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Aufgabenstellung

Siemens entwickelt ein neues Programmpaket zur Echtzeit-
berechnung von Stromnetzwerken. Fiir diese Berechnung
ist die Qualitdt des Netzmodells von hochster Wichtig-
keit, aber aufgrund seiner Grofle sind Fehler unvermeidlich.
Aktuell werden Fehler in uniibersichtlichen Log Files ge-
speichert. Ein ausfallsicheres System mit strukturierter
Visualisierung wird fiir einfache Auswertungen benétigt.

Realisierung

Die Applikation verwendet fur das OO0O0OO0 die Tech-
nologien ,, Apache Kafka“, ,,PostgreSQL“ und das , Java
Spring“-J0000000. Die Schnittstelle zum 00000000 ist
mit ,,GraphQL“ implementiert worden und das 00000000
selbst mit ,,Angular®.

Ergebnisse

Das Projektziel ist die Entwicklung einer benutzerfreund-
lichen Webanwendung mit Filtermoglichkeiten, Graphen
und Diagrammen. Dabei wird ein Backend-System ver-
wendet, welches durch die Verwendung von Apache Kafka
reibungslos in die Siemens-Infrastruktur integriert werden
kann und gleichzeitig hochste Stabilitat und Fehlertoleranz
gewahrleistet. Dadurch wird es den Siemens-Ingenieur:in-
nen erleichtert, Netzmodellfehler zu analysieren.
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Architektur der Applikation

Diese Grafik zeigt den Architekturaufbau unseres Prototy-
pen. Die Daten werden vom System von Siemens AG iiber
Apache Kafka in die PostgreSQL Datenbank gespeichert.
Uber die GraphQL API Schnittstelle stehen diese Daten
dem Frontend zur Verfiigung.
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Der schriftliche Teil der Arbeit ist 6ffentlich einsehbar.
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Siemens das Copyright auf den Programmcode besitzt.
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Topic Visualisation of the results of the electricity grid model
Co-operation partners Siemens AG Austria
Assignment of tasks Siemens is developing a new programme package for the

real-time calculation of power grids. The quality of the net-
work model is of the utmost importance for this calculation,
but due to its size, errors are unavoidable. Currently, errors
are stored in confusing log files. A fail-safe system with
structured visualisation is required for simple evaluations.

Realization The application uses the technologies ,,Apache Kafka“,
,PostgreSQL“ and the , Java Spring“-Framework for the
backend. The interface to the frontend has been implemen-
ted with ,GraphQL* and the frontend itself with ,, Angular*.

Results The project goal is to develop a user-friendly web appli-
cation with filtering capabilities, graphs, and charts. This
will involve utilizing a backend system that seamlessly
integrates into the Siemens infrastructure by leveraging
Apache Kafka, while ensuring the highest level of stability
and fault tolerance. This will facilitate Siemens engineers
in analyzing network model errors.
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Architecture of the
application

This graphic shows the architecture of our prototype. The
data comes from the Siemens GNA and is stored in the
PostgreSQL database through Kafka. From there, it can
be retrieved by the frontend via a GraphQL API.

Participation in competitions | Bosch Innovation Award 2024
Awards

Accessibility of diploma thesis | The written part of the work is publicly accessible. Ho-
wever, there is a blocking notice on the prototypes, as
Siemens owns the copyright to the programme code.
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

kXkX AMBIiB HbBim iBQM M/ T Q#H2K /2}MB|

h?2 +QKT Mv aB2K2Mb /2p2HQTDb bvbi2K + HH2/ aB2K2Mb :L 7
rBi?BM M/ QmibB/2 Q7 mbi'B -r?B+? +QMbi MiHVv KQMBiQ b M,
i22 TQr2  :"B/X .m2iQ i?2 MmK2 Qmb 2H2K2Mib bm+? b #mb# b-
i* Mb7Q K2'b- /Bb+QMM2+iQ b- +B +mBi #°2 F2'b-bi iBQMb- 7m
miBHBiv "B/ +QMbBbib Q7 ?B:?Hv +QKTH2t/ i X //BiBQM HHv- rl
7Q° +2°i BM 2 °Q b-mbm HHvBM i?2 7Q K Q7 /2pB iBQMb 7 QK bz
KQ/2HX h?2b2 2 °Q b "2 /2i2+i2/ #v aB2K2Mb- #mi +m " 2MiHv- i?2
iQ 2{+B2MiHv T°Q+2bb M/ pBbm HBx2 i?2b2 +QHH2+i2/2 Q" /i )

I1M;BM22 b iaB2K2Mb M Hvx2i?22 "Q b mbBM; bBKTH2 i2ti }H
M/ mMmMM2+2bb "BHvV T QHQM; i?2/m iBQM Q7 2T B  BMi?2 2p2Mi
M HvbBb Q72 "Q /i KQ 2 2{+B2Mi- *H2K2Mb a+?HBT}M;2° M/ 62
M TTHB+ iBQM i? i pBbm HBx2b i?2b2 BMi2 " +QMM2+i2// i rBi? (
AM i?Bb rQ F-i?2v7Q+mb T 'iB+mH "Hv QM i?2 /2bB;M Q7 /2+Qn
BKTH2K2Mi2/ BM i?2 T'QiQivTi2 mbBM; T +?2E 7F - M/ bQK2 bmB
7Q bm+? +QKTH2t/ i X

bvQm + M b22- i?2 BkkKkBbm HBXIb i?72 "+?Bi2+im 2 Q7 Qm b\
7 mHi/ i Bb;2M2" i2/ #v TB2+2 Q7 bQ7ir "2 7°QK aB2KQ# bi- r?1
L2irQ'F M WvhiBb" MbTQi2/iQ i?2# +F2M/ Qp2° 7 BH@b 72 T +72:
K2bb ;2 #mb /2+QmTH2b Qm  bvbi2K M/ i?2 bQ7ir "2 7 QK aB2K2I
i?72 "2HB #BHBivX am#b2[m2MiHv-i?2 /i Bbb p2/ BMiQ "2H iBQI
h?2:° T?ZG SA T 'QpB/2b M BMi2'7 +27Q  i?2 7°QMi2M/ TTHB+
Cpa+BTi@6 K2rQ ' F M;mH "X h?2 7 QMi2M/ Qz2'b ;2 i pBbm H
iQ T°'QpB/2 BMimBiBp2 BM7Q 'K iBQMX

##BH/mM:hRBIXBHHmMbI® iBQM b?2Qrb i?2 “+?Bi2+im 2 Q7 Qr

a2Bi2 RjR®M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

kKXjX 6Q b+?2mM;b7 > :2M

KXJ]XRX J2bb ;2 S°'QT ; iBQM

>2mixmi ;2 Bbi /B2 mb7 HHbB+?2 ?2Bi KQ/2 M2 avbi2K2 pQM ?°+7%
avbi2K2 7°°/2°M /B2 G bi- mMi2  r2H+?2° TTHBF iBQM2M QT2°'B2"
M/2°2M MB2/ ' B; ;2FQTT2Hi-r2MM r2MB; #? M;B;F2Bi2M ;2;2#2M Db
MmMi2 biCixi 2BM avbi2K / ?BM;2?2M/- /B2 EQKKmMBF iBQM xrBb
FQKTQM2Mi2M BM 2BM 2B;2M2b a2 pB+2 mbxmH ;2 MX q2H+7?2 €
#2bi2M 7C  p2 b+?B2/2M2 Mr2M/mM;bxr2+F2 ;22B;M2i Bbi- Bbi /.
"2/2mimM; X

2KM +? rB / 7QH;2M/2b :2#B2i 2°7Q b+2?i,

02 ;H2B+? /2  p2 ' b+?B2/2M2M 6Q K2M /2" J2bb ;2T QT ; iBQM |
h2+?MQHQ:B2M

KXJXkX PTIiBK H2 . "bi2ZHHmMmM;bK2i?Q/2M

aQxB H2 L2ixr2 F2- #BQHQ;Bb+?2 avbi2K2-L 2" mM;bF2ii2M- . |
0Q ' FQKKMBbb2 bi "Fp2 M2ixi2 . i2Mp2 H M;2M 2BM2 2{xB2Mi2 oF
02 "M2ixmM;2M /B2b2" i F°MM2M BM /2M K2Bbi2M 6 HH2M BM ;B;
r2°/2M- D2/Q+? FOMM2M / > mb F2BM2 AM7Q K iBQM2M 7C / b h 2z
:2i’Qz2M r2 /2MX qB2 FQKTH2t2 . i2M /2br2;2M BMimBiBp mM/ p2°b
Bbi 2BM2 2bb2MxB2HH2 6" ;2 #2B /2" 1MirB+FHmMM; bQH+?2" avbi:

mb 2 :B#i bB+? 7QH;2M/2 6Q b+?mM;b7" ;2,
oBbm HBbB2 mM;bK2i?Q/2M 7C" bi "F p2 'M2ixi2 . i2M

kX9X ai mFim B2 mM; /2 " #2Bi

2> AM? Hi/B2b2  “#2Bi mMi2 i2BHi bB+? BM /2B > mTi #b+?MB
2BM/2miB;: 2BM2K #b+?MBii xm;2Q /M2i r2°/2MX .B2 > mTi #b+
2°bi2° GBMB2 KBi /2K a KK2HM HH2' Fim2HH pQ ? M/2M2M AM
h?2K2M- #2F MMi2 Hb7 1?2072 2b2 X PK KBi /2> J i2 B2 p2 i’ mi
r2°/2M- bBM/ #2bi2?2M/2 6Q b+?2mM;2M /2" GBi2  im  xmb KK2M
rQ /2MX Mb+?HB2=2M/ 7QH;i /2  2KTB Bb+?22 h2BH KBi /2M 1 FF
/2b S°QiQivT2Mb- r2H+?22" xmK "2r2Bb2M /2  h?2b2 22" M;2xQ;2]
/B2 "2r2°imM: /2> 6Q b+?2mM:b7 ;2MX G2ixi2 2b BMFHmM/B2 i 2B
/2> "B+?iB:2M 6Q K pQM J2bb :2 S°QT ; iBQM mM/ 0Q @ mM/ L -
oBbm HBbB2 mMM:bK2i?Q/2M #2B bi "F p2 "M2ixi2M . i2MX

a2Bi2 RIRGR M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

] X J2bb ;2 S QT ; iIBQM

IK 2BM2 ?Q?2 6H2tB#BHBi i- mM #? M;B;2 1MirB+FHmMM; mM/ 2BM2
2 '2B+?2M-Bbi /B2 IM #? M;B;F2Bi xrBb+?2M /2 aB2K2Mb :L aQ7i
;7 Q=2""2/2mimM;X .m +? /B2 m7i2BHmM; /2b avbi2Kb BM FH2BWN
avbi2K BM /2" a2 ' pB+2@P 'B2Mi2/ "+?Bi2+im 2X C2/Q+? Bbi /B2 EC(
b iBOQMbQH+?2 avbi2K2 m=2"bi FQKTH2t mM/ p2 H M;i ?2Q?2M m7
#27 bbi bB¥2Z2bB22 S'QT mBQ#B2i2i 2BM2 2B?2 M G°bmM;b Mb
EQKTH2tBi i xm p2 2BM7 +?22MX AM /B2b2" "#2Bi Bbi bB+? 7C" |,
avbi2zK2 2Mib+?B2/2MrQ°/2M- /B2 2b p2 ' b+?B2/2M2M h2BH2M 2BM
mM #? M;B; pQM2BM M/2  xm FQKKmMBxB2 2MX . /m +? F MM /B?Z
bi "F2 IMIFQTTHmMM ;- aF HB2 # "F2Bi mM/ 2BM2 b+?M2HH2 1+?iX;

AK M +?bi2M #b+?MBii r2°/2M /B2 p2 i2BHi2M avbi2K2 /2" a2'p
KBi 6QFmb m7 /2 BMi2"M2M EQKKmMBF iBQM 2°FH "iX .B2/ " r
/IB2 1B;2Mb+? 7i2M mM/ ai mFim pQM 1Mi2 ' T°'Bb2 J2bb ;BM; avbi
g2Bi2°2M r2 /2M xr2B TQTmH "2 AKTH2K2MiB2 mM;2M /B2b2" h2+
mM/ T +?2 E 7F - pQ ;2bi2HHIiX

JXRX 02 12BHi2 avbi2K2 BM /2 a2 pB+2@P B.

AM /22 pB+2@P B2Mi2/UaPRi221h2M aQ7ir "2 2bbQm +2M Hb a2’
/IB2 2B;2Mbi M/B;2JQ/mH2/ "bi2HH2MX .B2b2 #B2i2M bi M/ "/BbE
mM/ bBM/ mM #? M;B; pQK wmbi M/ Q/2° EQMi2ti M/2 2" .B2Mbi2
pQM a2 pB+2b 2 bi2HHIi- /B2 KBi2BM M/2°  FQKKmMBxB2 2M F°M
rB'/-mKL +? ' B+?2i2M pQM 2BM2K a2 pB+2 M 2BM M/2 2b xm C#?2
XrBb+?2M xr2B Q/2° K2? 2°2M h2BH2M /2b avbi2Kb xm jX@®i/BMB
2BM 2BM7 +?2° m7# m KBi/2M #? M;B;F2Bi2M /2 2BMx2HM2M JC
m7 /B2b2 q2Bb2 F MM KBi aP 2BM b2?  ~2tB#H2b- 2MiFQTT2HIi:
C2/Q+? Bbi /B2 EQQ /BM iBQM /2 a2 pB+2b 2BM2 ; Q=2 >2" mb7
EQKKmMBF iBQMbi2+?MBF2M 2Mibi M/2 Mj-XIR¥XRPR2?bB 21228 K2E / 2 |
.2b q2Bi2°'2M r2Bb2M p2'i2BHi2 avbi2K2 ;2rBbb2 1B;2Mb+? 7i2M
[2M2M 2BM2 "2r2 imM; /2b avbi2Kb /m +?;27C?ir2 /2M F MMX .B2
JXRXRH miR iX (

a2Bi2 R8RER M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

##BH/mM,;. [ XRXHHmMM; 2BM2b avbi2Kb- r2H+?2b m7 2BM2 a2 g
i2+im 2 #2 m?i

JXRXRX 1B;2Mb+? 7i2M xm ™ "2r2 imM; pQM p2 i2BHi2N

B2 1MirB+FHmMM: 2BM2b p2 i2BHi2M avbi2Kbh Bbi F2BM H2B+?i2b
rB+?iB:- /B2 6mMFiBQMb7 ?B;F2Bi/2b Mr2M/mM:bbvbi2Kb 2 KBii2
GBbi2 bBM/ /B2 1B;2Mb+? 7i2M mM/ J2 FK H2 2BM2b aP @avbi2Kb
"2r2°imM; 2 KO HBjH?2M X (

CEQTTHMMBM?2 2Q?2 IMiFQTTHMM; /2" 2BMx2HM2M EQKTQM?2
_QHH2- MK 2BM2 mM #? M:B:2 1IMirB+FHmMM; mM/ 2BM2 ?2Q?2 6
2 2B+?2MX

CG i2Mx BM p2'i2BHi2M avbi2K2M /B2 _2bbQm +2M m7;2i2B
/2mimM;- /B2 EQKKmMBF iBQM /2 EQKTQM2Mi2M KBi 2BM2°
:2r 2 H2Bbi2MX

C aF HB2 # |HZBR M2 Mr2M/mM;2M KCbbh2M BM /2 G ;2 b2BM- bE
MxmT bb2M- /B2 /m +? /B2 AMi2"  FiBQM /2 "2Mmix2 KBi /2
2 K°;HB+?i 2BM2M 2B#mM;bHQb2M- MB+?i 7 mbi B2 2M/2M

Cq i# F2Bio2 i2BHi2 avbi2K2 KCbb2M BM /2" G ;2 b2BM-B? 2 E
?B2 2M mM// Im +? 2BM2 H2B+?i2 q i# F2Bixm 2 HBbB2 2N\
avbi2K2 bi2HH2M H M;7 BbiB; 2BM2M 2 ?2#HB+?2M EQbi2M
g imM;/ X

Cwmp2 H bbBIER2BIM2 2" 7QH; 2B+?2 Mr2M/mM; xm ;2r ? H2Bb
aQ7ir "2 KBi ?2Q?2° _Q#mbi?2Bi mM/ wmp2 H bbB;F2Bi- / 62
MM2 rCMb+?i2 mbrB FmM;2M ? #2M F°MM2M- /B2 BM S Q/mF
r2 - /2M F°MM2MX

C 02 7C;# ER2&® MM 2b xm mb7 HH2M pQM Mr2M/mM;bbvbi2K:

a2Bi2 ReRGR M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

2 ?2#HB+?2 EQbi2M BMJBHHBQM2M?°?2 2Mibi2?2MX . ?2 Bbi
/IB2b2 mb7 HH2 xm KBMBKB2 2M mM/ 2BM2 bi2iB;2 02 7C;# I

C1r2Bi2 # F2BK G2#2MbxvFHmb 2BM2° Mr2M/mM; Bbi /B2 FC
i12°# F2Bi iB27 p2° MF2'i-/ bB+? :2b+? 7ibbx2M "B2M bi M
aQ7ir 2-/B2/B26 ?B;F2Bi #2bBixi- bB+? ~2tB#2H M /B2b2
#B2i2i 2 ?2#HB+?2 0Q i2BH2X

JXRXkX EQKKmMBF iBQMbi2+?MBF2M BM p2 i2BHi2 av

.B2 EQQ'/BM iBQM mM/ EQKKmMBF iBQM BM p2 i2BHi2M avbi2K2M
MbT m+?bpQHH2M m7; #2 r2°/2M- bQ# H/ / b avbi2K 2BM2 #2b
avM+? QMBb iBQM mM/ EQQ'/BM iBQM pQM a2 pB+2b BK HH;2l
MB+?i i BpB HX "2BbTB2Hbr2Bb2 KCbb2M aB2 bB+? Mm  2BMK +
a2 'pB+2b HH2 :QQ:H2 TTb #2bi2?2M KCbb2M-/ KBi JBHHBQM2M
"#2Bi2M FOMM2MX 1b Bbi Qz2MbB+?iHB+?-/ bb bQH+?2 avbi2K2 H
L2ixr2°F pQM #? M;B;F2Bi2M r2°/2M F°PMM2MX 1BM r2Bi2°2" Sm
Bbi-r "2,qb T bbB2'i-r2MM 2BM a2 pB+2 mb7 HHi mM// KBi /2"
MB+?i K2?" K°;HB+? Bbi\ 1BM2 mbM ?K2bBim iBQM /B2b2" i F MN
avbi2K 7C?°2M Q/2 BK 1ti 2K7 HH 2BM2 E2ii2M 2 FiBQM mbH°b2N\
/12" ;2b Ki2M Mr2M/mM; 7C? iX . KBi bQH+?2 ax2M "B2M p2 KB2/Z
AM7Q K iBQMb mbi mb+? /2" JQ/mH2 /2b p2 i2BHi2M avbi2Kb p2
r2 /2M F MM- ? #2M bB+? p2 b+?B2/2M2 EQKKmMBF iBQMbi2+?1I
M +?27QH;2M/2M IMi2 F TBi2HM 2 'FH "i9 M/ p2 ;HB+?2M r2 /2MX

JXRXKkXRX .B " 2Fi2 EQKKmMBF iBQM xrBb+?2M /2M a2 pB+2b

.B2 i'BpB Hbi2 G°bmM; r "2 2BHWRAIBZGE KPR M 2 * EKkHBbWY? 3MV/2 M

2BMXx2HM2M h2BH2M /2b p2 i2BHi2M avbi2KbX 1BM _S* Bbi 2BM2
2 ' K°;HB+?i- 2BM2 6mMFIiBQM Q/2 J2i?Q/2BM 2BM2K M/2 2M 2Mi
Hb Q# bB2 HQF H m7;2 m72M rC /2X HH2 /BM;b 7C? i /IB2b xm
2BMx2HM2M a2 pB+2b /B 2Fi KBi2BM M/2 FQKKmN8xB 2~ FEId MNB2M |
BbiX .B2 L im "  /B2b2° EQKKmMBF iBQMbi2+?MBF #2M°iB;i 2BM?2
/IB2 EQKKmMmMMBF iBQMbT "iM2" bi2ib m7 /B2 C+FK2H/mM; /2b N
:2rBbb?2Bi xm 2°H M;2M-/ bb /B2 L +? B+?i 2 7QH; 2B+? C#2 K
B#2 i ;mM; ? i 2BM2 ;2 BM;2 2 aF HB2 # "F2Bi BK :2;2Mb ix xm"~
/[ Im +?/ bg i2M m7 /B2 C+FK2H/mM; 02 x°;2" mM;2M 2Mibi2?z
2BM2 ;2rBbb2 :7°=22""2B+?2M-r2 /2M bB2 xm mM/m +?bB+?iB;2M
Xm m7r2M/B;2 g imM; mM/ 2 b+?r2i2  1'r2Bi2 mM; /2b avbi2Kb
/IB2 M7Q° /2 mM;2M M /B2 1+?ix2BiFQKKmMBF iBQM 2" 7CHHi r:
KBi2BM M/2 FQKKmkMBxB2 2MX (

a2Bi2 RA&RGR M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

##BH/mMM;1IXMX' 2BbTB2H 7C" 2BM p2 i2BHi2b avbi2K KBi /B 2F
()

JXRXKkXKkX 02 ' r2M/mM; 2BM2" ;2K2BMb K2M . i2M# MF

1BM2 r2Bi2 2 J°;HB+?F2Bi /2b AM7Q K iBQMb mbi mb+?b FCMMi2
;2K2BMb K2 . i2M# MF b2BMX AM /B2b2° "+?Bi2Fim° bBM/ HH:
. i2M# MF@a+?2K #? M;B;-r2H+?2b /B2 EQTT2HmMM,; 2/mxB2 iX .
EQKKMmMBF iBQMbr2;2-rB2 2bjKX§2 /R2 MA#B H Bbh-;rB°/ 2BM b2?" C#2°
m7# m /2b p2 i2BHi2M avbi2Kb ;2b+? z2MX g2Bi2°2 a2 pB+2b F
r2 " /2M-/ bB2 Mm  KBi /2K . i2M# MF@a+?2K FQKKmMBxB2 2M |
i2M# MF@a+?2K M;2T bbirB /- KCbb2M HH2JQ/mH2 M;2T b
FOMMi2 KBi ;7 Q=2K m7r M/ p2 " #mM/2M b2BMX 1BM2 ?Q?2 aF H
BM/2M K2Bbi2M 6 HH2M b2?  ?2° mb7Q /2 " M/-/ D2/2b JQ/mH /:
BMb#2bQM/2 2 #2B "2H iBQM H2M . i2M# MF2M-/ /B2b2 pQM L im
k-j)

a2Bi2 R3RERM
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

##BH/mM;apbRK KBi . i2ZM# MF Hb x2Mi®” H2" EQKKmMBF iBQI

JXRXKXjX LmixmM; pQM 2BM2K J2bb ;BM; avbi2K

"2B /2 02 r2M/mM; pQM 2BM2K Q/2  K2? 2 2M J2bb ;BM; avhi2K2M
iBQM C#2  2BM2M Q/2° K222 2 x2Mi® H2 SmMFi2 j28@Ri2F 2 MB\R2B/M
BbiX 1BM a2M/2" b+?B+Fi b2BM2 L +? ' B+?ixm /2K L +? ' B+?i2M@a
M2BM2M Q/2° K22 2 2 1KT7 Mj2 "M r2Bi2 H2Bi2iX (

.M +? /2M x2Mi> HBbB2'i2M m7# m #H2B#i/ b p2 i2BHi2 avbi2K Cj
#2BK m7i 2i2M 2BM2b 62?2H2 b xm 2BM2" 2 ?22#HB+? p2 2BM7 -
EQTTHmMM; /2 a2 pB+2b Bbi b2?  MB2/'B;-r2BH/ b J2bb ;BM;@a
XrBb+?2M /2K 1KT7 M;2  mM/ /2K a2M/2  p2 i'BiiX aQKBi FOMM21
a2 pB+2b H2B+?i KBi KQ/2 M2 ®M 2 b2ixi r2 /2MX (

.B2B#2'i°" ;mM; Bbi BM /B2b2K 6 HH pQHHbiIi M/B; bvM+? QM- /

MB+?i m7 /B2 MirQ'i /2b M/2°2M r "i2M KCbb2M- r2BH /B2 L +
02 KBiiH2 C#2 ;2#2M rB /X .B2 aF HB2 # "F2Bi pQM p2 i2BHi2N
avbi2K2 p2'r2M/2M- Bbi m7; mM/ /2°2M bvM+? " QM2M L im" ;" mM/b
/| ?22° m+? xm aTBix2Mx2Bi2M /B2 G bi /2 K2Mmix2 bi M/? Hi2MX

wmb ixXHB+? rB'/ m+? /B2 xmp2 H bbB;2 L +? B+?i2MC#2i ;mM; b
r2BH L +?2 B+?i2M- /B2 MB+?i xm;2bi2HHi r2 /2M FOMM2M- /[ [2°
2 °2B+?# " Bbi- xrBb+?2M;2bT2B+?2 ir2 /2M-/ KBi/B2b2 xm 2BM
1KT7 M:;2° ;2b2M/2ir2 /3M FOMM2MX (

.2b q2Bi2°2M 2 °K°;HB+?i 2BM2 "+?Bi2Fim" KBi J2bb ;BM;@avbi
i2°# "F2BiX .2MM /m +? / b >BMxm7C;2M 2BM2b r2Bi2°'2M a2 pB-
EQKKmMBF i BQMbF M H2 #22BMi" +?iB;iX aQKBi F MM/ b avbi2K
Q?M2 ;' Q=2M m7r M/ mK /2bb2M 6mMFiBQM HBi i 2 r2Bi2 ir2 /2N

a2Bi2 R\RpR M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

/| bavbi2K ~2tB#2H #H2B#i mM/ KBi/2M M7Q /2 mM;2M /2b IMi2 M2
KBir +?2b2M F)MMX (

AM "2xm; m7 /B2 G i2Mx #B2i2i /B2 02 r2M/mM; pQM J2bb ;BM;@ a
2 mMmM;bx2Bi2M- BMb#2bQM/2 2 m7; mM/ /2 bvM+? QM2M B#2
2{xB2Mi2 mM/ x2BiM ?2 EQKKmMBF iBQM xrBb+?2M /2M p2 b+?
p2 i2BHi2M aMbi2KbX (

##BH/mM;J20DX;BM; avbi2K Hb x2Mi® H2 " EQKKmMBF iBQNM

AK 7QH;2M/2M E TBi2Hr2 /2M rB" MmM /2i BHHB2 i m7 /B2 6mMFil

jXkX 1Mi2 T Bb2J2bb ;BM; avbi2Kb

J2bb ;BM;@avbi2K2 #B2i2M 2BM2 ?2 pQ " ;2M/2 G°bmM; 7C" /B2
avbi2K2M- rB2 2b BXKEXKBARA;i BbiX AM /B2b2K E TBi2H rB/ m7 /:
/B2 6mMFiBQMbr2Bb2 pQM bQH+?2M L +? B4Pi2M@avbi2K2M 2BM

.m +?2 2BM J2bb ;BM; avbi2 K mBM BH@EI2L KT 7 MJRDOK DI "F 2Mi @

FQTT2Hi-/ bB2 C#2  2BM2M :2K2BMb K2M 02 KBiiH2' /2K J2bb ;B
B2 a2M/2° KCbb2M L +? B+?i2M M/ b J2bb ;BM; avbi2K C#2 i’

2°?2 Hi2M /B2 L +? B+?2i2M pQK L 4P B+?i2M@avbi2KX (

. KBi /B2 L +? B+?i2M MB+?2i /m +?22BM M/2  :2  i2M-rB / T°Q Mr2
F iBOQMbRZM2MP2YMB2 i- C#2 r2H+?2M bB+? /B2 EQKKmMBF iBQI
FOMM2MX qB2 pB2H2 a2M/2° Q/2  1KT7 M;2  2b BM 2BM2K E M H ;B¢
r2Bb2 FOMMi2 2b BM 2BM2K JQMBiQ BM;bvbi2K K222 2 a2MbQ 2M
2K2bb2M2M . i2M 2BM2KE M H C#2'i> ;2MX m7 /2  M/2°2M a2Bi2

a2Bi2 kyRj@&M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

2#2M-r12H+?2 /B2 . i2ZM BM 2BM2 . i2M# MF b+? 2B#i mM/ 2BM 2]
7C /B2 mbr2 ' imM; 2Mi;2;2MMBKKipXX@8BWi/PB252BHM2BMTB2H pBbm

wmb ixHB+? F MM / b J2bb :BM; avbi2K L +? B+?i2M p HB/B2 2M- b
/Im +? pQ /2}MB2'i2 2:2HM M /B2 ;22B:M2i2MQINK'RXI M/®~ 2B B2 VH 2
2BM 2BM?2BiHB+?2  mM/ xmp2 H bbB:2  q2; 7C" [B2 EQKKmMMBF i

##BH/mM;1jXMX2BbTB2H 7C" 2BM p2 i2BHi2b avbhi2K KBi 2BM
avbi2K

jXkXRX 1Mi2 T°Bb2 a2 pB+2 "mb

P: MBb iBQM2M bi2?22M Q7ipQ /2 >2> mb7Q /2 mM;- p2 b+?B2/21
BM/ bp2 i2BHi2 avbi2K BMi2;:"B2 2M xm KCbh2M- mK 2BM2 2z2FiB
iBOM xrBb+?2M B?°2M avbhi2K2M xm 2 K°:HB+?2MX AM /B2b2K EQM
2BM2 2Mib+?22B/2M/2 QHH2-/ bB2 Hb "BM/2:HB2/ xrBb+?2M /
/IB2M2M mM/ /2M "2B#mM:bHQDb2M mbi mb+? pQEAM7Q K iBQM?2|

B2 02 r2M/mM; p2 ' b+?B2/2M2  S'QiQFQHH2 rB2 _lah- aP S- CJ
2BM2K p2 i2BHi2M avbi2K F MM xm 2BM2" ?2Q?2M EQKTH2tBi i 7
/ "mK ;2?i- /B2b2 S"QiQFQHH2 KBi2BM M/2  xm AMiRMT Bb2MaR SBR+
"mb UlaBMb aTB2HX 1BM la" 7mM:B2i Hb x2Mi> H2 EQKT iB#BHB
P2 b+?B2/2M2 avbi2K2 mM/ S QiQFQHH2 M ?iHGb KBi2BM M/2" xn

.B2b2 AMi2:  iBQMF MM /m +? p2 ' b+?B2/2M2" / Ti2 2 HBbB2 ir2"
FQMp2'iB2 2MX . /m +?2 F MM /2" 1a" /B2 AMi2 QT2  #BHBi i xrB
.B2b 2 K°:HB+?i 2BM2 2{xB2Mi2 AMi2;  iBQM pQM #2bi2?22M/2M a
PQM avbi2K2M- /B2 M #2biBKKi2 STQIiQFQHH2 :2#mM/2M bBM/X
/B2 AKTH2K2MiB2 mM; mM/ q imM; 2BM2b 1a" D2/Q+? 2BM2M 2°
MMi2 b+?B2/HB+?22M EQKKmMBF iBQMb M7Q /2 mM:2M /2" S Qi
##BH/MMBbi 2BM 2BM7 +?22b Mr2M/mM:b#2BbTBRIG2BM2b 1a"b /

a2Bi2 kRRGRM
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

##BH/mM;1[BXMBM7 +?2° 1Mi2 T Bb2 a2 pB+2 "mb

jXKXKkX L +?2°'B+?i2M

. bEQMx2Ti/2 L +? B+?i#BH/2i/ b>2 xbiC+F /2" EQKKmMBF iBQM
avbi2KbX 1BM2 L +? 'B+?i #2bi2?i BM /2" _2;2H mb p2'b+?B2/2
ai mFim> mM/ 6mMFIiBQM HBi i /12}MB2 2MX hvTBb+?2 r2Bb2 mK7 t
1H2K2M)2, (

C>2 /2" .2°>2/22BM2° L +? ' B+?i2Mi? HirB+?iB;2J2i/ i2M-/B2
imM; mM/ g2Bi2"H2BimM; /2 L +? B+?i 2Mib+?2B/2M/ bBM/X .
rB2 / b 1IM+Q/BM; /2 L +? ' B+?i- _QmiBM;:@AM7Q K iBQM2M
Q'ib/2 L +?2 ' B+?i mM/ K°;HB+?2 r2Bb2 m+? bB+?2 ?2Bib 2
mi?2MiB}xB2 mM; mM/ miQ BbB2 mM; "2H2p Mi bBM/X

C"Q/v .2'"Q/2BM2 L +? B+?i2Mi? Hi/B22B;2MiHB+?2M . i2M-/
bQHH2MX .B2b F°MM2M #2BbTB2Hbr2Bb2 h2tiM +? B+?i2M- bi’
sJG@6Q K i-"BM '/ i2M Q/2 . i2M BM M/2°2M 6Q K i2M b2BM:
/IB2 M7Q /2 mM;2M mM/ /2M wr2+F /2 L +? ' B+?i MX C2/Q+?

/ bb/B2J2M;2 /2 . i2M BK "Q/v ;2 ' BM; ;2? Hi2M r2 /2M bQH}
rB/-/ bb/ bJ2bb ;BM; avbi2K C#2 H /2M rB /X g2MM . i2M pQN\
p2 b+?B+Fir2 /2M KCbb2M-r "2 /B2 B#2 i ;mM; 2BM2b GBM

2ti2 " M2b aT2B+?2 bvbi2K-rQ /B2 . i2M bB+? #2}M/2M- /B2 QT

B2 EQK#BM iBQM mb >2 /2  mM/"Q/v 2 Ko HB+?i 2b- AM7Q K iBQN
BMM2 ? H# /2b J2bb :BM:@avbi2Kb xm i° MbTQ iB2 2MX . /m +1
2{xB2Mi2 EQKKmMMBF iBQM BMM2'? H# /2b J2bb :BM:@avbi2Kb ;2

JXKXjX Zm2m2hb

.B22bb ;2 ZmRM 2BM 2bb2MxB2HH2 h2BH /2b J2bb ;BM;@avbi2Kb
HBi i-L +?2 B+?i2M 7C" 2BM2M #2biBKKi2M Mr2M/mM:b7 HH BK J:
.B2 a2M/2" "2B?2M L +? B+?i2M BM /B2 Zm2m2 2BM mM/ /B2 1KT7

C#2 /B2 Zm2m2 2Mi;2:2M- rB2 2bjRMm22" F 2 RN BN j X (

.B2 bi M/ /K =B;2M Zm2m260B7 Qi 2M / BB "bi BPBWNM WBPRXP\L #2/2mi
/| bb/B2D2MB;2M L +? B+?i2M xm2 bi#2 "#2Bi2ir2 /2M-r2H+?2 HEL

a2Bi2 kkR@&M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

rQ /2M bBM/X .B2b ;2r ? H2Bbi2i 2BM2 pQ ' ?2 b2?# "2 #rB+FHm
2BM2 Q' /MmM;b;2K =2 EQKKmMBF iBQM xrBb+?2M /2M p2 ' b+?B2/2
2 'KO;HB+?ijnB /X (

.B2 a2M/2° mM/ 1KT7 M;2° F°MM2M [/ #2B p°HHB; mM #? M;B; pQC
BMi2® ;B2 2MX .B2b #2/2mi2i-/ bb a2M/2 L +? B+?i2M BM /B2 Zm:
mK /B2 02 ' 7C;# "F2Bi /2 1KT7 M;2° FCKK2 "M xm KCbb2MX :H2B+
L +? B+?i2M mb /2  Zm2m2 # m72M mM/ p2° "#2Bi2M- Q?M2 m7
a2M/2°M M;2rB2b2M xm b2BMX (

##BH/mM;1BXAMX Zmj2m2 (

1b F°MM2M pB2H2 S ° K2i2 pQM 2BM2 Zm2m2 FQM};m B2 ir2 /2M
C.2 LK2/2 Zm2m2
C.B2:°°9=2/2"Zm2m2
C .2 aQ'iB2 H;Q Bi?Kmb 7C /B2 L +? B+?i2M

1BM2 bT2xB2HH2 i /2 Z&h2@322BoM;/2/BabB2e2Hh2BM? Hi2M L +? B
r2H+?2 MB+?i xm;2bi2HHir2 /2M FQMMi2MX hvTBb+?2 r2Bb2 #2BM
/IB2 BK"Q/vF2BM ;CHIiIB;2b6Q K iQ/2 2BM2 mM;CHiB;2wB2H@Zm?2
J2bb ;2 Zm2m2 #2bi2?i/ "BM-L +?2 B+?2i2M m7xm#2r ? " 2M- /B2 M
r2°/2M FQMMi2M-/ KBi bB2 bT i2- mMi2 " bm+?2i mM/ K°;HB+?2 r2B
FOMM2MX .m +? /B2 02 r2M/mM; 2BM2" .2 /@J2bb ;2 Zm2m2 F°I
2BM2 #2bb2°'2 62?H2 #2? M/HMM; mM/ @iQH2 Mx #B2i2M-/ bB
L +?2 " B+?2i2M xm BbQHB2 2M mM/ B2T ~ i xm #2? M/2HMX (

JXkX9X J2bb ;2" QF2 mM/ *Hmbi2"

B2 E2"MFQKTQM2Mi2 2BM2b J2bb JRKb a2biZXARBbR2 72" ? Hi /B
L +?2 °B+?i2M /2> a2 pB+2b mM/ H2Bi2i bB2 Mb+?HB2=2M xm /2M !
C#2 MBKKi mMi2> M/2°2M 7QH)2M/2 m7; #2M, (

Cl ? Hi/2 L +? B+?2i2M" " QF2 2KT7 M;i2BM;2?2M/2 L +? B+?
a2 pB+2b mM/ bQ ;i 7C" / b xmp2 H bbB;2 a2M/2M M /B2 wB2F

CaT2B+?2 M /2 L +? B2?"2RF2 F MML +? B+?i2MpQ C#2 ;27?2
MK bB+?2 " xmbi2HH2M-/ bb bB2 MB+?i p2 " HQ 2M ;2?2M- 7 HH
MB+?i p2'7C;# ~ BbiX

C _QmiBM; pQM L +? B2?"2RQF2 H2Bi2i 2BM;2?2M/2 L +? B+?i2M
+?2M/2M wB2H@a2 pB+2b r2Bi2 - # bB2'2M/ m7 /2}MB2 i2M _

a2Bi2 kj R{RV
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

IK mb7 HHbB+?2 ?2Bi mM/ aF HB2 # "F2Bi xm ;2r ? H2Bbi2M- F
*Hmbi2Z2WW B2#2M r2° /2M- /B2 mb K2?°2°2M J2bb ;2@" QF2 M #:
2 ' K°;HB+?2M /B2 _2THBF iBQM mM/ 02 i2BHmMmM; pQM L +?'B+?i2M
;B#i xr2B ; M;B;2 "+?Bi2Fim 2M 7C g2bb ;BM;@*Hmbi2 , (

CJ bi2 @aH pAM /B2b2° "+?Bi2Fim  bBM/WIR2n'M&H 2i2BIM " i2BHIi X
.27 ) bi2 @" QF2 C#2 MBKKi /B2 > mTi m7; #2M /2 L +? B+’
@p2 i2BHMM;-r ? 2M/ /B2 aH p2@" QF2 Hb" +FmT /B2M2MN
/12b J bi2°'b 2BMbT BM;2M F°MM2MX

C S22 @iQ@sSB2" ? #2M HH2 ""QF2 BK *Hmbi2 /2Mb2H#2M ai in
rB°"/ BM K2? 2°2M " QF2 M "2THBxB2 i mM/ ;2bT2B+?2 iX . /m"~
[/ MXx mM/ mb7 HHbB+?2 ?2Bi 2 "2B+?i-/ D2/2L +? B+?i K27 2
""QF2'M ? iX

i XkX8X EQKKmMMBF iBOQMKQ/2HH?2

1BM J2bb ;BM; avbi2K p2'2M/2i 2BM2b Q/2° K2? 2 2 EQKKmMBF
" mM/H ;2 7C" /B2 EQKKmMBF iBQM /2" xm p2 #BM/2M/2M avbi2K:

iXkX8XRX SQBMi@iQ@SQBMi

AM 2BSIQEMi @i  E@RRMMBF iBQMbKQ/2HH ;B#i2b Mm  2BM2M a2M/:
T'QL +?2 B+?2iX AK 6 HH-/ bb 2b K22 2 2 TQi2MxB2HH2 1KT7 M;2"
'B#i- F MM Mm" 2BM 2BMxB;2  bB2 i ib +?HB+? 2 2?2 Hi2MX AM /B2Db2
K M+?K H*QHT2iBM; @ *Q¥Mbx2B2M2i- /| bB2 mK /2M 1KT7 M; /2°
FOQMFmM "B2 2MX .B2b2b JQ/2HH BB i B I2HH4XBH/mM;

.B2b2b JQ/2HH #B2i2i 2BMB;2 MCixHB+?2 Mr2M/mM;b7 HH2X wmK
6Q K/BQ /" H M4pRMr,dM/2i r2°/2M- BM/2K /B2 L +? ' B+?i2M m7 K27
1KT7 M;2° m7;2i2BHir2 /2MX m7 /B2b2 q2Bb2 FCMM2M "#2BibH I
avbi2K2 Q/2° S'Qx2bb2 p2 i2BHir2 ' /2M- mK /B2 :2b KiH2BbimM; |
()
1BM 2 H@qQ H/ ax2M 'BQ F°MMi2 rB2 7QH;i mbb2?2M, .B2 S C7
C#2 |/ bJ2bb ;BM; avbi2K m7 K2?°'2°'2 a2 p2 p2'i2BHir2 /2MX .
i2B pQM 2BM2K S°'Q/m+2° BM 2BM2 bT2xB2HH2 Zm2m2 ;2b+?B+F
bi2?i #2 2Bi- mK /B2 2BM;2?2M/2M GBMFb xm /2M . i2B2M xm 2K
C#2 T C72MX .2 ""QF2 rB '/ /B2b2 L +?'B+?i 2BM2K /B2b2" a2 'p2
a+ M@oQ ; M; bi "i2MX

a2Bi2 k9R@M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

##BH/mMM,: KBQOBMi@iQ@SQBMi JZbb :BM: JQ/2H (

JXkX8XkX Sm#HBb?@am#b+ B#2

AKSM#HBb?@am#br2 B2MIQ+2HBH?i2M KBii2Hb L +RQBHEMBEMB@ ? 2 |
TB2'iX "2BbTB2Hbr2Bb2 FOMMi2M aB2 7C  D2/2M Mr2M/mM;b7 HH :
L +?2 B+?i2M xm 2BM2K #2biBKKi2M h?2K 2°?2 Hi2M K°+?i2M- K2H/
L +?2 B+?2i2mAbW/ BH2MM a2M/2° /B2 xm C#2"i> ;2M/2 AM7Q K iBQ]
Um#NBD2 /2M BKK2' HH2 am#b+'B#2  /2b h?2K b /B2 L +? B+?2i 2"
FMM m+? BM /2" #eBH/ MM r2 /2MX m=2"/2K ;B#i 2b F2BM2 1B
?BMbB+?iHB+? /2° _QHH2M- /B2 2BM a2 pB+2 2BMM2?K2M F MMX
mM/ Sm#HBb32 b2BMX (

1BM Mb+? mHB+?2b "2BbTB2HTr "2 2BM "2Mmix2" FiBpBi i2ZM@h"
SmM#HBDb?2 mM/ xr2B am#b+ B#2 M #2bi2?iX .2 S°'Q/m+2 -r2H+?
b KK2Hi- p2°'b+?B+Fi /B2 AM7Q K iBQM2M xm 2BM2K #2biBKKi2
/2b hQTB+b p2° "#2Bi2M /B2b2 L +? ' B+?i2M-rQ#2B /2" 2BM2 /B2

bT2B+?2 i mM/ /2> M/2°2/B2b2 7C" 2BM 1KT7j3?HmM;bbvbi2K mb

##BH/MM,. XSX¥#HBb?@am#b+ B#2 J2bb :BM; JQ/2H (

iXkXeX EQMbmKKQ/mb

.B2b2" bT2Fi /2  EQKKmMBF iBQM i BziMm™ m7 /B2 1KT7 M;2" x
1KT7 M;2° /B2 . i2M 2 °? Hi2MX AK gq2b2MiHB+?2M ;B#i 2b BM /B
p2°'b+?B2/2M2 02 #> m+?bKQ/B-r2H+?2 BM /2K 7QH;2M/2M E TBi2t
"B+?iB;2M JQ/mb Bbi 2MibT 2+?22M/ /2M M7Q /2 mM;2M- /B2 / b p2
Xmi 2z2MX

a2Bi2 k8R@&M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

JXkXeXRX Smb?

AMMb?@J@ZMBBHI/ b J2bb ;BM; avbi2K b2H#2 /B2 L +? B+?i2M |
?2B=i BKK2 - r2MM 2BM2 M2m2 L +? ' B+?i #2BK ""QF2° MFQKKi
1KT7 M;2°"M r2Bi2 ;2H2Bi2iX .B2b2  JQ/mb ? i 2BM2 b2?  ?2Q?2 1+7?
C#2'i> ;2M/2 AM7Q K iBQM Q?M2 02°x°;2 mM; M /B2 1KT7 M;2" rz

AM /B2b2K JQ/mb #2bi2?i/ b STQ#H2K-/ bb /2"  J2bb ;2@" " QF2 M
p2 " 7C;i- Q# /2" 1KT7 M;2 C#2 ? mTiBM /2 G ;2 Bbi-r2Bi2"'2 L +7?°
1KT7 M;2° F°MMi2 C#2 H bi2ir2 /2M-r2MM BM Fm x2 w2Bi b2? p
r2°/12M-r2BH /2" 1KT7 M;2  b2H#bi MB+?i bi2Zm2°"M F MM- rB2 pB2H.
r2°"/2MX IK /B2b2 STQ#H2K iBF xm H°b 2N HD2Z @* @N2VQaNB B b2<Bnivb2 \
/| KBi /B2 B#2 i° ;mM;b" i2 ;2 2;2Hid2 /2M F MMX (

JXkXeXkX SmHH

AKSMHH@EBE@Mmbb/2° L +? B+?i2M2KT7 M:;2° BKK2' #2BK J2bb :BM;
L +?2°B+2?2i2M 7° ;2MX m7 /B2b2 q2Bb2 F MM /2" 1KT7 M:2' /B2 02"
BM B#2 2BMbiBKKmM: KBi b2BM2"° 2B;:2M2M E T xBi i bi2m2 " MX (
2BM2K ;22B:M2i2M w2BiBMi2'p HH /B2b2 #7 ;2M /m +?27C? 2M- m¥
q2MM /B2b2b AMi2 p HH xm MB2/°B; ;2r ?Hi rQ /2M Bbi- r2°/2M /B2
PB2H2M M7 ;2M D2/Q+? b2H#bi b2?" bi “F #2H bi2iX . "C#2' ?BM |
/B2 AKTH2K2MiB2 ' mM; 2BM2° mMMFQKTHBxXB2'i2M 6Q K pQM G bi?2
D2/2° 1KT7 M:2° 2BM2 L +?2°B+?2i Mm"/ MM 2Mi;2:2MMBKKi- r2MM
E T xBiip2 J@)iX (

iXkXdX Zm HBiv@Q7@a2 pB+2: MiB2M

. KBi/B2PT2 iBQM 2BM2b p2 i2BHi2M avbi2Kb xmp2 H bbB; 7mil
avbi2K #2biBKKi2 : * MiB2M xmbB+?2 MX C2/Q+? ? #2M ;2rBbb2
1z2Fi m7 /B2 S2 7Q K M+2 /2b avbi2KbX "2BbTB2Hbr2Bb2 rB '/ 7C"
BM 2BM2K *Hmbi2 @avbi2K pB2H _2d4?2MH2BbimM; #2M°iB;iX (

jiXkXdXRX wmbi2HHmM;b; ~ MiB2M
IK 2BM2 xmp2 H bbB;2B#2 i ;mM; xrBb+?2M *QMbmK2 mM/ S Q/
p2 b+?B2/2M2 ai” i2;B2M 7C /B2 L +? ' B+?2idMC#2 i° ;mM; p2 7C;:

C @JQbi@PMHRR2 rB'/ 2BM2 L +? B+?i ?2°+?bi2Mb 2BMK H C#2
D2/Q+? /B2 J°;HB+?F2Bi-/ bb /B2 L +? B+?2ir ?2 2M/ /2b B#2 i’

2?21 X
C i@G2 bi@PMB2b2 J2i?Q/2 bi2HHiIi bB+?2 -/ bb 2BM2 L +? B+?
PQHHDbI M/B; C#2'i° ;2MrB /X 1b F MM D2/Q+? pQ ' FQKK2M-/ b
C#2'i° ;2M B /- mK bB+?2 " xmbi2HH2M-/ bb bB2 2°7QH; 2B+?
C 1t +iHv@PM2B /B2b2  ai” i2;B2rB"/; ~ MiB2'i-/ bbD2/2L +?°B
C#2'i" :2MrB /X . /m +?2rB°/ bB+?22 :2bi2HHi-/ bb mTHBF iZ

F2BM2 L +? ' B+?i2M p2 ' HQ 2M ;2?22MX

a2Bi2 keR&M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

B2 K2Bbi2M J2bb ;BM;@avhi2K2 #B2i2M /B2 i@JQbi@PM+2 Q/2°
1t +iHV@PM+2 rB //m +? B? 2 EQKTH2tBi i Mm" pQM K M+?2M J2|
(d)

1BM2 r2Bi2 2 : MiB2-r2H+?22/m +? J2bb ;BM; avbhi2 Kb BbPR®@ + 71
# b2/ 2i2MiBR® /B2 aT2B+?2 " mM; /2 L +? B+?i2M m7 /2 62biTH
.*Q=2M 0Q i2BH KBi bB+?-r2BH L +? ' B+?2i2M C#2"  2BM2M H M:2" 2N\
m7#2r 2°ir2°/2M FOMM2MX . /B2 J2bb :2b m7 /2 62biTH ii2 T2 |
MB+?i Mm  BK _ J #2}M/2M-F MM F2BM . i2Mp2 Hmbi m7i 2i2MX 1b
g imM:b “#2Bi2M M /2M 1KT7 M;2 M i Qix/2K bB+22 :2bi2HHi r2"/:
P2'HQ 2M E2?2MX (

iXkXdXkX aQ'iB2 mM:b; * MiB2M

1BM r2Bi2 rB+?iB;2 bT2Fi Bbi /B2 _2B?2M7QH;2 /2 L +? B+?i2
Mm® #2B *Hmbi2 @avbi2K2M _2H2p MxX .2MM BM 2BM2K *Hmbi:
P /MmM; C#2 K2? 2 2" QF2 ?BMr2; b2? 2bbQm +2MBMi2MbBp
/IB2 L +? B+?i2MQ /MmM; bBM/ BM) /2" S tBb C#HB+7?, (

CLQ@P /2°BWMB /B2b2  ai” i2;B2 ;B#i 2b F2BM2 72bi;2H2;i2 aQ"
"B+?2i2MX .B2b 2 K°;HB+?i 2BM2 K tBK H2 S2°'7Q K M+2- /[ |
avM+? " QMBbB2 mM; /2 L +? B+?2i2M p2'r2M/2ir2°/2MX

CS iBIBQM@P @1B™?2 B+?i2Mr2 /2M BMM2 ? H# 2BM2b 2BMx2F}
#2 2b ;B#i F2BM2 : " MiB2 7C /B2 aQ iB2 mM; C#2 K2? 2 2"
i12;B2 #B2i2i 2BM2 ;2rBbb2 P /MmM;- Q?M2 /B2 S2 7Q K M+2 C#

C:HQ# HOP /20BM2 r2 /2M /B2 L +? B+?2i2M C#2 /2M ;2b Ki2l
;2Q°/M2iX .B2b #B2i2i K tBK H2 EQMbBbi2Mx- #2  2b ;2?i m7 /I
/| IB2avM+? "QMBbB2 mM; /2 L +? ' B+?2i2MbQ iB2 " mM; xrBb+?2
b2BM F MMX

g2MM /B2 aQ iB2 mMVMHR# H@&B2/M@bBIMN; 7Q K M+2;"CM/2M MB+?i N
r2°/2M F MM- Bbi 2b 2 ' 7Q /2 'HB+?- /B2 EQKKmMBF iBQM /2" a2’
_2B?2M7QH;2 /2 L +? B+?i2M F2BM2 "2/2mimM; ? iX C2/Q+? F |
IKb2ixmM; 2 ?22#HB+?2 S Q#H2K2 p2 m' b +?2MX .B2 avM+? QME
:2r 2 H2BbimM; /2> EQMbBbi2Mx /2" . i2M FOMM2M 2 b+?2r27ir2"/
_2B?2M7QH;2 /2 L +? ' B+?i2M pQ ' ? M/2M BbiX .B2b 2°7Q /2" 2
AKTH2K2MiB2 mM;- mK bB+?2 xmbi2HH2M-/ bb /B2 a2 pB+2b i’
2{xB2Mi mM/ xmp2'H bbB;d7fmMFiBQMB2 2MX (

jXkX3X S'QIiQFQHH 7C" /B2 EQKKmMMBF iBQM KBi /2K "

. bS QIQFQHH xrBb+?22M /2K S Q/m2 f*QMbmK2  mM/ /2K J2bb ;2@
/2b AM7Q K iBQMb mbi mb+?22b mM/ ? i 2BM2 b2?  rB+?iB;2 "2/2
/2b J2bb ;BM:@avbi2K2b /2}MB2 i mM/ 2BM: 2MxiX .B2 EQKKmMMI
Xr2B " mTT2M 2BMi2BHi r2°/2M, BM /B2 QT2M@bQm +2 S QiQFQHH
6QH;2M/2 r2Bi p2 # 2Bi2i2 SSQIQFQHH2r2 /2M xm /2M QEZBM@bQm
sJSS l1ahmMdhPJX .B2 QT2M@bQm +2 J2bb :BM:@S QiQFQHH?2

a2Bi2 kdRj@&M
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Mmb#BH/mMM;bb+?2r2 " TmMFi,

S QIQFQHH2M BM /2K bT2Fi EQTTHMM; C#2 H2:2M-/ bB2 /m +? /
#? M:B;F2Bixm 2BM2K #2biBKKi2M J2bb ;BM; avbi2K m72?22#2M
bBM/ Q7i S°Q/mFi2 pQM p2> M/2i2M QT2M@bQm +2 S QiQFQH}
EQKKmMMBF iBQMb/2}MBiBQM2M- r2H+?22 Mm  7C" #®biBKKi2 avbi

JXKXNX G i2Mx mM/ .m +?b ix

.2°"2;,BzG i2Mx #2b+? 2B#i /B2 w2Bi- /B2 2b #2M°iB;i-L +? B+?i2l
C#2 [/ bJ2bb ;BM; avbi2K xm C#2 i° ;2MX .B2 7TQH;2M/2M SmMMFi2
m7 /B2b2 B#2 i ;mdM;bx2Bi, (

C.B2. m2 7C /B2J2i/ i2M@o02" "#2BimM;2BM2b S F2ib-rB2 xml
Q/2°/ b _QmiBM;X

C .B2w2Bi-r2H+?2 7C /B2 _2THBF iBQM 2BM2b S F2ib BM MbT
bT2Fi i ' Bzi BMb#2bQM/2°2 m7 J2bb ;BM; avbi2K2-r2H+?2 BM
"#2Bi2M- xmX

C .B2aT2B+?2 xm; Bzbp2 x°;2 mM;-r2H+?2 /m +? /B2 J2i?Q/2
biBKKi BbiX wmK "2BbTB2H bBM/ /2> wm; Bz2 m7 _ J@;2bT2B+
i2MbBp Hb . i2Mxm; Bz2 m7 2BM2 62biTH ii2X

C gq2Bi2°2 02 x°;2 mM;2M r2°/2M /m +? B2 # BM7 IQif@/d/e BBV 2
2 XrmM;2M- rB2 #2BbTB2Hbr2Bb2 /B2 P /MmM;b; ~ MiB2M- r2H-
1z2Fi ? #2MX

GQr G i2M+v J2bb ;BNKBarBEKBR22BM /B2b2 bT2Fi2 mM/ FOMM2M [/ |
22" M/2 1+?ix2BiC#2 i° ;mM; 2 K°;HB+?2MX

.2°.m +?b ixbi2?2i7C /B2J2M;2 M. i2M-r2H+?22T Qw2Bi2BM?2Bi
C#2 KBii2Hi r2 /2M F°MM2MX . KBi /B2 ?°+?bi2M .m +?b ix i2M
KCbb2M /B2 Q#2M M;27C? i2M SmMFi2 M iC HB+? KBMBKB2 i r:
r2zBi2 2M G°bmM; b+ X QR BAMBNMB2b2 J2i?Q/2r2 /2M K2? 2 2 L

;2b KK2HimM/ m7 2BMK HC#2 i ;2M-/ KBirB' [/ /2 Pp2 ' ?22 |2 ?2#]
IB2b2 h2+?MBF #2F MMi 7C  /2M EQKT QKBbb xrBb+?2M .m +?b ixn
L +?2 B+?i2M m7 2BMK HC#2'i" ;2M xm F°MM2M- Kmbb ;2r "i2ir2"/

L +?°B+2i2M M:2FQKK2M bBM/X .2br2;2M FOMM2M aB2 #2B K M+?
xmK "2BbTB2B) ED2FM (+? Mr2M/mM;b7 HH #2biBKK2M- rB2 pB2H2 L
r2°/2M bQHEH2MX (

iXjX 02 :H2B+? pQM TQTmH 2M 1Mi2 T Bb2 .

wr2B /2" TQTmH "bi2M J2bb ;BM;@avbi2K2-/B2BM /2 aQ7ir "22Mil
bBMT +?2 E hFM/ ##BiXZ'2B/2 avbi2K2 #B2i2M H2BbimM;bbi "F2 6
J2bb ;BM; mM/ /"2bbB2 2M mMi2 b+?B2/HB+?2 Mr2M/mM;b7 HH2
E TBi2H rB'/ 2BM /2i BHHB2 i2 02 ;H2B+? xrBb+?2M /B2b2M J2¢k
wmb ixXHB+? rB'/ B? 2 "+?Bi2Fim - 6mMFIiBQM HBi i2M- G2BbimM;t
r2zBi2°'2 "2H2p Mi2 bT2Fi2 M HvbB2 i- mK 1MirB+FH2 M mM/ "+7?
"B+?iB;2 1Mib+?2B/mM; 7C  B? J2bb ;BM;@avbi2K xm i 2z2MX . #

a2Bi2 k3R@&M
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Mmb#BH/mMM;bb+?2r2 " TmMFi,

Hb m+? /B2 a+?r +?2M /B2b2 #2B/2M avbi2K2 #2H2m+?i2i- mK 2E
B? 2 IMi2°b+?B2/2 mM/ :2K2BMb KF2Bi2M xm #B2i2MX

iXjXRX T +?2 E 7F

E 7F Bbi 2BM ?2Q+? bF HB2 # “2b mM/ p2 i2BHi2b J2bb ;:BM:; avb
6 ?B:F2Bi ;"Q=2 . i2M/m +?b ix  i2M 2 "2B+?22M xm F°MM2M Bbi:
a+ H > S 'Q:;  KKB2'bT  +22 ;2b+? B2#2M mM/ ? i 2BM2 b2?" FiBp:
bQm +2 S'QD2Fi bi M/B: mK 6mMFiBQM2M 2 r2Bi2 iX T +?2 E 7
SH ii7Q K #2x2B+?M2i-/ 2b /B2 M7Q /2 mM:2M M ai'2 K@S Q+2
S'Q+2bbBM; Bbi /B2 . i2Mp2  “#2BimM; M 2BM2M 6Hmbb pQM . i
M. i2MX Jbbb ;BM:; ap@QRK T +?2 Bbi 7C" /B2b2M Mr2M/mM:b7
/| 2b BM /2 G :2 Bbi- /B2 #2M°iB:i2M .m +2b ix  i2M xm 2 "2B+?2M
S'Q+2bbBM; 6mMMFiBQM HBi i2M # 2B Biai BRIEBEKa 72 MTB2 H2 K

P2 7C:i T +?2 E 7TFQRM2+i/@2Dxm  1BM#BM/mM: pQM 2ti2 " M2M . i2
. i2Mb2MF2M :2/ +?i bBM/X "2BbTB2HDbr2Bb2 FCMMi2M aB2 . i2M C
bT2B+?22 M Q/2JBA2Q/2W22B E 7F *Hmbi2  p@3f¢BM/2MX (

6QH;2M/2 m~BbimM; x ?Hi /B2 rB+?iB;bi2M 0Q i@dBH2 pQM T +?2

C >Q?2 aF HB2 #@FBRIiL +? B+?i2Mr2 /2M BM K2?°2°2 S "iBiBQN
T HH2H #2b+? B2#2M mM/ mb;2H2b2M r2 /2M FCMM2M-r1 b/

C >Q?2 02 7C;# @2Bi ' +? 2THBF iBQMrB / bB+?2 ;2bi2HHi-/ bb
2/ImM/ Mi ;2bT2B+?2 i r2° /2M- mK mb7 HHx2Bi2M xm KBMBK
xm K tBKB2 2MX

C>Q7?72 .m +?b ix @2Mn +? " i+?2@02° "#2BimM; r2 /2M ;°Q=2 J2)
"B+?i2M ;H2B+?x2BiB;- 2{xB2Mi p2" "#2Bi2i-r b xm ?Q?2M .m’

C Mm7#2r 2  mM; /2 L +?2 B+?i2M m7 /2 @2BR2TH #+P2B+?i2M r2°/
m7 /2" 62biTH ii2 ;2bT2B+?2i- mK S2 bBbi2Mx bB+?2 xmbi
p2 ?BM/2 MX

jXjXRXRX “+?Bi2Fim  pQM E 7F

" mM/b ixHB+? # bB2 i /B2 "+?Bi2Fim pQME 7F m7/ bJ2bb ;BM;
.B2 L +?'B+?i2Mr2°/2M BM p2 ' b+?B2/2M2 hQTB+b mMi2 i2BHi- mM/
S 'iBiIBQM2M m7;2i2BHiX .B2b2 S "iBiBQM2M r2 /2M m7 K2? 21
"2THBxB2'i-/ T +?22E 7F MQ K H2'r2Bb2 Hb *Hmbi2  "#2Bi2iX
mK /B2 L +? B+?i2M ;H2B+?K =B; m7 /B2 J2bb ;2" " QF2 m7xmi;
/| b ;H2B+?x2BiB;2 mbH2b2M 2BM2b h?2K b xm 2 K°;BRgg2MX ql
b2?2M Bbi- p2'r2M/2i E 7F /B2 S22 @iQ@S22 " @_2THBF iBQMbK
L +?°'B+?2i2M C#2" /2M EQSwikisfk KQ/mb,

a2Bi2 kNRGR M
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Mmb#BH/mMM;bb+?2r2 " TmMFi,

##BH/mM; jBRyX?Bi2Fim > /2b T +?2 E @F avbi2Kb (

B2 *QMbmK2  FOMM2M bB+? xm : mTT 2M¥nbln K K 2@1:5n@M-BM: RIMJ
/ Im +? :2K2BMb K 2BM hQTB+ p2" "#2Bi2MX *QMbmK2  :°QmThb F°M
M2M mbH2b2M UbBPRRRHHB QHPM2 /2M /B2 J2bb ;2b m7 /B2 1KT7 I
. /m +? #B2i2M bB+? *QMbmK2 @:°QmTb T2 Q2F| HCM HENEM / mAb; # 2
MX m=2"/2K #2M°iB;i T +?2 E 7F 2BM2 xmb ixHB+?2 TTHBF il
EQQ /BMB2'2M 2BMQQFRAMIR '2BbTB2H rB / /B2b2 TTHBF iBQM
mM/ T HH2H2M mbH2bmM: p@M hQTB+b #2M°iB:iX (

##BH/MM; IBRRXQMbmK2 @:°QmT p2° "#2Bi2i . @K2BMb K 21

m=2"/2K mMi2 biCixi T +?2 E 7F /B2 wmbi2HHmMM:;b; ~ MiB2 i@ C
mM/ /B2 i@JQbi@PM+2 : " MiB2 F MM #2B "2/ "7 #2BK S ' Q/m+2"
/B2 1t +iHV@QPM+2 wmbB+?2 mM; 2BM;2? Hi2Mr2 /2M F MM- KC
WB2H@aiQ ;2 avbi2K #2r2 F)i2HHB;ir2 /2MX (

a2Bi2 jy R{RMV
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

. KBiE 7F 2BM2?2Q?2 .m +?b ix  i22 "2B+?2ir2° /2MF MM-r2 /2M /"
/B2 /W2 ?2KBMBKB&) 2M, (

C.B2LmixmM; wRQM@*@DRi?Q/,28B2b2 h2+?MBF rB / p2 r2M/2i- m

2{xB2Mixm C#2 i ;2M- Q?M2/ bb EQTB2 pQ ; M;2 xrBb+?2M
+?22 #2 2B+?22M 2 7Q /2 HB+? bBM/X AK EQMi2ti pQME 7F rB~
[12M Pp2°?22 [/ #2B /2" . i2MC#2i° ;mM; xm KBMBKB2 2M mM/ bC
Xm p2 #2bb2 MX

CET7F C#2'i" ;iL +? B+?12M?RM.m +? /B2 ai T2HmM; pQM L +?
mM/ /2 2M ;2K2BMb K2 B#2i° ;mM; rB°/ /B2 Mx ?H /2 L2ixr2°
KB2 imM/ /B2 1{xB2Mx /2 . i2MC#2 i ;mM; ;2bi2B;2 i-r b xm ?2¢
7C?iX

CL+? B+?2i2MFQKT BKBEB2ZWDMJ2i?7Q/2 FQKT BKB2'iL +? ' B+?i2
C#2 | bL2ixr2 " FC#2i> ;2Mr2°/2M-r b /B2 #2M°iB;i2 L2ixr2 F¢#
mM/ /B2 B#2 i° ;mM:;b;2b+?2rBM/B;F2Bi 2 ?°?i-r b xm 2BM2"

.m +?b ix*  i27C?iX AMb#2bQM/2°2rB'/ /B2 G2BbimM; ;2bi2B
PQML +? ' B+?2i2M-r2H+?2 ;mi FQKT BKB2 # 2. i2M7Q K i2p2°
CaPLX

wmb KK2M7 bb2M/ H bbi bB+? b ;2M-/ bb T +?2 E 7F QTiBK H7C
Bbi-r2H+?2 2BM2 ?2Q?2 aF HB2 # F2BimM/ ?2Q?2 mb7 HHbB+?2"
bB+? T +?2E 7F ;mi 2BMb2ix2M BM p2 i2BHi2 avbi2K2-r2H+?2
.m +?b ix i2M#2B /2 B#2'i° ;mM; pQML +? B+?i2M ? #2MX JBi /2]
bQ; " K°;HB+?-/B2 Mr2M/mM;b#2 2B+?2 pQM 2BM2K 1Mi2 T Bb2 a
Bbi #2B /2 02 r2M/mM; pQME 7F 7C 1+?ix2Bi@EQKKmMMBF iBC
S2 bBbiB2 mM; /2 L +? B+?i2M m7 /2 62biTH ii2 02 x®;2 mM;2M

iX]XkX _ ##BiJzZ

_ ##BiJZBbi 2BM QT2M@bQm +2 J2bb ;BM; a2 pB+2-r2H+?2" mK /
rm /2X . bavbi2KBbi KBil1l'H M; T'Q;" KKB2'i-/ 1°H M; 7C / b 1Mi
avbi2K2M ;22B;M2i Bbi-#" m+?i2b F2BM2 FQQ ' /BMB2 '2M/2 EQK"
##BH/mMWMREKbi xm b2?2M-/ bb _ ##BiJZ m+? Hb *Hmbi2  "#2Bi2N
/IB2 Zm2m2b m7 K2?°'2 2 ""QF2° "2THBxB2JiKi2b@ R #m2m22ZBr\M22n 2
Q/2° K2?2"2+EFmT@2n2HHRDPT2 iBQM2M bi "i2M #2B /2K J bi2  n
I2M" +FmT@Zm2m2b r2Bi2 ;2H2Bi2iX #2 r2MM /B2 J bi2 @Zm?2
"HFMT@Zm2m2 xm J bi2  @Zm2m2 m7bi2B;2M mM/ bQKBi Bbi 2BM
C2/Q+?? i _ ##BiJZ F2BM ;mi2b .2bB;M 7C" aF HB2 # "F2Bi- r2B¢F
/2> Zm2m2b MB+?i 7C" ?2Q?2 mbH bimM+22MM i2ibM/2 BCM@ inB B MX

/[2° L +?°B+?i2M #2MP°iB;i- bB2 FOMM2M FQKTH2t2 _QmiBM;:@ M7C
"2BbTB2H /B2 02 i2BHmMM; /2 L +? B+?2iBM m7 K2? 2 2Zm2m2bX

a2Bi2 jR RP@®M
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Mmb#BH/mMM;bb+?2r2 " TmMFi,

##BH/mM;, JBRkX?Bi2Fim  /2b _ ##Bidy avbi2Kb (

. b _ ##BiJZ avbi2K Bbi 2BM ;2M2°  H@Tm TQb2 J2bb :2 ""QF2 -/
i i2M BKTH2K2MiB2 i-/ "mMiX) #2}M/2M bB+?, (

CSmb? f SMHH *QMbmKTiBQM##BIDZ mMi2 biCixi bQrQ?H /2M
m+? /2M SMHH@EQMbmKKQ/mb- / KBi F MM / b J2bb ;BM;
Mr2M/mM:b7 HH M;2T bbir2 /2MX

C IMi2 biCixmM; pQM bi M/ /BbB2 i®S @¥BFOHMRi2 biCixi 2BM:
x ?H pQM bi M/ “/BbB2 i2M S QiQFQHH2M-/ "mMi2> JZS U /p
S QiQ+QHV-JZhh UJ2bb ;2 Zm2mBM; h2H2K2i'vh> MbTQ iV- a
P'B2Mi2/ J2bb :BM; S'QiQ+QHV mM/ r2Bi2 2X .B2b2 S QiQFQF
* #BHBi i KBi p2 ' b+?B2/2M2M *HB2Mib mM/ avbi2K2M-r b /B2
avbi2K2 2 H2B+?i2 i mM/ /B2 6H2tB#BHBi i 2 ?°?iX

C SOQBMi@iQ@SQBMi mM/ Sm#HBb?@am#b+ B¥#2 #2BbJZBR ;@]
Ko;HB+?i /B2 EQKKmMBF iBQM KBi /2K SQBMi@iQ@SQBMi J(
am#b+ B#2@JQ/2HH

C .BbFLQ/2b Q/2  J2KQ v LQ/2b 7C" _ ##BilY *HWmBi2Z #B2i2i /B:
J°;HB+?F2Bi- EMQi2M BK *Hmbi2" Hb .BbF@ Q/2 J2KQ V@EM
EMQi2M bT2B+?2 ML +? B+?2i2M/ m2 ' ? 7i m7 /2 62biTH ii2-
L +? B+?i2M Mm  BK "#2BibbT2B+?2 bT2B+?2 MX

C i@G2 bi@PM+2 Q/2° i@JQbi@PM+2 wmbi@H rhm4p; BB 2 b\ i & o
bi2HHMM:;b; ° MiB2M Bbi /B2 EQKKMMBF iBQM C#2" _ ##BiJZ
1t +iHV@PM+2 : > MiB2 pQM _ ##BiJZ MB+?i mMi2 biCixiX

a2Bi2 jk R{RV
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Mmb#BH/mMM;bb+?2r2 " TmMFi,

_ ##BiJZ #B2i2i 2BM2 #22BM/ m+F2M/2 " M/# 2Bi2 M 6mMFiBQM H
mM/ 6H2tB#BHBI i mMMi2 bi'2B+?2MX .B2b2 J2 ' FK H2 K +?2M 2b x
/B2 AMi2:" iBQM BM #2bi2?2M/2 avbi2K2-/ 2b bB+? M ?2iHQb BM 1
2BM7C:2M F MMX h Qix /B2b2  ai "F2M bi2?i _ ##BiJZ D2/Q+? BK 02
"2xm; m7 aF HB2 # "F2Bi mM/ S2°7Q K M+2 xm C+FX AMb#2bQM/?2
b ix2b F MM _ ##BiJZ MB+?i KBi /2"  G2BbimM;b7 ?B;F2Bi pQM T
r2Bi2°2 IMi2 b+?B2/ #2bi2?i/ "BM-/ bb _ ##BiJZ MB+?i /B2 J°;HB+°
a2K MiBF xm 2 "2B+?2M-r1 b 7C> #2biBKKi2 Mr2M/mM;b7 HH2 pQ
b2BM F Kvidyl X (

a2Bi2 jj RQM
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

OX " T?2Mi?2Q B2

. bai QKM2ixr2 ' Fi2BHi bB+? m7; mM/ /2 bi F2M 02 M2ixmM; /B2
/ImM;2M pQM :" T?pBbm HBbB2 mM;2M-rB2 xmK "2BbTB2H #BQHQ;
mM/ . i2Bbvbi2K2MX mb /B2b2K: mM/r2 /2M /B2 : mM/H ;2M pQM :
E TBi2H 2 ' H mi2 iX

OXRX : " mM/H ;2M 2BM2b : T?2M

T T?2M bBM/ #bit Fi2 K i?2K iBb+?2 ai mFim 2M- /B2 mb 2BM2
I2M | xrBb+?2M p2°"H m72M/2M E Mi2M #2bi2?2MX C2/2 E Mi2 BM
2BM2 02 #BM/mM; xrBb+?2M ;2M m xr2B EMQi2MX .B2 rBbb2Mb+"
/27 IMi2"bm+?mM; mM/ M Hvb2 bQH+?2" :" T?2M #27 bbi- Bbi Hb
[2° 7 T?22Mi?2Q B2 r2 /2M mMi2 b+?B2/HB+?2 1B;2Mb+? 7i2M mM/
2°7Q b+?i-rQ/m +? bB2 Hb K +?iB;2b g2 Fx2m; BM p2 b+?B2/21
K iBb+?2M mM/ BM:;2MB2m rBbb2Mb+? 7iHB+?2M Mr2M/ mM;2M /
p2°'b+?B2/2M2 1B;2Mb+? 7i2M pQM :> T?2M M HvbB2 i mM/ KBii2H
N

OXkX mb B+?2imM;

.B2 "2bQM/2 ?2Bi 2BM2b ;2 " B+?i2i2M :° T?2M Bbi /B2 2BM/2miB;?2
AMM2 ? H# /B2b2b :" T?2M p2 #BM/2i D2/2 E Mi2 T° xBb2 2BM2M |
mM/ r2 /2M /m +? S7T2BH2 2T b2MiB2'i- /B2 2BM/2miB; /B2 _B+
/IB2b2M EMQi2M Mx2B;2MX AM /2" "2 H2M q2Hi F°MMi2M /2" "Il
2t2KTH Bb+? BM 2BM2K bQxB H2MQHBRIK B RK /2bbi282M- / |
JO;HB+?F2Bi #2bi2?i-/ bb 2BM2 S2°'bQM 2BM2" S2°'bQM " 7QH;
MK;2F2?2NiX (

##BH/ MM 1BMWRX T? KBi ;2 B+?i2i2M E Mi2M UHBMFbVc 2BM :°
i2M " B+?2imM; F2BM2 "2/2mimM; ? i U 2+?ibV

a2Bi2 j9 RRV
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

9XjX EQMM2FiBpBi i

wmb KK2M? M;2M/2 " T?2M ? #2M /B2 1B;2Mb+? 7i F2BM2 EMC
PQK _2bi/2b :" T?2M BbQHB2 i bBM/X .B2b2 *? °~ Fi2 BbiBF BKT
h2BH;  T?2M BMM2 ? H#/2b :2b Ki;27C;2bX .B2 :2r ? H2BbimM; /2"
#2/2mi2i- / bbb KiHB+?2 EMQi2M /m +? S7 /2 KBi2BM M/2 p2 4%
" T? Hb FQ? "2Mi2 mM/ MB+?i BM BbQHB2 i2 h2BH2 x2 H2;# "2
xmb KK2M? M;2M/2 :" T?2M F°MM2M M B? 2M BbQHB® i2M EMQii:

##BH/ MM 1B X T? HH /2bb2M EMQi2M p2 #mM/2M bBM/ UH
r2H+?2° MB+?i p2 #mM/2M2 EMQi2M 2Mi? Hi U 2+?ib

OX9X WvFH2M

1BM xvFHBb+?2" " T? K MB72biB2 i bB+? /m +? /B2 1tBbi2Mx KE
S7 /I2b BMM2 ? H# b2BM2 ai mFim X 1BM S7 / BM /B2b2K aBMM
E Mi2M-/2bb2M M7 M;bFMQi2M ;H2B+? /2K 1M/FMQi2M BbiX xvFF
r2MM b2BM2 1B;2Mb+? 7i2M /2K :2;2Mi2BH 2BM2b xvFHBb+?2M :°

.B2 mb7C? mM; pQM H;Q Bi?K2M m7 xvVFHBb+?2M . T?2M 2 7Q
/| WvFH2M TQi2MxB2HH xm FQKTH2t2M- m72BM M/2° #? M;B;2M
A;MQ B2 '2M /B2b2° wvFH2M #B ;i/ b _BbBFQ-/ bb bQH+?2 #? M;lI
. ?22  Bbi2BM2 T xBb2 M Hvb2 mM/ AMi2;  iBQM /2 xvFHBb+?2M
b+?2M S " Qx2bb mM2'H bbHB+?- mK /B2 FQ "2Fi2 02" "#2BimM; pQ

21 2 H2BBi2MX (

a2Bi2 |8 RIRV
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

##EBH/ MM 1BMX T?-r2H+?2 2BM2M ;2b+?HQbb2M2M E 2Bb Uw\
2BM " T? Q?M2 wvFHmb U 2+?ibV

9X8X :2rB+?i /2 E Mi2M

AM 2BM2K ;2rB+?i2i2M " T?2Mr2 /2M/2M E Mi2M xmb ixHB+?2 Mn
/B2 Hb :2rB+?i2 #2x2B+?M2ir2 /2MX .B2b2 :2rB+?i2 /B2M2M /| X
"2xB2?mM;2M Q/2° EQbi2M xrBb+?2M /2M EMQi2M xm 2T b2MiB2"
2BM2 T xBb2 JQ/2HHB2 mM; pQM mMi2 b+?B2/HB+?2M 1BM~mb
2MiH M; /2" ;7 T?22Mi?2Q 2iBb+?2M ai mFim -rB2 xmK "2BbTB2H .
ImM;bi’2+F2 xr2B2" > Hi2bi2HH2M #2B 2BM2K °ARMiHB+?2M 02 F:

##BH/ mMM;1BMOX T?-r2H+?2 ;2rB+?i2i2 E Mi2M ? i UHBMFbVc 2
E Mi2M BKK2  / b ;H2B+?2 :2rB+?i ? #2M U 2+?ibV

9XeX oQHHDbiI M/B;F2Bi

1BM pQHHbiIi M/B;2 > T? Bbi/m +? /B2 1B;2Mb+? 7i ;2F2MMx2B
D2/2K M/2 ' 2M EMQi2M/m +? 2BM2 E Mi2 p2 #mM/2M BbiX .B2b2 +7?
/12> 02 " #BM/mM;2M BKTHBxB2 i 2BM2 K tBK H2 AMi2" FiBQM xrBb
T T?22M-rQ/m +? b KiHB+?2 K°;HB+?2M E Mi2M 2H iBQM2M "2 HBbD

a2Bi2 je RRM
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

/2° 6H2tB#BHBIi i pQM /2M 1B:2Mb+? 7i2M 2BM2b :> T?2M FQKK?2
PQ -r2br2;2M /B2 K2BDbi2M :> T?22M mWMpQHHbi M/B; bBM/X (

##BH/ mMM;1BMBX T?-rQ D2/2  EMQi2M KBi HH2M M/2 2M EMC(
Bbi UHBMFbVc MB+?i HH2 EMQi2M bBM/ KBi2BM M/=

9XdX "BT "iBiBQM
.B2"2bQM/2°?2Bi 2BM2b #BT "iBi2M :> T?2M Bbi /B2 IMi2 i2BHmMM;
J2M;2M- rQ#2B BMM2'? H# #2B/2° J2M;2M F2BM2 E Mi2M 2tBbiB2":

+?2M/ Mm™ KBi2BM M/2 p2 #mM/2M b2BM-7 HHb bB+? /B2b2 ME
HH2M MB+?i #BT "iBi2M :" T?2M 72?Hi 2b M bQH+? 2BM2 1B;2M

##BH/MmMM,;:9X@Xr2H+?2 xr2BJ2M;2M Q?M2BM? "2Mi2 02 #BM/m
F2BM2 "BT 'iBiBQM K°;HB+? #2BK "2+?i2M :" T7?

9X3X SH M "Bi i

I1IBMTH M "2 :" T? F MM m7 2BM2 1#2M2 Q?M2 E Mi2MF 2mxm N
2BM2 FH "2 xr2B/BK2MbBQM H2 oBbm HBbB2 mM; 2 ' K°;HB+?iX AK

a2Bi2 jd RRV
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

TH M 2 " T? E Mi2ZMF 2mxmM;2M #2B /2" . "bi2HHmMmM; m7 2BN
1°'7 bbmM; 2 b+?r2 iX .B2 SH M 'Bi i #22BM~mbbi bQKBi MB+?i M
/B2 ;" T?Bb+?2 _2T" b2Mi iBQM mM/ RRRkX2 /2b :" T?2M (

##BH/ MM 1BMIX T? Q?M2 a+?MBiiTmMFi2 /2" E Mi2M-r2MM |
#mM/2M bBM/ UHBMFbVc MB+?i K°;HB+? Q?M2 a+?MI

OXNX 1mH2 b+?2 . T7?

1BM 2mH2 b+?2 " T? x2B+?M2i bB+? /m +? /B2 1tBbi2Mx 2BM2¢k
HH2 E Mi2M /2b :" T?2M ;2M m 2BMK H/m +?H m7iX .B2b2 +?
Hb 1ImH2 F 2Bb #2F MMi mM/ p2 H2B?i /2K :" T?2M 2BM2 ?2° mt
bvbi2K iBb+?2 .m +?[m2 mM; HH2 02 #BM/mM;2M 2 K°;HB+?i- Q?
RiRPX

##BH/mM,;:;9X3XBi 2BM2K wvFHmb-r2H+?2° HH2 E Mi2M 2BMK
T T? Q?M2 /B2b2M 1mH2 F 2Bb U 2+?ibV

a2Bi2 j3 RRV
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

O9XRyX > KBHiQMb+?2 " T?

1BM? KBHiIQMb+?22" :> T? x2B+?M2i bB+?2/m +? /B2 BM? 2Mi2 1B;2|
2BM2b ;2b+?HQbb2M2M S7 /2b m7r2Bbi-r2H+?2" HH2 EMQi2M /2b
.B2b2 :2b+?HQbb2M2 S7 /- #2F MMi Hb > KBHIiQMF 2Bb- p2° MEF2’
[2b > T?2M mM/ 2 K°:HB+?2i 2BM2 pQHHbi M/B;2- 2BMK BBy R . m  +

b S'Q#H2KBHI#PW+? 2B#i / b 6BM/2M 2BM2b bQH+?2M S7 /2b
S'Q#H2K ? i /B2 1B:2Mb+? 7i F2BM2M 2{xB2Mi2M H:Q Bi?Kmb x
TQi2MxB2HH2 G°bmM; 2{xB2Mi m7 B? 2 B+?iB;F2Bi C#2 T C7i
b+? 7i:2?2°i > KBHiQM xm  EH bb2 LSX aT2xB}b+?2"  Bbi > KBHiQWMN
S Q#H2K6- 2BM2 EH bb2 KBi /2M b+?rB2 B;bi2M S Q#H2K2M /2" J

2. bS ' Q#H2K-2BM2M > KBHIiQMb+?2M E 2Bb BM 2BM2K :~ T?2N\
K M KBi>JAGhPLX m+? 7C" /B2b2b S'Q#H2K Bbi F2BM 2{xB2
#2F MMiaX@z @M _ /BB ?

##BH/mM;;9XRXBi wwFHmb-r2H+?2° HH2 EMQi2M #2BM? Hi2
KBHIiQMb+?2 E 2Bb K°;HB+? U 2+?ibV

L +?/2K /B2 :" T?2Mi?2Q B2 MmM mb7C? HB+? 2°'FH "irm /2-rB

E TBi2H mK /B2 oBbm HBbB2 mM; bQrQ?H BK EQMi2ti /2" "2Mmix2 (
PQM bi "Fp2 M2ixi2M mM/ FQKTH2t2M . i2MX

a2Bi2 jNR@®M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

8X oBbm HBbB2 mM:

.B2 2T b2Mi iBQM pQM P#D2Fi2M mb /2" "2 H2M q2Hi rB / KB
i2 mM; /2 2bb2MxB2HH2M J2 FK H2 /2miHB+? bT b K2  BM "2x1
oBbm HBbB2 mM; /B2b2" #bi ?B2i2M . i2M Bbi /2}MB2°i Hb 21
mK 2BM2 #2Mmix2 7 2mM/HB+?2 AMi2° FIBQM xm 2 ' K°;HB+?2M)>
m7; #2 /2" oBbm HBbB2 mM; 2BM2 M ?iHQb2 02 #BM/mM; xrBb+
/2K 1M/#2Mmix2 KBi 2BM2 ?2Q?2M S2 7TReERKIM+2 ?2 xmbi2HH2MX

AM /B2b2K E TBi2H r2 /2M xm2 bi 1B;2Mb+? 7i2M /2" "2Mmix2 Q#:
2BM2 BMimBiBp2M "2Mmix2 27 ? mM; #2Bi° ;2MX m=2"/2KrB'/ 2
AMi2" FiBpBi imM/ S2 ' 7Q K M+2 #2BK AKTH2K2MiB2 2M 2BM2" g2+
r2 /2M /B2 mMi2 b+?B2/HB+?2M "i2M pQM oBbm HBbB2 mM;bK2i
Mb+?HB2=2M/ #2B m=2"bi FQKTH2t2M . i2M- m7;2HBbi2i mM/ 2°

8XRX "2MmMix2 7 2mM/HB+?F2Bi mM/ S2 7Q K

.B2 qB Fb KF2Bi 2BM2" Mr2/mM; ? M;i MB+?2i Mm" pQM /2 2M "2Mm
m+? pQM /2 2M S2°7Q K M+2 #X "2MmixR &8N IHBL?E 2B i i Bn F
KBi/2M . i2M BMi2" ;B2 2M xm FOMM2M- mM/ Q ' B2MiB2 i bB+? B
/2b "2Mmix2 bX .B2 1z2FiBpBi i 2BM2° TTHBF iBQM rB / /2KM +
“2Mmix2 # "F2Bi # RIRW~mbbiX (

.B2b2 a2FiBQM #27 bbi bB+? KBi/2M /2B "2; " Bz2M AMimBiBpBi i-
BK EQMi2tiA@b.2bR;Mb

8XRXRX AMIimBIiBpBi i

"2Mmix2 K MB72biB2'2M /B2 1°r "imM;- TTHBF iBQM2M Q?M2 EC
r2BbmM;2M mM/ > M/#C+?22 M #2/B2M2M xm FOMM2MX .B2b2 1B;2M
bB+? AMimBiBpBi i mM/ Bbi 2BM :"mM/b ix KQ/2 M2 S Q;" KKbvb
/B2 G2 "MK2M:;2 BMBiBK§p 2 ?2#HB+?X (

Hb "2BbTB2H M2?K2 B+? MmM /B2 6BHi2 mM; pQM . i2M ?22°X !
6BHi2 mMM; b+?M2HH2" M /B2. i2M FQKK2MX mb /B2b2K :"mM/ bQH
FQKTHBxXB2' i b2BM- bQ/ bb "2Mmix2  xm2 bi /B2 6BHi2 mM;bK®°;H
/IB2b2 "B+?iB; Mr2M/2M xm FOMM2MX Hb .2bB:M2  /B2b2  6BHi2
6° :2M bi2 KBI2M, (

Cg2H+?22MivT2BBM/ BM K2BM2M . i2M 2Mi? Hi2ZM\ "QQHBDb+ 7?2
BMimBiBp2 KBii2Hb 1BM@ mb@a+? Hi2 - Hb KBi *?2+F#Qt2N\

Cq2H+?22 . i2M rB / /2" "2Mm32b6i M }H\i22Mai imb 2BM2b S F2i2b
BMi2 2bb Mi2> Hb /2" Fim2HH2 ai M/Q iX

CqQ bQHH B+? /B2 6BHIZT HOiXxBBX» QR2\Bi2M2K- Q# /B2 6BHi2" b2Bi
IB'2Fi#2B/2M . i2MFQKTQM2Mi2M M;2x2B;ir2'/2M-F MM K M,
Mmix2M mM/ mMi2 #2rmbbi p2 ' /2miHB+?2M- xm r2H+?22M EQKT
;2?2°°2MX

a2Bi2 9yR@M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

Cwm r2HHAP2BAITmM2MWFDOQHH2M /B2 . i2M M2m ;2H /2M r2 /2M\ q
H M;b K2 g2#b2Bi2M 2BM 0 Mr2M/2M6@"miiQM C#2"  HH2 6
FOMM2M 2BM7 +?2 2 6BHi2 /B 2Fi M;2r M/ir2 /2MX

1b ;B#i M iC HB+? MQ+? r2Bi2 2 0#2bi@T  +iB+20 hBTTb- rB2 xmK
HmM;2M-r2H+?2 /2 "2Mmix2 °7i2°'b# m+?2MF MMX qB2 /B2 6BH
rB /-2 M:;i; Mx pQM /2MkRi2M #X (

1BM r2Bi2 2 rB+?iB;2 "2bi M/i2BH 2BM2  # " "B2 2A+ZBRMM "2Mr
/IB2b2 AM7Q K iBQM2M pBbm2HH p2 KBii2HM mM/ MB+?i M 2BM2
aQKBi KCbhb2M "2Mmix2 /B2 avbi2KbT" +?2 MB+?i xrBM;2M p2 bi2
#2/B2M2MX .B2b Bbi #2bQM/2 b #2B Mr2M/mM;2M 7C" 2BM BMi2"
"2/2mimM; X 1BM2 ?Q?2 S BQ Bi i? i/2br2;2M /B2 C#2 H2;i2 mtk
A+QMbBXRib X (

I1BM r2Bi p2 # 2Bi2i2 Jvi?Qb /2b L pB; iBQMb/2bB;Mb Bbi /B2 0h~?
"B+?iHBMB2 /B2b2" 2;2H #2b+? MFi /B2 Mx ?H M EHB+Fb Q/2"
MK xm D2/2K "2°2B+? BK S'Q;" KKbvbi2K xm ;2H M;2MX C2/Q+? bi2
IMi2"bm+?mM;2M ?2° mb-/ bb /B2 Mx ?HpQM EHB+Fb HH2BM2 r;
Xm7 B2/2M?2Bi MQ+? /B2 1 7QH;b  i2/2° TTHBF iBQM ? iX E BiBF
/1202 M +?H bbB;mM; /2  FQMi2tim2HH2M EQKTH2tBi iktM9 BM/Bp

Hb M +?bi2b rB/ /B2 AMi2  FiBpBi i 2BM2 q2#b2Bi2 #2bT Q+?2
/IB2b2 m7 /B2 "2Mmix2 27 ?2 mM; ? iX

8XRXKkX AMi2  FiBpBi i

AMi2  FiBpBi i #2b+? 2B#i 2BM2 1B;2Mb+? 7i 2BM2b AM? Hib- /2M
KBi /2K AM? Hi mb2BM M/2 xm b2ix2MX m+? r2MM / b 2BM r2MB; ;:
"2b+? 2B#mM; /B2 : ' mM/B/22 pQM AMi2" FiBpBi i 2+?i:miX .2 "2
"2i> +?2i2°/2b AM? Hi2b- bQM/2 M pB2H K22  h2BH /2b S Qx2bb2bX
mK 2BM7 +?22 >vT2 HBMFb- QMHBM2 ZmBxx2- 0B/2Qb Q/2° bQ;
2BM2 aim/B2 x2B;i- #2pQ xm:2M 98 S Qx2Mi /2  J2Mb+?2M BMi2
M/2 2K m+? 2BM :"mM/-1r "mK J2Mb+?2M :2 M2 0B/2QbTB2H2 bT
/IQ i #2bQM/2 b K@+? BbiX (

2AMi2° FiBpBi i Bbi/ b SQi2MxB H 2BM2b i2+?MBb+?2M 1B
EQKKmMMBF iBQMbbBim iBQM-/ b BMi2" FiBp2 EQKKmMBF iB!
S Qx2bb /2° AMiI2*FiBORQX®L@tk#2 ;2"

.B2 AMi2;  iBQM 2z2FiBp2 6BHi2 " @ mM/ am+?7mMFiBQM2M BM .
2BM2 a+?HCbb2H QHH2 #2B /2" PTIiBKB2 mM; /2" "2Mmix2 2 7 ~
iBQM “2H2p Mi2° AM7Q 'K iBQM2MX IMi2 bm+?2mM;2M ? #2M /2m
AKTH2K2MiB2 mM; pQM bQ ;7 HiB; ;2bi Hi2i2M 6BHi2 " QTiBQM2M
/IB2 Lmix2 #27 ?B;mM; xm  ;2xB2Hi2M am+?2 M +? bT2xB}b+?2N
BM ?2Q7?2K J =2 p2 ' #2bb2'iX .B2b "2bmHiB2 i rB2/2 " mK BM 2BM2
1{xB2Mx BMM2 ? H# /2b . i2MK M :2K2MibX (

1BM2 rB+?iB;2 EQKTQM2Mi2 Bbi /B2 MT bbmM;b7 ?B;F2Bi /2" ¢
M7Q /2" mM;2M ;2 2+?i xm r2 /2MX .B2 J°;HB+?F2Bi- 6BHi2 F E

a2Bi2 9RRER M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

MT bb# "2 S~ K2i2 72bixmH2;2M- 2 K°;HB+?i 2BM2 72BM2 2 a
. 12M mbr ?HX .B2b i ;i/ xm #2B-/ bb "2Mmix2 B? 2 M7 ;2M ~2t
/2b . i2Mb ix2b MT bbXN FOMM2MX (

6Q b+?mM;2M pQM a?M2B/2 K M 2i HX #2iQM 2\ #B2nt22 B Biliem M ;
h2+?MBF- #2B /2 "2Mmix2 mMKBii2H# "2b 622/# +F xm B? 2M 6
1+?ix2Bi@ _C+FK2H/mM; 2 H2B+?i2 i "2Mmix2 M 2BM2 2tTHQ  iB]|
aim/B2M ;2x2B;i-/ bb /B2 AMi2;" iBQM pQM oQ b+?H ;2Mr ?2 2M/ /2
/IB;mM;V mM/ /B2 o2 r2M/mM; pQM avMQMVK2M /B2 "2Mmix2 7 2mM
p2 #2bb2 MX .B2b2 1'F2MMiMBbb2 p2 ' /2miHB+?2M /B2 2H2p Mx
mM/ g2Bi2 2MirB+FHmMmM; pQM 6BHi2 @ mM/ am+?K2+? MBbK2M-
M7Q /2 mM;2M /2" "2Mmix2 ;2 KXHKN xm r2 /2MX (

8XRXjX S27Q K M+2

B2 1{xB2Mx pQM g2# Mr2M/mM;2M bTB2Hi 2BM2 2Mib+?22B/2M/2 _Q
bT 2+22M/2M "2Mmix2'2 7 2 mM:X w ?H 2B+?2 aim/B2M ? #2M bB+
POM gq2#b2Bi2M #27 bbi mM/ x2B:2M-/ bb 2BM2 b+?M2HH2 2 G /2x
m7 /B2 wm7 B2/2M?2Bi mM/ AMi2> FiBQM /2  Lmix2  ? iX AM /B2b
2BM2 mK7 bb2M/2 IMi2 bm+?mM; pQM aQm/2 b- rB2 /B2 JBMBK!
/ b 2{xB2M+2BMOM _2bbQm +2M mM/ /B2 _2/mxB2 mM; pQM .La@
1H2K2Mi2 7C° /B2 PTiBKB2 mM:; /2 q2#p@Bi2MH2BbimM; ;2Hi2MX

"2bQM/2°b "2H2p Mi 7C /B2 02 #2bb2 mM; /2  "2Mmix2 7 2mM/HB +
F2M r82xv GQ /BMAM/2tBK;xv GQ /BM; 2 K°;HB+?i 2b- _2bbQm +.
H/2M-r2MM bB2 pQK Lmix2 M;27Q /2 ir2 /2M-r1r b /B2 AMi2 Fil
AM "2xm;/ > m7 x2B;2M 6Q b+?mM;2M m7-/ bb 2BM2 2{xB2Mi2 /
L pB; iBQM mM/ /2M wm; Bz m7 "2H2p Mi2 AM7Q K iBQM2M 7C" /]
(RIik-Jj-]9)

Fim2HH2 aim/B2M pQM >Q; M x2B;2M-/ bb /B2 PTiBKB2 ' mM; pQM
bQrB2 /B2 02 #2bb2 mM; /2" S2°7Q' K M+2 mMi2® "2°"C+FbB+?iB;mM
/2° KQ#BH2M AMi2"M2iMmixmM; pQM #2bQM/2'b ?2Q?2" qB+?iB;
#2iQM2M /B2 "2/2mimM; pQM G2BbimM;bQTiBKB2 mM;bi2+?MBF2N\
HH2K m+? BM /2  KQ#BH2M TT2MirB+FHmMM; mM/ p2 ' /2miHB+?2M-
m7/B2"2Mmix2° 7 2mM/HB+?F2Bi? #2M F°MM2MX .B2; Mx?2BiHB+
rB2 JBMBKB2 mM; pQM >hhS@ M7 ;2M- 2{xB2Mi2b _2bbQm +2N
AM/2tBM; F MM bQKBi Hb a+?HCbb2H xm™ a+? zmM; 2BM2 QTIE
(k)

8XkX "i2M pQM . i2M/ "bi2ZHHmMM;2M

.B2 oBbm HBbB2 mM; pQM ?Q+?p2 M2ixi2M . i2M Bbi ?2mixmi ;2
/B2 >2° mb7Q /2 " mM;2M #2B /2" mK7 bb2M/2M M Hvb2 mM/ .2m
i2ZMbi ' mFim 2M xm #2r HiB;2MX . i2M;27C;2 bQH+?2" "i- /B2 bB
L2ixr2 " F2M- #BQHQ;Bb+?2M avbi2K2M-L ? mM;bF2ii2M-. i2Bbvbi

a2Bi2 9kR@M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

im /2> aT> +?22 K MB72biB2 '2M-2"7Q /2 M bT2xB HBbB2'i2 0Bbm H
B? 2 BM? "2Mi2M Jmbi2  mB)/ ai'mFim 2MX (

"2pQ /B2 #2r ?i2bi2M . "bi2ZHHmMmM;2M pQM bi "F p2 M2ixi2M . i2N
MQ+? oBbm HBbB2 mM;2M pQM FH2BM2 2M mM/ 2BM7 +?2 2M . i.

8XKXRX . "bi2ZHHmMM; pQM 2BM7 +?2M . i2M BM h #2HH
E2MMx ?H2M

.B2 0Bbm HBbB2 mM; pQM . i2M /2}MB2 i bB+? Hb 2BM2 ;" }b+?2
HB2 2M/2 . i2M mM/ HQ;Bb+?2 2H iBQM2M MB+?i Mm  FQKKmMME
1Mib+?2B/mM;b7 ?B;F2Bi /2 "2Mmix2 7C? i-/ /B2b2 b +?HB+? |
1BM7 +?2 oBbm HBbB2 mM;2M-rB2" HF2M@- a mMH2M@- GBMB2M
'2M mbQ rB2 q 'K2F “i2M- h #2HH2M mM/ E2MMx ?H2M BM S Qx
2B:M2M bB+? rmM/2 # ~ 7C "2 B+?i2 mbJ "F2iBM;F KT :M2M- G2E
S'Q/mFi Fx2Ti Mx" i2M mM/ pQ > HH2K 7C° KQ/2 M2 . b?#Q “/bX
"2Mmix2  2BM2M b+?M2HH2M B#2 #HB+F C#2 /B2 p2 b+?B2/2M
"2Mmix2  T'BQ BbB2'2M F MM- r2H+?2 . i2M M 22" mMi2 /B2 Gm’
MK #2biK°:HB+?22 1Mib+?22B/m&);2M xm i 222MX (

AM ##BH3XIRR,?2M aB2 2BMB;2 "2BbTB2H2 /B2b2" 2BM7 +?22M . "bi

##BH/mM,1BAWRIX+?2 . i2MpBbm HBbB2 mM:2M BM 6Q K pQM g2
h #2HH2M mM/j@& “i2M (

.B2 oBbm HBbB2 ' mM ;218 XERVH i2ABBBmM; m+? M rB+?iB;2 1KT72?
2BM2 2 7QH; 2B+?2 . "bi2HHmMM; xm 2 bi2HH2MX : }F2M bQHH:
POQHHFQKK2M?2 :2b+?B+?i2 2 x ?H2MX . #2B rB / pQ  2BM2  B#2

a2Bi2 9j RRV
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

oBbm HBbB2 mM; ;2r Mi-r2H+?2 pQK r2b2MiHB+?2M : mM/;2/ MI
rc /12M3 (

1BM r2Bi2°'2  hBTT #2xB2?i bB+? m7 /B2 mbr ?H 2BM2  #2biBKE
KBii2Hb >2HHB;F2Bi mM/ a iiB;mM; K2?'2°'26 #i°M27C / b .B ; |
2b BKK2  bBMMpQHH- "2b+?"B7imM;2M H2b2 HB+? xm ;2bi Hi2M
F2BM2 1H2K2Mi2 BM . "bi2ZHHmMmM;2M 2BMxm7C;2M- r2H+?2 xmK
I xm;2b ;ir2 3MX (

"2BK .2bB;M2M 2BM2b . b?#Q /b bBM/ /B2 .Bz2 2Mx2M /2  p2 'b+?B
i2MX .2MM MB+?i D2/2b .B ;" KK F MM pQM J2Mb+?2M KBi /2 ;H2B
r2 /2M mM/ 2BMB;2 . i2Mb ix2 F°MM2M BM #2biBKKi2M .B ;° KK.:
r2 - /2MX " HF2M/B ;7 KK2 bi2HH2M S ' Qx2Mir2 i2 #2BbTB2Hbr2Bb2
Hb E ' 2Bb/B ;- KK2-/ H2ixi2°'2/B2"Q;2MH M;2 HbJ =7C /B2S Q
/Im > +? "B+?iB;2 MQ /MmM; /2  E'2Bbb2;K2Mi2 FOMM2M "2Mmix2" /I
AM" HF2M/B ;> KK2M r2'/2M /B2 . i2Mb ix2 Q7i #bi2B;2M/ M +? S
0N

m+? xrBb+?2M a mH2M@ mM/ " HF2M/B ;> KK2M ;B#i 2b .Bz2 2M
bB+? /2  w2Bi7 FiIQ " BM D2/2K .B ;" KK m7 /2 t@ +?b2X .2br2;2N
2BM2M ;2rBbb2M w2Bi° mK BKK2" KBii2Hb a mH2M/B ;> KK2M /
mK 2BM2M H M;2°2M w2Bi° mK- /2bb2M : mTTB2 mM;2M /B2 M
2KT7Q?H2M- 2BM GBMB2M/B ;- KK bi ii/2bb2M xmr ?H2M-/ bQM
bBM/X " HF2M/B ;° KK2 2B;M2M bB+? rB2/2 " mK #2bQM/2 b 7C" F i
"2BbTB2H p2'b+?B2/2M2 :2M 2 #2B "C+?2 "M mM/ 824 K2 NMmM'RHB24 R?
a MH2M@ #2xB2?mM:br2Bb2 " HF2M/B ;> KK2 bBM/ BKK2 / MM xm
#2xB2?mM;br2Bb2 E i2;Q B2 K2?°'2 2 . i2Mb ix2 #2bi2?2MX 6 H}
#2b+? 2B#2M-rB2 xmK "2BbTB2H Mx ?H M6 m2M mM/J MM2 M
bB+? /B2 Mx ?H M S2°'bQM2M @- bBM/ ;2bi T2Hi2 a mH2M@ m!
xm #2pQ xm;2MX AMBXKBMMAHMWHB2 /2M IMi2 b+?B2/ xrBb+?2M ;°
;2bi T2Hi2M a mH2M/B ;- KEgM 2" F2MM2MX (

UV mTTB2 i2ba mH2MBB ;> KK U#Mbi T2Hi2b a mH2MI/B ;° KK (

##BH/mM,;p@XkX?B2/2M2 "i2M pQM a mH2M/B ;° KK2M U m+? #2
K2M K°;HB+?V

a2Bi2 99RAM
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

##BH/MM;"8MPR#i?2Bi /2> p2 b+?B2/2M2M "m99):2M 2 BK C

C2/2 .B ;" KK 'i? i/2KM +? B? 2. b2BMb#2 2+?iB;mM; mM/ bQHH
Mr2M/mM;b7 HH ?2° M;2XQ;2M r2 /2MX (

8XkXkX . "biZ2HHmMM; pQM FQKTH2t2M . i2M BM :" T?2N
.B ;7 KK2M

. boBbm HBbB2'2M pQM . i2M HH;2K2BM @ mM #? M;B; pQM /
r2b2MiHB+? #2B 1Mib+?2B/mM;2MX .B2b2 >BH72 #2B /2  6BM/mI
2BM2 /2 2bb2MxB2HHbi2M 1tBbi2Mx; CM/27C . "bi2HHmM;2M BK

#2B /2" ;> }b+?2M m7#2°2BimM; pQM bi "F p2 M2ixi2M . i2M HB2;
i2MX J M bT B4Bj pQ¥Me-99
SQ? M GBM 2 FH i BM b2BM2K 'iBF2H /B2 a+?rB2 B:F2Bi- ; Q=

"BH/b+?B K2M BMimBiBp xm pBbm HBbB2 2M- bQ/ bb Jmbi2  mN
[2K2MbiT 2+?22M/ m+? Q#D2FiBp bBMMpQHH2 a+?HCbb2 mb . i2M
2'H mi2'i1#2°? '/ >2BMb BM 2BM2K "'iBF2H pQM kyRd /B2 >2" mt
oBbm HBbB2 mM; pQM "B; . i FQKK2MX JBi bi2B;2M/2° Mx ?H ME
> T?2M rB°/ /IB2b2 mMC#2 bB+?iHB+?2 -/ Jmbi2  BM /2K 06 " #
r2 - /2M F°eMM2M-r1r b /B2 1Mib+?2B/mM;b?BH72 bB;MB}F Mi "2/mxB

"mMM; mM/ G2b2 HB+?F2Bi /2 . "hi2HHmMM; / "mMi2 X Lm  mMi2" :
IKb2ixmM; 2BM2  "B; . i @. "bi2HHMM:; F°MM2M /B2 0Q i2BH2 /2" of
9998

IK 2BM mM;27 ? 2b "BH/ pQM /2 b+?B2'2MJ2M;2 M AM7Q K iBQ
i2M xm #2FQKK2M- rB /8X8BHR/nrh; x 2 " H mi2 iX 1b ? M/2Hi bE

a2Bi2 98RHAM
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

. biZHHMM; /2b bQxB H2M L2ixr2 " F2b GBMF2/AMX AM /B2b2K :
"2/2mimM; 2BM2° S2°bQM mM/ D2/2 E Mi2 #2b+? 2B#i 2BM2 i p
#2B/2M MHB2;2M/2M S2°bQM2MX .B2 1ti° FiBQM ?BH7°'2B+?2" AN
/IB2b2" " }F p2 ;2bb2Mr2/2MX

##BH/mM;;a8 X8>X2 M2ixi2 . i2M BM 2BM2K :" T?2M WB@BMF2/AM

.B2 EQKTH2tBi i 2BM2b :" T?2M F MM KBii2Hb mMi2 ' b+?B2/HB+?

GQ;Bb+?2'r2Bb2 7C? i 2BM2 2/ mFiBQM /2 . i2MK2M;2 miQK iE

"2M oBbm HBbB2 mM; mM/ BM7QH;2/2bb2M xm 2BM2" #2bb2 2M

XxB2?mM;br2Bb2 1 ' F2MM# F2BiX C2/Q+? FQKKi /B2 2/mFiBQM

AM7Q K iBQMbp2 Hmbi2bX 1BM r2Bi2°2° Mb ix /2}MB2"i ;; 2;B2"]

wmb KK2M7 bbmM; ;2rBbb2 *ANDQVKR MBIQ VRN, DM/2M r2 /2M p2 b
"bi2HHMM ;bK2i?Q/2M BK .298H M HvbB2 iX (

8XKkXKkXRX 02 2BM7 +?mM; /2  FQKTH2t2M . i2M KBii2Hb *Hmbi2 |

T T?@*HmMbi2°'BM; Bbi 2BM2 J2i?Q/2 xm 02 2BM7 +?mM; 2BM2b FQ
TB2 mM;2M-Jmbi2 - wmb KK2M? M;2 Q/2 ai mFim 2M KBii2Hb H;
.B2b2 M2m2M . i2M bBM/ 2Mib+?2B/2M/ 7C " . i2MrBbb2Mb+? 7iH2"
/IB2b2  F°MM2M 7mM/B2 i2 1Mib+?2B/mM;2M BM p2 b+?B2/2M2M "2
iBM;- "BQBM7Q K iBF Q/2° m+? /B2 1Mi/2+FmM; pQM 62?H2 M Q/:
2BM2b L2ixr2 F2b-;2i @Qa2M r2 /2MX (

.B2 H;Q Bi?K2M ?BMi2 :" T?@*Hmbi2 BM; bBM/ mMi2 biCixi pQC
FCMbiHB+?2 AMi2HHB;2Mx p2 bm+?i ?B2 #2B :2K2BMb KF2Bi2M
S T?2b xm }M/2MX .B2b2 Y?MHB+?F2Bi2M FOMM2M 2Mir2/2" /B 2F

a2Bi2 9eR@M
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

b2BM Q/2" "2 2+?MmM;2M m7; mM/ /2 EQMM2FiBpBi i xrBb+?2N\
##BH/MBMXMB MM m7 /2" "2+?i2M a2Bi2 /B2 : mTTB2 mM; /2  EMQi2M
UHBMFbV KBii2Hb 7 "#HB+?2M J FB2 &gM;2M 72bi;2bi2HHir2 /2N

##BH/mM*8Xn@X2 BM; 2BM23J: T?2M (

b *Hmbi2 " BM; 2BM2b :" T?2M F MM m+? Mm~ m7 B "2H2p Mi2
r2H+?2 D2/Q+? ; mTTB2 i BM /2 oBbm HBbB2 mM; #2B#27? Hi2|
FOMM2M Fim2HH2 . i2M BM /2 JBii2 K°;HB+?bi /2i BHHB2 i m7#2°
p2 ; M;2M2M mM/ /2KM +? p2 Hi2i2M C ?°2 mM/?2 mR§;; 2;B2 i

8XkXkXkX 02°'2BM7 +?mM; /2  p2 FMCT7i2M . i2M KBii2Hb 7 "#HB

aQH M;2/B2wm; M;HB+?F2Bi2BM2 :" }F m+? 7C J2Mb+?2M KBi 6
bBM/ 6 #2M 2BM rmM/2 # "2  g2;- mK p2 'b+?B2/2M2 . i2M BM .B ;
xm pBbm HBbB2 2MX alkQ THBE; MRNM2bB+? #2bQM/2 b ;mi- mK 2BM2 ; C
2Q°/M2i mM/ ;" mTTB2 i/ "xmbi2HH2MX . #2B r2°/2M /B2 . i2M BM
+?2b2M 7 "#HB+? m7 _2+?i2+F2M / “;2bi2HHIi-rQ#2B /B2 6 "#2 mt
/2" D2r2BHB;2M w2BH2 mM/ aT Hi2 ;B#iX 1KT7Q?H2M rB'/ 2BM2 02"

"2/2mimM; /27 6 "#2M BM /27 >2 iKI9BAMBY FH "2MX (

"2BbTB2Hbr2Bb2 FOMM2M aB3B XedbmHB#2BHABRMZM- / bb /2" "2 Mr
mbb+?HB2=HB+? M qQ+?2Mi ;2M "#2Bi2iX a Kbi ;2 mM/ aQMMi ;2
6 HH2M ;" m-r b H mi G2;2M/2 #2/2mi2i-/ bb F2BM2 *QMi B#miB
/IB2b2M h ;2M ;2K +?2irQ /2M bBM/X IM/ ;2M m bQH+?2 AM7Q K iB
"2°2B+?2M 2Mib+?2B/2M/ 7C" . i2MrBbb2Mb+? 7iH2 X

a2Bi2 9dRAM
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

##BH/mM,>XigkXT /2 "2Bi" ;2 2BM2b :Bi>m# "2Mmi%X® b BK C ?

8XkXKkXjX 02 2BM7 +?2mM; /2  p2 M2ixi2M . i2M KBii2Hb AMi2  FiE

.B2 oBbm HBbB2 mM; pQM :> T?2M BMFHmM/B2'i K2Bbi2Mb 2BM?2
L2#2M /B2b2M P ' B2MiB2 mM;b?BH72M ;B#i 2b m+? /B2 JO;HB+?F
> T?2M KBii2Hb GmT2Mi2+?MBF2M xm p2 2BM7 +?22MX . #2B r2"/
X2 "mMM:2M 22 pQ ;2?2Q#2M mM/ /B2 "2biHB+?2M . i2M Mm  p2 FH2
2tTHQ iBp2 02 ? Hi2M /2  oBbm HBbB2 mM; rB / mKbQ K22  p2 #2
M HBi i KBi /2K "2Mmix2  BMi2" ;B2 iX 1BM2 #2bQM/2 b BMimBiBp?2
GmMT2Mp2 7QH;mM; /2b J mbx2B;2°bX AM M/2°2M qQ i2M F MM /
GmT2BM /2 ;" }F KBii2Hb J mb /B @Fi #22BM~mbb2MX (

AM ##BH@XHBM MM / b ST BMxBT /2° GmT2 m7 2BM2K : "B/ ;mi 2°F
02 x2 mMM;bK2i?Q/2 ?@Bb?2B2 #2B

##BH/mM,;.8KQX bi” iBQM /2  GmT2Mi2+?MBF 6BR2v2 m7 2E
m+?-r2MM 2BM bi iBb+?2b "BH/ /2M 1z2Fi 2BM2b 6Bb+? m;2b BM

p2° Mb+? mHB+?2M F MM- b2?28XK2BM BW: #FBHVmMM,bb2M EMQI:
0" " mMDQMO6 KQK2Mi M KBii2Hb GmT2 M HvbB2 irB /X

a2Bi2 93RHAM
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#i2BHmMM;, AM7Q K iBQMbi2+?MQHQ;B|2

Mmb#BH/mMM;bb+?2r2 " TmMFi,

##BH/mM,;.8XKQXbi> iBQM /2b 6Bb+? m;2b BY 2BM2K : T?:2

.B2GmT2Mi2+?MBF Kmbb MB+?i BKK2  KBi /2K 6Bb?2v2@1z2Fi g
"2BbTB2H m+? /B2 J°;HB+2FBRB+-?2Bo X Z2# BnHISHAMNB Mi2  FiBp xm
p2 ' r2M/2MX . #2B r2°'/2M /B2 aF HB2 mM;2M /2" +?b2M D2 M +7? .
/| bb2b bB+? bQ M7C?Hi- Hbr "2/2° AM? Hi/ mMi2° KM ?2bi2

B R

##BH/mMM,;.BKQ@Mbi® iBQM /2 F "i2bBb+?2M 02 x2 "'mM;bi2+?ME
B R

8XKkXkX9X 02 '2BM7 +?mM; /2  pB2Hb+?B+?iB;2M . i2M KBii2Hb _2

.B2rQ?H 2BM7 +?bi2J2i?Q/2-bi "Fp2'™M2ixi2. i2M BMimBiBp mM/
[/ b 1Mi72 " M2M ;2rBbb2" . i2Mb ix2 #2xB2?mM;br2Bb2 ;2rBbb2 ii B
. i2Mb ix2M mb /2" " }F/m +? bT2xB}b+?2 6BHi2 mM; /2" . i2MX .
rB+?iB;bi2M . i2M M;:;2x2B;imM/ /2 "2Mmix2 F MM /B2b2 BMi2 T 2
IMib+?2B/mM;2M / " mb b+?HB2=2MX .B2 2/mFiBQM /2" . i2M ?
2BMB;2- 2p2Mim2HH 2bb2MxB2HH2 AM7Q K iBQM2M p2 " HQ 2M ;2
aimFim2M /2 . i2M F° MM2M M KHB+? MB+?i 2ti~ ?B2 ir2 /2M-
oBbm HBbB2 mMM;bK°:HB+?F2Bi2M UrB2 xmK "2BbTB2H *Hmbi2 BM:

a2Bi2 9NRGR M
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