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_2K2`+B2K2Mib

1M T`2KB2` HB2m- MQmb `2K2`+BQMb .B2m H2 iQmi TmBbb�Mi /2 MQmb �pQB` /QMMû H� pQHQMiû
+Qm`�;2 2i H� T�iB2M+2 TQm` `û�HBb2` +2 i`�p�BHX

LQmb �/`2bbQMb MQb bBM+ĕ`2b `2K2`+B2K2Mib ¨ MQi`2 T`QKQi2m` h2}2H >�FBK TQm` bQM
bmBpB- bQM �B/2 2i b2b T`û+B2mt +QMb2BHbX

LQmb i2MQMb ¨ `2K2`+B2` �p2+ THmb ;`�M/2 ;`�iBim/2 J�/�K2 .`BxB L- 2Mb2B;M�Mi2 ¨
HǶmMBp2`bBi�B`2 /2 hBbb2KbBHi /2 HǶ?QMM2m` [mǶBH MQmb 7�BbQMb /Ƕ�pQB` �++2Tiû /2 T`ûbB/2` H2

Dm`v /2 +2 KûKQB`2- 2i TQm` b2b Q`B2Mi�iBQMb 2i b2b T`û+B2mt +QMb2BHbX

LQmb `2K2`+BQMb û;�H2K2Mi J�/�K >�`B+?2 w- 2Mb2B;M�Mi2 ¨ HǶmMBp2`bBi�B`2 /2
hBbb2KbBHi [mǶ2HH2 � H� ;2MiBHH2bb2 /Ƕ�pQB` /Ƕ�++2Ti2` /Ƕ2t�KBM2` 2i Dm;2` MQi`2 i`�p�BHX

oB7b `2K2`+B2K2Mib � iQmb H2b 2Mb2B;M�Mib- 2M T�`iB+mHB2` JK2 *?�?B? [mB MQmb QMi
�B/ûb ¨ 7�B`2 +2 i`�p�BHX

LQmb `2K2`+BQMb MQb i`ĕb +?2`b T�`2Mib [mB QMi iQmDQm`b p2BHH2 ¨ MQi`2 #B2M āi`2 2i [mB
QMi 7�Bi /2 MQmb +2 [mǶQM 2bi �mDQm`/Ƕ?mBX

a�Mb Qm#HB2` MQb 7`ĕ`2b- bƾm`b 2i MQb �KB2bX
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.û/B+�+2

*Ƕ2bi �p2+ mM2 ;`�M/2 ;`�iBim/2 2i /2b KQib bBM+ĕ`2b- [m2 D2 /û/B2 +2 KQ/2bi2 i`�p�BH /2
}M /Ƕûim/2 ¨ K2b +?2`b T�`2Mib 2i KQM QM+H2 [mB QMi b�+`B}û H2m` pB2 TQm` K�

`ûmbbBi2 !

� K2b �/Q`�#H2b Tĕ`2 2i k2K2 Tĕ`2 w2`QmF

D2 M2 b2`�Bb D�K�Bb i2 `2K2`+B2` �bb2x TQm` iQmi +2 [m2 im �b 7�Bi TQm` KQM û/m+�iBQM-
TQm` i2b +QMb2BHb- 2i TQm` iQM �KQm` [m2 /B2m H2 iQmi TmBbb�Mi i2 ;�`/2 2M b�Miû 2i

hǶ�++Q`/2 mM2 HQM;m2 pB2 !

§ K� Kĕ`2 TQm` bQM bQmiB2M 2i b2b 2M+Qm`�;2K2Mib !
CǶ2bTĕ`2 [mǶmM DQm`- D2 TQm``�B H2m`b `2M/`2 mM T2m /2 +2 [mǶBHb QMi 7�Bi TQm` KQB !

§ K2b +?ĕ`2b 7`ĕ`2b E�K2H 2i .Bv�� !

§ K� #2HH2 bƾm` �?H2K !

SQm` H2m`b 2M+Qm`�;2K2Mib- bQmiB2M KQ`�H- T?vbB[m2 2i 7`�i2`M2H /m`�Mi iQmi2b H2b T?�b2b
/2 K2b ûim/2bX .B2m H2b ;�`/2 2i H2m`b KQMi`2 H2 /`QBi +?2KBMX

§ iQmi2 K� 7�KBHH2
§ KQM +?ĕ` #BMƬK- KQM TQi2- `�v2b - " _�KxB !

§ iQmi2 K2b �KB2b- H2b THmb T`Q+?2b,
Pmbb�K�- �#Qm#�F2`- �#/Qm- aB/�?K2/- AK�/- "�+?B`- �#/2H?�KB/-

�#/2Hr�?�#- "�?��- u�bbKBM2-

a�B/
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*Ƕ2bi �p2+ mM2 ;`�M/2 ;`�iBim/2 2i /2b KQib bBM+ĕ`2b- [m2 D2 /û/B2 +2 KQ/2bi2 i`�p�BH /2
}M /Ƕûim/2 ¨ K2b +?2`b T�`2Mib 2i JXF?�/B/D� [mB QMi

b�+`B}û H2m` pB2 TQm` K� `ûmbbBi2 !

� K2b �/Q`�#H2b J� Kû`2 2i J� kûK2 Kû`2 a�B/�

D2 M2 b2`�Bb D�K�Bb i2 `2K2`+B2 �bb2x TQm` iQmib +2 [m2 im �b 7�Bi TQm` KQM û/m+�iBQM-
TQm` i2b +QMb2BHb- 2i TQm` iQM �KQm` [m2 /B2m H2 iQmi TmBbb�Mi

i2 ;�`/2 2M b�Miû 2i
hǶ�++Q`/2 HQM;m2 pB2 !

§ K� Kĕ`2 TQm` bQM bQmiB2M 2i b2b 2M+Qm`�;2K2Mib !
CǶ2bTĕ`2 [mǶmM DQm`- D2 TQm``�B H2m`b `2M/`2 mM T2m /2 +2 [mǶBHb QMi 7�Bi TQm` KQB- [m2

/B2m H2m` T`āi2 #QM?2m` 2i HQM;m2 pB2 !

§ K2b +?ĕ`2b 7`ĕ`2b .D�K2H 2//BM 2i J�?B 2i _�Qm7 !X

§ K� #2HH2 bƾm` J�`B� !

SQm` H2m`b 2M+Qm`�;2K2Mib- bQmiB2M KQ`�H- T?vbB[m2 2i 7`�i2`M2H /m`�Mi iQmi2b H2b T?�b2b
/2 K2b ûim/2bX .B2m H2b ;�`/2 2i H2m`b KQMi`2 H2 /`QBi +?2KBMX

§ iQmi2 K� 7�KBHH2
§ KQM +?ĕ` #BMƬK2- im 2b KQM 7`û`2- hXa�B/ !

§ iQmi2 K2b �KB2b- H2b THmb T`Q+?2b X
Jmbi�T?�- .�?K�M - aHBK�M2- G�F?/�`- �KBM2 - �#Qm #�F2` -

E?XKmbi�T?�-�#/Qm-6�`QmF-Pmb�K�-u�xB/

_�KxB

Bp



_ûbmKû

*2ii2 ûim/2 � ûiû K2Mû2 /�Mb H2 #mi /2 /û+`B`2 H2b T?ûMQivT2b /2b TQmH2b HQ+�H2b 2i /2
H2m`b ƾm7b /�Mb H� qBH�v� /2 hBbb2KbBHiX�BMbB- MQmb �pQMb K2Mû mM KQMi�;2 /2 i2``�BM
bm` M2m7 xQM2b /2 HǶ1i�i U"Qm`/D 1KB` �#/2HF�/2`- h?2MB2i �H >�/- G�vQmM - E?2KBbiB-
hBbb2KbBHi- �K�`B- "Q`/D "QmM��K�- aB/B "Qmi+?2Mi 2i PmH2/ "�bb�KV Qm LQmb �pQMb
pBbBiû jy 72`K2b 7�KBHB�H2bX *2ii2 ûim/2 � T`Qmpû [m2 H� p�H2m` /2b `2p2Mmb MǶ2bi T�b
ûH2pû2 2M `�BbQM /2 H� Mû;HB;2M+2- /m K�M[m2 /2 bm#p2MiBQMb K�iû`B2HH2b 2i /2b K�mp�Bb2b
+QM/BiBQMb /�Mb H2b[m2HH2b pBp2Mi H2b TQmH2ib HQ+�mtX lM iQi�H /2 ky8 TQmH2b- /QMi RRd
TQmH2b 2i 33 +Q[b- 2i MQmb �pQMb 7�Bi /2b Q#b2`p�iBQMb 2i /2b K2bm`2b KBMmiB2mb2b bm` 98
ƾm7b /2 TQmH2b /Bzû`2Mi2bXLQmb �pQMb `2K�`[mû H� T`ûb2M+2 /2 M2m7 TQmH2b /Bzû`2Mi2b 2M
i2`K2b /2 +QmH2m` 2i /2 7Q`K2 2i /2 `ûT�`iBiBQM /2b THmK2bX

J2bm`2b +Q`TQ`2HH2b 2M`2;Bbi`û2b TQm` H2 TQB/b pB7 UR-8d F; Ǭ y-9e F;V- HǶ2Mp2`;m`2 b�Mb
THmK2b Uj8-y9 +K Ǭ 9-N3 +KV- H� HQM;m2m` /m +Q`Tb Ujd-93 +K Ǭ 9-j8 +KV- H� HQM;m2m` /m
#2+ Uk-N3 +K Ǭ y-j8 +KV- H� HQM;m2m` /2 +`āi2 Uj-Ne +K Ǭ y-N8 +KV 2i Ud-d9 +K Ǭ R-9k
+KV HQM;m2m` /2b i�`b2bX

LQmb �pQMb û;�H2K2Mi 2M`2;Bbi`û /2b p�H2m`b THmb ûH2pû2b +?2x H2b K�H2b T�` `�TTQ`i
�mt 72K2HH2b TQm` iQmi2b H2b K2Mbm`�iBQMb ûim/Bû2b UHQM;m2m` /2b �BH2b b�Mb THmK2b U9y-dk
Ǭ j8-y9V- TQB/b pB7 Uk-R8 Ǭ R-8dV 2i HQM;m2m` /m +Q`Tb U9R-je Ǭ jd-93V- HQM;m2m` /m #2+
Uk-N3 Ǭ k-N8V- HQM;m2m` /2 H� +`āi2 Ud-kR Ǭ j-NeV- HQM;m2m` /2b T�ii2b UN-y3 Ǭ d-d9V- +2
[mB +QM}`K2 HǶ2tBbi2M+2 /ǶmM2 /Bzû`2M+2 2Mi`2 H2b /2mt b2t2b /2 +2b `�+2bX

G2b TQmH2b HQ+�H2b QMi û;�H2K2Mi 2M`2;Bbi`û mM +?�M;2K2Mi T?ûMQivTB[m2 BKTQ`i�Mi
/�Mb H2b +�`�+iû`BbiB[m2b [m�HBi�iBp2b- 2M T�`iB+mHB2` /�Mb H� +QmH2m` 2i H� /Bbi`B#miBQM /2b
THmK2b- H� 7Q`K2 /2 H� +`āi2 2i H� +QmH2m` /2b T�ii2bX

LQmb �pQMb û;�H2K2Mi 2M`2;Bbi`û mM +?�M;2K2Mi /�Mb H2 ivT2- H� +QmH2m` 2i H2 TQB/b
/2b ƾm7b TQm` /Bzû`2Mib ivT2b /2 TQmH2ib HQ+�mtX*2 +?�M;2K2Mi 2bi /ȿ ¨ HǶ�HBK2Mi�iBQM-
�m +HBK�i 2i ¨ H� M�im`2 /�Mb H�[m2HH2 +2b TQmH2ib HQ+�mt pBp2MiX

JQib +Hûb, SQmH2b HQ+�H2b- J2Mbm`�iBQM +Q`TQ`2HH2- H2b Qm27bX
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�#bi`�+i

h?Bb bim/v r�b +QM/m+i2/ BM Q`/2` iQ /2b+`B#2 i?2 T?2MQivT2b Q7 HQ+�H ?2Mb �M/ i?2B`
2;;b BM i?2 qBH�v�i Q7 hBbb2KbBHiXi?mb- r2 +QM/m+i2/ � }2H/ �bb2K#Hv QM MBM2 �`2�b Q7 i?2
bi�i2 U"Qm`/D 1KB` �#/2HF�/2`- h?2MB2i �H >�//- G�vQmM - E?2KBbiB- hBbb2KbBHi- �K�`B-
"Q`/D "QmM��K�- aB/B "Qmi+?2Mi �M/ PmH2/ "�bb�KV q2 pBbBi2/ jy 7�KBHv 7�`KbX h?Bb
bim/v T`Qp2/ i?�i i?2 K�M Bb i?2 }`bi `2bTQMbB#H2 7Q` i?Bb ivT2 Q7 #`22/BM;X

�M/ i?�i i?2 p�Hm2 Q7 i?2 BM+QK2 Bb MQi ?B;? /m2 iQ M2;H2+i- H�+F Q7 K�i2`B�H bm#bB/B2b
�M/ TQQ` +QM/BiBQMb BM r?B+? i?2 HQ+�H +?B+F2Mb HBp2X � iQi�H Q7 ky8 ?2Mb- BM+Hm/BM; RRd
?2Mb �M/ 33 `QQbi2`b- �M/ r2 K�/2 +�`27mH Q#b2`p�iBQMb �M/ K2�bm`2K2Mib QM 98 2;;b Q7
/Bz2`2Mi #`22/bXq2 MQiB+2/ i?2 T`2b2M+2 Q7 MBM2 #`22/b U6�vQmKB- "`�?K�- 1H #�v/?�- 1H
E�?H�- L2r�` 2H 6QmH- *m`Hv- 1H >�K`� - h?2 ;`�v H2;bV /Bz2`2Mi BM i2`Kb Q7 +QHQ` �M/
b?�T2 �M/ /Bbi`B#miBQM Q7 72�i?2`bX

"Q/v K2�bm`2K2Mib `2+Q`/2/ 7Q` HBp2 r2B;?i URX8d F; Ǭ yX9e F;V- rBM;bT�M rBi?Qmi
72�i?2`b Uj8Xy9 +K Ǭ 9XN3 +KV- #Q/v H2M;i? UjdX93 +K Ǭ 9Xj8 +KV- #2�F H2M;i? UkXN3 +K
Ǭ yXj8 +KV- +`2bi H2M;i? UjXNe +K Ǭ yXN8 +KV �M/ UdXd9 +K Ǭ RX9k +KV i�`b�H H2M;i?X

q2 �HbQ `2+Q`/2/ ?B;?2` p�Hm2b BM K�H2b +QKT�`2/ iQ 72K�H2b 7Q` �HH K2�bm`2K2Mib
bim/B2/ UrBM; H2M;i? rBi?Qmi 72�i?2`b U9yXdk Ǭ j8Xy9V- HBp2 r2B;?i UkXR8 Ǭ RX8dV �M/ #Q/v
H2M;i? U9RXje Ǭ jdX93V- #2�F H2M;i? UkXN3 Ǭ kXN8V- +`2bi H2M;i? UdXkR Ǭ jXNeV- H2; H2M;i?
UNXy3 Ǭ dXd9V- +QM}`KBM; i?2 2tBbi2M+2 Q7 � /Bz2`2M+2 #2ir22M i?2 irQ b2t2bX

GQ+�H ?2Mb �HbQ `2+Q`/2/ � bB;MB}+�Mi T?2MQivTB+ +?�M;2 BM [m�HBi�iBp2 +?�`�+i2`BbiB+b-
2bT2+B�HHv BM 72�i?2` +QHQ` �M/ /Bbi`B#miBQM- +`2bi b?�T2 �M/ H2; +QHQ`X

q2 �HbQ `2+Q`/2/ � +?�M;2 BM i?2 ivT2- +QHQ` �M/ r2B;?i Q7 2;;b 7Q` /Bz2`2Mi ivT2b Q7
HQ+�H +?B+F2Mb- r?B+? Bb /m2 iQ i?2 /B2i- +HBK�i2 �M/ M�im`2 BM r?B+? i?2b2 HQ+�H +?B+F2Mb
HBp2X

E2v rQ`/b, GQ+�H +?B+F2Mb- "Q/v K2�bm`2K2Mib- 1;;bX
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ملخص

هذا على تيسمسيلت بولاية بيضها و المحلي للدجاج الظاهرية الأنماط وصف بهدف الدراسة هذه أجريت
خميستي , العيون , الحد ثنية , القادر عبد الأمير برج Vللولاية تابعة مناطق تسعة على ميدانيا تحريرا أجرينا النحو
هذه أثبتت أسرية. مزرعة ة30 بزيار قمنا و U بسام ولاد بوتشنت, سيدي بونعامة, تيسمسيلت,عماري,برج ,

التربية. من النوع هذا عن أولى بدرجة المسئول هو الرجل أن الدراسة
يعيشفيها التي السيئة والظروف المادية الإعانات وجود عدم و الإهمال بسبب عالية ليست الدخل قيمة أن و

. المحلي الدجاج
45 على بعناية دقيقة قياسات و ملاحظات وأجرينا ديك، 88 و دجاجة 117 منها دجاجة 205 المجموع
, كيرلي , الفول نوار , الكحلة , براهما,البيضاء الفيوم, V سلالات تسعة وجود السلالات,لاحظنا مختلف من بيضة

. الريش توزيع و شكل و اللون ناحية من مختلفة U الرمادية أرجل , الحمرة
4,98 Ǭ سم 35,04 ريش: بدون الأجنحة طول ، كغ 6 Ǭ كغ 1,57 الحي: للوزن المسجلة الجسم قياسات
Ǭ سم 3,96 القمة: طول ، سم 3,35 Ǭ 2,98سم المنقار: طول ، سم 0,35 Ǭ سم 37,48 : الجسم طول سم،

الساق. لطول سم 1,42 Ǭ 7,74سم و 0,95سم
بدون الأجنحة طول دراستها تمت التي القياسات لجميع بالإناث مقارنة الذكور عند أعلى قيمًا أيضًا وسجلنا
المنقار: ,طول 9R-jeǬjd-93 الجسم: ,طول 1,57 Ǭ 2,15 الحي: الوزن ,35,04 Ǭ 40,72 ريش:

الجنسين. بين اختلاف وجود يؤكد مما N-y3Ǭd-d9 الساق: طول ، d-kRǬj-Ne : القمة طول ، k-N3Ǭk-N8

الريشوشكل وتوزيع فيلون خاصة للخصائصالنوعية مهمًا ظاهريًا تغيرًا أيضًا سجلتالدجاجاتالمحلية كما
يعود التغير هذا , المحلي الدجاج أنواع لمختلف البيض وزن و لون و نوع تغيرفي أيضا سجلنا الساق. ولون القمة

. المحلي الدجاج هذا فيها يعيش التي الطبيعة و المناخ و الشرب و الأكل إلى

. ،القياسات البيض المحلي، الدجاج المفتاحية: الكلمات

pBB



h�#H2 /2b K�iBĕ`2b

AMi`Q/m+iBQM R

A S�`iB2 #B#HBQ;`�T?B[m2 j

R :ûMû`�HBiûb bm` H� TQmH2 /QK2biB[m2 9
RXR P`B;BM2 2i /QK2biB+�iBQM, X X X X X X X X X X X X X X X X X X X X X X X X X X X 8

RXRXR *H�bbB}+�iBQM /2 :�HHmb ;�HHmb /QK2biB+mb, X X X X X X X X X X X X X X 8
RXk .Bbi`B#miBQM /2 TQmH2i HQ+�H /�Mb H2 KQM/2 X X X X X X X X X X X X X X X X X X e
RXj .Bzû`2Mi2b `�+2b /2 TQmH2ib /�Mb H2 KQM/2 X X X X X X X X X X X X X X X X X X d

RXjXR _�+2b Tm`2b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 3
RXjXk SQTmH�iBQM �7`B+�BM2 X X X X X X X X X X X X X X X X X X X X X X X X X X N
RXjXj _�+2 bi�M/�`/Bbû2 X X X X X X X X X X X X X X X X X X X X X X X X X X X Ry
RXjX9 GB;Mû2 bûH2+iBQMMû2 2i +QMb�M;mBMBiû X X X X X X X X X X X X X X X X X Ry

RX9 S`Q/m+iBQM KQM/B�H2 /Ƕƾm7b X X X X X X X X X X X X X X X X X X X X X X X X X Ry
RX9XR S`Q/m+iBQM /Ƕƾm7b 2M �H;û`B2 X X X X X X X X X X X X X X X X X X X X X RR
RX9Xk S`Q/m+iBQM /Ƕƾm7b /�Mb H� rBH�v� /2 hBbb2KbBHi X X X X X X X X X X X RR

k GǶ�pB+mHim`2 2M �H;û`B2 Rj
kXR :ûMû`�HBiû X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X R9
kXk *�`�+iû`BbiB[m2 /2 H� TQmH2 HQ+�H2 X X X X X X X X X X X X X X X X X X X X X X X R9

kXkXR *�`�+iû`BbiB[m2 /2 H� TQmH2 HQ+�H2 2M �7`B[m2 X X X X X X X X X X X X X R9
kXkXk *�`�+iû`BbiB[m2 /2 H� TQmH2 HQ+�H2 2M �H;û`B2 X X X X X X X X X X X X X R8

kXj �HBK2Mi�iBQM /2b TQmH2b HQ+�H2b 2i �#`2mp2K2Mi X X X X X X X X X X X X X X X R8
kXjXR .Bzû`2Mib ivT2b /2 MQm``Bim`2 TQm` TQmH2b X X X X X X X X X X X X X X Re
kXjXk �#`2mp2K2Mi /2b TQmH2b HQ+�H2b X X X X X X X X X X X X X X X X X X X X Re
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iBbb2KbBHi V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jj

N Jûi`2 `m#�M TQm` H2b TQmH2bX X X X X X X X X X X X X X X X X X X X X X X X X X X j9
Ry "�H�M+2 /2 TQmH2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j9
RR "�H�M+2 /2b Q2m7b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j9
Rk SB2/ � +QmHBbb2 /2b ƾm7b X X X X X X X X X X X X X X X X X X X X X X X X X X X X j9
Rj J2Mbm`�iBQM /2 H� HQM;m2m` /2 H� +`āi2 X X X X X X X X X X X X X X X X X X X X j8
R9 J2Mbm`�iBQM /2 H� HQM;m2m` /2 i�`b2 X X X X X X X X X X X X X X X X X X X X X X j8
R8 J2Mbm`�iBQM /2 H� HQM;m2m` /m #2+ X X X X X X X X X X X X X X X X X X X X X X je
Re J2Mbm`�iBQM /2 H� HQM;m2m` +Q`TQ`2HH2 X X X X X X X X X X X X X X X X X X X X X je
Rd J2Mbm`�iBQM /2 H� HQM;m2m` /2 �BH2b X X X X X X X X X X X X X X X X X X X X X X jd
R3 J2Mbm`�iBQM /2 TQB/b pB7 /2b TQmH2ib X X X X X X X X X X X X X X X X X X X X X jd
RN G2b ƾm7b X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j3
ky G� HQM;m2m` /Ƕƾm7 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j3
kR G�`;2m` /ǶQ2m7 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j3
kk G2 TQB/b /ǶQ2m7 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X j3
kj SQB/b /2 H� +Q[mBHH2 X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X jN
k9 G� HQM;m2m` /2 #H�M+ /ǶQ2m7 X X X X X X X X X X X X X X X X X X X X X X X X X X jN
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8e G� [m�MiBiû /2b ƾm7b /QMMû T�` DQm` X X X X X X X X X X X X X X X X X X X X X 88
8d GǶ2tTHQBi�iBQM TQm` X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X 88
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-kyyj V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X kR

j G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b [m�MHBi�iBp2b X X X X X X X X X X X X X X 8e
9 J2Mbm`i�BQM /2b /Bzû`2Mib T�`iB2b /2 +Q`Tb X X X X X X X X X X X X X X X X X X 8d
8 G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b [m�MHBi�iBp2b X X X X X X X X X X X X X X 8d
e J2Mbm`i�BQM /2b /Bzû`2Mib T�`iB2b /2 +Q`Tb X X X X X X X X X X X X X X X X X X 83
d G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b [m�MHBi�iBp2b X X X X X X X X X X X X X X 83
3 J2Mbm`i�BQM /2b /Bzû`2Mib T�`iB2b /2 +Q`Tb X X X X X X X X X X X X X X X X X X 8N
N G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b [m�HBi�iBp2b X X X X X X X X X X X X X X X 8N
Ry J2Mbm`i�BQM /2b /Bzû`2Mib T�`iB2b /2 +Q`Tb X X X X X X X X X X X X X X X X X X ey
RR G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b [m�HBi�iBp2b X X X X X X X X X X X X X X X ey
Rk J2Mbm`i�BQM /2b /Bzû`2Mib T�`iB2b /2 +Q`Tb X X X X X X X X X X X X X X X X X X eR
Rj G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b [m�MHBi�iBp2b X X X X X X X X X X X X X X eR
R9 J2Mbm`i�BQM /2b /Bzû`2Mib T�`iB2b /2 +Q`Tb X X X X X X X X X X X X X X X X X X ek
R8 G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b [m�HBi�iBp2b X X X X X X X X X X X X X X X ek
Re J2Mbm`i�BQM /2b /Bzû`2Mib T�`iB2b /2 +Q`Tb X X X X X X X X X X X X X X X X X X ej
Rd G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b [m�HBi�iBp2b X X X X X X X X X X X X X X X e9
R3 G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b [m�MiBi�iBp2b U K2Mbm`�iBQM +K V X X X e9
RN G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b [m�HBi�iBp2b X X X X X X X X X X X X X X X e8
ky J2Mbm`i�BQM /2b /Bzû`2Mib T�`iB2b /2 +Q`Tb X X X X X X X X X X X X X X X X X X e8
kR SQB/b pB7 UE;V /2 +?�[m2 `�+2 U J�H2 Ĝ 72K2HH2 V X X X X X X X X X X X X X X X ee
kk , GQM;m2m` *Q`TQ`2HH2 /2 +?�[m2 `*1 TQm` H2b /2mt b2t2 X X X X X X X X X X ee
kj ,GQM;m2m` /2b �BH2b /2 +?�[m2 T?ûMQivT2 TQm` H2b /2mt b2t2b U K�H Ĝ 72K2HH2

V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X ed
k9 , GQM;m2m` /2b i�`b2b /2 +?�[m2 T?vMQivT2 TQm` H2 K�H 2i H� 72K2HH2 X X X X ed
k8 , GQM;m2m` /2 H� +`ûi2 /2 +?�[m2 T?ûMQivT2 TQm` H2b /2mt b2t2b UK�H Ĝ

72K2HH2 V X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X X e3
ke G� HQM;m2m` /2 #2+ /2 +?�[m2 T?ûMQivT2 TQm` H2b /2mtU K�H 2i 72K2HH2 V X e3

tBp



GAah1 .1a h�"G1�ls

kd G� KQv2MM2 2i HǶ2+�`i ivT2 /2 G� H�`;2m` 2i G� HQM;m2m` - SQB/b pB7 - H�
+Q[mBHH2 - G� HQM;m2m` /2 #H�M+ 2i D�mM2 /Ƕƾm7 - G� H�`;2m` /2 #H�M+ 2i
D�mM2 /Ƕƾm7 XSQB/b /2 #H�M+ 2i TQB/b /2 D�mM2 /Ƕƾm7X X X X X X X X X X X X X eN

tp



AMi`Q/m+iBQM

SHmb /2 3yW /2 H� TQTmH�iBQM `m`�H2 T`�iB[m2 HǶ�pB+mHim`2 i`�/BiBQMM2HH2X AH DQm2 mM `ƬH2
BKTQ`i�Mi /�Mb H2b û+QMQKB2b `m`�H2b 2i m`#�BM2bX G2 +?Bz`2 2M RNN8 ûi�Bi /2 R-ye3 KBH@
HB�`/ /2 TQmH2b U:mĕv2 2i "2bb2B- RNN8 c aQM�Bv�- RNNd c :mĕv2- RNNNVX 1M kyy9- H2 MQK#`2
iQi�H /2 pQH�BHH2b 72`KBĕ`2b /�Mb H2 KQM/2 ûi�Bi /2 Re RN9-N KBHHBQMb /2 TQmH2ib U:mĕv2-
kyy8V- bQBi mM2 �m;K2Mi�iBQM /2 Nj-9y WX .�Mb H2b bvbiĕK2b /ǶûH2p�;2- +2b `2bbQm`+2b ;û@
MûiB[m2b �pB+QH2b bQMi +QMbiBimû2b /2 MQK#`2mb2b TQTmH�iBQMb bQmp2Mi K�H +�`�+iû`Bbû2bX
G2b +�T�+Biûb /2 +2b TQTmH�iBQMb `ûbmHi2Mi /2b 2z2ib +QK#BMûb /2 H� /û`Bp2 ;ûMûiB[m2- /2
H� Kmi�iBQM- /2 H� bûH2+iBQM M�im`2HH2 2i /m +QKTQ`i2K2Mi ?mK�BM- [mB b2 bQMi �++mKmHûb
/2TmBb H2m` /QK2biB+�iBQM /�Mb /Bzû`2Mi2b +QM/BiBQMb 2MpB`QMM2K2Mi�H2b- kyy3VX .�Mb H2b
T�vb 2M /ûp2HQTT2K2Mi- H2b TQmH2b HQ+�H2b bQMi bQmp2Mi +H�bbû2b 2M 7QM+iBQM /2 H2m` T?û@
MQivT2 Qm /2 H2m` bBim�iBQM ;ûQ;`�T?B[m2X AHb bQMi ûH2pûb /�Mb /2b bvbiĕK2b b2KB@2ti2MbB7b
2i bQMi /QM+ T2m T2`7Q`K�Mib U�FQm�M;Q 2i �HX kyy9VX .Ƕ�mi`2 T�`i- H2m` `Q#mbi2bb2 H2m`
+QM7ĕ`2 /2b �p�Mi�;2b T�`iB+mHB2`b [mB H2m` T2`K2ii2Mi /2 bǶ�/�Ti2` ¨ /Bzû`2Mi2b Kûi?Q/2b
/2 +mHim`2 2i ¨ /2b +HBK�ib `B;Qm`2mt U6Qbi�- kyy3VX .Ƕ�mi`2 T�`i- H2b T`Q/mBib �pB+QH2b
Bbbmb /2b ûH2p�;2b i`�/BiBQMM2Hb `2bi2Mi mM2 bQm`+2 /2 pB�M/2 BKTQ`i�Mi2- û+QMQKB[m2 2i
miBHBb�#H2 TQm` H2b TQTmH�iBQMb `m`�H2b U"2M�#/2HD2HBH 2i �`7�QmB- kyyRVX S�` +QMbû[m2Mi-
/2b bi`�iû;B2b /2 ;2biBQM 2i /2 p�HQ`Bb�iBQM /2b `2bbQm`+2b �pB+QH2b HQ+�H2b bQMi Q#HB;�iQB`2b-
/ǶmM2 T�`i TQm` H2 /ûp2HQTT2K2Mi û+QMQKB[m2 `m`�H 2i /Ƕ�mi`2 T�`i TQm` H� +QMb2`p�iBQM
/2 H� #BQ/Bp2`bBiûX

1M �H;û`B2- +QKK2 /�Mb H2b �mi`2b T�vb /m J�;?`2#- HǶ�pB+mHim`2 i`�/BiBQMM2HH2 `2T`û@
b2Mi�Bi- Dmb[mǶ�mt �MMû2b RNey- H� b2mH2 bQm`+2 /2 T`Q/mBib �pB+QH2b- K�Bb H� KBb2 2M ƾmp`2
�m /û#mi /2b �MMû2b RN3y /ǶmM BKTQ`i�Mi T`Q;`�KK2 /2 /ûp2HQTT2K2Mi /m b2+i2m` �pB+QH2
#�bû bm` HǶûH2p�;2 BMi2MbB7 /2 bQm+?2b ?v#`B/2b �p2+ HǶ�#b2M+2 /ǶmM2 TQHBiB[m2 Tm#HB[m2 /2
;2biBQM /2b `2bbQm`+2b ;ûMûiB[m2b �pB+QH2b HQ+�H2b � 2m TQm` +QMbû[m2M+2- Qmi`2 HǶû`QbBQM
;ûMûiB[m2- mM2 /2bi`m+iBQM /2b bi`m+im`2b /2 HǶ�pB+mHim`2 `m`�H2 i`�/BiBQMM2HH2 U"2bb�/QF
2i �H- kyyjV 2i H� 7Q`i2 /ûT2M/�M+2 �+im2HH2 pBb@¨@pBb /2 HǶBKTQ`i�iBQM /2b bQm+?2b +QKK2`@
+B�H2bX U*QKKBbbBQM L�iBQM�H2 �M; _- kyyjVX

1M +2 [mB +QM+2`M2 H2b bQm+?2b HQ+�H2b 2tTHQBiû2b 2t+HmbBp2K2Mi /�Mb H2b ûH2p�;2b i`�@
/BiBQMM2Hb- 2HH2b bQMi i`ĕb K�H +QMMm2b U62HB�+?B- kyyjVX

1M 2z2i- BH MǶ2tBbi2 [m2 T2m /Ƕûim/2 bm` H� +�`�+iû`Bb�iBQM T?ûMQivTB[m2 2i HǶûim/2
/2b T2`7Q`K�M+2b /2 +`QBbb�M+2 /2 H� TQmH2 HQ+�H2 �H;û`B2MM2X GǶBKTQ`i�M+2 /2 +2b ûim/2b

R



AMi`Q/m+iBQM

�BMbB- HǶûim/2 /2b bvbiĕK2b /ǶûH2p�;2 2i pQB` H� p�`B�#BHBiû ;ûMûiB[m2 /2b TQmH2b HQ+�H2b
/�Mb /Bzû`2Mib KBHB2mt �}M /ǶB/2MiB}2` H2b ;ûMQivT2b �/�Tiûb �mt /Bzû`2Mi2b +QM/BiBQMb /2
KBHB2mt `2M+QMi`ûb 2i HǶ�M�Hvb2 +QMDQBMi2 /2b /QMMû2b T?ûMQivTB[m2b TQm``�B2Mi +QMbiBim2`
mM2 #�b2 bQHB/2 TQm` H� p�HQ`Bb�iBQM /m TQi2MiB2H ;ûMûiB[m2 HQ+�H 2i HǶ�KûHBQ`�iBQM /2b
i2+?MB[m2b /2 HǶ�pB+mHim`2 i`�/BiBQMM2HH2X

G� T`ûb2Mi2 ûim/2 � ûiû K2Mû2 /�Mb H2 #mi /2 +QMi`B#m2` ¨ H� +�`�+iû`Bb�iBQM T?ûMQiv@
TB[m2 /2b TQTmH�iBQMb /2 TQmH2b HQ+�H2b `2M+QMi`û2b /�Mb +2`i�BM2b `û;BQMb /m LQ`/@Pm2bi
�H;û`B2M 2i pQB` H2b /Bzû`2Mi2b KQ/2b /ǶûH2p�;2 miBHBbû2b 2M �pB+mHim`2 i`�/BiBQMM2HH2X

LQmb T`ûb2Mi2`QMb H2b /Bzû`2Mi2b /ûK�`+?2b 2tTû`BK2Mi�H2b KBb2b 2M ƾmp`2 TQm` ûim@
/B2` H� /Bp2`bBiû T?ûMQivTB[m2 /2b TQTmH�iBQMb /m TQmH2i HQ+�H- 1h MQmb 2tTHB[m2`QMb H�
Kûi?Q/2 /2 +QHH2+i2 H2b /QMMû2b- HǶ2Mb2K#H2 /2b `ûbmHi�ib Q#i2Mmb ¨ HǶBbbmb /2b 2M[māi2b 2i
/2b K2bm`2b `û�HBbû2bX

k



T�`iB2A

S�`iB2 #B#HBQ;`�T?B[m2

j



*>�SAh_1 R

:ûMû`�HBiûb bm` H� TQmH2 /QK2biB[m2
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*?�TBi`2R, :ûMû`�HBiûb bm` H� TQmH2 /QK2biB[m2

RXR P`B;BM2 2i /QK2biB+�iBQM,
a2HQM *Q[m2`2HH2 UkyyyV +Biû /�Mb 6�Qib� Ukyy3V- H2 ;2M`2 :�HHmb �m`�Bi 7Q`Kû mM2

b2mH2 TQTmH�iBQM Q++mT�Mi HǶ1m`�bB2 BH v � THmb /ǶmM KBHHBQM /Ƕ�MMû2b- K�Bb HǶ�;2 ;H�+B�B`2
� /BpBbû H2 ;2M`2 2M i`QBb ;`QmT2b, Kû/Bi2``�Mû2M Qm KQv2M@Q`B2Mi�H- BM/B2M 2i :`QmT2
/Ƕ�bB2 /2 HǶ1biX AH v 2M � �+im2HH2K2Mi [m�i`2 `2+QMMmb,

RX :�HHmb p�`Bmb, +�`�+iû`Bbû T�` bQM THmK�;2 p2`/�i`2- BH b2 HQ+�HBb2 H2 HQM; /2 H� +Ƭi2
/2 C�p�X

kX :X bQMM2`�iB, BH T`ûb2Mi2 mM THmK�;2 ;`Bb �`;2Miû bm` mM2 T�`iB2 /m +Q`Tb 2i /2b
THmK2b +Q`Mû2b �m +�K�BHX AH 2bi `ûT�M/m /�Mb H2b 7Q`āib /m am/@Qm2bi /m *QMiBM2Mi
AM/B2MX

jX :X H�7�v2iiB, BH T`ûb2Mi2 mM THmK�;2 #`mM +H�B` Q`�M;û �m MBp2�m /2 H� TQBi`BM2
�p2+mM2 i�+?2 pBQH2ii2 2M ?�mi /m +Qm 2i mM2 i�+?2 D�mM2 bm` H� +`āi2X AH 2bi `2M+QMi`û
/�Mb H� xQM2 #QBbû2 2M *2vH�MX

9X :X ;�HHmb Qm :X #�MFBp� U+Q[ `Qm;2 /2 DmM;H2V,+Ƕ2bi HǶ2bTĕ+2 H� THmb `ûT�M/m2
�+im2HH2K2MiX 1HH2 b2 /BpBb2 2M +BM[ bQmb@2bTĕ+2b,

Ç :X ;X ;�HHmb, T`ûb2Mi�Mi /2b Q`2BHHQMb #H�M+b- BH 2bi `ûT�M/m 2M h?�śH�M/2 c

Ç :X ;X bT�/B+2mb, `ûT�M/m �m Jv�MK�` 2i 2M *?BM2X AH T`ûb2Mi2 /2b Q`2BHHQMb
`Qm;2b c

Ç :X ;X D�#QmBHH2B, `ûT�M/m �m bm/ /2 H� *?BM2 2i �m oB2iM�KX AH T`ûb2Mi2 /2b
Q`2BHHQMb #H�M+b 2i /2b THmK2b THmb `Qm;2 [m2 /Q`û c

Ç :X ;X Km`;?B, BH 2bi `ûT�M/m 2M AM/2 2i BH T`ûb2Mi2 /2b Q`2BHHQMb #H�M+b c

Ç :X ;X #�MFBp�, `ûT�M/m /�Mb HǶŖH2 /2 C�p�- BH T`ûb2Mi2 /2b Q`2BHHQMb `Qm;2b 2i
H2b THmK2b /m +�K�BH 2i /2 H� b2HH2 bQMi THmb �``QM/B2b ¨ H2m` 2ti`ûKBiû U6�Qib�-
kyy3VX

.2b /QMMû2b `û+2Mi2b 2M ;ûMûiB[m2 KQHû+mH�B`2 bQmiB2MM2Mi HǶ?vTQi?ĕb2 /2 HǶQ`B;BM2
TQHvT?vHûiB[m2 /m TQmH2i /QK2biB[m2- BKTHB[m�Mi i`QBb bQmb@2bTĕ+2b, :�HHmb ;�HHmb ;�H@
Hmb-:�HHmb ;�HHmb D�#QmBHH2B 2i :�HHmb ;�HHmb bT�/B+2mb 6Qib� Ukyy3VX

RXRXR *H�bbB}+�iBQM /2 :�HHmb ;�HHmb /QK2biB+mb,
G� bvbiûK�iB[m2 /m TQmH2i /QK2biB[m2 b2HQM aBM;?�TQH UkyyjV,

RX _ĕ;M2, �MBK�H

kX aQmb@`ĕ;M2, Jûi�xQ�B`2b

8



*?�TBi`2R, :ûMû`�HBiûb bm` H� TQmH2 /QK2biB[m2

6B;XR, SQmH2ib /QK2biB[m2b U:�HHmb ;�HHmb /QK2biB+mbV Uo�M 12F2`2M 2i �H- kyyeV

jX 1K#`�M+?2K2Mi,*?Q`/ûb

9X aQmb@2K#`�M+?2K2Mi, o2`iû#`ûb

8X *H�bb2, QBb2�mt

eX P`/`2, :�HHB7Q`K2b

dX 6�KBHH2, S?�bB�MB/ûb

3X :2M`2, :�HHmb

RXk .Bbi`B#miBQM /2 TQmH2i HQ+�H /�Mb H2 KQM/2
G� THmT�`i /2b �mi2m`b T2Mb2Mi [m2 HǶ2bTĕ+2 �M+2bi`�H2 /2 H� TQmH2 b2`�Bi H2 :�HHmb

;�HHmb UTQmH2 /2 DmM;H2 �bB�iB[m2VX *2HH2@+B /QMM2 MQM b2mH2K2Mi /2b T`Q/mBib 72`iBH2b �p2+
H2b TQmH2b /QK2biB[m2b �+im2HH2b K�Bb T�`i�;2 2M Qmi`2 H2 +?�Mi 2i H2 THmK�;2X a� /BzmbBQM
bǶ2bi 2z2+imû2 ;`�/m2HH2K2Mi- �HH�Mi /2 HǶ1bi ¨ HǶPm2bi 2i � }MB T�` +Qmp`B` H2 ;HQ#2 U6B;m`2
kVX G� pBi2bb2 /2 /BzmbBQM � ûiû 2biBKû2 ¨ R-8@j EBHQKĕi`2 UEKV T�` �M /2 HǶ�bB2 ¨ HǶ1m`QT2
U*`�r7Q`/- RNNyVX

.2b /û+Qmp2`i2b �`+?ûQHQ;B[m2b 2z2+imû2b /�Mb H� o�HHû2 /2 HǶAM/mb 2i H� T`QpBM+2 +?B@
MQBb2 /2 >2#2B bm;;ĕ`2Mi [m2 H� TQmH2 /QK2biB[m2 /û`Bp2`�Bi /m +Q[ `Qm;2 /2 DmM;H2- /2TmBb
�m KQBMb 89yy �Mb �p�Mi C@*X q2bi 2i w?Qm URN33VX G2b /QMMû2b `û+2Mi2b 2M ;ûMûiB[m2
KQHû+mH�B`2 QM i2M/�M+2 ¨ 7�pQ`Bb2` HǶ?vTQi?ĕb2 /2 HǶQ`B;BM2 TQHvT?vHûiB[m2- BKTHB[m�Mi
�m KQBMb i`QBb ;`�M/2b xQM2b /2 /QK2biB+�iBQM ¨ i`�p2`b HǶ�bB2 /m am/ 2i /m am/@1bi 2i

e



*?�TBi`2R, :ûMû`�HBiûb bm` H� TQmH2 /QK2biB[m2

BKTHB[m�Mi H2b bQmb@2bTĕ+2b :�HHmb ;�HHmb ;�HHmb- :�HHmb ;�HHmb D�#QmBHH2B 2i :�HHmb ;�HHmb
bT�/B+2mb GBm 2i �HX UkyyeVX

GǶBMi`Q/m+iBQM /2b TQmH2b 2M �7`B[m2 MǶ2bi T�b i`ĕb /Q+mK2Miû2X 1M 1;vTi2- H� T`2KBĕ`2
`2T`ûb2Mi�iBQM /ǶmM +Q[ `2KQMi2 ¨ R9yy �Mb �p�Mi C@*- K�Bb �m+mM2 �mi`2 i`�+2 MǶ� Tm āi`2
`2i`Qmpû2 Dmb[mǶ¨ 2MpB`QM eyy �p�Mi C@*X *2H� TQm``�Bi bǶ2tTHB[m2` T�` H� /BKBMmiBQM /2b
û+?�M;2b +QKK2`+B�mt �p2+ HǶAM/2 pB� H� JûbQTQi�KB2 *QHi?2`/ URNeeVX SmBb- /2b `2bi2b
b[m2H2iiB[m2b BM/B[m2Mi- /2 MQmp2�m- b� T`ûb2M+2 2M 1;vTi2 2M jjk �p�Mi C@*- i�M/Bb [m2
H2b `2+?2`+?2b `û+2Mi2b 2M �7`B[m2 am#b�?�`B2MM2 bBim2Mi H� T`ûb2M+2 /2b TQmH2b 2M �7`B[m2
�m 8ĕK2 bBĕ+H2 /2 MQi`2 ĕ`2- #B2M �p�Mi HǶ�``Bpû2 /2b 2m`QTû2Mb J�+.QM�H/ 2i 1/r�`/b
URNNjVX

6B;Xk, >�#Bi�ib M�im`2Hb- +2Mi`2 /2 /QK2biB+�iBQM 2i pQB2b /2 /BzmbBQM /2b 2bTĕ+2b :�HHmb
;�HHmb /�Mb H2 KQM/2 GQmFQm UkyRjVX

RXj .Bzû`2Mi2b `�+2b /2 TQmH2ib /�Mb H2 KQM/2
G2b `2bbQm`+2b ;ûMûiB[m2b bQMi ¨ H� #�b2 /2 H� /Bp2`bBiû /2b `�+2b /m TQmH2i /QMi H2b

?QKK2b 7QMi mb�;2 T�` H� /QK2biB+�iBQM 2i H� bûH2+iBQMX *Ƕ2bi û;�H2K2Mi H2 `ûbmHi�i /2 THm@
bB2m`b �MMû2b /Ƕ2tTû`BK2Mi�iBQM +QM/mBi2 T�` /2b bTû+B�HBbi2b /m /QK�BM2 TQm` `ûTQM/`2
�mt Mû+2bbBiûb �HBK2Mi�B`2b- b�MBi�B`2b- û+QMQKB[m2bXXX+Qmp`�Mi H2b #2bQBMb /2b bQ+Bûiûb �+@
im2HH2bX GǶB/û2 /2 `2bbQm`+2b ;ûMûiB[m2b � ûK2`;û T`Q;`2bbBp2K2Mi �m +Qm`b /m bBĕ+H2 T�bbû
;`�+2 �m /ûp2HQTT2K2Mi /2b +QMM�Bbb�M+2b #BQHQ;B[m2b U;ûMûiB[m2 K2M/ûHB2MM2- [m�MiBi�@
iBp2- /2b TQTmH�iBQMb- KQHû+mH�B`2 XXXV 2i /2b i2+?MB[m2b /2 T`�iB[m2b UK�`[m�;2b KQHû+m@
H�B`2b 2i bû[m2MÏ�;2XXXVX

1M RNNy- mM2 #�b2 /2 /QMMû2b 6�P MQKKû2 :HQ#�H .�i� #�MF 7Q` 6�`K �MBK�H
:2M2iB+ _2bQm`+2b � ûiû +`ûû2 ¨ T�`iB` /2 H� #�b2 /2 /QMMû2b /2 H� 6û/û`�iBQM 1m`QTû2MM2

d



*?�TBi`2R, :ûMû`�HBiûb bm` H� TQmH2 /QK2biB[m2

/2 wQQi2+?MB2 U61wV KBb 2M TH�+2 2M RN33X *2HH2 /2 H� 6�P T`2M/ 2M +QKTi2 H2b /Bzû`2Mi2b
2bTĕ+2b /QK2biB[m2b miBHBbû2b /�Mb H2 KQM/2 TQm` HǶ�;`B+mHim`2 2i HǶ�HBK2Mi�iBQM 6Qib�
Ukyy3VX

.�Mb H2 KQM/2 2MiB2`- BH 2tBbi2 THmb /2 jyy `�+2b /2 TQmH2ib /QK2biB[m2b U:�HHmb ;�HHmb
/QK2biB+mbV o�M 12F2`2M 2i �H UkyyeVX

G2b ;`QmT2b /2 TQmH2ib 7Q`K2Mi /2b `�+2b Tm`2b- /2b TQTmH�iBQMb �7`B+�BM2b- /2b `�+2b
bi�M/�`/Bbû2b- /2b HB;Mû2b bûH2+iBQMMû2b 2i /2b BM/BpB/mb `ûbmHi�Mib /ǶmM2 +QMb�M;mBMBiûX

RXjXR _�+2b Tm`2b
GQ`b[mǶmM2 TQTmH�iBQM /2 TQmH2i TQbbĕ/2 H2b KāK2b +�`�+iĕ`2b ?û`û/Bi�B`2b i2Hb [m2 H2

TQB/b- H� 7Q`K2- H� +QmH2m`- bm` THmbB2m`b ;ûMû`�iBQMb bm++2bbBp2b- QM /Bi [mǶ2HH2 7Q`K2 mM2
`�+2 Tm`2X *2b `�+2b bQMi Q`B;BM�B`2b /2 `û;BQMb bTû+B}[m2b- K�Bb #2�m+QmT /Ƕ2Mi`2 2HH2b
QMi ûiû `ûT�M/m2b /�Mb H2 KQM/2 2MiB2` U.2 Sm`v- RNe3VX

_�+2b /ǶQ`B;BM2 Kû/Bi2``�Mû2MM2

G2;?Q`M, +2ii2 `�+2 2bi Hû;ĕ`2- H� TQmH2 Tĕb2 2MpB`QM R-8 F; 2i H2 +Q[ k-8 F;X G2
THmK�;2 2bi #H�M+- H2b T�ii2b 2i H� T2�m bQMi D�mM2b- H� +`āi2 2bi bBKTH2- #B2M /ûp2HQTTû2
2i T2M+?û2 bm` H2 +ƬiûX .2 iQmi2b H2b `�+2b- H� TQmH2 H2;?Q`M 2bi H� K2BHH2m`2 TQM/2mb2X 1HH2
TQM/ jyy ƾm7b i`ĕb #H�M+b T�` �M U.2 Sm`v- RNe3V- 2HH2 bmTTQ`i2 #B2M H2b 7Q`i2b +?�H2m`b
Qm HǶ?mKB/Biû K�Bb M2 +Qmp2 T�b b2b ƾm7b U"BM/QmH�- RN3NVX 1HH2 MǶ2bi T�b �TT`û+Bû2 T�`
H2b ûH2p2m`b i`�/BiBQMM2Hb 2M `�BbQM /2 b� T2iBi2 i�BHH2 U.BQT- RN3kVX

_�+2b /ǶQ`B;BM2 7`�MÏ�Bb2

"`2bb2, +2ii2 `�+2 2bi /2 TQB/b KQv2M- H� TQmH2 Tĕb2 k F; 2i H2 +Q[ j F;- H2 THmK�;2
2bi #H�M+ 2i H2b T�ii2b bQMi #H2m2b- ¨ b[m2H2ii2 i`ĕb }MX *2b TQmH2ib bQMi `ûTmiûb TQm` H�
[m�HBiû /2 H2m` +?�B` U.2 Sm`v- RNe3VX

J�``QMb, +2ii2 `�+2 b2 /BbiBM;m2 T�` /2mt p�`Bûiûb, HǶmM2 #H�M+?2- HǶ�mi`2 +Qm+QmX 1HH2
TQM/ /2b ƾm7b `Qmt i`ĕb 7QM+ûb ¨ `�BbQM /2 kyy ƾm7b T�` �M U.2 Sm`v- RNe3VX

"H2m2 /2 >QHH�M/2, +2ii2 `�+2 b2 +�`�+iû`Bb2 T�` mM THmK�;2 MQB` #�``û /2 #H�M+ 2i
H2b K�H2b bQMi- /ĕb H� M�Bbb�M+2- THmb +H�B`b [m2 H2b 72K2HH2bX *Ƕ2bi mM2 `�+2 KBti2- `ûTmiû2
TQm` b� ;`�M/2 `mbiB+Biû �mt +QM/BiBQMb /2 HǶûH2p�;2 7�KBHB�H U"BM/QmH�- RN3NVX G� TQmH2
TQM/ kyyT2iBib ƾm7b T�` �M U.2 Sm`v- RNe3VX

_�+2b /ǶQ`B;BM2 �Kû`B+�BM2

_?Q/2 AbH�M/ _2/ 2i H� L2r >�KTb?B`2, +2mt bQMi /2mt `�+2b i`ĕb pQBbBM2bX 1HH2b
b2 +�`�+iû`Bb2Mi T�` mM THmK�;2 `Qmt 7QM+û- /2b T�ii2b 2i T2�m D�mM2b c H2m`b TQB/b KQv2M
2bi /2k- 8 F; TQm` H� TQmH2 2i /2 j-8 F; TQm` H2 +Q[- H� +`āi2 2bi /`QBi2 2i bBKTH2X G2b TQmH2b
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*?�TBi`2R, :ûMû`�HBiûb bm` H� TQmH2 /QK2biB[m2

TQM/2Mikjy ƾm7b /2 +QmH2m` #`mM +H�B` Qm `Qmt T�` �MX *2b `�+2b bQMi �TT`û+Bû2b TQm`
H2m` +?�B`X 1HH2b bQMi `mbiB[m2bX G� _?Q/2- +QKTi2 i2Mm /2 bQM �/�Ti�iBQM �mt +QM/BiBQMb
+HBK�iB[m2b /Ƕ�7`B[m2 2HH2 +QMbiBim2 H� `�+2 /2 +?QBt TQm` HǶ�KûHBQ`�iBQM /2b #�bb2b@+Qm`b
7�KBHB�H2bX

qv�M/Qii2, 2HH2 b2 +�`�+iû`Bb2 T�` mM THmK�;2 #H�M+- /2b T�ii2b 2i T2�m D�mM2b �p2+
mM2 +`āi2 `Qb2 �TH�iB2 bm` H� iāi2X 1HH2 bǶ�/�Ti2 #B2M 2M �7`B[m2 û[m�iQ`B�H2 U.2 Sm`v-
RNe3V 2i �m +HBK�i ?mKB/2 /2b `û;BQMb +ƬiBĕ`2b U.BQT- RN3kVX 1HH2 TQM/ `û;mHBĕ`2K2Mi T`ĕb
/2 kky ƾm7b #H�M+b Qm Hû;ĕ`2K2Mi +QHQ`ûb T�` �M U.2 Sm`v- RNe3VX

SHvKQmi? _Q+F, +2ii2 `�+2 T`ûb2Mi2 /2mt p�`BûiûbX GǶmM2 #�``û2 +QKK2 H� "H2m2 /2
>QHH�M/2- +Ƕ2bi mM2 #QMM2 TQM/2mb2 [mB bǶ�++HBK�i2 #B2M 2M �7`B[m2X GǶ�mi`2 p�`Bûiû 2bi
#H�M+?2 2i � ûiû bûH2+iBQMMû2 2i KmHiBTHBû2 bm`iQmi 2M pm2 /2 H� T`Q/m+iBQM /2 +?�B` U.2
Sm`v- RNe3VX

_�+2b /ǶQ`B;BM2 �M;H�Bb2

ambb2t, 2bi mM2 `�+2 KB@HQm`/- H� TQmH2 Tĕb2 k-8 F; 2i H2 +Q[ 9 F; U.2 Sm`v- RNe3VX
a2b THmK2b bQMi #H�M+?2b �p2+ +�K�BH 2i [m2m2 MQB`b- H2b T�ii2b 2i H� T2�m bQMi #H�M+?2b
U.BQT-RN3kVX *2ii2 `�+2 7Qm`MBi mM 2t+2HH2Mi TQmH2i /2 +?�B`- K�Bb TQM/ KQBMb /Ƕƾm7bX 1HH2
2bi THmb `ûbBbi�Mi2 �mt K�H�/B2b [m2 H� _?Q/2 2i H� "H2m2 /2 >QHH�M/2 U.2 Sm`v- RNe3VX

*Q`MBb?, +Ƕ2bi mM2 `�+2 �M;H�Bb2- �KûHBQ`û2 �mt 1i�ib@lMBbX aQM THmK�;2 2bi 2MiBĕ`2@
K2Mi #H�M+- b2b T�ii2b 2i b� T2�m bQMi D�mM2b- H2 TQB/b /m +Q[ 2bi /2 j ¨ 9 F;X G� TQmH2
MǶ2bi T�b mM2 #QMM2 TQM/2mb2 .2 Sm`v URNe3VX

�mbi`�HQ`T, +Ƕ2bi mM2 `�+2 Q#i2Mm2 2M �mbi`�HB2 ¨ T�`iB` /2 HǶP`TBM;iQM MQB`2 �M;H�Bb2X
1HH22bi KBti2 2tTHQBiû2 TQm` H� T`Q/m+iBQM /2b ƾm7b 2i H� +?�B` .2 Sm`v URNe3VX

RXjXk SQTmH�iBQM �7`B+�BM2
G� MQiBQM /2 `�+2 �m b2Mb xQQi2+?MB[m2 /m i2`K2 MǶ2tBbi2 T�b 2M �7`B[m2X G2 +?2T@

i2H i`�/BiBQMM2H 2bi +QMbiBimû /ǶBM/BpB/mb i`ĕb /Bp2`bB}ûb Av�r� URN33V- �v�Mi mM2 Q`B;BM2
b�mp�;2 2i `ûbmHi�Mi2 /2 HǶ�++mKmH�iBQM /2 Kmi�iBQMb ¨ 2z2i pBbB#H2 K�Bb �mbbB /2 H� KB@
;`�iBQM 2i H2 bvbiĕK2 /Ƕ�++QmTH2K2Mi 6Qib� Ukyy3VX PM [m�HB}2 /2 TQmH2i HQ+�H- Ŀ H2 TQmH2i
�7`B+�BM ŀ Av�r� URN33VX G2b TQmH2ib bQMi /2 T2iBi2 i�BHH2, RF;- `�`2K2Mi k E; +?2x H2 K�H2
2i dyy ¨3yy; `�`2K2Mi R E; +?2x H� 72K2HH2 UAv�r�- RN33V- H2m` +`QBbb�M+2 2bi H2Mi2- H2m`
TQMi2 2bi i�`/Bp2 2i 7�B#H2X *2b pQH�BHH2b T`ûb2Mi2Mi mM THmK�;2 /2 +QmH2m`b /Bp2`bB}ûb .2
Sm`v URNe3VX G2 TQmH2i �7`B+�BM 2bi /ǶmM �p�Mi�;2 KBti2X J�H;`û bQM 7�B#H2 `2M/2K2Mi- +2
TQmH2i 2bi i`ĕb �TT`û+Bû 2M ûH2p�;2 i`�/BiBQMM2H ¨ +�mb2 /2 b� i`ĕb ;`�M/2 `mbiB+Biû [mB HmB
Qz`2 mM2 K2BHH2m`2 �/�Ti�iBQM �mt /Bzû`2Mi2b +QM/BiBQMb /m KBHB2m 2i mM2 #QMM2 `ûbBbi�M+2
�mt K�H�/B2b ?�#Bim2HH2K2Mi `2M+QMi`û2b +?2x H2b `�+2b �KûHBQ`û2b Av�r� URN33VX
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*?�TBi`2R, :ûMû`�HBiûb bm` H� TQmH2 /QK2biB[m2

RXjXj _�+2 bi�M/�`/Bbû2
GǶ�bT2+i KQ`T?QHQ;B[m2 /�Mb +2 +�b /ûT2M/ /2 +2 [m2 /ûbB`2 mM 2Mb2K#H2 /ǶûH2p2m`b

[mB 7Q`K2Mi mM2 �bbQ+B�iBQM `�+B�H2 2i [mB bQMi bQmi2Mmb Hû;�H2K2MiX *2ii2 `�+2 2bi +�@
`�+iû`Bbû2 T�` mM2 KB;`�iBQM HBKBiû2 2i T2mi āi`2 bmD2ii2 ¨ /2b p�`B�iBQMb ;ûMûiB[m2b MQM
bQm?�Biû2b c TQm` +2H� H� bûH2+iBQM /2b `2T`Q/m+i2m`b �mt +�`�+iĕ`2b KQ`T?QHQ;B[m2b /ûbB`ûb
2bi +QMi`ƬHû2 T�` /2b ;ĕM2b ¨ 2z2ib K�D2m`b UKQ`T?QHQ;B2- +QmH2m`- 2i+XXXV 6Qib� Ukyy3VX

RXjX9 GB;Mû2 bûH2+iBQMMû2 2i +QMb�M;mBMBiû
1HH2 2bi Q#i2Mm2 ¨ T�`iB` /ǶmM +`QBb2K2Mi 2Mi`2 H2b BM/BpB/mb /ǶmM2 KāK2 `�+2 Qm /ǶmM

KûH�M;2 /2 `�+2b +QMMm2b TQm` H2m`b T2`7Q`K�M+2b /�Mb H� T`Q/m+iBQM /2 H� +?�B` Qmf2i
/Ƕƾm7b 6Qib� Ukyy3VXS�` 2t2KTH2 H2 +`QBb2K2Mi 2Mi`2 _?Q/2 2i ambb2t TQm` mM2 T`Q/m+iBQM
KBti2 .2 Sm`v URNe3VX G2 +?QBt /2b `�+2b `2TQb2 bm` H� ;ûMûiB[m2 [m�MiBi�iBp2- H2m` ;2biBQM
7�Bi �TT2H ¨ /2b T�`�Kĕi`2b û+QMQKB[m2b 2i H2 bvbiĕK2 /2 T`Q/m+iBQM 2bi bQmp2Mi BMi2MbB7X

.2b T`Q#HĕK2b ;ûMûiB[m2b T2mp2Mi bm`p2MB` ¨ HQM; i2`K2 ¨ +�mb2 /2 H� `û/m+iBQM /2 H�
p�`B�#BHBiû ;ûMûiB[m2 /m2 ¨ HǶ�m;K2Mi�iBQM /2 H� +QMb�M;mBMBiû 7�pQ`Bbû2 T�` +2ii2 bûH2+iBQM
6Qib� Ukyy3VX

RX9 S`Q/m+iBQM KQM/B�H2 /Ƕƾm7b
�m +Qm`b /2b /Bt /2`MBĕ`2b �MMû2b- H� T`Q/m+iBQM KQM/B�H2 /Ƕƾm7b � +QMMm mM2 +`QBb@

b�M+2 BKT`2bbBQMM�Mi2X a2HQM H2b /QMMû2b /2 H� 6�P- H� T`Q/m+iBQM iQi�H2 /Ƕƾm7b 2bi T�bbû2
/2 eRXd KBHHBQMb /2 iQMM2b 2M kyy3 ¨ deXd KBHHBQMb /2 iQMM2b 2M kyR3- bQBi mM2 �m;K2Mi�iBQM
MQi�#H2 /2 k9W 2M /Bt �MbX G� };m`2 j KQMi`2 HǶûpQHmiBQM /2 H� T`Q/m+iBQM /ǶQ2m7b /2TmBb
kyyy- BHHmbi`�Mi H� +`QBbb�M+2 +QMiBMm2 /2 H� T`Q/m+iBQM KQM/B�H2 /ǶQ2m7bX U6�Q bi�iVX

PM kyR3- H� *?BM2 � T`Q/mBi 9ee KBHHB�`/b /Ƕƾm7b Uj9W /2 H� T`Q/m+iBQM KQM/B�H2V- +2
[mB 2M 7�Bi /2 HQBM H2 THmb ;`Qb T`Q/m+i2m`X G� *?BM2 2bi bmBpB2 T�` HǶl1- H2b úi�ib@lMBb 2i
HǶAM/2- +2b [m�i`2 T`2KBĕ`2b `û;BQMb T`Q/mBb�Mi T`ĕb /2 eyW /2b ƾm7b /�Mb H2 KQM/2X G�
};m`2 k T`ûb2Mi2 mM2 HBbi2 /2b Ry T`BM+BT�mt T`Q/m+i2m`b /Ƕƾm7b- [mB `2T`ûb2Mi2Mi deW /2
H� T`Q/m+iBQM KQM/B�H2 /Ƕƾm7bX U"�b2 /2b /QMMû2b 6�PVX

AH 2tBbi2 mM2 ;`�M/2 p�`B�iBQM /2 H� +QMbQKK�iBQM /Ƕƾm7b /ǶmM T�vb ¨ HǶ�mi`2X GQ`b[m2
H� T`Q/m+iBQM KQM/B�H2 iQi�H2 /Ƕƾm7b 2M kyR3 2bi /BpBbû2 T�` H� TQTmH�iBQM KQM/B�H2 iQi�H2
/2 dXe KBHHB�`/b /2 T2`bQMM2b- H� +QMbQKK�iBQM KQv2MM2 2bi /2 ReR ƾm7b T�` T2`bQMM2 2i
T�` �MX G2b /QMMû2b A1* TQm` HǶ�MMû2 kyR3 BHHmbi`2Mi H� /Bzû`2M+2 �p2+ mM2 +QMbQKK�iBQM
ûH2pû2 /Ƕƾm7b �m J2tB[m2 Uje3 ƾm7bV 2i �m C�TQM UjjdV 2i mM2 +QMbQKK�iBQM THmb 7�B#H2
2M �7`B[m2 /m am/ URjyVX G2b T�vb ¨ 7Q`i2 TQTmH�iBQM bQMi i`ĕb /Bzû`2Mib �p2+ mM2 +QMbQK@
K�iBQM /Ƕƾm7b 2M *?BM2 /2 k88 ƾm7b 2i 2M AM/2 /2 de ƾm7bX G� KQv2MM2 /2 HǶl1 2bi /2
kRy ƾm7b T�` T2`bQMM2 2i T�` �M- #B2M [mǶ�m b2BM /2 HǶl1- H2b /QMMû2b /2 +QMbQKK�iBQM
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*?�TBi`2R, :ûMû`�HBiûb bm` H� TQmH2 /QK2biB[m2

6B;Xj, úpQHmiBQM /2 H� T`Q/m+iBQM KQM/B�H2 /Ƕƾm7b- kyyy @ kyR3 U#�b2 /2 /QMMû2b 6�PV

/Bzĕ`2Mi û;�H2K2Mi /2b MBp2�mt ûH2pûb 2M 1bT�;M2 Ukdj ƾm7bV 2i �m .�M2K�`F Uk93V ¨ /2b
MBp2�mt BM7û`B2m`b 2M SQHQ;M2 UR98 ƾm7bV 2i �m SQ`im;�H UR9e ƾm7bVX S2i2` UkyR3VX

1M kyky- H� 6`�M+2 � T`Q/mBi R8-d KBHHB�`/b /Ƕƾm7b- mM2 T`Q/m+iBQM 2M ?�mbb2 /2 Y9-N
W T�` `�TTQ`i ¨ kyRNX 1M kykR- H� i2M/�M+2 ¨ H� ?�mbb2 /2p`�Bi b2 TQm`bmBp`2 �p2+ /2
T`ûpBbBQMb ¨ Yk-8 W /ǶB+B H2 KQBb /2 DmBHH2iX G� 6`�M+2 +QM}`K2 �BMbB b� T`2KBĕ`2 TH�+2 /2
T`2KB2` T�vb T`Q/m+i2m` /Ƕƾm7b /�Mb HǶlMBQM 2m`QTû2MM2 U2MpB`QM R9 W /2 H� T`Q/m+iBQM
2M kykyV- bmBpB2 /2 HǶ�HH2K�;M2 URj WV 2i /2 HǶ1bT�;M2 URj WVX U1biBK�iBQMb Ah�oA kykyVX

RX9XR S`Q/m+iBQM /Ƕƾm7b 2M �H;û`B2

RX9Xk S`Q/m+iBQM /Ƕƾm7b /�Mb H� rBH�v� /2 hBbb2KbBHi

h�#XR, 1pQHmiBQM /2 M#` /2 bmD2i KBb 2M TH�+2 2i T`Q/m+iBQM /2b ƾm7b UkyRd@kykRV

�MM22 kyRd kyR3 kyRN kyky kykR
L#` /2 bmD2i KBb 2M TH�+2 de eyy e3 RRN kd 9dRR Rd N9yy d e8yy
S`Q/m+iBQM /2b Qm27 RRRkdNyy R39y38yy ReykRR8y jR9jdyyy kdjkRdNy
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*?�TBi`2R, :ûMû`�HBiûb bm` H� TQmH2 /QK2biB[m2

6B;X9, G� T`Q/m+iBQM /Ƕƾm7b 2M �H;û`B2

Rk



*>�SAh_1 k

GǶ�pB+mHim`2 2M �H;û`B2

Rj



*?�TBi`2k, GǶ�pB+mHim`2 2M �H;û`B2

kXR :ûMû`�HBiû
�m /û#mi /2b �MMû2b 3y- HǶûi�i � KBb 2M ƾmp`2 mM BKTQ`i�Mi T`Q;`�KK2 /2 /ûp2HQTT2@

K2Mi /m b2+i2m` �pB+QH2- #�bû bm` HǶûH2p�;2 BMi2MbB7 /2 bQm+?2b 2tQiB[m2bX *2b /2`MBĕ`2b bQMi
`û;mHBĕ`2K2Mi BKTQ`iû2b TmBb[mǶBH MǶv � T�b /Ƕ2tTHQBi�iBQM /2 K�iû`B2H ;ûMûiB[m2 /2 #�b2
HQ+�H2K2Mi U62HB�+?B- kyyjVX *2ii2 BKTQ`i�iBQM � �m;K2Miû H2 `�iBQ 2M T`QiûBM2b �MBK�H2b
/2 d-3 ;fDQm` 2M RNed ¨ ky ;fDQm` 2M RNNyX a2HQM H� 6�P- HǶ�H;û`B2 BKTQ`i2 �MMm2HH2K2Mi j
KBHHBQMb /2 TQmbbBMb `2T`Q/m+i2m`b /QMi R8 W /2 TQmbbBMb K�H2bX G� +QM/mBi2 /2b bQm+?2b
b2 7�Bi 2M BMi2MbB7 �p2+ mM2 i�BHH2 KQv2MM2 /2 jyyy ¨ 8yyy bmD2ib T�` �i2HB2` `2bT2+iBp2@
K2Mi TQm` H2 TQmH2i /2 +?�B` 2i H2b TQmH2b TQM/2mb2bX G� T`Q/m+iBQM /2b 2tTHQBi�iBQMb
T`Bpû2b `2T`ûb2Mi2 NkW /2 H� +�T�+Biû /2 T`Q/m+iBQM M�iBQM�H2X G2b T2`7Q`K�M+2b `û�HBbû2b
bQMi Kû/BQ+`2b c HǶ�;2 �p�M+û ¨ HǶ�#�ii�;2 Uek 2i 88-8 DQm`bV �BMbB [m2 H2 i�mt /2 KQ`i�HBiû
ûH2pû 2Mi`�ŗM2 /2b T2`i2b û+QMQKB[m2b +QMbB/û`�#H2b- U.D2`Qm- kyyeVX G� +QMbQKK�iBQM
�MMm2HH2 /2 HǶ�H;û`B2 2M pB�M/2 /2 pQH�BHH2 2bi 2biBKû2 ¨ e FBHQb T�` ?�#Bi�Mi T�` �M- TQm`
mM2 T`Q/m+iBQM /2 j9kyyy iQMM2b 6�Pah�h UkyRkVX Zm�Mi �mt `�+2b HQ+�H2b- 2t+HmbBp2@
K2Mi 2tTHQBiû2b /�Mb H2b ûH2p�;2b i`�/BiBQMM2Hb 2ti2MbB7b U62HB�+?B- kyyjV- 2HH2b bQMi K�H
+QMMm2b 2i bQMi `2;`QmTû2b bQmb HǶ�TT2HH�iBQM +QKKmM2 /2 .C�C1 G�_1" UTQmH2 �`�#2VX

kXk *�`�+iû`BbiB[m2 /2 H� TQmH2 HQ+�H2

kXkXR *�`�+iû`BbiB[m2 /2 H� TQmH2 HQ+�H2 2M �7`B[m2
.m 7�Bi /2 H� TQmbbû2 /ûKQ;`�T?B[m2 [m2 +QMM�ŗi HǶ�7`B[m2- H2b T`Q/m+iBQMb �MBK�H2b

/2K2m`2Mi BMbm{b�Mi2b TQm` b�iBb7�B`2 H2b #2bQBMb /2b TQTmH�iBQMb 2M T`QiûBM2b �MBK�H2bX
SQm` T�HHB2` ¨ +2b /û}+Bib- /2b 2zQ`ib QMi ûiû /ûTHQvûb T�` H� THmT�`i /2b ûi�ib 2M 7�p2m` /m
/ûp2HQTT2K2Mi /m b2+i2m` �pB+QH2 U6�P- kyydVX hQmi27QBb- K�H;`û HǶ2bbQ` `2K�`[m�#H2 /2
H� T`Q/m+iBQM �pB+QH2 /�Mb +2`i�BMb T�vb /Ƕ�7`B[m2- H� +QMbQKK�iBQM /2 T`Q/mBib /ǶQ`B;BM2
�pB�B`2 2bi 2M+Q`2 7Q`i2K2Mi i`B#mi�B`2 /2b BKTQ`i�iBQMb /�Mb H� THmT�`i /2 +2b T�vbX 1M
2z2i- H2b BKTQ`i�iBQMb /2 pB�M/2 /2 TQmH2i `2T`ûb2Mi2Mi 2M iQMM�;2 THmb /2 H� KQBiBû
/2b BKTQ`i�iBQMb iQi�H2b /2 pB�M/2 2i �m;K2Mi2Mi +?�[m2 �MMû2 U�vbbBr2/2 2i �HX- kyRjVX
G2 K�`+?û `û;BQM�H /2 HǶ�7`B[m2 2bi /QM+ 2M+Q`2 HQBM /Ƕāi`2 �miQ@bm{b�MiX *2T2M/�Mi-
HǶ�pB+mHim`2 /Bi2 i`�/BiBQMM2HH2 Qm 7�KBHB�H2 `2bi2 H� THmb `ûT�M/m2 2M �7`B[m2X

*2 bvbiĕK2 i`�/BiBQMM2H 2tTHQBi2 H2b `�+2b HQ+�H2b bQmb mM KQ/2 2ti2MbB7- T`�iB[mû
2bb2MiB2HH2K2Mi /�Mb /2 T2iBi2b 72`K2b Qm KûM�;2b `m`�mt- /�Mb #2�m+QmT /2 KûM�;2b
Tû`Bm`#�BMb 2i /�Mb [m2H[m2b KûM�;2b m`#�BMbX GǶ�pB+mHim`2 7�KBHB�H2 2bi K�DQ`Bi�B`2K2Mi
`2T`ûb2Miû2 T�` H2b TQmH2b HQ+�H2b [mB +QMbiBim2Mi �TT`QtBK�iBp2K2Mi NyW /2 H� T`Q/m+iBQM
�pB+QH2 iQi�H2 2M �7`B[m2 U6Qib�- kyy3VX

G2b TQmH2b HQ+�H2b bQMi T`ûb2Mi2b ¨ i`�p2`b iQmi H2 +QMiBM2Mi �7`B+�BM- /�Mb H2b /Bzû`2Mi2b
xQM2b �;`Q@û+QHQ;B[m2b- �HH�Mi /2b pBHH�;2b /�Mb H2b 7Q`āib i`QTB+�H2b ?mKB/2b 2i bm#?mKB/2b
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/2 HǶPm2bi 2i /m +2Mi`2 /2 HǶ�7`B[m2 �mt ?�mi2b i2``2b i2KTû`û2b /2 HǶ1bi /2 HǶ�7`B[m2 2i
�mt `û;BQMb �`B/2b 2i b2KB@�`B/2b /2b /ûb2`ib /m a�?2H UJr�+?�`Q 2i �HX- kyRjVX GǶ2z2+iB7
/2 H� TQmH2 /QK2biB[m2 � ûiû 2biBKû 2M �7`B[m2 ¨ R-e KBHHB�`/ ¨ H� }M /2 HǶ�MMû2 kyRy
6�Pah�h UkyRkVX

kXkXk *�`�+iû`BbiB[m2 /2 H� TQmH2 HQ+�H2 2M �H;û`B2
Cmb[mǶ¨ i`ĕb `û+2KK2Mi- H� TQmH2 HQ+�H2 2M �H;û`B2 MǶ� 7�Bi HǶQ#D2i MB /2 `2+2Mb2K2Mi

MB /2 +�`�+iû`Bb�iBQM ;ûMûiB[m2 U62HB�+?B- kyyjc JQmH� 2i �HX- kyyNVX *2 MǶ2bi [mǶ¨ H� }M /2
H� /2`MBĕ`2 /û+2MMB2 [m2 [m2H[m2b +?2`+?2m`b QMi +QKK2M+û ¨ bǶBMiû`2bb2` ¨ +2ii2 2bTĕ+2-
+2H� pB2Mi i`ĕb i�`/Bp2K2Mi T�` `�TTQ`i �mt �mi`2b T�vb pQBbBMb �7`B+�BMbX

�m LQ`/@1bi /Ƕ�H;û`B2- JQmH� 2i �HX UkyyNV QMi `û�HBbû mM2 �M�Hvb2 /2b i`�Bib T?ûMQ@
ivTB[m2b 2i /2b T2`7Q`K�M+2b xQQi2+?MB[m2b /2b TQmH2b /�Mb [m2H[m2b pBHH�;2b 2M E�#vHB2X
G2b `ûbmHi�ib QMi KQMi`û [m2 H� TQmH2 F�#vH2 2bi +�`�+iû`Bbû2 T�` mM2 i`ĕb ;`�M/2 /Bp2`bBiû
/2 +QmH2m`b /2 THmK�;2 c K�Bb b2HQM JQmH� 2i �HX UkyyNV- +2`i�BMb i`�Bib +�`�+iû`BbiB[m2b
/2b TQmH2b /ǶQ`B;BM2 U+QHQ`�iBQM MQB`2- /Q`û2 Qm �`;2Miû2V bQMi /2 KQBMb 2M KQBMb T`ûb2MibX
G2 MBp2�m /2 T`Q/m+iBpBiû /2 +2b TQmH2b 2bi M2ii2K2Mi THmb #�b [m2 H2 bi�M/�`/ BM/mbi`B2H
�+im2H, �p2+ mM TQB/b KQv2M /2 R-k3e E; TQm` H2b TQmH2b 2i R-e9e E; TQm` H2b +Q[b 2i mM2
KQv2MM2 /2 TQMi2 /2 Rej ƾm7bf�MX am` +2 TQBMi- JQmH� �{`K2 [m2 H� T`Q/m+iBpBiû MǶ2bi
T�b p`�BK2Mi H� T`2KBĕ`2 T`ûQ++mT�iBQM /2b ûH2p2m`b [mB bQMi #2�m+QmT THmb BM[mB2ib ¨
HǶB/û2 /Ƕ�pQB` mM2 TQmH2 7`�;BH2 [mǶ¨ +2HH2 /Ƕ�pQB` mM2 TQmH2 mM T2m KQBMb T`Q/m+iBp2 [m2 +2
[mǶ2HH2 TQm``�Bi āi`2X G2b ûH2p2m`b /2 +2ii2 `û;BQM bQMi ¨ H� `2+?2`+?2 /ǶmM2 TQmH2 `mbiB[m2
UH2 7�Bi [m2 H� `�+2 bQBi BMiû`2bb�Mi2 �mbbB TQm` /2b T2`7Q`K�M+2b /2 TQMi2 2i /2 T`Q/m+iBQM
/2 +?�B`- 2bi ûpB/2KK2Mi mM +`Biĕ`2 BKTQ`i�MiVX

�m LQ`/@Pm2bi �H;û`B2M- >�H#Qm+?2 2i �HX UkyRkV QMi `û�HBbû mM BMp2Mi�B`2 /2b T?ûMQ@
ivT2b �pB+QH2b HQ+�mt �}M /2 /ûi2`KBM2` H2m`b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b �BMbB [m2
+2HH2b /2 H2m`b ƾm7bX GǶûim/2 � ûiû #�bû2 bm` /2b 2M[māi2b /�Mb i`QBb `û;BQMb- ¨ b�pQB`
aB/B �HB- Pm2/ _?BQm 2i JQbi�;�M2KX RN T?ûMQivT2b QMi ûiû `2+2Mbûb b2HQM H� +QmH2m` /m
THmK�;2- T�` 2t2KTH2, Ǵ>�K`�Ǵ TQm` H2 TQmH2i ¨ THmK�;2 /2 +QmH2m` `Qm;2 2i ǴJ�xHQmiǴ
TQm` TQmH2i +Qm MmX S�` �BHH2m`b- H� T`Q/m+iBQM /Ƕƾm7b � p�`Bû- b2HQM H2b T?ûMQivT2b /2 ey
¨ Rdy ƾm7b T�` �MX G2b ƾm7b QMi ûiû THmb `B+?2b 2M pBi2HHmb 2i KQBMb TQm`pmb 2M �H#mK2M-
+QKT�`ûb �mt ƾm7b /2b TQmH2b bûH2+iBQMMû2b- KāK2 bB H2 TQB/b iQi�H MǶ� T�b ûiû /Bzû`2MiX

kXj �HBK2Mi�iBQM /2b TQmH2b HQ+�H2b 2i �#`2mp2K2Mi
G2b TQmH2b b2 MQm``Bbb2Mi /2 +2 [mǶ2HH2b i`Qmp2Mi /�Mb H2m` KBHB2m U;`�BM2b- BMb2+i2b-

p2`b- b�#H2- +�BHHQmt 2i [m2H[m2b +û`û�H2bV 2M THmb /2 +2 [m2 H2m` /QMM2Mi H2b ûH2p2m`b
mM2 � /2mt 7QBb T�` DQm`X :ûMû`�H2K2Mi- H2b ûH2p2m`b /Bbi`B#m2Mi H2b `2bi2b /2 +mBbBM2
UT�BM- p2`KB+2HH2- `Bx- +Qmb+QmbX X XVX .�Mb jN-e W /2b ûH2p�;2b- mM KûH�M;2 +QMbiBim2
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2bb2MiB2HH2K2Mi /2 /û+?2ib /2 K�Bb 2i /2 ;`�BMb /ǶQ`;2 2bi /Bbi`B#m2 �mt TQmH2bX USBM/2 2i
�HX- kykyVX

dNW /2b ûH2p2m`b H�Bbb2Mi H2b TQmH2b 2M KQ/2 /2 /Bp�;�iBQM Tm`2X .QM+- H2 bvbiĕK2 /ǶûH2@
p�;2 2bi [m�bB@2t+HmbBp2K2Mi 2ti2MbB7- +�`�+iû`Bbû T�` mM2 +QKTHûK2Mi�iBQM �HBK2Mi�B`2
+?2x N3W /2b ûH2p2m`bX

SQm` HǶ�HBK2Mi�iBQM- H2b ûH2p2m`b miBHBb2Mi i`ĕb T2m /Ƕ�HBK2Mib +QKTQbûb K�Bb p�HQ`Bb2Mi
iQmi27QBb /2b /û+?2ib KûM�;2`b U`2bi2b /2 H� +mBbBM2V 2i �;`B+QH2b UKBH- `Bx- `2T�bb2- 2i+XVX
G2b ûH2p2m`b 7Qm`MBbb2Mi ;ûMû`�H2K2Mi HǶ�HBK2Mi 2i HǶ2�m /�Mb /m K�iû`B2H /2 `û+mTû`�iBQM
miBHBbû +QKK2 �#`2mpQB`b 2i K�M;2QB`2bX UJX PmH/ �?K2/- kyR8VX

kXjXR .Bzû`2Mib ivT2b /2 MQm``Bim`2 TQm` TQmH2b
G2b /û+?2ib /2 +mBbBM2, G2b TQmH2b bQMi mM �HHBû bQHB/2 TQm` Hmii2` +QMi`2 H2 ;�bTBHH�;2

�HBK2Mi�B`2X
.û+?2ib �MBK�mt, H2b �MBK�mt /2 H� 72`K2X
G2b +û`û�H2b, G2b +û`û�H2b /QBp2Mi `2T`ûb2Mi2` 2MpB`QM dy W /2 HǶ�HBK2Mi�iBQM /2

TQmH2bX
G2 bQH, G2b BMb2+i2b 2Mi`2Mi /�Mb HǶ�HBK2Mi�iBQM- H2b p2`b- H2b 7Qm`KBbXX2i+X

kXjXk �#`2mp2K2Mi /2b TQmH2b HQ+�H2b
G� pQH�BHH2 +QMbQKK2 2MpB`QM /2mt UkV 7QBb THmb /Ƕ2�m [m2 /Ƕ�HBK2Mi- 1HH2 /ûT2M/ /2

H� i2KTû`�im`2 �K#B�Mi2X �m@/2H¨ /2 kyê*- H� +QMbQKK�iBQM /Ƕ2�m �m;K2Mi2 TQm` T2`@
K2ii`2 �mt QBb2�mt /Ƕ2tTQ`i2` THmb /2 +?�H2m` bQmb 7Q`K2 /2 +?�H2m` b2MbB#H2 Uûp�TQ`�iBQM
TmHKQM�B`2VX G� +QMbQKK�iBQM /ûT2M/ /2 H� i2KTû`�im`2 2i /2 HǶ?v;`QKûi`B2 /2 HǶ�B`
�K#B�MiX UAa�- kyy8VX

G� bm`+QMbQKK�iBQM 2bi Q#b2`pû2 2bb2MiB2HH2K2Mi ¨ HǶûiû HQ`b[m2 H� i2KTû`�im`2 2bi
ûH2pû2X

G� [m�MiBiû /2 HǶ2�m /QMi H2b pQH�BHH2b QMi #2bQBM 2bi /2 RfRy ĕK2 /2 H2m` TQB/b pB7 T�`
DQm` U:2MBv2b- kyyjV

kX9 .Bzû`2Mib ivT2b /ǶûH2p�;2
G� TQmH2 HQ+�H2 2bi ûH2pû2 /�Mb mM bvbiĕK2 i`�/BiBQMM2H T`�iB[mû mM T2m T�`iQmi- K�Bb

bm`iQmi 2M KBHB2m `m`�H UJBbbQ?Qm 2i �HX- RNN3VX *2 bvbiĕK2 2bi b�Mb BMi`�Mi- 2i /QBi b2 b�@
iBb7�B`2 /2b `2bbQm`+2b �HBK2Mi�B`2b /BbTQMB#H2b /�Mb H2 KBHB2m 2MpB`QMM�MiX AH `2;`QmT2 /2b
2tTHQBi�iBQMb 7�KBHB�H2b /BbT2`bû2b 2M T2iBi2b mMBiûb /2 T`Q/m+iBQM +QKTQ`i�Mi 2M KQv2MM2
8 ¨ ky TQmH2ib T�` +QM+2bbBQM- pQB`2 mM2 +BM[m�Mi�BM2 /2 iāi2b �p2+ mM2 7Q`i2 T`QTQ`iBQM
/2 D2mM2b TQmH2ib JBbbQ?Qm 2i �HX- RNN3c >�HBK� UkyydVX
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*?�TBi`2k, GǶ�pB+mHim`2 2M �H;û`B2

G2b TQmH2b bQMi ûH2pû2b 2M HB#2`iû T2`K�M2Mi2 /�Mb H� DQm`Mû2 TmBb H2 +�b û+?û�Mi
2M72`Kû2b H2 bQB` /�Mb mM TQmH�BHH2` i`ĕb bQKK�B`2- bQmp2Mi /2 K�mp�Bb2 [m�HBiû- +QMbi`mBi
b�Mb �m+mM2 MQ`K2, 2tB;m- K�H �û`û- `�`2K2Mi M2iiQvû 2i 2Mi`2i2Mm- 2i ;ûMû`�H2K2Mi 2M
K�iû`B�mt HQ+�mt, #QBb- #`B[m2b 2M i2``2 Qm /2 `û+mTû`�iBQM- pB2BHH2b iƬH2b 2i iB;2b .2bbB2 2i
P;H2- kyyRc 6Qib� 2i �HX- kyydc >�HBK�- UkyydVX G2b TQmH2b T�bb2Mi bQmp2Mi H� MmBi 2M TH2BM
+B2H +�+?û2b bQmb H2b ;`2MB2`b Qm T2`+?û2b bm` H2b �`#`2b /2 H� +QM+2bbBQM �;#û/û 2i �HX- RNN8c
6Qib� 2i �HX- UkyydVX �m+mM2 K�M;2QB`2- MB �#`2mpQB` M2 bQMi T`ûpmb- K�Bb mM `û+BTB2Mi
/2 7Q`imM2 b2`i bQmp2Mi /Ƕ�#`2mpQB` HQ`b[m2 H2b QBb2�mt bQMi ûH2pûb 2M b2KB@+�TiBpBiûX G2b
[m2H[m2b `�`2b �TTQ`ib /2 +QKTHûK2Mib �HBK2Mi�B`2b �mt QBb2�mt bQMi bQmp2Mi /B`2+i2K2Mi
b2`pBb �m bQH �;#û/û 2i �HX- URNN8V c >�HBK�- UkyydVX a2HQM 6Qib� 2i �HX UkyydV- �m *�K2`QmM
H� MQM miBHBb�iBQM /2 +2b û[mBT2K2Mib /ǶûH2p�;2 T�` H2b �pB+mHi2m`b pBHH�;2QBb- [mB TQm` H�
THmT�`i MǶQMi �m+mM2 7Q`K�iBQM- 2bi T`BM+BT�H2K2Mi /m2 ¨ HǶB;MQ`�M+2 2i ¨ H� Mû;HB;2M+2
UNR-d WV bmBpB2b /ǶmM K�M[m2 /2 KQv2Mb }M�M+B2`b U3-j WVX

GǶ?�#Bim/2 �HBK2Mi�B`2 2M /Bp�;�iBQM 2bi bm`iQmi ûM2`;ûiB[m2- +�Tiû2 �miQm` /2b +�b2b
/Ƕ?�#Bi�iBQM 2i +QKTQbû2 2bb2MiB2HH2K2Mi /2 `ûbB/mb /2 `û+QHi2- 2i +QKTHûiû2 �p2+ /2b
T`QiûBM2b �MBK�H2b i2HH2b [m2 H2b p2`b /2 i2``2- H2b BMb2+i2b 2i �mi`2b +�/�p`2bX .2b ;`�BM2b
2i �mi`2b /û+?2ib /2 +mBbBM2 bQMi bTQ`�/B[m2K2Mi /Bbi`B#mûb �p2+ Qm b�Mb 2�m >�HBK�
UkyydVX
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G� ;ûMûiB[m2 /2 H� TQmH2
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jXR :ûMQK2 /m TQmH2i
G2 +�`vQivT2 MQ`K�H /m TQmH2i UkM 4 d3V 2bi +QMbiBimû /2 j3 T�B`2b /Ƕ�miQbQK2b-

KQ`T?QHQ;B[m2K2Mi /BbiBM+ib 2i i`Bûb T�` Q`/`2 /û+`QBbb�Mi /2 i�BHH2- 2i /ǶmM2 T�B`2 /2
+?`QKQbQK2b b2tm2Hb w 2i qX G2b 3 T`2KBĕ`2b T�B`2b /2 +?`QKQbQK2b 2i /2 ;QMQbQK2b
bQMi /2 ;`Qb +?`QKQbQK2b U2Mi`2 9y 2i k8y Kû;�#�b2b UJ#VV- /QMi H2b e T`2KBĕ`2b T�B`2b
`2T`ûb2Mi2Mi �TT`QtBK�iBp2K2Mi H� HQM;m2m` iQi�H2 /2 H2 +�`vQivT2 e8WX G2b KBMB+?`Q@
KQbQK2b bQMi T`2b[m2 BKTQbbB#H2b ¨ /BbiBM;m2` H2b mMb /2b �mi`2b- K�Bb H2m` BKTQ`i�M+2
;ûMûiB[m2 2bi HQBM /Ƕāi`2 Mû;HB;2�#H2 U.Qm�B`2 2i �HX- RNN3VX 1M 7�Bi- BHb `2T`ûb2Mi2Mi 2Mi`2
mM [m�`i 2i mM iB2`b /m ;ûMQK2 iQi�H 2i BHb +QMiB2MM2Mi THmb /2 8y W /2b ;ĕM2b U"m`i-
kyykVX

6B;X8, aû[m2M+2b 2i +?`QKQbQK2b /2 :�HHmb ;�HHmb /QK2biB+mb GQmFQm UkyRjV

jXk :ĕM2b ¨ 2z2ib pBbB#H2b
G2b TQmH2b T`ûb2Mi2Mi mM2 ;`�M/2 p�`Bûiû /2 T?ûMQivT2bX 1M 7�Bi- /2 MQK#`2mb2b Km@

i�iBQMb �z2+i�Mi H� +QmH2m` /2b THmK2b Qm /2 H� T2�m QMi ûiû /û+`Bi2bX �BMbB- H2b T`2KB2`b
K�`[m2m`b miBHBbûb T�` H2b ûH2p2m`b /�Mb H� ;2biBQM /2b TQTmH�iBQMb /2 TQmH2b bQMi H2b HQ+B
�z2+i�Mi H2b TQHvKQ`T?BbK2b pBbB#H2b U+Ƕ2bi@¨@/B`2 pBbB#H2b ¨ HǶƾBH Mm, ;ĕM2b /2 +QmH2m`-
M�MBbK2- 2i+XV UhBtB2`@"QB+?�`/ 2i �HX- RNNdVXG2b `2+?2`+?2b /2 *Q[m2`2HH2 UkyyyV bm` H2b
`�+2b HQ+�H2b /2 TQmH2b 7`�MÏ�Bb2b QMi T2`KBb /2 KB2mt +QKT`2M/`2 H� i`�MbKBbbBQM /2
i`�Bib [m�HBi�iB7b i2Hb [m2 H� +QmH2m` /2b THmK2b- H� +QmH2m` /2b iBbbmb 2i /2b �TT2M/B+2b

RN



*?�TBi`2j, G� ;ûMûiB[m2 /2 H� TQmH2

Ui�`b2- +`āi2- T2�m- Q`2BHHQMbV- H� 7Q`K2 /2 H� +`āi2- H2b Qb .2b +�`�+iĕ`2b [m�HBi�iB7b pBbB#H2b
i2Hb [m2 H� 7Q`K2 - bi`m+im`2- /Bbi`B#miBQM 2i KQiB7 /2b THmK2bX *2b i`�Bib /ûT2M/�B2Mi /2
THmbB2m`b ;ĕM2b �v�Mi mM2 BM~m2M+2 bB;MB}+�iBp2X G� THmT�`i /2 +2b ;ĕM2b QMi mM KQ/2
/2 i`�MbKBbbBQM K2M/ûHB2M U*Q[m2`2HH2- kyyyVX .2 KmHiBTH2b BMi2`�+iBQMb 2Mi`2 2mt T`Q@
/mBb2Mi /2 H�`;2b +?�M;2K2Mib T?ûMQivTB[m2b- 2i H2m` /Bbi`B#miBQM Qm H2m` 7`û[m2M+2 T2mi
MQmb `2Mb2B;M2` bm` HǶ?BbiQB`2 /2 H� TQTmH�iBQM /2TmBb H� /QK2biB+�iBQM U6Qib�- kyy3V

G2b ;ĕM2b /2 +QHQ`�iBQM QMi ûiû miBHBbûb TQm` H� +`û�iBQM /2b `�+2b bi�M/�`/Bbû2b UhBtB2`@
"QB+?�`/ 2i �HX- kyyeVX *2b ;ĕM2b BM~m2M+2Mi H� T`Q/m+iBQM- H� [m�HBiû /2b T`Q/mBib- H�
`ûbBbi�M+2 �mt K�H�/B2b 2i H� `2T`Q/m+iBQM /2b pQH�BHH2b UG�`BpB2`2 2i G2`Qv- kyy3VX �BMbB-
HǶB/2MiB}+�iBQM /2 +2`i�BM2b Kmi�iBQMb T2mi b2`pB` /2 KQ/ĕH2 TQm` H� `2+?2`+?2 #BQKû/B@
+�H2X 1M 2z2i- H2b ;ĕM2b /m THmK�;2 RN #�``û U"V 2i MQM #�``û U#V bQMi miBHBbûb +QKK2
KQ/ĕH2b /Ƕûim/2 /2b K�H�/B2b TB;K2Mi�B`2b /2 H� T2�m +?2x HǶ?mK�BM U"Qr2`b 2i �HX- RNN9VX
G2b ;ĕM2b /2 +QHQ`�iBQM /m THmK�;2 HBûb �m b2t2- T2`K2ii2Mi �mbbB /2 /û}MB` H2 b2t2 /2b
TQmbbBMb ¨ mM DQm` T�` H� +QmH2m` /m /mp2i bm#biBim�Mi �BMbB H2 b2t�;2 T�` pQB2 �M�iQ@
KB[m2- [mB 2tB;2 mM2 K�BM@/Ƕƾmp`2 [m�HB}û2 2i +Qȿi2mb2 UG�`BpB2`2 2i G2`Qv- kyy3VX G2
;ĕM2 Ǵ�#b2M+2 /2 [m2m2Ǵ U_TV- +�`�+iû`Bbû T�` H2 K�M[m2 /2 p2`iĕ#`2b +Q++v;B2MM2b 2bi
Q#b2`pû 2M Qmi`2 +?2x H� `�+2 "�`#m /2 :`m##2X *2ii2 /2`MBĕ`2 T`Q+m`2 mM KQ/ĕH2 miBH2
TQm` ûim/B2` H2b /ûpB�iBQMb /2 H� +QHQMM2 p2`iû#`�H2 Ub+QHBQb2 TQHv;ûMB[m2 �pB�B`2V +?2x
HǶ2K#`vQM /2 TQmH2i UJQ+?B/� 2i �HX- RNNjVX G2b ;ĕM2b Ǵ#�`#2 2i 7�pQ`BbǴ UJ#V- Ǵ?mTT2Ǵ
U*`V 2i Ǵi�`b2b 2KTHmKûbǴ USiBV- +�mb�Mi /2b p�`B�iBQMb THûBQi`QTB[m2b /�Mb H� /BbTQbBiBQM
/2b THmK2b- T2`K2ii2Mi HǶûim/2 /2 H� KQ`T?Q;2Mĕb2- H� T�i?Q;2Mĕb2 2i HǶûi?QHQ;B2- �z2+@
i�Mi bQmp2Mi H2 +QKTQ`i2K2Mi 2i H� pB�#BHBiû /2b TQmH2b U"�`i2Hb- kyyjVX S�` 2t2KTH2- H�
K�bb2 /2 THmK2b /2b `�+2b Ǵ#�`#m2bǴ Qm Ǵ?mTTû2b �p2m;H2bǴ- 2M;2M/`2 /�Mb +2`i�BMb +�b-
/2b bmD2ib +`�BMiB7b- T�`7QBb KāK2 BM+�T�#H2b /2 b2 `2T`Q/mB`2 Qm /Ƕ�++û/2` �mt �HBK2Mib
UG�`BpB2`2 2i G2`Qv- kyy3VX .2 THmb- +2H� H2b `2M/ T�`iB+mHBĕ`2K2Mi b2MbB#H2b ¨ HǶ?mKB/Biû
2i �mt b�HBbbm`2b 7�pQ`Bb�Mi �BMbB HǶ�TT�`BiBQM /2 +2`i�BM2b K�H�/B2b `2bTB`�iQB`2b Qm Kv+Q@
bB[m2b U*Q[m2`2HH2- kyyyVX S�`KB H2b ;ĕM2b [mB QMi �+[mBb mM2 ;`�M/2 BKTQ`i�M+2 /�Mb H2b
ûim/2b bm` H� TQmH2 HQ+�H2 2M �7`B[m2- QM i`Qmp2 H2 ;ĕM2 L� TQm` H2 T?ûMQivT2 +Qm Mm- H2
;ĕM2 6 TQm` H2 7`Bbû 2i H2b ;ĕM2b /2 M�MBbK2 /r- /rJ- /r" 2i �/rX G2 T?ûMQivT2 +Qm Mm
2bi +QMi`ƬHû T�` H2 ;ĕM2 L�- mMB[m2- �miQbQK�H 2i /2 /QKBM�M+2 BM+QKTHĕi2X G2 ;ûMQivT2
L�fM�Y T`ûb2Mi2 mM2 iQmz2 /2 THmK�;2 /�Mb H� T�`iB2 p2Mi`�H2 /m +Qm �m@/2bbmb /m D�#Qi
�HQ`b [m2 H2 ;ûMQivT2 L�fL� MǶ� T�b /2 iQmz2 Qm #B2M 2HH2 2bi `û/mBi2 ¨ mM T2iBi THmK�;2
UaQK2b- RNNyVX GǶBKTQ`i�M+2 /m ;ĕM2 /m +Qm Mm 2bi HBû2 ¨ bQM �bbQ+B�iBQM ¨ H� iQHû`�M+2 ¨ H�
+?�H2m`X G� `û/m+iBQM /2 H� +Qmp2`im`2 /m THmK�;2 /2 jy ¨ 9y W +?2x H2 +Qm Mm 7�+BHBi2 mM2
K2BHH2m`2 /BbbBT�iBQM /2 H� +?�H2m` 2i �KûHBQ`2 H� i?2`KQ`û;mH�iBQM �v�Mi TQm` `ûbmHi�i mM2
`2H�iBp2 iQHû`�M+2 ¨ H� +?�H2m` /�Mb H2b +HBK�ib +?�m/bX *2 T?ûMQivT2 2M;2M/`2 �mbbB mM2
�m;K2Mi�iBQM /m `2M/2K2Mi /2 H� +�`+�bb2- /m i�mt /2 TQMi2- /m TQB/b KQv2M /2 HǶƾm7
2i /2 H� /m`2iû /2 H� +Q[mBHH2 /2 HǶƾm7 UJ2`�i- RN3eVX G2 THmK�;2 7`Bbû 2bi 2tT`BKû T�`
mM ;ĕM2 6- mMB[m2- �miQbQK�H 2i /2 /QKBM�M+2 BM+QKTHĕi2X *2ii2 /QKBM�M+2 2bi `û/mBi2

ky



*?�TBi`2j, G� ;ûMûiB[m2 /2 H� TQmH2

h�#Xk, 1t2KTH2b /2 ;ûM2b ¨ 2z2ib pBbB#H2b +?2x H� TQmH2 HQ+�H2 U #2bb�/QF 2i �H -kyyj V
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*?�TBi`2j, G� ;ûMûiB[m2 /2 H� TQmH2

T�` mM �mi`2 ;ĕM2 �miQbQK�H `û+2bbB7 KQ/B}�Mi- K7U>mii- RN9NVX �m MBp2�m /2b QBb2�mt
/2 ;ûMQivT2b ?QKQxv;Qi2b MQM KQ/B}ûb- H2b `�+?Bb /2 iQmi2b H2b THmK2b bQMi 2ti`āK2K2Mi
`2+Qm`#ûbX G2b THmK2b bQMi 7�+BH2K2Mi +�bb�#H2b 2i /QM+ H2b QBb2�mt �TT�`�Bbb2Mi T`2b[m2
/ûMm/ûbX G2 ;ĕM2 KQ/B}�Mi �KQBM/`Bi H2b �bT2+ib 2ti`āK2b /2 HǶ?QKQxv;Qi2 2i /2 +2 7�Bi
+2HmB@+B �TT�`�ŗi KQBMb H�BM2mtX GǶ2z2i /2 +2 ;ĕM2 /�Mb H� T`Q/m+iBQM 2bi 7�pQ`�#H2 c2M 2z2i
QM Q#b2`p2 T�` mM2 �m;K2Mi�iBQM /m MQK#`2 /Ƕƾm7b TQM/mb 2i /2 H� K�bb2 /2 HǶƾm7- �BMbB
[m2 H� `û/m+iBQM /2 H� KQ`i�HBiû ¨ /2b i2KTû`�im`2b ûH2pû2b UJ2`�i- RNNyVX G2 M�MBbK2 �
ûiû /û+`Bi 2M /ûi�BH T�` aQK2b URNNyV- [m2 +2 bQBi H2 M�MBbK2 HBû �m b2t2 �p2+ i`QBb /Bzû@
`2Mib ;ĕM2b U/r- /rJ- /r"V Qm H2 M�MBbK2 �miQbQK�H U�/rVX AH �{`K2 [m2 H2 M�MBbK2
HBû �m b2t2- /r- 2bi mM ;ĕM2 `û+2bbB7X *2 ;ĕM2 � mM THmb ;`�M/ 2z2i /2 M�MBbK2- +QKT�`û
�mt �mi`2b ;ĕM2b /û+Qmp2`ib �mT�`�p�MiX G2b K�H2b QMi H2m` i�BHH2 `û/mBi2 /2 9j W �HQ`b
[m2 H2b 72K2HH2b QMi /2b i�BHH2b `û/mBi2b /2 ke ¨ jk WX PM `2K�`[m2 [m2 H2b QBb2�mt QMi
mM2 72`iBHBiû 2i mM i�mt /Ƕû+HQbBQM �mbbB #QM [m2 H2b TQmH2ib MQ`K�mt K�Bb H� /BK2MbBQM
/2b ƾm7b 2bi `û/mBi2 /2 Ry WX G2 ;ĕM2 /2 M�MBbK2 /2 H� TQmH2 "�Mi�K U/r"V 2bi `û+2bbB7
HBû �m b2t2X GǶ2z2i /2 +2 ;ĕM2 2bi KBMBK2 +QKT�`û �mt �mi`2b M�MBbK2b HBûb �m b2t2X AH �
ûiû /ûKQMi`û [m2 +2 ;ĕM2 2Mi`�BM2 mM2 `û/m+iBQM /2 H� i�BHH2 /2 H� 72K2HH2 �HH�Mi /2 8 ¨
RR W +QKT�`û �mt 72K2HH2b MQ`K�H2b U.rYf@VX *?2x H2b K�H2b- H� i�BHH2 /2 HǶ?ûiû`Qxv;Qi2
.rYf/r" 2bi `û/mBi2 /2 8 W �HQ`b [m2 H2b ?QKQxv;Qi2b /rYf/rY QMi mM2 i�BHH2 `û/mBi2
/2 R9 W +QKT�`ûb �mt K�H2b MQ`K�mt .rYf.rYX GǶ�HHĕH2 /r" b2K#H2 āi`2 `û+2bbB7 T�`
`�TTQ`i ¨ bQM �HHĕH2 MQ`K�H BM+QKTHĕi2K2Mi /QKBM�Mi .rY 2i /QKBM�Mi +QKT�`û ¨ HǶ�H@
HĕH2 /r UaQK2b- RNNyVX G2 ;ĕM2 /m M�MBbK2 /2 J�+.QM�H/- /rJ 2bi mMB[m2- `û+2bbB7- HBû
�m b2t2 2i HQ+�HBbû �m KāK2 HQ+mb [m2 H2 ;ĕM2 /r K�Bb BH 2bi /Bzû`2Mi /2 HǶ�HHĕH2 /r"- +�`
H2 /rJ `û/mBi H2 TQB/b pB7 +Q`TQ`2H /2 H� 72K2HH2 /2 Rj-8 W 2i H� HQM;m2m` /m i�`b2 /2 N
W- �p2+ /2b QBb2�mt iQmi ¨ 7�Bi /BbiBM;m�#H2b /2b MQ`K�mt T�` H2m` T2iBi2 i�BHH2X 1M}M- H2
b2mH ;ĕM2 /2 M�MBbK2 �miQbQK�H +QMMm U�/rV 2bi mM ;ĕM2 �miQbQK�H mMB[m2- �p2+ mM 2z2i
/2 `û/m+iBQM /2 H� i�BHH2 /m +Q`Tb /2 jy W 2i 7�+BH2K2Mi /BbiBM;m�#H2 HQ`b[m2 H2b QBb2�mt
�v�Mi +2 ;ĕM2 QMi 2Mi`2 e 2i 3 b2K�BM2b /Ƕ�;2X *2b QBb2�mt QMi mM2 2t+2HH2Mi2 pB�#BHBiû 2i
mM2 #QMM2 T`Q/m+iBQM /Ƕƾm7b- +QKT�`ûb �mt MQ`K�mtX *2T2M/�Mi- H2 i�mt /Ƕû+HQbBQM 2bi
`û/mBiX

jXj aûH2+iBQM ;ûMûiB[m2 /2b `�+2b HQ+�H2b
ZmQB[m2 /2 K2BHH2m`2b Kûi?Q/2b /2 ;2biBQM TmBbb2Mi �KûHBQ`2` bB;MB}+�iBp2K2Mi H2b

T2`7Q`K�M+2b /2b `�+2b HQ+�H2b- +2`i�BMb +?2`+?2m`b QMi 2biBKû [mǶBH 2tBbi�Bi û;�H2K2Mi
mM #2bQBM /2 bûH2+iBQM ;ûMûiB[m2 ULrQbm c RNdNVX .2b T`Q;`�KK2b /2 bûH2+iBQM 2M `�+2
Tm`2 QMi ûiû KBb 2M TH�+2 �m "�M;H�/2b? U�?K2/X � 2i >�bM�i? JX� c RN3jV b�Mb āi`2
+QM/mBib bm` H2 i2``�BMX G2b /Bzû`2Mib +?2`+?2m`b +B@/2bbmb bQMi �``Bpûb ¨ H� +QM+HmbBQM
[m2- KāK2 bB HǶ�KûHBQ`�iBQM /2b `�+2b HQ+�H2b /2 pQH�BHH2b TQmp�Bi āi`2 #ûMû}[m2- BH ûi�Bi
2bb2MiB2H /Ƕûp�Hm2` +2b `�+2b 2i H2m`b +`QBb2K2Mib T`û�H�#H2K2Mi ¨ H� KBb2 2M TH�+2 /ǶmM2

kk



*?�TBi`2j, G� ;ûMûiB[m2 /2 H� TQmH2

bi`�iû;B2 /2 bûH2+iBQMX .2b `2+?2`+?2b K2Mû2b 2M h�Mx�MB2 UE�imH2 cRNNyV QMi +QM+Hm [m2
H� bûH2+iBQM TQm` H2b +�`�+iĕ`2b ¨ /2mt }Mb �m b2BM /2b TQTmH�iBQMb HQ+�H2b /2K�M/�Bi
/m i2KTb iQmi 2M ûi�Mi +Qȿi2mb2X G2 +`QBb2K2Mi �p2+ /2b `�+2b �KûHBQ`û2b- bmBpB /ǶmM2
bûH2+iBQM �m b2BM /2 +2b TQTmH�iBQMb +QKTQbBi2b- 2bi T`û7û`�#H2X ZmQB[m2- /�Mb H� THmT�`i
/2b T�vb 2M /ûp2HQTT2K2Mi- H� T`û7û`2M+2 bQBi �++Q`/û2 ¨ /2b `�+2b ¨ /2mt }Mb- BH 2bi
BKTQ`i�Mi /2 `û�{`K2` [m2- +?2x H2 KāK2 QBb2�m- HǶ�KûHBQ`�iBQM /2 H� T`Q/m+iBQM /Ƕƾm7b
2i /2 HǶBMbiBM+i /2 +Qmp�BbQM bQMi ;ûMûiB[m2K2Mi BM+QKT�iB#H2b iQmi +QKK2 �++`QBbb2K2Mi
/Ƕƾm7b 2i /2 T`Q/m+iBQM /2 pB�M/2X G� bûH2+iBQM ¨ HǶBMiû`B2m` /ǶmM2 T�B`2 /2 +2b +�`�+iĕ`2b-
p� 7Q`+ûK2Mi `û/mB`2 HǶ�mi`2 i`�BiX

kj
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*?�TBi`29, *�`�+iû`Bb�iBQM S?ûMQivTB[m2 /2 H� TQmH2

9XR G� KQ`T?QHQ;B2 /2 H� TQmH2
�m /û#mi G� KQ`T?QHQ;B2 /2 H� TQmH2 +QM+2`M2 HǶ�bT2+i 2tiû`B2m` /2 H� TQmH2, iāi2-

+Q`Tb 2i THmK2bX *2H� T2`K2i �mt ûH2p2m`b �K�i2m`b /2 K�ŗi`Bb2` H2 pQ+�#mH�B`2 /2 #�b2
TQm` #B2M +QKT`2M/`2 H2b /2b+`BTiBQMb /2b `�+2b /2 TQmH2ib UC2�M@*H�m/2- kyyjVX

6B;Xe, G� KQ`T?QHQ;B2 /m +Q[ 2i /2 H� TQmH2 X J`�#2i UkyRdV

9XRXR hāi2
G� iāi2 2bi Hû;ĕ`2K2Mi �TH�iB2 2i �HHQM;û2X G2b v2mt bQMi TH�+ûb H�iû`�H2K2Mi- +2 [mB

HBKBi2 H� pBbBQM- [mB 2bi �mbbB H2 b2Mb H2 THmb /ûp2HQTTûX G2 +?�KT /2 pBbBQM 2bi Dmb[mǶ¨
8y Kĕi`2b 2i k8yȋ * U/2;`ûbV ¨ T�`iB` /2 bQM +QMiQm`X G� +QmH2m` /2b v2mt T`û/QKBM�Mi2
2bi, Q`�M;2- bmBpB /m D�mM2X *2T2M/�Mi- /Ƕ�mi`2b +QmH2m`b 2tBbi2Mi û;�H2K2Mi- +QKK2 H2
`Qm;2- H2 TB;K2Mi MQB` 2i H2 #H�M+ UE2�K#Qm 2i �HX- kyydVX G� +`āi2 2bi mM2 T2iBi2 T2�m
`Qm;2�i`2 bm` H2 /2bbmb /2 H� iāi2 2i 2bi THmb ;`�M/2 +?2x H2b +Q[b �p2+ Qm b�Mb /2MibX
*2`i�BM2b TQmH2b TQ`i2Mi T�`7QBb /2 #2HH2b +QBz2b- �TT2Hû2b +Qm`QMM2b- 2i b2 TQb2Mi T�`7QBb
2M ;`�M/ ûp2Mi�BH �m@/2bbmb /2 H2m` iāi2X *?2x H2b +Q[b- H2b THmK2b /m /Qb 2i /m +Qm bQMi
THmb HQM;m2b 2i BH v � mM2 ;`�M/2 [m2m2 2M ûp2Mi�BHX UE2�K#Q 2i �HX- kyydVX

k8



*?�TBi`29, *�`�+iû`Bb�iBQM S?ûMQivTB[m2 /2 H� TQmH2

9XRXk "2+
G� 7Q`K2 /m #2+ 2bi THmiƬi +Qm`#û2 Qm /`QBi2 +?2x H2b +Q[b- [mB bQMi THmb MQK#`2mt

+?2x H2b 72K2HH2b UE2�K#Qm 2i �HX kyydVX G2b #2+b /2 +Q[ p�`B2Mi 2M HQM;m2m` /2 j9-k8 ¨
jN-8y KK- �p2+ mM2 i2tim`2 }M2 2i mM2 7Q`K2 �``QM/B2X a� +QmH2m` 2bi MQB`2 /ǶmM +QBM ¨
HǶ�mi`2 UJQmH�- kyRkVX G� +QmH2m` � ûiû i`Qmpû2 +?2x H2b TQmH2b ¨ #2+ #H�M+X AH 2tBbi2 �mbbB
/2b #2+b D�mM2b- ;`Bb- #`mMb 2i MQB`b UAL_�- kyyNVX G� +QmH2m` /m #2+ p�`B2 /m p2`i �mt
+Q`M2b- 2i BH 2tBbi2 /Ƕ�mi`2b +QmH2m`b +QKK2 H2 #H�M+- H2 D�mM2 2i H2 MQB`X G2 #2+ 2bi i`ĕb 7Q`i
2i TQ`i2 /2b +Q`M2b MQB`2b- #H�M+?2b- D�mM2b Qm +H�B`2b ¨ 7QM+û2b b2HQM H� `�+2 UE2�K#Qm
2i �HX- kyydVX

9XRXj G� +`āi2
2bi mM2 +`QBbb�M+2 bm++mH2Mi2 bǶûi2M/�Mi /2 H� #�b2 /m #2+ ¨ HǶQb Q++BTBi�HX .Bzû`2Mi2b

7Q`K2b T2mp2Mi āi`2 Q#b2`pû2b +?2x H2b TQmH2b U_Q#2`i- kyy3V,

Ç *`āi2 bBKTH2, +QmTû2b 2M i`2BHHBb 2i TQ`iû2b /B`2+i2K2Mi Qm THBû2b UTQmH2b mMB[m2@
K2MiV c

Ç *`āi2 .Qm#H2, 2M 7Q`K2 /2 i`QKT2ii2- /BpBbû2 2M /2mt #`�M+?2b cX

Ç *`āi2 i`B�M;mH�B`2 Qm 2M TQBb, +QMbiBimû2 /2 i`QBb T2iBib MQ/mH2b HQM;Bim/BM�mt
T�`�HHĕH2b c

Ç *`āi2 `Qb2, �mbbB �TT2Hû2, TH�i2- [mBMimTH2 Qm `�Tû2- `2T`ûb2Mi�Mi mM TH�i2�m ?û@
`BbbûX a2HQM H� `�+2- BH � mM H�`;2 �p�Mi 2i mM �``Bĕ`2 TQBMim c

Ç *`āi2 2M MQv2`, `QmH2�m Qm /BM/2, b2 +QKTQb2 /2 /2mt ;`Qb `QmH2�mt- mM �p�Mi 2i
mM �``Bĕ`2X S�`7QBb- H2 T2H�;2 2bi bBKTH2X

Ç *`āi2 >�mi /2 H� +QmT2, lM K�K2HQM +2Mi`�H �m@/2bbmb /m #2+ 2MiQm`û /2 /2mt
72mBHH2b ûp�bû2bX

9XRX9 G2b #�`#BHHQMb
*2 bQMi /2b �TT2M/B+2b +?�`Mmb [mB T2M/2Mi bQmb H2 #2+ U_Q#2`i- kyy3V- bQMi ;ûMû@

`�H2K2Mi +QK#BMûb �p2+ H� +QmH2m` /2 H� +Qm`QMM2 U`Qm;2- `Qb2V- H� 7Q`K2 _QM/ Qm Qp�H2
UE2�K#Qm 2i �HX kyydVX

9XRX8 G2b Q`2BHHQMb
*QKK2M+2x 2M /2bbQmb /2 HǶQmp2`im`2 /m +QM/mBi �m/BiB7 2i bQMi #H�M+b- `Qm;2b- D�mM2b

Qm b�#Hûb U#H�M+ �p2+ `Qm;2VX AH b2 T`ûb2Mi2 bQmb /2mt 7Q`K2b- Qp�H2 2i +B`+mH�B`2 UF2�K#Qm
2i �HX- kyyd c "2K#B/2 2i �HX- kyRj c K�?�KKB 2i �HX- kyR9V

ke



*?�TBi`29, *�`�+iû`Bb�iBQM S?ûMQivTB[m2 /2 H� TQmH2

9XRXe G2b DQm2
1MiQm`2Mi H2b v2mt 2i b2 +QMiBMm2Mi T�` H2b #�`#BHHQMb U _Q#2`ib-kyy3V

9XRXd G2 +Q`Tb
G2b pQH�BHH2b- +QKK2 iQmb H2b QBb2�mt- QMi /2mt T�ii2b- K�Bb �mbbB /2mt �BH2b- 2i 2HH2b

T2mp2Mi pQH2` THmb Qm KQBMb ?�miX GǶ�M�iQKB2 bǶQ`;�MBb2 �miQm` /2 +2ii2 7QM+iBQM, H2b Qb
bQMi Hû;2`b 2i H2 im#2 /B;2biB7 2bi +Qm`iX � v `2;�`/2` /2 THmb T`ĕb- H2b T�ii2b /2b TQmH2b
`2bb2K#H2Mi ¨ +2HH2b /2b /BMQb�m`2b, 2HH2b bQMi +Qmp2`i2b /Ƕû+�BHH2b 2i b2 i2`KBM2Mi T�` /2
;`Qbb2b ;`Bz2b UC2�M@*H�m/2- kyyjVX G2b TQmH2ib i`�/BiBQMM2Hb T`ûb2Mi2Mi mM2 ;`�M/2 p�`Bûiû
/2 +QmH2m`b /2 THmK2bX .2b THmK2b TQHv+?`QK�iB[m2b 2i KQMQiQM2b T2mp2Mi āi`2 Q#b2`pû2b-
2i H2b KQiB7b bm` H2b THmK2b T2mp2Mi āi`2 `û;mHB2`b Qm �bb2x �Hû�iQB`2bX G� /Bp2`bBiû ;ûMûiB[m2
/2b �mi`2b T�vb /m J�;?`2# `2H�iBp2K2Mi `2T`ûb2Mi�iB7b /2 H� "�bb2 E�#vHB2 2bi bQmp2Mi
i`ĕb BKTQ`i�Mi2 U"2bb�/QF 2i �HX kyyj c "2M�#/2HD2HBH 2i �HX kyy8 c JQmH� 2i �HX kyyN c JQmH�
2i �HX kyRRVX

9Xk GǶ�M�iQKB2 /2b TQmH2b
S�` `�TTQ`i �mt K�KKB7ĕ`2b- H� pQH�BHH2 T`ûb2Mi2 /2 MQK#`2mb2b +�`�+iû`BbiB[m2b �M�@

iQKB[m2b 2i T?vbBQHQ;B[m2bX GǶ�M�iQKB2 /2 H� TQmH2 �#Q`/2 H� T`ûb2Mi�iBQM BMi2`M2 /2 H�
TQmH2, Pb- Q`;�M2b b2MbQ`B2Hb- bvbiĕK2b ;ûMBiQ@m`BM�B`2- `2bTB`�iQB`2 2i /B;2biB7X +2ii2 6Qm`@
MB`� mM2 #QMM2 +QKT`û?2MbBQM /2b T`Q+2bbmb /2 TQMi2- /2 7û+QM/�iBQM 2i /2 +Qmp�BbQM
/û+`Bib .�Mb HǶBK�;2 +B@/2bbQmbX

6B;Xd, �M�iQKB2 /2b Q`;�M2b BMi2`M2b /2 H� TQmH2

kd



*?�TBi`29, *�`�+iû`Bb�iBQM S?ûMQivTB[m2 /2 H� TQmH2

9XkXR a[m2H2ii2
AH 2tBbi2 k ivT2b /ǶQb, HQM;b- TH�ib- bTQM;B2mt 2i +`2mt 2i `2KTHBb /Ƕ�B`- H2 bi2`MmK i`ĕb

/ûp2HQTTû T`ûb2Mi2 mM `2M~2K2Mi �TT2Hû i`B�M;H2X #�bbBM 2i +QHQMM2 p2`iû#`�H2G� +QHQMM2
p2`iû#`�H2 2bi bQm/û2 TQm` mM2 THmb ;`�M/2 `B;B/BiûX G2 MQK#`2 /2 p2`iĕ#`2b +2`pB+�H2b
�mi`2 T�`iB+mH�`Biû, H2b TQmH2b 2M QMi R9X *2mt@+B T2`K2ii2Mi �mt �MBK�mt - hQm`M2` H�
iāi2 /�Mb iQmb H2b b2Mb TQm` +QKT2Mb2` H� TQbBiBQM H�iû`�H2 /2b v2mtX

9XkXk �TT�`2BH `2bTB`�iQB`2
GǶ�B` TûMĕi`2 T�` H2b M�`BM2b- T�` H� +�pBiû M�b�H2- H� ;Q`;2 2i /�Mb H� i`�+?û2X GǶ�B`

TûMĕi`2 /�Mb HǶmM2 /2b k #`QM+?2bX � H� DQM+iBQM /2 H� i`�+?û2 2i /2b #`QM+?2b b2 i`Qmp2
bv`BMt- mM Q`;�M2 [mB ûK2i /2b bQMbX GǶ�B` TûMĕi`2 /�Mb H2b TQmKQMb T�` H2b #`QM+?2b- AHb
bQMi T2iBib- /�Mb HǶmM /2b N b�+b, R +H�pB+mH2- k b�+b +2`pB+�mt- 9 b�+b SQ+?2 TQBi`BM2 2i k
TQ+?2b p2Mi`�H2bX

9XkXj �TT�`2BH m`Q@;ûMBi�H

�@ *?2x H� TQmH2

G2b Q`;�M2b ;ûMBi�mt /2b TQmH2b M2 b2 /ûp2HQTT2Mi [m2 /m +Ƭiû ;�m+?2X BHb BM+Hm2Mi,
Pp�B`2, a2 +QKTQb2 /2 MQK#`2mt QpmH2b 2i i`QKT2b /2 6�HHQT2 U2MpB`QM ey +K /2 HQM;V
.ûT2M/ /2, @ HǶBM7mM/B#mHmK Qm T�pBHHQM Qɍ b2 T`Q/mBi H� 7û+QM/�iBQM 2i HǶ2ti`ûKBiû /2
H� K2K#`�M2 D�mM2 /Ƕƾm7X .m`û2, R8 ¨ ky KBMmi2b @ J�;MmK [mB bû+`ĕi2 /2 H� T`QiûBM2
#H�M+?2X .m`û2, j ?2m`2b @ GǶBbi?K2 /2 H� K2K#`�M2 /2 H� +Q[mBHH2 bû+`ûiQB`2X .m`û2, R?R8
liû`mb Qm ;H�M/2b +Q[mBHHBĕ`2b- H2 #H�M+ ?v/`�i2 2i bû+`ĕi2 H2b +Q[mBHH�;2b UkR?V G2 p�;BM
DQm2 mM `ƬH2 +Hû /�Mb H2 /ûp2HQTT2K2Mi 2i H� +QMb2`p�iBQM /2b bT2`K�iQxQś/2bX G2 p�;BM
/û#Qm+?2 bm` H2 +Ƭiû ;�m+?2 /m +HQ�[m2X

"@ *?2x H2 +Q[

GǶ�TT�`2BH m`Q@;ûMBi�H /m K�H2 +QKT`2M/, k i2biB+mH2b- k +�M�mt /û7û`2Mib- `2HB2Mi H2b
i2biB+mH2b �m +HQ�[m2 2i k m`ĕi`2- [mB /B`B;2 HǶm`BM2 /2b `2BMb p2`b H2 +HQ�[m2X

9XkX9 �TT�`2BH /B;2biB7
i`2KTû /�Mb H2 Km+mbX 1M T�HT�Mi H2b `û+QHi2b- pQmb TQmp2x /B`2 bB H2b �MBK�mt QMi

K�M;ûX .2 THmb- H2 bm+ ;�bi`B[m2 2bi bû+`ûiû /�Mb H2 p2Mi`B+mH2 �Miû`B2m`- û;�H2K2Mi �TT2Hû
p2Mi`B+mH2 ?û`Bi2`X G2 #QH �ii2BMi �HQ`b H2 ;ûbB2`X +Ƕ2bi mM Q`;�M2 Kmb+mH�B`2 6Q`K2` mM
+2`+H2 �p2+ /2b Km`b ûT�BbX 1M HǶ�#b2M+2 /2 /2Mib- H2 ;ûbB2` +QMiB2Mi ;ûMû`�H2K2Mi /2
T2iBi2b *�BHHQmt [mB �B/2Mi ¨ #`Qv2` H2b �HBK2MibX *2b +�BHHQmt `2bi2Mi /�Mb H2 ;ûbB2`- BHb M2
b2`QMi /QM+ T�b ûp�+mû �p2+ /2 H� #QmBHHB2 �HBK2Mi�B`2X .�Mb HǶBMi2biBM ;`āH2- H� MQm``Bim`2

k3



*?�TBi`29, *�`�+iû`Bb�iBQM S?ûMQivTB[m2 /2 H� TQmH2

2bi 2M+Q`2 2M /û;`�/�iBQM bmTTHûK2Mi�B`2 /m2 �mt bû+`ûiBQMb /m 7QB2 2i /m T�M+`û�bX G2b
Mmi`BK2Mib 2bi �#bQ`#û 2i TûMĕi`2 /�Mb H� +B`+mH�iBQM b�M;mBM2X

G¨ Qɍ HǶBMi2biBM ;`āH2 2i H2 ;`Qb BMi2biBM b2 `2M+QMi`2Mi- BH v � /2mt BKT�bb2b- H2 +�2+mKX
*2`i�BMb �HBK2Mib- +QKK2 H� +2HHmHQb2- bQMi 72`K2Miûb /�Mb H2 ;`Qb BMi2biBMX G2b 7ĕ+2b 2i
HǶm`BM2 bQMi 2MbmBi2 2t+`ûiû2b /2b BMi2biBMb T�` H2 +HQ�[m2X

kN
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*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

8XR GǶQ#D2+iB7 /2 HǶûim/2
*2 i`�p�BH � TQm` Q#D2+iB7 /2 +�`�+iû`Bb2` H2b TQTmH�iBQMb /2b TQmH2b HQ+�H2b 2i H2b ƾm7b

/2 +?�[m2 `�+2 /�Mb H� qBH�v� /2 hBbb2KbBHi 2Mi`2 D�MpB2` 2i DmBM 2i /Ƕûim/B2` H2b /Bzû`2Mib
T?ûMQivT2b [mB 2tBbi2Mi T�` /ûi2`KBM�iBQM /2 H2m`b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2bX

8Xk �MBK�mt 2i û+?�MiBHHQMM�;2b
GǶûim/2 � ûiû K2Mû2 /�Mb /2b KûM�;2b `m`�mt bûH2+iBQMMûb /�Mb /2b `û;BQMb bûH2+@

iBQMMû2b 2Mi`2 D�MpB2` 2i DmBM kykk /�Mb H� `û;BQM /2 hBbb2KbBHi T�`KB H2b[m2HH2b U E?2@
KBbiB-"Q`/D "QmM��K�-h?2MB2i 2H ?�/ - G�vQmM2-hBbb2KbBHi-"Q`/D 1H 1KB` �#/2HF�/2`
-G�`/D2K VX �m iQi�H- R38 TQmH2ib ûH2pûb 2M HB#2`iû QMi ûiû miBHBbûb Ue3 K�H2b 2i RRd TQmH2bV
.�Mb +2ii2 `2+?2`+?2X *2b �MBK�mt bQMi ûH2pûb 2M HB#2`iûX G2b +`Biĕ`2b /2 bûH2+iBQM ûi�B2Mi
T`BM+BT�H2K2Mi HBûb ¨ HǶ�M+B2MM2iû /2 H� 7�KBHH2 /�Mb H2m`b �+iBpBiûbX 1H2p�;2 /2 TQmH2b
HQ+�H2b- �++2bbB#BHBiû /2 H� xQM2 2i .BbTQMB#BHBiû /2b `2T`Q/m+i2m`bX

8Xj S`ûb2Mi�iBQM /2 H� qBH�v� /2 hBbb2KbBHi
G� rBH�v� /2 hBbb2KbBHi � ûiû û`B;û2 HQ`b /m /û+QmT�;2 �/KBMBbi`�iB7 /2 RN39- bQM

i2``BiQB`2 2bi /2pBbû 2M 3 /�ś`�- `2;`QmT2Mi kk +QKKmM2bX G� rBH�v� /2 iBbb2KbBHi 1HH2
+QKTi2 kN9 9dd ?�#Bi�Mib bm` mM2 bmT2`}+B2 /2 jR8R-jd FKȷX G� /2MbBiû /2 TQTmH�iBQM /2
H� qBH�v� /2 hBbb2KbBHi 2bi /QM+ /2 jk8-9 ?�#Bi�Mib T�` FKȷ- hBbb2KbBHi- h?2MB2i 1H >�/
2i G�`/D2K bQMi H2b THmb ;`�M/2b pBHH2b /2 H� qBH�v� /2 hBbb2KbBHi T�`KB H2b kk pBHH2b [mB
H� +QKTQb2X /BpBbû2 2M 3 /�ś`�, H2 /�ś`� /2 hBbb2KbBHi- H2 /�ś`� /2 "Q`/D "Qm L��K�- H2
/�ś`� /2 "Q`/D 1H 1KB` �#/2HF�/2`- H2 /�ś`� /2 G�`/D2K- H2 /�ś`� /2 h?2MB2i 1H >�/- H2
/�ś`� /2 G�x?�`B�- H2 /�ś`� /Ƕ�KK�`B 2i H2 /�ś`� /2 E?2KBbiBX

8XjXR aBim�iBQM ;ûQ;`�T?B[m2
1HH2 2bi bBimû2 /�Mb H� `û;BQM /2b ?�mib TH�i2�mt /2 H� T�`iB2 +2Mi`�H2 /m T�vb- ¨ kjk

FK /Ƕ�H;2` 2i jRy FK /ǶP`�MX

Ç �m MQ`/- H2b rBH�v�b /Ƕ�BM .2~� 2i /2 *?H27X

Ç GǶ1bi- T`ĕb /2 HǶ�p2Mm2 J2/2�X

Ç o2`b HǶQm2bi- T�` H� rBH�v� /2 _2HBx�M2X

Ç �m bm/@Qm2bi- H� T`QpBM+2 /2 hB�`2iX

jk



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

6B;X3, *�`i2 /2 bBim�iBQM ;ûQ;`�T?B[m2 /2 H� xQM2 /Ƕûim/2 U hBbb2KbBHi V U.a� iBbb2KbBHi
V

8XjXk *QM/BiBQM +HBK�iB[m2b
G� `û;BQM /2 hBbb2KbBHi 7�Bi T�`iB2 /2 HǶûi�;2 #BQ+HBK�iB[m2 b2KB@�`B/2- T`QT`2 �m +HBK�i

Kû/Bi2``�Mû2M- �p2+ /2b ?Bp2`b 7`QB/b 2i ?mKB/2b 2i /2b ûiûb +?�m/b 2i b2+b- �p2+ mM2
THmpBQKûi`B2 �MMm2HH2 KQv2MM2 [mB Qb+BHH2 2Mi`2 jyy 2i eyy KK- K�Bb mM2 THmpBQKûi`B2 /2
3yy KK 2M`2;Bbi`û2 2M H2b JQMib /2 o�HbĕM2b- QM � �mbbB `2K�`[mû /2b +?mi2b /2 M2B;2-
/ǶmM2 ?�mi2m` KQv2MM2 �HH�Mi /2 y-8 ¨ 8y +K /ǶûT�Bbb2m`- T�`7QBb �++QKT�;Mû2b /2 ;H�+2X

8X9 J�iû`B2H

8X9XR J�iû`B2H miBHBbû
.�Mb +2ii2 ûim/2- MQmb �pQMb miBHBbû H2b û[mBT2K2Mib bmBp�Mib, lM Jûi`2 `m#�M ¨

K2bm`2`- 2i �mi`2 TQm` H2b ƾm7b- 2i TB2/ ¨ +QmHBbb2X

jj



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

6B;XN, Jûi`2 `m#�M TQm` H2b TQmH2bX

6B;XRy, "�H�M+2 /2 TQmH2

6B;XRR, "�H�M+2 /2b Q2m7b 6B;XRk, SB2/ � +QmHBbb2 /2b ƾm7b

8X8 Kûi?Q/QHQ;B2 /2 i`�p�BH
.�Mb +2ii2 ûim/2 - *2 i`�p�BHH2 #�bû2 bm`, G� 7Q`K2 2i H� +QmH2m` /2 H� +`ûi2 - H� 7Q`K2

2i H� +QmH2m` /2 #2+ - H� 7Q`K2 2i H� +QmH2m` /2b #�`#BHHQMb - H� 7Q`K2 /2b Q`2BHHQMb -H� +Qm H�
+QmH2m` /2b v2mt - H2b THmK2b 2i H� +QmH2m` /2b T�ii2b - H� 7Q`K2 2i H� +QmH2m` /2 H� [m2m2X
G� K2Mbm`�iBQM /2b Q2m7bX

j9



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

8X8XR S�`�Kûi`2 KQ`T?Q@TQM/û`�mt /2b TQmH2b ûim/Bûb

G2b K2Mbm`�iBQMb 2z2+imû2b bm` H2b TQmH2b

6B;XRj, J2Mbm`�iBQM /2 H� HQM;m2m` /2 H� +`āi2

6B;XR9, J2Mbm`�iBQM /2 H� HQM;m2m` /2 i�`b2
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*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

6B;XR8, J2Mbm`�iBQM /2 H� HQM;m2m` /m #2+

6B;XRe, J2Mbm`�iBQM /2 H� HQM;m2m` +Q`TQ`2HH2

je



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

6B;XRd, J2Mbm`�iBQM /2 H� HQM;m2m` /2 �BH2b

6B;XR3, J2Mbm`�iBQM /2 TQB/b pB7 /2b TQmH2ib

G2b K2Mbm`�iBQMb 2z2+imû2b bm` H2b ƾm7b

.�Mb +2i `2+?2`+?2 MQmb �pQMb 7�Bi /2b K2Mbm`�iBQM 2z2+imûb bm` H2b Qm27b /2 +?�[m2
`�+2 /2 TQmH2X

jd



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

6B;XRN, G2b ƾm7b
6B;Xky, G� HQM;m2m` /Ƕƾm7

6B;XkR, G�`;2m` /ǶQ2m7
6B;Xkk, G2 TQB/b /ǶQ2m7

j3



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

6B;Xkj, SQB/b /2 H� +Q[mBHH2 6B;Xk9, G� HQM;m2m` /2 #H�M+ /ǶQ2m7

6B;Xk8, GQM;2m` /2 #H�M+ /ǶQ2m7
6B;Xke, G� HQM;m2m` /2 D�mM2 /Ƕƾm7

jN



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

6B;Xkd, G�`;2m` /2 D�mM2 /Ƕƾm7

6B;Xk3, SQB/b /2 D�mM2 /ǶQ2m7
6B;XkN, SQB/b /2 #H�M+ /ǶQ2m7

9y



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

8Xe _ûbmHi�i 2i /Bb+mbbBQM

8XeXR G2 b2t2 /2b ûHûp2m`b,
.Ƕ�T`ĕb MQi`2 2M[māi2 QM /BbiBM;m2 Rd W /2b ûH2p2m`b bQMi /2b 72KK2b 2i 3j W bQMi

/2b ?QKK2b- *2b `ûbmHi�ib `�TTQ`iû T�` h�B`� a UkykRV �p2+ j8-jW /2b ?QKK2b 2i e9-dW
/2b 72KK2bX

6B;Xjy, G2 b2t2 /2b ûH2p2m`b

8XeXk S`Q}H2 /2b ûHûp2m`b,
G� +QKTQbBiBQM /2b ûH2p2m`b BMi2``Q;2` RjW bQMi /2b ûH2p2m`b T`QT`Bûi�B`2 2i 3dW bQMi

/2b ûH2p2m`b T`QT`Bûi�B`2 2i "2`;2` ¨ H� 7QBbX

9R



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

6B;XjR, S`Q}H2 /2b ûHûp2m`b

8XeXj 6Q`K�iBQM �;`B+QH2 /2b ûHûp2m`b,
8yW /2b ûH2p2m`b bQMi 7Q`Kû �mi`2K2Mi /Bi BHb QMi bm#B mM2 7Q`K�iBQM �;`B+QH2 2i 8yW

/2b ûH2p2m`b M2 bQMi T�b 7Q`Kû

6B;Xjk, 6Q`K�iBQM �;`B+QH2 /2b ûHûp2m`b

8XeX9 LBp2�m b+QH�B`2 /2b ûHûp2m`b,
.Ƕ�T`ĕb MQi`2 2M[māi2 MQmb �pQMb +QMbi�iû [m2 Rj ûH2p2m`b �v�Mi mM MBp2�m T`BK�B`2

2i d /2 MBp2�mt KQv2M- e ûHûp2m`b /2 MBp2�mt b2+QM/�B`2 2i 9 ûHûp2m`b QMi mM MBp2�m
mMBp2`bBi�B`2X

9k



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

6B;Xjj, LBp2�m /ǶBMbi`m+iBQM /2b ûHûp2m`b

8XeX8 G2b `�+2b 2tT`BKûb /2 HǶûH2p�;2,
G2b ûH2p2m`b TQbbĕ/2Mi kyW /2 H� `�+2 "`�?K�- jjW 6�vQmKB- eW F�?H�- RdW ?�K`� -e

#�v/�- R9W M2r�` 2H 7QmH2 9W HǶ?�`+Q- +2b `ûbmHi�ib bQMi `2H�iBp2 T�` `�TTQ`i �mt `ûbmHi�ib
/2 h�B` UkykRV [mB � `�TTQ`iû [m2 [m2 H� `�+2 6�vQmKB � mM TQm`+2Mi�;2 /2 jkW- "`�?K�
2i 1H "�v/?� 2Mi`2 kR-k @ R8W 2i 1H E�?H� 2i L2r�` 1H 6QmH M2 /2T�bb2 T�b H2 RjWX

6B;Xj9, G2b `�+2b 2tT`BKûb /2 HǶûH2p�;2

8XeXe G2 #mi /ǶûH2p�;2,
8jW /2b ûH2p2m`b 2tTHQBi2 H2m` ûH2p�;2 TQm` H� T`Q/m+iBQM /2b ƾm7b 2i /2 +?�B`2 �m

KāK2 i2KTb- RyW 7�B`2 HǶûH2p�;2 TQm` H� T`Q/m+iBQM /2 +?�B`2 b2mH2K2Mi 2i jdW TQm` H�

9j



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

T`Q/m+iBQM /2b ƾm7bX

6B;Xj8, G2 #mi /ǶûH2p�;2

8XeXd hvT2 /Ƕ2H2p�;2,
G� THmT�`i /2b ûH2p2m`b 7�Bi HǶûH2p�;2 /ǶmM2 7�ÏQM i`�/BiBQMM2H �mi`2K2Mi /Bi 2ti2MbB7

b�m7 mM b2mH ûH2p2m` [mB 7�Bi HǶûH2p�;2 /ǶmM2 7�ÏQM b2KB@BMi2MbB7- b2HQM H2 T�`�Kĕi`2 /2
#�iBK2Mi H� KQBiBû /2b ûH2p2m`b 7�B`2 HǶûH2p�;2 /�Mb /2b #�iBK2Mib 2i H2b bmD2ib bQMi HB#`2 ¨
H� 7QBb 2i 9 �mi`2b 7�B`2 H2m`b ûH2p�;2 HB#`2 2i R 7�B`2 HǶûH2p�;2 /�Mb /2b #�iBK2Mib- H2 ivT2
/2 #�iBK2Mi b2 /Bzĕ`2- Re �v�Mi mM #�iBK2Mi +H�bbB[m2 2i 8 ûH2p2m`b �v�Mi mM #�iBK2Mi
b2KB@Qmp2`i 2i N ûH2p2m`b �v�Mi mM #�iBK2Mi +Qmp2`iX *2b `ûbmHi�ib bQMi �TT`QtBK�iB7b
�p2+ +2HH2 /2 h�B` a UkykRVX

6B;Xje, hvT2 /Ƕ2H2p�;2

99



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

8XeX3 hvT2 /2 bi�#mH�iBQM,
G� THmT�`i ivT2 /2b ûH2p2m`b BMi2``Q;ûb QMi /�Mb H2m` ûH2p�;2 mM2 bi�#mH�iBQM HB#`2 �p2+

H2 MQK#`2 /2 kj ûH2p2m`b- H2b d ûH2p2m`b `2bi�Mi �v�Mi /�Mb H2m` ûH2p�;2 mM2 bi�#mH�iBQM
2M HQibX

6B;Xjd, hvT2 /2 bi�#mH�iBQM

8XeXN L�im`2 /m bQH,
SQm` H2 T�`�Kĕi`2 /2 H� HBiBĕ`2- R3 ûH2p2m`b �v�Mi H� i2``2 #�iim2 2i H2b `2bi�Mi �v�Mi

H2 #ûiQM-

6B;Xj3, L�im`2 /m bQH

98



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

8XeXRy �B`2 /Ƕ2t2`+B+2,
SHmb [m2 H� KQBiBû /2b ûH2p2m`b QMi mM2 �B`2 /Ƕ2t2`+B+2 3yW � HǶ�B`2 HB#`2 2i kyW /2b

ûH2p2m`b QMi HǶ�#`Bi2 +QKK2 �B`2 /Ƕ2t2`+B+2

6B;XjN, �B`2 /Ƕ2t2`+B+2

8XeXRR 1H2p�;2 /2b �mi`2b �MBK�mt,
jRW TQbbĕ/2 /2b H�TBMb 2M �++Q[mBM�bbBQMb �p2+ HǶûH2p�;2 �pB+QH2 -j8W QMi HǶûH2p�;2 /2b

QpBMb 2i 9W �mi`2 �v�Mi HǶûH2p�;2 /2b #QpBMb 2i H2b `2bi�Mi MǶQMi T�b mM ûH2p�;2 �bbQ+B2X

6B;X9y, 1H2p�;2 /2b �mi`2b �MBK�mt

9e



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

8XeXRk LQK#`2 /2b TQmH2b,
edW TQbbĕ/2 KQBMb /2 8y TQmH2b /�Mb H2m` ûH2p�;2- kyW QMi H2 MQK#`2 2Mi`2 8y 2i Ryy

TQmH2b- dW QMi Ryy ¨ R8y TQmH2b 2i eW TQbbĕ/2 mM MQK#`2 2Mi`2 R8y 2i kyy TQmH2b

6B;X9R, LQK#`2 /2b TQmH2b

8XeXRj GǶ?v;BĕM2 /2 #�iBK2Mi,
.Ƕ�T`ĕb MQi`2 2M[māi2 MQmb �pQMb- 8dW QMi mM #�iBK2Mi T`QT`2 2i 9jW QMi mM #�iBK2Mi

BMi2`Kû/B�B`2

6B;X9k, GǶ?v;BĕM2 /2 #�iBK2Mi

9d



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

8XeXR9 �++ĕb �m #�iBK2Mi,
.Ƕ�T`ĕb MQi`2 2M[māi2 MQmb �pQMb- 8dW QMi mM #�iBK2Mi T`QT`2 2i 9jW QMi mM #�iBK2Mi

BMi2`Kû/B�B`2

6B;X9j, �++ĕb �m #�iBK2Mi

8XeXR8 SH�M T`QT?vH�tB2,
NyW M2 bmBp2Mi T�b mM TH�M /2 T`ûp2MiBQM T�` +QMi`2 H� RyW `2bi�Mi bmBp2Mi mM TH�M

TQm` H� T`ûp2MiBQM

6B;X99, SH�M T`QT?vH�tB2

93



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

8XeXRe G� /ûbBM72+iBQM,
8dW /ûbBM72+i2Mi H2m`b ûi�#H2b T�` +QMi`2 9jW M2 /ûbBM72+i�Mi T�b H2m`b ûi�#H2b

6B;X98, G� /ûbBM72+iBQM

8XeXRd S`Q#HĕK2b b�MBi�B`2,
d ûH2p2m`b i`Qmp2Mi /2b T`Q#HĕK2b b�MBi�B`2b /�Mb HǶ?Bp2`- 9 /�Mb T`BMi2KTb- k /�Mb

HǶ�miQKM2 2i Rd ûH2p2m`b QMi i`Qmpû /2b T`Q#HĕK2b /�Mb HǶûiûX

6B;X9e, S`Q#HĕK2b b�MBi�B`2

9N



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

8XeXR3 oBbBi2 pûiû`BM�B`2,
jyW �TT2Hû H2 pûiû`BM�B`2 THmbB2m`b 7QBb T�` �M 2i kyW HǶ�TT2HH2Mi H2 pûiû`BM�B`2 `�`2K2Mi

2i H2b 8yW `2bi�Mi �TT2HH2Mi H2 pûiû`BM�B`2 TQm` BMi2`p2MB`X

6B;X9d, oBbBi2 pûiû`BM�B`2

8XeXRN o�++BM�iBQM,
RyW ûH2p2m`b p�++BM2Mi H2m` bmD2ib T�` +QMi`2 H2b NyW `2bi�Mi M2 p�++BM2 T�b H2m` bmD2ibX

6B;X93, o�++BM�iBQM

8y



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

8XeXky G2b K�H�/B2b H2b THmb 7`û[m2Mi2b,
S�`KB H2b K�H�/B2b H2b THmb 7`û[m2Mi2 +?2x H2b ûH2p2m`b BMi2``Q;2`- MQmb �pQMb +QMbi�iû

jjXjjW /2b ûH2p2m`b QMi i`Qmpû H� /B�``?û2- keXeeW QMi i`Qmpû H� ;`BTT2 b�BbQMMBĕ`2 2i
9yW /2b ûH2p2m`b QMi i`Qmpû H� }ĕp`2 +QKK2 K�H�/B2 7`û[m2Mi2

6B;X9N, G2b K�H�/B2b H2b THmb 7`û[m2Mi2b

8XeXkR G� bQ`iB2 /2b �MBK�mt T�` DQm`b,
kj ûH2p2m`b }�B2Mi bQ`iB` b2b bmD2ib mM2 7QBb T�` DQm`- 9 H2b bQ`iB`2Mi k 7QBb T�` DQm`- mM

H2b bQ`iB`2Mi j 7QBb T�` DQm`- R H2b H�Bbb2` iQmi H2 i2KTb /2?Q`b 2i mM H2b bQ`iB`2Mi D�K�BbX

6B;X8y, G2b �MBK�mt bQ`i�Mi +QK#B2M T�` DQm`b

8R



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

8XeXkk GǶ�HBK2Mi /2 #�b2,
RyW /2b ûH2p2m`b �HBK2Mi2Mi H2m` bmD2ib �p2+ /m K�śb 2i kyW /2b ûH2p2m`b H2b �HBK2Mib

�p2+ /Ƕ�mi`2 +û`û�H2b- kjW /2b ûH2p2m`b �HBK2Mi2Mi H2m` �MBK�mt �p2+ /m bQD�- RjW /2b
ûH2p2m`b KûH�M;2Mi H2b BM;`û/B2Mib 2i j9W /2b ûH2p2m`b /QMM2Mi H2b `2bi2b /2b `2T�b +QKK2
�HBK2Mi /2 #�b2X

6B;X8R, GǶ�HBK2Mi /2 #�b2

8XeXkj *QK#B2M /2 `2T�b T�` DQm`b,
ky ûH2p2m`b /QMM2Mi k `2T�b T�` DQm`b -k ûH2p2m`b �HBK2Mi2Mi �p2+ j `2T�b T�` DQm`b 2i

3 ûH2p2m`b /QMM2Mi ¨ b2b bmD2i mM b2mH `2T�b T�` DQm`b

6B;X8k, *QK#B2M /2 `2T�b T�` DQm`b

8k



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

8XeXk9 _�iBQMM2K2Mi,
edW bmBp2Mi mM T`Q;`�KK2 /2 `�iBQMM2K2Mi T�` +QMi`2 jjW `2bi�Mi MǶQMi �m+mM T`Q@

;`�KK2

6B;X8j, _�iBQMM2K2Mi

8XeXk8 SQB/b 2i HǶ�;2 KQv2M /2 p2Mi2 2i /m HǶ�#�ii�;2,
jW �#�ii2Mi H2m` bmD2i /�Mb H2 TQB/b /2 yX8 2i RF; 2i 88W 7QMi HǶ�#�ii�;2 /�Mb H2 TQB/b

/2 R ¨ RX8 F;- jW 7�Bi2Mi HǶ�#�ii�;2 /�Mb H2 TQB/b /2 RX8 ¨ k F; 2i mM 2H2p2m` 7�Bi HǶ�#�ii�;2
/�Mb H2 TQB/b /2 k ¨ kX8 F; 2i H2 /2`MB2` 7�Bi HǶ�#�ii�;2 /�Mb H2 TQB/b /2 kX8 ¨ j F;X

99W /2b ûH2p2m`b p2Mi2Mi H2m` bmD2i TQm` H� +QMbQKK�iBQM � HǶ�;2 /2 KQBMb /2 mM �M
2i 8jW T`û7ĕ`2Mi HǶ�;2 2Mi`2 R2i k �Mb TQm` H� p2Mi2 2i HǶ�#�ii�;2 2i H2 jW /2b ûH2p2m`b
�ii2M/�Mi Dmb[mǶ�m pB2BHHBbb2K2Mi TQm` HǶ�#�ii�;2X

8j



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

6B;X89, �@ SQB/b 2i HǶ�;2 KQv2M /2 p2Mi2 2i /m HǶ�#�ii�;2

6B;X88, #@ SQB/b 2i HǶ�;2 KQv2M /2 p2Mi2 2i /m HǶ�#�ii�;2

8XeXke G� [m�MiBiû /2b ƾm7b /QMMû T�` DQm`,
S�`KB H2b ûH2p2m`b [mB T`û7ĕ`2Mi H� T`Q/m+iBQM /2b ƾm7b MQmb �pQMb +QMbi�iû [m2 H2b

ûH2p2m`b [mB QMi mM2 T`Q/m+iBQM KQBMb /2 8y ƾm7b T�` DQm` T�` +QMi`2 H2b /2mt `2bi�Mi QMi
mM2 T`Q/m+iBQM /2 8y Dmb[m2 Ryy ƾm7b T�` DQm`b

89



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

6B;X8e, G� [m�MiBiû /2b ƾm7b /QMMû T�` DQm`

8XeXkd G2 #mi /Ƕ2tTHQBi�iBQM /Ƕ2H2p�;2,
.Ƕ�T`ĕb MQi`2 2M[māi2- MQmb �pQMb +QMbi�iû [m2 djW /2b ûH2p2m`b 2tTHQBi2Mi H2m` ûH2@

p�;2 TQm` mM2 T`Q/m+iBQM /2 +?�B` 2i HǶƾm7 ¨ H� 7QBb T�` +QMi`2 [m2 9W /2b ûH2p2m`b QMi
7�Bi HǶ2H2p�;2 TQm` H� T`Q/m+iBQM /2 +?�B` 2i kjW `2bi�Mi T`û7ĕ`2Mi H� T`Q/m+iBQM /2b ƾm7bX

6B;X8d, GǶ2tTHQBi�iBQM TQm`

88



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

8Xd 6B+?2b i2+?MB[m2b /2b T?ûMQivT2b `2+QMi`ûb

8XdXR 6B+?2 i2+?MB[m2 /2 T?ûMQivT2, #`�?K�

6B;X83, G� TQmH2 6B;X8N, G2 +Q[

h�#Xj, G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b [m�MHBi�iBp2b

*�`�+iû`BbiB[m2 iv@
TB[m2b G� TQmH2 G2 +Q[

G� i2i2

G� +`ûi2 h�BHH2 T2iBi2 - bBKTH2 -
/2 +QmH2m` `Qb2 7QMÏû

.Qm#Hû - /2 +QmH2m`
`Qb2 7QMÏûX

G2 #2+ *Qm`#û - +QmTû - a�
+QmH2m` MQB`2

C�mM2 - �p2+ /2b
i�+?2b MQB`2 U H2 ?�mi
VX

G2b v2mt P`�M;2bX _Qm;2
G2b #�`#BHHQMb .2 i�BHH2 S2iBi2 _Qm;2 _Qm;2 /2 i�BHH2

KQv2MM2
G2b Q`BHHQMb Pp�H2 Pp�H2 - b� +QmH2m`

`Qm;2
G� +Qm SQ`iû ?�mi - T`ûb2M+2

/2 THmK�;2
G�`;2 -T`ûb2M+2 /2
THmK�;2

G2 THmK�;2 G� +QmH2m` /QKBM�Mi2 :`BbX "H�M+ �p2+ [m2H[m2b
THmK2b MQB`bX

G� 7Q`K2 .Qmt GBbb2

G2b T�ii2b G� +QmH2m` :`Bb C�mM2
G2b THmK2b 1KTHmKû2 *?�`;û /2 THmK2b

G� [m2m2 G� 7Q`K2 JQv2MM2 �tB�H
G� +QmH2m` :`Bb #H�M+

8e



*?�TBi`28, J�iû`B2H 2i Kûi?Q/2b

h�#X9, J2Mbm`i�BQM /2b /Bzû`2Mib T�`iB2b /2 +Q`Tb

G� HQM;m2m` /2 H� +`ûi2 j-jN e-ke
G� HQM;m2m` /2 #2+ kX9k kXdj
G� HQM;m2m` +Q`TQ`2HH2 9RX9j 9eXNk
G� HQM;m2m` /2 HǶ�BH2 9yXke 99X3j
G� HQM;m2m` /2b i�`b2b NXN3 RRXR3
SQB/b pB7 U F; V kXkd kXNN

8XdXk 6B+?2 i2+?MB[m2 /2 T?ûMQivT2, 1H #�v/?�

6B;Xey, G� TQmH2 1H#�v/?� 6B;XeR, G2 +Q[ 1H#�v/?�

h�#X8, G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b [m�MHBi�iBp2b

*�`�+iû`BbiB[m2 iv@
TB[m2b G� TQmH2 G2 +Q[

G� i2i2

G� +`ûi2 aBKTH2 - /2 +QmH2m`
`Qb2

aBKTH2 - JQv2MM2 -
+QmH2m` `Qm;2

G2 #2+ *QmH2m` K�``QM - Gû@
;û`2K2Mi +Qm`#2

*QmTû 2i +Qm`#û - G�
+QmH2m` D�mM2X

G2b v2mt J�``QMX `Qm;2
G2b #�`#BHHQMb S2iBi2 /2 +QmH2m` `Qb2 KQv2MM2
G2b Q`BHHQMb T2iBi2 2i Pp�H2 T2iBi2 2i Pp�H2
G� +Qm GQM; KQv2MM2K2Mi GQM;

G2 THmK�;2 G� +QmH2m` /QKBM�Mi2 "H�M+X "H�M+
G� 7Q`K2 aQv2mt aQv2mt

G2b T�ii2b G� +QmH2m` C�mM2 C�mM2
G2b THmK2b a�Mb THmK2b a�Mb THmK2b 2i HQM;

G� [m2m2 G� 7Q`K2 �tB�H �tB�H
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.B`2+iBp2b 6�P, S`Q/m+iBQM 2i b�Miû �MBK�H2b

ReX 61GA�*>A EX- kyyjX _�TTQ`i M�iBQM�H bm` H2b `2bbQm`+2b ;ûMûiB[m2b �MBK�H2b,
�H;û`B2X AL_��X

RdX 6Pah� CX* Ukyy3VX *�`�+iû`BbBi�BQM /2b TQTmH�iBQMb /2 TQmH2b HQ+�H2b U:�HHmb
:�HHmb V �m +�K2`QmMX :ûMûiB[m2 �MBK�H2f;VûMûiB[m2 �MBK�H2 2i bvbiûK2b /2 T`Q@
/m+iBQMX h?ûb2 .Q+iQ`�iXlMBp2`bBiû /2 /+?�M; +�K2`QmMX

R3X 6Pah� CX* Ukyy3VX *�`�+iû`BbBi�BQM /2b TQTmH�iBQMb /2 TQmH2b HQ+�H2b U:�HHmb
:�HHmb V �m +�K2`QmMX h?ûb2 .Q+iQ`�i /Ƕ�;`QT�`Bbi2+? 2i /2 T?vHQbQT?vXTd9-d8X

RNX 6Pha� C@*X- kyy3X *�`�+iû`Bb�iBQM /2b TQTmH�iBQMb /2 TQmH2b HQ+�H2b U:�HHmb
;�HHmbV �m *�K2`QmMX S?X.i?2bBb- �;`Q S�`Bb h2+?X S k9- jk@j3- ed- R9k@R98X

kyX :1LAu1a �laa1G �ǲ UkyyjV, *`û2` mM �i2HB2` /2 pQH�BHH2b- *Ao�J- TX93X

kRX :lĔu1 1X 6X- "1aa1A qX- RNN8X G� TQmH2 HQ+�H2 bûMû;�H�Bb2 /�Mb H2 +QMi2ti2
pBHH�;2QBb 2i H2bTQbbB#BHBiûb /Ƕ�KûHBQ`�iBQM /2 b2b T2`7Q`K�M+2bX AM, ambi�BM�#H2 _m`�H
SQmHi`v S`Q/m+iBQMXS`Q+22/BM;b Q7 �M AMi2`M�iBQM�H rQ`Fb?QT ?2H/ QM CmM2 Rj Ĝ Re-
RNN8 �iX i?2 AMi2`M�iBQM�HX

kkX :lĔu1 1X6X- kyy8X GǶ�pB+mHim`2 7�KBHB�H2 M2 /QBi THmb āi`2 mM2 ǵKQBbbQM +�+?û2ǶX
"mHH2iBM_A.�6- R8 URVX S R@kX

kjX >�G"Pl*>1 J- .�>GPlJ G- JPl�ha �- .A.A J- :>�GA a-
"Pl.C1L�> q- 61GG�>A �- kyyNX AMp2Mi�B`2 T?ûMQivTB[m2 /2b TQTm@
H�iBQMb �pB+QH2b HQ+�H2b /�Mb H2 LQ`/@Pm2bi �H;û`B2MX �+i2b /2b T`2KBĕ`2b DQm`Mû2b
/Ƕûim/2 `2bbQm`+2b ;ûMûiB[m2b �pB+QH2b HQ+�H2b, TQi2MiB2H 2i T2`bT2+iBp2b /2 p�HQ`Bb�@
iBQM- kj 2i k9 DmBM kyyN- mMBp2`bBiû /2 JQbi�;�M2KX

k9X >�GAJ�- >XJX- kyydX S?2MQivTB+ �M/ ;2M2iB+ +?�`�+i2`Bx�iBQM Q7 BM/B;2MQmb
+?B+F2M TQTmH�iBQMb BM LQ`i?r2bi 1i?BQTB�XS?X.h?2bBb- lMBp2`bBiv Q7 6`22 ai�i2- TX
R3eX

k8X AL_�- S�_Aa-Aa� "_PqL J�L:1J1Lh Ĝ �mi2m` JB+F¨2H >2HH�+Q- S`Q@
/m+iBQM Wky i2+?Wky6_kyC�MWkykyyeWky�H;W*jW�N`B2XS�;2yNX

dd



_û7û`2M+2b "B#HBQ;`�T?B[m2b

keX Aa� Ukyy8V, :mB/2 /ǶûH2p�;2 TQM/2mb2- T 8- Rd- RN- ky-kj

kdX Ah�oA-kyyR, 1H2p�;2 /2b pQHH�BH2bXS�`Bb

k3X Ah�oA kyyN, :mB/2 /ǶûH2p�;2 �pB+mHim`2 72`KBû`2XZm2H[m2b `2Tû`2b TQm` H2b ûH2p2m`b
T`Q72bbBQMM2Hb +QKK2`+B�HBbb�Mi 2M +B`+mBib +Qm`ibX 1/BiBQM Ah�oA@k3 `m2 /2 `Q+?2`
Ĝ d8yy3 S�_Aa R 2` i`BK2bi`2 kyyN-Rû`2b û/BiBQMb

kNX GAl- uX@SX- ql- :X@aX- u�P- uX@:X- JA�P- uX@qX- GlAE�_h- :X- "�A:-
JX- "1C�@S1_1A_�- �X- .AL:- wX@GX- S�G�LA*>�Ju- JX:X- w>�L:-
uX@SX- kyyeX JmHiBTH2 K�i2`M�H Q`B;BMb Q7+?B+F2Mb, Qmi Q7 i?2 �bB�M DmM;H2bX JQH2@
+mH�` T?vHQ;2M2iB+b �M/ 2pQHmiBQM j3- Rk@RNX

jyX GPlEPl- LX:X1X- kyRjX *�`�+iû`Bb�iBQM T?ûMQivTB[m2 2i KQHû+mH�B`2 /2b TQm@
H2ib HQ+�mt U:�HHmb;�HHmb/QK2biB+mb GBMMû- Rd83V /2 /2mt xQM2b �;`Q@û+QHQ;B[m2b /2
H� *Ƭi2@/ǶApQB`2X S?X.h?2bBb- lMBp2`bBiû 6ûHBt >QmT?Qmďi@"QB;Mv- TX ky8X

jRX J�*.PL�G.- EX*X- 1.q�_.a- .XLX- RNNjX *?B+F2Mb BM �7`B+�, i?2 BK@
TQ`i�M+2 Q7 Z�b`A#`BKX�MiB[mBiv ed- 839@8NyX

jkX JAaaP>Pl- �X- aPq- _X- L:q1@�aaPlJPl- *X- RNN3X *�`�+iû`Bb@
iB[m2b KQ`T?Q#BQKûi`B[m2b /2 H� TQmH2 /m aûMû;�HX �MBK�H :2M2iB+_2bQm`+2b k9-
ej@eNX

jjX JPlG� LX- �LhPAL1@JPlaaA�ls LX- 6�_LA_ 6X- .1hAGG1ls CX
1h G1_Pu SX- kyyNX _2?�#BHBi�iBQMbQ+BQ2+QMQKB[m2 /ǶmM2 TQmH2 HQ+�H2 2M pQB2
/Ƕ2tiBM+iBQM, H� TQmH2 E�#vH2 Uh?�v�xBiH2Fp�v2HVX �MMX Jû/X oûiX- R8j- Rd3@R3eX

j9X JX PlG. �>J1. 1h �X LǶ.�qkyR8 *�`�+iû`Bb�iBQM /2 HǶûH2p�;2 7�KBHB�H
/2 H� TQmH2 HQ+�H2 U:�HHmb ;�HHmbV /�Mb H� `û;BQM /2 h`�`x� 2M J�m`Bi�MB2X �MBK�H
:2M2iB+ _2bQm`+2b- kyR8- 8d- 3NĜNdX Ü 6QQ/ �M/ �;`B+mHim`2 P`;�MBx�iBQM Q7 i?2
lMBi2/ L�iBQMb- kyR8X

j8X Jq�*>�_P- CX- "Cǟ_Lah�.- :X- >�L- CX- >�LPhh1- PX- kyRjX
h?2 ?BbiQ`v Q7 �7`B+�M pBHH�;2+?B+F2Mb, �M �`+?�2QHQ;B+�H �M/ KQH2+mH�` T2`bT2+iBp2X
�7`B+�M �`+?�2QHQ;B+�H _2pB2r jy- Nd@RR9

jeX S1h1_ o�L >P_L1kyR3, lMBp2`bBiû 2i `2+?2`+?2 /2 q�;2MBM;2M �mt S�vb@
"�bX H2b T`QD2ib /2 `2+?2`+?2 �pB+QH2 TQm` H2 ;Qmp2`M2K2Mi 2i HǶBM/mbi`B2- H� T`Qi2+@
iBQM /2 HǶ2MpB`QMM2K2Mi- H� b�Miû �MBK�H2 2i H� +QM+m``2M+2 BMi2`M�iBQM�H2

jdX SAL.1 1h �GX- kyky- *�`�+iû`Bb�iBQM 2i ivTQHQ;B2 /2b bvbiĕK2b /ǶûH2p�;2 /2 H�
TQmH2 HQ+�H2 /m "m`FBM� 6�bQ -Qm`M�H Q7 �MBK�H SH�Mi a+B2M+2b UCX�MBKXSH�Mia+BX
AaaL kydR@dyk9V oQHX9e UkV, 3kRk@3kk8
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j3X aAL:>�SPG *X UkyyjVX :2M2iB+ +?�`�+i2`Bx�iBQM #v KB+`Qb�i2HHBi2 TQHvKQ`@
T?BbK BM i?�B M�iBp2 +?B+F2M+QKT�`2 rBi? #`QBH2` M�/ H�v2` 7QrHbX lMBp2`bBiv Q7
h2+?MQHQ;vX Aa"L Nd9@8jj@kNk@8X TRdX

jNX aPL�Au� 1X"X- RNNdX ambi�BM�#H2 `m`�H TQmHi`v T`Q/m+iBQM BM �7`B+�X AM, AMi2`@
M�iBQM�H HBp2 biQ+F `2b2�`+? BMbiBimi2 U1/XV- S`Q+22/BM;b Q7 i?2 BMi2`M�iBQM�H rQ`F@
b?QT QM `m`�H TQmHi`v T`Q/m+iBQM BM �7`B+�- �//Bb �#�#�X
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GǶ2M[m2i

AM7Q`K�iBQM bm` GǶûH2p2m`
Ç qBH�v�,

Ç *QKKmM2,

Ç .�ś`�,

Ç LQK,

Ç S`ûMQK,

Ç �;2,

Ç a2t2,

Ĝ >QKK2, !
Ĝ 62KK2, !

Ç S`Q}H2,

Ĝ 1H2p2m` T`QT`Bûi�B`2, !
Ĝ "2`;2`, !
Ĝ G2b /2mt, !

Ç 6Q`K�iBQM �;`B+QH2,

Ĝ PmB, !
Ĝ LQM, !
Ĝ aB QmB- [m2H 2bi H2 ivT2 /2 7Q`K�iBQM,ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç LBp2�m /ǶBMbi`m+iBQM,

Ĝ S`BK�B`2, !
Ĝ JQv2M, !
Ĝ a2+QM/�B`2, !
Ĝ lMBp2`bBi�B`2, !
Ĝ �miQ/B/�+i2, !

Ç .2 TmBb [m�M/ 2t2`+2x@pQmb HǶûH2p�;2 /2 TQmH2, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç GQ+�HBb�iBQM,
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Ĝ SH�BM2, !

Ĝ >�mi2 TH�BM2, !

Ĝ JQMi�;M2, !

Ĝ >�mi2 KQMi�;M2, !

Ç S`�iB[m2x@pQmb mM2 �mi`2 �+iBpBiû Qm #B2M HǶ�pB+mHim`2 2bi pQi`2 �+iBpBiû
T`BM+BT�H2, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç aB QmB H2 [m2H \ ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç S`�iB[m2x@pQmb HǶûH2p�;2 /2 TQmH2 2M �bbQ+B�iBQM �p2+ �mi`2 2bTĕ+2 \

Ĝ PmB, !

Ĝ LQM, !

Ĝ aB QmB- H2[m2H \ ,ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç Zm2HH2 _�+2 pQmb ûH2pû, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç SQm`[mQB \ ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç GǶ2tTHQBi�iBQM 2bi Q`B2Miû2 p2`b,

Ĝ G� T`Q/m+iBQM /2 pB�M/2, !

Ĝ G� T`Q/m+iBQM /2b ƾm7b, !

Ĝ JBti2, !

Ç hvT2 /ǶûH2p�;2,

Ĝ i`�/BiBQMM2H f2ti2MbB7, !

Ĝ KQ/2`M2fBMi2MbB7, !

Ĝ a2KB@BMi2MbB7, !

Ĝ SHmbB2m`b ivT2b, !

Ç 1H2p�;2 /�Mb,

Ĝ GB#`2, !

Ĝ "�iBK2Mi, !

Ĝ JBti2, !

Ç hvT2 /2 #�iBK2Mi,

Ĝ *H�bbB[m2, !
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Ĝ a2KB +Qmp2`i2, !
Ĝ *Qmp2`i2, !

Ç hvT2 /2 bi�#mH�iBQM,

Ĝ GB#`2, !
Ĝ aûT�`�iBQM 2M HQib, !

Ç *�T�+Biû /2 #�iBK2Mi, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘ iāi2X

Ç L�im`2 /m bQH,

Ĝ "ûiQM, !
Ĝ h2``2 #�iim`2, !

Ç hQBim`2 1i�i ;ûMû`�H,

Ĝ 1i�#H2 KQ/2`M2, !
Ĝ >�M;�` bBKTH2 2M /m`, !
Ĝ >�M;�` bBKTH2 2M #QBb, !
Ĝ >�M;�` bBKTH2 2M iƬH2, !

Ç L�im`2 /2 H� HBiBĕ`2,

Ĝ aĕ+?2, !
Ĝ S�`7QBb ?mKB/2, !
Ĝ hQmDQm`b ?mKB/2, !

Ç �B`2 /Ƕ2t2`+B+2,

Ĝ �#`Biû, !
Ĝ � HǶ�B`2 HB#`2, !

Ç Zm2HH2b /Bbi�M+2b v �@i@BH 2Mi`2 H2b #�iBK2Mib /2b /Bzû`2Mib ûH2p�;2b \
ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç P`B;BM2 /2b �mi`2 �MBK�mt, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç LQK#`2 /2 TQmH2b, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç LQK#`2 /2 K�H2b, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç LQK#`2 /2 72K2HH2b, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç GǶ�û`�iBQM,
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Ĝ L�im`2HH2, !

Ĝ Jû+�MB[m2, !

Ç GǶB/2MiB}+�iBQM /2 "�iBK2Mi,

Ĝ PmB, !

Ĝ LQM, !

AM7Q`K�iBQM bm` HǶ?v;BĕM2 2i T`QT?vH�tB2
Ç GǶ?v;BĕM2 /m #�iBK2Mi 2bi,

Ĝ S`QT`2, !

Ĝ AMi2`Kû/B�B`2, !

Ĝ a�H2, !

Ç �++ĕb �m #�iBK2Mi 2bi@ BH,

Ĝ GB#`2, !

Ĝ am`p2BHHû, !

Ĝ AMi2`/Bi, !

Ç Sû/BHmp2,

Ĝ S`ûb2Mi, !

Ĝ �#b2Mi, !

Ç amBp2x@pQmb mM TH�M T`QT?vH�tB2 \

Ĝ PmB, !

Ĝ LQM, !

Ç 6`û[m2M+2 /2 +?�M;2K2Mi /2 H� HBiBĕ`2,

Ĝ k 7QBbfD, !

Ĝ R 7QBbfD, !

Ĝ R 7QBbfkD, !

Ĝ �mi`2, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç 6�Bi2 pQmb H� /ûbBM72+iBQM 2i H� /ûbBMb2+iBb�iBQM /2 HǶûi�#H2 \

Ĝ PmB, !
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Ĝ LQM, !

Ĝ aB QmB, �p2+ [m2Hb T`Q/mBib \ ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ĝ �p2+ [m2Hb QmiBHb \ ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç a�BbQM Qɍ pQmb 2M`2;Bbi`2x H2 THmb /2 T`Q#HĕK2b b�MBi�B`2b \

Ĝ >Bp2`, !

Ĝ S`BMi2KTb, !

Ĝ ûiû, !

Ĝ �miQKM2, !

Ç oBbBi2b /ǶmM pûiû`BM�B`2,

Ĝ SHmbB2m`b 7QBb, !

Ĝ _�`2K2Mi, !

Ĝ GQ`b /2b #2bQBMb, !

Ĝ LQM, !

Ç 1M KQv2MM2 +QK#B2M /2 7QBb T�` �MMû2- H2 pûiû`BM�B`2 BMi2`pB2Mi@BH �m b2BM
/2 pQi`2 ûH2p�;2 \ ĘĘĘĘĘĘ7QBbf�MMû2X

Ç 1bi@+2 [m2 pQmb �TTHB[m2x H2b p�++BM�iBQMb \

Ĝ PmB, !

Ĝ LQM, !

Ĝ aB QmB, H2[m2H \ ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç Zm2HH2b bQMi H2b K�H�/B2b H2b THmb 7`û[m2Mi2b \ ĘĘĘĘĘĘĘĘĘĘĘĘ

Ç G2b �MBK�mt bQ`i2Mi +QK#B2M /2 7QBb T�` DQm` \ ĘĘĘĘĘĘĘĘĘĘĘĘ

Ç .2 [m2HH2 ?2m`2 ¨ [m2HH2 ?2m`2 \ .2ĘĘĘĘ? ¨ĘĘĘĘĘĘ?

Ç am`7�+2 iQi�H2 /2b T�`+Qm`b T�im`ûb, ĘĘĘĘĘĘĘĘĘĘĘĘ

Ç hvT2b /2 pû;ûi�iBQMb /QKBM�Mi2b /�Mb H2b T�`+Qm`b, ĘĘĘĘĘĘĘĘĘĘĘĘ

Ç Zm2HH2b bQMi H2b T`BM+BT�H2b 2bTĕ+2b T�im`û2b \ ĘĘĘĘĘĘĘĘĘĘĘĘ

Ç Zm2H 2bi HǶ�HBK2Mi /2 #�b2,

Ĝ J�Bb, !

Ĝ �mi`2 +û`û�H2b, !
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Ĝ aQD�, !

Ĝ JûH�M;2 /ǶBM;`û/B2Mib, !

Ĝ G2b `2bi2b /2b `2T�b /2 iQM KûM�;2, !

Ç *QK#B2M /2 `2T�b \

Ĝ k _2T�b, !

Ĝ j _2T�b, !

Ĝ �mi`2, ! *QK#B2M \ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç G� [m�MiBiû /Ƕ�HBK2Mi +QM+2Mi`û ĘĘĘĘĘĘĘĘE;

Ç 1bi@+2 [m2 H� `�iBQM 2bi H� KāK2 TQm` iQmb H2b +�iû;Q`B2b \

Ĝ PmB, !

Ĝ LQM, !

Ĝ aB MQM [m2H bQMi H2b +`Biĕ`2b /2 /Bzû`2M+B�iBQM \ ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç .ǶQɍ pB2Mi HǶ�HBK2Mi /2 pQi`2 #ûi�BH \ ĘĘĘĘĘĘĘĘĘĘ

Ç GǶ2�m,

Ĝ � pQHQMiû, !

Ĝ S�` [m�MiBiû, !

Ç ZmB ;�`/2 H2b �MBK�mt \ ĘĘĘĘĘĘĘĘĘĘ

Ç _�iBQMM2K2Mi,

Ĝ PmB, !

Ĝ LQM, !

Ç aB QmB- BH /ûT2M/ /2,

Ĝ .BbTQMB#BHBiû /2b �HBK2Mib, !

Ĝ "2bQBM /2b �MBK�mt, !

Ç .Bbi`B#miBQM /2 +QM+2Mi`ûb [m�MiBiûfiāi2 f DQm`b \ ĘĘĘĘĘĘĘĘĘĘ

Ç G� /Bbi`B#miBQM /2 +QM+2Mi`ûb T2M/�Mi iQmi2 HǶ�MMû2 \

Ĝ PmB, !

Ĝ LQM, !
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Ĝ aB MQM, Tû`BQ/2 2M KQBb /2 /Bbi`B#miBQM /2 +QM+2Mi`ûb \ ĘĘĘĘĘĘĘĘĘĘ

Ç JQ/2 /Ƕ�#`2mp2K2Mi,

Ĝ �miQK�iB[m2, !

Ĝ LQM [miQK�iB[m2, !

AM7Q`K�iBQM bm` H� T`Q/m+iBQM
Ç oQmb �p2x +QK#B2M /2 TQmH2 TQm` H� T`Q/m+iBQM /2 pB�M/2, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç oQmb �p2x +QK#B2M /2 TQmH2i TQm` H� T`Q/m+iBQM /2b ƾm7b, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç SQBb KQv2M /2 p2Mi2 2i /m HǶ�#�ii�;2, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç GǶ�;2 KQv2M /2 p2Mi 2i /m HǶ�#�ii�;2, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç JQK2Mi /2 H� TQMi2,

Ĝ J�iBM, !

Ĝ JB/B, !

Ĝ aQB`, !

Ç *QK#B2M /Ƕƾm7 /QMMû T�` DQm`, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç GǶ2tTHQBi�iBQM TQm`,

Ĝ S`Q/m+iBQM /2 pB�M/2, !

Ĝ S`Q/m+iBQM /2b ƾm7b, !

Ĝ JBti2, !

Ç G2 #mi,

Ĝ "Qm+?2`B2, !

Ĝ GǶ�miQ+QMbQKK�iBQM, !

:ûMû`�H2K2Mi
Ç _2bb2Mi2x pQmb /2b �B/2b /2 HǶûi�i /�Mb H2 /QK�BM2 /ǶûH2p�;2 /2b TQmH2b \

ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç *QK#B2M /Ƕƾm7 /QMMû T�` DQm`, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç aB MQM [m2H bQMi pQb `�BbQMb \Æ ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ
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Ç Zm2H ivT2 /Ƕ�B/2 [m2 pQmb pQmH2x \ ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç Zm2H bQMi H2b T`Q#HĕK2b /ǶûH2p�;2 \ ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç G2m` QTBMBQM bm` HǶûH2p�;2 /2b TQmH2b /�Mb H� `û;BQM, ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç Zm2Hb bQMi H2b T`Q#HĕK2b K�D2m`b [m2 pQmb `2M+QMi`2x \ ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

Ç *QKK2Mi pQv2x@pQmb HǶ�p2MB` /2 pQi`2 ûH2p�;2 \ ĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘĘ

G2b K2Mbm`�iBQMb

G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b /2 TQmH2,

G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b [m�HBi�iBp2b,

*�`�+iû`BbiB[m2 ivTB[m2b
.2b+`BTiBQM

G� TQmH2 G2 +Q[

G� i2i2

G� +`āi2,
G2 #2+,
G2b v2mt,
G2b "�`#BHHQMb,
G2b Q`2BHHQMb,
G� +Qm,

G2 THmK�;2
G� +QmH2m`,
G� 7Q`K2,

G2b T�ii2b
G� +QmH2m`,
G2b THmK2b,

G� [m2m2
G� 7Q`K2,
G� +QmH2m`,

G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b Zm�MiBi�iBp2b U+KV,

*�`�+iû`BbiB[m2 ivTB[m2b
.2b+`BTiBQM

G� TQmH2 G2 +Q[
GQM;m2m` /2 H� +`āi2
GQM;m2m` /2 #2+
GQM;m2m` +Q`TQ`2HH2
GQM;m2m` /2 HǶ�BH2
GǶ2Mp2`;m`2
GQM;m2m` /2b i�`b2b
SQB/b pB7 UF;V
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G2b +�`�+iû`BbiB[m2b KQ`T?QHQ;B[m2b /Ƕƾm7,

G2b +�`�+iû`BbiB[m2b Zm�HBi�iBp2,

G� +QmH2m`
G� 7Q`K2

H2b +�`�+iû`BbiB[m2b [m�MiBi�iBp2b,

G� HQM;m2m`
G�`;2m` /2 #2+
G2 TQB/b
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