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Electric fields for the detection, characterization, and treatment of

subcellular contributors to cancer progression

Josie L. Duncan

(ABSTRACT)

Cancer is the second leading cause of death in the United States. While incredible strides
towards effective treatments have been made, the evolution of malignant cells is outpacing
our knowledge of them. Insight into the cell interior will better our understanding of the in-
ternal components that drive metastasis, promote immune evasion, and maintain resistance
to therapeutics. Clinically, however, identifying these highly-specific subpopulations from
a heterogeneous sample can be challenging and fail to uphold sample viability for 10 00000
treatment planning towards precision medicine. Here, we use high-frequency dielectrophore-
sis, a label-free electrokinetic technique, to detect cells with genetic mutations ubiquitous
among solid tumors by capitalizing on the bioelectric signature of these cells. Beyond ma-
nipulation as a result of varying internal electrical properties, electric fields were also applied
for treatment of aggravated pancreatic cancer cells [0 UOII00. Recent studies have shown that
microbe infection of cancer cells might lead to proliferation and migration. Here, we use elec-
troporation to mitigate the effects of the infection and enhance the delivery of antibiotics
to intracellular bacteria for phenotype reversal. Throughout this dissertation, we probe and
exploit the electrical properties of these malignant subpopulations with intrinsic differences

for detection, characterization and treatment.
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Josie L. Duncan

(GENERAL AUDIENCE ABSTRACT)

Over 1.9 million new cases of cancer will pop up just this year alone. The prevalence of
cancer, however, has not been met with the same magnitude of effective treatments, resulting
in over 600,000 deaths in the United States. Before current treatments can be improved and
new treatments can be developed, it is critical that we increase our understanding of what
drives cancer to be so aggressive and maintain a fighting chance within the body despite our
complex immune systems. The severity of cancer is not just a product of the cancer cell itself,
but rather the components that make up the cell that define and drive metastatic behaviors
and drug resistance. In order to improve diagnoses, prognoses, and treatment planning, the
intracellular drivers of the disease must be better understood. Cells, electrical circuits in
nature, reflect unique electrical properties dictated by their biophysical composition. These
electrical properties can be revealed and exploited to characterize and treat contributors to
disease progression. Using electric fields applied in several modalities, this work explores the
electrical entities of malignant cell types towards improving [0 000 treatment planning and
developing a treatment modality cognizant of subcellular drivers. This dissertation details
the use of dielectrophoresis and electroporation to detect and treat intracellular changes

associated with poor prognosis.
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1*h 1H2+i"Q+?22KQi?2" Tv

2.1S1H2+i Q/2@# b2/ .1S

16h 1H2+i B+ 6B2H/ h? 2b?QH/

2 Phl1H2+i'Q Qi iBQM

6 *a 6HMQ 2b+2Mi +iBp i2/ *2HH aQ iBM;
6a* 6Q'r [/ a+ ii2°

ttB



1lh :2M2 1H2+i"Qi° Mb72"
>6.1S>B;?@6 2[m2M+v .B2H2+i'QT?Q 2bBb
A.1 AMi2 /B;Bi i2/ 1H2+i Q/2 " v
B.1SAMbmH iQ @# b2/ .1S

A.S AbQ/B2H2+i'B+ SQbBiBQM

A.a AbQ/B2H2+i B+ a2T ~ iBQM

A 1A 2p2'bB#H2 1H2+i"QTQ" iBQM

AhP AM/BmK hBM PtB/2
GB.1&B;?2i@AM/m+2/ .B2H2+i " QT?Q 2bBb
J*a J ;M2iB+ +iBp i2/ *2HH aQ iBM;
JPAJMHIBTHB+Biv Q7 AM72+iBQM

Jhw J2i"QMB/ xQH2

M.1SL2; iBp2 .B2H2+i"QT?Q 2bBb
P.1SPTiB+ H.B2H2+i'QT?Q 2bBb

S"a S?QbT? i2"m772  a HBM2
T.1SSQbBiBp2 /IB2H2+i QT?Q 2bBb

S.Ja SQHv U/BK2i?vHbBHQt M2

S16 SmHb2 1H2+i B+ 6B2H/b

SA S'QTB/BmK AQ/B/2

ttBB



a6 a2 mK@6 22

aa* aB/2 a+ ii2°

hA* hmKQ AMBIiB iBM; *2HH
hJl hmKQ  JB+ ' Q2MpB QMK2Mi

hJS h™ MbK2K#™ M2 SQi2MiB H

ttBBB



*?2 Ti2 R

AMIi Q/m+iBQM

RXR * M+2 M/ Bib bm#+2HHmH ~/ Bp2 b

* M+2 - r2HH@FMQrM M/ 2p2 @2pQHpBM; /Bb2 b2- 772+i2/ R3 KE
.B77B+mHiiQi 2 i-i?Bb /2 /2//B ;MQbBb ? bH2/iQ Qp2 eyy-yyy/:
T2 v2 BMi?2 T bdj)X+*/2M¢2 Bb Q7i2M /27BM2/ b i?2 mM+QMi QF
Q7 +2HHb M/ Bib #2? pBQ  BM+Hm/2b BMp bBQM Q7 M2 “#v Q /Bl
BKKmMM2 bvbi2K HHQrBM; i?2 /Bb2 b2iQ ;Q mM/2i2+i2/-2p2M #v Bil
IMIiBH "2+2MiHv- i?2 1 m2 +QKTH2tBiv Q7 + M+2" M/ i?2 K2+? MBbK
TQQ Hv mM/2 biQQ/ M/ i?mb- ii2KTib iQ i'2 i Bi ? p2 MQi Hr vb -
+QMPQHMIBQM T 2b2Mi29 My hPBRb #BBBiv2iQ bim/v r? i /°'Bp2b + M+2
K HB;M Mi- ?Qr Bii BHQ b Bib HQ+ H 2MpB " QMK2Mi BM Bib 7 pQ -
“2bBbi MiiQi?2° T2miB+b-rQmH/2M #H2i?2 /2p2HQTK2Mi Q7 KQ 2
Q7 //"2bbBM; i?2 ?2i2 Q;2M2Biv Q7 i?2 imKQ X

h?2 " Qm;?2Qmi ?BbiQ v-Qm™ "2bTQMb2 iQ + M+2  ? b 2pQHp2/ rBi? Qn
2 b2X AM i?2 Rdyyb-Qm i 2 iK2Mi Q7 + M+2 r b QM i?2 K ;MBim/2
T'BK 'vimKQ" "2bB/2bc i?mb- "2KQpBM; i?2 2MiB 2 Q' ; M- bm+? b
+QKKQMTH +2X g2 KQp2/ 7°QK bbQ+B iBM; i?2 /Bb2 b2 rBi? i?2 2
QM i 2 iBM; i?2 #mHF imKQ ¢ bBKTH2 #mi ;; 2bbBp2 K bb- T 2b+
HmKT2+ QRePRIPBH2 i?2b2 i°2 iK2Mi K2i?Q/b "2 biBHH TT QT B i

R
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i “:2ib 7Q  i'2 iK2Mi ? p2 #22M 2tTHQ 2/X JQ 2 “2+2MiHv- bim/B2b
rbpQM+2 Dmbi +QMbB/2 2/ K HB;M Mi K bb Bb +im HHv +QKT Bbz
;BbiB+ 2+Qbvbi2K /Bb;mBbBM; M/ 7Q iB7vBM; i?2 imKQ ' c i?Bb ? b
KB+ Q2MpB QMK2RPXU'hMdA/NBNK ; "2b2 “+? Bb 2tTHQ BM; ?Qr i?2 /Bb?2
Hi2 "M iBp2Hv- TQi2MiB Hi?2 T2miB+b + M 2tTHQBIi i?2 BM/BpB/m
iQ i?72 imMKQ KB+ Q2MpB " QMK2Mi vVB2H/BM; MQp2H i?2° T2miB+ QT
h?2Qm;?i?2hJ1BbK /2mT Q7 +QKTQM2Mib bm+? b +QKTH2tp b+m
+2HHb- M/ + M+2 @ bbQ+B i2/ KB+ Q#2b-i?2 BM/BpB/m H + M+2"
imKQ™ ? p2i?2B" QrM biQ ' B2b iQ i2ZHH M/ i?2B° QrM +QMi"'B#miBQI
/IBb2 b2X h?2b2 +2HHb ? p2 #22M rB/2Hv +? ~ +i2 Bx2/ M/ bim/B2/ 7
+ HK2+? MBbKbiQr /b mM/2 bi M/BM; i?2B" "QH2BM + M+2' M/iQ
BMiQ KQ 22772+iBp2i 2 iK2MibX h?2 K +?BM2b / BpBM; i?2 #27? pE
H2p2H-?Qr2p2 - "2i?2BMi BMbB+bm#+2HHmMH "RYXKIROQM2RIib rBi~
+ M+2" +2HH BMi2'BQ - MQK HQmb iQ i? i Q7 #2MB;M +2HH- ? b
IBb2 b2 T °Q; 2bbBQMi? i "2 #2;BMMBM; iQ +QK2iQ HB;?iX _2+2Mi
H > +QKTQM2Mib bm+? b KBiQ+?QM/ B - +vViQbF2H2iQM 7B#2 b- M,
+ i2;Q°Bx2/ bF2v/2b+'BTiQ b Q7+ M+2° M/ 2tTHQ 2/ b M2ri “;2ib
i?727Q°'K iBQM Q" T ' Q; 2bbBRRRQYK i?2 /Bb2 b2 (

h?2 BMi® +2HHmMH ~ #MQ 'K HBiB2b i? i ? p2 #2+QK2 ? HHK "Fb Q7
rBi? TQQ T iB2Mi T°Q;MQbBb- + M #2 mb27mH BM 2 "Hv /2i2+iBQM
Kv #2 ?B/BM; BM7Q K iBQM #Qmi /"m; "2bBbi MIRK @QT2MiBZlv BM ;i
i?2b2 #MQ 'K HBiB2b 7°'QK ?2i2°Q:2M2Qmb b KTH2- "2H2p Mi iQ r
#BQTbv- 2 b #2+QK2 +? HH2M;2 7Q bim/vBM; i?2 BKT +ii?2b2 #M
7Q0°K iBQM- T°Q; 2bbBQM- M/ TQi2MiB Hi?2 T2miB+bX ai i2@ Q7 (
iB7vBM; BMi® +2HHmMH ° #MQ K HBiB2b "2 7THmMQ 2b+2Mi +iBp i2/



SYIY 249« O« AOT4a2 An Oé&y Olz O¢éil Oé 7«faa az «fnegyn O Oné
+QKTQM2Mi 2ti° +iBQM- bBM;H2@+2HH b2[m2M+BM;- TQHVK2" b2
QiVIBM;X h?2b2 i2+?MB[m2b- 2Qr2p2°- "2bmHi BM HQr Q° MmHH b
"2[mB 2 +viQiQtB+ "2 ;2Mib 7Q > H #2HHBM ;- /Bb " mTii?2 +2HH H2 p
[2i2+i +2HH@ +2 HRI9X Bb#BRRBimHi- /QrBW ipBIMP2biB; iBQM Q7 T iB:
b KTH2b iQr /b T'2+BbBQM K2/B+BM2 #2+QK2b BM72 bB#H2 mbBM

T i 7°QKi?2 #2M27Bib r2 EMQr 2 bbQ+B i2/ rBi? bim/vBM: i?2 BN
Q7 K HB;M Mi+2HH-BiBb TQbbB#H2 M/ T Q# #H2i? 11?72 2 Bb Km
b KTH2b B7r2 + M2M ' B+? 7Q" i?2b2 bm#TQTmH iBQMb # b2/ QM i?;
K BMi BMBM; pB #BHBiv Q7 i?2 b KTH2X hQ 7m’ i?2  Qm mM/2 bi |
i"2 iIK2Mib i? ii ;2iBMi° +2HHmH °~ #MQ K HBiB2b-r2 Kmbi ; BM
i?2 BMi® +2HHmMH ~ K2+? MBbKb M/ i?2B° "QH2 BM 7Q K iBQM M/ T
rBi? i?2b2 #MQ K HBiB2b +QmH/ 2bmHIi BM 2 "HB2 /2i2+iBQM- T2
M/ KQ'2 ++m” i2 T'Q;MQbBbX h?2°27Q"2-Bi Bb M2+2bb "viQ BbQl
bm#+2HHmMH ~ Kmi iBQMb M/ i 2 ii?2K ++Q /BM;HvVX

RXk 1H2+i'B+ 7B2H/b 7Q° BMp2biB; iBM: BMi
TQbBiBQM

1H2+i"B+ 7B2H/b ? p2 #22M mb2/iQ +? > +i2'Bx2 M/i'2 i QM+QHQ;
B/Q7 TTHB+ iBQMbX .B2H2+i'QT?Q 2bBb U.1SV- M 2H2+i"QFBM
# b2/ QM i?2B" 2H2+i'B+ HT QT2 iB2b /27BM2/ #v i?2B #BQT?vbB
2°7mH iQQH 7Q  +? * +i2 Bx iBQM- /2i2+iBQM- M/ bQ iBM; Q7 ?2i2
H #2H@7° 22 K MM2  r?BH2 K BMi BMBM; b KTH2 pB #BHBivX *2HH!I
+H2b r?Qb2 TQH 'Bx iBQM BM MQM@mMB7Q K 2H2+i B+ 7B2H/ rB
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#BQ2H2+i B+ bB;M im 2- r?B+? Bb bbmK2/iQ #2 /B 2+i 2bmHi Q
b TQH 'BxBM; i2+?MB[m2-.1S + M #2 mb2/iQ /2i2+i M/ 2M B+? 7
QM T?2MQivTB+ p "B iBQMi? i "2H i2iQ bi2KM2bb- ;k-Z2INBBEQM- M/
h? ' Qm:?Qmi i?Bb /Bbb2'i iBQM- A 2tTHQ 2 i?2 mb2 Q7 /B2H2+i QT
BMi® +2HHmMH ~ +QMi'B#miQ b Q7 + M+2 bm+? b +?2 " QKQbQK H +Q\
T QpB/2b K2i?Q/ 7Q  BMp2biB; iBM; i?2b2 MQK HB2b r?BH2 K BM
7Tmim 2 /QrMbi 2 Kbim/B2bX

T i7°QK2M'B+?K2Mi Q7 bm#TQTmH iBQMbiQbim/vi?2B" "QH2BM

#22M mb2/ b KQ/ HBiv7Q i'2 iBM;i?2/Bb2 b2X 1H2+i'QTQ" iBQM
/2b+ B#2bi?2 ;2M2° i BQM Q7 TQ 2bBMi?2 +2HH K2K# M2 r?2M 2tT
US16bVX 1H2+i'QTQ  iBQM-r?2M TTHB2/ i HQr2  2M2 ;B2b- 2M?

+2HH K2K# M2iQ .L Q +?2KQi?2 T2miB+bX i?B;?2 2M2 ;B2b-B
QM+QHQ;v b M #H iBQM i2+?MB[m2 7Q" bQHB/ imKQ'b BM i?2 HB
BM/m+BM; +2RKkX/227?2- A BMp2biB; i2- 2p Hm i2- M/ BMi Q/m+2 N
2H2+i'QTQ" iBQM b KQ/ HBiv 7Q  2M? M+BM; /2HBp2'v Q7 MiB#
+ M+2 @/ Bp2 b-BMi?Bb + b2- KB+ Q#2X

RXj Pp2'pB2r M/ >vTQi?2bBb

Jm+? HBF2i?2 /Bb2 b2-Qm i 2 iK2Mib Kmbi 2pQHp2 ++Q /BM;HvVX '
i"B+ H2MiB™M/AQi?2bBx2 i? i 2H2+i'B+ 7B2H/b TTHB2/ BM p "B2iv
+ M#2 mb2/iQ +? ~ +i2 ' Bx2-2M ' B+?- M/ /Bb " mTi bm#+2HHmH ~ / B
+ M+2°Qmb T?2MQivT2b iQr /b T'2+BhBRM/BRBbR+BMIIXM Qp2 pB2r
mb2b Q7 2H2+i B+ 7B2H/b- 2Bi?2° TTHB2/ b.1SQ 2H2+i QTQ iBC
K HBiB2bi? i +QMi'B#mi2iQ + M+2" M/ Q772 M Hi2 "M iBp2i 2 iK2
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i?72 QH2 Q7 i?2 i mKQ KB+ Q2MpB QMK2MiX *QM+m "2MiHv- M2r .
7Q°i?2B  TQi2MiB HiQ /BbiBM;mBb? bm#TQTmH iBQMb /2T2M/2Mi
iQ ;2MQKB+ Kmi iBQMb M/ +vViQTH bKB+ +QMi2Mib “2H i2/ iQ BMp
/Im+2 K HB;M Mi T?2MQivT2bX h?Bb /Bbb2'i iBQM HbQ 2tTHQ 2b i~
TQi2MiB Hi?2  T2miB+ +Q;MBx Mi Q7 i?2 TQHVKQ T?B+ KB+ Q#2b
i?°22 K BMrQ'Fb BMi?Bb /Bbb2'i iBQM "2,

RMtTHQ 'BM; i?2 72 bB#BHBiv M/ BKTHB+ iBQMb Q7 ?B;2@7 2[m:
BM; Mm+H2 ° #MQ'K HBiB2b Q7 + M+2" +2HHb iQr /b 2M B +?K:

kXLp Hm iBM;/B2H2+i"QT?Q 2bBb b iQQH7Q i?2/2i2+iBQM Q7B
KB+ Q#2b 7QmM/ BM i?2 imKQ KB+ Q2MpB QMK2M]

iIXAMi*Q/m+BM; 1H2+i'Q@ MiB# +i2°B H h?2° Tv b i2+?MB[m2
MiB#BQiB+b iQ BMp bBp2 # +i2'B BM i?2 imKQ KB+ Q2MpB QJ

h?Bb /Bbb2 i iBQM Bb Q' : MBx2/ b 7QHHOQrb,

*?2 Ti2 KT QpB/2b M Qp2'pB2r Q7 /B2H2+i'QT?Q 2bBb 7Q" +? ~ +i2
bm#TQTmH iBQMb 7QmM/ BM #HQQ/- # +i2 B - M/ + M+2 TQTmH il
/p M+2b Q7 i?2 i2+?MQHQ;v- ?B:?HB;?ibi?2 b2MbBiBpBiv Q7 .1S 7C
M/ +QKK2Mib QM i?2 TT “2Mi +? HH2M;2b iQ Qp2 +QK2 r?2M mbBN\
MB[m2X

*2 Ti2  jomKK "Bx2b i?2i?2Q v #2?BM/ 2H2+i ' QFBM2iB+ i2+?MB[m?2
/IB2H2+i"QT?Q 2bBb- M/2H2+i'Q Qi iBQM mb2/ +QKKQMHvV 7Q" +2H
h?2b2 i2+?MB[m2b 2 /Bb+mbb2/ BM +QMi2ti Q7 i?2B° BKTQb2/ 2H
"2bBbi Mi 7THMB/ 7Q +2b 7Q " T "iB+H2b BM bmbT2MbBQMX

*2 Ti2> BMp2biB; i2bi?2 mb2 Q7 M mMM+QKKQM “2;:BK2 Q7 /B2H2+i
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?2B;?@7 2[m2M+B2b iQ T 'Q#2 M/ 2M'B+? 7Q" + M+2> +2HHb # b2/
:2MQKB+ Kmi iBQMb M/ BM+Q "2+i +?2 " QKQbQK2 +QmMi "2 ?B;?H
AM i?Bb +? Ti2 - A /2b+ B#2 M/ 2p Hm i2 mbBM; ?B;?2@7 2[m2M+\
i2i0 THQB/ +QHQ 2+i H + M+2" +2HHb rBi? irB+2 i?2B ivTB+ H +?°
IBTHQB/ T "2Mi +2HHX 6m i?2 - A2p Hm i2 TH i7Q KT2 7Q K M+2
i?72 /2pB+2 i ?B;?@7 2[m2M+B2bX

*2 Ti2  @ti2M/b /B2H2+i'QT?Q 2bBb 7Q T ' Q#BM; i?2 BMi~ +2HHmH
iB+ + M+2' +2HHb BM72+i2/ rBi? + M+2 @T QKQiBM; KB+ Q#2bX A
/IB2H2+i'QT?Q 2bBb M/ +QMi +iH2bb /B2H2+i"QT?Q 2bBb i HQr 7":
70K MQM@BM72+i2/ +2HHb # b2/ QM i?2 772+i BMp bBQM KB;?i ?
bBKmMH i2i?2b?2 > 7Q +2 +iBM; QM i?2 +2HHb BM i?2 KB+ Q7HmB/

*?2 Ti2" BMi'Q/m+2b M TTHB+ iBQM Q7 2H2+i"QTQ " iBQM 7Q i ;2
i?7 1 T"QKQi2 ;;°2bbBp2 T?2MQivT2bX 1H2+i Q@ MiB# +i2 ' B H h?2
i?72 ?Qbi +2HH K2K#™ M2 7Q° 2M? M+2/ /2HBp2'v Q7 MiB&B@iB+b i
bQ# +i2 ' BmK MIMRMH22X+i B+ 7TB2H/i? 2b?QH/b7Q BM72+i2/ M/ N
+? ° +i2°Bx2/ M/ QTiBKBx2/ 7Q" /"m; /2HBp2'vX h?2 2K BMBM; # -
i"2 iIK2Mir b [m MiB7B2/ M/ "2p2 Hi? i1l h K v 2bmHi BM +QKTH?2
+ M+2 @/ BpBM; KB+ Q#2bX

*2 Ti2° §°QTQb2b HB;2i@BM/m+2/ /B2H2+i'QT?Q 2bBb TH i7Q K °
+2HH 7QMHBM;:- M/ KmHIiB@T Q+2bb +QMbQHB/ iBQM BMiQ bBM
277Q ib iQr //2p2HQTBM; i?Bb TH i7Q K-BMi'Q/m+2 /2pB+27Q" 1
7mim 2 2tT2 BK2Mib 7Q° TH i7Q K +? * +i2 Bx iBQM M/ MQp2H Km|
T 2T " iBQMX

*2 Ti2° 3FQM+HmM/2b i?2rQ FBMi?Bb /Bbb2'i iBQM M/ bmKK "Bx2b
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h? Qm;?2Qmi i?Bb /Bbb2'i iBQM-r2 Q772  iQQHb i? i BMp2biB; i2- +
+2HHmMH ~ T?2MQK2MQM bbQ+B i2/ rBi? K2i bi iB+ T?2MQivT2b Q7
M/ 2p Hm i2 M2r 2;BK2b M/ TTHB+ iBQMb 7Q " #Qi? /IB2H2+i QT?Q
i?2v+ M#2 TTHB2/iQi?22p2 @; QrBM; FMQrH2/;2 #Qmi + M+2"



*? Ti2 K

" +F; QmM/

h?Bb +? Ti2 ? b#22M [/ Ti2/ 7 QK,

‘2pB2r, .B2H2+i"QT?Q '2bBb 7Q" +? * +i2'BxBM; M/ b2T " iBM: b
# b2/ QM #BQ2H2+i'B+ T°QT2 iv +? M;2b /m2iQ /Bb2 b2 T°Q: 2bbBQ
CXGX.mM+ M M/ _XoX.p HQb
1H2+i QT AKRHWBWX /QB,RyXRyykf2HTbXkykRyyR|8
2T °Q/m+2/rBi? T2 KBhijpBQ@QW V7 B:Ri(UKkykRV CQ?M gBH2v M/ aQMb

KXR AMi'Q/m+iBQM

>2i2°Q;2M2Biv Q7 +HBMB+ Hb KTH2b ? b "2[mB 2/i2+?MQHQ;v /2T
M/ +QM+2Mi> iBQM Q7i “;2ibm#TQTmH iBQMb 7Q  BM pBi Q i2biBN
M/ T°Q;MQb2bX _2+2MiHv-i?2 /Bp2 bBiv7QmM/ rBi?BM i?2 imKQ"
HBMF i?2 KB+ Q2MpB ' QMK2Mi ? b rBi? Qp2> HH ?2 Hi? M/ T Q;MQb
i72 K BM +QMi"B#miQ b BM bm+? M 2+Qbvbi2KX h?2 ?22i2°Q;2M2B
?2 b #22M r2HH /27BM2/ r?2M +QMbB/2 BM; +2HH ivT2b U2X;X- BKK
2i+XV- #mi i?2 bm#TQTmH iBQMb rBi?BM i?2b2 +2HH ivT2b b?QmH/
#2ii2° mM/2 bi M/BM; Q7 2Qr M Hi2  iBQM Q7 +2HH KB;?i/ Bp2
bm#TQTmH iBQMb i2M/ iQ #2 ?B;?Hv bBKBH ° M/ /B77B+mHi iQ B/

3
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hQ 2772+iBp2Hv mM/2 bi M/ HH +QKTQM2Mib i? i K F2 mT b KTH:
b2T " iBQM K2i?Q/bi? i+ M /2i2+i KBMmi2 /B772 2M+2b "2 M2+2Dbb

G #Q  iQ'v +2HH bQ iBM; ? b #22M T'BK "BHV T2'7Q K2/ mbBM; +2\
iv K2i?Q/bX *2Mi'B7m: iBQM K2i?Q/b "2 T'2/QKBM MiHv bBx2@ Q
reB+? H +F bT2+B7B+Biv7Q +2HHb bBKBH "BM bBx2X h™ /BiBQM F
7THMQ 2b+2M+2@ +iBp i2/ +2HH bQ iBM; U6 *aV M/ K ;M2iB+@ +iB
[MB 2 H #2HBM; Q7 i?2 +2HHb #v 7HmMQ 2b+2Mi Q K ;M2iB+ MiB#(
#v r?B+? i?2 +2HHb "2 /2bB 2/ iQ #2 bQ i2/X g?BH2 i?2b2 K2i?Q/b
7B+ iBQM M/ b2T " iBQM Q7 bBKBH ~ +2HH ivT2b /m2 iQ i?2 mb2 Q
bm'7 +2 MiB;2Mb Q BMi® +2HHmMH ~ +QKTQM2Mib-i?2"2 "2b2p2 t
TTHB+ iBQMb M/ +2HH pB #BHBivX AM "2bTQMb2 iQ i’ /BiBQM H |
H2p2Hb Q7 bi 2bb- Q7i2M "2bmHiIiBM; BM bi "F /2+2 b2 BM pB #BH
+? M;2b/m2iQ i?2 K 'F2 - HBKBiBM; i?2 TQbbB#BHBiv Q7 /QrMbi’ 2
b2[m2Mi bimyByyBH2 i° /BiBQM HH #2Hb mb2/iQ /B772°2MiB i2 +2]
bT2+B7B+- Bi + M #2 /IB77B+mHi iQ /2i2 ' KBM2 M2r #BQK "F2 b M/
Q' +? ° +i2'Bx iBQMX *2HH b2T * iBQM M/ +? * +i2 Bx iBOQM i2+?ME
6 *a M/ J *a "2 /Bb /p Mi ;2Qmb r?2M i?2°'2 "2 HBKBi2/ Q" HiQ;2i
#H2 #BQK "F2'b- bm+? Bb i?2 + b2 7Q" ;HBQ#H biQK - M2m > H- M/
3-eRe)X 6m i?2°-H #2Hb K v HbQ BM/m+2 T?2MQivTB+ +? M;2b Q"
i?72 +2HH- b b22M rBi? i?2 /2i2+iBQM Q7 # +i2 B HT2 ®BHIJXM+2 M/
b "2bmHiIi Q7 H #2H@BM/m+2/ +? M;2b M/ #BQK "F2  B/2MiB7B+ i
#BHBiv 2[mB 2/ 7Q B/2MiB7B+ iBQM M/ b2T " iBQM mbBM; i /B
i2+?MB[m2b i? i 2tTHQBIi H #2H@7 22 i2+?MQHQ;B2b ? p2 #22M 2tT

_B2H2+i'QT?Q 2bBb U.1SV Bb M 2H2+i ' QFBM2iB+ i2+?2MB[m2 i? i
+2HH +? ° +i2'Bx iBQM M/ b2T ~ iBQM BM KB+ Q7HmMBI/B+ /2pB+2t
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T "iB+H2 #2+QK2b TQH 'Bx2/ BM MQM@mMMB7Q K 2H2+i B+ 7B2H
.B2H2+i"QT?Q 2bBb Bb /p Mi ;2Qmb r?2M ;2M2" i2/ 7°QK M Hi2 M
BM i? i i?2 7°2[m2M+v@/2T2M/2Mi BM/m+2/ TQH 'Bx iBQM 2772+i
T'QT2iB2b Q7 i?2 +2HH K2K# M2 M/ +ViQTH bK UHQr@7 2[m2M+
U?B;?@7 2[mM2M+vV Q7i?2T "iB+H2 Q7 BMi2 2biX .1SBbMQi HBKBi
+m > 2Mi U.*V bB;M Hb + M HbQ #2 mb2/iQ p "vi?2 7B2H/ ;" /B2Mi ¥
+2HH ivT2bX AM //BiBQMiQ ? "#Q 'BM; /p Mi ;2bbm+? bHQr@+Qbi
#BQT "iB+H2b-.1SBb H #2H@7 22 i2+?MB[m2- "2[mB BM; MQ /v2b

a2p2° H 2pB2rb +Qp2 > .1S TTHB+ iBQMb BM “2; /iQ HBp2f/2 / +2F
M MQb+ H2 +? ° +82e Bx NB/QMIM ° 2 +2HH BbQH iBQM 7 QK ?2i2°Q
- kj-j8-9kdyR83 bT MMBM; Qp2° b2p2° H Q"; MBbKb 7 QK + M+2" i
i2BMbX h?2b2 TTHB+ iBQMb- ?2Qr2p2'- /Q MQi 2tTHQBIi i?2 ?B;?@
i"QT?Q 2bBb M/ Bib #BHBiviQ /2i2+i KBMmi2 BMi'BMbB+ /B772"2
+2HHb 7Q° +HBMB+ H TTHB+ iBQMbX //BiBQM HHv- b2p2° H 2pB
iBQM Q7 .1S b Bi +QKT "2b iQ i° /BIiBQM H M/ KB+ Q7HmMB/B+b K:
+2 ° +i2 ByNKiRRQIK( h?Bb 2pB2r 7Q+mb2b QM i?2 mb2 Q7 /B2H2+i (
B/2MiB7B+ iBQM- +? > +i2 'Bx iBQM- M/ b2T > iBQM Q7 bBKBH Q"
7°QK #HQQ/- + M+2 - # +i2 B - M/ bi2K +2HH TQTmH iBQMbc 2tTHQ
T'QT2iB2b /m2 iQ /Bb2 b2 T°Q; 2bbBQM- i?2° Tv TTHB+ iBQM- M
V2 "bX >2°2-r2 "2pB2r "2+2Mi /p M+2b BM TTHB+ iBQMb Q7 .1S 7C
iQ ?B;?HB;?ii?2 b2MbBiBp2 + T #BHBiB2b Q7 i?Bb i2+?MQHQ ;v BM
T ii2’Mbi? i 7Q+mb QM /BbbBKBH ~ +2HH b2T * iBQMbX
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kXRXR h?2Q'v Q7 .B2H2+i'QT?Q 2bBb

_B2H2+i"QT?Q 2bBb Bb i?2 TQH 'Bx iBQM Q7 M2mi  H T iB+H2 E
B2H2+i'QT?Q 2iB+ 7Q +2 Bb /27BM2/ b,

Fas=2r1 ¢ K@) E ;a4 UKXRYV

r’2’R s Bbi?2/B2H2+i " QTPBiB27(BmB-Q7 i?2Bb iR+ HZ2-KBiiBpBiv
Q7 i?2 KEBbi?2 TTHB2/ 2H2+i B+ 7B2Bb iM/ 2HETUI Q7 i?2 *H mi
JQbbQiiB7 +iQ° b 7TmM+iBQMIBM2[m2M+v U

K(!):ﬁ UkXkV

r?2"2PBb i?2 +QKTH2t T2 ' KBiiBpBQ/ Q72TK2dBYR2BM2/ b
D= D il— UkX]jV

r?2 2sBb i?2 # b2HBM2 T2BWBIi?BpBQW/ m+iBBBIivV?22MQKTH2t MmK#2

P—1x

h?2*H mbBmb@JQbbQiiB7 +iQ Bb 7' 2[m2M+v@/2T2M/2Mi[m MiBi
Q7i?2.1S7Q +2X A7i?2T iB+H2 Q7 BMi2 2bi Bb KQ 2 TQH "Bx #H
i?2T "iB+H2 rBHH KQp2iQr /bi?2 "2 Q7?B;?2bi2H2+i B+ 7B2H/ ;"
1S UT.1SVX *QMp2 b2Hv- B7 i?2 K2/B Bb KQ 2 TQH 'Bx #H2 i? M
rBHH 2tT2 ' B2M+2 M2; iBp2 .1S UM.1SV M/ #2 2T2HH2/ 7" QK i?2 "2
" /B2Mi U6 RXRR

6 QK 2[m iBQM kXk-i?2irQ 7 2[m2M+B2b r?2°2i?2 T 'iB+H2 2tT2 B
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BMi> MbBiBQM #2ir22M M.1S M/ T.1S- "2 FMQrM b + Q¥RQp2" 72
h?2 7B bi + QbbQp X ¥ -2\\TBW+MHNV IRYy F>Xx 7Q" +2HHb- + M #2 mb:
IB772 2M+2b BM i?2 K2K# M2 T QT2 iB2b #2ir22M +2HH ivT2bX h?
th,V- ivTB+ HHv =Ry J>x 7Q +2HHb- + M #2 mb2/iQ /2i2 ' KBM2 /B7"
BMi® +2HHmMH ~ +@RKRKIMEBIibBM ?2i2°Q;2M2Qmb b KTH2- bBKBH °
72 2MiB i2/ mbBM; i?72 .1S + QbbQp2 7' 2[m2M+v K2i?Q/c i? i Bb-/
r?2°2QM2bm#TQTmH iBQM rBHH 2tT2 B2M+2 T.1S r?BH2 i?2 Qi?2°
1S Bb #H2iQ /2i2+i BMi'BMbB+ T°QT2'iB2b Q7 +2HHb-i?2°2 "2 p°
b?B7ib BMi?2 .1S bT2+i° Q7 +2HHb- T "iB+mH Hv bBKBH ~ bm#TQ
KBMmMi2 +? M;2b BM K2K# M2 + T +Bi M+2 M/ +viQTH bKB+ +QM/n
pB #BHBiv- K2K# M2 +QKTQbBiBQM- K2K# M2 bm 7 +2 "2 - Mm+t
BQM i Mb72 + Qbbi?2 +2HH K2K# M2 "2 /2i2+i #H2 #v .1SX i ?E
mb27mH 7Q /BbiBM;mBb?BM; bBKBH ~ +2HH ivT2b /m2 iQ +? M;2b
T2 KBiiBpBivX h? i Bb- B7 +2HHb /B772° BM K2K# M2 + T +Biv M/{
i HQr 7°2[m2M+B2b- Q' BMi® +2HHmMH > T QT2 iB2b bm+? b Mm+H?2
+H2QTH bK +QM/m+iBpBiv i ?B;? 7°2[m2M+B2b- QM2 +2HH KB;?i 2t
+2HH rBi? p 'vBM; T' QT2 iB2b rBHH 2tT2 B2M+2 M.1S HHQrBM; 7Q
2H2+i'B+ bB;M im 2bX "2+ mb2i?2 T 'iB+H2BbbmbT2M/2/ BM [m2(
QM i?2 +2HH Bb +QmMi2" +i2/ #vi?2 /" :7Q +2 bi?2T "iB+H2KQp2h
I 7TQFs2Bb /27BM2/ #v aiQF2b H r,

Fb =6rvVv UkX9V

r?2°'R2Bb i?2 " /Bmb Q7 B2i?2HWHM KB+ pBbA+BHBAI-pMQ+Biv Q7 i?22 +
+2HH 2tT2 B2M+BM; TQbBiBp2 .1SrBHH 6i° T6r?2Mi?2 .1S 7Q +2
q?2M i?2 K2/B Q7 i?2 bQHmMIiBQM Bb HbQ KQpBM;- i?2 p2HQ+Biv C
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6B;m 2 kXR, a+?2K iB+ Q7 V T.1S M/ M.1S- #V 2_Ph- M/ +V 2T
/[2T2M/2Mi *H mbBmb@JQbbQiiB +m p2 7Q " # +i2'B - + M+2"> +2HH-
/Im+iBpBiv Qaff RKOD

i?72/° ;7Q +2Bb /27BM2/ b,
Fo=6r1r (Vo Vm) UkX8V

r?22Bb i?2 p2HQ+Biv QP iRM2In+t2ZHH2M2ZMi i?2 T "iB+H2 Q K2/B - "2b~

q?BH2 i?2°2 "2 p 'B2iv Q7 K2i?Q/b iQ BM/m+2 /B2H2+i"QT?Q 2iB

KB+ Q7HmMB/B+ /2pB+2- i?2 K BM ivT2b Q7 /B2H2+i'QT?Q 2iB+ /2]
U2.1SV- BMbmH iQ @# b2/ .1S UB.1SV- M/ 2H2+i'Q Qi iBQM U2_P|
+QMi BMTH M "~ Q' j. 2H2+i'Q/2b K /2 Q7 +QM/m+iBp2 K i2'B H bm
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'QH/ Q  TH iBMmKX h?Bb ivT2 Q7 .1S Bb HbQ FMQrM b +QMp2MiB(
i*Q/2b 2 7 # B+ i2/ BM M BMi2 /B;Bi i2/ 2H2+i'Q/2 v UA.1V H
BM i?2 7B2H/ iQ +QM+2Mi’ i2 #2ir22M i?2 2H2+i'Q/2 7BM;2 bX .2pE
bT2+B7B+ iQ 2.1S i2+?MQHQ:v + M #2RIGyMKMBKI Bi23 mO2B+QM@
/Im+iBp2 2H2+i°Q/2b iQ +'2 i2 mMMB7Q K 2H2+i B+ 7B2H/ + Qbb K
BMbmH iBM; bi'm+im 2b- Q7i2M TQbib- iQ BM/m+2 "2 b Q7 ?B;?@7
MQi2 i? i "2+2MiHv Bir b /Bb+Qp2°2/i? ii?2 BM/m+2/ KQiBQM Q7
i2/ 7°QK .*bB;M HU.*@B.1SV Bb T'2/QKBM MiHv "2bmHi Q7 b2+
QM i?22 T “iB+H2- " {22  i? M /BP0 QBO@ R bBH2Mi TTHB+ iBQMb
? p2 #22M ?B;?HB;?i2/ BMRERRAK M FHEb bBM;H2@+2HH M HvbE
i? i 2KTHQvVb [m /" mTQH2 2H2+iQ/2b 2M2 ;Bx2/ #v 7Qm  Qmi@ Q7
+ mb2 i?2 +2HH Q7 BMi2 2biK@R/@i H22U6Bi; lBQM bT22/ + M i?2M #2
+ H+mH i2 i?2 2H2+i'B+ HT QT2 iB2b Q7 i?2 +2HH bm+? b +viQTH
+ T +Bi M+27Q  +? > +i2'Bx iBQM Tm ' TQb2bX 2 _PhBb T "iB+mH "H
+?  +i{2°Bx iBQM- r?BH2 b2T * iBQM 2tT2 'BK2Mib Q7i2M 2 QT2 i
# H M+2i?22.1S7Q +2 M/i?2b2/BK2Mi 'v7Q +2- HbQ FMQrM b .1S
U.1S@666VX aBKBH "Hv- BbQ/B2H2+i'B+ b2T * iBQM UA.aV Bb Q7iz
/B2H2+i'B+ T'QT2iB2b Q7 i?2 K2K#> M2 + T +Bi M+2 M/ +viQTH bK
Q7 bBx2 Q  /2MbBiv- #v BM/m+BM; 7HQr Q7 ; /B2Mi Q7 K2/B BM+
TH M > 2H2+i°Q/2b i p2 bBM; i?2 ;" /B2Mi i M M;H2X g?2M T i
2[mMBHB# BmK ii?2 +Q "2bTQM/BM; K2/B +QM/m+iBpBiv-i?2 +2HH|
+QMiBMm2 7HQrBM; /QrMbi 2 KX h?2 HQ+ iBQM r?2°2i?2 T “iB+H2
i72 " vBbi?2BbQ/B2H2+i'B+ TQbBiBQM UA.SV- K2i'B+ mb27mH 7
q?BH2 i?Bb "2pB2r rBHH ?B;?HB;?i +2°i BM TTHB+ iBQMb Q7 2_Ph
#2 HBKBi2/iQ i?2 7Q 2K2MiBQM2/ K2i?Q/b Q7 .1S mb2/ 7Q  ?B;?22"
i* MbH i #H2 iQ i?2 +QKK2 +B H K “F2iX
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kXk TTHB+ iBQMb

>2°2r2 T 2b2Mi p B2iv Q7 #BQK2/B+ H TTHB+ iBQMb i? i ?B;?H
2H2+i"QT?Q 2bBb 7Q" +? * +i2'Bx iBQM M/fQ  b2T *~ iBQM Q7 bBKB
bi2K +2HHb- + M+2" +2HHb- #HQQ/ + XKXBD®QrM/ 2T+ BVX iBB;2n2 A 2 +i
+QM7B;m" iBQMb +QKKQMHvV mb2/ BM i?2 7TQHHQrBM; TTHB+ iBQM

6B:m 2 kXk, 2T 2b2Mi iBp2 2H2+i'Q/2 +QM7B:m’ iBQMb M/ 2tT2
2H2+i"Q/2 BM /Bb?X * 2 i2/ rBi? "BQ_2M/2 ' X+QKX #V BMi2 /B;Bi
+V + bi2HH i2/ 2H2+i°Q/2 > v-/V j.1S KB+ Qr2HH bvbi2K- 2V B.1S-
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kXkXR ai2K *2HHDb

ai2K +2HHb ? p2 i?2 #BHBiviQ b2H7@ 2M2r M/ T°Q/m+2 / m;?i2"
BMiQ +2HHb rBi? bT2+B HBx2/ 7mM+iBQMbX aBM+2 i?2B" /Bb+Qp:
bim/B2/iQ #2ii2°> mM/2 bi M/ /Bb2 b2 /2p2HQTK2Mi M/ ? p2 #22M ?\
BM “2;2M2" iBp2 K2/B+BM2 M/ eBXbAl DM/BMQ2 BB ¢Hv bim/v /Bb
"2;2M2° iBQM i?2° TB2b- Bi Bb M2+2bb "viQ T 2/B+i M/ bQ i bi2K -
7°QKi?2b K2HBM2 ;2X J Mvbim/B2b? p27Q+mb2/ QM /2p2HQTBM
Q7 bi2K +2HHb UT BK "BHv ?2K RO B2HR2 K 2K2DHIROV2Ap2 - Q7i2]
bT2+B7B+Biv #2ir22M /B772 2Mi bi2K +@j}DH b 7+ DMiP2- if BRHQ + B ;@ M2 (
?2 b #22M mb2/iQ +? ~ +i2 ' Bx2 /B772 2MiB i2/ +2HHb 7 QK i?2 b K2
r2HH b bi2K +2HHb # b2/ QM i?2B" /B772 2MiB iBQM TQi2MiB H T ¢
bQHMIBQM iQ i?2 mM p BH #BHBiv Q7 /BbiBM+i #BQK "F2 bX

L2m™ H ai2K *2HHD

6QHHQIrBM; i?2 7B bi bim/B2b Q7 .1S 7Q  bi2K +2HH b2T " iBQM- T I
"BT?2° H#HQQ/ bi2K +2HHDb r2 2 b2T ~ i2/rBi?Qmi i 72 kb7 #BQK
M BMi2 /B;Bi i2/ 2H2+i Q/2 ~~ viQ/2i2 KBM2 b?B7iBM7 2[m2M+I
TmHHv I TT2/7Q M2m Hbi2KfT Q;2MBiIiQ +2HHb ULaS*bV # b2/ Q
iB HHRA-R3)X bm#b2[m2Mibim/vmb2/2.1SiQ +? = +i2 ' Bx2LaS*b #v
K2K#' M2+ T +Bi M+2iQ i?2B  /IB77RYMiB?BOMT/Qi2MiEBVHIR i LaS
2t?B#Bi.1S #2? pBQ bBKBH iQi? ir?B+?i?2v "2 #B b2/iQ/B772";
7Q° bi"Q+vi2b M/ ?B:?2  7°2[m2M+B2b 7Q2M X7 @VNd Xi A M Kiy Rog< L «
K2K# M2 T QT2 iB2b "2 bm77B+B2Mi 7Q i?2 /2i2+iBQM Q7 M2m  F
/[IBiBQM HHv- L@;Hv+ Mb QM i?2bm 7 +2 Q7 i?2 K2K# M2 "2 BM/|
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rBHH /B772 2MiB i2 BMiQ M bRQXVi2OZMiM2m QRQ@2H2K2Mi KB+
[2pB+2rBi? 2v/I'QT?Q 2bBbKQ/mMH2mThi'2 KQ7 .1SKQ/mH2? b ¢
2i X 7Q 2M B+?K2Mi Q7 bi'Q+Vi2@#B b2/ T°Q;2MBiQ  +2HHDb 7°Q
U6B;mkXVjcNEX AM KYRN-XBBM " +i2 ' Bx2/ M/ b2T " i2/LaS*b mbBM; .
rBi? 7B2H/b ° M;BM; 7 QKRyB8QMyAMifKi2/ QM b riQQi? 2H2+i Q/2 ;
# b2/ QM i?2B 7 i2«#B b #v [m MiB7vBM; i?2  iBQ Q7 2H2+i QFBM2
RRX

aF2H2i H M/ J2b2M+?vK H ai2K *2HHDb

g?BH2 M2m™ HDbi2K +2HHDb ? p2 #22M Q7T "iB+mH "BMi2 2bi- Qi?2"°
mb2/ .1S 7Q° b2T " iBQM Q7 bm#TQTmH iBQMb 7°QK ?22i2°Q;:2M2(
AbK BiIHX mb2/i?2 .1Sq2HH avbi2K iQ +? ~ +i2 Bx2 J:@ej- a Pa@k-
2T 2b2Mi2 "Hv M/ K im 2bF2H2i Hbi2K +2HH TQTmH iBQMb b 7
BbQH iBQM M/b2T * iBQM Q7 bF2H2i Hbi2K M/ K im 2 +2HHb # b2/
(N)X >mK M J2b2M+?vK H ai2K *2HHb U?Ja*bV ? p2 #22M bb2bb2/ 7
+QKT 2/iQ b KTH2 i'2 i2/rBi? TQHVK2 iQ bi M/ “/Bx2 KQ T?QH
?22i2°Q;2M2BivX h?Bb bim/v bm;;2bib i? i 2p2M rBi?BM bBM;H2 b
M2;HB;B#H2 BM “2; /biQ +? M;2b Q7 i?2 .1S + ' QbbQp2 7 2[m2M+\
?Qr b2MbBiBp2 .1S KB;?i #2 7Q  bm# TR X maHQAMB gMm/1222 + MB QW H 2/

A.1/2pB+2 iQ b2T " i2 ?2Ja*b 7°QK i?2B  T'Q;2Mv Qbi2Q#H bibX h?
BMi'Q/m+2b +QMiBMmQmb 7HQr b2T * iBQM bvbi2K i? i mb2b M *
QM M/ Q77 iQ 2tTQb2 i?2 b KTH2 iQ .1S 7Q +2b #mi pQB/ i TTBM;
q?2M i?2 7B2H/ Bb QM- i?2 T°Q;2Mv Qbi2Q#H bib 2 KQp2/ r v 7 QI
Q7 1?72 b KTH2 r?BH2 i?2 ?Ja*b R@emMB2m2A2i@ M mb2/ KB+ Qr2HHDb i
+?  +i2'Bx2 M/B/2MiB7vi2MQ;2MB+ HHv /B772 2MiB iBM; Km ' BM?2
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6B;m 2 kXj, V*?22p QM 2H2+i Q/2b T 2+2/2/ ?2v/I ' QT?Q 2bBb KQ/mH
7Q+mb2/ bi'2 KbiQ B/BMb2T " iBQM Q7 bi2K +2HHb M/ “2/m+2 +2
7°QWE- +QTv ' B;?i UKkyRNV AS Sm#HBb?BM; #V .B772 2M+2b BM +v
K2K#° M2 + T +BiB M+2 Q7 Q" H +2HHb Q7 p 'vBM; K HB;M M+v + |
i"QT?Q 2bBbX / Tk9t 7@K (B;?i UKyRRV aT'BM;2 L im'2X +V +.1
;2M2° 12/ ;" /IB2Mi Q7 2H2+i B+ 7B2H/ 7Q  i?2 b2T ~ iBQM Q7 Ik8R +:
BM; /2°Bp iBp2 # b2/ QM BM+" 2 b2/ bi2M2QBX B; Ti 2/kFRINV(CQ?M q
M/ aQMbX
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bj/ vbBMiQ /B772d8MiB+BQMN; iQ i?Bb bim/v- /B2H2+i ' QT?Q 2bB
BM7Q K “2b2 +?22°b Q7 T?2MQivTB+ H +? M;2b Q7 bi2K +2HH 2 *H\
+ 2 iBM; KQ'2 +QKTH2i2 mM/2 bi M/BM; Q7 bi2K +2HHbX AM HH-
iQ +? ° +i2°Bx2 M/ b2T " i2 bi2K +2HHb # b2/ QM i?2B" /B772 2MiB
b2MbBiBpBivi? i Bb+ T #H2 Q7 /2i2+iBM; ?2i2°Q;2M2Biv BM bBM;

KXkXk * M+2°

a2p2° H 2pB2rb+Qp2 bim/B2b7Q+mb2/ QM /B2H2+i'QT?Q 2bBb 7Q
Q7 + M+2  +2HHb 7" QKRBX2J GRIHHDI(#HV- /IB2H2+i"QT?Q 2bBb ? b #:
bim/B2/ 7Q i?2BbQH iBQM Q7 " "2+ M+2 +2HHb- +B +mH iBM; imk
2 Hv /B ;MQEiBy»b HE?Bb 2pB2r- ?2Qr2p2 - 7Q+mb2b QM + M+2" +2F
+ M+2" +2HHb rBi? /B772 2Mi bi ;2b Q7 K2i bi bBb-/"m; "2bBbi M+2

.Bb2 b2 T°Q: 2bbBQM

hmKQ'b “2BM?2 ' 2MiHV ?2i2°Q;:2M2Qmb M/ B/2MiB7B+ iBQM Q7 i?2
iQ KQ 2 2772+iBp2-T2'bQM HBx2/i'2 iK2Mib M/ 2 "Hv /2i2+iBQM ¢
iBQM H K2i?Q/b iQ KQMBIQ  /Bb2 b2 T°Q;"2bbBQM bm+? b T i?QHC
Q BKKMMQT?2MQivTiBM; 2[mB 2 2Bi?2 ?B;?Hv@i BM2/ T2 bQMM
iQ #2 T '2b2MiX .B2H2+i'QT?Q 2bBb- QM i?2 Qi?2° ? M/- T'QpB/2¢t
bK HH +? M;2b BM b KTH2 #2vQM/ i? i Q7 r?B+? i?2°2 "2 /2p2HQT
2H2+i"QT?Q 2bBb + M T 'QpB/2 BMbB;?2i BMiQ i?2 i'm2 ?2i2 ' Q;2M2B
BM7Q 'K +HBMB+B Mb Q7 i?2 +QKTQbBiBQM Q7 imKQ  Q #HQQ/ |
I"2 iIK2Mi #v T " QpB/BM; M2r T2 bT2+iBp2 iQ i?2 +2HHmMH ~ T QT2
T2 'bT2+iBp2X
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.B2H2+1i QT?Q 2bBb ? b#22M mb2/iQ bm++2bb7mHHV +? = +i2 Bx2i
T 2@+ M+2 - M/ K HB;MKWRIX 18B;2dkdB8 b ?Qrb i?2 +viQTH bKB+ +QM
iBpBiv M/ K2K#> M2 + T +Bi M+2 Q7 Q" H +2HHb Q7 /B772°BM; K H
LQi QMHvV + M + M+2" +2HHb #2 b2T ~ i2/ 7' QK #HQQ/- #mi /IB2H2+i
BiviQ /2+BT?2  /B772 2Mi bi ;2b Q7 + M+2> 7°QK bBKBH " Q B;BNMN
IB2H2+i"QT?Q 2bBb- ivT2 Q7 .1S i? i mb2b BMbmH iBM; bi'm+im":
2HBKBM i2 2H2+i " Q+?2KB+ H +? M;2b iQ i?2 K2K#> M2 Q7 i?2 +2HH
b KTH2-r b mb2/iQ /2+BT?2" 2 "Hv- BMi2 'K2/B i2- M/ H i2 bi ;2 KQ
B8Re)X bBKBH "~ bim/vmb2/ +.1SiQ /B772°2MiB i2 KQmb2 Qp "B M
#2MB;MiQK HB;M MiT?2MQivTB+ 2tT 2bbBQM- br2HH b /B772 2M
H bib-/2KQMbi' iBM;i?2b2MbBiBpBivQ7 +.1S7Q bm#TQTmH iBQM
+? M;2b M/ /B772R&BB iBRM2(/ bim/v 7 QK kyRai £ nb2/H BKBH
+.1S /2pB+2 iQ b2T " i2 ?B;?Hv@K HB;M Mi Km BM2 Qp B M + M+Z
bHQr@/2p2HQTBM; ivT2 Q7 i?2 by KHVBHHDN+IEMLIIE@BE 7THQr ~ i2@BN
/> 7Q°+2 M/ i?2 .1S 7Q +2 +iBM; QM i?2 +2HHb 8iy X7 aBKRM +v Q
K HB;M Mi +2HHb- "Re6Ry KQmb2 K2H MQK +HQM2b /2 'Bp2/ 7 QK i
i2°Bx2/ QM + bi2HH i2/2H2+i"Q/2 "~ viQ b?Qr 72 bB#BHBiv Q7 /2i
+2HHb 7°QK bBKB#&jX OmBLBMMBb?Qr2/ /B2H2+i'QT?Q 2bBb + M #
[2i2+i +2HHb # b2/ QM bm 7 +2 K "F2 b rBi?Qmi H #2HX h?Bb ; Qn
+ " Qr2HHb iQ /2i2+i bm#TQTmH iBQMb Q7 *h*b BM 2TBi?2HB H@iQ@
QMHvV K2b2M+?2vK HT Qi2BM 2tT ' 2bbBQM M/ MQi?2  pQB/ Q7 Mv C
+ M #2i° MbH i2/ +HBMB+ HHv b i?2 T°2b2M+2 Q7 i?2 2TBi?2HB H
bm#TQTmH iBQM + M #2 +Q "2H i2/iQ TQQ'2  T'Q;MQbBb 7Q" T i
+ M+RYK
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**M+2" bi2K@HBF2 +2HHD

_2+2MiHv- + M+2 bi2K@HBF2 +2HHb U*a*bV ? p2 #2+QK2 M BMi2" :
KQ '2BM7Q K iBQM #Qmi+ M+2 T Q; 2bbBQM M/ K2i bi bBbX h?2
b?QrM iQ ? p2 b2H7@ 2M2rBM; + T #BHBiB2b M/ 2 Q7i2M  2bBbhi
J Mv bim/B2b ? p2 2tTHQ 2/ TQi2MiB H #BQK 'F2'b 7Q  B/2MiB7B+
p B #BHBiv BM bm 7 +2 K "F2'b M/ bQ iBM; i2+?MB[m2&RX p2 H2/
_B2H2+i"QT?Q 2bBb- ?2Qr2p2'- Q772 b i?2 #BHBiv iQ /2i2+i +? M;:
rBi?BM TQTmH iBQM- r?B+? KB;?i #2 T "iB+mH "Hv mb27mH BM B
bT2+B7B+ #BQK "F2  iQ H #2HX qBi? i?2 ?22i2 Q;2M2Biv M/- Q7i2M
BM; p BH #H2 *a* #BQK 'F2'b M/ bm#TQTmH iBQM T QT2 iB2b- mb
iQ BMi2  +i /B 2+iHv rBi? i?2 BMi'BMbB+ T QT2 iB2b Q7 2 +? bm#T
+HBMB+ H TTHB+ iBQMb bm+? b /B ;MQbiB+b M/ T°Q;MQb2bX a2
2H2+i"QT?Q 2bBb + M #2 mb27mH BM BbQH iBM; *a*b 7°QK ?22i2°Q
2i HXb2/+.1SiQ +?2 ~ +i2'Bx2 M/b2T " i2 T Qbi i2*a*b Ui?2M /2MQi
BM; +2HHb UhA*bV 7°QK MQM@hA*bX iBMi2 K2/B i2 7 2[m2M+B2b
S*j +2HHb r2°2 /BbiBM;:mBb?2/ M/ bQ'i2/ # b2/ QM bi2KM2bb- Q" i?
TQT ; i2 M2r inRRIX PAM kyRN- 2iM¥xmMB2/ mHi® @?B;? 7 2[m2M+v .1
J>XV rBi? [m /'"mTQH2 2H2+i"Q/2 +QM7B;m" iBQM iQ +? ~ +i2 BX2 |
13d@J: M/ GLR3 BM /BbiBM+i +mHim 2 +QM/BiBQMb iQ +QMi QH i?
rb #H2 iQ /2i2+i /B772 2M+2b Q7 i?2b2 mM/B772 2MiB i2/ +2HH HE
+B2b i? Mi?2B  /B772 2MiBRR)OX+ QHBWI2XP J#BH X KBQ mb2/ +.1S

iQ b?Qr 72 bB#BHBiv 7Q" b2T " iBQM Q7 bT?2 ' QB/@7Q KBM; Ik8R
+2HHb # b2/ QM i?2B  BM+'2 b2/ 6bi2K@M2bbo b 2pB/2M+2/ #v M2b
bi2KMZ3p¥ ( "2+2Mi bim/v mb2/ [m /"mTQH2 2H2+i"Q/2b iQ +? ~ +i2 |
b2+QM/ + QbbQp2 7 2[Mm2M+B2b 7Q  K2/mMHHQbT?2 2 7Q KBM; K2/n
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bi2KM2bb 7 QK i?2BjyyBHb@¥JRM(#Vv i?2b2 bim/B2b- .1S Bb 72 bB#
B/2MiB7vBM; M/ b2T "~ iBM; *a*b 7°QK Qi?2  + M+2  +2HHb # b2/ QI
T QT2 iB2bX

‘m; 2bBbi M+2 M/ bb2bbK2Mi

.B2H2+1i QT?Q 2bBb ? b #22M 2ti2MbBp2Hv bim/B2/ b M BM pBi Q
bb2bbK2Mi KQMBIiQ BM; 7Q  + M+2  +2HHbX a2p2°  Hbim/B2b BM T
Q7 /IB2H2+i"QT?Q 2bBb iQ [m MiB7v/'m; bb2bbK2MiiQ /2i2+i K2K#
TQTIiQbBb Q M2+ QbBb 7i2  /"m; 2tTQbm 2 r?2M +QKT "2/iQ Qi?2"
q M;2i H bim/B2/i?2 72 bB#BHBiv Q7 mbBM; .1S iQ KQMBIiQ  TQT
2tTQbBM; >G@ey H2ZmF2KB +2HHb iQ ;2MBbi2BM U:1LVX M BMi2"°
mb2/iQ /2i2°"KBM2 i?2 +'QbbQp2° 7°2[m2M+B2b 7Q° MQ 'K H U3y@
F>xV- M/ M2+ °QiB+ U=Ry J>xV +2HHb rBi?BM b HBiRINX bAQM2 ?Q
Kyyj- M22/H2 2H2+i Q/2b r2 "2 mb2/ iQ +? =~ +i2 Bx2 H2ZmF2KB+ +2F
/"m; "2bBbi Mi /2 Bp iBp2- Ee8k _-#27Q°2 M/ 7i2  KQ/mH iQ i 2 ik
i?7 11?7272 Bb KBH/HvV /2i2+i #H2 IB772 2M+2 #2ir22M i?2 bm#ivT2b
+ViQTH bK +QM/m+iBpBiv 772+iBM; i?2 7 2[m2M+v r?2°2 +2HH +QH
7TmHH i° TTBM; Q7 2 +? +2HH ivT2 UjJ>x 7Q  E8ek M/ 3 J>x 7Q " E
[2i2+i #H2 /IB772 2M+2i? i +Q "2H i2b KQ/mH iQ i Ry MBR;/B2H?2
bBKBH ~b2imTiQ i?2 QM2 /2b+ B2/ 12@B-Q2nbHPvM*2BND 7 +VviQTH
+QM/m+iBpBiv/2T2M/2MiQM BQM +QM+2Mi® iBQM rBi?BM jy KBMmii:
AM T "iB+mH - i?Bb bim/v 7QmM/ i? i i?2 /2+HBM2 BM i TTBM; Q-
TH i2 mb bB;M HBM; bm#TQTmH iBQMb BM i?2B" i°2 i2/ b KTH2 i? i
i?72 i°2 iIKI®X(6QHHQIrBM; i?2 bim/v 7 QR ikyij7QMKB/ #? M E8ek +2HH
M/ i?2B° KmHiIiB/ " m; "2bBbi Mi +QmMi2°T “i- E8ek _- "2 b2T ~ #H2 |



IYIY yyaO«z Ofé Kj

2H2+i°Q/2 "~ vr?2 2E8ek _2tT2 B2M+2T.1S M/i?2/ m; b2MbBiBp
i?72/° ;7Q93X G #22/KH mb2/ M22/H2 2H2+i"Q/2b BM T2i'B/Bb?iQ +7
+ M+2° +2HHb M/ KmHiB/ " m; "2bBbi Mi /2'Bp iBp2b b?Qr i? i M BM-
+Q 2H i2/ rBi? M BM+ 2 b2BM +VviQTH bKB+ +QMNR/N\ji¢iBpBiv-/2i2+i

b 2pB/2M+2/ #v i?2 T'2pBQmb bim/B2b- /B2H2+i " QT?Q 2bBb ? b #
+?  +i2' Bx iBQM Q7 / m;@b2MbBiBp2 M/ /" m;@ 2bBbi Mi +2HHb- T
+ M+2° +2HH "2bTQMDb2 iQ/ m; i 2 iK2Mi- #mi KQ 2 "2+2Mi bim/B2b
Q7 /I"'m;@ 2bBbi Mi bm#ivT2b mbBM;i . S AM QYRB+ v @BM/m+2/
i"TQT?Q 2bBb iQ bQ i M/ b2T " i2 2T 2b2Mi iBp2 +2HHb Q7 /' m; @
TQTmH iBQMbX LQi #Hv- MQi QMHvV r b i?Bb TH i7Q 'K mb27mH 7Q"

M/ Jla@a U/ ' m;@b2MbBiBp2V +2HHb- #mi Bir b #H2 iQ bQ i bm¢
mMM/2 ;QBM; /B772 2Mi H2|pRXHbMBMTR TBRQBBb2( 2H2+i°Q/2 "~ v ? b #
iQ /2i2+i TQTiQbBb T 'Q; 2bbBQM 7i2  2tTQbm 2 iQ "h@kej Q7 MQ
2 "Hv birQ?2Qm b TQDbR@X 2> PHWRNHH2M b2/ 1?2 j.1S KB+ Qr2HH i2+?M
iQ+? ~ +i2 ' Bx2 M/ [m MiB7vi?2 MmK#2 Q7 +2HHb BM p "BQmb bi ;zZ
Cm'Fi M/ >2G +2HHb 7i2  iQtB+ Mi 2tTQbm 2X h?Bb K2i?Q/- r?B}
i? i +?  +i2'Bx2 TQTiQbBb T ' Q; 2bbBQM- T QpB/2b p HB/ iBQM 7Q
7Q°i?2 ++m’ i2[m MiB7B+ iBQM Q7 bm#TQTmH iBQMb rBi?BM b

Im+23»X AM kyRe- M B.1S /2pB+2 rBi? T bbBp i2/ 2H2+i"'Q/2b r b i
"2bTQMb2 Q7 +HQb2Hv "2H i2/ #°2 bi + M+2> +2HHb UG**R- G**NV
HBM2iQ Q# iQ+H tX "Qi? +2HH HBM2b r2'2 /B772 2MiB #H2 2t?B#Bi
UG**R, dyy F>x- G**N, Ryy F>xV- M/ i?2 + QbbQp2 7 2[m2M+B2b
b?B7i2/ TQbi@i 2 iK2Mi rBdBXQ?P@2Him/B2b ? p2 b?QrMi? i/B2H2+
Bb 72 bB#H2- " TB/BM pBi'Q /' m;:@ bb2bbK2Mi iQQH i? i + M KQM
#> M2 +? M;2b BM H2bb i? M 72r?2Qm bX b i?2i2+?MQHQ;v /p M+
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mb27mH+HBMB+ HIiQQH 7Q BMpBi Q KQMBIQ BM; Q7 / m; 277B+ +

h"2 iIK2Mi bb2bbK2Mi

q?BH2 .1S ? b #22M bim/B2/ 7Q  Bib mb2 BM /"m; bb2bbK2Mi- Qi?2"
#2M27Bi2/ 7°QK 277B+ +v KQMBiQ BM; mbEN ; ¥BRbB2/M4# @ T2?HH 2iBB L
2H2+i°Q/2b iQ b2T ~ i2 2H2+i"QTQ  i2/ +2HHb- Q  +2HHb rBi? /Bb r
PQHi ;2 2H2+i'B+ H TmHb2b- 770K MQM@2H2+i'QTQ" i2/ +2HHbDb #
+ViQTH bKB+ +QM/m+iBpBiv- #mi HbQ b M BM/B+ iBQM 7Q  bB;MB
T'QT2'iB2b 7i2° 2H2RjBPR THYBiBWIM /(v bm;;2bib i? i .1S Bb 72 bB#!
7Q° /2i2 KBMBM; i?2 T 2+Bb2 2772+i Hi2 M iBp2 i°2 iK2Mib- bm+?
biBKmH Mib-? p2 QM +2HH T QT2 iB2bX .B2H2+i'QT?Q 2bBb + M T¢
Qi?2  i2+?MQHQ;B2b iQ [m MiB7v i2 iK2Mi 277B+ +v M/- TQi2MiB
TH MMBM; X

kXkXj " +i2'B

" +i2°B Bb MQi?2  TQTmH "2 Q7 /B772 2MiB iBQM 7Q° TTHB+
[2i2+iBQM- imKQ" KB+ Q2MpB QMK2Mi K F2@mT- M/ MiB#BQiB+ "
/BiBQM H K2i?Q/b Q7 # +i2°B H B/2MiB7B+ iBQM 7 QK +HBMB+ H b
+mHIim 2 7QHHQr2/ #v 7HMQ 2b+2Mi BM bBim ?2v# B/Bx iBQM- T?2M¢
MiB#BQiB+ “2bBbi M+2 bb2bbK2Mi- TQHVK2 b2 +? BM "2 +iBQM
LQi QMHV /Q i?2b2 K2i?Q/b? p2 HBKBi iBQMb # b2/ QM 2[mB 2/ K2/
iBK2@+QMbmKBM;, '2[mB BM; KmHIB@/ v +mHim 2b iQ ;2M2" i2 M
+2HHD 7Q° /RQYKIiBBMQE+i'QT?2Q 2bBb Q772 b i?2 + T #BHBiv Q7 B/
7°QKi?2b K2 :2Mmb b r2HH b +? ° +i2°Bx iBQM Q7 i?2/ ' m;@ 2bBb
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KBiB; iBM; i?2b KTH2 T Q+2bbBM; iBK2 M/ +mHIim BM; 2[mB 2K2I
bi M/ “/i2+?MB[m2bX .B2H2+i'QT?Q 2bBb ? b #22M mb2/iQ BbQH i
Q' :2M2° br2HH b BbQH iBM; #ekk¥ X W?BK BHQBQ M- ?2Qr2p2 - rBt
QM i?2 +? ° +i2'Bx iBQM M/ b2T ' iBQM Q7 # +i2°'B QM i?2 bi’ BM
iBpBiv Q7 .1S M/ i?2 HB72@+Vv+H2 T Q; 2bbBQM 7i2° MiB#BQiB+
+HBMB+ H TTHB+ iBQMb Q7 .1S7Q BM72+iBQM i 2 iK2Mi bb2bbkK

MiB#BQiB+@i 2 i2/ # +i2 B

AM Kkyyj- CRI?¥Bnb2/ M22/H2 2H2+iQ/2b iQ +? ~ +i2 'Bx2 i?2 /B2H2+
Q7 MiB#BQiB+ b2MbBiBp2 M/ 2bBbi Mi bi> BMb Q7 i?2 ai T?VHQ +C
J>xX h?2 b2MbBiBp2 M/ "2bBbi Mi bi® BMb ? / bBKBH ~ bB;M im 2
MiB#BQiB+bX 7i2° MiB#BQiB+ i 2 iK2Mib-i?2 b2MbBiBp2 bi® BMr
TH2i2HvmM/2 7' 2[m2M+B2b #2HQr kyy F>x k/ vb 7QHHQrBM; i 2 iK
b2MbBiBp2 M/ "2bBbi Mi bi® BMb Bb TQbbB#H2 mbBMBXBRM2HHQT?
2tT2 ' BK2Mib i? i 2KTHQV .1S 7Q  # +i2 B bm#ivT2 +?2 > +i2'Bx iBQ
+mb2/ QM +? M;2bBMK2K# M2T QT2 iB2b b "2bmHi Q7 MiB#BQil
BbQTTQ imMBiviQ mb2 .1SiQbim/v/B2H2+i B+ #2? pBQ Q7 # +i2°
T'QT2'iB2bX bT2+B7B+ ivT2 Q7 2.1S mbBM; j. + "#QM 2H2+i Q/2
i?2°Qm:?Tmi K2i?Q/ 7Q" bb2bbK2Mi Q7 MiB#BQiB+b QM # +i2 B - T
bK2;K iBb- Q7i2M "2[mB BM; i2+?MB[m2b + T #H2 Q7 /2i2+iBM; i?2
bHQr bRy@e BM KBt2/ TQTimH mbQMiXRBAMHBHH7Q K iQ b2T ~i2 M
iT2 02/ # +i2°B 7°QK mMi“2 i2/ # +i2°'B i 783Km2BRH2Q7 @TI>Q @bl
Bb T QKBbBM: BM pBi'Q i2+?MB[m2 7Q" bb2bbK2Mi Q7 MiB#BQi
+QmH/ #2 mb2/ 7Q" /2p2HQTBM; M2r MiB#BQiB+b- BM72+iBQM i 2
“2bBbi Mibi° BMb7Q  QM@+?BT i 2 iK2Mi 2tTQbm 2X
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ai- BM@H2p2H # +i2 ' B

o vBM; BbQ;2MB+ Kmi Mi /2 Bp iBp2b Q7 1b+?2 B+?B +QHB 8E T °
IB772°2M+2b BM i?2B" + ' QbbQp2" 7°2[m2M+B2b # b2/ QM i?2 T 2bz
7B bi +'Qbb@Qp2 7°2[m2M+v Q7 i?2 T “2Mi bi’ BM b?Qrb MQiB+2 #
?Mb- ?? - M/ ?Mb ?M /2 Bp iBp2bX ii?2 b2+QM/ + ' QbbQp2" 7 2]
rbMQi /B772°2MiB #H2 7' QK i?2 ?? Kmi Mi-r?BH2i?2 ?Mb M/ /Qm
HQr2  + ' QbbQp2 jRX[M2MAW(+? -~ +i2 Bx2/ e Kmi Mi bi® BMb M/

bi® BM Q7 Sb2m/QKQM b 2" m;BMQb US R9V mbBM; .*@B.1SX Jmi
T "2Mibi- BMb?Qr2//B772 2M+2b BM /B2H2+i B+ #2? pBQ i? i+ M
TQH 'Bx #BHBiv Q7 i?2 K2K#~ M2 KKRIWX; BOM 26MB2+ b+i2B B 02(/ i?°22

bi BMb Q7 1X +QHB, PR8d,>d- P88,>d- Pe,ER,>R mbBM; .*@B.1Sr
rBi? p "'vBM; /Bbi M+2 #2ir22M b riQQi? TQBMib iQ Hi2  i?2 ;" /B2
7i2° TTHvBM; TQi2MiB Hb ~ M;BM; 7 QK Rey@9dyof+K-i?2 bi° BM
QM i?2 7B2H/ K ;MBim/2br?2 2 QMb2i Q7 i° TTBM; Q++m "2/ 2H iByp
b riQQi? TQBWMitn?Bb bim/v b?Qrb i?2 72 bB#BHBiv Q7 .*@B.1S 7Q°
#BQ2H2+i'B+ H/B772 2M+2b KQM; # +i2 " BX®X @2 X (B22B.B U6B;
rBi? TQi2MiB Hb ljyyof+KiQ +? ~ +i2 'Bx2 KBt2/b KTH2b Q7 *HQbi B/
IB772°2Mi H2p2Hb Q7 iQtB;2MB+BiR3MK/ MI@BHBQIBMHMZA7EB/ vwmb2/ j
M/ 2_Ph 7Q +?  +i2 ' BHMQBOB/BmMK #BuwrZ//BERHRQtB;2MB+Biv M/ +m
+QM/BiBQMb i? i +QMi'B#mi2 iQ ?B;?HV@iQtB;2MB+ U>h*.V bi> BN\
b?Qr2/HB;?ii’2M/b-2_Ph/2i2+i2/bi "F/B772'2M+2bBM T2 F7°2[m
BM >h*. bmT2'M i Mi URdA8 F>xV b QTTQb2/iQ >h*. +mHim 2/ BM MQ
ULh*.V Uk8Yy F>xV-bm;;2biBM; i? iiQtB;2MB+Biv Bb BMRAW2/ #v 2ti’
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6B;m 2 kX9, Vh TTBM; Q7 1X+QHB Kmi Mi Pe,ER,>R QMHvV TT 2N\
+?B2p2/X [/ Ti2NF@RTv' B;?i UKkyRjV aT'BM;2 L im 2X #V a riQQi
mb2/ iQ b2T " i2 "2/ #HQQ/ +2HHb BM72+i2/ rBi? " #2bB T QiQxQ
#HQQ/ +2HHbX / &i2#FTQKB(?i UkyReV AS Sm#HBb?BM;X +V B.1S |
+? ° +i2 Bx iBQM Q7 +2HHb # b2/ QM KBiQ+?QM/RB)eH+Q Tm +Bnm?'i2 X
UkyRdVX
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