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.� .B`2+i �m;K2Mi�iBQM

.6 .B`2+iBQM 6BM/BM;

.JJ .Q� J�i`Bt J2i?Q/

.Q� .B`2+iBQM Q7 �``Bp�H

.P6 .2;`22b Q7 6`22/QK

1J 1H2+i`QK�;M2iB+

1aS_Ah 1biBK�iBQM Q7 aB;M�H S�`�K2i2`b oB� _Qi�iBQM�H

AMp�`B�M+2 h2+?MB[m2b

tp



1o. 1B;2M@o�Hm2 .2+QKTQbBiBQM

6P* 6Qm`i? P`/2` *mKmH�Mib

:*S� :2M2`�HBx2/ *QT`BK2 SH�M�` �``�v

:Sa :HQ#�H SQbBiBQMBM; avbi2K

>P"� >�H7 PT2M "Qt �``�v

>P"�@k >�H7 PT2M "Qt �``�v rBi? hrQ G�v2`b

G� GBM2�` �``�v

G1a GBM2�` 1[mBbT�+2/ �``�v

GJ_ GBM2�` JBMBKmK _2/mM/�M+v

GSa GQ+�H SQbBiBQMBM; avbi2K

J*J Jmim�H *QmTHBM; J�i`Bt

J:6 JQK2Mi :2M2`�iBM; 6mM+iBQM

JAJP JmHiBTH2 AMTmi JmHiBTH2 PmiTmi

J_� JBMBKmK _2/mM/�M+v �``�v

J_Ja1 J�tBKmK _QQi J2�M a[m�`2 1``Q`

Ja�1 J2�M a[m�`2 �M;mH�` 1``Q`

Ja1 J2�M a[m�`2 1``Q`

JlaA* JlHiBTH2 aA;M�H *H�bbB}+�iBQM

L*S� L2bi2/ *QT`BK2 SH�M�` �``�v

LG� L2bi2/ GBM2�` �``�v

LS� L2bi2/ SH�M�` �``�v

LlG� LQMmMB7Q`K GBM2�` �``�v
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P"� PT2M "Qt �``�v

PS P#HB[m2 S`QD2+iBQM

S*� S�`�HH2H *QT`BK2 �``�v

SJ S`QT�;�iQ` J2i?Q/

SL� S�`�HH2H L2bi2/ �``�v

SP"� S�`iB�H PT2M "Qt �``�v

SP"�@G S�`iB�H PT2M "Qt �``�v rBi? G G2p2Hb

Sa S2�F a2�`+?

Saa S�`iB�H aT2+i`�H a2�`+?

_6 _�/BQ 6`2[m2M+v

_6A. _�/BQ@6`2[m2M+v A.2MiB}+�iBQM

_Ja1 _QQi J2�M a[m�`2 1``Q`

a._ aQ7ir�`2 .2}M2/ _�/BQ

aL_ aB;M�H@hQ@LQBb2 _�iBQ

aPa a2+QM/ P`/2` ai�iBbiB+b

aa aT�iB�H aKQQi?BM;

ao. aBM;mH�`@o�Hm2 .2+QKTQbBiBQM

l*S� lM7QH/2/ *QT`BK2 SH�M�` �``�v

lG� lMB7Q`K GBM2�` �``�v

l_� lMB7Q`K _2+i�M;mH�` �``�v

tpBB



h>1aAa �"ah_�*h

L�J1, A#`�?BK "�vQmKB �#QmK�?KQm/

hAhG1 P6 ahl.u, hrQ@.BK2MbBQM�H .B`2+iBQM Q7 �``Bp�H 1biBK�iBQM mbBM;

aT�`b2 �``�vb

J�CP_ 6A1G., 1H2+i`B+�H 1M;BM22`BM;

.�h1 P6 .1:_11, ��T`BH kykR

.B`2+iBQM Q7 �``Bp�H U.Q�V 2biBK�iBQM Bb 2bb2MiB�H BM K�Mv �TTHB+�iBQMb bm+? �b `�/�`b

�M/ KQ#BH2 i2H2+QKKmMB+�iBQMb bvbi2KbX �KQM; i?2 #2bi r�vb Q7 T2`7Q`KBM; .Q�

2biBK�iBQM Bb mbBM; �M �``�v Q7 b2MbQ`b U�Mi2MM�bV �``�M;2/ BM � HBM2�`- TH�M�` Q` i?`22@

/BK2MbBQM�H ;2QK2i`vX h?2 }`bi Bb i?2 KQbi +QKKQM BM `2b2�`+? �M/ �TTHB+�iBQMbX

>Qr2p2`- TH�M�` �``�vb �`2 ;�BMBM; KQ`2 �ii2MiBQM `2+2MiHvX GBM2�` �``�vb +�M QMHv

2biBK�i2 � bBM;H2 �M;H2- �xBKmi? 7Q` 2t�KTH2c r?2`2�b TH�M�` �``�vb +�M 2biBK�i2

2H2p�iBQM �M/ �xBKmi?- BX2X irQ@/BK2MbBQM�H .Q� 2biBK�iBQM Bb TQbbB#H2X A7 �M �``�v Bb

TH�+2/ mMB7Q`KHv QM � ;`B/- Bi Bb +�HH2/ mMB7Q`Kc �M/ B7 bQK2 2H2K2Mib Q7 bm+? � ;`B/

�`2 KBbbBM;- i?2 �``�v Bb bT�`b2X 6Q` BMbi�M+2- i?2 mMB7Q`K HBM2�` �``�v UlG�V Bb i?2

bBKTH2bi �M/ KQbi m#B[mBiQmb �Mi2MM� �``�v BM mb2X

hQ ;2i �M;H2 2biBK�i2b 7`QK �Mv �``�v- �M �H;Q`Bi?K 7Q` .Q� 2biBK�iBQM Bb `2@
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[mB`2/X J�Mv �H;Q`Bi?Kb ?�p2 #22M T`QTQb2/ 7Q` .Q� 2biBK�iBQM BM i?2 T�bi /2+�/2bX

>Qr2p2`- bQK2 Q7 i?2K �`2 mb�#H2 rBi? � p�`B2iv Q7 �Mi2MM� �``�vb rBi? �TT`QT`B�i2

KQ/B}+�iBQMbX h?2 KQbi 7�KQmb �H;Q`Bi?Kb 7Q` .Q� 2biBK�iBQM �`2 JlHiBTH2 aA;M�H

*H�bbB}+�iBQM UJlaA*V �M/ 2biBK�iBQM Q7 bB;M�H T�`�K2i2`b pB� `Qi�iBQM�H BMp�`B�M+2

i2+?MB[m2b U1aS_AhVX h?2b2 �H;Q`Bi?Kb- �KQM; Qi?2`b- miBHBx2 2biBK�i2/ bi�iBbiB+b

7`QK i?2 }MBi2 b�KTH2b �p�BH�#H2 7`QK i?2 �``�v QmiTmiX a2+QM/ Q`/2` bi�iBbiB+b U�miQ@

+Q``2H�iBQMV 2biBK�i2b �`2 p2`v mb27mH BM K�Mv �TTHB+�iBQMb- #mi +�M #2 bm`T�bb2/ #v

?B;?2` Q`/2` bi�iBbiB+b BM b+2M�`BQb HBF2 +QHQ`2/ :�mbbB�M MQBb2X _2+2MiHv- 7Qm`i? Q`/2`

+mKmH�Mib- � ?B;?2` Q`/2` bi�iBbiB+b 2biBK�i2 Bb ;�BMBM; �ii2MiBQM BM .Q� 2biBK�iBQMX

h?Bb i?2bBb T`QpB/2b � +QKT`2?2MbBp2 `2pB2r Q7 k. bT�`b2 b2MbQ` �``�vb mb2/ 7Q`

k.@.Q� 2biBK�iBQMX h?2 K2�MBM; Q7 bT�`b2 Bb +H�`B}2/ �M/ i?2 T`QT2`iB2b Q7 i?2 bT�`b2

�``�vb �`2 2tTHQ`2/ BM �//BiBQM iQ T2`7Q`K�M+2 K2i`B+b iQ +QKT�`2 i?2 �``�vbX h?2

T`2b2Mi2/ +QKT`2?2MbBp2 `2pB2r Q7 KQ`2 i?�M jy T�T2`b mbBM; bT�`b2 TH�M�` �``�vb

Bb ?QT27mHHv mb27mH 7Q` `2b2�`+?2`b �BKBM; �i }M/BM; M2r �``�v /2bB;MbX E2v b2H2+i2/

T`QT2`iB2b Q7 i?2 `2pB2r2/ �``�vb �`2 bmKK�`Bx2/ BM irQ i�#H2b �i i?2 2M/ Q7 i?Bb

`2pB2rX 6m`i?2`KQ`2- i?Bb i?2bBb T`QTQb2b M2r bT�`b2 b2MbQ` �``�vb �M/ /Bb+mbb2b bQK2

Q7 i?2B` /2bB`2/ T`QT2`iB2bX AM T�`iB+mH�`- bQK2 �``�vb rBi? H�`;2 MmK#2` Q7 +QMb2+miBp2

H�;b BM i?2 7Qm`i? Q`/2` /Bz2`2M+2 +Q�``�v U9@.*V �`2 BMp2biB;�i2/X AM �//BiBQM- /2bB;M

Q7 �``�vb rBi? HBKBi2/ MmK#2` Q7 b2MbQ`b BM T`2b2M+2 Q7 Kmim�H +QmTHBM; Bb 2t�KBM2/X
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*>�Sh1_ R

ALh_P.l*hAPL

h?2 i2`K õ/B`2+iBQM Q7 �``Bp�H U.Q�V 2biBK�iBQMö `272`b iQ i?2 T`Q+2bbBM; /QM2 #v �

`2+2Bp2` iQ ;m2bb i?2 /B`2+iBQM Q7 BM+QKBM; bB;M�HbX >mK�Mb- 7Q` 2t�KTH2- 2biBK�i2

i?2 bQm`+2 Q7 bQmM/ �7i2` T`Q+2bbBM; i?2 irQ bQmM/ +QTB2b `2+2Bp2/ #v i?2B` irQ 2�`bX

AMbTB`2/ #v i?Bb- bQK2 `2b2�`+?2`b miBHBx2 KmHiBTH2 KB+`QT?QM2b iQ �HHQr +QKTmi2`b

iQ 2biBK�i2 i?2 /B`2+iBQM Q7 �``Bp�H Q7 bQmM/b (R�j)c i?Bb +�M #2 mb2/- 7Q` 2t�KTH2- iQ

�miQK�iB+�HHv KQp2 � +�K2`� iQ 7QHHQr � bT2�F2` QM i?2 bi�;2 (9)X aBKBH�`Hv- Qi?2`

`2b2�`+?2`b miBHBx2 KmHiBTH2 �Mi2MM�b iQ 2biBK�i2 i?2 /B`2+iBQM Q7 �``Bp�H Q7 2H2+i`QK�;@

M2iB+ U1JV r�p2bX

1J .Q� r�b BM mb2 �#Qmi � +2Mim`v �;QX AM RNkk- � #QQF 2MiBiH2/ õqB`2H2bb

.B`2+iBQM 6BM/BM;ö r�b Tm#HBb?2/ (8)- r?B+? r�b � +QMiBMm�iBQM Q7 2�`HB2` �+iBpBiv BM

i?Bb }2H/X .m`BM; i?2 H�bi +2Mim`v- i2+?MQHQ;B+�H �/p�M+2b BM bB;M�H ;2M2`�iBQM �M/

�KTHB}+�iBQM �i ?B;? 7`2[m2M+B2b UMQr�/�vb KBHHBK2i2` r�p2 �M/ i2`�?2`ixV- �HQM;

rBi? �/p�M+2b BM /B;Bi�H bB;M�H T`Q+2bbBM; �M/ i?2 +�T�#BHBiB2b Q7 T`Q+2bbQ`b ?�b �HHQr2/

KQ`2 �TTHB+�iBQM Q7 /B`2+iBQM }M/BM; U.6V BM � TH2i?Q`� Q7 bBim�iBQMbX

.Q� 2biBK�iBQM +�M #2 QM2@/BK2MbBQM�H UR.V- r?B+? }M/b �M 2biBK�i2 Q7 � bBM;H2

R



�``Bp�H �M;H2 Ui?2 �xBKmi? �M;H2VX P`- Bi +�M #2 irQ@/BK2MbBQM�H Uk.V- r?2`2#v i?2

�xBKmi? �M/ 2H2p�iBQM �M;H2b �`2 2biBK�i2/X h?2 H�ii2` +�b2 `2+2Bp2/ H2bb �ii2MiBQM

+QKT�`2/ iQ i?2 7Q`K2`c #2+�mb2 KQ`2 bi2Tb �`2 `2[mB`2/ iQ ;2i +Q``2+i 2biBK�iBQMX

6Q` 2t�KTH2- bQK2iBK2b i?2 �xBKmi? �M/ 2H2p�iBQM �M;H2b �`2 2biBK�i2/ b2T�`�i2Hv-

i?2M- �M 2ti`� T�B`BM; bi2T Bb `2[mB`2/ iQ K�i+? `2H�i2/ �xBKmi? �M/ 2H2p�iBQM �M;H2b

iQ vB2H/ i?2 +Q``2+i /B`2+iBQMb BM i?2 bT�+2X h?Bb rQ`F �BKb iQ 7Q+mb QM k. .Q� mbBM;

bT�`b2 �``�vb- /2}M2/ BM *?�Ti2` 9X

hrQ@/BK2MbBQM�H Uk.V .Q� 2biBK�iBQM Bb BKTQ`i�Mi BM K�Mv �TTHB+�iBQMb BM+Hm/@

BM; `�/BQ �bi`QMQKv- KQ#BH2 i2H2+QKKmMB+�iBQM bvbi2Kb- bQM�`- �M/ `�/�` (e)X aQK2

bT2+B}+ 2t�KTH2b �`2, RV AMi2`72`2M+2 KBiB;�iBQM #v /2i2`KBMBM; i?2 /B`2+iBQM Q7 BM@

i2`72`2M+2 Q` D�KKBM; bQm`+2b �M/ MQi �KTHB7vBM; i?Qb2 /B`2+iBQMb (d)X kV .2i2`KBMBM;

HQ+�iBQMb Q7 ;`QmM/ bi�iBQMb mbBM; �B`#Q`M2 �Mi2MM� �``�vX jV 1biBK�iBM; i?2 +?�MM2H

Q7 K�bbBp2 KmHiBTH2 BMTmi KmHiBTH2 QmiTmi UJAJPV bvbi2KX 9V :2bim`2 b2MbBM;X

�Hi?Qm;? � bBM;H2 �Mi2MM� +�M #2 miBHBx2/ mM/2` bT2+B}+ +QM/BiBQMb iQ 2biBK�i2 i?2

.Q� Q7 bQK2 bB;M�Hb- KQbi Q7 i?2 `2b2�`+? �+iBpBiv BM i?2 T�bi /2+�/2b miBHBx2/ �M �``�v

Q7 �Mi2MM�b 7Q` i?Bb i�bFX h?2 7QHHQrBM; b2+iBQMb #`B2~v /2b+`B#2 ;2M2`�H +�i2;Q`B2b Q7

HQ+�HBx�iBQM- �M/ ?Qr .Q� 2biBK�iBQM �M/ i?Bb rQ`F }i BMiQ i?Bb rQ`H/X

RXR Pp2`pB2r Q7 GQ+�HBx�iBQM

SQbBiBQMBM; �M/ HQ+�HBx�iBQM �`2 p2`v #`Q�/ i2`KbX 6Q` BMbi�M+2- ;HQ#�H TQbBiBQMBM;

bvbi2K U:SaV �M/ +2HHmH�` iQr2`b +�M #2 mb2/ iQ HQ+�i2 /2pB+2bX �MQi?2` 2t�KTH2

Bb � KQpBM; `Q#Qi HQ+�iBM; Bib2H7 BM/QQ`bX JQ`2 T`2+Bb2Hv- i?Bb KQpBM; `Q#Qi Bb /QBM;

k



GSa

a2H7

_2KQi2
�+iBp2

S�bbBp2
_�M;2

.Q�

6B;m`2 RXR, GQ+�H TQbBiBQMBM; bvbi2K UGSaV +H�bbB}+�iBQM

M�pB;�iBQM- bBM+2 Bi KQp2b �M/ `2HQ+�i2b Bib2H7 +QMiBMmQmbHvX AM i?2 7QHHQrBM; /Bb+mbbBQM-

irQ i2`Kb �`2 mb2/, �M+?Q` �M/ i�`;2iX h?2 7Q`K2` `272`b iQ � }t2/ TQBMi �i r?B+?

i?2 2biBK�iBQM Bb +�``B2/ QmiX h?2 H�ii2` /2MQi2b i?2 Q#D2+i iQ #2 HQ+�HBx2/X

�T�`i 7`QK i?2 :Sab- HQ+�H TQbBiBQMBM; bvbi2Kb UGSabV �`2 Q7 BMi2`2bi ?2`2X 6B; RXR

b?Qrb i?2 +H�bbB}+�iBQM Q7 GSab �M/ ?B;?HB;?ib i?2 7Q+mb Q7 i?Bb rQ`F- r?B+? Bb .Q�

2biBK�iBQMX GSa +�M #2 +H�bbB}2/ iQ b2H7 Q` `2KQi2 TQbBiBQMBM;X h?2 7Q`K2` K2�Mb
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7QmM/ mbBM; +QKTHB+�i2/ �TT`Q�+?2b (k9- jy- jR)X Pi?2` b2MbQ` �``�vb r2`2 /2p2HQT2/

kR



Qp2` i?2 H�bi 72r /2+�/2b BM+Hm/BM; qB+?K�MM (jk)- +QT`BK2 (jj- j9)- KmHiB@H2p2H T`BK2

(j8)- M2bi2/ (je)- bmT2` M2bi2/ (jd)- �M/ +�MiQ` (j3) �``�vb- �KQM; Qi?2`bX

AM i2`Kb Q7 bT�+2 �M/ TQr2` #m/;2i- bT�`b2 �``�vb �`2 p�Hm�#H2 �b i?2v +�M `2/m+2

i?2 +Qbi- Q` BM+`2�b2 i?2 T2`7Q`K�M+2 7Q` i?2 b�K2 +QbiX h?2 �``�v ;2QK2i`v TH�vb

� F2v `QH2 BM i?2 /B`2+iBQM }M/BM; T2`7Q`K�M+2 �M/ +�T�#BHBivX AM i?2 HBi2`�im`2- R.

�Mi2MM� �``�vb ?�p2 #22M mb2/ 2ti2MbBp2HvX � MB+2 +QKT�`BbQM 7Q` i?2 i?`22 HBM2�`

bT�`b2 �``�vb, qB+?K�MM (jk)- M2bi2/ (je)- �M/ bmT2` M2bi2/ (jd) �``�vb r�b Tm#HBb?2/

BM kyRd #v _�D�K FB �M/ EQBpmM2M (jN)X h?2 �`iB+H2 7Q+mb2/ QM /2`BpBM; 2tT`2bbBQMb

7Q` i?2 K�tBKmK �T2`im`2- �M/ +QKT�`BM; i?2 T2`7Q`K�M+2 Q7 i?2b2 �``�vb rBi? i?2

QTiBK�H J_�X �MQi?2` rQ`F #v �H�rb? �M/ Jm[�B#2H (j8) +QKT�`2/ i?2 +QT`BK2

(jj- j9)- L2bi2/ (je)- �M/ amT2` M2bi2/ (jd) �``�vb rBi? KmHiB@H2p2H T`BK2 �``�v- r?B+?

Bb �M 2ti2MbBQM Q7 i?2 +QT`BK2 �``�v- �M/ i?2v �HbQ +QKT�`2/ rBi? � +QKT`2bb2/ KmHiB@

H2p2H T`BK2 �``�v BM i2`Kb Q7 .Q� 2biBK�iBQM T2`7Q`K�M+2 mM/2` Kmim�H +QmTHBM;

+QMbB/2`BM; JlaA* �H;Q`Bi?K �M/ bT�`b2 `2+QMbi`m+iBQM �H;Q`Bi?KbX >Qr2p2`- i?2

irQ bim/B2b �#Qp2 �`2 HBKBi2/ iQ R. �``�vbX

h?2`2 Bb � ;`QrBM; BMi2`2bi BM k. �M/ i?`22@/BK2MbBQM�H Uj.V �``�vb i?�i mbm�HHv

`2bmHi BM � Km+? }M2` HQ+�iBQM `2bQHmiBQMX J�xHQmi 2i �HX (9y) T`2b2Mi2/ � +QKT�`BbQM

#2ir22M i?2 mMB7Q`K `2+i�M;mH�` �``�v Ul_�V �M/ i?2 G@b?�T2/ �``�v UK�/2 mT Q7

irQ Q`i?Q;QM�H lG�b b?�`BM; � bBM;H2 b2MbQ`VX LQM2i?2H2bb- i?2v +QMbB/2`2/ QMHv irQ

�``�vb i?�i �`2 MQi bT�`b2 U`272` iQ i?2 /Bb+mbbBQM BM a2+iBQM 9XjXkVX �MQi?2` p2`v i?Q`@

Qm;? `2pB2r 7Q` R. �M/ k.@.Q� 2biBK�iBQM r�b Tm#HBb?2/ BM kyRy #v :2`b?K�M 2i �HX

(9R)X Ai +Qp2`2/ i?2 7mM/�K2Mi�H +QM+2Tib �M/ 7Q+mb2/ QM b2�`+?@7`22 i2+?MB[m2b- �M/

�H;Q`Bi?Kb i?�i rQ`F 7Q` �`#Bi`�`v �``�vb- r?B+? BM+Hm/2 mMB7Q`K �M/ bT�`b2 �``�vbX

kk



PM i?2 ;2M2`�H iQTB+ Q7 2biBK�iBQM BM bB;M�H T`Q+2bbBM;- wQm#B` 2i �HX (9k) T`2b2Mi2/ �

imiQ`B�H r?B+? BM+Hm/2b p�Hm�#H2 BM7Q`K�iBQM QM .Q� 2biBK�iBQM- #mi /Q2b MQi /2b+`B#2

bT2+B}+ �``�v ;2QK2i`B2bX h?2`2 �`2 �HbQ H2bb `2H�i2/ +QKT�`BbQM bim/B2b #v EB�MB �M/

S2x2b?F (9j)- E?2/2F�` �M/ JmF?QT�/?v�v (99)- �?K2/ 2i �HX (98)- �/?BF�`B �M/

.`Qx/2MFQ (9e)- �M/ `2pB2rb BM Qi?2` �`2�b `2H�i2/ iQ .Q� 2biBK�iBQM (9d- 93)X

JQbi Q7 i?2 Tm#HBb?2/ rQ`F Bb ;2M2`�HHv +QM+2`M2/ rBi? .Q� 2biBK�iBQM Q7 bQm`+2b

BM i?2 7�`@}2H/X h?�i Bb- bQm`+2b 7�` �r�v 7`QK i?2 6`2bM2H `2;BQM Q7 i?2 �Mi2MM� �``�vX

h?2`2 Bb �HbQ j.@.Q� 2biBK�iBQM- r?B+? Bb +QM+2`M2/ rBi? }M/BM; .Q� �M/ `�M;2 7Q`

bQm`+2b BM i?2 M2�`@}2H/ Q7 i?2 �``�vX AM 7�+i- i?2 7�`@}2H/ `2;BK2 +�M #2 +QMbB/2`2/

�b �M 2ti2MbBQM Q7 i?2 M2�`@}2H/ QM2- rBi? BM}MBi2 `�M;2X

h?Bb +?�Ti2` �BKb iQ T`QpB/2 �M Qp2`pB2r Q7 irQ@/BK2MbBQM�H /B`2+iBQM }M/BM; �H;Q@

`Bi?KbX AM T�`iB+mH�`- i?2 2bb2MiB�Hb Q7 k.@.Q� 2biBK�iBQM �`2 2tTHQ`2/ BM b2+iBQM jXkX

h?2 M2ti +?�Ti2` �BKb iQ T`QpB/2 �M Qp2`pB2r Q7 bT2+B}+ k. bT�`b2 b2MbQ` ;2QK2i`B2b

BM i?2 +QMi2ti Q7 .Q� 2biBK�iBQM- BX2X k. bT�`b2 b2MbQ` ;2QK2i`B2b i?�i ;Q BM i�M/2K

rBi? bT2+B�H .Q� 2biBK�iBQM �H;Q`Bi?KbX

JQ`2Qp2`- i?2 7QHHQrBM; K�i?2K�iB+�H MQi�iBQM Bb mb2/, 6Q` � K�i`Bt �- �_ Bb Bib

+QKTH2t +QMDm;�i2- �u Bb Bib i`�MbTQb2- �M/ �i Bb Bib >2`KBiB�MX h?2 QT2`�iQ` E Bb

i?2 2tT2+i�iBQM QT2`�iQ`- ú Bb i?2 E`QM2+F2` T`Q/m+i- ñ Bb i?2 E?�i`B@_�Q T`Q/m+i-

#QH/@7�+2 HQr2`@+�b2 H2ii2`b U2X;X- �V bi�M/ 7Q` p2+iQ`b- #QH/@7�+2 mTT2`@+�b2 H2ii2`b

U2X;X- �V bi�M/ 7Q` K�i`B+2b- �M/ i?2 Qp2`?2�/ ?�i U�b BM ÞrV /2MQi2b i?2 2biBK�i2/

p2`bBQM Q7 i?2 p�`B�#H2 #2HQr BiX

kj



jXk hrQ@/BK2MbBQM�H .Q� 1biBK�iBQM 1bb2MiB�Hb

� irQ@/BK2MbBQM�H .Q� 2biBK�iBQM T`Q#H2K +�M #2 /2+QKTQb2/ BMiQ irQ b2T�`�i2

R.@.Q� 2biBK�iBQM T`Q#H2Kb- r?2`2 bQK2 R. �H;Q`Bi?Kb +�M #2 miBHBx2/X q?2M i?2

k. 2biBK�iBQM T`Q#H2K Bb /2+QKTQb2/ BMiQ irQ HBM2�` T`Q#H2Kb- �miQK�iB+ T�B`BM; Q7

�M;H2b Bb �M �/p�Mi�;2- �b i?Bb mbm�HHv K2�Mb H2bb +QKTH2tBiv �M/ #2ii2` 2biBK�i2b

(e- 9N)X AM i?2 `2b2�`+? HBi2`�im`2- b2p2`�H r2HH@2bi�#HBb?2/ �H;Q`Bi?Kb 7Q` R. /B`2+iBQM

}M/BM; �`2 mb2/ bm+? �b JlaA* (RN) �M/ 1aS_Ah (8y)X >Qr2p2`- `2�H@iBK2 �M�HvbBb

Q7i2M `2[mB`2b 7�bi2` �H;Q`Bi?Kb i?�i /Q MQi `2[mB`2 2Bi?2` bBM;mH�`@p�Hm2 /2+QKTQbBiBQM

Uao.V Q` 2B;2M@p�Hm2 /2+QKTQbBiBQM U1o.VX lbm�HHv- b2�`+?@7`22 �H;Q`Bi?Kb �`2 7�bi2`

i?�M bm#bT�+2 K2i?Q/b (9R)X �M 2t�KTH2 Q7 �M �H;Q`Bi?K i?�i /Q2b MQi `2[mB`2 ao.

Q` 1o. Bb i?2 T`QT�;�iQ` K2i?Q/ USJV r?B+? 2KTHQvb H2�bi@b[m�`2b QM i?2 `2+2Bp2/

+Qp�`B�M+2 K�i`Bt (8R)X h?2 mb2 Q7 2ti2M/2/ p2`bBQMb Q7 i?2b2 �H;Q`Bi?Kb +�M #2

7QmM/ BM K�Mv rQ`FbX 6Q` 2t�KTH2- k. JlaA* r�b `2TQ`i2/ BM (8k)- k. 1aS_Ah BM

(e- 8j- 89)- �M/ i?2 SJ BM (88�83)X h?2 7QHHQrBM; ;2M2`�H [m2biBQMb �`2 BKTQ`i�Mi BM

+?�`�+i2`BxBM; �Mv k.@.Q� 2biBK�iBQM �H;Q`Bi?K- bQK2 Q7 i?2K �`2 #Q``Qr2/ 7`QK

i?2 R. +�b2,

Ç *�M i?2 K2i?Q/ `2bQHp2 KQ`2 bB;M�Hb i?�M i?2 MmK#2` Q7 T?vbB+�H b2MbQ`b\ r?B+?

Bb p�Hm�#H2 BM MmK2`Qmb +�b2b (8N)X

Ç �`2 i?2 �p�BH�#H2 T?vbB+�H b2MbQ`b 7mHHv miBHBx2/\ h?�i Bb- b2MbQ`b �`2 MQi mM/2`@

miBHBx2/ Q` MQM@2bb2MiB�H (j3- ey)X 6Q` BMbi�M+2- �H;Q`Bi?Kb #�b2/ QM SJ mbm�HHv

QMHv `2bQHp2 bQm`+2b H2bb i?�M ?�H7 i?2 MmK#2` Q7 T?vbB+�H b2MbQ`b (eR)X

k9



Ç q?�i �`2 i?2 `�M;2b Q7 �M;H2b i?2 k. �H;Q`Bi?K bm++2bb7mHHv +Qp2`b\ 6Q` BM@

bi�M+2- bQK2 �H;Q`Bi?Kb 7�BH 7Q` ?B;? 2H2p�iBQM �M;H2b (8e)X

Ç *�M i?2 b2MbQ` �``�v T2`7Q`K r2HH BM `2�H +QM/BiBQMb\ 7Q` 2t�KTH2 BM T`2b2M+2

Q7 Kmim�H +QmTHBM; (ek) �M/ KQ/2H KBbK�i+? (ej- e9)X �HbQ Bb Bi `Q#mbi iQ b2MbQ`

7�BHm`2\ (e8- ee)

:2M2`�HHv- i?2 �T2`im`2 Q7 i?2 �``�v Bb /B`2+iHv `2H�i2/ iQ i?2 K�tBKmK MmK#2`

Q7 `2bQHp�#H2 bQm`+2b- �M/ i?2 BMi2`@b2MbQ` bT�+BM; Bb `2H�i2/ iQ TQbbB#H2 �HB�bBM; Q7

bQK2 �M;H2 2biBK�i2bc KQ`2 /2i�BHb BM (9e) �M/ `272`2M+2b i?2`2BMX A7 i?2 HBM2�` bT�`b2

�``�v +�M T`QpB/2 i?2 b�K2 K�BM HQ#2 #2�KrB/i? �b � lG�- i?2M Bi b?QmH/ #2 �#H2

iQ `2bQHp2 i?2 b�K2 MmK#2` Q7 bQm`+2b �b i?2 lG�X �Hi2`M�iBp2Hv- B7 i?2 HBM2�` bT�`b2

�``�v ?�b � +QMiBMmQmb U?QH2@7`22V +Q�``�v lG�- i?2M Bi b?QmH/ #2 �#H2 iQ `2bQHp2 i?2

b�K2 MmK#2` Q7 bQm`+2b �b � lG� bBKBH�` iQ i?2 +Q�``�v (9e)X aBKBH�` B/2�b �`2 mb2/

7Q` k.@.Q� 2biBK�iBQM- r?2`2 Bi Bb T`272``2/ iQ ;2i �b +HQb2 �b TQbbB#H2 iQ mMB7Q`K

`2+i�M;mH�` +Q�``�vX h?2 M2ti bm#b2+iBQMb #`B2~v K2MiBQM i?2 bvbi2K KQ/2H 7Q` k.@

.Q� 2biBK�iBQM- i?2M 2tTHQ`2 i?2 +Q�``�v +QM+2Ti- � mb27mH K�i?2K�iB+�H T`QT2`iv

i?�i Bb miBHBx2/ BM K�Mv .Q� 2biBK�iBQM �H;Q`Bi?KbX

jXkXR k. avbi2K JQ/2H

h?2 k. bvbi2K KQ/2H /2b+`B#2b i?2 bB;M�Hb 2K2`;BM; 7`QK i?2 bQm`+2b iQ #2 HQ+�HBx2/-

i?2 �Mi2MM� �``�v- �M/ i?2 2KTHQv2/ bB;M�H T`Q+2bbBM; iQ 2ti`�+i 72�im`2b Q7 BMi2`@

2biX h?2 bB;M�Hb +�M #2 BM i?2 7�`@}2H/ Q` i?2 M2�`@}2H/- TQH�`Bx2/ Q` MQM@TQH�`Bx2/-

+Q?2`2Mi Q` BM+Q?2`2Mi- +Q``2H�i2/ Q` mM+Q``2H�i2/X h?2 b2MbQ` �``�v +QmH/ #2 R.-
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k.- Q` j.- mMB7Q`K Q` bT�`b2 Q` M2Bi?2` Ub22 a2+iBQM 9XjVX h?2 b2MbQ`b +�M #2 QKMB@

/B`2+iBQM�H Q` /B`2+iBQM�H- TQH�`Bx2/ Q` MQM@TQH�`Bx2/X h?2 72�im`2b iQ #2 2biBK�i2/

+QmH/ #2 i?2 R.@.Q�- Q` k.@.Q�- TQH�`Bx�iBQM- Q` `�M;2 U/Bbi�M+2 iQ i?2 bQm`+2VX

h?2 T`2pBQmb b+2M�`BQb �`2 +2`i�BMHv MQi +QKT`2?2MbBp2 �M/ 2ti`� +QMbB/2`�iBQMb �`2

`2[mB`2/ 7Q` T`�+iB+�H BKTH2K2Mi�iBQMbX 6Q` BMbi�M+2- Kmim�H +QmTHBM;- b2MbQ` 7�BHm`2-

�``�v +�HB#`�iBQM- �M/ b2MbQ` +?�`�+i2`BbiB+b KBbK�i+? �`2 bQK2 T?vbB+�H ?BM/`�M+2b

7Q` bm++2bb7mH /2THQvK2Mi Q7 � 7mM+iBQMBM; bvbi2KX

�M 2t�KTH2 Q7 MBM2@2H2K2Mi l_� Bb b?QrM BM i?2 '7( TH�M2 Q7 6B;X jXR iQ BHHmbi`�i2

BKTQ`i�Mi ;2QK2i`B+�H p�`B�#H2bX h?2 7QHHQrBM; bvK#QHb �`2 mb2/ �+`Qbb i?Bb /Q+mK2Mi-

�M/ i?2 K2�MBM; K2MiBQM2/ ?2`2 Bb �bbmK2/ mMH2bb Qi?2`rBb2 MQi2/X

Ç 	 Bb i?2 MmK#2` Q7 bM�Tb?Qib-

Ç � Bb i?2 MmK#2` Q7 M�``Qr@#�M/ BKTBM;BM; bQm`+2b �M/ � Bb mb2/ 7Q` i?2 �i?

bQm`+2 UBX2X � � �
 �
 w 
�V-

Ç �� �M/ �� �`2 mb2/ 7Q` i?2 MmK#2` Q7 �Mi2MM� 2H2K2Mib BM i?2 HBM2�` bm#�``�v �

Ui?2 2t�+i K2�MBM; Bb +H�`B}2/ 7Q` 2�+? �Mi2MM� �``�v ;2QK2i`vV-

Ç �� Bb i?2 iQi�H MmK#2` Q7 T?vbB+�H b2MbQ`b BM i?2 �``�v-

Ç �� Bb i?2 7mM/�K2Mi�H bT�+BM; �HQM; i?2 '@�tBb- �� Bb i?2 7mM/�K2Mi�H bT�+BM;

�HQM; i?2 (@�tBb- Q7i2M �� � ��-

Ç �� n <�
 �z> Bb i?2 �xBKmi? �M;H2 Q7 i?2 �i? bQm`+2 UK2�bm`2/ 7`QK i?2 TQbBiBp2

'@�tBbV- r� n <�
 z> Bb i?2 2H2p�iBQM �M;H2 UK2�bm`2/ 7`QK i?2 TQbBiBp2 )@�tBbVc

i?2b2 �M;H2b �`2 BHHmbi`�i2/ BM 6B;X jXR-

ke



Ç k� n <�
 z> Bb i?2 �M;H2 #2ir22M i?2 HBM2 +QMM2+iBM; �i? bQm`+2 rBi? i?2 Q`B;BM

�M/ i?2 TQbBiBp2 (@�tBb- l� n <�
 z> Bb i?2 �M;H2 #2ir22M i?2 HBM2 +QMM2+iBM; �i?

bQm`+2 rBi? i?2 Q`B;BM �M/ i?2 TQbBiBp2 '@�tBbX

AM �//BiBQM- i?2 7QHHQrBM; /B`2+iBQM +QbBM2b �`2 mb2/ #v bQK2 �mi?Q`b iQ bBKTHB7v 2t@

T`2bbBQMb

$� C� +Qb	l�
 C� bBM	r�
 +Qb	��

 UjXRV

%� C� +Qb	k�
 C� bBM	r�
 bBM	��

 UjXkV

r?2`2 k� �M/ l� �`2 +�HH2/ 2H2+i`B+ �M;H2b- �M/ i?2v bBKTHB7v K�Mv �M�HviB+�H 2tT`2b@

bBQMb bBM+2 i?2v +�M #2 b2T�`�i2/ 7`QK 2�+? Qi?2`X Pi?2` mb2/ ;2QK2i`B+�H p�`B�#H2b

�`2 (ek)

ýr� C� �

v
bBM	r�
 +Qb	��

 UjXjV

ý�� C� �

v
bBM	r�
 bBM	��
� UjX9V

�T�`i 7`QK p�`B�#H2b i?�i /2T2M/ QM i?2 b2MbQ` �``�v ;2QK2i`v U��
��
 �� �M/ ��V-

i?2 `2bi Q7 i?2 p�`B�#H2b �`2 b?QrM BM 6B;X jXRX q?BH2 i?Bb rQ`F i`B2b iQ mMB7v i?2

MQi�iBQM BM i?2 K�DQ`Biv Q7 2tBbiBM; rQ`Fb- b2p2`�H /Bz2`2M+2b `2K�BM T`2b2Mi- �M/

h�#H2 jXR b?Qrb bQK2 /Bz2`2M+2b +QKT�`BM; Qi?2` rQ`Fb iQ i?2 b2H2+i2/ MQi�iBQMX

*QMbB/2` � bvbi2K 7Q` 2biBK�iBM; i?2 k.@.Q� Q7 7�`@}2H/ MQM@TQH�`Bx2/ bB;M�HbX

q?2M � bBM;H2 bQm`+2 Bb +QMbB/2`2/- i?2 b�KTH2/ QmiTmi Q7 i?2 b2MbQ` �``�v �i � iBK2
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x

y

z

ki? bQm`+2

uk

vk

φk

θk

αk

βk

•

•

•

•

•

•

•

•

•

6B;m`2 jXR, � MBM2@2H2K2Mi l_� 2t�KTH2 iQ BHHmbi`�i2 BKTQ`i�Mi ;2QK2i`B+�H p�`B�#H2bX

h�#H2 jXR, J�TTBM; #2ir22M bQK2 bvK#QHb BM +Bi2/ T�T2`b �M/ i?2B` 2[mBp�H2Mi BM i?Bb
/Q+mK2Mi

_27X avK#QH 1[mBpX avK#QH

(ed) �
 r r
 �

(eR- e3�d9) � 
� �Æ
�õ

(e3- d8) L S
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BMbi�Mi # +�M #2 r`Bii2M �b (RN- ek- de)

Ð	#
 � �	r�
 ��
"	#
 � ¶	#

 UjX8V

r?2`2 �	r�
 ��
 n C
oYNÆ Bb i?2 �``�v K�MB7QH/ UQ` bi22`BM; p2+iQ`V rBi? 2Mi`B2b

��õÎ	 ýÆP�]� ýÓP�^
 7Q` �HH 	��
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/Bbi�M+2 �ùõ�v r?2`2 ù Bb i?2 �T2`im`2 Q7 i?2 �``�v- �M/ v Bb i?2 r�p2H2M;i? Q7

i?2 bQm`+2 (dd- d3)X A7 i?2 bQm`+2 `�M;2 Bb H2bb i?�M i?Bb HBKBi- Bi Bb +QMbB/2`2/ BM i?2

M2�`@}2H/X

jXkXk h2`KBMQHQ;v Q7 k. �``�vb

h?Bb b2+iBQM Bb � M2+2bb�`v 2ti2MbBQM iQ i?2 T`2pBQmb QM2X Ai 2tTH�BMb i?2 b2i Q7 �``�v

2H2K2Mib S �M/ ?Qr Kmim�H +QmTHBM; Bb KQ/2H2/X aBM+2 i?Bb rQ`F +QMbB/2`b k. b2MbQ`

�``�vb r?B+? +�M #2 `2T`2b2Mi2/ BM � `2+i�M;mH�` ;`B/- Bi Bb +QMp2MB2Mi iQ /2b+`B#2 i?2

b2MbQ` HQ+�iBQMb �b BMi2;2`b- r?2`2 Bi Bb mM/2`biQQ/ i?�i i?2 7mM/�K2Mi�H mMBi Bb �, i?2

7mM/�K2Mi�H UKBMBKmKV /Bbi�M+2 #2ir22M �Mv T�B` Q7 b2MbQ`b- r?B+? Bb Q7i2M +?Qb2M

�b � � v��X h?2 b2i Q7 b2MbQ` 2H2K2Mib Bb /2MQi2/ #v S BM i?Bb rQ`FX LQi2 i?�i Qi?2`

�mi?Q`b mbBM; i?Bb b2i KB;?i +�HH Bi L 7Q` 2t�KTH2 (e3- d8)- �b MQi2/ BM h�#H2 jXRX

Jmim�H +QmTHBM; Bb mbm�HHv KQ/2H2/ #v � Kmim�H +QmTHBM; K�i`Bt UJ*JV � n

C
oYNoY i?�i Bb KmHiBTHB2/ #v i?2 �``�v K�MB7QH/ K�i`Bt U�JJV � n C

oYNlX h2+?MB@

+�HHv- J*J b?QmH/ #2 bT2+B}+ iQ 2�+? b2i Q7 �Mi2MM�b- i�FBM; BMiQ +QMbB/2`�iBQM i?2

T?vbB+�H /BK2MbBQMb Q7 i?2 �Mi2MM�b �M/ 722/BM; TQBMib (ej)X lbm�HHv- �Mi2MM� bT�+BM;

Bb i?2 /QKBM�Mi 7�+iQ`X AM 7�+i- Bi r�b 2KTB`B+�HHv Q#b2`p2/ i?�i i?2 #2?�pBQ` Q7 i?2

J*J Bb �TT`QtBK�i2Hv � 7mM+iBQM Q7 b2MbQ` b2T�`�iBQMb QMHv (jd)X AM irQ /BK2MbBQMb-

i?2 J*J +�M #2 �bbmK2/ iQ #2 � ÷@#�M/2/ bvKK2i`B+ hQ2THBix K�i`Bt (ek- dN- 3y)
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jXkXj *Q�``�v

�M 2bb2MiB�H bi2T 2KTHQv2/ BM KQbi .Q� 2biBK�iBQM �H;Q`Bi?Kb rBi? bT�`b2 �``�vb Bb

}M/BM; i?2 +Q�``�v Q7 i?2 T?vbB+�H �``�vX 6Q` i?2 +�b2 Q7 MQM@+Q?2`2Mi bQm`+2b- i?2

/Bz2`2M+2 +Q�``�v Bb Q7 BMi2`2bi- �M/ Bb /2}M2/ �b 7QHHQrb (8N)X

.2}MBiBQM jXkXR U.Bz2`2M+2 *Q�``�vVX A7 � b2i S /2MQi2b i?2 b2i Q7 Q`/2`2/ T�B`b

Q7 TQBMib `2T`2b2MiBM; i?2 +QQ`/BM�i2b Q7 T?vbB+�H b2MbQ`b BM � b2MbQ` �``�v- i?2M i?2

/Bz2`2M+2 +Q�``�v b2i Bb ;Bp2M #v
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b2MbQ` HQ+�iBQMbX h?2 K�tBKmK MmK#2` Q7 pB`im�H b2MbQ` 2H2K2Mib BM i?2 +Q�``�v Bb

��	�� 7 �
 � �- `2;�`/H2bb Q7 �``�v ;2QK2i`v (je)X h?2 /Bz2`2M+2 +Q�``�v b2MbQ`b �`2

bvKK2i`B+ rBi? `2bT2+i iQ i?2 Q`B;BM- �M/ Bi Bb BKTQ`i�Mi bBM+2 Bi �TT2�`b M�im`�HHv

BM i?2 +`Qbb +Q``2H�iBQM #2ir22M irQ b2MbQ`b BM i?2 �``�v- BX2X r?2M b2+QM/ Q`/2`

bi�iBbiB+b UaPaV �`2 mb2/- r?B+? Bb �M 2[mBp�H2Mi `2T`2b2Mi�iBQM Q7 pB`im�H b2MbQ`b �i

i?2 HQ+�iBQMb Q7 i?2 /Bz2`2M+2b (3R)X �MQi?2` rB/2Hv mb2/ i2`K 7Q` i?2 +Q�``�v Bb i?2
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?QH2b- r?B+? +�M #2 /2}M2/ �b 7QHHQrb

.2}MBiBQM jXkXk U>QH2@7`22 *Q�``�vVX A7 � b2i D /2MQi2b � +Q�``�v QM � `2+i�M;mH�`

BMi2;2` ;`B/- �M/ i?2 KBMBKmK �M/ K�tBKmK 2H2K2Mib �`2 /2MQi2/ �b KBMD �M/

K�tDX A7 �HH TQbbB#H2 +QK#BM�iBQMb Q7 T�B`b BM <KBMD
K�tD> 2tBbi BM i?2 +Q�``�v-

i?2M i?2 +Q�``�v Bb ?QH2@7`22X �Hi2`M�iBp2Hv- B7 U /2MQi2b � l_� r?B+? BM+Hm/2b i?2

Q`B;BM- �M/ D � U- i?2M D Bb ?QH2@7`22X

h?Bb /2}MBiBQM BKTHB2b i?�i �Mv 2H2K2Mi BM U #mi MQi BM D Bb � ?QH2X Ai Bb Q7i2M

/2bB`�#H2 iQ ;2i � +QMiBMmQmb U?QH2@7`22V +Q�``�v- BX2X � lG� 7Q` HBM2�` �``�vb Q` � l_�

7Q` TH�M�` �``�vbX _2�bQMb BM+Hm/2, "2ii2` B/2MiB}�#BHBiv Q7 .Q�b mbBM; 2biBK�iBQM

�H;Q`Bi?Kb HBF2 JlaA* rBi? bT�+B�H bKQQi?BM; (j9- je)c �M/ î	�õ

� 
 mM+Q``2H�i2/ .Q�b

+�M #2 B/2MiB}2/ rBi? � +Q�``�v Q7 î	�õ

� 
 b2MbQ`bX AM k.- i?Bb ?QH/b QMHv �HKQbi bm`2Hv

(ek- 3k)X AM ;2M2`�H- B7 i?2 2H2K2Mib Q7 � +Q�``�v �`2 +QMiBMmQmb QM mMB7Q`K `2+i�M;mH�`

;`B/- i?2M i?2 +Q�``�v Bb ?QH2@7`22X Ai Bb TQbbB#H2 iQ 2ti2M/ i?2 ?QH2@7`22 /2}MBiBQM iQ i?2

j. �``�vb (ek)X �M BKTQ`i�Mi /2}MBiBQM 7Q` i?2 +Q�``�v Bb i?2 r2B;?i 7mM+iBQM- r?B+?

;Bp2b �M BMbB;?i QM i?2 bB;MB}+�M+2 Q7 Kmim�H +QmTHBM; QM .Q� 2biBK�iBQM (jd- ek)X

.2}MBiBQM jXkXj Uq2B;?i 6mM+iBQMVX A7 � b2i S /2MQi2b i?2 b2i Q7 T?vbB+�H b2MbQ`bö

TQbBiBQMb BM � b2MbQ` �``�v- �M/ D /2MQi2b i?2 /Bz2`2M+2 +Q�``�v- i?2M
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6Q` 2t�KTH2- i?2 KQbi bB;MB}+�Mi r2B;?ib �`2 &	�
 �
- &	�
 �
- �M/ i?2M &	�
 �
-

&	�
 7�
- bBM+2 i?2 }`bi irQ +QmMi i?2 2H2K2Mib rBi? mMBiv BMi2`@b2MbQ` bT�+BM;- �M/

i?2 Qi?2` irQ 7Q`
�

� BMi2`@b2MbQ` bT�+BM; UQ7 +Qm`b2 b+�HBM; 7�+iQ`b �� �M/ �� �`2

M2;H2+i2/VX h?2 }`bi irQ K2�M i?2 MmK#2` Q7 b2MbQ`b ?�pBM; BMi2`@2H2K2Mi bT�+BM;

Q7 mMBiv- r?B+? Bb i?2 bK�HH2bi TQbbB#H2 BMi2`@b2MbQ` bT�+BM;X h?2 /Bz2`2M+2 Bb Dmbi

r?B+? �tBb i?Bb r2B;?i Bb +�H+mH�i2/ �+`QbbX �M �``�v ;2QK2i`v rBi? i?2 H2bb p�Hm2 7Q`
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 Bb mbm�HHv H2bb bmb+2TiB#H2 iQ Kmim�H +QmTHBM;

/2;`�/�iBQM BM .Q� T2`7Q`K�M+2X

jXkX9 S2`7Q`K�M+2 J2i`B+b

J�Mv T2`7Q`K�M+2 K2i`B+b ?�p2 #22M miBHBx2/ iQ �bb2bb i?2 T2`7Q`K�M+2 Q7 k.@.Q�

2biBK�iBQM �H;Q`Bi?KbX h?Bb BM+Hm/2b +QKTmiBM; i?2 /2pB�iBQM U2``Q`V 7`QK i?2 FMQrM

.Q�c r?2`2 i?2 `QQi K2�M b[m�`2 2``Q` U_Ja1V Bb i?2 KQbi rB/2Hv mb2/ K2i`B+

(ek- ed�d8- d3- dN- 3j�RyR)X >Qr2p2`- Qi?2` K2i`B+b +�M #2 mb2/ HBF2 i?2 K2�M b[m�`2

�M;mH�` 2``Q` UJa�1V (Ryk)- K2�M b[m�`2 2``Q` UJa1V (Ryj)- �M/ K�tBKmK `QQi K2�M

b[m�`2 2``Q` UJ_Ja1V (Ry9)X AM �//BiBQM- r?2M i?2 k.@.Q� �H;Q`Bi?K Bb 2tT2+i2/ iQ

rQ`F BM i?2 mM/2`/2i2`KBM2/ +�b2- BX2X r?2M 2biBK�iBM; KQ`2 bQm`+2b i?�M i?2 �p�BH@

�#H2 b2MbQ`b- Bi Bb BMbB;?i7mH iQ +QKT�`2 i?2 /2;`22b Q7 7`22/QK U.P6V Qz2`2/ #v i?2

k.@.Q� 2biBK�iBQM �H;Q`Bi?Kb- i?2 +Q�``�v- �M/ i?2 �T2`im`2X 6m`i?2`KQ`2- i?2 +QK@

Tmi�iBQM�H +QKTH2tBiv Q` `mMMBM; iBK2 �M/ T`Q#�#BHBiv K2�bm`2b 7Q` bm++2bb U+Q``2+i

`2bQHmiBQMV Q` 7�BHm`2 +�M #2 2KTHQv2/X h?Bb bm#b2+iBQM ?B;?HB;?ib bQK2 T2`7Q`K�M+2

K2i`B+b i?�i �`2 +QKKQMHv miBHBx2/X
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_QQi J2�M a[m�`2 1``Q` U_Ja1V

6Q` k.@.Q� 2biBK�iBQM- i?2 _Ja1 mbm�HHv +QMbB/2`b #Qi? �xBKmi? �M/ 2H2p�iBQM

�M;H2b (33- NR- NN- Ryy- Ry8)
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b2T�`�i2 2``Q`b 7Q` �xBKmi? �M/ 2H2p�iBQM �M;H2b (dy- N9)
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h?2 _Ja1 +�M �HbQ #2 +�H+mH�i2/ #�b2/ QM i?2 2H2+i`B+�H �M;H2b k� �M/ l�X LQi2

i?�i K�Mv p�`B�iBQMb 2tBbi BM i?2 HBi2`�im`2 HBF2 /BpB/BM; #v � QmibB/2 i?2 b[m�`2

`QQi BMbi2�/ Q7 BMbB/2 (d8)- /BpB/BM; #v �ý� BMbi2�/ Q7 ý� (dj- d9- Nj)- F22TBM; i?2

�p2`�;BM; Qp2` bQm`+2b QmibB/2 i?2 b[m�`2 `QQi (3N)- Q` /2}MBM; i?2 _Ja1 F22TBM;

QMHv i?2 �p2`�;BM; Qp2` bQm`+2b BMbB/2 i?2 b[m�`2 `QQi �M/ i?2M �p2`�;2 JQMi2@*�`HQ

i`B�Hb (ek- dN)X

*Q�``�v S`QT2`iB2b

�b /Bb+mbb2/ 2�`HB2`- i?2 +Q�``�v Bb T`272``2/ iQ #2 ?QH2@7`22- i?�i Bb- �HH pB`im�H 2H2@

K2Mib BM i?2 +Q�``�v �`2 +QMiB;mQmbX A7 i?Bb Bb MQi i?2 +�b2- i?2M bQK2 T`QT2`iB2b �`2
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+QMbB/2`2/ HBF2 i?2 MmK#2` Q7 mMB[m2 H�;b- ���

��� � ]D] UjXR8V

r?2`2 ]D] Bb i?2 +�`/BM�HBiv Q7 i?2 b2i DX AM �//BiBQM- i?2 +QMiB;mQmb l_� TQ`iBQM

Q7 � +Q�``�v +�M #2 /2i2`KBM2/ #v }M/BM; i?2 HQM;2bi +QMiB;mQmb lG� QM i?2 '@�tBb

D�lG� �M/ i?2 HQM;2bi +QMiB;mQmb lG� QM i?2 (@�tBb D�lG�- i?2M KmHiBTHvBM; i?2

MmK#2` Q7 2H2K2Mib BM D�lG� �M/ D�lG� iQ }M/ i?2 MmK#2` Q7 +QMb2+miBp2 H�;b- �~�

�~� � ]D�lG�] N ]D�lG�] UjXReV

r?2`2 ] A ] Bb i?2 +�`B/M�HBivX LQi2 i?�i i?2 irQ pB`im�H lG�b D�lG� �M/ D�lG� �`2

bvKK2i`B+ �#Qmi i?2 Q`B;BM bBM+2 i?2 +Q�``�v BbX Ai Bb TQbbB#H2- ?Qr2p2`- iQ +QMbB/2`

+QMb2+miBp2 H�;b QM Qi?2` +QMiB;mQmb l_�b UB7 i?2v 2tBbiV- #mi i?Qb2 �`2 mbm�HHv bK�HH2`

i?�M i?2 +QMb2+miBp2 l_� i?�i BM+Hm/2b i?2 Q`B;BMX h?2 r2B;?i 7mM+iBQM Bb �MQi?2`

+Q�``�v T`QT2`iv i?�i Bb �HbQ +QMbB/2`2/ 7Q` 2p�Hm�iBM; � b2MbQ` �``�vX

_2/mM/�M+v

q?2M �HH 2H2K2Mib BM i?2 +Q�``�v �TT2�` 2t�+iHv QM+2- i?2 b2MbQ` �``�v Bb b�B/ iQ

?�p2 mMBiv `2/mM/�M+v- BX2X � � �X lbm�HHv- b2MbQ` �``�vb rBi? +QMiB;mQmb U?QH2@7`22V

+Q�``�vb ?�p2 � � �X h?2 �bvKTiQiB+ `2/mM/�M+v �� � HBKoYB� +�M #2 mb2/ iQ

+QKT�`2 bT�`b2 b2MbQ` �``�vb (Rye)X
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aT�`b2M2bb

lMHBF2 i?2 r2B;?i 7mM+iBQM- bT�`b2M2bb U�V +QmMib i?2 b2MbQ` T�B`b b2T�`�i2/ #v �

TQbBiBp2 /Bbi�M+2 à� (Rye)
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 Bb i?2 KmHiBTHB+Biv 7mM+iBQM U�M�HQ;Qmb iQ

i?2 r2B;?i 7mM+iBQMV 7Q` i?2 /Bz2`2M+2 +Q�``�v �M/ 1	A
 Bb i?2 BM/B+�iQ` 7mM+iBQMX

6Q` BMbi�M+2- 7Q` � b2MbQ` �``�v QM � mMB7Q`K ;`B/- à� n \�
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�Hi2`M�iBp2Hv- bT�`b2M2bb +�M #2 pB2r2/ �b i?2 bmKK�iBQM Q7 2bb2MiB�H r2B;?i 7mM+@
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MQBb2 bm#bT�+2X �;�BM- �� � � Bb �bbmK2/X

.�@JlaA* �M/ aa@JlaA*

.B`2+i �m;K2Mi�iBQM JlaA* U.�@JlaA*V �M/ bT�iB�H bKQQi?BM; JlaA* Uaa@

JlaA*V �`2 irQ JlaA* p�`B�Mib i?�i miBHBx2 i?2 +Q�``�v KQ/2H Q7 i?2 T?vbB+�H �``�vX

h?2`27Q`2- .�@JlaA* �M/ aa@JlaA* +�M- BM K�Mv +�b2b- `2bQHp2 KQ`2 bQm`+2b i?�M

i?2 MmK#2` Q7 T?vbB+�H b2MbQ`bX "Qi? .�@JlaA* �M/ aa@JlaA* bi�`i 7`QK i?2 +Q@

p�`B�M+2 K�i`Bt BM UjXRNV �M/ p2+iQ`Bx2 Bi UBX2X bi�+F +QHmKMb QM2 #2HQr i?2 Qi?2`V iQ

vB2H/

À � p2+	¿S
 UjXkRV

L2ti- � M2r +Qp�`B�M+2 K�i`Bt +�M #2 7Q`K2/ 7Q` 2�+? Q7 .�@JlaA* �M/ aa@JlaA*X

LQi2 i?�i i?2`2 �`2 Qi?2` TQbbB#H2 r�vb iQ K�MBTmH�i2 i?2 p2+iQ`Bx2/ +Qp�`B�M+2 BM

UjXkRV 7Q` mb2 rBi? .Q� 2biBK�iBQM �H;Q`Bi?Kb UMQi M2+2bb�`BHv JlaA*VX 6Q` BMbi�M+2-

+Q``2H�iBM; À rBi? Bib2H7 (d3)X

Ai Bb rQ`i? K2MiBQMBM; i?�i bT�iB�H bKQQi?BM; +�M #2 mb2/ iQ /2+Q``2H�i2 +Q``2H�i2/

bQm`+2b (Ry3)- Q` iQ 2tTHQBi i?2 /Bz2`2M+2 +Q�``�v iQ �+?B2p2 ?B;? .P6 (jj- je- N3)X

J�Mv k.@.Q� 2biBK�iBQM �H;Q`Bi?Kb mb2 Bi BM i?2 b2+QM/ `2;BK2- bBM+2 i?Bb �HHQrb 7Q`

`2bQHpBM; KQ`2 bQm`+2b i?�M i?2 MmK#2` Q7 b2MbQ`bX >Qr2p2`- bT�iB�H bKQQi?BM; /Q2b

MQi 7mHHv 2tTHQBi �HH TQbbB#H2 .P6X

.Q� J�i`Bt J2i?Q/

uBM 2i �HX (RyN) T`QTQb2/ i?2 .JJ 7Q` irQ T�`�HH2H HBM2�` �``�vbX uBM 2i �HX (RRy)

�HbQ 2tTH�BM2/ i?2 `2H�iBQM Q7 i?2B` K2i?Q/ iQ 1aS_Ah- �M/ ?Qr 1aS_Ah +�M #2
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+QMbB/2`2/ � bT2+B�H +�b2 Q7 i?2 .Q� K�i`Bt K2i?Q/X G�i2`- .�B 2i �HX (RRR) T`QTQb2/

�M 2ti2M/2/ .JJ U1.JJV r?B+? miBHBx2b i?2 b2MbQ`b Q7 #Qi? T�`�HH2H HBM2�` �``�vb

KQ`2 2z2+iBp2HvX h?Bb K2i?Q/ }`bi 2biBK�i2b i?2 �miQ@ �M/ +`Qbb@ +Q``2H�iBQMb Q7

#Qi? HBM2�` �``�vb- i?2M T2`7Q`Kb 2B;2Mp�Hm2 /2+QKTQbBiBQM iQ 2biBK�i2 i?2 MQBb2 #v

�p2`�;BM; i?2 �� 7 � bK�HH2bi 2B;2Mp�Hm2b- i?2M Bi 7Q`Kb i?2 .Q� K�i`Bt- r?B+? Bb

mb2/ iQ ;2i i?2 �xBKmi? �M/ 2H2p�iBQM 2biBK�i2bX

jXj *?�Ti2` amKK�`v

h?Bb +?�Ti2` T`2b2Mi2/ i?2 2bb2M+2 Q7 i?2 p�bi rQ`F QM k.@.Q� 2biBK�iBQM �H;Q`Bi?KbX

AM T�`iB+mH�`- i?2 k. bvbi2K KQ/2H �M/ #�bB+ i2`KBMQHQ;v r�b BMi`Q/m+2/X AM �//BiBQM-

K�Mv T2`7Q`K�M+2 K2i`B+b r2`2 2t�KBM2/- �M/ bQK2 /Bz2`2M+2b BM mbBM; i?2K �KQM;

p�`BQmb �mi?Q`b r2`2 ?B;?HB;?i2/X 6BM�HHv- 2t�KTH2b Q7 k.@.Q� 2biBK�iBQM �H;Q`Bi?Kb

r2`2 ;Bp2M iQ +QKTH2i2 i?2 TB+im`2X h?Bb +?�Ti2`- ?Qr2p2`- /B/ MQi 2tTHQ`2 b2MbQ`

�``�vb r?B+? Bb i?2 iQTB+ Q7 i?2 M2ti +?�Ti2`- r?2`2 HBM2�` �M/ TH�M�` �``�vb �`2

BMi`Q/m+2/- i?2M � +QKT`2?2MbBp2 `2pB2r Q7 bT�`b2 TH�M�` �``�vb Bb T`2b2Mi2/X
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h?2 }`bi FMQrM 2tT2`BK2Mib Q7 mbBM; KmHiBTH2 �Mi2MM�b r2`2 +QM/m+i2/ �`QmM/ i?2

v2�` RNyy BM i?2 F>x #�M/X G�i2`- i?2b2 2tT2`BK2Mib H2/ iQ i?2 /2p2HQTK2Mi Q7 `�/�`-

r?B+? r�b K2+?�MB+�HHv `Qi�i2/ iQ bi22` � i`�MbKBii2/ #2�K- �M/ +�Tim`2 `2~2+i2/

2+?QbX qQ`H/ q�` AA r�b � bi`QM; BKT2imb 7Q` `�/�` �/p�M+2K2MiX LQM2i?2H2bb-

2M;BM22`b +QMiBMm2/ i?2 /2p2HQTK2Mi �7i2` i?2 r�` rBi? i?2 B/2� Q7 bi22`BM; i?2 #2�K

#v +?�M;BM; i?2 T?�b2 Q7 bB;M�Hb �i �Mi2MM� 2H2K2Mib BMbi2�/ Q7 K2+?�MB+�H `Qi�iBQMX

h?2M- �/p�M+2b BM 2H2+i`QMB+b �HHQr2/ 7Q` QT2`�iBM; i?2b2 T?�b2/ �Mi2MM� �``�vb �i

?B;?2` 7`2[m2M+B2b- �M/ T2`7Q`KBM; KQ`2 +QKTH2t i�bFb (RRk)X

aBM+2 �Mi2MM�b +�M #2 mb2/ 7Q` i`�MbKBiiBM; �M/ `2+2BpBM; 1J r�p2b- T?�b2/

�Mi2MM� �``�vb 7QmM/ K�Mv �TTHB+�iBQMb BM T�bbBp2 `2+2Bp2`b (ky)X PM2 �TTHB+�iBQM Q7
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�Mi2MM�

�``�v
R.

lMB7Q`K

w2`Q@_2/mM/�M+v

L2bi2/

*QT`BK2

k.

*QT`BK2 SH�M�`

*B`+mH�`

o@b?�T2/

G@b?�T2/

_2+i�M;mH�`

6B;m`2 9XR, Pp2`pB2r Q7 �Mi2MM� �``�vb /2b+`B#2/ BM +?�Ti2` 9X �``�vb BM `2/ �`2
bT�`b2X �``�vb BM #Hm2 +�M #2 mMB7Q`K Q` bT�`b2X

BMi2`2bi ?2`2 Bb mbBM; i?2 +QM+2Ti Q7 bi22`BM; � #2�K U#2�K7Q`KBM;V BM `2p2`b2 iQ }M/

i?2 /B`2+iBQM Q7 �``Bp�H Q7 bB;M�Hb BKTBM;BM; QM � `2+2Bp2`X

h?Bb +?�Ti2` /Bb+mbb2b b2p2`�H BKTQ`i�Mi QM2@/BK2MbBQM�H UR.V �M/ irQ@

/BK2MbBQM�H Uk.V �``�vb- BX2X HBM2�` �M/ TH�M�` �``�vb iQ b2`p2 �b �M BMi`Q/m+iBQM

iQ i?2 `2pB2r Q7 bT�`b2 TH�M�` �``�vb BM a2+iBQM 9XjX h?2 QmiHBM2 Q7 i?2 }`bi irQ b2+@

iBQMb Bb /2TB+i2/ BM 6B;X 9XR r?2`2 i?2 mMB7Q`K HBM2�` �``�v �M/ i?`22 bT�`b2 HBM2�`

�``�vb �`2 /2b+`B#2/- BM �//BiBQM iQ i?2 mMB7Q`K `2+i�M;mH�` �``�v �M/ 7Qm` 2t�K@

TH2b Q7 TH�M�` �``�vb i?�i +�M #2 bT�`b2X h?2M- a2+iBQM 9Xj 7Q+mb2b QMHv QM bT�`b2

TH�M�` �``�vb HBF2 i?2 +QT`BK2 TH�M�` �``�v U*S�VX h?2 +QKT`2?2MbBp2 `2pB2r BM a2+@

iBQM 9Xj r�b KQiBp�i2/ #v i?2 ;`QrBM; MmK#2` Q7 Tm#HB+�iBQMb miBHBxBM; bT�`b2 TH�M�`

�``�vb 7Q` /B`2+iBQM }M/BM;- v2i rBi? MQ +H2�` 7`�K2rQ`F Q` bi`m+im`2 7Q` i?2 Tm#@

HBb?2/ /2bB;MbX >2M+2- #v `2pB2rBM; �#Qmi j9 T�T2`b mbBM; bT�`b2 TH�M�` �``�vb �M/

�ii2KTiBM; iQ ;`QmT i?2K BM � bi`m+im`2/ r�v- i?Bb `2pB2r +QmH/ b2`p2 �b � bi�`iBM;

TQBMi 7Q` BMi2`2bi2/ `2b2�`+?2`b r?Q r�Mi iQ Tm`bm2 7m`i?2` `2b2�`+? BM i?Bb }2H/X h?2

+?�Ti2` +QM+Hm/2b #v i�#H2b i?�i bmKK�`Bx2 bQK2 BKTQ`i�Mi +QKT�`BbQM +�i2;Q`B2b

HBF2 2tT`2bbBQMb Q7 MmK#2` Q7 b2MbQ`b �M/ /2;`22b Q7 7`22/QK U.P6VX
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9XR GBM2�` �``�vb

q?2M b2p2`�H �Mi2MM� 2H2K2Mib �`2 �``�M;2/ �HQM; � bi`�B;?i HBM2- � G� Bb 7Q`K2/X

Ai Bb �HbQ `272``2/ iQ �b R. �``�vX A7 i?2 bT�+BM; #2ir22M +QMb2+miBp2 2H2K2Mib Bb

mMB7Q`K- i?2 �``�v Bb +�HH2/ mMB7Q`K HBM2�` �``�v UlG�VX Pi?2`rBb2- i?2 �``�v Bb �

MQMmMB7Q`K HBM2�` �``�v ULlG�VX A7 � LlG� Bb 7Q`K2/ #v }HHBM; bQK2 2H2K2Mib QM �M

2[m�HHv@bT�+2/ ;`B/- i?2 �``�v Bb +�HH2/ bT�`b2 �``�v (N)X �HH LlG�b /2b+`B#2/ M2ti

�M/ +QMbB/2`2/ BM i?Bb rQ`F �`2 bT�`b2 �``�vbX h?Bb b2+iBQM /2b+`B#2b i?2 lG� �M/

b2p2`�H LlG�bX

�Hi?Qm;? i?2 K�BM 7Q+mb Q7 i?Bb rQ`F Bb k. �``�vb- G�b �`2 ?2HT7mH BM +QMbi`m+iBM;

k. �``�vbX AM �//BiBQM- bQK2 mb27mH �``�v +?�`�+i2`BbiB+b �`2 2�bBHv 2tTH�BM2/ rBi?

G�b- �M/ i?2M 2ti2M/2/ iQ k. �``�vbX

9XRXR lMB7Q`K GBM2�` �``�v

lG�b ?�p2 +QMbi�Mi BMi2`@2H2K2Mi bT�+BM;- �X J�BMHQ#2 #2�KrB/i?- ��- Bb �M BK@

TQ`i�Mi T�`�K2i2` Q7 lG�b i?�i Bb �z2+i2/ #v �- �M/ Bb ;Bp2M #v (dd)

��
ï�c � �����

v

ù
U9XRV

r?2`2 i?2 ��÷ rB/i? Bb +QMbB/2`2/- v Bb i?2 r�p2H2M;i? Q7 QT2`�iBQM- �M/ ù Bb i?2

2z2+iBp2 �T2`im`2 Q7 i?2 �``�v ;Bp2M #v

ù � ��� U9XkV
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r?2`2 �� Bb i?2 MmK#2` Q7 2H2K2Mib BM i?2 lG�X LQi2 i?�i �� Bb mb2/ 7Q` i?2 iQi�H

MmK#2` Q7 2H2K2Mib BM �M �Mi2MM� �``�v iQ �pQB/ +QM7mbBQMX 6B; 9X9� /2TB+ib � lG�

rBi? �� � � 2H2K2Mib- r?2`2 2�+? /Qi `2T`2b2Mib �M �Mi2MM� 2H2K2MiX h?2 b�K2 �``�v

Bb �HbQ mb2/ BM 6B; 9Xk rBi? /Bz2`2Mi BMi2`@2H2K2Mi bT�+BM;bX

Ai Bb 2pB/2Mi 7`QK U9XRV �M/ 6B; 9Xk i?�i i?2 K�BMHQ#2 #2�KrB/i? +�M #2 `2/m+2/

#v BM+`2�bBM; �� Q` �X q?BH2 i?Bb `2bmHib BM � }M2` `2bQHmiBQM- Bi `2[mB`2b � H�`;2`

�T2`im`2- BX2X H�`;2` bT�iB�H 2ti2Mi (N)X Ai �HbQ BM+`2�b2b i?2 +Qbi Q7 i?2 �``�vX �KQM;

i?2 #2M2}ib Q7 mbBM; LlG�b Bb i?�i i?2v `2/m+2 i?2 iQi�H MmK#2` Q7 �Mi2MM� 2H2K2Mib

7Q` � }t2/ �T2`im`2 #v `2KQpBM; bQK2 2H2K2Mib 7`QK i?2 KB//H2 Q7 i?2 lG�- r?B+?

`2/m+2b i?2 BKTH2K2Mi�iBQM +QbiX h?2 M2ti bm#b2+iBQMb T`2b2Mi i?`22 LlG�bX

B B BBBB

U�V � � ����v

B B BBBB

U#V � � ���v

6B;m`2 9Xk, LQ`K�HBx2/ TQr2` ;�BM Q7 � lG� rBi? �� � � 2H2K2Mib �M/ /Bz2`2Mi
BMi2`@2H2K2Mi bT�+BM; �X B `2T`2b2Mib �M �Mi2MM� 2H2K2MiX

9XRXk w2`Q@`2/mM/�M+v �``�v

6mHHv@`2/mM/�Mi �``�v Bb i?2 lG� (RRj) /2b+`B#2/ 2�`HB2`X LlG�b- ?Qr2p2`- ?�p2 H2bb

`2/mM/�M+v �M/- BM bT2+B�H +B`+mKbi�M+2b i?2 `2/mM/�M+v Bb x2`QX h?Bb bm#b2+iBQM

2tTH�BMb `2/mM/�M+v �M/ x2`Q@`2/mM/�M+v �``�vbX L2ti bm#b2+iBQMb /2b+`B#2 LlG�b

MQi ?�pBM; x2`Q@`2/mM/�M+vX

� bi`QM; KQiBp�iBQM 7Q` mbBM; � LlG� Bb iQ `2/m+2 i?2 MmK#2` Q7 b2MbQ`b U�Mi2MM�
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2H2K2MibV Q` iQ ;2i #2ii2` T2`7Q`K�M+2 i?�M � lG� rBi? i?2 b�K2 MmK#2` Q7 b2MbQ`bX

Ai Bb 2pB/2Mi 7`QK U9XRV i?�i BM+`2�bBM;�� 7Q` � lG� K�F2b ��
ï�c M�``Qr2`X >Qr2p2`-

bQK2 LlG�b +�M �+?B2p2 i?2 b�K2 ��
ï�c rBi? H2bb �� (RR9)X

_2/mM/�M+v `272`b iQ i?2 `2T2iBiBQM Q7 pB`im�H 2H2K2Mib BM i?2 +Q�``�v Ui?2 r2B;?i

7mM+iBQM Bb � K2�bm`2 Q7 `2/mM/�M+v- �M/ Bb /2b+`B#2/ BM a2+iBQM jXkXjVX h?2 +Q�``�v

Bb � pB`im�H �``�v +QMbi`m+i2/ #v K�i?2K�iB+�H QT2`�iBQMb QM i?2 T?vbB+�H HQ+�iBQMb

Q7 i?2 `2�H �``�vX Ai Bb TQbbB#H2 iQ B/2MiB7v r?2i?2` � LlG� Bb � x2`Q@`2/mM/�M+v

�``�v- rBi?Qmi }M/BM; i?2 +Q@�``�v- mbBM; i?2 7QHHQrBM; i2bi U�bbmKBM; BMi2`@2H2K2Mi

bT�+BM;b �`2 BMi2;2`@KmHiBTH2b Q7 � 7mM/�K2Mi�H /Bbi�M+2 �V, 1p2`v BMi2`@2H2K2Mi bT�+@

BM; �TT2�`b QMHv QM+2- 2t+2Ti i?2 x2`Q bT�+BM; U#2ir22M i?2 2H2K2Mi �M/ Bib2H7V �M/-

i?2 MmK#2` Q7 2H2K2Mib /Q2b MQi 2t+22/ 9 (kN)X h?Bb bi�i2K2Mi K2�Mb i?�i QMHv 7Qm`

x2`Q@`2/mM/�M+v �``�vb �`2 TQbbB#H2- r?B+? �`2 /2TB+i2/ BM 6B; 9XjX Ai Bb T`Qp2M i?�i

QMHv i?2b2 7Qm` G�b ?�p2 x2`Q@`2/mM/�M+v (N- kN)X
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B B
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U#V �� � �

B B B

� � ��

U+V �� � �

B B B B

� � �� ��

U/V �� � �

6B;m`2 9Xj, h?2 7Qm` x2`Q@`2/mM/�M+v HBM2�` �``�vbX .Qib /2MQi2 �Mi2MM� 2H2K2MibX

� � �� �� �� ��

U�V mMB7Q`K HBM2�` �``�v rBi? �� � � 2H2K2Mib �M/ � BMi2`@2H2K2Mi bT�+BM;

Ã Ã Ã Ç Ç Ç
� �

Æ
��

Æ
��

Æ
��

Æ
���

Æ

U#V L2bi2/ �``�v rBi? �Æ � �õ � � 2H2K2MibX Ã `2T`2b2Mib lG�R- �M/
Ç `2T`2b2Mib lG�kX �õ � ��ÆX

� Ã Ç Ã
� �� �� ��

U+V *QT`BK2 �``�v rBi? � � �
� � �X Ã `2T`2b2Mib lG�R-
Ç `2T`2b2Mib lG�k- �M/ � `2T`2b2Mib +QKKQM 2H2K2MibX

6B;m`2 9X9, 1t�KTH2b Q7 HBM2�` �Mi2MM� �``�vbX
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9XRXj L2bi2/ GBM2�` �``�v

L2bi2/ �``�vb �`2 7Q`K2/ #v bi�+FBM; irQ UQ` KQ`2V lG�b- r?2`2 � lG� }ib rBi?BM

i?2 BMi2`@2H2K2Mi bT�+BM; Q7 i?2 bm#b2[m2Mi lG�X LQ 2H2K2Mib �`2 b?�`2/ #2ir22M

bm#b2[m2Mi lG�bX h?2`27Q`2- i?2 iQi�H MmK#2` Q7 2H2K2Mib �� Bb i?2 bmK Q7 MmK#2`

Q7 2H2K2Mib Q7 BM/BpB/m�H lG�bX

6Q` � irQ@H2p2H M2bi2/ �``�v UirQ lG�b rBi? �
Æ
�M/ �

õ
2H2K2MibV- i?2 iQi�H

MmK#2` Q7 M2bi2/ �``�v 2H2K2Mib Bb �� � �
Æ

� �
õ
- �b b?QrM BM 6B; 9X9#X h?2 BMi2`@

2H2K2Mi bT�+BM; Q7 i?2 }`bi U/2Mb2 Q` BMM2`V �``�v Bb �
Æ
�M/ i?2 BMi2`@2H2K2Mi bT�+BM;

Q7 i?2 b2+QM/ UQmi2`V �``�v Bb �
õ

� 	�
Æ

� �
�
Æ
X h?mb- i?2 b2i Q7 2H2K2Mi TQbBiBQMb 7Q`

i?2 }`bi �``�v Bb (je)

S
Æ

� \��
Æ

� � �
 �
 w 
�

Æ
^ U9XjV

�M/ 7Q` i?2 b2+QM/ �``�v Bb

S
õ

� \��
õ

� � �
 �
 w 
�

õ
^ � \�	�

Æ
� �
�

Æ

� � �
 �
 w 
�

õ
^ U9X9V

>2M+2- i?2 b2i Q7 2H2K2Mib Q7 i?2 M2bi2/ �``�v Bb S
Æ

Ì S
õ
X

LQi2 i?�i Bi Bb TQbbB#H2 iQ /2}M2 i?2b2 irQ �``�vb /Bz2`2MiHv- 7Q` 2t�KTH2 +QM@

bB/2`BM; i?�i i?2`2 Bb � b?�`2/ 2H2K2Mi #2ir22M i?2 irQ �``�vbX AM �//BiBQM- b2p2`�H

p�`B�iBQMb Q7 M2bi2/ �``�vb 2tBbi HBF2 i?2 bmT2` M2bi2/ �``�v (jd)- �M/ i?2 /2bB;M BM

(RR8) r?B+? F22Tb � bT�+2 #2ir22M i?2 BMM2` �M/ Qmi2` �``�vbX �M 2t�KTH2 M2bi2/

�``�v Bb b?QrM BM 6B; 9X9#X AM i?Bb 2t�KTH2- i?2 }`bi 7Qm` 2H2K2Mib �`2 bT�+2/ #v �
Æ

�M/ i?2 H�bi i?`22 2H2K2Mib �`2 bT�+2/ #v [m�/`mTH2 i?�i /Bbi�M+2X h?2 iQi�H MmK#2`
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Q7 2H2K2Mib Bb �- HBF2 i?2 lG� BM 6B;X 9X9�X >Qr2p2`- i?2 M2bi2/ �``�v i�F2b mT KQ`2

bT�iB�H bT�+2- BX2X ?�b KQ`2 2z2+iBp2 �T2`im`2X

9XRX9 *QT`BK2 GBM2�` �``�v

*QT`BK2 �``�vb �`2 +QMbi`m+i2/ #v BMi2`H2�pBM; irQ lG�b- r?2`2 i?2 BMi2`@2H2K2Mi

bT�+BM; Q7 QM2 �``�v Bb +QT`BK2 rBi? `2bT2+i iQ i?�i Q7 i?2 Qi?2` �``�vX h?2 }`bi

2H2K2Mi Bb b?�`2/ #v i?2 irQ �``�vbX A7 i?2 irQ lG�b ?�p2 � �M/ � 2H2K2Mib

`2bT2+iBp2Hv- i?2M i?2 BMi2`@2H2K2Mi bT�+BM; Q7 i?2 }`bi lG� Bb �� �M/ 7Q` i?2 Qi?2`

Bb ��X P7i2M � � Ê
õ
#mi MQi M2+2bb�`BHvX h?2`27Q`2- i?2 b2i Q7 2H2K2Mib Q7 i?2 +QT`BK2

�``�v Bb (RRe)

S � \���
� � �
 �
 w 
� 7 �^ Ì \���
� � �
 �
 w 
� 7 �^ U9X8V

6B; 9X9+ b?Qrb �M 2t�KTH2 +QT`BK2 �``�v- rBi? i?`22 2H2K2Mib #2HQM;BM; iQ lG�R

�M/ irQ 2H2K2Mib BM lG�kX PM2 2H2K2Mi Bb +QKKQMX

9Xk SH�M�` �``�vb

hrQ@/BK2MbBQM�H Uk.V �``�vb UFMQrM �b SH�M�` �``�vbV +�M #2 7Q`K2/ #v +QK#BMBM;

irQ HBM2�` �``�vbX h?2 +QK#BM�iBQM +�M #2 T�`�HH2H- Q` MQM@T�`�HH2HX h?2 H�ii2` +�M

#2 T2`T2M/B+mH�` Q` �i �`#Bi`�`v �M;H2X AM �//BiBQM- KmHiBTH2 HBM2�` �``�vb +�M #2

+QK#BM2/ iQ 7Q`K � irQ@/BK2MbBQM�H �``�vX 6m`i?2`KQ`2- Bi Bb TQbbB#H2 iQ +QMbi`m+i

k. �``�vb rBi?Qmi miBHBxBM; HBM2�` �``�vbX �M 2t�KTH2 Bb i?2 +B`+mH�` �``�vX
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�7i2` BMi`Q/m+BM; bQK2 BKTQ`i�Mi HBM2�` �``�vb BM i?2 T`2pBQmb b2+iBQM- i?Bb b2+iBQM

2tTHQ`2b b2p2`�H k. �``�vbX L�K2Hv- `2+i�M;mH�` �``�vb- G@b?�T2/ �``�vb- o@b?�T2/

�``�vb- +B`+mH�` �``�vb- �M/ +QT`BK2 TH�M�` �``�vbX

9XkXR _2+i�M;mH�` �``�v

�``�M;BM; �Mi2MM� 2H2K2Mib BM � k. ;`B/ `2bmHib BM � `2+i�M;mH�` �``�v �b /2TB+i2/

BM 6B;X 9X8�X .2MQi2 i?2 MmK#2` Q7 õ+QHmKMbö �HQM; i?2 ' /B`2+iBQM #v � rBi? BMi2`@

2H2K2Mi bT�+BM; �� �M/ i?2 MmK#2` Q7 õ`Qrbö �HQM; i?2 ( /B`2+iBQM #v � rBi? BMi2`@

2H2K2Mi bT�+BM; ��- i?2 iQi�H MmK#2` Q7 2H2K2Mib Bb �� X h?2 b2i Q7 2H2K2Mib +�M #2

r`Bii2M �b (RRd)

S � \	���
���

 � . � . � 7 �
 � . � . � 7 �^� U9XeV

LQi�#H2 bT2+B�H +�b2b �`2,

Ç S�`�HH2H HBM2�` �``�v, q?2M � � �X AM Qi?2` rQ`/b- irQ T�`�HH2H lG�bX h?Bb

bi`m+im`2 Bb MQi +QKKQMHv mb2/ +QKT�`2/ iQ G@b?�T2/ �``�v 7Q` 2t�KTH2 Ua2+@

iBQM 9XkXkVX

Ç lMB7Q`K `2+i�M;mH�` �``�v, q?2M �� � ��X

Ç lMB7Q`K b[m�`2 �``�v, q?2M �� � �� �M/ � � � X 6B;X 9X8� b?Qrb �M 2t�KTH2

Q7 i?Bb +�b2 rBi? � � � � �X
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9XkXk G@b?�T2/ �``�v

hrQ HBM2�` �``�vb +�M #2 �``�M;2/ Q`i?Q;QM�HHv iQ 7Q`K i?2 G@b?�T2/ �``�v- r?BH2

b?�`BM; � bBM;H2 2H2K2Mi (RR3)X h?mb- B7 i?2 }`bi lG� ?�b � 2H2K2Mib- �M/ i?2 Qi?2`

?�b � 2H2K2Mib- i?2 iQi�H 2H2K2Mib Q7 i?2 G@b?�T2/ �``�v Bb �� � � � � 7 �X 1�+?

lG� +�M #2 mb2/ iQ 2biBK�i2 �M �M;H2- �M/ i?2 irQ 2biBK�i2/ �M;H2b �`2 T�B`2/ iQ }M/

i?2 2H2p�iBQM �M/ �xBKmi? �M;H2b (e)X G@b?�T2/ �``�v Bb ;2M2`�HHv K�/2 mT Q7 lG�b

(e- Nj- RRN)- #mi `2+2MiHv- bT�`b2 �``�vb �`2 ;2iiBM; KQ`2 �ii2MiBQM (Nj- N9)X 6B; 9X8#

b?Qrb �M G@b?�T2/ �``�v #mBHi mbBM; irQ lG�b rBi? � � � � �c i?mb- i?2 iQi�H

2H2K2Mib Q7 i?Bb G@b?�T2/ �``�v Bb �X

9XkXj o@b?�T2/ �``�v

� KQ`2 ;2M2`�H r�v iQ +QK#BM2 irQ MQM@T�`�HH2H HBM2�` �``�vb Bb �i �M �M;H2 H2bb i?�M

��¯- r?B+? `2bmHib BM � o@b?�T2/ �``�vX Ai r�b `2TQ`i2/ i?�i bm+? �``�vb r?2M #mBHi

mbBM; bT�`b2 HBM2�` �``�vb �+?B2p2 #2ii2` .Q� 2biBK�iBQM T2`7Q`K�M+2 +QKT�`2/ iQ

i?2 +QT`BK2 TH�M�` �``�v U*S�V Ua2+iBQM 9XkX9V �M/ Bi b?QmH/ #2 #2ii2` i?�M G@b?�T2/

�``�vb Ua2+iBQM 9XkXkV bBM+2 Bi /Q2b MQi `2[mB`2 +QmTHBM; Q7 2H2p�iBQM �M/ �xBKmi?

2biBK�iBQM (d9)X �M 2t�KTH2 o@b?�T2/ �``�v Bb b?QrM BM 6B;X 9X8+ K�/2 mT Q7 k lG�b

2�+? rBi? � � � � � 2H2K2Mib- �M/ BMi2`@2H2K2Mi bT�+BM; �X aBKBH�` iQ i?2 G@b?�T2/

�``�v BM 6B;X 9X8#- i?2 iQi�H MmK#2` Q7 2H2K2Mib Bb �� � � � � 7 �X
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9XkX9 *QT`BK2 SH�M�` �``�v

aBKBH�` iQ i?2 i`2�iK2Mi Q7 +QT`BK2 HBM2�` �``�v U*G�V BM a2+iBQM 9XRX9- *S� +�M #2

7Q`K2/ #2 BMi2`H2�pBM; irQ mMB7Q`K b[m�`2 �``�vbc i?2 }`bi Bb �N� rBi? BMi2`@2H2K2Mi

bT�+BM; ��- �M/ i?2 Qi?2` Bb � N � rBi? BMi2`@2H2K2Mi bT�+BM; ��X h?2 BMi2;2`b

� 
� �`2 +QT`BK2 �M/ i?2 b2i Q7 �``�v 2H2K2Mib Bb (Rky)

S � S
Æ

Ì S
õ

U9XdV

r?2`2

S
Æ

� \	�
Æ
��
�

õ
��

 � . �

Æ

�

õ
. � 7 �^


S
õ

� \	�
Æ
��
�

õ
��

 � . �

Æ

�

õ
. � 7 �^�

U9X3V

6B; 9X8/ b?Qrb � *S�X 6m`i?2`KQ`2- � ;2M2`�HBx�iBQM Q7 i?2 *S� r�b T`QTQb2/

r?2`2 i?2 +QMbiBim2Mi �``�vb �`2 MQi b[m�`2- �M/ Bi T`QpB/2/ ?B;?2` T2`7Q`K�M+2 i?�M

� b[m�`2 *S� (Ne)X

9XkX8 *B`+mH�` �``�v

�Mi2MM� 2H2K2Mib TH�+2/ QM i?2 +B`+mK72`2M+2 Q7 � +B`+H2 T`Q/m+2 � +B`+mH�` �``�vX

lbm�HHv- i?2 �M;mH�` b2T�`�iBQM #2ir22M �Mi2MM� 2H2K2Mib Bb mMB7Q`K (RkR)X 6B;X 9X82

b?Qrb �M 2t�KTH2 Q7 � mMB7Q`K +B`+mH�` �``�v rBi? �� � � 2H2K2Mib �M/ BMi2`@2H2K2Mi

bT�+BM; �X

�MQi?2` +B`+mH�` �``�v ?�b QM2 2H2K2Mi �i i?2 +2Mi2` Q7 i?2 +B`+H2 �M/ KmHiBTH2

2H2K2Mib QM i?2 +B`+mK72`2M+2X 1t�KTH2b Q7 mbBM; i?Bb �``�v BM i?2 HBi2`�im`2 BM+Hm/2

(d) �M/ (Rkk)X
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� � �� �� ��

�

��

��

��

'

(

U�V lMB7Q`K _2+i�M;mH�` �``�v rBi?
� � � � �X

� � �� �� ��

�

��

��

��

'

(

U#V lMB7Q`K G@b?�T2/ �``�v rBi?
� � � � �X h?2 2H2K2Mi �i i?2 Q`B;BM Bb
+QKKQM #2ir22M i?2 irQ T2`T2M/B+mH�`

lG�bX

�

�

'

(

U+V o@b?�T2/ �``�vX h?2 2H2K2Mi �i i?2
Q`B;BM Bb +QKKQM #2ir22M i?2 irQ

MQM@T2`T2M/B+mH�` lG�bX

�

Ã

Ã

Ã

Ã

Ã

Ã

Ã

Ã

� � �� �� ��

Ç

Ç

Ç

�

��

��

��

'

(

U/V *QT`BK2 SH�M�` �``�v rBi?
� � �
� � �X � `2T`2b2Mi i?2 +QKKQM

2H2K2MiX

�

�

'

(

U2V lMB7Q`K *B`+mH�` �``�v rBi? �� � �
2H2K2MibX

G2;2M/,
r /2MQi2b �M �Mi2MM� 2H2K2MiX
Ã `2T`2b2Mib i?2 }`bi mMB7Q`K b[m�`2 �`@
`�vX
Ç `2T`2b2Mib i?2 b2+QM/ mMB7Q`K b[m�`2
�``�vX

6B;m`2 9X8, 1t�KTH2b Q7 TH�M�` �Mi2MM� �``�vbX
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9Xj aT�`b2 SH�M�` �``�vb

aT�`b2 SH�M�` �``�vb *QMbi`m+iBQM

S�`�HH2H
GBM2�` �``�vb

S�`�HH2H
*QT`BK2

(eR- e3�dy- d8- RyR)

S�`�HH2H
L2bi2/
(3j�38)

Pi?2`
S�`�HH2H
(Rkj)

LQM@T�`�HH2H
GBM2�` �``�vb

G@b?�T2/
(dR- dj- 3e�N8)

*`Qbb
a?�T2
(d3)

o@b?�T2/
(d9)

"BHH#Q�`/
(ek)

PT2M
"Qt

�``�v
(ek)

SH�M�` �``�vb

*QT`BK2
SH�M�`

(ed- dk- Nd)

:2M2`�HBx2/
*QT`BK2
SH�M�`
(Ne)

L2bi2/
SH�M�`
(3R- N3)

lM7QH/2/
*QT`BK2
SH�M�`
(NN)

L2bi2/
*QT`BK2
SH�M�`
(Ryy)

Pi?2`

>�H7
PT2M
"Qt
(ek)

>Qm`;H�bb
(ek)

h?2`KQb
(dN)

*QM+2Mi`B+
_2+i�M;mH�`

(Rye)

6B;m`2 9Xe, *H�bbB}+�iBQM Q7 bT�`b2 k. ;2QK2i`B2b #�b2/ QM i?2 +QMbiBim2Mi �``�vb �M/
i?2 �bbQ+B�i2/ HBi2`�im`2X

ky
ye

ky
yN

ky
Rk

ky
R8

ky
Re

ky
Rd

ky
R3

ky
RN

ky
ky

ky
kR

�

�

�

�

�

�

�

�

�

_Pi?2` �``�vb
�SH�M�` �``�vb
�LQM@S�`�HH2H �``�vb
rS�`�HH2H �``�vb

(38)

(Ryy)

(d3)

(Nj)

(Nk)

(dj)

(39)

(dy)

(RyR)

(Nd)

(d9)

(NR)

(3j)

(Rye)

(dN)

(NN)

(dk)

(Ny)

(Rkj)

(d8)

(ek)

(Ne)

(eN)

(e3)

(ed)

(N9)

(3N)

(33)

(eR)

(N8)

(dR)

(N3)

(3R)(3d)(3e)

6B;m`2 9Xd, hBK2HBM2 Q7 T�T2`b mbBM; k. bT�`b2 �``�v ;2QK2i`B2b (eR- ek- ed�d8- d3-
dN- 3R- 3j�RyR- Rye- Rkj)X

h?Bb b2+iBQM T`2b2Mib � +QKT`2?2MbBp2 Qp2`pB2r Q7 i?2 bT�`b2 �``�v ;2QK2i`B2b

2KTHQv2/ 7Q` k.@.Q� 2biBK�iBQMX h?2 ;2QK2i`B2b �`2 +H�bbB}2/- �b b?QrM BM 6B;X 9Xe-

BMiQ 7Qm` #`Q�/ +�i2;Q`B2b, RV �``�vb +QMbi`m+i2/ mbBM; T�`�HH2H HBM2�` �``�vb- kV �``�vb

+QMbi`m+i2/ mbBM; MQM@T�`�HH2H HBM2�` �``�vb- jV �``�vb +QMbi`m+i2/ mbBM; TH�M�` �``�vb-

�M/ 9V Qi?2` ;2QK2i`B2bX AM �//BiBQM- � iBK2HBM2 Q7 i?2 mb�;2 Q7 �``�vb 7`QK 2�+?

+�i2;Q`v Bb b?QrM BM 6B;X 9XdX LQi2 i?�i bQK2 T�T2`b K�v /2�H rBi? KQ`2 i?�M QM2
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;2QK2i`v bm+? �b i?2 rQ`F Q7 GBm �M/ o�B/v�M�i?�M (ek)X �MQi?2` BKTQ`i�Mi MQi2

Bb i?�i bQK2 Q7 i?2b2 ;2QK2i`B2b �`2 M�K2/ bHB;?iHv /Bz2`2MiHv #v bQK2 �mi?Q`bX 6Q`

BMbi�M+2- i?2 T�`�HH2H +QT`BK2 �``�v US*�V Bb +�HH2/ +QT`BK2 T�`�HH2H �``�v #v irQ

T�T2`b (e3- d8)- v2i i?2 `2bi Q7 i?2 �mi?Q`b mb2 i?2 M�K2 mb2/ BM i?Bb rQ`F (eR- eN-

dy- RyR)X h?Bb M�K2 �HbQ �pQB/b +QM7mbBM; i?2 S*� rBi? i?2 *S�X h?2 FMQrH2/;2 Q7

bT�`b2 HBM2�` �``�vb- 2bT2+B�HHv i?2 M2bi2/ �``�v UL�V �M/ i?2 +QT`BK2 �``�v U*�V Bb

BKTQ`i�Mi bBM+2 K�Mv k. b2MbQ` �``�M;2K2Mib �`2 +QMbi`m+i2/ mbBM; � +QK#BM�iBQM

Q7 i?2b2 �M/ TQbbB#Hv i?2 mMB7Q`K HBM2�` �``�v UlG�VX

h?Bb b2+iBQM /2b+`B#2b i?2 b2MbQ` �``�vb b?QrM BM 6B;X 9Xe 7`QK H27i iQ `B;?iX h?2

�/QTi2/ +H�bbB}+�iBQM +�i2;Q`B2b #�b2/ QM i?2 #mBH/BM; #HQ+Fb Q7 i?2 k. �``�v �`2,

RX S�`�HH2H HBM2�` �``�vb- r?B+? BM+Hm/2 S*�- T�`�HH2H M2bi2/ �``�v USL�V- �M/

Qi?2` T�`�HH2H bi`m+im`2bX h?2b2 �`2 /Bb+mbb2/ BM a2+iBQM 9XjXRX

kX LQM@T�`�HH2H HBM2�` �``�vb- r?B+? BM+Hm/2 p�`BQmb bT�`b2 G@b?�T2/ �``�vb- bT�`b2

+`Qbb@b?�T2/ �``�v- bT�`b2 o@b?�T2/ �``�vb- #BHH#Q�`/ �``�v- �M/ QT2M #Qt �``�v

UP"�VX h?2b2 �`2 /Bb+mbb2/ BM a2+iBQM 9XjXkX

jX SH�M�` �``�vb- r?B+? BM+Hm/2 *S�- ;2M2`�HBx2/ +QT`BK2 TH�M�` �``�v U:*S�V-

M2bi2/ TH�M�` �``�v ULS�V- mM7QH/2/ +QT`BK2 TH�M�` �``�v Ul*S�V- M2bi2/ +Q@

T`BK2 TH�M�` �``�v UL*S�VX h?2b2 �`2 /Bb+mbb2/ BM a2+iBQM 9XjXjX

9X Pi?2` �``�vb- r?B+? BM+Hm/2 ?�H7 QT2M #Qt �``�v rBi? irQ H�v2`b U>P"�@kV-

?Qm`;H�bb �``�v- i?2`KQb �``�v- �M/ +QM+2Mi`B+ `2+i�M;mH�` �``�vX h?2b2 �`2

/Bb+mbb2/ BM a2+iBQM 9XjX9X
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aBM+2 i?Bb rQ`F /2�Hb rBi? bT�`b2 �``�v ;2QK2i`B2b- Bi Bb mb27mH iQ K2MiBQM i?�i i?2

i2`K bT�`b2 +�M ?�p2 /Bz2`2Mi �TT2�`�M+2b BM i?2 +QMi2ti Q7 .Q� 2biBK�iBQM,

RX aT�`b2 b2MbQ` �``�v, r?2`2 b2MbQ`b �`2 TH�+2/ QM bQK2 BMi2`b2+iBQMb Q7 � mMB7Q`K

;`B/X h?Bb Bb 2[mBp�H2Mi iQ ?�pBM; bQK2 b2MbQ`b rBi? BMi2`@2H2K2Mi bT�+BM; Q7

mMBiv �M/ i?2 `2bi ;`2�i2` i?�M mMBiv U�bbmKBM; � MQ`K�HBx2/ 7mM/�K2Mi�H BMi2`@

b2MbQ` bT�+BM; �VX Smi �MQi?2` r�v, i?2 BMi2`@2H2K2Mi bT�+BM; Bb � TQbBiBp2

BMi2;2` UMQ`K�HBx2/VX �MQi?2` M�K2 i?�i Bb bQK2iBK2b mb2/ 7Q` i?Bb K2�MBM; Bb

i?BMM2/ �``�vX h?Bb K2�MBM; Bb mb2/ i?`Qm;?Qmi i?Bb K�Mmb+`BTiX

kX lMB7Q`K bT�`b2 b2MbQ` �``�v, r?2`2 i?2 bT�+BM; Q7 �HH b2MbQ` 2H2K2Mib �`2 B/2M@

iB+�H �M/ ;`2�i2` i?�M mMBivX h?Bb Bb � bT2+B�H +�b2 Q7 i?2 T`2pBQmb QM2- �M/

2bb2MiB�HHv i?2 `2bmHi�Mi �``�v Bb � mMB7Q`K �``�vX AM +�b2 Q7 HBM2�` �``�vb- i?�i

`2bmHi�Mi �``�v Bb `272``2/ iQ �b bT�`b2 lG�- bQK2 2t�KTH2b Q7 i?Bb mb�;2 �`2

(Rk9- Rk8)X

jX aT�`b2 `2+Qp2`v, � K2i?Q/ 7`QK i?2 +QKT`2bbBp2 b2MbBM; 7`�K2rQ`F mb2/ BM bQK2

.Q� 2biBK�iBQM �H;Q`Bi?KbX

h?2 M2ti bm#b2+iBQM bi�`ib rBi? T�`�HH2H �``�vb �b #mBH/BM; #HQ+Fb 7Q` k. �``�vbX

h?2M- MQM@T�`�HH2H- TH�M�`- �M/ Qi?2` �``�vb 7QHHQrX

9XjXR S�`�HH2H �``�vb

h?Bb b2+iBQM /2b+`B#2b k. �``�vb K�/2 Q7 irQ- Q` KQ`2- T�`�HH2H �``�vbX AM T�`iB+mH�`-

i?2 T�`�HH2H +QT`BK2 �``�v US*�V- i?2 i?`22 T�`�HH2H +QT`BK2 �``�v UhS*�V- �M/ i?2

T�`�HH2H M2bi2/ �``�v USL�V �`2 +QMbB/2`2/X AM �//BiBQM- Qi?2` `2TQ`i2/ T�`�HH2H �``�vb
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i?�i /Q2b MQi 7�HH mM/2` �Mv Q7 i?2b2 +�i2;Q`B2b �`2 �HbQ K2MiBQM2/X LQi2 i?�i k.

�``�vb K�/2 Q7 irQ T�`�HH2H lG�b �`2 MQi +QMbB/2`2/ BM i?Bb bm`p2vX

x

y

x

y

x

y

x

y

(a) (b) (c) (d)

6B;m`2 9X3, 1t�KTH2b Q7 k. bT�`b2 �``�vb +QMbi`m+iBM; mbBM; T�`�HH2H HBM2�` �``�vbX
U�V S*�X U#V h?`22 T�`�HH2H +QT`BK2 �``�vX U+V SL�X U/V hrQ T�`�HH2H bT�`b2
lG�b rBi? 2ti`� b2MbQ` Ub?QrM #v � `2/ /B�KQM/VX

S�`�HH2H *QT`BK2 �``�v US*�V

h?Bb b2+iBQM T`2b2Mib �M Qp2`pB2r Q7 T�`�HH2H +QT`BK2 �``�v US*�V ;2QK2i`v (eR- e3-

d8- RyR)X h?2 bi`m+im`2 Q7 S*� Bb b?QrM BM 6B;X 9X3�- r?2`2 irQ mMB7Q`K HBM2�`

�``�vb UlG�bV �`2 BM T�`�HH2H UbT�+2/ #v ��V- QM2 Q7 i?2K ?�b �
Æ
2H2K2Mib rBi? �

õ
��

BMi2`@2H2K2Mi bT�+BM; Ub?QrM BM #Hm2 #Qt2bV- i?2 Qi?2` ?�b �
õ
2H2K2Mib rBi? �

Æ
��

BMi2`@2H2K2Mi bT�+BM; Ub?QrM BM #H�+F +B`+H2bV- �
Æ
�M/ �

õ
�`2 +QT`BK2 BMi2;2`b- �M/

i?2 2t�KTH2 Q7 6B;X 9X3� �bbmK2b �
Æ

� � �M/ �
õ

� �X LQi2 i?�i Q7i2M �
Æ

� �
õ
Bb

�bbmK2/ rBi?Qmi HQbb Q7 ;2M2`�HBivX h?2 b2i Q7 �``�v 2H2K2Mib Bb (d8)

S �\	�
��
õ
��
]� . � . �

Æ
7 �^

Ì \	��
��
Æ
��
]� . � . �

õ
7 �^� U9XNV

h?2 rQ`F BM (RyR) }M/b i?2 +`Qbb +Qp�`B�M+2 #2ir22M i?2 irQ �``�vb �b � }`bi
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bi2T BM 2biBK�iBM; k.@.Q�- i?2M /2+QmTH2b i?2 �M;H2b k� �M/ l�- }M/b k� mbBM; H2�bi

bT2+i`�H b2�`+? UR.@JlaA* Qp2` 2�+? bm#�``�vV- �M/ T`2b2Mib � H2�bi b[m�`2b bQHmiBQM

7Q` �miQK�iB+ T�B`BM; Q7 l�X � p�`B�Mi Q7 S*� mbBM; irQ bvKK2i`B+ T�`�HH2H +QT`BK2

�``�vb r�b �HbQ `2TQ`i2/ (e3)X

h?`22 S�`�HH2H *QT`BK2 �``�v UhS*�V

h?Bb b2+iBQM T`2b2Mib �M 2ti2MbBQM iQ i?2 S*� Q7 i?2 T`2pBQmb b2+iBQM mbBM; � i?B`/

T�`�HH2H HBM2�` �``�v UG�V (eN- dy)X � KQ/B}2/ p2`bBQM Q7 i?2 S*� Bb i?2 i?`22 T�`�HH2H

+QT`BK2 bi`m+im`2 T`2b2Mi2/ BM (dy)- r?2`2 i?2 i?B`/ G� bi�`ib �7i2` i?2 2M/ Q7 i?2

Qi?2` irQ G�b �b b?QrM BM 6B;X 9X3#- r?2`2 i?2 }`bi lG� ?�b �
õ
2H2K2Mib rBi?

BMi2`@2H2K2Mi bT�+BM; �
Æ
�� Ub?QrM BM #Hm2 #Qt2bV �M/ i?2 Qi?2` irQ lG�b ?�p2

BMi2`@2H2K2Mi bT�+BM; �
õ
�� Ub?QrM BM #H�+F +B`+H2bVX h?2 2t�KTH2 b?QrM BM 6B;X 9X3#

�bbmK2b �
Æ

� �- �
õ

� �- �M/ � � �X AM �//BiBQM- i?2 b2+QM/ lG� Bb bT�+2/ #v

�� 7`QK i?2 (@�tBb �M/ ?�b �
Æ
2H2K2Mib- r?2`2�b i?2 i?B`/ Bb bT�+2/ #v ���
� � ��

7`QK i?2 b2+QM/ lG� �M/ ?�b �
Æ
2H2K2MibX h?2 b2i Q7 2H2K2Mib Bb (dy)

S �\	�
��
Æ
��
]� . � . �

õ
7 �^

Ì \	��
��
õ
��
]� . � . �

Æ
7 �^

Ì \	��� � ��
 ��
õ
�� � �

Æ
�

õ
��
]� . � . �

Æ
7 �^� U9XRyV

�MQi?2` rQ`F T`2b2Mi2/ i?`22 T�`�HH2H +QT`BK2 �``�v r?2`2 �M 2ti`� G� +�M #2

�//2/ QM i?2 M2;�iBp2 '@�tBb Q7 i?2 S*� BM U9XNV iQ 7Q`K i?2 i?`22 T�`�HH2H +QT`BK2

�``�v (eN)X h?2 KB//H2 �``�v ?�b ��
Æ
2H2K2Mib rBi? BMi2`@2H2K2Mi bT�+BM; Q7 �

õ
��-
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�M/ i?2 Qmi2` +QT`BK2 G�b ?�b �
õ
2H2K2Mib rBi? BMi2`@2H2K2Mi bT�+BM; Q7 �

Æ
��-

r?2`2 �� . v��- �
Æ
�M/ �

õ
�`2 +QT`BK2 BMi2;2`b rBi? �

Æ
� �

õ
X AM �//BiBQM- i?2

G�b �`2 bT�+2/ #v �� . v��X

S�`�HH2H L2bi2/ �``�v USL�V

S�`�HH2H M2bi2/ �``�vb USL�bV r2`2 `2TQ`i2/ BM (3j�38)X �HH i?`22 T�T2`b miBHBx2/ irQ

B/2MiB+�H T�`�HH2H M2bi2/ HBM2�` �``�vb ULG�bV (je) Ub?QrM BM 6B;X 9X3+ rBi? �
Æ

� �
õ

�

�VX �bbmKBM; 2�+? HBM2�` �``�v ?�b � 2H2K2Mib- i?2 iQi�H MmK#2` Q7 2H2K2Mib Bb �� X

h?2 b2i Q7 �Mi2MM� 2H2K2Mib Bb

S � \	�
���
]� n �^ Ì \	��
���
]� n �^
 � � \�
 �


w 
�
Æ

7 �
�
Æ

 �	�

Æ
� �
 7 �
 w 
�

õ
	�

Æ
� �
 7 �^ U9XRRV

GB 2i �HX (3j) miBHBx2/ � .JJ Ub22 a2+iBQM jXkX8V r?B+? �HHQrb ;2iiBM; T�B`2/ 2biBK�i2b

7Q` $� �M/ %�X >2 2i �HX (38) T`QTQb2/ �M �H;Q`Bi?K mbBM; 6P* 7Q` 2M?�M+BM; .P6-

�M/ `2TQ`i2/ � K�tBKmK .P6 Q7 ��
õ
	�

Æ
� �
 7 �X

Pi?2` S�`�HH2H �``�vb

Pi?2` i?�M i?2 S*� Q` i?2 SL�- w?2M; 2i �HX (Rkj) T`QTQb2/ irQ T�`�HH2H lG�b rBi?

2ti`� b2MbQ`X h?2 irQ lG�b �`2 bT�+2/ #v v��- �M/ 2�+? Q7 i?2 irQ lG�b ?�b BMi2`@

b2MbQ` bT�+BM; Q7 v- �M/ i?2 2ti`� b2MbQ` Bb TH�+2/ �i v�� 7`QK i?2 bi�`i Q7 i?2 }`bi

lG�- �b b?QrM BM 6B;X 9X3/- r?2`2 i?2 }`bi lG� U/2MQi2/ bm#�``�v uV ?�b � � �

2H2K2Mib �M/ Bb `2T`2b2Mi2/ #v #Hm2 b[m�`2b- i?2 2ti`� b2MbQ` #v � `2/ b[m�`2- �M/ i?2
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b2+QM/ lG� U/2MQi2/ bm#�``�v wV ?�b � 2H2K2Mib �M/ Bb `2T`2b2Mi2/ #v #H�+F +B`+H2bX

h?2 }`bi HBM2�` �``�v i?�i Bb K�/2 mT Q7 bm#�``�v u �M/ i?2 2ti`� b2MbQ` Bb /2MQi2/

am#�``�v sX h?2`27Q`2- i?2 b2i Q7 �``�v 2H2K2Mib +�M #2 r`Bii2M �b

S �\	�
 ����
]� . � . �^ Ì \	�
 ��
^

Ì \	��
 ����
]� . � . � 7 �^� U9XRkV

r?2`2 �� � �� � v��X

w?2M; 2i �HX (Rkj) T`QTQb2/ i?Bb �``�v �bbmKBM; i?2 MmK#2` Q7 bQm`+2b Bb H2bb i?�M

i?2 MmK#2` Q7 2H2K2Mib BM bm#�``�v wX h?2v 2biBK�i2 � T`QT�;�iQ` K�i`Bt- r?B+?

vB2H/b 2biBK�i2b Q7 $� �M/ %�X �M BKTQ`i�Mi bi2T BM i?2 �H;Q`Bi?K Bb iQ 2t+Hm/2 i?2

�K#B;mQmb 2biBK�i2b Q7 $� r?B+? `2HB2b QM i?2 7�+i i?�i i?2 mM�K#B;mQmb $� rBHH #2

Q`i?Q;QM�H iQ i?2 MQBb2 bm#bT�+2 Q7 bm#�``�v sX

9XjXk LQM@S�`�HH2H �``�vb

h?Bb b2+iBQM /2b+`B#2b k. �``�vb K�/2 Q7 MQM@T�`�HH2H HBM2�` �``�vb- M�K2Hv, i?2 G@

b?�T2/ �M/ +`Qbb@b?�T2/ �``�vbX AM �//BiBQM- i?2 #BHH#Q�`/ �M/ QT2M #Qt �``�v UP"�V

�`2 �HbQ K2MiBQM2/ 7Q` � KQ`2 +QKTH2i2 #B; TB+im`2X

G@b?�T2/ �``�v

h?2 G@b?�T2/ �``�v Bb �`;m�#Hv i?2 KQbi bi`�B;?i7Q`r�`/ 2ti2MbBQM 7`QK i?2 R. +�b2

iQ k.- bBM+2 Bi `2[mB`2b irQ Q`i?Q;QM�H lG�bX J�Mv rQ`Fb r2`2 Tm#HBb?2/ miBHBxBM;

i?Bb bi`m+im`2 HBF2 >m� 2i �HX (RR3) �M/ GB�M; �M/ GBm (e)X >Qr2p2`- i?2 7Q+mb ?2`2
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y

x

y

U�V U#V U+V U/V U2V

6B;m`2 9XN, 1t�KTH2b Q7 k. bT�`b2 �``�vb +QMbi`m+i2/ mbBM; MQM@T�`�HH2H HBM2�` �``�vbX
U�V G@b?�T2/ bT�`b2 �``�v mbBM; irQ lG�b rBi? �M 2ti`� b2MbQ`X U#V *`Qbb@b?�T2/
bT�`b2 �``�vX U+V o@b?�T2/ +QT`BK2 �``�vX U/V "BHH#Q�`/ �``�vX U2V PT2M #Qt
�``�v UP"�VX

Bb QM rQ`Fb miBHBxBM; Q`i?Q;QM�H bT�`b2 HBM2�` �``�vb HBF2 (dR- dj- 3e�N8)X Ai +�M #2

�`;m2/ i?�i i?2 G@b?�T2/ �``�v Bb bT�`b2 r?2M +QKT�`2/ iQ i?2 l_�- #mi bBM+2 Bi Bb

+QKTQb2/ Q7 lG�b- i?2v +�M #2 i`2�i2/ �b MQM@bT�`b2 BM i?Bb bm`p2vX LQi2 i?�i K�Mv

rQ`Fb QM G@b?�T2/ �M/ +`Qbb@b?�T2/ �``�vb mb2 i?2 ( 7 ) TH�M2 7Q` i?2 TH�+2K2Mi Q7

i?2 b2MbQ` �``�v- �M/ i?Bb Bb ?BMi2/ #v b?QrBM; �M 2t�KTH2 BM 6B;X 9XN�X

PM2 �TT`Q�+? Q7 +QMbi`m+iBM; bT�`b2 G@b?�T2/ �``�vb (33- 3N) Ub?QrM BM 6B;X 9XN�V

mb2/ irQ Q`i?Q;QM�H irQ@H2p2H M2bi2/ �``�vb (je) �HQM; '@ �M/ )@�t2bX �b b?QrM BM

6B;X 9XN�- i?2 }`bi U/2Mb2V lG� Q7 2�+? M2bi2/ �``�v ?�b BMi2`@2H2K2Mi bT�+BM; �
Æ

�

�� � �� �M/ i?2 Qi?2` lG� ?�b i?2 rB/2` �
õ

� 	�
Æ
��
�

Æ
BMi2`@2H2K2Mi bT�+BM;X .QM;

2i �HX (33) mb2/ bB;M�H bm#bT�+2 DQBMi /B�;QM�HBx�iBQM UaaC.V 7Q` �miQK�iB+ T�B`BM; Q7

�xBKmi? �M/ 2H2p�iBQM �M;H2bX

�MQi?2` �TT`Q�+? mb2b � lG� �HQM; i?2 '@�tBb rBi? BMi2`@2H2K2Mi bT�+BM; �� �

v��- �M/ � bBKTH2 bT�`b2 HBM2�` �``�v �HQM; i?2 )@�tBb K�/2 mT Q7 � lG� rBi? �� � v

rBi? �M 2ti`� b2MbQ` �i � /Bbi�M+2 v�� 7`QK i?2 Q`B;BM (N9)X �7i2` +QKTmiBM; i?2 +`Qbb

+Q``2H�iBQM #2ir22M i?2 irQ bm#�``�vb U�HQM; ' �M/ ) �t2bV- i?2 �K#B;mQmb 2H2p�iBQM

2biBK�i2b �`2 Q#i�BM2/X L2ti- i?2 �K#B;mBiv Bb `2KQp2/- �M/ i?2M i?2 2biBK�i2/
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2H2p�iBQM �M;H2b �`2 miBHBx2/ iQ 2biBK�i2 i?2 �xBKmi? (N9)X

�MQi?2` rQ`F miBHBx2/ bT�`b2 G�b �HQM; 2�+? �tBbX 1�+? bT�`b2 G� Bb K�/2 mT Q7

irQ BMi2`H2�p2/ lG�b (Nj)- �M/ i?2 H�`;2bi +QMiB;mQmb lG� BM i?2 /Bz2`2M+2 +Q�``�v

Bb mb2/ 7Q` 2biBK�iBQMX h?2 2biBK�iBQM Q7 �xBKmi? �M/ 2H2p�iBQM �`2 /QM2 b2T�`�i2Hv

mbBM; JlaA*- �M/ +`Qbb +Qp�`B�M+2 Bb mb2/ iQ T�B` i?2 �xBKmi? �M/ 2H2p�iBQM 2biBK�i2bX

*Q@T`BK2 �``�vb r2`2 �HbQ miBHBx2/ BM i?2 H2;b Q7 i?2 G@b?�T2/ �``�v (dR- dj)X 6Q`

BMbi�M+2- i?2 rQ`F #v 1H#B` (dj) b?Qr2/ i?2 TQbbB#BHBiv Q7 `2bQHpBM; �
Æ
�

õ
bQm`+2b r?BH2

?�pBM; ��
Æ

��
õ

7 � b2MbQ`b BM 2�+? H2;X �++Q`/BM; iQ 1H#B` (dj)- i?Bb `2[mB`2K2Mi Q7

��
Æ

� ��
õ

7 � b2MbQ`b Bb H2bb i?�M *S� �M/ :*S� r?B+? �`2 /Bb+mbb2/ BM a2+iBQM

9XjXjX

*`Qbb@a?�T2/ �``�v

qm �M/ w?m (d3) +QMbB/2`2/ � mMB7Q`K +`Qbb �``�v- �M/ � bT�`b2 bvKK2i`B+ +`Qbb
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b?�`2 i?2 b�K2 `Qrb- i?2 b�K2 õ�``�vö �M/ õ_27Xö +QHmKMb- #mi ?�p2 i?2 `2bi Q7 +QHmKMb

/Bz2`2MiX

h�#H2 9XR HBbib i?2 MmK#2` Q7 2H2K2Mib BM 2�+? �``�v ;2QK2i`v �M/ i?2 �+?B2p�#H2

.P6X 6Q` BMbi�M+2- i?2 i?`22 T�T2`b (3j�38) i?�i mb2/ T�`�HH2H M2bi2/ �``�vb �`2 2�bBHv

de



h�#H2 9XR, *QKT�`BbQM #2ir22M T?vbB+�H b2MbQ`b �M/ �+?B2p�#H2 /2;`22b Q7 7`22/QK
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ïSaa, S�`iB�H aT2+i`�H a2�`+?X �J2�Mb i?2 T�T2` /Q2b MQi T`QTQb2 � K2i?Q/ #�b2/ QM 6P*- #mi +QKT�`2b `2bmHib rBi? � K2i?Q/ #�b2/ QM 6P*X
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+QKT�`�#H2- �M/ i?2 H�i2bi QM2 (38) mbBM; 7Qm`i? Q`/2` +mKmH�Mib U6P*V ?�b ?B;?2`

.P6 �b 2tT2+i2/X Ai Bb MQi bi`�B;?i 7Q`r�`/ iQ +QKT�`2 �HH ivT2b Q7 �``�vb bBM+2

K�Mv bT�`b2 TH�M�` �``�vb �`2 #�b2/ QM +QT`BK2- M2bi2/- Q` Qi?2` HBM2�` �``�vbX AM

�//BiBQM- bQK2 �``�v ;2QK2i`B2b ?�p2 /Bz2`2Mi .P6 r?2M i?2 T�`�K2i2`b bT2+B7vBM;

i?2 �``�v �`2 2p2M Q` Q//X AM h�#H2 9XR- � /�b? bB;MB}2b i?�i i?2 p�Hm2 Bb MQi K2MiBQM2/

/B`2+iHv BM i?2 T�T2`- Q` MQi 2�bBHv p2`B}�#H2X 6Q` 2t�KTH2- CB�M 2i �HX (3e) mb2b J_�b

r?B+? /Q MQi ?�p2 � +HQb2/ 7Q`K 2tT`2bbBQM 7Q` i?2 T?vbB+�H b2MbQ` HQ+�iBQMbc v2i i?2

2tT`2bbBQM b?QrM 7Q` i?2 MmK#2` Q7 b2MbQ`b Bb � K2`2 bmKK�iBQM Q7 i?2 2H2K2Mib BM

i?2 irQ bm#�``�vb UHBM2�` �``�vbVX 6Q` Qi?2` rQ`Fb- i?Bb +QmH/ BM/B+�i2 i?�i i?2 rQ`F

Bb 7Q+mb2/ QM `2/m+BM; +QKTmi�iBQM�H +QKTH2tBiv Q` Qi?2` BKT`Qp2K2Mib �T�`i 7`QK

BM+`2�bBM; .P6X

h?2 �``�vb �`2 HBbi2/ BM h�#H2 9XR #�b2/ QM i?2 +H�bbB}+�iBQM i?�i r�b T`2b2Mi2/ BM

a2+iBQM 9Xj- i?2M +?`QMQHQ;B+�HHvX �b bm+?- Bi Bb ;2M2`�HHv 2tT2+i2/ i?�i- rBi?BM 2�+?

+�i2;Q`v- H�i2` T�T2`b �+?B2p2 ?B;?2` .P6 i?�M QH/2` QM2bX �b �M 2t�KTH2- w?2M;

2i �HX (NN) bi�i2 i?�i i?2B` l*S� +�M 2t+22/ i?2 .P6 Q7 i?2 2�`HB2` rQ`Fb #v qm 2i �HX

(ed) �M/ w?2M; 2i �HX (Ne)X aBKBH�`Hv- aB 2i �HX (Ryy) b?Qr i?�i i?2B` L*S� +�M 2t+22/

i?2 .P6 Q7 i?2 T`2pBQmb *S� p�`B�Mib, *S� (ed)- :*S� (Ne) �M/ l*S� (NN)X �MQi?2`

2t�KTH2 Bb i?2 i?2`KQb �``�v (dN) r?B+? +�M 2t+22/ i?2 .P6 Q7 i?2 ?Qm`;H�bb �``�v

r?2M �� � �� � �X 6m`i?2`KQ`2- �MQi?2` BMi2`2biBM; MQi2 KB;?i #2 i?2 2[m�H .P6

Q7 i?2 �``�vb, P"�- >P"�@k- �M/ ?Qm`;H�bb (ek)X AM i?Bb +�b2- i?Bb Bb �M �/p�Mi�;2

7Q` i?2 M2r2` �``�vb U>P"�@k �M/ >Qm`;H�bbV- bBM+2 i?2b2 �``�vb `2i�BM i?2 ?QH2@7`22

/Bz2`2M+2 +Q�``�v Q7 i?2 P"�- v2i i?2v `2/m+2 i?2 Kmim�H +QmTHBM;X

h�#H2 9Xk b?Qrb � +QKT�`BbQM Q7 i?2 b�K2 �``�vb BM h�#H2 9XR- #mi MQr b?Qrb i?2

dN



�T2`im`2- i?2 2biBK�i2/ Kmim�H +QmTHBM; b2MbBiBpBiv #�b2/ QM i?2 MmK#2` Q7 b2MbQ`b

rBi? +HQb2 BMi2`@b2MbQ` bT�+BM; UJ*@RV- �M/ r?2i?2` i?2 T�T2` mb2b T2�F b2�`+? USaV

Q` 6P* r?B+? ;Bp2 �M BM/B+�iBQM Q7 i?2 +QKTmi�iBQM�H +QKTH2tBivX PMHv i?`22 T�T2`b

+QMbB/2`2/ 6P* BM i?2 �H;Q`Bi?K (38- 3e- Ny)X h?Bb +�M #2 2tTH�BM2/ #v i?2 +QKTmi�@

iBQM�H +QKTH2tBiv Q7 6P*- �M/ i?2 +QM/BiBQM i?�i i?2 bQm`+2b Kmbi MQi #2 :�mbbB�MX

.2bTBi2 i?2 7�+i i?�i Bi i?2Q`2iB+�HHv 2HBKBM�i2b i?2 :�mbbB�M MQBb2- �M/ mbm�HHv H2�/b

iQ Km+? H�`;2` .P6 +QKT�`2/ iQ K2i?Q/b #�b2/ QM b2+QM/ Q`/2` bi�iBbiB+b UaPaVX

>Qr2p2`- QM2 T�T2` b?Qr2/ i?�i Bi Bb TQbbB#H2 iQ 2t+22/ i?2 T2`7Q`K�M+2 Q7 bQK2

6P*@#�b2/ K2i?Q/b (Nd)X 6m`i?2`- Bi +�M #2 MQi2/ i?�i- BM ;2M2`�H- �``�v ;2QK2i`B2b

miBHBxBM; M2bi2/ �``�vb ?�p2 ?B;?2` MmK#2` Q7 b2MbQ`b +HQb2Hv@bT�+2/- �M/ �b bm+?- �`2

KQ`2 bmb+2TiB#H2 iQ Kmim�H +QmTHBM; /2;`�/�iBQMX AM �//BiBQM- bQK2 Q7 i?2 `2+2Mi

�``�vb HBF2 ?Qm`;H�bb Q` i?2`KQb �``�vb ?�p2 HQr Kmim�H +QmTHBM; b2MbBiBpBivX Pi?2`

MQi2b QM h�#H2 9Xk BM+Hm/2,

Ç h?2 +QHmKM T2�F b2�`+? USaV QMHv /2b+`B#2b i?2 2tBbi2M+2 Q7 � bi2T BM i?2 +Bi2/

T�T2`X 6Q` BMbi�M+2- ZBM 2i �HX (dy) QMHv 2KTHQv R. b2�`+? BM i?2 +�b2 Q7 ?�pBM;

bQm`+2b H2bb i?�M b2MbQ`b- r?BH2 2tTHQBiBM; bT�`b2 H2�`MBM; i2+?MB[m2b r?2M i?2

MmK#2` Q7 bQm`+2b 2t+22/b i?2 T?vbB+�H b2MbQ`bX

Ç Ai Bb rQ`i? K2MiBQMBM; i?�i +QKT�`BM; i?2 .P6 Qz2`2/ #v � K2i?Q/ mbBM; 6P*

iQ �MQi?2` K2i?Q/ mbBM; aPa K�v MQi #2 7�B`X >Qr2p2`- bBM+2 MQi �HH �``�vb

�`2 2tT2+i2/ iQ rQ`F r2HH rBi? 6P*- �M/ #2+�mb2 Q7 i?2 HQr MmK#2` Q7 T�T2`b

mbBM; 6P*- i?2 T�T2`b mbBM; 6P* �`2 �HbQ HBbi2/ BM i?2 b�K2 i�#H2X

Ç LQi ?�pBM; Sa /Q2b MQi K2�M ?�pBM; HQr2` +QKTmi�iBQM�H iBK2X 6Q` 2t�KTH2-

3y



qm �M/ w?m (d3) mb2 �iQKB+ MQ`K KBMBKBx�iBQM U�LJV 7Q` .Q� 2biBK�iBQM-

v2i i?2v `2TQ`i `2H�iBp2Hv ?B;?2` +QKTmi�iBQM�H iBK2 i?�M bQK2 Qi?2` K2i?Q/bX

h?2v biBHH- ?Qr2p2`- 2KTHQv � JlaA*@HBF2 K2i?Q/ 7Q` `�M;2 2biBK�iBQMX

Ç AM K�Mv +�b2b- Bi Bb TQbbB#H2 iQ mb2 /Bz2`2Mi 2biBK�iBQM K2i?Q/bX >2M+2- 7Q`

bQK2 Q7 i?2 rQ`Fb i?�i miBHBx2 k. T2�F b2�`+?- Bi +QmH/ #2 TQbbB#H2 iQ i`v � H2bb

+QKTHB+�i2/ K2i?Q/X >Qr2p2`- i?2 mb2 Q7 bm+? k. T2�F b2�`+?BM; K2i?Q/b +�M

#2 DmbiB}2/ r?2M i?2 K�BM +QMi`B#miBQM Q7 i?2 T�T2` Bb BM � /Bz2`2Mi /B`2+iBQM-

�M/ � #�b2HBM2 +QKT�`BbQM Bb b22F2/X 6Q` 2t�KTH2- amM 2i �HX (dN) T`2b2Mi2/ i?2

i?2`KQb �``�v i`vBM; K�BMHv iQ `2/m+2 Kmim�H +QmTHBM; #v bT�+BM; bQK2 b2MbQ`b

7m`i?2` �T�`i 7`QK 2�+? Qi?2`- #�b2/ QM B/2�b 7`QK i?2 ?Qm`;H�bb �``�v T`QTQb2/

2�`HB2` #v GBm �M/ o�B/v�M�i?�M (ek)X �MQi?2` 2t�KTH2 Bb i?2 rQ`F Q7 w?2M;

2i �HX (Ne) r?B+? K�BMHv T`2b2Mib i?2 :*S� bi`m+im`2 i?�i Bb � ;2M2`�HBx�iBQM Q7

i?2 *S�X

Ç lbBM; k. T2�F b2�`+? Bb MQi �Hr�vb i?2 rQ`bi BM i2`Kb Q7 +QKTmi�iBQM�H +QK@

TH2tBivX 6Q` 2t�KTH2- qm 2i �HX (ed) mb2/ � HBKBi2/ k. bT2+i`�H b2�`+? i?�i Bb

?�pBM; H2bb +QKTH2tBiv i?�M i?2 7mHH k. b2�`+?X

Ç h?2 H�bi irQ +QHmKMb b?Qr i?2 �T2`im`2 Q7 i?2 �``�v BM ' �M/ ( /B`2+iBQMbX q?BH2

BM ;2M2`�H- �``�vb #�b2/ QM +QT`BK2 HBM2�` �``�vb 7Q` 2t�KTH2 ?�p2 i?2 b�K2

�T2`im`2X aQK2 /Bz2`2M+2b 2tBbi B7 �mi?Q`b mb2 /Bz2`2Mi /2}MBiBQMb Q7 +QT`BK2

HBM2�` �``�v- Q` B7 i?2 HBM2�` �``�v QM i?2 ' �M/ ( /B`2+iBQMb �`2 /Bz2`2MiX aBKBH�`
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Q7 Kmim�H +QmTHBM;- i?2 /Bz2`2M+2 BM T2`7Q`K�M+2 Bb MQi H�`;2- �M/ i?2 b�im`�iBQM BM

T2`7Q`K�M+2 7Q` �HKQbi �HH �``�vb ?�TT2M �i �`QmM/ ���� _Ja1 +QKT�`2/ iQ HQr2`

p�Hm2b 7Q` i?2 +�b2 r?2`2 Kmim�H +QmTHBM; Bb �#b2MiX �MQi?2` BMi2`2biBM; MQi2 Bb i?�i

i?2 l_� T2`7Q`Kb #2ii2` �i ?B;? aL_ p�Hm2b UrBi? �M/ rBi?Qmi Kmim�H +QmTHBM;V-

�M/ i?Bb +�M #2 �ii`B#mi2/ iQ i?2 `2/mM/�M+v BM i?2 bi`m+im`2 Q7 i?2 l_� i?�i ?2HT

�p2`�;2 i?2 2biBK�iBQMX AM �//BiBQM- i?2 Qi?2` �``�vb BM 6B;X 8X3 �`2 MQi i?�i bT�`b2

+QKT�`2/ iQ i?2 l_� Q7 6B;X 8X3�X

6B;X 8XRR b?Qrb i?2 _Ja1 Q7 �xBKmi? �M/ 2H2p�iBQM 2biBK�i2b p2`bmb bM�Tb?Qib-

rBi? Ryyy JQMi2@*�`HQ i`B�Hb �i y/" aL_X h?Bb };m`2 b?Qrb i?�i i?2 BKT`Qp2K2Mi

rBi? BM+`2�bBM; i?2 MmK#2` Q7 bM�Tb?Qib Bb MQi H�`;2- 2bT2+B�HHv BM i?2 +�b2 Q7 Kmim�H

+QmTHBM;X h?2 +�b2 Q7 i?2 l_� /2b+`B#2/ 2�`HB2` Bb �;�BM +H2�` BM 6B;X 8XRRX 6m`@

i?2`KQ`2- i?2 �``�v Q7 6B;X 8X3+ rBi? i?2 T`QTQb2/ 9@.* K2i?Q/ b22K iQ ?�p2 i?2

KQbi bi�#H2 T2`7Q`K�M+2 7Q` /Bz2`2Mi p�Hm2b Q7 aL_ �M/ bM�Tb?QibX lMHBF2 i?2 �`@

`�v Q7 6B;X 8X3/ r?B+? bQK2iBK2b T`Q/m+2b ?B;?2` 2``Q`b �i ?B;?2` p�Hm2b Q7 aL_ Q`

bM�Tb?Qib- 2bT2+B�HHv r?2M Kmim�H +QmTHBM; Bb �#b2MiX

h?2 M2ti +?�Ti2` +QM+Hm/2b i?2 i?2bBb #v `2bi�iBM; bQK2 BKTQ`i�Mi }M/BM;b- �M/

#v K2MiBQMBM; TQbbB#H2 /B`2+iBQM Q7 BKT`Qp2K2Mib Qp2` i?2 +m``2Mi rQ`FX
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eXR *QM+HmbBQMb

.Q� 2biBK�iBQM +�M #2 � mb27mH bi2T BM K�Mv �TTHB+�iBQMb HBF2 M�pB;�iQ`b �M/ `�/�`bX

h?2 rB/2 `�M;2 Q7 �TTHB+�iBQMb �M/ i?2 +?�M;BM; `2[mB`2K2Mib Q7 2p2`v bBim�iBQM K�F2b

.Q� 2biBK�iBQM � p2`v �+iBp2Hv `2b2�`+?2/ iQTB+ 7Q` i?2 T�bi /2+�/2bX �M/ i?�i Bb

2tT2+i2/ iQ BM+`2�b2 BM i?2 +QKBM; v2�`b �b M2r �TTHB+�iBQMb HBF2 J�bbBp2 JAJP

2KTHQv Bi �b r2HHX AM K�Mv Q++�bBQMb- Bi Bb /2bB`2/ iQ ?�p2 � 7mM+iBQM�H bvbi2K rBi?Qmi

� K�Mm�H QT2`�iQ`- �M/ rBi? i?2 H2�bi K2+?�MB+�H �+im�iBQMX h?Bb K�F2b �Mi2MM�

�``�vb �M �ii`�+iBp2 QTiBQM 7Q` /B`2+iBQM }M/BM;X

�7i2` #`B2~v BMi`Q/m+BM; i?2 #�bB+b Q7 HBM2�` �``�vb 7Q` /B`2+iBQM }M/BM;- i?Bb rQ`F

bmKK�`Bx2/ i?2 K�BM TH�M�` �``�vb BM i?2 HBi2`�im`2 i?�i r�b mb2/ 7Q` irQ@/BK2MbBQM�H

U�xBKmi? �M/ 2H2p�iBQMV .Q� 2biBK�iBQMX L2ti- � p2`v /2i�BH2/ `2pB2r Q7 bT�`b2 TH�M�`

�``�vb r�b +QM/m+i2/- r?B+? `2p2�H2/ mb27mH �``�v +?�`�+i2`BbiB+b i?�i /Bz2`2Mi �mi?Q`b
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�BK iQ �+?B2p2X 6Q` 2t�KTH2- � p2`v bi`QM; /B`2+iBQM Bb iQ /2bB;M �``�vb i?�i `2/m+2

i?2 2z2+i Q7 Kmim�H +QmTHBM;c i?mb- `2/m+BM; i?2 TQbbB#H2 /2;`�/�iBQM Q7 i?2 �``�v

T2`7Q`K�M+2 BM T`�+iB+2 /m2 iQ Kmim�H +QmTHBM;X h?Bb 2t�KTH2 Bb �M 2t+2HH2Mi +�b2

7Q` i?2 mb2 Q7 bT�`b2 �``�vb BM .Q� 2biBK�iBQM- bBM+2 Kmim�H +QmTHBM; Bb T`BK�`BHv

HBMF2/ iQ i?2 /Bbi�M+2 #2ir22M T?vbB+�H b2MbQ`b- �M/ bT�`b2 �``�vb BM?2`2MiHv BM+`2�b2

i?�i /Bbi�M+2- i?2`2#v `2/m+BM; Kmim�H +QmTHBM;X �MQi?2` 2t�KTH2 Bb i?2 /2bB`2 iQ

/2bB;M �``�vb ?�pBM; ?QH2@7`22 +Q�``�vb- HBF2 i?2 /Bz2`2M+2 +Q�``�vX �Hi?Qm;? i?Bb Bb

QMHv TQbbB#H2 BM � HBKBi2/ b2i Q7 b2MbQ` �``�vb- i?Qb2 �``�vb i?�i 2t?B#Bi i?Bb 72�im`2

+�M `2�/BHv miBHBx2 .Q� 2biBK�iBQM �H;Q`Bi?Kb i?�i r�b �TTHB+�#H2 QM i?2 mMB7Q`K

`2+i�M;mH�` �``�vX

h?2 T`2b2Mi2/ +QKT`2?2MbBp2 `2pB2r Q7 KQ`2 i?�M jy T�T2`b mbBM; bT�`b2 TH�M�`

�``�vb Bb ?QT27mHHv mb27mH 7Q` `2b2�`+?2`b �BKBM; �i }M/BM; M2r �``�v /2bB;MbX AM

�//BiBQM- irQ /2p2HQT2/ i�#H2b i?�i +QKT�`2 F2v b2H2+i2/ �``�v +?�`�+i2`BbiB+b �`2

T`2b2Mi2/ �i i?2 2M/ Q7 i?Bb `2pB2rX �KQM; i?2 MQi2b 7`QK i?2 `2pB2r Bb i?�i G@b?�T2/

�``�vb `2+2Bp2/ i?2 H�`;2bi �ii2MiBQM BM i2`Kb Q7 MmK#2` Q7 Tm#HB+�iBQMbX LQM2i?2H2bb-

Qi?2` M2r bi`m+im`2b rBi? `2H�iBp2Hv +QKTHB+�i2/ 2tT`2bbBQMb 7Q` b2MbQ` TQbBiBQMb b22K

T`QKBbBM; HBF2 i?2 ?Qm`;H�bb �M/ i?2 i?2`KQb �``�vbX

�MQi?2` +QM+HmbBQM Bb i?2 /B{+mHiv iQ mb2 ?B;?2` Q`/2` bi�iBbiB+b BM k.@.Q� 2b@

iBK�iBQMX h?Bb Bb T�`iHv #2+�mb2 i?2 +QKTH2tBiv BM+`2�b2b rBi? KQ`2 b2MbQ`b BM i?2

TH�M�` �``�v- �M/ �HbQ i?2 `2[mB`2K2Mi Q7 ?�pBM; MQM@:�mbbB�M bi�iBbiB+�H /Bbi`B#miBQM

Q7 i?2 bQm`+2bö bB;M�HbX AM 7�+i- QMHv i?`22 rQ`Fb Qmi Q7 i?2 j9 `2pB2r2/ rQ`Fb miBHBx2/

7Qm`i? Q`/2` +mKmH�Mib U� TQTmH�` ?B;?2` Q`/2` bi�iBbiB+ 7Q` /B`2+iBQM }M/BM;V BM i?2

2biBK�iBQM �H;Q`Bi?KX h?Bb /Q2b MQi /2Mv i?2 }M2` `2bQHmiBQM +�T�#BHBiB2b Q7 ?B;?2`
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Q`/2` bi�iBbiB+b- #mi bm;;2bib i?�i i?2B` �TTHB+�iBQM `�M;2 Bb T`Q#�#Hv MB+?2X

6BM�HHv- i?Bb i?2bBb T`QTQb2/ � K2i?Q/ #�b2/ QM i?2 9@.* 7Q` k.@.Q� 2biBK�iBQM-

�M/ Bi r�b i2bi2/ QM i?2 irQ T`QTQb2/ �``�v +H�bb2b, #BHH#Q�`/ �M/ h@b?�T2/- BM

�//BiBQM iQ 7Qm`@b2MbQ` �``�vbX � l_� Bb mb2/ 7Q` +QKT�`BbQM BM #Qi? +�b2b- �M/ Bi

r�b 7QmM/ i?�i KQbi Q7 i?2 T`QTQb2/ #BHH#Q�`/ �M/ h@b?�T2/ �``�vb T2`7Q`K #2ii2`

i?�M i?2 l_�X 6m`i?2`KQ`2- i?2 T`QTQb2/ K2i?Q/ vB2H/ #2ii2` 2biBK�i2b mM/2` bQK2

HQr p�Hm2b Q7 aL_ 7Q` 7Qm`@2H2K2Mi �``�vb +QKT�`2/ iQ 1aS_Ah QM i?2 k@.*X

eXk 6mim`2 qQ`F

h?2 �`2� Q7 .Q� 2biBK�iBQM Bb p2`v #`Q�/X a2p2`�H TQbbB#H2 /B`2+iBQMb 2tBbi iQ �K2M/

i?Bb rQ`F- BM+Hm/BM;,

RX � /2i�BH2/- imiQ`B�H@HBF2 `2pB2r Q7 k.@.Q� 2biBK�iBQM �H;Q`Bi?Kb- �M/ i?2B` bT2@

+B�H +�b2b �M/ �bbmKTiBQMbX h?2 K�BM +H�bb2b Q7 �H;Q`Bi?Kb �`2 HBKBi2/- #mi

�bbmKTiBQMb �M/ 2ti2MbBQMb �`2 p2`v +QKKQMX am+? � rQ`F b?QmH/ 2tTH�BM r?v

2�+? 2ti2MbBQM Q7 2�+? �H;Q`Bi?K rQ`Fb mM/2` i?2 M2r b+2M�`BQbX .2bTBi2 i?2

�ii2KTib Q7 K�Mv �mi?Q`b iQ HBMF i?2B` rQ`F iQ bQK2 T`2pBQmb rQ`Fb- i?2 T2`@

bT2+iBp2 Q7 2�+? T�T2` Bb biBHH HBKBi2/ iQ bQK2 b2H2+i2/ �H;Q`Bi?KbX h?2`27Q`2-

� +Q?2`2Mi T`2b2Mi�iBQM Q7 �HH i?2 �H;Q`Bi?Kb rQmH/ T`Q#�#Hv #2 p2`v mb27mH 7Q`

#2;BMM2`b- �M/ �HbQ 7Q` T`Q72bbBQM�H T`�+iBiBQM2`b r?Q KB;?i }M/ Bi mb27mH 7Q`

B/2MiB7vBM; TQbbB#H2 M2r 2ti2MbBQMb Q7 +m``2Mi �H;Q`Bi?KbX

kX h?2`2 Bb � p�bi HBi2`�im`2 QM R.@.Q� 2biBK�iBQM- #Qi? mbBM; mMB7Q`K �M/ bT�`b2

�``�vbX h?2`2 Bb H2bb- #mi BM+`2�bBM; MmK#2` Q7 Tm#HB+�iBQMb QM k.@.Q� 2biB@

Ryj



K�iBQM �HbQ 7Q` mMB7Q`K �M/ bT�`b2 TH�M�` �``�vbX >Qr2p2`- i?2 2tT2`BK2Mi�H

2p�Hm�iBQM 7Q` TH�M�` �``�vb Bb Km+? H2bb i?�M HBM2�` �``�vbX S�`iHv- i?Bb Bb /m2

iQ i?2 `2[mB`2K2Mib Q7 2ti`� b2MbQ`b QM i?2 TH�M2 +QKT�`2/ iQ i?2 HBM2�` +�b2X

h?2 2ti`� MmK#2` Q7 b2MbQ`b `2[mB`2 bmTTQ`i2/ ?�`/r�`2 7Q` bvM+?`QMBxBM; �HH

i?2 +?�MM2HbX h?2`2 ?�b #22M bQK2 �ii2KTib iQ /2p2HQT .Q� �H;Q`Bi?Kb 7Q`

T�`iB�HHv +�HB#`�i2/ b2MbQ`b- #mi i?�i Bb MQi p2`v +QKKQM v2iX

jX �MQi?2` �bT2+i Q7 k.@.Q� 2biBK�iBQM i?�i Bb MQi v2i �b K�im`2 �b i?2 R.

+�b2- Bb i?2 2p�Hm�iBQM bim/B2b QM i?2 2z2+i Q7 7�BH2/ b2MbQ`b- �M/ KBb�HB;M2/

b2MbQ`bX 1bT2+B�HHv- B7 i?2 +Q�``�v /QK�BM Bb miBHBx2/ BM i?2 2biBK�iBQM �H;Q`Bi?K-

r?B+? KB;?i +�mb2 i?2 +Q@�``�v 2H2K2Mib iQ #2 Qz i?2 `2+i�M;mH�` ;`B/ i?2v r2`2

bmTTQb2/ iQ #2 QM- �M/ i?�i KB;?i M2;�iBp2Hv �z2+i i?2 2biBK�iBQM T2`7Q`K�M+2X

9X �MQi?2` H2bb 2tTHQ`2/ +�b2 Bb i?2 TQbbB#BHBiv Q7 2tTHQBiBM; MQM@`2+i�M;mH�` bi`m+@

im`2b BM i?2 +Q�``�v 7Q` 1aS_AhX AM bQK2 �``�vb- i?2`2 Bb � TQbbB#BHBiv Q7 }M/BM;

b?B7i2/ bm#�``�vb BM i?2 +Q�``�v i?�i �`2 MQi l_�b- r?B+? +QmH/ 2M?�M+2 i?2

.P6 �M/ BM+`2�b2 i?2 miBHBx�iBQM Q7 i?2 pB`im�H b2MbQ`b BM i?2 +Q�``�vX
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�Xk S`QT2`iB2b Q7 *mKmH�Mib

AKTQ`i�Mi T`QT2`iB2b Q7 +mKmH�Mib �`2 (R9- R8)
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(R) >�M uB- qm *?m@M�- � M2r KQpBM; bQmM/ bQm`+2 HQ+�HBx�iBQM K2i?Q/ #�b2/

QM i?2 iBK2 /Bz2`2M+2 Q7 �``Bp�H- BM, kyRy AMi2`M�iBQM�H *QM72`2M+2 QM AK�;2

�M�HvbBb �M/ aB;M�H S`Q+2bbBM;- kyRy- TTX RR3�RkkX

(k) aX >2- >X *?2M- *HQb2/@7Q`K /Q� 2biBK�iBQM mbBM; }`bi@Q`/2` /Bz2`2MiB�H KB@

+`QT?QM2 �``�vb pB� DQBMi i2KTQ`�H@bT2+i`�H@bT�iB�H T`Q+2bbBM;- A111 a2MbQ`b

CQm`M�H Rd UkyRdV Ry9e�RyeyX

(j) CX u�M;- wX GBm- >X ZB- aX ZB- .B`2+iBQM Q7 �``Bp�H 2biBK�iBQM K2i?Q/ #�b2/

QM }`bi@Q`/2` /Bz2`2MiB�H KB+`QT?QM2 �``�v- BM, kyRN A111 kRbi AMi2`M�iBQM�H

*QM72`2M+2 QM >B;? S2`7Q`K�M+2 *QKTmiBM; �M/ *QKKmMB+�iBQMbc A111 Rdi?

AMi2`M�iBQM�H *QM72`2M+2 QM aK�`i *Bivc A111 8i? AMi2`M�iBQM�H *QM72`2M+2 QM

.�i� a+B2M+2 �M/ avbi2Kb U>S**faK�`i*Bivf.aaV- kyRN- TTX k98R�k989X

(9) >X q�M;- SX *?m- oQB+2 bQm`+2 HQ+�HBx�iBQM 7Q` �miQK�iB+ +�K2`� TQBMiBM; bvb@

i2K BM pB/2Q+QM72`2M+BM;- BM, RNNd A111 AMi2`M�iBQM�H *QM72`2M+2 QM �+QmbiB+b-

aT22+?- �M/ aB;M�H S`Q+2bbBM;- pQHmK2 R- RNNd- TTX R3d�RNy pQHXRX

(8) "X 6`B2/H�M/2`- *?�Ti2` R @ rB`2H2bb /B`2+iBQM@}M/BM; 7mM/�K2Mi�Hb- BM, hX 1X

RyN



hmM+2`- "X 6`B2/H�M/2` U1/bXV- *H�bbB+�H �M/ JQ/2`M .B`2+iBQM@Q7@�``Bp�H 1biB@

K�iBQM- �+�/2KB+ S`2bb- "QbiQM- kyyN- TTX R � 8RX

(e) CX GB�M;- .X GBm- CQBMi 2H2p�iBQM �M/ �xBKmi? /B`2+iBQM }M/BM; mbBM; H@b?�T2/

�``�v- A111 h`�Mb�+iBQMb QM �Mi2MM�b �M/ S`QT�;�iBQM 83 UkyRyV kRje�kR9RX

(d) �X PbK�M- JX JX 1X JQmbb�- JX h�K�xBM- JX CX EQ`2M#2`;- �X LQm`2H/BM-

.Q� 2H2p�iBQM �M/ �xBKmi? �M;H2b 2biBK�iBQM Q7 ;Tb D�KKBM; bB;M�Hb mbBM; 7�bi

Q`i?Q;QM�H b2�`+?- A111 h`�Mb�+iBQMb QM �2`QbT�+2 �M/ 1H2+i`QMB+ avbi2Kb 8e

UkykyV j3Rk�j3kRX

(3) _X w2F�p�i- _X JX "m2?`2`- qB`2H2bb SQbBiBQMBM; avbi2Kb, PT2`�iBQM- �TTHB+�@

iBQM- �M/ *QKT�`BbQM- A111- kyRN- TTX j�kjX

(N) .X >X CQ?MbQM- .X 1X .m/;2QM- �``�v aB;M�H S`Q+2bbBM;, *QM+2Tib �M/ h2+?@

MB[m2b- S`2MiB+2 >�HH- RNNjX

(Ry) uX �H#�;Q`v- �X �b?Qm`- JmbB+ k/@/Q� 2biBK�iBQM mbBM; bTHBi p2`iB+�H HBM2�` �M/

+B`+mH�` �``�vb- AMi2`M�iBQM�H CQm`M�H Q7 *QKTmi2` L2irQ`F �M/ AM7Q`K�iBQM

a2+m`Biv 8 UkyRjV RkX

(RR) CX CX a?vMF- S`Q#�#BHBiv- _�M/QK o�`B�#H2b- �M/ _�M/QK S`Q+2bb2b, h?2Q`v

�M/ aB;M�H S`Q+2bbBM; �TTHB+�iBQMb- CQ?M qBH2v � aQMb- kyRjX

(Rk) �X S�TQmHBb- aX lX SBHH�B- S`Q#�#BHBiv- _�M/QK o�`B�#H2b- �M/ aiQ+?�biB+ S`Q@

+2bb2b- J+:`�r >BHH- kyykX

(Rj) SX *?2p�HB2`- �X 62``ûQH- GX �H#2`�- >B;?@`2bQHmiBQM /B`2+iBQM }M/BM; 7`QK ?B;?2`

RRy



Q`/2` bi�iBbiB+b, h?2 k[@KmbB+ �H;Q`Bi?K- A111 h`�Mb�+iBQMb QM bB;M�H T`Q+2bb@

BM; 89 UkyyeV kN3e�kNNdX

(R9) SX *?2p�HB2`- �X 62``ûQH- GX �H#2`�- *?�Ti2` 3 @ ?B;?@`2bQHmiBQM /Q� 2biBK�iBQM

rBi? ?B;?2`@Q`/2` bi�iBbiB+b- BM, hX 1X hmM+2`- "X 6`B2/H�M/2` U1/bXV- *H�bbB+�H

�M/ JQ/2`M .B`2+iBQM@Q7@�``Bp�H 1biBK�iBQM- �+�/2KB+ S`2bb- "QbiQM- kyyN- TTX

k3N � j9RX

(R8) �X ar�KB- avbi2K B/2MiB}+�iBQM mbBM; +mKmH�Mib- S?X.X i?2bBb- lMBp2`bBiv Q7

aQmi?2`M *�HB7Q`MB�- RN3NX

(Re) SX *?2p�HB2`- GX �H#2`�- �X 62``ûQH- SX *QKQM- PM i?2 pB`im�H �``�v +QM+2Ti

7Q` ?B;?2` Q`/2` �``�v T`Q+2bbBM;- A111 h`�Mb�+iBQMb QM aB;M�H S`Q+2bbBM; 8j

Ukyy8V Rk89�RkdRX

(Rd) SX S�H�MBb�Kv- LX _�Q- .B`2+iBQM Q7 �``Bp�H 2biBK�iBQM #�b2/ QM 7Qm`i?@Q`/2`

+mKmH�Mi mbBM; T`QT�;�iQ` K2i?Q/- S`Q;`2bb AM 1H2+i`QK�;M2iB+b _2b2�`+? R3

UkyyNV 3j�NNX

(R3) �X �?K2/- JX 6X E?�M- JX hm7�BH- JmHiBTH2 BMp�`B�M+2 +mKmH�Mi 2bT`Bi 7Q` /Q�

2biBK�iBQM- BM, kyR9 AMi2`M�iBQM�H *QM72`2M+2 QM _Q#QiB+b �M/ 1K2`;BM; �HHB2/

h2+?MQHQ;B2b BM 1M;BM22`BM; UB*_1�h1V- kyR9- TTX R8d�R8NX

(RN) _X a+?KB/i- JmHiBTH2 2KBii2` HQ+�iBQM �M/ bB;M�H T�`�K2i2` 2biBK�iBQM- A111

h`�Mb�+iBQMb QM �Mi2MM�b �M/ S`QT�;�iBQM j9 URN3eV kde�k3yX

(ky) >X E`BK- JX oB#2`;- hrQ /2+�/2b Q7 �``�v bB;M�H T`Q+2bbBM; `2b2�`+?, i?2

T�`�K2i`B+ �TT`Q�+?- A111 aB;M�H S`Q+2bbBM; J�;�xBM2 Rj URNNeV ed�N9X

RRR



(kR) JX sB�Q- aX JmKi�x- uX >m�M;- GX .�B- uX GB- JX J�ii?�BQm- :X EX E�`�;B�MMB@

/Bb- 1X "Dº`MbQM- EX u�M;- *X A- �X :?Qb?- JBHHBK2i2` r�p2 +QKKmMB+�iBQMb 7Q`

7mim`2 KQ#BH2 M2irQ`Fb- A111 CQm`M�H QM a2H2+i2/ �`2�b BM *QKKmMB+�iBQMb j8

UkyRdV RNyN�RNj8X

(kk) 1X "Dº`MbQM- GX a�M;mBM2iiB- >X qvK22`b+?- CX >Qv/Bb- hX GX J�`x2ii�- J�bbBp2

KBKQ Bb � `2�HBiv�r?�i Bb M2ti\, 6Bp2 T`QKBbBM; `2b2�`+? /B`2+iBQMb 7Q` �M@

i2MM� �``�vb- .B;Bi�H aB;M�H S`Q+2bbBM; N9 UkyRNV j�kyX aT2+B�H Abbm2 QM aQm`+2

GQ+�HBx�iBQM BM J�bbBp2 JAJPX

(kj) �X 6�b+Bbi�- �X *QHm++B�- >X qvK22`b+?- :X a2+Q@:`�M�/Qb- JBHHBK2i2`@r�p2

/QrMHBMF TQbBiBQMBM; rBi? � bBM;H2@�Mi2MM� `2+2Bp2`- A111 h`�Mb�+iBQMb QM

qB`2H2bb *QKKmMB+�iBQMb R3 UkyRNV 99dN�99NyX

(k9) aX .2:`��7- .X CQ?MbQM- PTiBK�H HBM2�` �``�vb 7Q` M�``Qr@#�M/ #2�K7Q`K@

BM;- BM, A*�aaS ö39X A111 AMi2`M�iBQM�H *QM72`2M+2 QM �+QmbiB+b- aT22+?- �M/

aB;M�H S`Q+2bbBM;- pQHmK2 N- RN39- TTX kR9�kRdX

(k8) uX "`2bH2`- �X J�+QpbFB- PM i?2 MmK#2` Q7 bB;M�Hb `2bQHp�#H2 #v � mMB7Q`K

HBM2�` �``�v- A111 h`�Mb�+iBQMb QM �+QmbiB+b- aT22+?- �M/ aB;M�H S`Q+2bbBM; j9

URN3eV RjeR�Rjd8X

(ke) JX SX qvHB2- aX _Qv- >X J2bb2`- CQBMi /Q� 2biBK�iBQM �M/ T?�b2 +�HB#`�iBQM

Q7 HBM2�` 2[mBbT�+2/ UH2bV �``�vb- A111 h`�Mb�+iBQMb QM aB;M�H S`Q+2bbBM; 9k

URNN9V j99N�j98NX

RRk



(kd) "X SQ`�i- "X 6`B2/H�M/2`- .B`2+iBQM }M/BM; �H;Q`Bi?Kb #�b2/ QM ?B;?@Q`/2`

bi�iBbiB+b- A111 h`�Mb�+iBQMb QM aB;M�H S`Q+2bbBM; jN URNNRV kyRe�kyk9X

(k3) �X ar�KB- CX JX J2M/2H- *mKmH�Mi@#�b2/ �TT`Q�+? iQ ?�`KQMB+ `2i`B2p�H �M/

`2H�i2/ T`Q#H2Kb- A111 h`�Mb�+iBQMb QM aB;M�H S`Q+2bbBM; jN URNNRV RyNN�RRyNX

(kN) �X JQz2i- JBMBKmK@`2/mM/�M+v HBM2�` �``�vb- A111 h`�Mb�+iBQMb QM �Mi2MM�b

�M/ T`QT�;�iBQM Re URNe3V Rdk�Rd8X

(jy) .X �X GBM2#�`;2`- � 7�bi K2i?Q/ 7Q` +QKTmiBM; i?2 +Q�``�v Q7 bT�`b2 HBM2�`

�``�vb- A111 h`�Mb�+iBQMb QM �Mi2MM�b �M/ S`QT�;�iBQM 9y URNNkV RRyN�RRRkX

(jR) aX .X "2/`QbB�M- LQMmMB7Q`K HBM2�` �``�vb, :`�T?@i?2Q`2iB+ �TT`Q�+? iQ KBMB@

KmK `2/mM/�M+v- S`Q+22/BM;b Q7 i?2 A111 d9 URN3eV Ry9y�Ry9jX

(jk) .X �X GBM2#�`;2`- AX >X am/#Q`Qm;?- AX :X hQHHBb- .Bz2`2M+2 #�b2b �M/ bT�`b2

b2MbQ` �``�vb- A111 h`�Mb�+iBQMb QM AM7Q`K�iBQM h?2Q`v jN URNNjV dRe�dkRX

(jj) SX S�H- SX SX o�B/v�M�i?�M- *QT`BK2 b�KTHBM; �M/ i?2 KmbB+ �H;Q`Bi?K- BM, kyRR

.B;Bi�H aB;M�H S`Q+2bbBM; �M/ aB;M�H S`Q+2bbBM; 1/m+�iBQM J22iBM; U.aSfaS1V-

kyRR- TTX k3N�kN9X

(j9) aX ZBM- uX .X w?�M;- JX :X �KBM- :2M2`�HBx2/ +QT`BK2 �``�v +QM};m`�iBQMb

7Q` /B`2+iBQM@Q7@�``Bp�H 2biBK�iBQM- A111 h`�Mb�+iBQMb QM aB;M�H S`Q+2bbBM; ej

UkyR8V Rjdd�RjNyX

(j8) aX �X �H�rb?- �X >X Jm[�B#2H- aT�`b2 /Q� 2biBK�iBQM #�b2/ QM KmHiB@H2p2H T`BK2

�``�v rBi? +QKT`2bbBQM- A111 �++2bb d UkyRNV dy3k3�dy39RX

RRj



(je) SX S�H- SX SX o�B/v�M�i?�M- L2bi2/ �``�vb, � MQp2H �TT`Q�+? iQ �``�v T`Q+2bbBM;

rBi? 2M?�M+2/ /2;`22b Q7 7`22/QK- A111 h`�Mb�+iBQMb QM aB;M�H S`Q+2bbBM; 83

UkyRyV 9Red�9R3RX

(jd) *X@GX GBm- SX o�B/v�M�i?�M- amT2` M2bi2/ �``�vb, GBM2�` bT�`b2 �``�vb rBi?

`2/m+2/ Kmim�H +QmTHBM;�T�`i B, 6mM/�K2Mi�Hb- A111 h`�Mb�+iBQMb QM aB;M�H

S`Q+2bbBM; e9 UkyReV jNNd�9yRkX

(j3) *X GBm- SX SX o�B/v�M�i?�M- J�tBK�HHv 2+QMQKB+ bT�`b2 �``�vb �M/ +�MiQ`

�``�vb- BM, kyRd A111 di? AMi2`M�iBQM�H qQ`Fb?QT QM *QKTmi�iBQM�H �/p�M+2b

BM JmHiB@a2MbQ` �/�TiBp2 S`Q+2bbBM; U*�Ja�SV- kyRd- TTX R�8X

(jN) _X _�D�K FB- oX EQBpmM2M- *QKT�`BbQM Q7 bT�`b2 b2MbQ` �``�v +QM};m`�iBQMb

rBi? +QMbi`�BM2/ �T2`im`2 7Q` T�bbBp2 b2MbBM;- BM, kyRd A111 _�/�` *QM72`2M+2

U_�/�`*QM7V- kyRd- TTX ydNd�y3ykX

(9y) aX J�xHQmi- JX "X "2M a�H�?- �X a�K2i- *QKT�`�iBp2 bim/v Q7 irQ �``�v +QM};@

m`�iBQMb 7Q` k/@/Q� 2biBK�iBQM BM Hb@KBKQ bvbi2Kb- BM, kyRd aBti? AMi2`M�iBQM�H

*QM72`2M+2 QM *QKKmMB+�iBQMb �M/ L2irQ`FBM; U*QKL2iV- kyRd- TTX R�eX

(9R) �X "X :2`b?K�M- JX _C#b�K2M- JX S2b�p2MiQ- PM2@ �M/ irQ@/BK2MbBQM�H

/B`2+iBQM@Q7@�``Bp�H 2biBK�iBQM, �M Qp2`pB2r Q7 b2�`+?@7`22 i2+?MB[m2b- aB;M�H

S`Q+2bbBM; Ny UkyRyV Rjj3 � Rj9NX aT2+B�H a2+iBQM QM ai�iBbiB+�H aB;M�H � �``�v

S`Q+2bbBM;X

(9k) �X JX wQm#B`- oX EQBpmM2M- uX *?�F?+?QmF?- JX JmK�- _Q#mbi 2biBK�iBQM

RR9



BM bB;M�H T`Q+2bbBM;, � imiQ`B�H@bivH2 i`2�iK2Mi Q7 7mM/�K2Mi�H +QM+2Tib- A111

aB;M�H S`Q+2bbBM; J�;�xBM2 kN UkyRkV eR�3yX

(9j) aX EB�MB- �X JX S2x2b?F- � +QKT�`�iBp2 bim/v Q7 b2p2`�H �``�v ;2QK2i`B2b

7Q` k/ /Q� 2biBK�iBQM- S`Q+2/B� *QKTmi2` a+B2M+2 83 UkyR8V R3�k8X a2+QM/

AMi2`M�iBQM�H avKTQbBmK QM *QKTmi2` oBbBQM �M/ i?2 AMi2`M2i UoBbBQML2iöR8VX

(99) aX E?2/2F�`- JX JmF?QT�/?v�v- �M�HvbBb Q7 2biBK�iBQM Q7 /B`2+iBQM Q7 �``Bp�H

#v +QKT�`�iBp2 bim/v- J�i2`B�Hb hQ/�v, S`Q+22/BM;b 8 UkyR3V ReNe�RdyjX AM@

i2`M�iBQM�H *QM72`2M+2 QM S`Q+2bbBM; Q7 J�i2`B�Hb- JBM2`�Hb �M/ 1M2`;v UCmHv

kNi? � jyi?V kyRe- PM;QH2- �M/?`� S`�/2b?- AM/B�X

(98) �X �?K2/- aX �X >�Kx�- JX hm7�BH- *QKT�`�iBp2 �M�HvbBb Q7 7Qm`i? Q`/2` +mKm@

H�Mi #�b2/ 2bT`Bi �H;Q`Bi?Kb- BM, kyR9 Rki? AMi2`M�iBQM�H *QM72`2M+2 QM 6`QMiB2`b

Q7 AM7Q`K�iBQM h2+?MQHQ;v- kyR9- TTX Rjj�Rj3X

(9e) EX �/?BF�`B- "X .`Qx/2MFQ- *QKT�`BbQM Q7 KmbB+ p�`B�Mib 7Q` bT�`b2 �``�vb- BM,

kyRN A111 L�iBQM�H �2`QbT�+2 �M/ 1H2+i`QMB+b *QM72`2M+2 UL�1*PLV- kyRN-

TTX jN3�9y8X /QB,RyXRRyNfL�1*PL9e9R9XkyRNXNy83ReNX

(9d) ZX a?2M- qX GBm- qX *mB- aX qm- lM/2`/2i2`KBM2/ /Q� 2biBK�iBQM mM/2` i?2

+QKT`2bbBp2 b2MbBM; 7`�K2rQ`F, � `2pB2r- A111 �++2bb 9 UkyReV 33e8�33d3X

(93) uX GB�M;- qX GBm- ZX a?2M- qX *mB- aX qm- � `2pB2r Q7 +HQb2/@7Q`K +`�Kû`@

`�Q #QmM/b 7Q` /Q� 2biBK�iBQM BM i?2 T`2b2M+2 Q7 ;�mbbB�M MQBb2 mM/2` � mMB}2/

7`�K2rQ`F- A111 �++2bb 3 UkykyV Rd8RyR�Rd8Rk9X

RR8



(9N) �X CX p�M /2` o22M- SX "X P#2`- 1X 6X .2T`2ii2`2- �xBKmi? �M/ 2H2p�iBQM

+QKTmi�iBQM BM ?B;? `2bQHmiBQM /Q� 2biBK�iBQM- A111 h`�Mb�+iBQMb QM aB;M�H

S`Q+2bbBM; 9y URNNkV R3k3�R3jkX

(8y) _X _Qv- hX E�BH�i?- 1bT`Bi@2biBK�iBQM Q7 bB;M�H T�`�K2i2`b pB� `Qi�iBQM�H BMp�`B@

�M+2 i2+?MB[m2b- A111 h`�Mb�+iBQMb QM �+QmbiB+b- aT22+?- �M/ aB;M�H S`Q+2bbBM;

jd URN3NV N39�NN8X

(8R) aX J�`+Qb- �X J�`b�H- JX "2MB/B`- h?2 T`QT�;�iQ` K2i?Q/ 7Q` bQm`+2 #2�`BM;

2biBK�iBQM- aB;M�H S`Q+2bbBM; 9k URNN8V RkR�Rj3X

(8k) wX u2- *X GBm- k@/ /Q� 2biBK�iBQM BM i?2 T`2b2M+2 Q7 Kmim�H +QmTHBM;- A111

h`�Mb�+iBQMb QM �Mi2MM�b �M/ S`QT�;�iBQM 8e Ukyy3V jR8y�jR83X

(8j) >X *?2M- *X >Qm- qX@SX w?m- qX GBm- uX@uX .QM;- wX S2M;- ZX q�M;- 1bT`Bi@

HBF2 irQ@/BK2MbBQM�H /B`2+iBQM }M/BM; 7Q` KBt2/ +B`+mH�` �M/ bi`B+iHv MQM+B`+mH�`

bQm`+2b #�b2/ QM DQBMi /B�;QM�HBx�iBQM- aB;M�H S`Q+2bbBM; R9R UkyRdV 93 � 8eX

(89) *X@>X GBM- qX@>X 6�M;- CX@.X GBM- EX@>X qm- � 7�bi �H;Q`Bi?K 7Q` DQBMi irQ@

/BK2MbBQM�H /B`2+iBQM Q7 �``Bp�H �M/ 7`2[m2M+v 2biBK�iBQM pB� ?B2`�`+?B+�H bT�+2�

iBK2 /2+QKTQbBiBQM- aB;M�H S`Q+2bbBM; Ny UkyRyV kyd � kReX

(88) uX qm- :X GB�Q- >X aQ- � 7�bi �H;Q`Bi?K 7Q` k@/ /B`2+iBQM@Q7@�``Bp�H 2biBK�iBQM-

aB;M�H S`Q+2bbBM; 3j UkyyjV R3kd � R3jRX

(8e) CX GB- sX w?�M;- >X *?2M- AKT`Qp2/ irQ@/BK2MbBQM�H /Q� 2biBK�iBQM �H;Q`Bi?K

7Q` irQ@T�`�HH2H mMB7Q`K HBM2�` �``�vb mbBM; T`QT�;�iQ` K2i?Q/- aB;M�H S`Q+2bb@

BM; Nk UkyRkV jyjk � jyj3X

RRe



(8d) SX GB- "X um- CX amM- � M2r K2i?Q/ 7Q` irQ@/BK2MbBQM�H �``�v bB;M�H T`Q+2bbBM;

BM mMFMQrM MQBb2 2MpB`QMK2Mib- aB;M�H S`Q+2bbBM; 9d URNN8V jRN�jkdX

(83) uX w?�M;- sX sm- uX �X a?2BF?- wX u2- � `�MF@`2/m+iBQM #�b2/ k@/ /Q� 2biBK�iBQM

�H;Q`Bi?K 7Q` i?`22 T�`�HH2H mMB7Q`K HBM2�` �``�vb- aB;M�H S`Q+2bbBM; Rky UkyReV

jy8�jRyX

(8N) _X hX >Q+iQ`- aX �X E�bb�K- h?2 mMB7vBM; `QH2 Q7 i?2 +Q�``�v BM �T2`im`2

bvMi?2bBb 7Q` +Q?2`2Mi �M/ BM+Q?2`2Mi BK�;BM;- S`Q+22/BM;b Q7 i?2 A111 d3

URNNyV dj8�d8kX

(ey) *X w?m- qX q�M;- >X *?2M- >X *X aQ- AKT�B`2/ b2MbQ` /B�;MQbBb- #2�K7Q`KBM;-

�M/ /Q� 2biBK�iBQM rBi? /Bz2`2M+2 +Q@�``�v T`Q+2bbBM;- A111 a2MbQ`b CQm`M�H

R8 UkyR8V jddj�jd3yX

(eR) aX ZBM- uX .X w?�M;- JX :X �KBM- hrQ@/BK2MbBQM�H /Q� 2biBK�iBQM mbBM; T�`@

�HH2H +QT`BK2 bm#�``�vb- BM, kyRe A111 a2MbQ` �``�v �M/ JmHiB+?�MM2H aB;M�H

S`Q+2bbBM; qQ`Fb?QT Ua�JV- kyRe- TTX R�9X

(ek) *X GBm- SX SX o�B/v�M�i?�M- >Qm`;H�bb �``�vb �M/ Qi?2` MQp2H k@/ bT�`b2 �``�vb

rBi? `2/m+2/ Kmim�H +QmTHBM;- A111 h`�Mb�+iBQMb QM aB;M�H S`Q+2bbBM; e8

UkyRdV jjeN�jj3jX

(ej) "X 6`B2/H�M/2`- �Mi2MM� �``�v K�MB7QH/b 7Q` ?B;?@`2bQHmiBQM /B`2+iBQM }M/BM;-

A111 h`�Mb�+iBQMb QM aB;M�H S`Q+2bbBM; ee UkyR3V Nkj�NjkX

(e9) >X >m�M;- JX 6�m=- �X JX wQm#B`- "HQ+F bT�`bBiv@#�b2/ /Q� 2biBK�iBQM rBi?

RRd



b2MbQ` ;�BM �M/ T?�b2 mM+2`i�BMiB2b- BM, kyRN kdi? 1m`QT2�M aB;M�H S`Q+2bbBM;

*QM72`2M+2 U1laAS*PV- kyRN- TTX R�8X

(e8) *X GBm- SX SX o�B/v�M�i?�M- _Q#mbiM2bb Q7 /Bz2`2M+2 +Q�``�vb Q7 bT�`b2 �``�vb iQ

b2MbQ` 7�BHm`2b�T�`i B, � i?2Q`v KQiBp�i2/ #v +Q�``�v KmbB+- A111 h`�Mb�+iBQMb

QM aB;M�H S`Q+2bbBM; ed UkyRNV jkRj�jkkeX

(ee) *X GBm- SX SX o�B/v�M�i?�M- _Q#mbiM2bb Q7 /Bz2`2M+2 +Q�``�vb Q7 bT�`b2 �``�vb

iQ b2MbQ` 7�BHm`2b�T�`i BB, �``�v ;2QK2i`B2b- A111 h`�Mb�+iBQMb QM aB;M�H

S`Q+2bbBM; ed UkyRNV jkkd�jk9kX

(ed) ZX qm- 6X amM- SX G�M- :X .BM;- sX w?�M;- hrQ@/BK2MbBQM�H /B`2+iBQM@Q7@�``Bp�H

2biBK�iBQM 7Q` +Q@T`BK2 TH�M�` �``�vb, � T�`iB�H bT2+i`�H b2�`+? �TT`Q�+?- A111

a2MbQ`b CQm`M�H Re UkyReV 8eey�8edyX

(e3) CX a?B- :X >m- sX w?�M;- SX :QM;- amK �M/ /Bz2`2M+2 +Q�``�vb #�b2/ k@/ /Q�

2biBK�iBQM rBi? +Q@T`BK2 T�`�HH2H �``�vb- BM, kyRd Ni? AMi2`M�iBQM�H *QM72`2M+2

QM qB`2H2bb *QKKmMB+�iBQMb �M/ aB;M�H S`Q+2bbBM; Uq*aSV- kyRd- TTX R�9X

(eN) SX :QM;- sX w?�M;- CX a?B- qX w?2M;- h?`22@T�`�HH2H +Q@T`BK2 �``�v +QM};m`�@

iBQM 7Q` irQ@/BK2MbBQM�H /Q� 2biBK�iBQM- BM, kyRd Ni? AMi2`M�iBQM�H *QM72`2M+2

QM qB`2H2bb *QKKmMB+�iBQMb �M/ aB;M�H S`Q+2bbBM; Uq*aSV- kyRd- TTX R�8X

(dy) aX ZBM- uX .X w?�M;- JX :X �KBM- AKT`Qp2/ irQ@/BK2MbBQM�H /Q� 2biBK�iBQM

mbBM; T�`�HH2H +QT`BK2 �``�vb- aB;M�H S`Q+2bbBM; Rdk UkykyV Ryd9k3X

(dR) ZX GBm- sX uB- GX CBM- qX *?2M- hrQ /BK2MbBQM�H /B`2+iBQM Q7 �``Bp�H 2biBK�iBQM

RR3



7Q` +Q@T`BK2 H@b?�T2/ �``�v mbBM; bT�`b2 `2+QMbi`m+iBQM- BM, kyR8 3i? AMi2`M�@

iBQM�H *QM;`2bb QM AK�;2 �M/ aB;M�H S`Q+2bbBM; U*AaSV- kyR8- TTX R9NN�R8yjX

(dk) .X w?�M;- uX w?�M;- :X w?2M;- "X .2M;- *X 62M;- CX h�M;- hrQ@/BK2MbBQM�H

/B`2+iBQM Q7 �``Bp�H 2biBK�iBQM 7Q` +QT`BK2 TH�M�` �``�vb pB� TQHvMQKB�H `QQi

}M/BM; i2+?MB[m2- A111 �++2bb e UkyR3V RN89y�RN89NX

(dj) �X JX 1H#B`- G@b?�T2/ +QT`BK2 �``�v bi`m+im`2b 7Q` /Q� 2biBK�iBQM- JmHiB/B@

K2MbBQM�H avbi2Kb �M/ aB;M�H S`Q+2bbBM; jR UkykyV ky8�kRNX

(d9) �X JX 1H#B`- o@b?�T2/ bT�`b2 �``�vb 7Q` k@/ /Q� 2biBK�iBQM- *B`+mBib- avbi2Kb-

�M/ aB;M�H S`Q+2bbBM; j3 UkyRNV kdNk�k3yNX

(d8) 6X amM- SX G�M- "X :�Q- :X w?�M;- �M 2{+B2Mi /B+iBQM�`v H2�`MBM;@#�b2/ k@/

/Q� 2biBK�iBQM rBi?Qmi T�B` K�i+?BM; 7Q` +Q@T`BK2 T�`�HH2H �``�vb- A111 �++2bb

e UkyR3V 38Ry�38R3X

(de) uX AX �#`�KQpB+?- .X �X :`�v- �X uX :Q`QF?Qp- LX EX aT2M+2`- SQbBiBp2@/2}MBi2

iQ2THBix +QKTH2iBQM BM /Q� 2biBK�iBQM 7Q` MQMmMB7Q`K HBM2�` �Mi2MM� �``�vbX BX

7mHHv �m;K2Mi�#H2 �``�vb- A111 h`�Mb�+iBQMb QM aB;M�H S`Q+2bbBM; 9e URNN3V

k983�k9dRX

(dd) aX P`7�MB/Bb- 1H2+i`QK�;M2iB+ q�p2b �M/ �Mi2MM�b- kyReX

(d3) sX qm- qX SX w?m- aBM;H2 7�`@}2H/ Q` M2�`@}2H/ bQm`+2 HQ+�HBx�iBQM rBi? bT�`b2

Q` mMB7Q`K +`Qbb �``�v- A111 h`�Mb�+iBQMb QM o2?B+mH�` h2+?MQHQ;v eN UkykyV

NRj8�NRjNX

RRN



(dN) GX amM- JX u�M;- "X *?2M- h?2`KQb �``�v, hrQ@/BK2MbBQM�H bT�`b2 �``�v rBi?

`2/m+2/ Kmim�H +QmTHBM;- AMi2`M�iBQM�H CQm`M�H Q7 �Mi2MM�b �M/ S`QT�;�iBQM

kyR3 UkyR3VX

(3y) "X 6`B2/H�M/2`- �X CX q2Bbb- .B`2+iBQM }M/BM; BM i?2 T`2b2M+2 Q7 Kmim�H +QmTHBM;-

A111 h`�Mb�+iBQMb QM �Mi2MM�b �M/ S`QT�;�iBQM jN URNNRV kdj�k39X

(3R) SX S�H- SX SX o�B/v�M�i?�M- L2bi2/ �``�vb BM irQ /BK2MbBQMb- T�`i B, :2QK2i`B+�H

+QMbB/2`�iBQMb- A111 h`�Mb�+iBQMb QM aB;M�H S`Q+2bbBM; ey UkyRkV 9eN9�9dy8X

(3k) hX CB�M;- LX .X aB/B`QTQmHQb- CX JX 6X i2M "2`;2- �HKQbi@bm`2 B/2MiB}�#BHBiv Q7

KmHiB/BK2MbBQM�H ?�`KQMB+ `2i`B2p�H- A111 h`�Mb�+iBQMb QM aB;M�H S`Q+2bbBM;

9N UkyyRV R39N�R38NX

(3j) sX GB- qX w?�M;- hX a?m- CX >2- hrQ@/BK2MbBQM�H /B`2+iBQM }M/BM; rBi? T�`�HH2H

M2bi2/ �``�vb mbBM; /Q� K�i`Bt K2i?Q/- A111 a2MbQ`b G2ii2`b j UkyRNV R�9X

(39) wX w?2M;- aX Jm- hrQ@/BK2MbBQM�H /Q� 2biBK�iBQM mbBM; irQ T�`�HH2H M2bi2/

�``�vb- A111 *QKKmMB+�iBQMb G2ii2`b k9 UkykyV 8e3�8dRX

(38) CX >2- GX GB- hX a?m- k@/ /B`2+iBQM }M/BM; mbBM; T�`�HH2H M2bi2/ �``�vb rBi? 7mHH

+Q@�``�v �T2`im`2 2ti2MbBQM- aB;M�H S`Q+2bbBM; Rd3 UkykRV RyddN8X

(3e) *X CB�M- aX q�M;- GX GBM- k@/ /Q� 2biBK�iBQM #v KBMBKmK@`2/mM/�M+v HBM2�`

�``�v- BM, kyye 3i? BMi2`M�iBQM�H *QM72`2M+2 QM aB;M�H S`Q+2bbBM;- pQHmK2 R-

kyyeX

Rky



(3d) CX >2- wX GBm- 1ti2M/2/ �T2`im`2 k@/ /B`2+iBQM }M/BM; rBi? � irQ@T�`�HH2H@b?�T2@

�``�v mbBM; T`QT�;�iQ` K2i?Q/- A111 �Mi2MM�b �M/ qB`2H2bb S`QT�;�iBQM G2i@

i2`b 3 UkyyNV jkj�jkdX

(33) uX@uX .QM;- *X@sX .QM;- uX@hX w?m- :X@ZX w?�Q- aX@uX GBm- hrQ@/BK2MbBQM�H

/Q� 2biBK�iBQM 7Q` H@b?�T2/ �``�v rBi? M2bi2/ bm#�``�vb rBi?Qmi T�B` K�i+?BM;-

A1h aB;M�H S`Q+2bbBM; Ry UkyReV RRRk�RRRdU8VX

(3N) *X LBm- uX w?�M;- CX :mQ- AMi2`H�+2/ /Qm#H2@T`2+BbBQM k@/ �M;H2 2biBK�iBQM

�H;Q`Bi?K mbBM; H@b?�T2/ M2bi2/ �``�vb- A111 aB;M�H S`Q+2bbBM; G2ii2`b kj

UkyReV 8kk�8keX

(Ny) sX GB- aX _2M- CX GBm- qX q�M;- �m;K2Mi2/ H@b?�T2/ M2bi2/ �``�v #�b2/ QM i?2

7Qm`i?@Q`/2` /Bz2`2M+2 +Q@�``�v +QM+2Ti- BM, kyR3 A111 Ryi? a2MbQ` �``�v �M/

JmHiB+?�MM2H aB;M�H S`Q+2bbBM; qQ`Fb?QT Ua�JV- kyR3- TTX jR�j8X

(NR) sX :�Q- sX >�Q- SX GB- :X GB- �M BKT`Qp2/ irQ@/BK2MbBQM�H /B`2+iBQM@Q7@�``Bp�H

2biBK�iBQM �H;Q`Bi?K 7Q` H@b?�T2/ M2bi2/ �``�vb rBi? bK�HH b�KTH2 bBx2b- a2MbQ`b

RN UkyRNVX

(Nk) uX u�M;- sX J�Q- uX >Qm- :X CB�M;- k@/ /Q� 2biBK�iBQM pB� +Q``2H�iBQM K�i`Bt

`2+QMbi`m+iBQM 7Q` M2bi2/ H@b?�T2/ �``�v- .B;Bi�H aB;M�H S`Q+2bbBM; N3 UkykyV

RykekjX

(Nj) 6X qm- 6X *�Q- sX LB- *X *?2M- uX w?�M;- CX sm- G@b?�T2/ bT�`b2 �``�v bi`m+im`2

7Q` k@/ /Q� 2biBK�iBQM- A111 �++2bb 3 UkykyV R9yyjy�R9yyjdX

RkR



(N9) umtm�M u�M;- w?B w?2M;- >�B72M u�M;- CB�Q u�M;- u�M :2- � MQp2H k@/ /Q�

2biBK�iBQM K2i?Q/ pB� bT�`b2 H@b?�T2/ �``�v- BM, kyRe kM/ A111 AMi2`M�iBQM�H

*QM72`2M+2 QM *QKTmi2` �M/ *QKKmMB+�iBQMb UA***V- kyRe- TTX R3e8�R3eNX

(N8) CX :m- qX w?m- JX LX aX ar�Kv- CQBMi k@/ /Q� 2biBK�iBQM pB� bT�`b2 H@b?�T2/

�``�v- A111 h`�Mb�+iBQMb QM aB;M�H S`Q+2bbBM; ej UkyR8V RRdR�RR3kX

(Ne) qX w?2M;- sX w?�M;- >X w?�B- :2M2`�HBx2/ +QT`BK2 TH�M�` �``�v ;2QK2i`v 7Q`

k@/ /Q� 2biBK�iBQM- A111 *QKKmMB+�iBQMb G2ii2`b kR UkyRdV Ryd8�Ryd3X

(Nd) >X sm- .X q�M;- "X "�- qX *mB- uX w?�M;- .B`2+iBQM@Q7@�``Bp�H 2biBK�iBQM 7Q`

#Qi? mM+Q``2H�i2/ �M/ +Q?2`2Mi bB;M�Hb BM +QT`BK2 �``�v- A111 �++2bb d UkyRNV

R38Ny�R3eyyX

(N3) SX S�H- SX SX o�B/v�M�i?�M- L2bi2/ �``�vb BM irQ /BK2MbBQMb- T�`i BB, �TTHB+�iBQM

BM irQ /BK2MbBQM�H �``�v T`Q+2bbBM;- A111 h`�Mb�+iBQMb QM aB;M�H S`Q+2bbBM;

ey UkyRkV 9dye�9dR3X

(NN) qX w?2M;- sX w?�M;- GX sm- CX w?Qm- lM7QH/2/ +QT`BK2 TH�M�` �``�v 7Q` k/ /B@

`2+iBQM Q7 �``Bp�H 2biBK�iBQM, �M �T2`im`2@�m;K2Mi2/ T2`bT2+iBp2- A111 �++2bb

e UkyR3V kkd99�kkd8jX

(Ryy) qX aB- 6X w2M;- wX Zm- wX S2M;- hrQ@/BK2MbBQM�H /Q� 2biBK�iBQM pB� � MQp2H

bT�`b2 �``�v +QMbBbiBM; Q7 +QT`BK2 �M/ M2bi2/ bm#�``�vb- A111 *QKKmMB+�iBQMb

G2ii2`b k9 UkykyV Rkee�RkdyX

(RyR) 6X amM- aX Pmv�M;- SX G�M- 6X GB- _2/m+2/ /BK2MbBQM�H k@/ /Q� 2biBK�iBQM pB�

H2�bi T�`iB�H b2�`+? rBi? �miQK�iB+ T�B`BM; 7Q` T�`�HH2H +Q@T`BK2 �``�vb - BM,

Rkk



kyky A111 RRi? a2MbQ` �``�v �M/ JmHiB+?�MM2H aB;M�H S`Q+2bbBM; qQ`Fb?QT

Ua�JV- kyky- TTX R�8X

(Ryk) �X �;�`r�H- JX �;`�r�H- �X EmK�`- >B;?2`@Q`/2`@bi�iBbiB+b@#�b2/ /B`2+iBQM@

Q7@�``Bp�H 2biBK�iBQM Q7 KmHiBTH2 rB/2#�M/ bQm`+2b rBi? bBM;H2 �+QmbiB+ p2+iQ`

b2MbQ`- A111 CQm`M�H Q7 P+2�MB+ 1M;BM22`BM; 98 UkykyV R9jN�R99NX

(Ryj) EX �/?BF�`B- "X .`Qx/2MFQ- avKK2i`v@BKTQb2/ `2+i�M;mH�` +QT`BK2 �M/ M2bi2/

�``�vb 7Q` /B`2+iBQM Q7 �``Bp�H 2biBK�iBQM rBi? KmHiBTH2 bB;M�H +H�bbB}+�iBQM- A111

�++2bb d UkyRNV R8jkRd�R8jkkNX

(Ry9) >X *?2M- *X >Qm- ZX q�M;- GX >m�M;- qX u�M- *mKmH�Mib@#�b2/ iQ2THBix

K�i`B+2b `2+QMbi`m+iBQM K2i?Q/ 7Q` k@/ +Q?2`2Mi /Q� 2biBK�iBQM- A111 a2MbQ`b

CQm`M�H R9 UkyR9V k3k9�k3jkX

(Ry8) aX GBm- GX aX u�M;- .X *X qm- CX >X >m�M;- 2i �HX- hrQ@/BK2MbBQM�H /Q� 2biB@

K�iBQM mbBM; � +Q@T`BK2 bvKK2i`B+ +`Qbb �``�v- S`Q;`2bb AM 1H2+i`QK�;M2iB+b

_2b2�`+? 89 UkyR9V ed�d9X

(Rye) _X _�D�K FB- oX EQBpmM2M- aT�`b2 �+iBp2 `2+i�M;mH�` �``�v rBi? 72r +HQb2Hv

bT�+2/ 2H2K2Mib- A111 aB;M�H S`Q+2bbBM; G2ii2`b k8 UkyR3V R3ky�R3k9X

(Ryd) aX a2FBx�r�- 1biBK�iBQM Q7 �``Bp�H /B`2+iBQMb mbBM; KmbB+ �H;Q`Bi?K rBi? � TH�M�`

�``�v- BM, A*lS* öN3X A111 RNN3 AMi2`M�iBQM�H *QM72`2M+2 QM lMBp2`b�H S2`bQM�H

*QKKmMB+�iBQMbX *QM72`2M+2 S`Q+22/BM;b U*�iX LQXN3h>3j39V- pQHmK2 R- RNN3-

TTX 888�88N pQHXRX

Rkj



(Ry3) hB2@CmM a?�M- JX q�t- hX E�BH�i?- PM bT�iB�H bKQQi?BM; 7Q` /B`2+iBQM@Q7@�``Bp�H

2biBK�iBQM Q7 +Q?2`2Mi bB;M�Hb- A111 h`�Mb�+iBQMb QM �+QmbiB+b- aT22+?- �M/

aB;M�H S`Q+2bbBM; jj URN38V 3ye�3RRX

(RyN) ZX uX uBM- _X qX L2r+QK#- GX >X wQm- 1biBK�iBM; k@/ �M;H2b Q7 �``Bp�H pB�

irQ T�`�HH2H HBM2�` �``�vb- BM, AMi2`M�iBQM�H *QM72`2M+2 QM �+QmbiB+b- aT22+?-

�M/ aB;M�H S`Q+2bbBM;ò RN3N- TTX k3yj�k3ye pQHX9X /QB,RyXRRyNfA*�aaSXRN3NX

kedy8RX

(RRy) ZX X uBM- _X qX L2r+QK#- aX JmMD�H- GX X wQm- _2H�iBQM #2ir22M i?2 /Q� K�i`Bt

K2i?Q/ �M/ i?2 2bT`Bi K2i?Q/- BM, A111 AMi2`M�iBQM�H avKTQbBmK QM *B`+mBib

�M/ avbi2Kb- RNNy- TTX R8eR�R8e9 pQHXkX /QB,RyXRRyNfAa*�aXRNNyXRRk9jkX

(RRR) sX .�B- sX w?�M;- uX q�M;- 1ti2M/2/ /Q�@K�i`Bt K2i?Q/ 7Q` /Q� 2biBK�iBQM pB�

irQ T�`�HH2H HBM2�` �``�vb- A111 *QKKmMB+�iBQMb G2ii2`b kj UkyRNV RN3R�RN39X

(RRk) _X GX >�mTi- �Mi2MM� �``�v "�bB+b- A111- kyRy- TTX R�99X

(RRj) JX .Q;�M- CX J2M/2H- �SSGA*�hAPLa P6 *lJlG�Lha hP �q�u

S_P*1aaAL: XRX �S1_hl_1 1sh1LaAPL �L. �__�u *�GA"_�hAPL-

A111 h_�La�*hAPLa PL aA:L�G S_P*1aaAL: 9j URNN8V Rkyy�RkReX

(RR9) hX 1X hmM+2`- hX EX u�b�`- "X 6`B2/H�M/2`- *?�Ti2` 9 @ M�``Qr#�M/ �M/ rB/2@

#�M/ /Q� 2biBK�iBQM 7Q` mMB7Q`K �M/ MQMmMB7Q`K HBM2�` �``�vb- BM, hX 1X hmM+2`-

"X 6`B2/H�M/2` U1/bXV- *H�bbB+�H �M/ JQ/2`M .B`2+iBQM@Q7@�``Bp�H 1biBK�iBQM-

�+�/2KB+ S`2bb- "QbiQM- kyyN- TTX Rk8 � ReyX

Rk9



(RR8) �X �?K2/- uX .X w?�M;- "X >BK2/- 1z2+iBp2 M2bi2/ �``�v /2bB;M 7Q` 7Qm`i?@Q`/2`

+mKmH�Mi@#�b2/ /Q� 2biBK�iBQM- BM, kyRd A111 _�/�` *QM72`2M+2 U_�/�`*QM7V-

kyRd- TTX yNN3�RyykX

(RRe) uX .X w?�M;- JX :X �KBM- "X >BK2/- aT�`bBiv@#�b2/ /Q� 2biBK�iBQM mbBM; +Q@

T`BK2 �``�vb- BM, kyRj A111 AMi2`M�iBQM�H *QM72`2M+2 QM �+QmbiB+b- aT22+? �M/

aB;M�H S`Q+2bbBM;- kyRj- TTX jNed�jNdRX

(RRd) SX AQ�MMB/2b- *X �X "�H�MBb- lMB7Q`K +B`+mH�` �M/ `2+i�M;mH�` �``�vb 7Q` �/�TiBp2

#2�K7Q`KBM; �TTHB+�iBQMb- A111 �Mi2MM�b �M/ qB`2H2bb S`QT�;�iBQM G2ii2`b 9

Ukyy8V j8R�j89X

(RR3) uX >m�- hX EX a�`F�`- .X .X q2BM2`- �M H@b?�T2/ �``�v 7Q` 2biBK�iBM; k@/

/B`2+iBQMb Q7 r�p2 �``Bp�H- A111 h`�Mb�+iBQMb QM �Mi2MM�b �M/ S`QT�;�iBQM jN

URNNRV R9j�R9eX

(RRN) LX h�v2K- EX J�D22/- �X �X >mbb�BM- hrQ@/BK2MbBQM�H /Q� 2biBK�iBQM mb@

BM; +`Qbb@+Q``2H�iBQM K�i`Bt rBi? H@b?�T2/ �``�v- A111 �Mi2MM�b �M/ qB`2H2bb

S`QT�;�iBQM G2ii2`b R8 UkyReV Rydd�Ry3yX

(Rky) sX u�M;- uX q�M;- SX *?�`;û- >QH2 HQ+�iBQMb �M/ � }HHBM; K2i?Q/ 7Q` +QT`BK2

TH�M�` �``�vb 7Q` /Q� 2biBK�iBQM- A111 *QKKmMB+�iBQMb G2ii2`b UkykyV R�RX

(RkR) JX L�x�`Qz- :X "vmM- >X *?QQ- CX a?BM- uX EBK- k@/ /B`2+iBQM@Q7@�``Bp�H 2biBK�@

iBQM bvbi2K mbBM; +B`+mH�` �``�v rBi? Kmim�HHv +QmTH2/ `272`2M+2 bB;M�H- A111

a2MbQ`b CX R3 UkyR3V Ndej�NdeNX

Rk8



(Rkk) JX "m`iQrv- JX _xvKQrbFB- GX EmH�b- GQr@T`Q}H2 1aS�_ �Mi2MM� 7Q` _aa@

#�b2/ .Q� 2biBK�iBQM BM AQh �TTHB+�iBQMb- A111 �++2bb d UkyRNV Rd9yj�Rd9RRX

(Rkj) wX w?2M;- uX u�M;- qX@ZX q�M;- aX w?�M;- hrQ@/BK2MbBQM�H /B`2+iBQM 2biBK�@

iBQM Q7 KmHiBTH2 bB;M�Hb mbBM; irQ T�`�HH2H bT�`b2 HBM2�` �``�vb- aB;M�H S`Q+2bbBM;

R9j UkyR3V RRk�RkRX

(Rk9) SX SX o�B/v�M�i?�M- SX S�H- aT�`b2 b2MbBM; rBi? +QT`BK2 �``�vb- BM, kyRy

*QM72`2M+2 _2+Q`/ Q7 i?2 6Q`iv 6Qm`i? �bBHQK�` *QM72`2M+2 QM aB;M�Hb- avbi2Kb

�M/ *QKTmi2`b- kyRy- TTX R9y8�R9yNX /QB,RyXRRyNf�*aa*XkyRyX8d8ddeeX

(Rk8) SX SX o�B/v�M�i?�M- SX S�H- .B`2+i@KmbB+ QM bT�`b2 �``�vb- BM, kyRk AMi2`M�iBQM�H

*QM72`2M+2 QM aB;M�H S`Q+2bbBM; �M/ *QKKmMB+�iBQMb UaS*PJV- kyRk- TTX R�8X

/QB,RyXRRyNfaS*PJXkyRkXek3NNNkX

(Rke) CX >2- JX LX aX ar�Kv- JX PX �?K�/- 1{+B2Mi �TTHB+�iBQM Q7 KmbB+ �H;Q`Bi?K

mM/2` i?2 +Q2tBbi2M+2 Q7 7�`@}2H/ �M/ M2�`@}2H/ bQm`+2b- A111 h`�Mb�+iBQMb QM

aB;M�H S`Q+2bbBM; ey UkyRkV kyee�kydyX

(Rkd) JX .X wQHiQrbFB- JX >��`/i- *X SX J�i?2rb- *HQb2/@7Q`K k@/ �M;H2 2biBK�iBQM

rBi? `2+i�M;mH�` �``�vb BM 2H2K2Mi bT�+2 Q` #2�KbT�+2 pB� mMBi�`v 2bT`Bi- A111

h`�Mb�+iBQMb QM aB;M�H S`Q+2bbBM; 99 URNNeV jRe�jk3X

(Rk3) ZX a?2M- qX GBm- qX *mB- aX qm- 1ti2MbBQM Q7 M2bi2/ �``�vb rBi? i?2 7Qm`i?@

Q`/2` /Bz2`2M+2 +Q@�``�v 2M?�M+2K2Mi- BM, kyRe A111 AMi2`M�iBQM�H *QM72`2M+2

QM �+QmbiB+b- aT22+? �M/ aB;M�H S`Q+2bbBM; UA*�aaSV- kyRe- TTX kNNR�kNN8X

Rke



(RkN) ZX a?2M- qX GBm- qX *mB- aX qm- SX S�H- aBKTHB}2/ �M/ 2M?�M+2/ KmHiBTH2 H2p2H

M2bi2/ �``�vb 2tTHQBiBM; ?B;?@Q`/2` /Bz2`2M+2 +Q@�``�vb- A111 h`�Mb�+iBQMb QM

aB;M�H S`Q+2bbBM; ed UkyRNV j8yk�j8R8X

(Rjy) wX 6m- SX *?�`;û- uX q�M;- 6Qm`i? Q`/2` +mKmH�Mi #�b2/ �+iBp2 /B`2+iBQM Q7

�``Bp�H 2biBK�iBQM mbBM; +QT`BK2 �``�vb- BM, A*�aaS kyky @ kyky A111 AMi2`M�@

iBQM�H *QM72`2M+2 QM �+QmbiB+b- aT22+? �M/ aB;M�H S`Q+2bbBM; UA*�aaSV- kyky-

TTX 989d�988RX

(RjR) CX *�B- qX GBm- _X wQM;- ZX a?2M- �M 2tT�M/BM; �M/ b?B7i b+?2K2 7Q` +QMbi`m+i@

BM; 7Qm`i?@Q`/2` /Bz2`2M+2 +Q�``�vb- A111 aB;M�H S`Q+2bbBM; G2ii2`b k9 UkyRdV

93y�939X

(Rjk) wX 6m- SX *?�`;2- uX q�M;- � pB`im�H M2bi2/ KBKQ �``�v 2tTHQBiBM; 7Qm`i? Q`/2`

/Bz2`2M+2 +Q�``�v- A111 aB;M�H S`Q+2bbBM; G2ii2`b kd UkykyV RR9y�RR99X

(Rjj) CX "`2r2`- E`QM2+F2` T`Q/m+ib �M/ K�i`Bt +�H+mHmb BM bvbi2K i?2Q`v- A111

h`�Mb�+iBQMb QM +B`+mBib �M/ bvbi2Kb k8 URNd3V ddk�d3RX

(Rj9) aX _X a2�`H2- J�i`Bt �H;2#`�- qBH2v ai�ib_27, ai�iBbiB+b _272`2M+2 PMHBM2 UkyR9VX

(Rj8) >X L2m/2+F2`- aQK2 i?2Q`2Kb QM K�i`Bt /Bz2`2MiB�iBQM rBi? bT2+B�H `272`2M+2

iQ F`QM2+F2` K�i`Bt T`Q/m+ib- CQm`M�H Q7 i?2 �K2`B+�M ai�iBbiB+�H �bbQ+B�iBQM

e9 URNeNV N8j�NejX

Rkd



oAh�1

L�K2, A#`�?BK �#QmK�?KQm/

1K�BH, B#`�?BKjBKKK!;K�BHX+QK

�//`2bb, SXPX "Qt 3j8d .?�?`�M jRkeRX

1/m+�iBQM

JXa+X BM 1H2+i`B+�H 1M;BM22`BM;- E6lSJ- kykRX

"Xa+X BM 1H2+i`B+�H 1M;BM22`BM;- E6lSJ- kyRNX

_2H�i2/ Sm#HB+�iBQMb

AX �#QmK�?KQm/- �X Jm[�B#2H- JX �H?�bbQmM �M/ aX �H�rb?- ó� _2pB2r Q7 aT�`b2

a2MbQ` �``�vb 7Q` hrQ@.BK2MbBQM�H .B`2+iBQM@Q7@�``Bp�H 1biBK�iBQM-ô BM A111 �++2bb-

pQHX N- TTX NkNNN@NjyRd- kykR- /QB, RyXRRyNf�**1aaXkykRXjyNk8kNX

Rk3


