɷX SǼB
ipQ`#ÿ Db2K pv+?�x2H x /2}MQp�Mɷ+? TQʈ�/�pFɩ � TǼőT�/ɩ mʈBiőX o2ȒF2`� /�i�
#m/2 �THBF�+2 xőbF�p�i x TQmʈBiû?Q T`QD2Fim >Qr/vX C2/M� b2 Q M�bH2/mDő+ő
2MiBiv,

Ç 6�+2JQ/2H

Ç 6�+2GBbi

Ç *QM};

SQ/`Q#MÿDB DbQm `Qx2Tb�Mû Mőʈ2X

jXjXR 6�+2JQ/2H
h�iQ 2MiBi� `2T`2x2MimD2 KQ/2H Q#HBÍ2D2- Fi2`ɷ bB mʈBp�i2H TǼB/�HX �THBF�+2 #m/2
xQ#`�xQp�i iviQ KQ/2Hv p i�#mH+2- T`QiQ #m/2 MmiMû bB D2 m/`ʈQp�iX SǼB xőbF�@
p�Mő pɷTBbm KQ/2Hɩ TǼőF�x2K bm/Q ?Qr/v HBbi /Qbi�p�K2 M� D2/MQiHBpɷ+?
Ǽ�/+ő+? ?Q/MQiv- TQ/H2 Fi2`ɷ+? Db2K m`ÍBH #m/Qm+ő �i`B#mivX CbQm iQ,

Ç B/

Ç /�i2

Ç M�K2

kR
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FaceModel

- date
- id
- name

FaceList

Config

- keyList
- mainConfigName

10..*

P#`�x2F jXk, .QKûMQpɷ KQ/2H

jXjXk 6�+2GBbi
1MiBi� TǼ2/bi�pmD2 b2xM�K KQ/2Hɩ Q#HBÍ2D2X L2Mő MmiMû bB m/`ʈQp�i /�HȒő �i`B@
#mivX

jXjXj *QM};
1MiBi� +QM}; TǼ2/bi�pmD2 FQM};m`�ÍMő bQm#Q` T`Q T`QD2Fi >Qr/vX �THBF�+2
#m/2 mKQʈƚQp�i M�bi�pBi bB ?Q/MQiv p iQKiQ bQm#Q`m TQ/H2 pH�biMő+? TQiǼ2#X
1MiBi� bB i2/v Kmbő m/`ʈQp�i DKûMQ bQm#Q`m � b2xM�K FHőÍm U~�;ɩVX SǼ2/bi�pmDő
D2 M�bH2/mDő+ő �i`B#miv,

Ç F2vGBbi

Ç K�BM*QM};L�K2

jX9 L�p`? mʈBp�i2HbFû?Q `Qx?`�Mő
L�p`? mʈBp�i2HbFû?Q `Qx?`�Mő Db2K T`Qp2/H TQKQ+ő D2/MQ/m+?ɷ+? rB`27`�KɩX
qB`27`�Kv bHQmʈő T`Q;`�K�iQ`QpB F m`Í2Mő #m/Qm+ő 7mMF+BQM�HBivX SǼB M�p`?m
Db2K pv+?�x2H x TǼ2/+?Qxő+? bi�MQp2Mɷ+? 7mMFÍMő+? TQʈ�/�pFɩX oɷbH2/Mɷ KQ@
/mH #v KÿH #ɷi TǼ2?H2/Mɷ � T`Q mʈBp�i2H2 BMimBiBpMőX _Qx/ÿHBH Db2K bB i2/v
rB`27`�Kv M� iǼB x�HQʈFvX w�HQʈFv Db2K xpQHBH x /ɩpQ/m Q//ÿH2Mő D2/MQiHBpɷ+?

kk



jX8X .B�;`�K iǼő/

h�#mHF� jXk, h�#mHF� TQF`viő TǼőT�/m mʈBiő

q6 JQ/2H q6 �// q6 *QM};
l*R s
l*k s
l*j s
l*9 s
l*8 s
l*e s
l*d s

7mMF+őX S`Q pÿiȒő TǼ2?H2/MQbi Db2K Q/ b2#2 Q//ÿHBH M�bi�p2Mő FQM};m`�+2- xQ#@
`�xQp�Mő KQ/2Hɩ � TǼB/�p�Mő KQ/2HɩX w�HQʈFv DbQm `Qx/ÿH2Mû M�, JQ/2H- �//
� *QM};X E�ʈ/� K� bpɩD pH�biMő rB`27`�K2X o i�#mH+2 jXk Hx2 pB/ÿi TQF`viő
TǼőT�/ɩ mʈBiő D2/MQiHBpɷKB rB`27`�KvX

jX9XR JQ/2H
wQ#`�xmD2 D2/MQiHBpû KQ/2Hv Q#HBÍ2D2 p i�#mH+2- Fi2`� mKQʈƚmD2 D2DB+? Q/2@
#`�MőX SQ/ i�#mHFQm b2 M�+?�xő iH�ÍőiFQ *H2�` �HH � iH�ÍőiFQ T`Q TQpQH2Mő- M2#Q
x�F�x�Mő >Qr/vX hH�ÍőiFQ *H2�` �HH Q/bi`�ƚmD2 pȒ2+?Mv x�xM�Kv p i�#mH+2X
L�p`? Hx2 pB/ÿi M� Q#`�xFm jXjX

jX9Xk �//
C2/MQ/m+?� x�HQʈF� T`Q TǼB/�Mő MQpû?Q KQ/2HmX o D2Dő ?Q`Mő Í�biB Q#b�?mD2
i2tiQpû TQH2- F�K mʈBp�i2H x�/� DKûMQ MQpÿ TǼB/�p�Mû?Q KQ/2Hm � biBbFM2
iH�ÍőiFQ �//X SQ biBbFMmiő b2 bTmbiő T`QD2Fi >Qr/v � TǼB/� MQpɷ KQ/2H Q#HBÍ2D2X
Gx2 pB/ÿi M� Q#`�xFm jX9X

jX9Xj *QM};
lKQʈƚmD2 M�bi�pBi bB 7mMFÍMQbi �THBF�+2 >Qr/vX h2MiQ rB`27`�K2 pv+?�xő x2
bQm#Q`m fHB#fb2+m`Bivf?Qr/vf+QM};XBMBX P#b�?mD2 i2tiQpÿ M�/2}MQp�Mû T`Q@
KÿMMû b ?Q/MQi�KB- x2 Fi2`ɷ+? >Qr/v pv+?�xőX SǼB M�p`?m Db2K TQmʈBH M�x2p-
p2/H2 Fi2`û?Q D2 T`p2F mKQʈƚmDő+ő pv#`�i bB x M�#őx2Mɷ+? ?Q/MQi Up2 pÿiȒBMÿ
TǼőT�/ɩ i`m2f7�Hb2V- pBx jX8X

jX8 .B�;`�K iǼő/
SǼB pvip�Ǽ2Mő /B�;`�Km iǼő/ UpBx Q#`�x2F jXeV KB TQKQ?Hv pɷ+?Qxő bvbiû@
KQpû KQ/mHv p T`QbiǼ2/ő E.1 SH�bK� 8X L�p`? i�Fû pv+?�xő x Q#2+MÿD@
Ȓő?Q /QKûMQpû?Q KQ/2HmX LÿFi2`û iǼő/v bQmpBbő b 7`�K2rQ`F2K E.1 � ZiX

kj



jX �M�Hɱx� � M{p`?

P#`�x2F jXj, qB`27`�K2 JQ/2H

P#`�x2F jX9, qB`27`�K2 �//

hǼő/v 6�+2JQ/2 � 6�+2JQ/2HbGBbi DbQm iǼő/v /QKûMQpû?Q KQ/2Hm- F/2 M�@
pő+ iǼő/� 6�+2JQ/2HbGBbi /ÿ/ő Q/ iǼő/v Z�#bi`�+ih�#H2JQ/2H /2}MQp�Mû p2
7`�K2rQ`Fm ZiX hǼő/v D�FQ JQ/2HqB/;2i- �//qB/;2i � *QM7B;qB/;2i DbQm
QTÿi iǼő/v x�pBbHû M� 7`�K2rQ`Fm Zi- T`QiQʈ2 /ÿ/ő Q/ iǼő/v ZqB/;2i- Fi2`�
D2 x�FH�/2K pȒ2+? Q#D2Fiɩ T`�+mDő+ő+? b mʈBp�i2HbFɷK `Qx?`�MőKX .ɩH2ʈBiû D2
i�Fû xKőMBi iǼő/m E*JQ/mH2- Fi2`� T�iǼő /Q 7`�K2rQ`Fm E.1X C2 iQ x�FH�/Mő
iǼő/� T`Q FQM};m`�ÍMő KQ/mHvX S`Q H2TȒő TǼ2?H2/MQbi � TQ+?QT2Mő x�FH�/Mő+?
7mMF+ő iǼő/ mp�/őK bi`mÍMɷ TQTBb,

E+K>Qr/v hǼő/�- Fi2`� D2 b�KQiMɷK bvbiûKQpɷK KQ/mH2KX

JQ/2HqB/;2i hǼő/�- Fi2`� xQ#`�xmD2 i�#mHFm b KQ/2Hv � Q#b�?mD2 iH�ÍőiF�
T`Q pvK�x�Mő � pvTMmiő 7mMF+2 >Qr/vX

6�+2JQ/2HbGBbi h�iQ iǼő/� xőbF�p� /�i� x2 bQm#Q`m � x�DBȒȣmD2 xQ#`�x2Mő
/�i p i�#mH+2 iǼő/v JQ/2HqB/;2iX

k9



jX8X .B�;`�K iǼő/

P#`�x2F jX8, qB`27`�K2 *QM};

6�+2JQ/2H h�iQ iǼő/� x�bimTmD2 KQ/2H Q#HBÍ2D2X

�//qB/;2i .őFv iûiQ iǼő/ÿ D2 KQʈMû M�?`�i MQpɷ KQ/2H Q#HBÍ2D2X

*QM};qB/;2i lKQʈƚmD2 xKÿMBi /�i� p FQM};m`�ÍMőK bQm#Q`mX
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KcmHowdy

- actualUserName: QString
- configWatcher: QFileSystemWatcher
- dataWatcher: QFileSystemWatcher

+ apply(): void
+ load(): void
+ prepareUi(): void
+ save(): void
+ updateTable(): void

ModelWidget

- mActualUserName: QString
- mConfig: KSharedConfigPtr
- mIsEnabled: bool

+ handleCheckBox(bool): void
+ handleClearButton(): void
+ handleRemoveButton(int): void
+ load(): void
- prepareUi(): void
+ save(): void
- showDialog(QString, QString): void
+ updateTable(): void

AddWidget

- actualUserName: QString

+ handleAddButton(): void

ConfigWidget

+ changed(bool): void
+ chooseButtonClicked(): void
+ chooseButtonClicked(): void
+ hasChanged(): void
+ load(): void
+ save(): void

KCModule

FaceModel

- mDate: QString
- mId: QString
- mName: QString

+ getDate(): QString
+ getId(): QString
+ getName(): QString

FaceModelsList

- mFile: int

+ columnCount(): int
+ data(): QVariant
+ headerData(): QVariant
+ rowCount(): int
+ updatData(): bool

QWidget

QAbstractTableModel

1

1

1

1

1

1

1
0..*

1

1

P#`�x2F jXe, .B�;`�K iǼő/
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ox?H2/2K F iQKm- ʈ2 Db2K Q#D2pBH TQmʈBi2HMɷ T`QD2Fi >Qr/v- #vHQ TQiǼ2#�
pvipQǼBi bvbiûKQpɷ KQ/mH T`Q T`QbiǼ2/ő E.1 TH�bK� 8X S`Q BKTH2K2Mi�+B
Db2K xpQHBH D�xvF *YY � 7`�K2rQ`Fv E.1- Fi2`û bi�pő M� 7`�K2rQ`Fm ZiX

Zi D2 7`�K2rQ`F M�Tb�Mɷ p D�xv+2 *YY � D2 `QxȒőǼ2Mɷ Q 7mMF+2- D�FQ DbQm
bB;M�Hv � bHQivX aB;M�Hv � bHQiv bHQmʈő T`Q FQKmMBF�+B K2xB Q#D2FivX SQFm/
xKÿMőK2 D2/Mm FQKTQM2Mim- +?+2K2- �#v mTQxQ`MBH� /�HȒő- ʈ2 M�bi�H� MÿD�F�
xKÿM�X SQFm/ M�bi�M2 MÿD�F� xKÿM�- Q#D2Fi TQȒH2 bB;M�H /�HȒőKm- Fi2`ɷ D2 M�
MÿK x�pBbHɷ- � i2M pvFQM� 7mMF+B- Fi2`� M� i2MiQ bB;M�H `2�;mD2X hQ Hx2 pB/ÿi
M� Q#`�xFm 9XR- Fi2`ɷ Db2K Í2`T�H x2 bi`�MFv /QFmK2Mi�+2 Zi 7`�K2rQ`Fm (d)X

*Q b2 iɷÍ2 ;`�}+Fû?Q `Qx?`�Mő- pvmʈBH Db2K T`pFɩ x 7`�K2rQ`Fm ZiX .2bB;M
�THBF�+2 T`Q D2/MQiHBpû iǼő/v /ÿ/ő+ő Q/ ZqB/;2i Db2K pvipQǼBH p T`Q;`�Km
Zi*`2�iQ` p bQm#Q`2+? b TǼőTQMQm XmBX hviQ bQm#Q`v TQmʈőp�Dő 7Q`K�i sJG
T`Q `2T`2x2Mi�+B 2H2K2Miɩ � D2DB+? +?�`�Fi2`BbiBFmX

C�FQ pɷpQDQpû T`QbiǼ2/ő Db2K pvmʈőp�H Em#mMim p2 p2`xB R3XRy b ;`�}+FɷK
T`QbiǼ2/őK E.1 SH�bK� b p2`xő 8XRjX8X AKTH2K2Mi�+B Db2K T`Qp�/ÿH TǼ2p�ʈMÿ p
DBʈ xKBƚQp�MûK T`Q;`�Km Zi *`2�iQ`X S`Q FQKTBH�+B FƦ/m Db2K xpQHBH T`Q;`�K
*J�F2X

9XR :`�}+Fû `Qx?`�Mő
SǼB ipQ`#ÿ ;`�}+Fû?Q `Qx?`�Mő Db2K pv+?�x2H TǼ2p�ʈMÿ x M�p`ʈ2Mɷ+? rB`27`�KɩX
L2Db2K /HQm?Q/Q#ɷ mʈBp�i2H T`QbiǼ2/ő E.1 TH�bK� 8 � KQm BMbTB`�+ő #vHv
bvbiûKQpû KQ/mHv- Fi2`û DbQm DBʈ p iQKiQ T`QbiǼ2/ő BKTH2K2MiQp�MvX wpQHBH
Db2K pvmʈőiő x�HQʈ2F T`Q Q//ÿH2Mő D2/MQiHBpɷ+? 7mMF+ő T`QD2Fim >Qr/vX lʈBp�i2H
i�F M2Mő `QxTivHQp�M KMQ?� T`pFv M�D2/MQm � Kɩʈ2 b2 TǼ2TMQmi /Q x�HQʈFv
7mMF+2- Fi2`Qm +?+2 T`�pÿ TQmʈőiX

w�HQʈFv p2 7`�K2rQ`Fm Zi DbQm x�DBȒiÿMv iǼő/Qm Zh�#qB/;2i mKQʈƚmDő+ő
TǼ2TőM�Mő K2xB D2/MQiHBpɷKB bi`�MF�KBX �THBF�+2 K� +2HF2K iǼB x�HQʈFv- x MB+?ʈ
F�ʈ/� D2 b�KQbi�iM� iǼő/� ZqB/;2iX .2i�BHMÿDB DbQm TQTb�Mû Mőʈ2X

kd
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P#`�x2F 9XR, Zi bB;M�Hv � bHQiv

9XRXR w�HQʈF� JQ/2H

S`pMő x MB+? D2 M�xp�M� JQ/2HX _QxHQʈ2Mő D2 M�p`ʈ2Mû i�F- �#v b2 TǼBxTɩbQ@
#Qp�HQ �Fim�HMÿ Qi2pǼ2MûKm QFMmX CbQm x/2 T`pFv D�FQ M�TǼőFH�/ Z*?2+F"Qt-
ZSmb?"miiQM- aT�+2`Ai2K � Zh�#H2oB2rX

Zh�#H2oB2r D2 ?H�pMőK T`pF2KX wQ#`�xmD2 i�#mHFm mʈBp�i2HQpɷ+? KQ@
/2HɩX h�#mHF� D2 Q//ÿH2M� Q/ Qbi�iMő+? T`pFɩ M� iûiQ bi`�M+2 TQKQ+ő iǼő/
ZaT�+2`Ai2K- /őFv Fi2`ɷK Hx2 /Qb�?MQmi T`�x/Mû?Q Kőbi� TǼB `QxHQʈ2Mő
bi`�MFvX S`QD2Fi >Qr/v p2 bpû bT2+B}F�+B m/�p�- ʈ2 pő+2 M2ʈ iǼB KQ/2Hv xTQK�@
HmDő �H;Q`BiKmb `QxTQxM�p�MőX w iQ?Q /ɩpQ/m Db2K M2pQHBH i�#mHFm KQ+ p2HFQm-
B F/vʈ D2 KQʈMû bB TǼB/�i pő+2 KQ/2HɩX

h�#mHF� D2 `Qx/ÿH2M� M� ÍivǼB bHQmT+2, B/- /�imK- DKûMQ � /2H2i2X aHQmT+2
DbQm pvTHMÿMû TQ/H2 �i`B#miɩ F�ʈ/û?Q KQ/2Hm- F`QKÿ bHQmT+2 /2H2i2- p2 Fi2`ûK
DbQm iH�ÍőiF� T`Q Q/2#`�Mő TǼőbHmȒMɷ+? KQ/2HɩX

SQ/ i�#mHFQm DbQm /p� T`pFv, ZSmb?"miiQM � Z*?2+F"QtX ZSmb?"miiQM
b M�xp2K *H2�` �HH bHQmʈő F pvK�x�Mő +2Hû i�#mHFv � Z*?2+F"Qt K� 7mMF+B
TQpQH2Mő- M2#Q x�F�x�Mő bTQmȒiÿMő >Qr/v TǼB �mi2MiBx�+B mʈBp�i2H2X oɷbH2/Mɷ
px?H2/ Hx2 pB/ÿi M� Q#`�xFm 9XkX

9XRXk w�HQʈF� �//

C2/M� b2 Q M2DD2/MQ/mȒȒő bi`�MFm x2 pȒ2+? xKőMÿMɷ+?X P#b�?mD2 TQmx2 i2tiQpû
TQH2 Zh2ti1/Bi � iH�ÍőiFQ ZSmb?"miiQMX L� iûiQ bi`�M+2 b2 TǼB/�p�Dő MQpû
KQ/2HvX lʈBp�i2H x�/� DKûMQ KQ/2Hm /Q i2tiQpû?Q TQH2 � TQ biBbFMmiő iH�ÍőiF�
�// D2 KQ/2H TǼB/�M- M2#Q b2 Q#D2pő +?v#Qp� ?H�ȒF�X oɷbH2/Mɷ px?H2/ Hx2
pB/ÿi M� Q#`�xFm 9XjX
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9XRX :`�}+Fû `Qx?`�Mő

P#`�x2F 9Xk, oɷbH2/M� �THBF�+2 x�HQʈF� JQ/2H

P#`�x2F 9Xj, oɷbH2/M� �THBF�+2 x�HQʈF� �//

kN
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P#`�x2F 9X9, oɷbH2/M� �THBF�+2 x�HQʈF� *QM};

9XRXj w�HQʈF� *QM};
>H�pMőK T`pF2K iûiQ x�HQʈFv D2 Za+`QHH�`2�- p2 Fi2`û b2 M�+?�xő D2/MQiHBpû
bFmTBMv pvipQǼ2Mû TQKQ+ő Z:`QmT"QtX SQmʈői bFmTBMv Kÿ M�T�/HQ /őFv FQM}@
;m`�ÍMőKm bQm#Q`m- F/2 DbQm D2/MQiHBpû Í�biB `Qx/ÿH2Mv M�, +Q`2- pB/2Q- /2#m;X
w�b�/BH Db2K D2 i2/v bi2DMɷK xTɩbQ#2K /Q iûiQ �THBF�+2X E�ʈ/� bFmTBM� K�
TQ/ b2#Qm Ǽ�/Fv- M� Fi2`ɷ+? D2 pʈ/v T`p2F ZG�#2H � F MÿKm TǼőbHmȒMû TQH2-
p2 Fi2`ûK mʈBp�i2H pv#2`2 ?Q/MQimX

SQpQH2Mû ?Q/MQiv m D2/MQiHBpɷ+? T`pFɩ pv+?�xő x2 b2F+2 kXjX9 EQM};m`�+2
� DbQm M�bi�p2Mû i�F- �#v mʈBp�i2H M2KQ?H x�/�i +?v#MQm ?Q/MQimX oɷbH2/Mɷ
px?H2/ Hx2 pB/ÿi M� Q#`�xFm 9X9X

9Xk L�TQD2Mő M� T`QD2Fi >Qr/v
S`Q;`�K >Qr/v D2 b�KQbi�iMÿ 7mM;mDő+ő Ǽ2Ȓ2MőX JɷK +őH2K #vHQ pvipQǼBi T`Q
MÿD bvbiûKQpɷ KQ/mH- x2 Fi2`û?Q #v #vHQ KQʈMû i2MiQ T`Q;`�K QpH�/�i- M2#Q
bB M�bi�pBi D2?Q 7mM;Qp�MőX L2DpÿiȒő T`Q#HûK KB /ÿH�HQ iQ- ʈ2 >Qr/v M2Hx2
bTQmȒiÿi #2x �/KBMBbi`�iQ`bFɷ+? T`�pX

S`pMőK Ǽ2Ȓ2MőK #vHQ pQH�Mő TǼőF�xɩ TQKQ+ő iǼő/v ZS`Q+2bb- mKQʈƚmDő+ő
bTQmȒiÿMő 2ti2`Mő+? T`Q;`�Kɩ � FQKmMBF�+B b MBKBX hûiQ iǼő/ÿ Db2K TǼ2/�p�H
D�FQ Ǽ2iÿx2+ TQiǼ2#Mɷ TǼőF�xX �#v b2 bTmbiBH TQ/ �/KBMBbi`�iQ`bFɷKB T`�pv-

jy



9XkX L�TQD2Mő M� T`QD2Fi >Qr/v

Kmb2H Db2K TǼ2/ MÿD M�Tb�i TF2t2+ bm/QX hőK b2 TQ bTmȒiÿMő mʈBp�i2HB xQ#`�@
xBHQ QFMQ T`Q x�/�Mő �/KBMBbi`�iQ`bFû?Q ?2bH� � bvbiûK b2 TQbi�`�H Q T`Qp2/2Mő
�mi2MiBx�+2X hQiQ Ǽ2Ȓ2Mő M2Mő QpȒ2K B/2�HMőX L� MÿFi2`ɷ+? Kőbi2+? T`Q;`�Km
D2 iǼ2#� bTQmȒiÿi MÿFQHBF iÿ+?iQ TǼőF�xɩ x� b2#Qm � pɷbH2/F2K T�F /Qbi�p�K2
p2HFû KMQʈbipő TQip`xQp�+ő+? QF2M- Fi2`û +?iÿDő x�/�i �/KBMBbi`�iQ`bFû ?2bHQX
S`Q mʈBp�i2H2 iQ Kɩʈ2 #ɷi Í�b2K x/`ʈmDő+őX

SǼőF�x TF2t2+- D2 bHmʈ#Qm FQKTQM2Miv SQHFBi UM2#Q i�Fû SQHB+vEBiVX EQK@
TQM2Mi� SQHFBi TQbFvimD2 �miQ`Bx�ÍMő �SA � FQMi`QHmD2 QpÿǼ2Mő T`�p p lMBtQ@
pɷ+? QT2`�ÍMő+? bvbiûK2+?X PpÿǼQp�Mő TǼ2b SQHFBi b2 mF�x�HQ D�FQ /Q#`� +2bi�-
�H2 TQmx2 DBMɷK xTɩbQ#2KX o2 7`�K2rQ`Fm E.1 Hx2 TQmʈői FMB?QpMm E�mi?X
h�iQ FMB?QpM� b2 bi�`� Q �mi2MiBx�+B #2x iQ?Q- �#v pɷpQD�Ǽ Kmb2H Ǽ2ȒBi- D�FQm
�mi2MiBx�+B +őHQpɷ bvbiûK TQmʈBp�X E�mi? D2 i�Fû KQʈMû TQmʈői T`Q bTmȒiÿMő
Í�biB FƦ/m TǼ2b i�Fxp�Mû ?2HT2`v- b2 Fi2`ɷKB b2 /�H2 FQKmMBFmD2 TQKQ+ő `Qm`X

C2 iQ M2Dp?Q/MÿDȒő +2bi�- D�F mKQʈMBi mʈBp�i2HB bTmbiBi m`ÍBiû �F+2 TQ/ `ɩx@
MɷKB T`�pvX hQ pȒ2 b2 T`Qp�/ő TǼ2b DBʈ xKőMÿMɷ SQHFBiX S`Q bT`�pMQm 7mMFÍMQbi
D2 iǼ2#� pvipQǼBi iǼő/m >Qr/v�mi?>2HT2`X hǼő/ÿ b2 ǼőF� ?2HT2`X SǼB pvip�Ǽ2Mő
KmbőK2 /Q/`ʈQp�i m`ÍBiû FQMp2M+2- Kmbő /ÿ/Bi Q/ iǼő/v ZP#D2+i � pȒ2+?Mv
/2}MQp�Mû K2iQ/v Kmbő p`�+2i Q#D2Fi ivTm �+iBQM_2THvX w�`Qp2ƚ #v F�ʈ/�
K2iQ/� KÿH� #ɷi �F+ő � D2Dő T`�p� � TQTBb #v KÿHv #ɷi /2}MQp�Mv p bQm#Q`m
b TǼőTQMQm X�+iBQMb- p iQKiQ TǼőT�/ÿ F+Kn?Qr/vX�+iBQMbX

S`Q H2TȒő TǼ2/bi�pm D2 �F+2 p bQm#Q`m X�+iBQMb pB/ÿi M� Q#`�xFm 9X8X C2/@
MQiHBp� TQH2 DbQm /2}MQp�M� M�bH2/QpMÿ- pBx (3),

L�x2pX A/2MiB}F�iQ` �F+2

CKûMQ �F+2X CKûMQ �F+2

SQTBbX SQTBb �F+2- +Q �F+2 pvFQM�p�

S`�p�X oɷ+?Qxő T`�p� TQiǼ2#M� T`Q pvFQM�Mő �F+2

Ç v2b Ĝ �F+2 b2 bTmbiő #2x pvʈ�/Qp�Mû �mi2MiBx�+2
Ç MQ Ĝ �F+2 D2 pʈ/v Q/KőiMmi�
Ç �mi?nb2H7 Ĝ �F+2 D2 �miQ`BxQp�M�- TQFm/ mʈBp�i2H �miQ`BxmD2 b�K

b2#2
Ç �mi?n�/KBM Ĝ �F+2 D2 �miQ`BxQp�M�- TQFm/ b2 mʈBp�i2H TǼB?H�bő D�FQ

bvbiûKQpɷ �/KBMBbi`�iQ`

h`p�HQbiX oQHBi2HMû TQH2 /2}MmD2- D�F /HQm?Q pv/`ʈő �mi2MiBx�+2

Ç b2bbBQM Ĝ TǼ2i`p� /Q +?pőH2- M2ʈ D2 mʈBp�i2H Q/?H�Ȓ2M
Ç �Hr�vb Ĝ TǼ2i`p�p� M2m`ÍBiÿ /HQm?Q

hőKiQ Ǽ2Ȓ2MőK Db2K M�FQM2+ QK2xBH TQÍ2i �mi2MiBx�+ő p KQ/mHm TQmx2 M�
/pÿX C2/MQm x �F+ő D2 mHQʈ2Mő /�i /Q FQM};m`�ÍMő?Q bQm#Q`m- Fi2`� K� T`�p�
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9X _2�HBx�+2

pɷpQD�Ǽ Kmb2H Ǽ2ȒBi D�FQm �mi2MiBx�+B +őHQpɷ bvbiûK TQmʈBp�X E�mi? D2 i�Fû
KQʈMû TQmʈői T`Q bTmȒiÿMő Í�biB FƦ/m TǼ2b i�Fxp�Mû ?2HT2`v- b2 Fi2`ɷKB b2
/�H2 FQKmMBFmD2 TQKQ+ő `Qm`X

C2 iQ M2Dp?Q/MÿDȒő +2bi�- D�F mKQʈMBi mʈBp�i2HB bTmbiBi m`ÍBiû �F+2 TQ/
`ɩxMɷKB T`�pv � iQ pȒ2 b2 T`Qp�/ő TǼ2b DBʈ xKőMÿMɷ SQHFBiX S`Q bT`�pMQm
7mMFÍMQbi D2 iǼ2#� pvipQǼBi iǼő/m >Qr/v�mi?>2HT2`- iûiQ iǼő/2 b2 ǼőF� ?2HT2`X
SǼB pvip�Ǽ2Mő KmbőK2 /Q/`ʈQp�i m`ÍBiû FQMp2M+2- Kmbő /ÿ/Bi Q/ iǼő/v ZP#D2+i
� pȒ2+?Mv /2}MQp�Mû K2iQ/v Kmbő p`�+2i Q#D2Fi ivTm �+iBQM_2THvX w�`Qp2ƚ
#v F�ʈ/� K2iQ/� KÿH� #ɷi �F+ő � D2Dő T`�p� � TQTBb #v KÿH #ɷi /2}MQp�M p
bQm#Q`m b TǼőTQMQm X�+iBQMb- p iQKiQ TǼőT�/ÿ F+Kn?Qr/vX�+iBQMbX

aQm#Q`v X�+iBQMb 9Xk

(Q`;XF/2XF+QMi`QHXTǴŌFH�/X�F+2)
L�K24SǴŌFH�/ �F+2
.2b+`BTiBQM4hQiQ D2 TǴŌFH�/ �F+2
SQHB+v4�mi?n�/KBM
S2`bBbi2M+24b2bbBQM

9Xj �`+?Bi2Fim`�
o2 7`�K2rQ`Fm Zi b2 pÿiȒBMQm �THBF�+2 bFH�/�Dő x2 x/`QDQpɷ+? bQm#Q`ɩ � F MBK
TǼőbHmȒMɷK lA bQm#Q`ɩ- TQFm/ b2 D2/M� Q lA bQm#Q`v TǼ2/bi�pmDő px?H2/ rB@
/;2im p2 7Q`K�im sJGX S`Q;`�K Zi*`2�iQ` M�#őxő M�bi`QD ?iiTb,ff/Q+X[iXBQf[i@
8f/2bB;M2`@mbBM;@�@mB@}H2X?iKH T`Q D2/MQ/mȒȒő ipQ`#m /2bB;Mm �THBF�+2X C2 M�
pɷ#ÿ` p2HFû KMQʈbipő T`pFɩ- Fi2`û b2 /�Dő TQDK2MQp�p�i � pFH�/�iX

Zi M�#őxő /p� ivTv ;`�}+Fɷ+? FQKTQM2Mi- i�Fxp�Mɷ+? qB/;2iɩ- pBx (KQ/2HpB2r)X
L2HBȒő b2 p2 px?H2/m- �H2 p2 xTɩbQ#m D�F T`�+mDő b /�ivX _Qx/ÿHmDő b2 M� bi�M@
/�`/Mő � M� oB2r iǼő/vX

ai�M/�`/Mő ovmʈőp�Dő /�i�- Fi2`� DbQm D2DB+? bQmÍ�biő- Q#`�x2F 9XjX

oB2r PT2`mDő M�/ 2ti2`MőKB /�iv- M2#QHB KQ/2H2KX 9X9

o2 bpû �THBF�+B TQmʈőp�K Q#� TǼőbimTvX JQ/2HfoB2r b2 ?Q/ő pvmʈői M� i�@
#mHFm- p2 Fi2`û m+?Qp�p�K /�i� KQ/2HɩX o Qbi�iMő+? TǼőT�/2+? DbQm TQmʈBiɷ
TǼőbimT bi�M/�`/Mő D2HBFQʈ x/2 M2K�K2 ʈ�/MQm /�i�#�xB � b /�iv b2 T`�+mD2
TǼ2b iǼő/m >Qr/v�mi?>2HT2`X JQ/2HfoB2r 7mM;mD2 Q#/Q#Mÿ D�FQ Jo*X _Qx@
/őH D2 p iQK- ʈ2 x/2 M2Mő b�KQbi�iMɷ FQMi`QH2`- �H2 TQmx2 oB2r- Fi2`û QT`QiB
T�i2`Mm Jo* THMő M�pő+ 7mMF+B FQMi`QH2`mX hǼő/v- Fi2`û T�iǼő TQ/ JQ/2H- DbQm
iǼő/v Fi2`û x�DBȒȣmDő xőbF�Mő /�iX hQ T`Q#ő?� p2 pȒ2+? TǼőT�/2+? TǼ2b DBʈ xKő@
MÿMɷ ?2HT2`- x /ɩpQ/m MmiMQbiB bTQmȒiÿMő �THBF�+2 TQ/ �/KBMBbi`�iQ`bFɷKB
T`�pvX

ky

P#`�x2F 9X8, SǼőFH�/ �F+2

x�TBbm M�bi�p2M� TQmx2 T`Q �/KBMBbi`�iQ`�X .�HȒő �F+ő D2 bTmȒiÿMő TǼőF�xɩ pv@
K�x�Mő KQ/2Hm- TǼB/�Mő KQ/2Hm � pvK�x�Mő pȒ2+? KQ/2HɩX aTQmȒiÿMő TǼőF�xm
TQmʈőp� /Q?`QK�/v D2M D2/Mm bTQH2ÍMQm �F+B- Fi2`û b2 TQbőH� D�FQ Ǽ2iÿx2+ Ĝ
TǼőF�x T`Q pvFQM�MőX

9XkXR wőbF�Mő KQ/2Hɩ
wőbF�Mő KQ/2Hɩ Db2K xTQÍ�iFm Ǽ2ȒBH bi2DMQm K2iQ/Qm D�FQ DBʈ xKőMÿMû bTQmȒ@
iÿMő TǼőF�xɩ- �pȒ�F M2Mő iQ MmiMûX aQm#Q`v Q#b�?mDő+ő ȹ/�D2 Q D2/MQiHBpɷ+?
KQ/2H2+? DbQm x�Tb�Mû xTɩbQ#2K CaPL- M�pő+ K�Dő T`�p� F2 Íi2MőX ai`mFim`m
mHQʈ2Mő /�i Hx2 pB/ÿi M� Q#`�xFm 9XeX

6`�K2rQ`F Zi Q#b�?mD2 iǼő/m ZCbQM.Q+mK2Mi- Fi2`� mKQʈƚmD2 Íőbi � x�@
TBbQp�i CaPL /QFmK2MivX SQbimT M�Íi2Mő /�i T`Q#ő?� M�bH2/QpMÿ,

RX Pi2pǼ2Mő bQm#Q`m b /�ivX

kX SǼ2Íi2Mő bQm#Q`m � mHQʈ2Mő Q#b�?m /Q T`QKÿMMûX

jX w�pǼ2Mő bQm#Q`mX

9X wőbF�Mő CaPL /QFmK2Mim TQKQ+ő ZCbQM.Q+mK2Mi x T`QKÿMMûX

8X Ìi2Mő /QFmK2Mim � xőbF�Mő TQiǼ2#Mɷ+? /�iX

P �Fim�HBx�+B /�i b2 bi�`� Z6BH2avbi2Kq�i+?2`X h�iQ iǼő/� /QF�ʈ2 x�xM�@
K2M�i xKÿMv p TǼ2/�MûK bQm#Q`mX SQFm/ iǼő/� /2i2FmD2- ʈ2 M�bi�H� MÿD�F�
xKÿM� p bQm#Q`m- pvȒH2 bB;M�H- Fi2`ɷ Q/+?vi�p� BKTH2K2MiQp�Mɷ KQ/mH � Q/2@
ȒH2 BM7Q`K�+B- �#v b2 /�i� QTÿi M�Í2iH�X

9Xj �`+?Bi2Fim`�
o2 7`�K2rQ`Fm Zi b2 pÿiȒBMQm �THBF�+2 bFH�/�Dő x2 x/`QDQpɷ+? bQm#Q`ɩ � F MBK
TǼőbHmȒMɷK lA bQm#Q`ɩ- TQFm/ b2 D2/M� Q lA bQm#Q`v TǼ2/bi�pmDő px?H2/ rB@
/;2im p2 7Q`K�im sJGX S`Q;`�K Zi*`2�iQ` M�#őxő M�bi`QD (N) T`Q D2/MQ/mȒȒő
ipQ`#m /2bB;Mm �THBF�+2X C2 M� pɷ#ÿ` p2HFû KMQʈbipő T`pFɩ- Fi2`û b2 /�Dő TQ@
DK2MQp�p�i � pFH�/�iX

jk



9XjX �`+?Bi2Fim`�

P#`�x2F 9Xe, ai`mFim`� CaPL /�i

P#`�x2F 9Xd, ai�M/�`/Mő FQKTQM2Mi�

Zi M�#őxő /p� ivTv ;`�}+Fɷ+? FQKTQM2Mi- i�Fxp�Mɷ+? qB/;2iɩ- pBx (Ry)X
L2HBȒő b2 p2 px?H2/m- �H2 p2 xTɩbQ#m D�F T`�+mDő b /�ivX _Qx/ÿHmDő b2 M� bi�M@
/�`/Mő � M� oB2r iǼő/vX

ai�M/�`/MőX ovmʈőp�Dő /�i�- Fi2`� DbQm D2DB+? bQmÍ�biő- Q#`�x2F 9XdX

oB2rX PT2`mDő M�/ 2ti2`MőKB /�iv- M2#QHB KQ/2H2KX 9X3

o2 bpû �THBF�+B TQmʈőp�K Q#� TǼőbimTvX JQ/2HfoB2r b2 ?Q/ő pvmʈői M�
i�#mHFm- p2 Fi2`û m+?Qp�p�K /�i� KQ/2HɩX JQ/2H2K D2 iǼő/� 6�+2JQ/2HbGBbi-
/ÿ/ő+ő Q/ Z�#bi`�+ih�#H2JQ/2HX JQ/2HfoB2r 7mM;mD2 Q#/Q#Mÿ D�FQ Jo*X
_Qx/őH D2 p iQK- ʈ2 x/2 M2Mő b�KQbi�iMɷ FQMi`QH2`- �H2 TQmx2 oB2r- Fi2`û QT`QiB
T�i2`Mm Jo* THMő M�pő+ 7mMF+B FQMi`QH2`mX hǼő/v- Fi2`û T�iǼő TQ/ JQ/2H- DbQm
iǼő/v x�DBȒȣmDő+ő xőbF�Mő /�iX

o Qbi�iMő+? TǼőT�/2+? D2 TQmʈBiɷ TǼőbimT bi�M/�`/Mő- D2HBFQʈ x/2 M2K�K2
ʈ�/MQm /�i�#�xBX a /�iv b2 T`�+mD2 TǼ2b iǼő/m >Qr/v�mi?>2HT2`- Fi2`Qm Db2K
DBʈ xKBƚQp�HX

jj



9X _2�HBx�+2

P#`�x2F 9X3, JQ/2HfoB2r

F+Kn?Qr/vX/2bFiQTXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX BM7Q`K�+2 Q �THBF�+B
F+Kn?Qr/vX�+iBQMbXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXTQTBb �F+ő � D2DB+? T`�p
?Qr/v�mi??2HT2`X+TTXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXhǼő/� ?2HT2`m
?Qr/v�mi??2HT2`X?XXXXXXXXXXXXXXXXXXXXXXXXXX>H�pBÍFQpɷ bQm#Q` ?2HT2`m
b`+ XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX x/`QDQpû FƦ/v

mBXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXlA bQm#Q`v

P#`�x2F 9XN, ai`mFim`� �THBF�+2

9X9 ai`mFim`� �THBF�+2

C2HBFQʈ Db2K MBF/v TǼ2/iőK ʈ�/Mɷ bvbiûKQpɷ KQ/mH T`Q T`QbiǼ2/ő E.1
TH�bK� 8 M2pvip�Ǽ2H- BMbTB`Qp�H Db2K b2 TǼB ipQ`#ÿ x�FH�/Mő bi`mFim`v KQ@
/mHv- Fi2`û DbQm DBʈ BKTH2K2MiQp�MvX �/`2b�ǼQp� bi`mFim`� �THBF�+2 Q#b�@
?mD2 p T`pMő p`bipÿ bQm#Q`v TQiǼ2#Mû bvbiûK2K E.1X CbQm iQ bQm#Q`v
F+Kn?Qr/vX/2bFiQT- F+Kn?Qr/vX�+iBQMb � i�Fû ?H�pBÍFQpɷ bQm#Q`v iǼő/v
>Qr/v�mi?>2HT2`X

aQm#Q` F+Kn?Qr/vX/2biFQT b2 pvip�Ǽő T`QiQ- �#v pxMBFH� �THBF�+2 #vH�
pB/Bi2HM� T`Q mʈBp�i2H2 p bvbiûKQpû M�#ő/+2X h2MiQ bQm#Q` TQTBbmD2 BM7Q`@
K�+2 Q �THBF�+B D�FQ M�TǼőFH�/, M�x2p- BFQM�- ivT bHmʈ#vX L�QT�F bQm#Q`
F+Kn?Qr/vX�+iBQMb D2 bQm#Q`- TQTBbmDő+ő �F+2 TQiǼ2#Mû T`Q D2/MQiHBpû �F+2
?2HT2`mX C2 iǼ2#� bB /2}MQp�i M�x2p �F+ő- ivT �mi2MiBx�+2 � TQTBbX

Pbi�iMő x/`QDQpû bQm#Q`v DbQm mKőbiÿMv p2 bHQʈ+2 b`+- p2 Fi2`û DbQm Q//ÿ@
H2Mû lA bQm#Q`v bHQʈFQm mBX G2TȒő TǼ2?H2/ D2 pB/ÿi M� Q#`�xFm 9XN

j9



9X8X wQ#`�x2Mő KQ/2Hɩ

P#`�x2F 9XRy, SǼőbimT JQ/2HfoB2r TQmʈBiɷ m Zh�#H2oB2r

9X8 wQ#`�x2Mő KQ/2Hɩ

o iûiQ b2F+B Í2`T�K x2 x/`QD2 (RR) �THBF�+2 >Qr/v TQmʈőp� T`Q xQ#`�x2Mő
KQ/2Hɩ TǼőF�x bm/Q ?Qr/v HBbiX wQ#`�xő Fi2`û KQ/2Hv K� mʈBp�i2H TǼB/�Mû-
/�imK TǼő/�Mő � D2DB+? B/X hőKiQ pɷbimT2K Db2K b2 BMbTB`Qp�H TǼB xőbF�p�Mő
KQ/2Hɩ- D2HBFQʈ x /�i Q Q#HBÍ2DB b2 M2/�Dő pvÍőbi ʈ�/M� mʈBi2ÍM� /�i�X

_Qx?Q/H Db2K b2 pvmʈői i�#mHFm T`Q xQ#`�x2Mő /�i � T`Q H2TȒő TǼ2?H2/MQbiX
o2 7`�K2rQ`Fm Zi DbQm M� pɷ#ÿ` /p� ivTv i�#mH2F- HBȒő+ő b2 xTɩbQ#2K xőbF�@
p�Mő /�iX CbQm iQ Zh�#H2qB/;2i � Zh�#H2oB2rX SQmʈBH Db2K TǼőbimT /`m?ɷ � iQ
Zh�#H2oB2rX .�p�HQ KB p iQKiQ TǼőT�/ÿ pÿiȒő bKvbH TQmʈBi TǼőbimT JQ/2Hf@
oB2r � FQKmMBFQp�i b /�iv TǼ2b JQ/2HX SǼőbimTv Db2K TQTb�H p Í�biB �`+?Bi2F@
im`� � HûT2 D2 Hx2 pB/ÿi i�Fû M� Q#`�xFm 9XRyX JQ/2H2K p Kû �THBF�+B D2 iǼő/�
6�+2JQ/2HbGBbi /ÿ/ő+ő Q/ iǼő/v Z�#bi`�+ih�#H2Ai2K- � K� x� ȹFQH M�?`�i
�Fim�HMő /�i� x2 bQm#Q`mX

9Xe SǼB/�Mő KQ/2Hm

SǼB/�Mő KQ/2Hm T`Q#ő?� p2 iǼ2+? F`Q+ő+?X L2D/Ǽőp2 bB mʈBp�i2H Qi2pǼ2 /`m?Qm
x�HQʈFm � /Q i2tiQpû?Q TQH2 x�/� M�x2p MQpû?Q KQ/2HmX aiBbFM2 iH�ÍőiFQ �//
� iőK b2 bTmbiő �F+2X SǼB T`pMőK T`Qp2/2Mő �THBF�+2 pvʈ�/mD2 �/KBMBbi`�iQ`@
bFû ?2bHQ- T`QiQʈ2 b2 bTQmȒiő TǼőF�x bm/Q ?Qr/v �//X SQ bT`�pMûK x�/�Mő
?2bH� DbQm Q/2bH�M� /�i� D�FQ DKûMQ mʈBp�i2H2 � M�x2p MQpû?Q KQ/2Hm iǼő/ÿ
>Qr/v�mi?>2HT2`X h� b2 TQbi�`� Q bTmȒiÿMő TǼőF�xm � MQpɷ KQ/2H D2 TǼB/�MX

j8



9X _2�HBx�+2

9Xd P/2#`�Mő KQ/2Hm
P/2#`�Mő KQ/2Hm T`Q#ő?� Q#/Q#Mÿ D�FQ D2?Q TǼB/�MőX o i�#mH+2 D2 pv#`�M
KQ/2H F Q/2#`�Mő- m Fi2`û?Q D2 TQiǼ2#� FHBFMQmi M� iH�ÍőiFQ .2H2i2X E�ʈ/û
iH�ÍőiFQ p i�#mH+2 b2 p�ʈ2 M� m`ÍBiɷ KQ/2H TQ/H2 D2?Q �i`B#mim B/X SǼBTQD2Mő
bB;M�Hm FHBFMmiőK b2 p iQKiQ TǼőT�/ÿ HBȒő Q/ Qbi�iMő+?X aB;M�H +HB+F2/UV- Fi2`ɷ D2
pvbH�Mɷ TQ FHBFMmiő iH�ÍőiF�- M2TǼBDőK� ʈ�/Mɷ T�`�K2i`X S�`�K2i` D2 TQiǼ2#�
TQbH�i 7mMF+B- �#v #vHQ D�bMû- Fi2`ɷ KQ/2H b2 #m/2 K�x�iX hQ b2 /� pvǼ2ȒBi
TQKQ+ő iǼő/v ZaB;M�HJ�TT2`- Fi2`� x2 bB;M�Hɩ #2x T�`�K2i`m pvipQǼő bB;M�H
b T�`�K2i`2K � xMQpm ?Q pvȒH2X hőK b2 KB TQ/�ǼBHQ TǼ2/�i K2iQ/ÿ ?�M/H2_2@
KQp2"miiQM T�`�K2i` B/X a�KQiMû Q/2#`�Mő KQ/2Hm T`Q#ő?� QTÿi TǼ2b iǼő/m
>Qr/v�mi?>2HT2`X

9X3 L�bi�p2Mő FQM};m`�+2
L�bi�p2Mő FQM};m`�+2 pv+?�xB x FQM};m`�ÍMő?Q bQm#Q`m TQTb�MûK p b2F+B
kXjX9 EQM};m`�+2X ȸT`�pm ?Q/MQi p FQM};m`�ÍMőK bQm#Q`m Ǽ2Ȓő iǼő/�
*QM7B;qB/;2i- Fi2`� `2�;mD2 M� xKÿMv T`Qp2/2Mû mʈBp�i2H2KX L�TǼőFH�/
xKÿM� ?Q/MQiv +2`i�BMivX SQFm/ M�bi�M2 xKÿM� p TǼőbHmȒMûK T`pFm- D2 Q/@
+?viMmi� iǼő/Qm *QM7B;qB/;2iX h� pvȒH2 bB;M�H iǼő/ÿ E+K>Qr/v- Fi2`� ?Q Q/@
+?vi�p� � xDBbiő- ʈ2 M�bi�H� xKÿM�X SQFm/ xKÿM� M�bi�H� D2 KQʈMû FHBFMQmi M�
iH�ÍőiFQ �TTHv- Fi2`ɷK b2 T`Qp2/2Mû xKÿMv mHQʈő /Q FQM};m`�ÍMő?Q bQm#Q`mX

SǼB M�?`�p�Mő � mFH�/�Mő ?Q/MQi M2Mő TQmʈBiɷ ʈ�/Mɷ �H;Q`BiKmbX >H�pMőK
/ɩpQ/2K D2- ʈ2 #v M2#vHQ KQʈMû TǼB/�p�i ;`�}+Fû T`pFv � xDBbiBi D�Fû ?Q/MQiv
KQ?Qm Q#b�?Qp�iX l F�ʈ/û?Q T`pFm D2 i2/v M�?`�p�M� ?Q/MQi� x FQM};m`�Í@
Mő?Q bQm#Q`m TQF�ʈ/û- F/vʈ b2 bQm#Q` xKÿMő- M2#Q TǼB bTmȒiÿMő �THBF�+2X

9XN ȸT`�pv >Qr/v
>Qr/v TQbFvimD2 BMbi�H�ÍMő #�HőÍFv T`Q /Bbi`B#m+2 �`+?GBMmt- .2#B�M � 62@
/Q`�X o #m/Qm+Mm b2 m`ÍBiÿ `QxȒőǼő B M� /�HȒő /Bbi`B#m+2X AKTH2K2Mi�+B � i2b@
iQp�Mő Db2K T`Qp�/ÿH TǼ2p�ʈMÿ T`Q .2#B�M /Bbi`B#m+2X o T`QbiǼ2/ő :MQK2 M2@
#vHQ iǼ2#� KÿMBi S�J KQ/mH- �H2 p T`QbiǼ2/ő E.1 Db2K b2 b2iF�H b MÿFQHBF�
T`Q#HûKvX SǼB?H�ȒQp�Mő TǼ2b bm/Q p TǼőF�xQpû Ǽ�/+2 7mM;Qp�HQ #2x T`Q#HûKm-
�pȒ�F M� x�KvF�+ő Q#`�xQp+2 � TǼB T`pQiMőK TǼB?H�Ȓ2Mő Db2K b2 b2iF�H b +?v@
#�KB- Fi2`û #vHQ iǼ2#� QT`�pBiX

L� x�KvF�+ő Q#`�xQp+2 D2 MmiMû T`Q bTmȒiÿMő biBbFMQmi FH�p2bm 2Mi2`
b T`�x/MɷK ?2bH2K- i�Fiûʈ B M� TǼB?H�ȒQp�+ő Q#`�xQp+2X aTmbiő b2 >Qr/v- �H2
xQ#`�xő M2bT2+B}FQp�MQm +?v#m lMFMQrM 2``Q`, RX L2Mő MBF/2 #Hőʈ2 TQTb�Mû-
+Q i�iQ +?v#� xM�K2M�X C�FQ Ǽ2Ȓ2Mő Db2K mT`�pBH Ǽ�/2F p S�J FQM};m`�ÍMőK
bQm#Q`m +QKKQM@�mi?X JőbiQ (bm++2bb4k /27�mHi4B;MQ`2) Db2K TQmʈBH bm{+B@
2MiX am{+B2Mi xM�K2M�- ʈ2 TQFm/ KQ/mH /QT�/M2 ȹbTÿȒMÿ- mʈ M2Mő pvʈ�/Q@
p�M� ʈ�/M� /�HȒő �mi2MiBx�+2 � KQ/mHv- Fi2`û #v KÿHB M�bi�p2Mû `2[mB`2/ b2

je



9XRyX "2xT2ÍMQbi

M2bTmbiőX SQFm/ #v b2H?�H- bTmbiő b2 /�HȒő KQ/mHv p TQǼ�/őX .ɩH2ʈBiû D2- �#v b2
M�+?�x2H TǼ2/ pȒ2KB `2[mB`2/ KQ/mHvX SQFm/ #v #vH `2[mB`2/ TǼ2/ bm{+B2Mi
� M2mbTÿH #v- �mi2MiBx�+2 TQKQ+ő >Qr/v #v M2T`Q#ÿ?H� � +2Hɷ S�J KQ/mH
#v /QT�/H +?v#MÿX aT`�pMû M�bi�p2Mő S�J FQM};m`�ÍMő?Q bQm#Q`m b KQ/mHv
pvT�/� M�bH2/QpMÿ,

�mi? bm77B+B2Mi T�KnTvi?QMXbQ fHB#fb2+m`Bivf?Qr/vfT�KXTv
�mi? `2[mB`2/ T�Kn2MpXbQ
�mi? `2[mB`2/ T�KnmMBtXbQ i`vn7B`binT�bb

wT`QpQxMBHv b2 iőK TǼB?H�ȒQp�+ő B x�KvF�+ő Q#`�xQpFv- p2 Fi2`ɷ+? bi�Íő
biBbFMQmi FH�p2bm 2Mi2` #2x ?2bH�X aTmbiő b2 >Qr/v � TQFm/ mʈBp�i2H2 QpÿǼő-
Tmbiő ?Q #2x T`Q#HûKm /Q bvbiûKmX o T`pMőK F`QFm D2 pʈ/v QpÿǼ2M� �mi2MiB@
x�+2 TQKQ+ő >Qr/vX SQFm/ M2T`Q#ÿ?M2 D2 QpÿǼ2Mû ?2bHQX

.�HȒő +?v#� #vH� TǼB TǼB/�p�Mő KQ/2HɩX JQ/2HɩK #vHQ x�/�Mû B/ TQ/H2
TQÍim TǼB/�Mɷ+? KQ/2HɩX A/ x�ÍőM�HQ MmHQpQm ?Q/MQiQmX �pȒ�F TQFm/ #vH pv@
K�x�M T`pMő KQ/2H b MmHQpɷK B/ � TǼB/�M /�HȒő- #vHv K2xB /�i�KB /p� KQ/2Hv
b2 bi2DMɷK B/X hQiQ +?Qp�Mő #vHQ TQiǼ2#� QT`�pBi p bQm#Q`m �//XTvX ȑHQ Q D2/@
MQ/m+?Qm xKÿMm B/ i�F- �#v MQpɷ KQ/2H KÿH pvȒȒő B/ M2ʈ KQ/2H TǼ2/+?QxőX

9XRy "2xT2ÍMQbi
w ?H2/BbF� #2xT2ÍMQbiB �THBF�+2 D�FQ i�FQp� M2TQ`mȒmD2 ʈ�/M� T`�pB/H�X �F+2-
Fi2`û pvʈ�/mDő DBM� M2ʈ mʈBp�i2HbF� T`�p�- DbQm bTQmȒiÿM� TQKQ+ő M�bi`QD2 SQH@
FBi � M2Mő iǼ2#� b2 /�H2 bi�`�i Q 7mM;Qp�Mő � �miQ`Bx�+BX C2 �H2 iǼ2#� b2 TQ/őp�i
D�F 7mM;mD2 T`QD2Fi >Qr/vX

>H�pMőK x�Kÿ`2K D2 +Q M2Dpő+2 b2 TǼB#HőʈBi 7mMF+B qBM/Qrb >2HHQ- pvmʈő@
p�Dő+ő BM7`�Í2`p2Mû F�K2`v TǼB xőbF�p�Mő /�i Q Q#HBÍ2DBX h2biQp�MőK T`Q;`�Km
>Qr/v b2 M2TQ/�ǼBHQ BM7`�Í2`p2MQm F�K2`m xT`QpQxMBi � p2 pȒ2+? TǼőT�/2+?
�mi2MiBx�+2 T`Q#ÿ?H� M2ȹbTÿȒMÿX w iQ?QiQ /ɩpQ/m Db2K T`QD2Fi >Qr/v i2biQ@
p�H TQmx2 M� Q#vÍ2DMû r2#F�K2Ǽ2X SQmʈBiő Q#vÍ2DMû r2#F�K2`v `Qx?Q/Mÿ M2Mő
B/2�HMő pQH#�X o iQKiQ TǼőT�/ÿ D/2 bTőȒ2 Q `v+?H2DȒő �mi2MiBx�+B M2ʈ p TǼőT�/ÿ
x�/�p�Mő ?2bH�X �H2 FH�bB+Fû QpÿǼ2Mő ?2bH� D2 KMQ?2K #2xT2ÍMÿDȒő � M� H2TȒő
ȹ`QpMBX L� x�FH�/ÿ 2tT2`BK2Mim TǼB TQmʈBiő Q#vÍ2DMû r2#F�K2`v Db2K xDBbiBH-
ʈ2 b2 Hx2 �mi2MiBxQp�i TQmx2 TǼBHQʈ2MőK 7QiQ;`�}2X SQbimTQp�H Db2K i�F- ʈ2
Db2K bB TǼB/�H KQ/2H bpû?Q Q#HBÍ2D2 TQKQ+ő >Qr/vX JQ#BHMőK i2H27QM2K Db2K
TQǼő/BH 7QiQ;`�}B bpû?Q Q#HBÍ2D2 � TǼBHQʈBH Dő TǼ2/ r2#F�K2`m p2 7�xB �mi2MiB@
x�+2X >Qr/v Kÿ `QxTQxM�H #2x T`Q#HûKm � TǼB?H�bBH /Q bvbiûKmX E�ʈ/ɷ #v
bB KÿH i2/v `QxKvbH2i- x/� Km `v+?H� �mi2MiBx�+2 biQDő x� KûMÿ x�#2xT2Í2Mɷ
bvbiûKX

C2biHBʈ2 #v b2 TQ/�ǼBHQ pvmʈői BM7`�Í2`p2Mû F�K2`v i�F- D�F Dő TQmʈőp� 7mMF+2
qBM/Qrb >2HHQ- /�HQ #v b2 KHmpBi Q H2TȒőK x�#2xT2Í2MőX AM7`�Í2`p2M� F�K2`�
#v KÿH� x�#`�MBi ȹiQFɩK TQKQ+ő TǼBFH�/�Mő 7QiQ;`�}ő- pBx ÍH�M2F (Rk)X A TǼ2biQ
b2 M2/QTQ`mÍmD2 TQmʈőp�i >Qr/v D�FQ b�KQbi�iMQm �mi2MiBx�ÍMő K2iQ/m- D�F

jd



9X _2�HBx�+2

i�Fû mp�/ő �miQ` M� bpûK ;Bi?m#m T`QD2Fim (e)X JQ?HQ #v b2 i�Fû bi�i- ʈ2 b2
/Q bvbiûKm M2TmD/2 TǼB?H�bBiX L�bi�p�Dő bBim�+2- p2 Fi2`ɷ+? �H;Q`BiKmb Q#HBÍ2D
M2`QxTQxM�X SǼB D2?Q i2biQp�Mő Db2K xDBbiBH- ʈ2 D2 H2?+2 QpHBpMBi2HMɷ bpÿi2HMɷKB
TQ/KőMF�KB � T`QbiǼ2/őK- p2 Fi2`ûK D2 KQ/2H Q#HBÍ2D2 TQǼőx2MX C2/MQm x� Í�b
D2 i2/v MmiMû M�?`�i KQ/2H MQpɷX

S�J KQ/mHv b2 TQmʈBp�Dő p QT2`�ÍMőK bvbiûKm :LlfGBMmt D�FQ mMBp2`@
x�HMő �mi2MiBx�ÍMő bvbiûKX >H�pMő KvȒH2MFQm D2 x�DBbiBi- �#v T`Q;`�Kv #vHv
M2x�pBbHû M� �mi2MiBx�ÍMő+? TQbimT2+?X S�J K� ÍivǼB `ɩxMû Q#H�biB- x MB+?ʈ
D2 p iQKiQ TǼőT�/ÿ /ɩH2ʈBi� Q#H�bi �mi2MiBx�+2 mʈBp�i2H2 U�mi?VX C2 xpvF2K- ʈ2
pȒ2- +Q M2Mő TQpQH2MQ- i�F D2 D2/MQ/mȒ2 x�F�x�MûX hm/őʈ x�TQK2Mmiû x�#2xT2@
Í2Mő MÿFi2`û bHmʈ#v M2TQbFviM2 MBFQKm +2bim /Q bvbiûKmX oő+2 b2 Hx2 /QÍőbi
M� bi`�M+2 (Rj)X

oɷ+?Qxő HQF�+ő T`Q S�J KQ/mHv D2 �/`2b�Ǽ fHB#fb2+m`Biv- p2 Fi2`ûK b2
M�+?�xő B bHQʈF� ?Qr/v b2 pȒ2KB TQiǼ2#MɷKB bQm#Q`vX S`�p� DbQm M�bi�p2M�
TQmx2 T`Q Íi2Mő- b pɷDőKFQm bTmbiBi2HMɷ+? bQm#Q`ɩX S`QiQ MBF/Q F`QKÿ �/KB@
MBbi`�iQ`� M2Kɩʈ2 xKÿMBi Q#b�? iÿ+?iQ bQm#Q`ɩ
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E�TBiQH� 8
AMbi�H�ÍMő #�HőÍFv � x�pBbHQbiB

h�iQ F�TBiQH� b2 x�#ɷp� TQTBb2K BMbi�H�ÍMő+? #�HőÍFɩ T`Q D2/MQiHBpû /Bbi`B#m+2-
D2DB+? pvip�Ǽ2MőK � TQTBb2K D2DB+? x�pBbHQbiőX AMbi�H�ÍMő #�HőÍFv DbQm pvip�Ǽ2Mû
T`Q /Bbi`B#m+2 GBMmt JBMi- :2MiQQ � PT2Mala1X PT2`�ÍMő bvbiûK :LlfGB@
Mmt pvmʈőp� iÿ+?iQ #�HőÍFɩ T`Q D2/MQ/mȒȒő BMbi�H�+B � Q/BMbi�H�+B bQ7ir�`mX
E�ʈ/� /Bbi`B#m+2 pȒ�F TQmʈőp� `Qx/őHMɷ TǼőbimT F D2DB+? pvip�Ǽ2Mő � DBMû TǼő@
F�xv F D2DB+? BMbi�H�+BX

"�HőÍFv KQ?Qm #ɷi #må #BM�`Mő- M2#Q x/`QDQpûX w/`QDQpû #�HőÍFv TQbFvimDő
pȒ2+?Mv TQiǼ2#Mû bQm#Q`v T`Q FQKTBH�+B M2#Q DBMû b2bi�p2Mő TQʈ�/Qp�Mû?Q
bQ7ir�`m (R9)X "BM�`Mő #�HőÍFv Q#b�?mDő TǼ2/2K pvipQǼ2Mû BMbi�H�ÍMő bQm#Q`v
� DbQm TQ?Q/HMÿDȒő � `v+?H2DȒő T`Q BMbi�H�+BX GBMmt bB T�K�imD2 M�BMbi�HQp�Mû
#�HőÍFv � mKő D2 D2/MQiHBpÿ Q/bi`�ƚQp�iX

C�FQ bQmÍ�biő T`�+2 Db2K pvipQǼBH BMbi�H�ÍMő #�HőÍFv T`Q BKTH2K2MiQp�Mɷ
E*J KQ/mH � i�Fû T`Q TQmʈBiɷ T`QD2Fi >Qr/v- Fi2`ɷ D2 TQiǼ2#Mɷ F2 bT`�p@
MûKm +?Q/m pɷbH2/Mû?Q E*J KQ/mHmX S`Q /Bbi`B#m+2 x�HQʈ2Mû M� .2#B�Mm
D2 DBʈ #�HőÍ2F >Qr/v pvipQǼ2M b�KQiMɷK �miQ`2KX L2#vHQ i2/v TQiǼ2#� ?Q
pvip�Ǽ2i QT�FQp�MÿX

8XR AMbi�H�+2 >Qr/v
S`Q K�Mm�HMő BMbi�H�+B D2 /ɩH2ʈBiû T`Qpûbi MÿFQHBF F`QFɩX S`pMőK F`QF2K D2
bi�ʈ2Mő T`QD2Fim � pvipQǼ2Mő �/`2b�Ǽ2 fHB#fb2+m`Bivf?Qr/vX .Q iQ?QiQ �/`2@
b�Ǽ2 b2 TǼ2FQTő`mD2 Q#b�? bHQʈFv b`+X .�HȒőK F`QF2K D2 xFQTő`Qp�Mő "�b?@
+QKTH2iBQM bQm#Q`mX C2/M� b2 Q BMi2HB;2MiMő /QTHƚQp�Mő TǼőF�xɩ- Fi2`û D2
bQmÍ�biő "�b? b?2HHmX "�b?@+QKTH2iBQM bQm#Q` T`Q >Qr/v b2 M�+?�xő p2
bHQʈ+2 �miQ+QKTH2i2X aQm#Q` �miQ+QKTH2i2f?Qr/v Kmbő #ɷi xFQTő`Qp�M /Q
�/`2b�Ǽ2 b "�b?@+QKTH2iBQMb- D2/M� b2 pÿiȒBMQm Q �/`2b�Ǽ fmb`fb?�`2f#�b?@
+QKTH2iBQMf+QKTH2iBQMbX .�H2 D2 MmiMû M�bi�pBi bvK#QHB+Fɷ Q/F�x M� bF`BTi
fHB#fb2+m`Bivf?Qr/vf+HBXTv /Q �/`2b�Ǽ2- F/2 b2 M�+?�xő bTmbiBi2HMû bQm#Q`v-
M�TǼőFH�/ fmb`f#BMX avK#QHB+Fɷ Q/F�x #m/2 Kői M�x2p ?Qr/vX aQm#Q`m fHB#f@
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8X AMbi�H�ÈMŌ #�HŌÈFv � x{pBbHQbiB

b2+m`Bivf?Qr/vf+HBXTv Kmbő #ɷi M�bi�p2M� T`�p� T`Q bTmȒiÿMőX SQ iÿ+?iQ F`Q@
+ő+? Hx2 bTQmȒiÿi >Qr/v x TǼőF�xQpû Ǽ�/Fv � TǼB/�p�i- M2#Q Q/2#ő`�i KQ/2HvX
L� x�pÿ` D2 iǼ2#� pvFQM�i MÿFQHBF F`QFɩ- �#v #vHQ KQʈMû >Qr/v TQmʈőp�i
TǼB TǼB?H�Ȓ2MőX C2/M� b2 Q M�bi�p2Mő S�J KQ/mHm � TǼB/�Mő Ǽ�/Fm b i2ti2K
/Q bT`�pMû?Q bQm#Q`m- pÿiȒBMQm f2i+fT�KX/f+QKKQM@�mi?X SǼB/�p�Mɷ Ǽ�/2F
pvT�/� M�bH2/QpMÿ,

�mi? bm77B+B2Mi T�KnTvi?QMXbQ fHB#fb2+m`Bivf?Qr/vfT�KXTv

C2 i�Fû MmiMû mT`�pBi p FQM};m`�ÍMőK bQm#Q`m fHB#fb2+m`Bivf?Qr/vf+QM@
};XBMB +2bim F r2#F�K2Ǽ2- pvǼ2ȒBi x�pBbHQbiB � M�BMbi�HQp�i TQiǼ2#Mû FMB?QpMvX

8Xk w�pBbHQbiB
h�iQ b2F+2 TQTBbmD2 D2/MQiHBpû x�pBbHQbiB BKTH2K2MiQp�Mû?Q E*J KQ/mHm
� TQmʈBiû?Q Ǽ2Ȓ2Mő >Qr/v- Fi2`û DbQm TQiǼ2#Mû F D2DB+? bTmȒiÿMő- M2#Q b2@
bi�p2MőX

8XkXR E*J KQ/mH
AKTH2K2MiQp�Mɷ E*J KQ/mH x�pBbő M� MÿFQHBF� FMB?QpM�+? x E.1 7`�@
K2rQ`Fm � M� FMB?QpMÿ ZiX S`Q BMbi�H�+B D2 pvʈ�/Qp�M 7`�K2rQ`F E.1 p2
p2`xB KBMBK�HMÿ 8X8yXy b #�HőÍFv E�mi? � E*QM7B;qB/;2ibX .�H2 FMB?QpM� Zi
b KBMBK�HMő p2`xő 8XRRXy b #�HőÍF2K qB/;2ib � p M2TQbH2/Mő Ǽ�/ÿ #�HőÍ2F 1*J
p2 p2`xB KBMBK�HMÿ 8X8yXy T`Q bQ7ir�`2 *J�F2X *J�F2 Kmbő Kői KBMBK�HMÿ
p2`xB jXRkX SQbH2/Mő x�pBbHQbiő MmiMQm F2 bTmȒiÿMő KQ/mHm D2 T`QD2Fi >Qr/v p2
p2`xB kX8XRX

oȒ2+?Mv p2`x2 Db2K m`ÍBH M� x�FH�/ÿ /Bbi`B#m+2 Em#mMim R3XRy- p2 Fi2`û
Db2K E*J KQ/mH BKTH2K2MiQp�H � TQ/H2 p2`xő- b2 Fi2`ɷKB Db2K T`�+Qp�HX

8XkXk >Qr/v
S`Q;`�K >Qr/v x�pBbő i�Fû M� MÿFQHBF� FMB?QpM�+?X w�pBbHQbiB Db2K m`ÍBH
M� x�FH�/ÿ �miQ`2K pvipQǼ2Mû?Q BMbi�H�ÍMő?Q #�HőÍFm T`Q /Bbi`B#m+B .2#B�MX
aTmȒiÿMő T`Q;`�Km >Qr/v x�pBbő M� FMB?QpM�+? Tvi?QMj- /HB#- T�K@Tvi?QM-
Tvi?QMj@MmKTv � Tvi?QMj@QT2M+pX L� DBMû x�pBbHQbiB Db2K TǼB bTQmȒiÿMő T`Q@
;`�Km M2M�`�xBHX

8Xj GBMmt JBMi
o2`x2 /Bbi`B#m+2 GBMmt JBMi DbQm x�HQʈ2Mû M� /Bbi`B#m+B l#mMim- TǼőT�/Mÿ
.2#B�MmX C2HBFQʈ pv+?�xő x .2#B�Mm TQmʈőp� b2 7Q`K�i .1"X .1" K� HûT2
pvǼ2Ȓ2Mɷ bvbiûK x�pBbHQbiő M2ʈ 7Q`K�i _SJ- Fi2`ɷ b2 TQmʈőp� M�TǼőFH�/ m /Bb@
i`B#m+ő PT2Mala1- 62/Q`� � _2/ >�i 1Mi2`T`Bb2 GBMmtX S`Q;`�K �Ti@;2i
/QF�ʈ2 x�pBbHQbiB b�K pvǼ2ȒBi (R8)X
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8XjX GBMmt JBMi8X AMbi�H�ÈMŌ #�HŌÈFv

aQm`+2, /2#B�M
a2+iBQM, mMFMQrM
S`BQ`Biv, QTiBQM�H
J�BMi�BM2`, 6B`bi L�K2 I2K�BH!/2#B�MXQ`;=
"mBH/@.2T2M/b, /2#?2HT2` U=4RyV
ai�M/�`/b@o2`bBQM, 9XyXy
>QK2T�;2, IBMb2`i i?2 mTbi`2�K l_G- B7 `2H2p�Mi=

S�+F�;2, /2#B�M
�`+?Bi2+im`2, �Mv
.2T2M/b, 0&b?HB#b,.2T2M/b'- 0&KBb+,.2T2M/b'
.2b+`BTiBQM, IBMb2`i mT iQ ey +?�`b /2b+`BTiBQM=
IBMb2`i HQM; /2b+`BTiBQM- BM/2Mi2/ rBi? bT�+2b=

bQm`+2
Ç

Ç

Ç

w�FH�/Mő BM7Q`K�+2 B #�HőÍFm DbQm TQTb�Mû p i2tiQpûK bQm#Q`m /2#B�Mf+QMi`QHX

8XRXk "BM�`Mő #�HőÍ2F

8Xk PT2Mala1

8Xj :2MiQQ

9y

P#`�x2F 8XR, SǼőFH�/ bQm#Q`m +QMi`QH

8XjXR ai`mFim`� .2#B�M #�HőÍFɩ
�#v #vHQ KQʈMû TQ+?QTBi pvip�Ǽ2Mő BMbi�H�ÍMő+? #�HőÍFɩ T`Q /Bbi`B#m+2 .2#B�M-
D2 MmiMû xKőMBi bQm#Q`v- b2 Fi2`ɷKB b2 T`�+mD2X C2/M� b2 Q M�bH2/mDő+ő bQm#Q`v,

/2#B�Mf+QMi`QH
h2tiQpɷ bQm#Q` /2#B�Mf+QMi`QH Q#b�?mD2 x�FH�/Mő BM7Q`K�+2 Q #�HőÍFmX AM7Q`@
K�+2 DbQm `Qx/ÿH2Mû M� MÿFQHBF ?Q/MQi- Fi2`û DbQm TQiǼ2#Mû T`Q M�bi`QD2 bT`�@
pmDő+ő #�HőÍFvX hÿKBiQ M�bi`QDB KQ?Qm #ɷi M�TǼőFH�/, /TF;- �Ti@;2i � /b2@
H2+iX SǼőFH�/ bQm#Q`m Hx2 pB/ÿi M� Q#`�xFm 8XRX

S`pMő Í�bi TQTBbmD2 x/`QDQpɷ #�HőÍ2F � Q#b�?mD2 TQHQʈFv,

aQm`+2 l`ÍmD2 DKûMQ x/`QDQpû?Q #�HőÍFmX
C2/M� b2 Q TQpBMMQm TQHQʈFmX

a2+iBQM l`ÍmD2- D�Fû Q#H�biB b2 #�HőÍ2F iɷF�X
C2/M� b2 Q /QTQ`mÍQp�MQm TQHQʈFmX

S`BQ`Biv l`ÍmD2 /ɩH2ʈBiQbi #�HőÍFmX Jɩʈ2 Q#b�?Qp�i ?Q/MQiv,

Ç `2[mB`2/ Ĝ M2x#viMɷ T`Q Ǽ�/Mû 7mM;Qp�Mő bvbiûKmX
Ç BKTQ`i�Mi Ĝ KÿH #v #ɷi M�H2x2M p2 pȒ2+? lMBtQpɷ+? bvbiûK2+?X
Ç bi�M/�`/ Ĝ bi�M/�`/Mő T`Q D�FɷFQHBp GBMmtQpɷ bvbiûKX
Ç QTiBQM�H Ĝ pQHBi2HMɷ #�HőÍ2FX
Ç 2ti`� Ĝ D2 mʈBi2ÍMɷ TQmx2 i2?/v- TQFm/ mʈBp�i2H pő- +Q #�HőÍ2F Q#@

b�?mD2X

C2/M� b2 Q /QTQ`mÍQp�MQm TQHQʈFmX
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J�BMi�BM2` lp�/ő- F/Q #�HőÍ2F pvipQǼBHX C2/M� b2 Q TQpBMMQm TQHQʈFmX

"mBH/@.2T2M/b l`ÍmD2 x�pBbHQbiB #�HőÍFm- i2/v- Fi2`û #�HőÍFv Kmbő #ɷi TǼő@
iQKMv TǼB FQKTBH�+BX

ai�M/�`/b@o2`bBQM l`ÍmD2 p2`xB .2#B�M SQHB+v- pBx (Re)X
C2/M� b2 Q /QTQ`mÍQp�MQm TQHQʈFmX

o+b@:Bi l`ÍmD2- F/2 bT`�p+2 #�HőÍFm m/`ʈmD2 bpQDB T`�+QpMő p2`xBX
h�iQ TQHQʈF� D2 M2TQpBMM�X

>QK2T�;2 l`ÍmD2 /QKQpbFQm bi`�MFm T`QD2FimX
SQHQʈF� D2 M2TQpBMM�X

.�HȒő Í�biB TQTBbmDő D2/MQiHBpû #BM�`Mő #�HőÍFvX S`Q F�ʈ/ɷ #BM�`Mő #�HőÍ2F #m/2
p bQm#Q`m +QMi`QH T`�pÿ D2/M� i�iQ b2F+2X P#b�?mD2 TQHQʈFv,

S�+F�;2 CKûMQ #�HőÍFmX
C2/M� b2 Q TQpBMMQm TQHQʈFmX

�`+?Bi2+im`2 �`+?Bi2Fim`� #BM�`Mő?Q #�HőÍFmX
C2/M� b2 Q TQpBMMQm TQHQʈFmX

.2T2M/b hQmiQ TQHQʈFQm DbQm /2}MQp�Mû x�pBbHQbiBX Gx2 TQmʈői M�bi`QD /2@
#?2HT2`- Fi2`ɷ D2 b+?QTMɷ MÿFi2`û x�pBbHQbiB M�Dői �miQK�iB+FvX
SQHQʈF� M2Mő TQpBMM�- �H2 #2x x�pBbHQbiő b2 #�HőÍFv pÿiȒBMQm M2Q#2D/QmX

.2b+`BTiBQM SQTBb #�HőÍFmX S`pMő Ǽ�/2F m`ÍmD2 F`�iFɷ TQTBb2F- /�HȒő Q/b�x2Mû
Ǽ�/Fv /HQm?ɷ TQTBb2FX

/2#B�Mf+QKT�i
SQpBMMɷ bQm#Q`- Fi2`ɷ m`ÍmD2 p2`xB M�bi`QD2 /2#?2HT2`- b2 Fi2`ɷK #vH #�HőÍ2F
Qi2biQp�MX

/2#B�Mf+QTv`B;?i
SQpBMMɷ bQm#Q` b BM7Q`K�+2KB Q HB+2M+B #�HőÍFmX

/2#B�Mf/Q+b
L2TQpBMMɷ bQm#Q` Q#b�?mDő+ő b2xM�K /QFmK2Mi�+2- Fi2`Qm K� M�bi`QD /2#?2H@
T2` M�BMbi�HQp�iX

/2#B�Mf+?�M;2HQ;
SQpBMMɷ bQm#Q`- Fi2`ɷ #b�?mD2 b2xM�K xKÿM K2xB `2pBx2KB #�HőÍFmX
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/2#B�Mf`mH2b
aQm#Q` Q#b�?mD2 T`�pB/H� T`Q K�F2- /őFv Fi2`ɷK D2 KQʈMû #�HőÍ2F xFQKTBHQ@
p�iX

8XjXk "�HőÍ2F T`Q E*J KQ/mH
ovipQǼ2Mɷ E*J KQ/mH b2 BMbi�HmD2 TQKQ+ő T`Q;`�Km K�F2X SQiǼ2#Mɷ J�@
F2}H2 D2 pvipQǼ2M bQ7ir�`2K *J�F2X E2 FQKTBH�+B p BMbi�H�ÍMőK #�HőÍFm Db2K
xpQHBH M�bi`QD /2#?2HT2`X h2M D2 TQmʈBiɷ p bm#Q`m /2#B�Mf`mH2b- Fi2`ɷ T`Qp�/ő
FQKTBH�+BX

.2#?2HT2`

hQKmiQ M�bi`QDB D2 KQʈMû TǼ2/�i KMQʈbipő T�`�K2i`ɩ- TQ/H2 Fi2`ɷ+? b2 Ǽő/ő
FQKTBH�+2 b�KQiMû?Q T`Q;`�Km- pő+2 pBx (Rd)X SQmʈBH Db2K iviQ T�`�K2i`v,

rBi? SǼB/� TǼőF�xv x�/�MɷK /QTHƚF2KX

#mBH/bvbi2K ovMmiő TQmʈBiő x�/�Mû?Q b2bi�pQp�+ő?Q bvbiûKmX

rBi?Qmi .2�FiBpmD2 /�Mɷ /QTHMÿFX

#mBH//B`2+iQ`v l`ÍmD2 DKûMQ bHQʈFv- p2 Fi2`û b2 T`Qp2/2 b2bi�p2Mő �THBF�+2X

oɷbH2/Mɷ TǼőF�x pvT�/� M�bH2/QpMÿ,

/? 0! @@rBi? F78-TF;F/2nbvK#QHb?2HT2` @@#mBH/bvbi2K F78
@@rBi?Qmi #mBH/@bi�KT @@#mBH//B`2+iQ`v4#mBH/

wM�K2M� iQ- ʈ2 D2 TQmʈBiû T`QbiǼ2/ő � bvbiûK E68- b2bi�p2Mő �THBF�+2 b2
T`Qp�/ő /Q bHQʈFv #mBH/ � D2 /2�FiBpQp�M /QTHMÿF #mBH/@bi�KTX

.2#B�M x�pBbHQbiB

a2bi�p2Mő KQ/mHm E*J x�pBbő M� .2#B�M #�HőÍ+ő+?- Fi2`û TQbFvimDő TQiǼ2#Mû
FMB?QpMv TQTb�Mû p b2F+B 8XkXR E*J KQ/mHX C2/M� b2 Q M�bH2/mDő+ő #�HőÍFv,

+K�F2 SQbFvimD2 bQ7ir�`2 *J�F2X

/2#?2HT2` SQbFvimD2 M�bi`QD .2#?2HT2`X

2ti`�@+K�F2@KQ/mH2b AMbi�HmD2 1*J /Q bQ7ir�`m *J�F2X

HB#F78+QM};rB/;2ib@/2p C2/M� b2 Q FMB?QpMm E*QM};qB/;2ibX

HB#F78�mi?@/2p EMB?QpM� E�mi?X

[i#�b28@/2p 6`�K2rQ`F ZiX
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8X AMbi�H�ÈMŌ #�HŌÈFv � x{pBbHQbiB

8XjX PT2Mala1

.2#B�M x�pBbHQbiB

a2bi�p2M2Mő KQ/mHm E*J x�pBbő M� .2#B�M #�HőÍ+ő+?- Fi2`û TQbFvimDő TQiǼ2#Mû
FMB?QpMv TQTb�Mû p b2F+B w�pBbHQbiBX C2/M� b2 Q M�bH2/mDő+ő #�HőÍFv,

+K�F2 SQbFvimD2 bQ7ir�`2 *J�F2X

/2#?2HT2` SQbFvimD2 M�bi`QD .2#?2HT2`X

2ti`�@+K�F2@KQ/mH2b AMbi�HmD2 1*J /Q bQ7ir�`m *J�F2

HB#F78+QM};rB/;2ib@/2p C2/M� b2 Q FMB?QpMm E*QM};qB/;2ibX

HB#F78�mi?@/2p EMB?QpM� E�mi?X

[i#�b28@/2p 6`�K2rQ`F ZiX

TF;@F/2@iQQHb Q#b�?mD2 E68 bvbiûKQpû +2biv � �/`2b�Ǽ2 T`Q M�bi`QD .2#@
?2HT2`X

oɷbH2/Mɷ bQm#Q` /2#B�Mf+QMi`QH E*J KQ/mHm Hx2 pB/ÿi M� Q#`�xFm
aQm`+2 , F+K?Qr/v
a2+i B QM , F/2
S ` B Q ` B i v , QT i B QM� H
J�BMi�BM2` , T2i ` I/mb2FT2k!7 Bi X +pmi X +x=
"mBH/−.2T2M/b , +K�F2 U=4 j X R k V -

/2#?2 HT2` U=4 RR�V -
2ti`�−+K�F2−KQ/mH2b U=4 8 X 8 y X y � V -
H B # F 7 8 + Q M 7 B ; r B / ; 2 i b −/2p U=4 8 X 8 y X y � V -
H B #F 78�mi? −/2p U=4 8 X 8 y X y � V -
[i#�b28−/2p U=4 8 X R R X y � V -
TF;−F/2−i Q Q H b U=4 y X R 8 X k 3 V

ai�M/�`/b−o2`b BQM , 9 X R X j
o+b−:Bi , ?iiTb , ff ; B i H � # X 7 B i X +pmi X +x f /mb2FT2k fF+K?Qr/v

S�+F�;2 , F+K?Qr/v
�`+? B i 2 + im ` 2 , �Mv
.2T2M/b , ?Qr/v U4k X8 X R V - 0& b ? H B # b , .2T2M/b ' - 0& KBb+ , .2T2M/b'
.2b+ ` BT i B QM , >Qr/v K�M�;2K2Mi i Q Q H 7 Q ` E.1 SH�bK� 8 X
� avbi2K a 2 i i B M ; b KQ/mH2 7 Q ` K�M�;BM; T ` Q D 2 + i >Qr/v X
>Qr/v B b 7 � + 2 �m i?2M i B + � i B QM KQ/mH2 X

8Xj PT2Mala1
.Bbi`B#m+2 PT2Mala1

9j

P#`�x2F 8Xk, aQm#Q` /2#B�Mf+QMi`QH

TF;@F/2@iQQHb Q#b�?mD2 E68 bvbiûKQpû +2biv � �/`2b�Ǽ2 T`Q M�bi`QD .2#@
?2HT2`X

oɷbH2/Mɷ bQm#Q` /2#B�Mf+QMi`QH E*J KQ/mHm Hx2 pB/ÿi M� Q#`�xFm 8XkX

8X9 PT2Mala1
L�iBpMő bT`�p+2 #�HőÍFɩ /Bbi`B#m+2 PT2Mala1 D2 KQ/mH T`Q bT`�pm bQ7ir�`m
u�ah � bT`�p+2 bQ7ir�`m wvTT2`- Fi2`ɷ b2 /� TQmʈői TQmx2 x TǼőF�xQpû Ǽ�/Fv
(R3)X hBiQ bT`�p+B #�HőÍFɩ pvmʈőp�Dő _SJ #�HőÍFɩX S`Q pvipQǼ2Mő _SJ #�HőÍFm
D2 MmiMɷ aT2+ bQm#Q`- Fi2`ɷ D2 ÍBbiÿ i2tiQpɷ � /2}MmDő b2 p MÿK TQHQʈFv D�FQ
M�TǼőFH�/ M�x2p- p2`x2 � /�HȒőX

8X9XR aT2+ bQm#Q`
aT2+ bQm#Q`v b2 bFH�/�Dő x TQHQʈ2F � Í�biő- p2 Fi2`ɷ+? DbQm T`Qp�/ÿMv 7mMF+2
D�FQ M�TǼőFH�/ b2bi�p2Mő �THBF�+2X C2/MQiHBpû TQHQʈFv aT2+ bQm#Q`m DbQm TQ@
Tb�Mû Mőʈ2,

L�K2 CKûMQ #�HőÍFmX

o2`bBQM o2`x2 #�HőÍFmX

_2H2�b2 ÌőbHQ pv/�Mő #�HőÍFmX

amKK�`v E`�iFɷ TQTBb- Í2?Q b2 #�HőÍ2F iɷF�X
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GB+2Mb2 GB+2M+2 #�HőÍFmX

l`H �/`2b�- M� Fi2`û b2 M�+?�xő T`QD2FiX

:`QmT aFmTBM�- /Q Fi2`û #�HőÍ2F bT�/�X

aQm`+2 w/`QDQpû bQm#Q`v #�HőÍFmX J� x� ȹÍ2H /QFmK2MiQp�i- F/2 x/`QDQpû
bQm#Q`v M�Dői � m`ÍmD2 DKûMQ x/`QDQpû?Q bQm#Q`mX

"mBH/_2[mB`2b w�pBbHQbiB TQiǼ2#Mû F b2bi�p2Mő #�HőÍFmX

_2[mB`2b w�pBbHQbiB TQiǼ2#Mû F2 bTmȒiÿMő pɷbH2/Mû �THBF�+2X

W/2b+`BTiBQM Ì�bi- Fi2`� Q#b�?mD2 TQ/`Q#MÿDȒő TQTBb- Kɩʈ2 #ɷi M� pő+2 Ǽ�/@
+ő+?X

WT`2T SǼőT`�pM� Í�bi- bHQmʈő F TǼőT`�pÿ #�HőÍFm T`Q b2bi�p2MőX

W#mBH/ o iûiQ Í�biB b2 T`Qp�/ő b�KQiMû b2bi�p2Mő #�HőÍFmX

WBMbi�HH Ì�bi b BMbi�H�+ő #�HőÍFmX

W}H2b o iûiQ Í�biB DbQm /2}MQp�Mû bQm#Q`v- Fi2`û bT�/�Dő /Q #�HőÍFmX

8X9Xk "�HőÍ2F T`Q E*J KQ/mH
AMbi�H�ÍMő #�HőÍ2F T`Q E*J KQ/mH Db2K pvip�Ǽ2H QTÿi M� x�FH�/ÿ bQ7ir�`m
*J�F2X o Í�biB #mBH/ Db2K TQmʈBH K�F`Q +K�F2nF78X hőKiQ K�F`2K b2 bTmbiő
*K�F2 b2 pȒ2KB TQiǼ2#MɷKB T�`�K2i`v T`Q 7`�K2rQ`F E.1 i�F- �#v /QȒHQ F
BMbi�H�+B /Q bT`�pMɷ+? �/`2b�ǼɩX L�bH2/Mÿ D2 TQmʈBiQ K�F`Q K�F2nDQ#b- Fi2`û
bTmbiő TǼőF�x K�F2X L�FQM2+ p Í�biB BMbi�HH D2 TQmʈBiû K�F`Q F78nK�F2BMbi�HH-
Fi2`û bTmbiő TǼőF�x K�F2 BMbi�HHX o Í�biB }H2b DbQm pvTb�Mv bQm#Q`v- Fi2`û b2
pvipQǼBHvX

oɷbH2/Mɷ #�HőÍ2F D2 /QbimTMɷ p PT2Mala1 `2TQxBi�ǼB T`Q p2`xB PT2Mala1
hmK#H2r22/ � Hx2 D2D M�BMbi�HQp�i M�bi`QD2K wvTT2` TǼB/�MőK `2TQxBi�Ǽ2X L�
Q#`�xFm 8Xj D2 pB/ÿi pɷbH2/Mɷ aT2+ bQm#Q`X

8X9Xj "�HőÍ2F T`Q >Qr/v
AMbi�H�+2 >Qr/v b2 bFH�/� x MÿFQHBF� F`QFɩ- pBx b2F+2 8XR AMbi�H�+2 >Qr/vX
o bQm#Q`m bT2+ Db2K /2}MQp�H x�pBbHQbiB TQiǼ2#Mû F2 bTmȒiÿMő � iQ FMB?QpMv
Tvi?QMj- Tvi?QMj@/HB#- Tvi?QMj@QT2M+p- T�K@Tvi?QM- Tvi?QMj@MmKTvX Ì�bi
WBMbi�HH pv+?�xB x F`QFɩ BMbi�H�+2 >Qr/vX o Í�biB WTQbi DbQm pvTb�Mû /Q@
/�i2ÍMû ȹFQMv T`Q mʈBp�i2H2 D�FQ M�bi�p2Mő +2biv F r2#F�K2Ǽ2 � TǼB/�Mő S�J
FQM};m`�+2X C�FQ x/`QD #�HőÍFm Db2K bB pvipQǼBH pH�biMő �`+?Bp- p2 Fi2`ûK DbQm
QT`�p2Mv +?v#v p >Qr/v � M�BMbi�HQp�Mû .HB# KQ/2Hv TQiǼ2#Mû F `QxTQxM�Mő
Q#HBÍ2D2X hviQ KQ/2Hv DbQm m #�HőÍFm T`Q /Bbi`B#m+2 .2#B�M bi�?Qp�Mv x�`Q@
p2ƚ TǼB BMbi�H�+BX hQiQ Ǽ2Ȓ2Mő KB M2TǼBȒHQ TǼőHBȒ p?Q/Mû- M�TǼőFH�/ TǼB Q|BM2
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Name:           kcmhowdy
Version: 1.0.0        
Release:        0
Summary:        KCM module for prooject Howdy
License:        GPLv2
Group:          System/Libraries
Source0: https://github.com/dusekpe2/%{name}/%{version}.tar.gz
BuildRequires: cmake >= 3.12
BuildRequires: gcc-c++
BuildRequires: kf5-filesystem
BuildRequires: extra-cmake-modules >= 5.50.0
BuildRequires: libQt5Widgets-devel >= 5.11.0
BuildRequires: kconfigwidgets-devel >= 5.50.0
BuildRequires: libKF5Auth5 >= 5.50.0
Requires:    howdy = 2.5.1

%description
A System Settings module for managing project Howdy - face 
authentication module.

%prep
%setup -q -n %{name}-%{version}

%build
%cmake_kf5 -d build
%make_jobs

%install
%kf5_makeinstall -C build

%files
%{_kf5_plugindir}/
%{_kf5_dbuspolicydir}/org.kde.kcontrol.kcmhowdy.conf
%{_kf5_sharedir}/polkit-1/actions/org.kde.kcontrol.kcmhowdy.policy
%{_kf5_sharedir}/dbus-1/system-services/
org.kde.kcontrol.kcmhowdy.service
%{_kf5_libdir}/libexec/
%{_kf5_servicesdir}/

%changelog

P#`�x2F 8Xj, aT2+ bQm#Q` T`Q E*J KQ/mH

BMbi�H�+BX oH�biMő pvipQǼ2Mɷ �`+?Bp mʈ iviQ KQ/2Hv Q#b�?mD2 � M2Kmbő b2 i2/v
/Q/�i2ÍMÿ bi�?Qp�iX

"�HőÍ2F D2 QTÿi /QbimTMɷ p PT2Mala1 `2TQxBi�ǼB T`Q p2`xB PT2Mala1
hmK#H2r22/ � D2 KQʈMû ?Q M�BMbi�HQp�i M�bi`QD2K wvTT2`X oɷbH2/Mɷ aT2+
bQm#Q` D2 pB/ÿi M� Q#`�xFm 8X9X

8X8 :2MiQQ

.Bbi`B#m+2 :2MiQQ TQmʈőp� bvbiûK SQ`i�;2X SQ`i�;2 D2 bvbiûK bT`�pv BMbi�H�Í@
Mő+? #�HőÍFɩ- Fi2`ɷ p :2MiQQ THMő KMQ?Q FHőÍQpɷ+? 7mMF+ő- M�TǼőFH�/ xőbF�Mő
M2DMQpÿDȒő?Q bQ7ir�`m- BMbi�H�+B #�HőÍFɩ- M2#Q �Fim�HBx�+B bvbiûKm (RN)X o F�ʈ@
/ûK #�HőÍFm Kmbő #ɷi 1#mBH/ bQm#Q`X w�iőK+Q _SJ M2#Q .2# ȒőǼő xFQKTBHQ@
p�Mû #BM�`Mő bQm#Q`vX 1#mBH/ D2 ÍBbiÿ i2tiQpɷ bQm#Q` Q#b�?mDő+ő BMbi`mF+2- D�F
xőbF�i- M�FQM};m`Qp�i � BMbi�HQp�i /�Mɷ bQ7ir�`2X
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Name:           howdy
Version:        2.5.1
Release:        0
Summary:        Windows Hello style authentication for Linux
License:        MIT
Group:          System/Libraries
URL:            https://github.com/dusekpe2/%{name}
Source0:        https://github.com/dusekpe2/%{name}/releases/
download/v%{version}/%{name}-%{version}.tar.gz

Requires: python3
Requires: python3-dlib
Requires: python3-opencv
Requires: pam-python
Requires: python3-numpy

%description
Package for project Howdy, which is PAM authentication module for 
face recognition

%prep
%setup -q

%install
mkdir -p %{buildroot}/lib/security/%{name}
cp -pr src/* %{buildroot}/lib/security/%{name}

mkdir -p %{buildroot}%{_datadir}/bash-completion/completions
install -Dm 644 autocomplete/%{name} %{buildroot}%{_datadir}/bash-
completion/completions

mkdir -p %{buildroot}%{_bindir}
chmod 0755 %{buildroot}/lib/security/%{name}/cli.py
ln -s /lib/security/howdy/cli.py %{buildroot}%{_bindir}/%{name}

%post
echo "Review settings in /usr/lib/security${D}/config.ini. Option 
device_path must be set to an existing device."
echo "Add PAM configuration to /etc/pam.d, e.g.:common-auth"
echo "auth sufficient pam_python.so /usr/lib/secutiry${P}/pam.py"
echo "This package requires environment variable ``SUDO_USER'' set 
even if ``sudo'' is not used."

%files
%license LICENSE
%doc README.md
%{_bindir}/%{name}
/lib/security
%{_datadir}/bash-completion/completions/%{name}

%changelog

P#`�x2F 8X9, aT2+ bQm#Q` T`Q >Qr/v

8X8XR 1#mBH/ TQHQʈFv
aQm#Q`v 1#mBH/ Q#b�?mDő MÿFQHBF x�FH�/Mő+? TQHQʈ2FX lp�/őK x/2 D2DB+? TQTBb
� pɷxM�K,

1�SA o2`x2 SJa- Fi2`û bQm#Q` /Q/`ʈmD2X

.1a*_AShAPL E`�iFɷ TQTBb ȹÍ2Hm #�HőÍFmX

>PJ1S�:1 .QKQpbF� bi`�MF� #�HőÍFmX

a_*nl_A a2xM�K x/`QDQpɷ+? �/`2b #�HőÍFmX

GA*1La1 GB+2M+2 #�HőÍFmX
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8X AMbi�H�ÈMŌ #�HŌÈFv � x{pBbHQbiB

aGPh aHQi #�HőÍFmX SQFm/ M2Mő pvʈ�/Qp�M- D2 /2}MQp�Mû ǴyǴX

E1uqP_.a EHőÍQp� bHQp�

Ala1 a2xM�K TQmʈBiɷ+? TǼőxM�FɩX L2Mő pvʈ�/Qp�MX

.1S1L. a2xM�K x�pBbHQbiő TQiǼ2#Mɷ+? T`Q b2bi�p2Mő #�HőÍFmX

_.1S1L. a2xM�K x�pBbHQbiő TQiǼ2#Mɷ+? T`Q bTmȒiÿMő �THBF�+2X

b`+n+QM};m`2UV 6mMF+2- Fi2`� M�FQM};m`mD2 #�HőÍ2FX

b`+nBMbi�HHUV 6mMF+2- Fi2`� BMbi�HmD2 #�HőÍ2FX

TF;nTQbiBMibUV 6mMF+2- Fi2`� b2 pQH� TQ BMbi�H�+B #�HőÍFmX

8X8Xk "�HőÍ2F T`Q E*J KQ/mH
SǼB pvip�Ǽ2Mő #�HőÍFɩ D2 MmiMû m/`ʈQp�i �/`2b�ǼQpQm bi`mFim`m- TQ/H2 Fi2`û
b2 #�HőÍ2F x�Ǽ�xmD2 /Q m`ÍBiû F�i2;Q`B2X S`pMő pvipQǼ2Mɷ bQm#Q` Kmbő Q#b�?Q@
p�i M�x2p TQ/H2 F�i2;Q`B2- /Q Fi2`û T�iǼőX SǼ2?H2/ F�i2;Q`Bő D2 /QbimTMɷ M�
bi`�MF�+? :2MiQQ- pBx (ky)X "�HőÍ2F T`Q E*J KQ/mH Db2K x�Ǽ�/BH /Q F�i2;Q`B2
F/2@TH�bK�- F/2 b2 M�+?�xő B Qbi�iMő bvbiûKQpû KQ/mHvX .�HȒő bQm#Q` Kmbő
Kői M�x2p TQ/H2 M�xpm #�HőÍFm- i2/v F+K?Qr/vX o iQKiQ bQm#Q`m b2 M�+?�xő
bQm#Q` 2#mBH/X

1#mBH/ � :2MiQQ x�pBbHQbiB

o bQm#Q`m 2#mBH/ #vHQ x�TQiǼ2#ő T`�+Qp�i b 7`�K2rQ`F2K E.1X hQ?Q Hx2 /Q@
b�?MQmi TQmʈBiőK TǼőF�xm BM?2`Bi F/28- ÍőKʈ x/ÿ/őK2 E.18 2+H�bbX 1+H�bb
Q#b�?mD2 FQH2F+B 7mMF+ő- Fi2`û KɩʈQm #ɷi TQmʈBiv p bQm#Q`m 2#mBH/X w�pBbHQbiB
M� D2/MQiHBpɷ+? FMB?QpM�+? DbQm Ǽ2Ȓ2Mû TQKQ+ő 7mMF+ő �//n7`�K2rQ`Fbn/2T
� �//n[in/2TX 6mMF+2 �//n7`�K2rQ`Fbn/2T x�DBbiő TQiǼ2#Mû x�pBbHQbiB x 7`�@
K2rQ`Fm E.1 � 7mMF+2 �//n[in/2T x�DBbiő x�pBbHQbiB M� 7`�K2rQ`Fm ZiX .�H2
D2 i�Fû TQiǼ2#� *J�F2 b KBMBK�HMő p2`xő jXRkX oɷbH2/Mɷ 2#mBH/ T`Q E*J KQ@
/mH Hx2 pB/ÿi M� Q#`�xFm 8X8X

8X8Xj "�HőÍ2F T`Q >Qr/v
AMbi�H�ÍMő #�HőÍ2F :2MiQQ T`Q >Qr/v QTÿi pv+?�xő x2 b2F+2 8XR AMbi�H�+2
>Qr/vX o 1#mBH/ bQm#Q`m DbQm TQmʈBiû 7mMF+2 D�FQ BMbBMiQ- Fi2`� xKÿMő HQF�+B
T`Q BMbi�H�+BX GQF�+ő T`Q BMbi�H�+B b2 KvbHő �/`2b�Ǽ fHB#fb2+m`Bivf?Qr/vX AMbi�@
H�+2 b2 M�bH2/Mÿ T`Qp�/ő 7mMF+ő /QBMb- Fi2`� xFQTő`mD2 bQm#Q`v x2 bHQʈFv b`+ /Q
�/`2b�Ǽ2 /2}MQp�Mû?Q m 7mMF+2 BMbBMiQX .�H2 b2 pvipQǼő bvK#QHB+Fɷ HBMF 7mMF+ő
/QbvK � TǼ2M�bi�pő T`�p� bF`BTim fHB#fb2+m`Bivf?Qr/vf+HBXTv 7mMF+ő 7T2`KbX
� M� x�pÿ` 7mMF+ő /Q/Q+ b2 xFQTő`mD2 bQm#Q` b HB+2M+ő � _1�.J1X h2MiQ
TQbimT D2 T`Qp2/2M p2 7mMF+B b`+nBMbi�HHUVX SQ BMbi�H�+B D2 x�pQH�M� 7mMF+2
TF;nTQbiBMbiUV- Fi2`� pvTBbmD2 mʈBp�i2HB /�HȒő F`QFv T`Q bT`�pMû M�bi�p2MőX
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8X8X :2MiQQ

# Copyright 2019 Gentoo Authors
# Distributed under the terms of the GNU General Public License v2

EAPI=7

inherit kde5

DESCRIPTION="KDE Plasma 5 control module for for Howdy"

HOMEPAGE="https://github.com/dusekpe2/${PN}.git"
SRC_URI="https://github.com/dusekpe2/${PN}/archive/v${PV}.tar.gz"

LICENSE="GPL-2+"
SLOT="0"
KEYWORDS="~amd64 ~x86"
IUSE=""

DEPEND="
$(add_frameworks_dep kauth)
$(add_frameworks_dep kconfigwidgets)
$(add_qt_dep qtwidgets)
>=dev-util/cmake-3.12

"

RDEPEND=" ${DEPEND}
=sys-auth/howdy-2.5.1

"

src_configure() {
kde5_src_configure 

}

pkg_postinst() {
kde5_pkg_postinst
elog "Complete"

}

P#`�x2F 8X8, 1#mBH/ bQm#Q` T`Q E*J KQ/mH
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E�TBiQH� e
h2biQp�Mő

SQbH2/Mő F�TBiQHQm D2 i2biQp�Mő �THBF�+2X h2biQp�Mő #vHQ T`Qp�/ÿMQ M� pvipQ@
Ǽ2MûK E*J KQ/mHmX _Qx/ÿHBH Db2K i2biQp�Mő /Q /pQm Í�biőX S`pMő Í�bi D2
x�KÿǼ2M� M� 7mMFÍMő i2biQp�Mő- Fi2`û #vHQ iǼ2#� T`Qp�/ÿi B p T`ɩ#ÿ?m pɷpQD2
�THBF�+2X Ì�bi /`m?� b2 x�#ɷp� i2biQp�MőK TQmʈBi2HMQbiB b2 bFmTBMQm mʈBp�i2HɩX

eXR 6mMFÍMő i2biQp�Mő
6mMFÍMő i2biQp�Mő b2 x�KÿǼmD2 M� iQ- D2biHB �THBF�+2 7mM;mD2 bT`�pMÿ � THMő
pȒ2+?Mv ȹFQHv- T`Q Fi2`û D2 m`Í2M�X hőKiQ i2biQp�MőK #v b2 KÿHv T`QDői pȒ2+?Mv
TQʈ�/�pFv bi�MQp2Mû p �M�Hɷx2 � xDBbiBi- x/� DbQm bTHMÿMû � bT`�pMÿ BKTH2@
K2MiQp�MûX "ÿ?2K i2biQp�Mő Db2K M�`�xBH M� MÿFQHBF +?v#- Fi2`û #vHQ TQiǼ2#�
QT`�pBiX C2/MQiHBpÿ DbQm TQTb�Mû Mőʈ2X

*?v#� TǼB TǼB/�Mő MQpû?Q KQ/2Hm
SǼB/�p�Mő KQ/2Hɩ bB+2 T`Q#ÿ?HQ ȹbTÿȒMÿ- �H2 TǼB BKTH2K2Mi�+B Db2K M2i2biQp�H
?`�MBÍMő ?Q/MQiv � iÿKB DbQm TǼB/�Mő KQ/2Hm b T`�x/MɷK � M2#Q ?Q/Mÿ /HQm@
?ɷK DKûM2KX SǼB T`�x/MûK DKûMm b2 M�x2p M2mHQʈBH � iǼő/ÿ >Qr/v�mi?>2HT2`
b2 Q/2bH�H� T`�x/M� ?Q/MQi�X w iQ?Q /ɩpQ/m b2 ʈ�/Mɷ KQ/2H M2TǼB/�HX ovǼ2@
ȒBH Db2K iQ TQ/KőMFQm p2 iǼő/ÿ >Qr/v�mi?>2HT2`- Fi2`� QpÿǼő D2biHB D2 DKûMQ
T`�x/MûX SQFm/ D2 T`�x/Mû- D2 TǼőF�x bTmȒiÿM b T�`�K2i`2K @v � T`Q;`�K
>Qr/v /QTHMő M�x2p KQ/2Hm �miQK�iB+FvX PȒ2iǼ2Mő b?Q`� TǼB p2HKB /HQm?ûK
Ǽ2iÿx+B Db2K QT`�pBH QK2x2MőK K�tBK�HMő p2HBFQbiB 2/Bi�ÍMő?Q i2timX

*?v#M� bvM+?`QMBx�+2 /�i
*?v#Mû +?Qp�Mő M�bi�p�HQ p TǼőT�/ÿ pvK�x�Mő pȒ2+? KQ/2HɩX AKTH2K2MiQ@
p�H Db2K bB+2 bvM+?`QMBx�+B b2 bQm#Q`2K- �H2 p iQKiQ TǼőT�/ÿ b2 bK�x�H bQm@
#Q` +2HɷX S`Q#HûK #vH pvǼ2Ȓ2M TǼB/�MőK �/`2b�Ǽ2 b2 bQm#Q`2K i�Fû iǼő/ÿ
Z6BH2avbi2Kq�i+?2` � Q/+?vi�p�MőK bB;M�Hm xKÿMv �/`2b�Ǽ2X h2/v TQFm/
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eX h2biQp{MŌ

b2 Q#D2pő MÿD�Fɷ bQm#Q` Ub TQʈ�/Qp�MɷK DKûM2K � /�ivV p iQKiQ �/`2b�ǼB-
#m/2 b2 QTÿi FQMi`QHQp�i D2?Q Q#b�? � �Fim�HBxQp�i i�#mHF�X

eXk h2biQp�Mő TQmʈBi2HMQbiB
h2biQp�MőK TQmʈBi2HMQbiB b2 xDBȒȣmD2- D2biHB D2 �THBF�+2 bT`�pMÿ M�p`ʈ2M� � b D�@
FɷKB T`Q#HûKv #v b2 KQ?HB TǼB TQmʈőp�Mő b2iF�i #m/Qm+ő mʈBp�i2HûX h�Fû b2 /�
xDBbiBi- Fi2`û T`pFv M2DbQm TǼőHBȒ b`QxmKBi2HMû � x/� b2 /QF�ʈő mʈBp�i2Hû p �THB@
F�+B Q`B2MiQp�iX L2DH2TȒő D2 b�KQxǼ2DKÿ i2biQp�i M� bFmTBMÿ mʈBp�i2Hɩ- Fi2Ǽő
#m/Qm �THBF�+B b�KB pvmʈőp�iX

lʈBp�i2HɩK x i2biQp�+ő bFmTBMv Db2K pvipQǼBH i2biQp�+ő b+ûM�Ǽ- Fi2`ɷK bB
F�ʈ/ɷ xFmbBH T`QDői � Q/TQpÿ/ÿi M� Qi�xFv p2 pvipQǼ2MûK /Qi�xMőFmX h2biQp�+ő
bFmTBM� #vH� b2bi�p2M� x mʈBp�i2Hɩ `ɩxMɷ+? pÿFQpɷ+? bFmTBMX �pȒ�F ʈ�/Mɷ
x MB+? M2KÿH xFmȒ2MQbiB b T`QbiǼ2/őK E.1 SH�bK� 8X

eXkXR h2biQp�+ő b+ûM�Ǽ
h2biQp�+ő b+ûM�Ǽ #vH pvipQǼ2M i�F- �#v TQF`ɷp�H pȒ2+?Mv bi�MQp2Mû 7mMFÍMő
TQʈ�/�pFvX E�ʈ/ɷ mʈBp�i2H bB pvxFQmȒ2H M�bH2/mDő+ő ȹFQHv- TǼB Fi2`ɷ+? Db2K
TQxQ`Qp�H D2DB+? +?Qp�MőX

RX Pi2pǼ2i2 bB KQ/mH p bvbiûKQpûK M�bi�p2MőX

kX SQFmbi2 b2 TǼB/�i MQpɷ KQ/2H Q#HBÍ2D2X

jX wQ#`�xi2 bB i�#mHFm b KQ/2Hv Q#HBÍ2D2X

9X P/2#2`i2 HB#QpQHMɷ KQ/2H Q#HBÍ2D2X

8X P/2#2`i2 pȒ2+?Mv Q#HBÍ2D2X

eX ovTMÿi2 QpÿǼQp�Mő TQKQ+ő >Qr/vX

dX SǼ2M�bi�pi2 ?Q/MQim p FQM};m`�ÍMőK bQm#Q`m � mHQʈi2 xKÿMvX

3X o`�ȣi2 xTÿi T`Qp2/2Mû xKÿMvX

NX SQpQHi2 QpÿǼQp�Mő TQKQ+ő >Qr/vX

eXkXk .Qi�xMőF
SQ pvxFQmȒ2Mő i2biQp�+ő?Q b+ûM�Ǽ2 mʈBp�i2Hû pvTHMBHB �MQMvKMő /Qi�xMőF- Fi2`ɷ
DBK #vH x�/�MX .Qi�xMőF #vH bHQʈ2Mɷ x M�bH2/mDő+ő+? Qi�x2F,

RX *Q b2 o�K p �THBF�+B Hő#BHQ\

kX SǼBT�/�H� o�K �THBF�+2 bHQʈBi�\

8k



eXkX h2biQp�Mő TQmʈBi2HMQbiB

jX *Q #vbi2 xH2TȒBHB\

9X *Q b2 o�K M� �THBF�+B Hő#BHQ\

8X P?Q/MQȣi2 �THBF�+B Q/ D2/Mû /Q /2b2iBX

eXkXj a?`Mmiő pɷbH2/Fɩ
aFmTBM� i2biQp�+ő+? mʈBp�i2Hɩ #vH� bHQʈ2M� TǼ2p�ʈMÿ x QbQ# p KûK QFQHőX *őHQp�
bFmTBM� M2#vH� TǼőHBȒ `QxK�MBi�- D2HBFQʈ b2 bFH�/�H� TǼ2p�ʈMÿ x QbQ#- Fi2Ǽő DbQm
M� T`ɩKÿ`Mû ȹ`QpMB � ʈ�/Mɷ x MB+? T`QbiǼ2/ő E.1 SH�bK� 8 MBF/v TǼ2/iőK
M2TQmʈőp�HX

S`pMő mʈBp�i2H T`QȒ2H i2biQp�+őK b+ûM�Ǽ2K #2x T`Q#HûKmX .�HȒő mʈBp�i2H
TǼ2KɷȒH2H M�/ iőK- +Q xM�K2M�Dő D2/MQiHBpû TQHQʈFv p FQM};m`�+B- �H2 b+ûM�Ǽ2K
i�Fû T`QȒ2HX SQbH2/Mő mʈBp�i2H i�Fû xpH�/H T`QDői b+ûM�Ǽ2K #2x Q#iőʈőX

o /Qi�xMőFm #vH� �THBF�+2 ?Q/MQ+2M� TǼ2p�ʈMÿ FH�/MÿX C�FQ M�p`? pv@
H2TȒ2Mő #vH� M�TǼőFH�/ KQʈMQbi }Hi`Qp�Mő KQ/2Hɩ p i�#mH+2X J2xB FH�/MɷKB
Q/TQpÿ/KB TǼ2p�ʈQp�H� D2/MQ/m+?Qbi �THBF�+2X oɷbH2/Mû ?Q/MQ+2Mő �THBF�+2
#vHQ kk #Q/ɩ x2 jyX

w TQxQ`Qp�Mő T`�+2 mʈBp�i2Hɩ � /Qi�xMőFm Db2K mbQm/BH- ʈ2 #v #vHQ /Q#`û
TǼB/�i MÿFi2`� pvH2TȒ2Mő- D�FQ }Hi`Qp�Mő KQ/2Hɩ- pvbpÿiHBpFv m TQHQʈ2F FQM@
};m`�+2 M2#Q xQ#`�xQp�Mő �Fim�HMő?Q pɷbimTm x r2#F�K2`v TǼB TQǼBxQp�Mő
KQ/2Hɩ Q#HBÍ2D2X �THBF�+2 #v KQ?H� #ɷi Í�b2K pvH2TȒ2M� � /QTHMÿM� Q iviQ
7mMF+BQM�HBivX
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w�pÿ`

*őH2K T`�+2 #vHQ pvipQǼ2Mő �THBF�+2- D2ʈ mKQʈMő mʈBp�i2HB TǼB?H�Ȓ2Mő /Q bvbiûKm
GBMmt TQKQ+ő Q#HBÍ2D2 b pvmʈBiőK 2tBbimDő+ő+? T`QD2FiɩX

L2D/Ǽőp2 Db2K T`Qp2/H `2Ȓ2`ȒB- TǼB Fi2`û Db2K M�`�xBH M� MÿFQHBF 7mM;mDő+ő+?
� MÿFQHBF M27mM;mDő+ő+? T`QD2Fiɩ- � xpQHBH Db2K T`QD2Fi- Fi2`ɷ D2 M� /Q#`û ȹ`QpMB
� 7mM;mD2 TQ/H2 QÍ2F�p�MőX L�bH2/Mÿ Db2K T`Qp2/H �M�Hɷxm E*J KQ/mHm- Fi2`ɷ
T`�+mD2 b pv#`�MɷK T`QD2Fi2KX SǼB �M�Hɷx2 Db2K bB `Qx/ÿHBH #m/Qm+ő pɷbH2/MQm
�THBF�+B M� iǼő/v- b2Tb�H 7mMFÍMő � M27mMFÍMő TQʈ�/�pFv � pvipQǼBH /QKûMQpɷ
KQ/2HX

SQiû Db2K TǼBbiQmTBH F BKTH2K2Mi�+B- D2ʈ pv+?�x2H� x TǼ2/+?Qxő �M�HɷxvX
AKTH2K2Mi�+B Db2K pÿMQp�H TQKÿ`Mÿ ?Q/Mÿ Í�bm- x2DKûM� FpɩHB /QFmK2Mi�+B
FMB?QpMv Zi- p2 Fi2`û Db2K b2 xTQÍ�iFm M2/QF�x�H pɩ#2+ Q`B2MiQp�iX h�Fû TQ@
+?QT2Mő T`BM+BTɩ �mi2MiBx�+2 D2/MQiHBpɷ+? �F+ő T`Q Kÿ #vHQ xTQÍ�iFm p2HKB
bHQʈBiûX SQ ȹbTÿȒMû BKTH2K2Mi�+B bvbiûKQpû?Q KQ/mHm Db2K Ǽ2Ȓ2Mő x?Q/MQiBH
x ?H2/BbF� #2xT2ÍMQbiBX aQmÍ�biő T`�+2 #vHQ i�Fû pvipQǼ2Mő BMbi�H�ÍMő+? #�HőÍFɩ
T`Q /Bbi`B#m+2 :2MiQQ-GBMmt JBMi � PT2Mala1X hpQ`#� BMbi�H�ÍMő+? #�HőÍFɩ
#vH� TQKÿ`Mÿ M�`QÍM�- D2HBFQʈ K�K xFmȒ2MQbiB TQmx2 b /Bbi`B#m+2KB x�HQʈ2@
MɷKB M� .2#B�Mm � b Qbi�iMőKB TQmʈBiɷKB /Bbi`B#m+2KB Db2K b2 b2iF�H TQT`pûX
*2Hû Ǽ2Ȓ2Mő #vHQ TQiǼ2#� M� x�pÿ` Qi2biQp�i- +Qʈ Db2K T`Qp2/H TQKQ+ő 7mMFÍMő+?
i2biɩ � i2biQp�MőK TQmʈBi2HMQbiBX

oɷbH2/F2K iûiQ #�F�H�ǼbFû T`�+2 D2 7mMFÍMő �THBF�+2 bTHƚmDő+ő x�/�Mő
� TǼ2/+?Qxő bi�MQp2Mû TQʈ�/�pFvX oȒ2+?Mv bi�MQp2Mû +őH2 #vHv ȹbTÿȒMÿ bTH@
MÿMv B b pvipQǼ2MőK BMbi�H�ÍMő+? #�HőÍFɩ T`Q x�/�Mû /Bbi`B#m+2X

L�ȒHv #v b2 m`ÍBiÿ pÿ+B F pvH2TȒ2Mő- M�TǼőFH�/ `QxHQʈ2Mő � px?H2/ bvbiûKQ@
pû?Q KQ/mHmX o #m/Qm+Mm #v #vHQ /Q#`û �THBF�+B HûT2 Qi2biQp�i- x2DKûM� FpɩHB
Q/?�H2Mő TǼőT�/Mɷ+? +?v# � TǼB/�i HQF�HBx�+B /Q `ɩxMɷ+? D�xvFɩX
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GBi2`�im`�

RX JP_:�L- �M/`2r :Xc ElElE- h?Q`bi2MX h?2 GBMmt@S�J avbi2K
�/KBMBbi`�iQ`bǶ :mB/2 (QMHBM2)X kyRy (+BiX kyRN@yj@kd)X .QbimTMû x, ?iiT,
ffrrrXHBMmt@T�KXQ`;fGBMmt@S�J@?iKHfGBMmt@S�Jna�:X?iKHX

kX *PLG1u- .2pBM �X T�K@7�+B�H@�mi? (QMHBM2)X kyRd (+BiX kyRN@y9@Ry)X .Q@
bimTMû x, ?iiTb,ff;Bi?m#X+QKf/2pBM�+QMH2vfT�K@7�+B�H@�mi?X

jX ALh1G *P_SP_�hAPLc :�_�:1�- qBHHQrc Aha11wX PT2M*o (QM@
HBM2)X kyRN (+BiX kyRN@y9@Ry)X .QbimTMû x, ?iiTb,ffQT2M+pXQ`;X

9X J1Aa"1_:1_- S?BHBTTX S�J 6�+2 (QMHBM2)X kyRN (+BiX kyRN@y9@Ry)X .Q@
bimTMû x, ?iiTb,ff;Bi?m#X+QKfT?BHBTTK2Bb#2`;2`fT�K@7�+2X

8X EAL:- .�pBb 1X /HB#@KQ/2Hb (QMHBM2)X kyR3 (+BiX kyRN@y9@Ry)X .QbimTMû x,
?iiTb,ff;Bi?m#X+QKf/�pBbFBM;f/HB#@KQ/2HbX

eX a1o1_1AL- G2KX >Qr/v (QMHBM2)X kyRN (+BiX kyRN@y9@Ry)X .QbimTMû x,
?iiTb,ff;Bi?m#X+QKf#QHi;QHif?Qr/vX

dX h>1 Zh *PJS�Lu Gh.X Zi .Q+mK2Mi�iBQM (QMHBM2)X kyRN (+BiX kyRN@
yj@kd)X .QbimTMû x, ?iiTb,ff/Q+X[iXBQf[i@8fbB;M�Hb�M/bHQibX?iKHX

3X E.1 h2+?"�b2 (QMHBM2)X kyRk (+BiX kyRN@yj@kd)X .QbimTMû x, ?iiTb,ff
i2+?#�b2XF/2XQ`;f.2p2HQTK2MifhmiQ`B�HbfE�mi?fE�mi?n"�bB+bO
q?�inBbnE�mi?X

NX h>1 Zh *PJS�Lu Gh.X Zi .Q+mK2Mi�iBQM (QMHBM2)X kyRN (+BiX kyRN@
yj@kd)X .QbimTMû x, ?iiTb,ff/Q+X[iXBQf[i@8f/2bB;M2`@mbBM;@�@
mB@7BH2X?iKHX

RyX h>1 Zh *PJS�Lu Gh.X Zi .Q+mK2Mi�iBQM (QMHBM2)X kyRN (+BiX kyRN@
yj@kd)X .QbimTMû x, ?iiTb,ff/Q+X[iXBQf[i@8fKQ/2HpB2rX?iKHX

RRX h>1 Zh *PJS�Lu Gh.X Zi .Q+mK2Mi�iBQM (QMHBM2)X kyRN (+BiX kyRN@
yj@kd)X .QbimTMû x, ?iiTb , f f /Q+ X [i X BQ f [i @ 8 f KQ/2H @ pB2r @
T`Q;`�KKBM;X?iKHX
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http://www.linux-pam.org/Linux-PAM-html/Linux-PAM_SAG.html
http://www.linux-pam.org/Linux-PAM-html/Linux-PAM_SAG.html
https://github.com/devinaconley/pam-facial-auth
https://opencv.org
https://github.com/philippmeisberger/pam-face
https://github.com/davisking/dlib-models
https://github.com/boltgolt/howdy
https://doc.qt.io/qt-5/signalsandslots.html
https://techbase.kde.org/Development/Tutorials/KAuth/KAuth_Basics#What_is_KAuth
https://techbase.kde.org/Development/Tutorials/KAuth/KAuth_Basics#What_is_KAuth
https://techbase.kde.org/Development/Tutorials/KAuth/KAuth_Basics#What_is_KAuth
https://doc.qt.io/qt-5/designer-using-a-ui-file.html
https://doc.qt.io/qt-5/designer-using-a-ui-file.html
https://doc.qt.io/qt-5/modelview.html
https://doc.qt.io/qt-5/model-view-programming.html
https://doc.qt.io/qt-5/model-view-programming.html
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RkX :_�66- 1HBQic qPP.- .�rMc >l.1E- h2/c "�sh1_- CQb?m�X JB+`Q@
bQ7i .Q+mK2Mi�iBQM (QMHBM2)X kyRdX .QbimTMû i�Fû x, ?iiTb,ff/Q+bX
KB+`QbQ7i X +QK f 2M @ mb f rBM/Qrb @ ?�`/r�`2 f /2bB;M f /2pB+2 @
2tT2`B2M+2bfrBM/Qrb@?2HHQ@7�+2@�mi?2MiB+�iBQMX

RjX "P"ÌŐE- "QH2bH�pX S�J @ bT`�p� �mi2MiBx�ÍMő+? K2+?�MBbKɩ (QMHBM2)X
kyyy (+BiX kyRN@yj@kd)X .QbimTMû x, ?iiTb,ffrrrX`QQiX+xf+H�MFvfT�K@
bT`�p�@�mi2MiBx�+MB+?@K2+?�MBbKmfX

R9X S_PC1*h- h?2 .2#B�MX .2#B�M qBFB (QMHBM2)X kyRN (+BiX kyRN@yj@kd)X
.QbimTMû x, ?iiTb,ffrBFBX/2#B�MXQ`;fS�+F�;BM;faQm`+2S�+F�;2X

R8X S_ɨ.1E- JBHQȒc "l_.�- JB+?�HX "BM�`Mő #�HőÍFv (QMHBM2)X kyyy (+BiX
kyRN@ye@Rk)X .QbimTMû x, ?iiTb,ffrrrX`QQiX+xfbT2+B�HvfHBMmt@M�@
b2`p2`mf#BM�`MB@#�HB+FvfX

ReX h>1 .1"A�L S_PC1*hX .2#B�M SQHB+v J�Mm�H (QMHBM2)X kyRN (+BiX
kyRN@ye@Ry)X .QbimTMû x, ?iiTb , f f rrr X /2#B�M X Q`; f /Q+ f /2#B�M @
TQHB+vX

RdX >1aa- CQ2vX .2#B�M J�MT�;2b (QMHBM2)X kyRN (+BiX kyRN@y8@Rj)X .QbimTMû
x, ?iiTb,ffK�MT�;2bX/2#B�MXQ`;fi2biBM;f/2#?2HT2`f/2#?2HT2`X
dX2MX?iKHX

R3X PS1Lala1 *PLh_A"lhP_aX PT2Mala1 qBFB (QMHBM2)X kyRe (+BiX
kyRN@y8@Rj)X .QbimTMû x, ?iiTb , f f 2M X QT2Mbmb2 X Q`; f S�+F�;2 n
K�M�;2K2MiX

RNX :1LhPP 6PlL.�hAPL- AL*X :2MiQQ GBMmt (QMHBM2)X kyRN (+BiX kyRN@
y8@Rj)X .QbimTMû x, ?iiTb,ff;2MiQQXQ`;f;2i@bi�`i2/f�#QmiX

kyX :1LhPP 6PlL.�hAPL- AL*X :2MiQQ T�+F�;2b /�i�#�b2 (QMHBM2)X
kyRN (+BiX kyRN@y8@Rj)X .QbimTMû x, ?iiTb,ffT�+F�;2bX;2MiQQXQ`;f
+�i2;Q`B2bX
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https://docs.microsoft.com/en-us/windows-hardware/design/device-experiences/windows-hello-face-authentication
https://docs.microsoft.com/en-us/windows-hardware/design/device-experiences/windows-hello-face-authentication
https://docs.microsoft.com/en-us/windows-hardware/design/device-experiences/windows-hello-face-authentication
https://www.root.cz/clanky/pam-sprava-autentizacnich-mechanismu/
https://www.root.cz/clanky/pam-sprava-autentizacnich-mechanismu/
https://wiki.debian.org/Packaging/SourcePackage
https://www.root.cz/specialy/linux-na-serveru/binarni-balicky/
https://www.root.cz/specialy/linux-na-serveru/binarni-balicky/
https://www.debian.org/doc/debian-policy
https://www.debian.org/doc/debian-policy
https://manpages.debian.org/testing/debhelper/debhelper.7.en.html
https://manpages.debian.org/testing/debhelper/debhelper.7.en.html
https://en.opensuse.org/Package_management
https://en.opensuse.org/Package_management
https://gentoo.org/get-started/about
https://packages.gentoo.org/categories
https://packages.gentoo.org/categories
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SǶŌHQ?� "
AMbi�H�ÍMő TǼő`mÍF�

�THBF�+2 D2 m`Í2M� T`Q QT2`�ÍMő bvbiûKv Q#b�?mDő+ő /2bFiQTQpû T`QbiǼ2/ő E.1
SH�bK� 8X a�KQiM� �THBF�+2 D2 KQʈM� M�BMbi�HQp�i TQKQ+ő TǼBT`�p2Mɷ+? BM@
bi�H�ÍMő+? #�HőÍFɩ T`Q /Bbi`B#m+2 x�HQʈ2Mû M� .2#B�Mm- /Bbi`B#m+B PT2Mala1
� :2MiQQX .�HȒő KQʈMQbiő D2 BMbi�H�+2 TQKQ+ő M�bi`QDɩ *J�F2 � K�F2X SQbimT
BMbi�H�+2 D2 Q#b�ʈ2Mɷ p bQm#Q`m _1�.J1XK/X

"XR AMbi�H�+2 x TǼBT`�p2Mɷ+? #�HőÍFɩ
"�HőÍFv T`Q /Bbi`B#m+2 x�HQʈ2Mû M� .2#B�Mm Db2K ȹbTÿȒMÿ i2biQp�H M� ÍBbiû
BMbi�H�+B bvbiûKm Em#mMim R3XRy e9@#BiX "�HőÍFv b2 BMbi�HmDő TǼőF�x2K /TF; @B
.1"nS�*E�:1X C2HBFQʈ #�HőÍ2F F+K?Qr/v D2 x�pBbHɷ M� T`Q;`�Km >Qr/v
p2 p2`xB kX8XR Kmbő b2 M2D/Ǽőp2 M�BMbi�HQp�i >Qr/v b iQmiQ p2`xőX SǼőF�x2K
�Ti@;2i BMbi�HH @7 Hx2 pvǼ2ȒBi TQiǼ2#Mû x�pBbHQbiB �miQK�iB+FvX

"�HőÍFv T`Q /Bbi`B#m+2 PT2Mala1 Db2K i2biQp�i M� ÍBbiû BMbi�H�+B bvbiûKm
PT2Mala1 hmK#H2r22/X "�HőÍFv b2 /�Dő M�BMbi�HQp�i /pÿK� xTɩbQ#vX S`pMő x
MB+? D2 TǼB/�Mő `2TQxBi�Ǽ2R TǼőF�x2K xvTT2` �//`2TQ X .�H2 b2 Kmbő �Fim�@
HBxQp�i TǼBF�x2K xvTT2` `27`2b? � TǼőF�x2K xvTT2` BMbi�HH F+K?Qr/v b2
M�BMbi�HmD2 bvbiûKQpɷ KQ/mH x�`Qp2ƚ b T`QD2Fi2K >Qr/vX h�Fû DbQm �miQK�@
iB+Fv pvǼ2Ȓ2Mv x�pBbHQbiBX .�HȒő KQʈMQbiő D2 BMbi�H�+2 TQKQ+ő `TK TǼBHQʈ2Mɷ+?
#�HőÍFɩX _Qx/őH D2 p iQK- ʈ2 bB mʈBp�i2H Kmbő pvǼ2ȒBi x�pBbHQbiBX SǼőF�x2K `TK @
B _SJnS�*E�:1 b2 M2D/Ǽőp2 M�BMbi�HmD2 TǼBHQʈ2Mɷ #�HőÍ2F Tvi?QMj@/HB#-
TQiû #�HőÍ2F ?Qr/v � M�FQM2+ #�HőÍ2F F+K?Qr/vX

"�HőÍFv T`Q /Bbi`B#m+2 :2MiQQ Db2K i2biQp�i M� ÍBbiû BMbi�H�+B bvbiûKm
:2MiQQ "�b2 avbi2K `2H2�b2 kXeX AMbi�H�+2 b2 T`Qp�/ő #måiQ TǼőF�x2K 2#mBH/
:1LhPPnS�*E�:1 K�MB72bi +H2�M K2`;2- Fi2`ɷ pvipQǼő K�MB72bi �
T`Qp2/2 K2`;2X l iQ?QiQ TQbimTm D2 MmiMû xDBbiBi bB x�pBbHQbiB � M�BMbi�HQp�i
pȒ2+?Mv TQiǼ2#Mû #�HőÍFvX .�HȒő KQʈMQbiő D2 TǼB/�Mő bQ#Q`ɩ bvbiûKm SQ`i�;2

R?iiTb,ff/QrMHQ�/.QT2Mbmb2.Q`;f`2TQbBiQ`B2bf?QK2,/mb2FT2kfQT2Mala1n
hmK#H2r22/f?QK2,/mb2FT2k.`2TQ
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https://download.opensuse.org/repositories/home:dusekpe2/openSUSE_Tumbleweed/home:dusekpe2.repo
https://download.opensuse.org/repositories/home:dusekpe2/openSUSE_Tumbleweed/home:dusekpe2.repo
https://download.opensuse.org/repositories/home:dusekpe2/openSUSE_Tumbleweed/home:dusekpe2.repo
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� bTmȒiÿMőK TǼőF�xm 2K2`;2 *�h1:P_ufS�*E�:1nL�J1X L�TǼő@
FH�/ 2K2`;2 bvb@�mi?f?Qr/vX
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QT2Mbmb2XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX`TK BMbi�H�ÍMő #�HőÍFv
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