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Enhancing Security and Privacy in Head-Mounted Augmented Re-
ality Systems Using Eye Gaze

Matthew Corbett

(ABSTRACT)

Augmented Reality (AR) devices are set apart from other mobile devices by the immer-
sive experience they offer. Specifically, head-mounted AR devices can accurately sense and
understand their environment through an increasingly powerful array of sensors such as cam-
eras, depth sensors, eye gaze trackers, microphones, and inertial sensors. The ability of these
devices to collect this information presents both challenges and opportunities to improve ex-
isting security and privacy techniques in this domain. Specifically, eye gaze tracking is a
ready-made capability to analyze user intent, emotions, and vulnerability, and as an input
mechanism. However, modern AR devices lack systems to address their unique security and
privacy issues. Problems such as lacking local pairing mechanisms usable while immersed in
AR environments, bystander privacy protections, and the increased vulnerability to shoulder
surfing while wearing AR devices all lack viable solutions. In this dissertation, I explore how
readily available eye gaze sensor data can be used to improve existing methods for assuring
information security and protecting the privacy of those near the device. My research has
presented three new systems, JUUIOUOOL, D000000O, and UO000OM that each leverage user
eye gaze to improve security and privacy expectations in or with Augmented Reality. As
these devices grow in power and number, such solutions are necessary to prevent perception
failures that hindered earlier devices. The work in this dissertation is presented in the hope
that these solutions can improve and expedite the adoption of these powerful and useful

devices.



Enhancing Security and Privacy in Head-Mounted Augmented Re-
ality Systems Using Eye Gaze

Matthew Corbett

(GENERAL AUDIENCE ABSTRACT)

Augmented Reality (AR) devices are set apart from other mobile devices by the immersive
experience they offer. The ability of these devices to collect information presents challenges
and opportunities to improve existing security and privacy techniques in this domain. In
this dissertation, I explore how readily available eye gaze sensor data can be used to improve
existing methods for assuring security and protecting the privacy of those near the device. My
research has presented three new systems, UUI00OOO0, 00000000, and OO00OOI0 that each
leverage user eye gaze to improve security and privacy expectations in or with Augmented
Reality. As these devices grow in power and number, such solutions are necessary to prevent
perception failures that hindered earlier devices. The work in this dissertation is presented
in the hope that these solutions can improve and expedite the adoption of these powerful

and useful devices.
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J JBt2/ _2 HBIiv
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o] oB'im H _2 HBiv

_i2+?MQHQ:vV b22Fb iQ Qp2 H vi?2 2 H- T?vbB+ HrQ H/ rBi? bvM
Bb bm#b2i Q7 JBt2/ 2 HBiv UJ_VX

h?2 "SS 272 b iQ BMbi M+2b r?2M /i UBK ;2b- pB/2Q- m/BQ- 2i+X
b2MbBiBp2 BM7Q K iBQM U ;2- 2i?MB+Biv- T?vbB+ H /Bb #BHBiv-
#vbi M/2 b r?Q 2 p2 MQi +QMb2Mi2/ iQ #2 T i Q7 i?2/ i +QHH2+iBC

M>J.Bb /2pB+2/2bB;M2/iQ #2rQ M T BK 'BHv QM i?2 ?mK M ?2

J_Bbi?2#°2 [i? Q7 /2pB+2b M//BbTH vb #2ir22M- #mi MQi BM+Hm/!
rQ'H/ M/ i?2 +QKTH2i2Hv pB im H rQ HRBRX#2 JBt2/ 2 HBiv (

a?QmH/2 bm 7BM; ii +Fb Uaa bV 2 ivT2 Q7 Q#b2 p iBQM ii +F/
b2MbBiBp2 /i 7°QK 6Qp2 i?2b?QmH/2°6 Q7 pB+iBKbX

0o Bb i2+?MQHQ:vi? i 7TmHHvV BKK2 b2b i?2 mb2  BM bvMi?2iB+- |
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AMIi Q/m+iBQM

RXR h?2 S'QKBb2 Q7 m:K2Mi2/ 2 HBiv .2pB-

m;K2Mi2/ _2 HBiv U _V /2pB+2b T'QpB/2 M 2tT2 'B2M+2 6BM r?B+
"QMK2Mi Bb 8 m;K2Mi2/6 #v K2 Mb Q7 pB im H U+QKTmi2 ;> T?2B+\
KQ/B7v i?2 T?vbB+ H "2 HBiv rBi? RB)Bihi? BAR7/QpB +BR M p2 b22M
BM TQTmH “Biv BM “2+2Mi v2 "b- bTm "2/ #v i2+?MQHQ;B+ H /p M
BM+ 2 b2 BM mb2'b M/ K "FReXHMPBHVBRYKd (Hv /" Bp2M #v BM/mbi
+ °2- mMiQKQiBp2- M/ KBHBi 'v TTHB+ iBQMb- rBi? _ /2pB+2b + 2
22 Hi? "2b2 “+?- KBHBi 'v/2+BbBQM@K FBM;- M/ bBERBEM; bim/2I

AM T "iB+mH - 22 /@KQmMi2/ /2pB+2b U>J.bV + 2 i2 bQK2 Q7 i?2
+QKT2HHBM; _ TTHB+ iBQMb- 2bT2+B HHv r?2M +QMbB/2 BM; i?
Q7 i?2 7TmEWRRBX h?2b2 /2pB+2b "2HV QM M 2p2M KQ 2 /p M+2/ bm
+ K2  b- /2Ti? b2MbQ b- 2v2 ; x2 b2MbQ b- M/ KB+ QT?QM2bX b
0BbBQM S°Q? bKQ'2i? MR9+ K2 b Q7 p 'VBM; ivT2biQ ++m" i2H
i?72 mb2 6b 2MpBRAMAKI 2BV (2bB; M2/ iQ #2 rQ°M 7Q° HQM; T2 ' BQ/b Q
+ b2 b+2M "BQb- BM r? i TTH2 + HHb REXT hBBb *BNKT@iBBIMGHv ++
mM/2 bi M/BM; Q7 i?2 T?vbB+ HrQ H/ HHQrb7Q KQ 2 +QKT2HHBM
bH ;2@b+ H2 m;K2Mi2/ rQ FbT +2b Q' "QQK@bBx2/ KQpB2 pB2rB
MMB[m2 QTTQ imMBiB2b 7Q  bQHMiBQMb iQ ?Qbi Q7 T'Q#H2Kb m
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6B:m 2 RXR, M BHHmbi  iBQM Q7 i?2 b2MbQ" p BH #H2 QM irQ K
G2 Tk M/i?2JB+ QbQ7i >QHQG2Mb kX

_/2pB+2bX BBERHMMbi> i2bi?2b2b2MbQ'b M/i?2B  TQbBiBQM QM i

RXk >2 /@JQmMi2/ _ .2pB+2b * 2 i2 IMB[m2
H2KDb
hQ mM/2 bi M/ i?2 T'Q#H2Kb 7 +BM; _ /2pB+2b M/ i?2 mMB[m2 bQ

HHQr-r2 +°2 i2 ?B2° "+2v Q7 T 'Q#H2Kb # b2/ QM i?2 MmK#2" Q7 1
+QHH #Q  i2X

RXkXR aBM;H2@Ib2  S'Bp +v S Q#H2KD

a2+m Biv M/ T Bp +v Bbbm2b TH ;m2 2p2M bBM;H2 _ /2pB+2X h
2bb2MiB H iQ i?2 BKK2 'bBp2 2tT2'B2M+2 i? i K F2b _ /2pB+2b mMI
/IBb+"BKBM i2 BMi?2/ i i?2v +QHH2+iX _ /2pB+2b + Tim 2/ i ~2[m
i bFb U2X:X- aG J- TQb2 2biBK iBQM- M/ :2bim 2 '2+Q;MBiBQMYV- {
+ K2° M/ /2Ti?2V /i #Qmi #vbi M/2°b UBX2X- T2 'bQMb bm > "QmM/I
mb2V-r?B+? + MTQi2MiB HHv #2 mb2/iQ B/2MiB7v b2MbBiBp2 BM7
; Bi- 2i+XV Q7 #vbi M/2°b 7Q° KkHBRBIQ md3FMYKQb2BH i?° 2 i Q7
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6B;m 2 RXk, M BHHmbi® iBQM Q7 K2KQ'v + 2 mb2 + b2 7Q° _ /:
K2KQ'v + "2 T iB2Mi 2[mB 2b bbBbi M+2 rBi? B/2MiB7vBM; +HQHI
TTHB+ iBQM- mbBM; M _/2pB+2-B/2MiB7B2b 7 +2bmbBM; 7 +B H
i?72M K2b M/fQ iBiH2b Q7 i?2b2T2 bQMbiQ bbBbii?2mb2 X AMi?l
i?2 /2pB+2 M/ i?2 bm#D2+i Bb i?2 T2 bQM H #2H2/ b 6" Qi?2 86X h
rBi? i?Bb BMi2" +iBQM-Bb H #2H2/ #v i?2 "2/ #QmM/BM9#QtX AK ;2

#vbi M/2 /i H2 F Bb"wihiH2/2?3 Bp +v @QBRBX h?2bi M/2°

S'Bp +v S'QZHZ2W iQ BMbi M+2br?2M /i UBK ;2b- pB/2Q- m/BQ- 2i
iQ B/2MiB7v b2MbBiBp2 BM7Q 'K iBQM U ;2-2i?MB+Biv- T?vbB+ H /B
7 QK #vbi M/2°br?Q ? p2 MQi ;Bp2M +QMb2Mi iQ #2 T i Q7 i?2 /i +
"2b2 "+?-7r12 #2HB2p2 i? 1 i?Bb T Q#H2K Bb +QKT Bb2/ Q7 irQ K BM
i?2i2+?MB+ HpmHM2" #BHBiIB2b T 2b2Mi BM KQ/2" M _ /2pB+2bX h
+Q 'b2@; BM2/ T2 'KBbbBQMb 7Q  i?B /@T ‘iv TTHB+ iBQMb M/ i
iQ Q77HQ / ~r b2MbQ /i M/ pBQH i2 i?2 T'Bp +v Q7 #vbi M/2 bX
+°2 i2bi?2 +QM/BiBQMb 7Q  i?2 b2+QM/-i?2 T2 +2TiBQM i? ii?2b2 .
Q  mb2 T'Bp +vX h?Bb +QKTQM2Mi /Q2b MQi ? p2 iQ #2 7QmM/2/ B
+im H T Bp +v pmHM2" #BHBivV #mi ? b HbQ #22M b?QrM iQ ?BM/:
1 +? +QKTQM2Mi + M 2tBbi rBi?Qmii?2 Qi?2 - #mir2 #2HB2p2 i? i i
pmHM2" #BHBiIB2b + M 2t +2 # i2 i?2 T2 +2TiBQM Bbbm2b i? i _ /
T 2pBQmbHVX
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1t KTH2 b+2M "BQb r?2°2i?2 #vbi M/2 T Bp +vT Q#H2K + M "Bb2 B
b+2M "BQb Q' bbBbiBM; M Hx?2BK2 6bdyXBRMKrBR?iR2KDDw 2M 2 B
KQ 2 +QM+ 2R2XK6BhXMib M 2t KTH2X AM i?Bb 2t KTH2- T iB2Mi B
bm772 BM; 7°QK K2KQ v HQbb 7°QK Hx?2BK2'6b /Bb2 b2X h?22 T
B/2MiB7v +HQb2 7°B2M/b M/ 7 KBHvX h?2 TTHB+ iBQM-QM M _ |
iQ B/2MiB7v M/ H #2H T2 bQMb Q7 BMi2 2bi iQ i?2 T iB2Mi BM "2 |
#vbi M/2 b-bm+? bQi?2 T iB2Mib Q 7 KBHvV K2K#2 b Q7 Qi?2 T iB
bi?2B 7 +2br2°2mb2/ b T iQ7i?2 TTHB+ iBQM rBi?Qmii?2B" +

RXkXk aBM;H2@Ib2 a2+m Biv S Q#H2Kb

a?QmH/2  am 7BM; ii +Fb Uaa bV "2 Q#b2 p iBQM ii +Fb /2bB;M2,
BM7Q K iBQM U2X;X- T bbrQ'/b M/ bQ+B Hb2+m Biv MmK#2 bV 7°
pB+iBRKX h?2 mi?2MiB+ iBQMBM7Q 'K iBQM; BM2/ 7 QK i?2b2 ii +F
B/2MiBiv7 m/ Q BHH2; HHv ++2bb pB+iBK6éb ++QmMi/ i X 1p2M
Ki2°'B H- HBF2 T'Bp i2 +QMp2°'b iBQMb Q" pB/2Q +? ib-i?2b2 ii +F
T'272°2M+2b M/ BM7Q K iBQM QM 38X BQM?2BHDb & b DQMH-Br2b+@Q M
i?Bb Q#b2°'p iBQM ii +F b2+m Biv T Q#H2KX

>2 |/@KQmMi2/ _/2pB+2b “2/2bB;M2/iQ #2 mb2//m ' BM; MQ K H BM
T?vbB+ H2MpBRYXMK2BL ¢ M BM+HmM/2 r?2M i?2 mb2" Bb Q#b2 pBM
BM+HmM/BM; QM H TiQTb- /2bFiQTb- KQ#BH2 /2pB+2b- Q  2p2M r?B
U2X;X-M K2b M/ [/"2bb2bV QM T T2 X g?BH2 aa b "2 MQi mMB[m
>J.-Ubm+? T"Q#H2Kb 2tBbirBi? ++2bbBM; b2MbBiBp2BM7Q K iBQ!
i?72 mb2 Q7 bm+? [2pB+2 + M 2t +2 # i2 i?2 T Q#H2K r?2M i?2 >J.(
/IBbi® +i2/ rBi? Qi?2 i bFb M/ H2bb r "2 QRUKQIRMABE P 2H\2; 2 M?( M+ 2
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/| M;2°b M/i?22TQi2MiB H7Q 7 " KQ 2m#B[mBiQmb mb2 r?2Mi?2b2
BMi " mbBp2-i?2aa T Q#H2K BM _ BbrBi?Qmi 2 /RHR\/R p BH #H2-

RXkXj] IJmHIiB@Ib2 S Q#H2KDb

PM2Q7i?22tT2+i iBQMbQ7 M _mb2 K v HbQ#2iQb? "2i?2 m;K2
"2 HBivrBi? Qi?2° _mb2 biQ+'2i2 +QHH #Q  iBp2 M/bvM2 ;BbiE
bb2 “+? M/ 2b+m2-i2H2T 2b2M+2-; KBM:- M/ Qi?2 +QHH #Q" iE
KmHIiBTH2 mb2 b iQ 2t+? M;2 ?2QHQ;" Kb Q" Qi?2  BM7QRK)RBQM iQ
*m > 2MiHv- 7Q" irQ mb2 b iQ T B  i?2B° _ /2pB+2b M/ b2+m 2Hv b
?2QHQ;> Kb-i?2 #2bi rQ"FBM; bQHMIiBQM BMpQHp2b 2t+? M;BM; M
bi'BM; Q" mbBM; +2Mi> HBx2/ bvbi2Kb bRikKe >QIBp2Q-biQZb2xmQ B B
“2[mB 2 M +iBp2 BMi2 'M2i +QMM2+iBQM M/ K F2 TQi2MiB HHv b2
T “iv +HQm/ T QpB/2°b U2X:X- JB+ QbQ7iVX GQ+ Hb? 'BM; bQHmM
rBi?Qmi +iBp2 BMi2 M2i Q  r?2M i° Mb72 "BM; /i iQ M/ 7 QK +2
+HQmM/ M2irQ FV Bb MQi T 272 2/X

h?Bb /Bbb2 i iBQM T 2b2Mib "2b2 "+?2i? i7m’i?2 ' bi?2bi i2@Q7@i?
/IQK BMbX 1 +? Q7 i?2i?°22 TQHHQrBM; +? Ti2 b 2tTHQ 2b bBM;}
"2HQr-r2 T 2b2Mi bmKK 'vQ7i?BbrQ FX

RXj amKK v Q7 *QMi'B#miBQMb

h?2rQ ' FT 2b2Mi2/ BMi?Bb /Bbb2"i iBQM +°2 i2bbQHmMIiBQMb iQi?2
+QMi B#miBQMb + M #2 bmKK "Bx2/ b 7QHHQTrb,

RX?2"vbi M/2  S'Bp +v S Q#H2KTB IS®,Q7 @Bib @FBM2bQHmMIB QN
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rb+2i2/iQ //°2bbi?2H +F Q7 2 H@iBK2- QM@ /2pB+2-2772-
BM _ >J.bX h?Bb bvbi2K 2tTHQBib ?mK M 2v2 ; x2 iQ /BbiBM;mB
U2X;X-r?Q i?2 mb2  BMi2  +ib rBi?V 7 QK #vbi M/2 b U2X;X- i?
iQ T "iB+BT i2 BM i?2 BMi2  +iBQM#&-X 2éM 2rp bHmiB+«@Mb@h H BN
T Qi2+iBM; N3XROW Q7 #vbi M/2 7 +2b r?BH2 K BMi BMBM; +
7 +2b 7Q  H2:BiBK i2 TTHB+ iBQM mb2 U2X;X- B/2MiB7VvBM; 7°
+QKT °~ #H2 bQHM#B QM 2tBKib-Qp2b QM 2tBbiBM; Q77HBM2 bQH
/IBIBQM#HHAE2 "2 b KBMBK H BKT +i QM _ >J. T2 7Q K M+2X

kXa?QmH/2> am 7BM; ii +Fb bkia ®#¥ Bb MQi?2 7B bhi@Q7@Bib@
iBQM /2bB;M2/iQ /2i2+iaa b ; BMbi _ >J. mb2'bX h?Bb r2 °~ #H
mb2b KmHIiBKQ/ H 2v2 i> +FBM; iQ /2i2°KBM2 i?2 HQ+ iBQM Q7 i
ii2MiBQM H2p2H UiQ /2i2 ' KBM2 pmHM2" #BHBiviQ ii +FV- M/
- x2KNA 82 T'Qi2+ib mb2'b ;: BMbi 3dXk3AQi@BaBMy M/QBBHBM;
b+2M "BQbX //BiBQM HHv-i?2 T°QiQivT2r b b?QrM iQ BKT Qp.
ii +F b+2M "BQbX Airb HbQ b?QrM iQ #2 mb #H2- 2bT2+B H
KB "Q - MQi?2 rB/2Hv mb2/ aa bQHmMiBQMX

jXGQ+ H S B'BM; Q7 _ >JzRfTz6b MQp2H- ?B;?2@2Mi ' QTv K2i-
277B+B2Mi M/ b2+m 2 KmHIBER I TZMbRB 2B jX +FBM; M/ bTQF
F2viQ BKT ' Qp2i?2 b+ H #BHBiv-277B+B2M+v- MEZBEFMOBiv Q7
p2° ;2/ N3XjW bm++2bb " i2rBi? M p2 ;2 Q7 NXyk b2+QM/b i
7B’hi@Q7@BiE@FENHLODLT-Qp2/ + T #H2 Q7 T B BM; i?°22 /2p
NeXeW bm++2bb > i2 M/ RkX83 b2+QM/biQ +QKTH2i2i?2 T B B
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RX9 .Bbb2'i iBQM P ; MBx iBQM

h?Bb /Bbb2'i iBQM Bb Q°; MBx2/ kb 2ip@BRHRQrb2 2?PBDiBM; rQ F- bT2+
2 +2 Q7 i?2 T'Q#H2Kb /Bb+mbbR{BEDP2R B2 @iR2p2H Qp2 pB2r Q7 7
: X2- Tbv+?QHQ;v- M/ i?2B  miBHBiv b bQHMiBQMb iQ bBM;H2 M/ |
T Q#H2Kb BM _ >J.bX9T?2Dhi2¥+ibzé2 - 7B bi@Q7@Bib@FBM/ bQHnM
bBM:H2@mb2 T Q#H2K Q7 #vbi BT2202Bfl dX -*?bQEMiBQM iQ i?2
bBM;H2@mb2 b2+m ' Biv T Q#HBKRMA%DBO MKQ2BHR-7BM HpH2- M/ 277
bQHmMIBQM iQ /2i2+i aa b-bT2+B7B+ HHv ; BMbi _ >J. mb2 b BM

*2 Ti2eT 2b2MidIT#0 KmHIB@mb2  HQ+ H /2pB+2 T BIBMpB22DQ/X °

bmKK v Q7 +QMi'B#miBQMb M/ TQi2MiB H 7mim 2 rQ FX

RX8 GBbi Q7 Sm#HB+ iBQMDb

h?2°Qm:? bQHPBM; i?2 #Qp2 T ' Q#H2Kb M/ 2ti2M/BM; i?2 HBKBib Q°
i iBQM M/ Bib "2H i2/ rQ F? p2 H2/iQ i?2 7TQHHQIBM; Tm#HB+ iBQ

RX ii?2r *Q #2+iCB +?2M; a? M;- M/ "Q CB-0: x2S B, 177B+B2Mi
K2Mi2/ _2 HBiv .2pB+2bIbBM;: x2h +FBM;6-Al1l11h Mb +iBQN
BM;-J "+? kykjX

kXJ ii?2r *Q #2ii" 2M/ M . pB/@CQ?M- CB +?22M; a? M;- uX *? “HE
CBX 6"vbi M/ _, S'Qi2+iBM; "vbi M/2  oBbm H. i BM m:;K2Mi2/
S'Q+22/BM:b Q7 *J JQ#Bavb kykj- >2HbBMFB- 6BMH M/- CmM?2

JXJ 1i?22r *Q #2+H " 2M/ M . pB/@CQ?M- CB +?2M; a? M;- uX *? "HE
CBX 6SQbi2", "vbi M/ _, S'Qi2+iBM; "vbi M/2° oBbm H . i BM
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avbi2Kbo6- S'Q+22/BM;b Q7 *JJQ#Bavb kykj- >2HbBMFB- 6BMH

9X) ii?2r *Q #2+H" 2M/ M. pB/@CQ?M-CB +?2M; a? M;-uX *? "HB?2
6a2+m BM; "vbi M/2° S'Bp +tvBMJBt2/ 2 HBivg?BH2 S " Qi2+iBN
BM A111 a2+m Biv S Bp +v- pQHX kk- MQX R-TTX jj@9k- C MX

8X) ii?2r *Q #2+61M? M+BM; a2+m Biv M/ S'Bp +tvBM>2 /@JQml
2 HBiv avbi2Kb IbBM; 1v2 : x26- *J aA:J1lh_A*a S2 7Q K M+2 1
pB2r- C Mm v kyk9X

eXl ii?2r *Q #2¢ " 2M/ M . pB/@CQ?M- CB +?22M; a? M;- M/ "Q CB
.2i2+iBM; a?QmH/2  am 7BM; ii +Fb IbBM; JmHIiBKQ/ H 1v2 h" +
2 HBiv- bm#KBii2/ iQ lalLAs avKTQbBmMK QM Ib #H2 S Bp +v M
kyk9- S?BH /2HT?B - S2MMbvHp MB - m:mbi kyk9X
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_2pB2r Q7 GBi2 im 2

h?Bb +? Ti2 Bb /2bB;M2/iQ T'QpB/2 ;2M2° HQp2 pB2r Q7 i?2 b2+r
bT2+B7B+ HHv i?72 QM2b QR HERMZ/;BM FBiTi2 2pB2r Q7 i?2 "2H2p |
im>2 bm "QmM/BM; bBM;H2@mb2 T BxxXRwaBMHIABKnbbRMb2 BMBiv
bT2+B7B+ HHv b?QmH/2 @ bmKkXB BBM B¥B@Pp2nbbkthBMB @ mb2" T Q#
bT2+B7B+ HHv KmHiIiB@/2pB+2 T B BM; X

kXR aBM;H2@Ib2 S Q#H2Kb @ S Bp +v

hQ i?2 #2bi Q7 OQm" FMQ2HBD/ MQ T' +iB+ H/2THQVK2Mi Q7 #vbi M/2
iBQM U"SSV bvbi2K 7Q° 22 /@PQMHK2- f2p/Bb2 b 2tBbiBM; rQ Fb QI
i?72 #vbi M/2  T'Bp +v T 'Q#H2K BM KQ#BH2 M/ r2 ~ #H2 /2pB+2b BN\
i? i +QMbB/2  bQ+B H K2/B T?QiQ@b? 'BM; M/ +QKT “2i?2B" /p N

h?2°2Bb H ;2 #Q/v Q7 2tBbiBM; "SS bvbi2Kb 7Q° KQ#BH2 M/ r2 °
h?2b2 bvbi2Kb + M #2 /BpB/2/ BMiQ irQ + i2;Q B2b # b2/ QM r?2i?2
"2[mB 2bTBLOREK THA+BHB+Bi "SS bXmMBKR i?2 /2pB+2 mb2 Q" i?2 #vt
iQ BMi2 +i rBi? i?2 bvbi2K- i?°Qm;? Tm#HBb?2/ T'Bp +v TQHB +\
+QMi EBKTHB+Bi "SSmbdidKim- H +iBOMb i? i Q++m  rBi? ?2mK M BM
i72 bvbi2K U2X;X- 2v2 ; x2- pQB+2 +QKKmMB+ iBQM- M/ T?vbB+
#2ir22M i?2 #vbi M/2° M/ i?2 bm#D2+iX

N
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kKXRXR 1tTHB+Bi "SS avbi2Kb

1tTHB+Bi "SS bvbi2Kb "2[mB 2 2Bi?2 i?2 #vbi M/2 - i?2 /2pB+2 m
bQK2 2tTHB+Bi +iBQMb iQ 2Mbm 2 #vbi M/j2RY) B[ mBX 2qQQFDM B +H7F
#vbi M/2°biQ mMmTHQ / T?QiQb Q7 i?2B 7 +2biQi° BM 7 +B H +H bb
QM i?2B° KQ#BH2 /2pB+2 7i2° M2 “#v T?QiQ + Tim'2iQ +?B2p2
avbi2Kb bm3RRBF 2[mB 2 #vbi M/2 b iQ ? p2 T 2@/27BM2/ T Bp +v
bB;M im 2 QM HBMF2/ b2 p2° M/ TQi2MiB HHv "2[mB 2 /2pB+2
i?72 T'Bp +v 7BHi2°b TTHB2/iQ b+2M "BQb i? i i?2 bvbi2K /22Kb b2
dNRY{R8ReRNRNe 2 bQ7ir 27" K2rQ Fb M/ :IAb- "2[mB'BM; bT2+
iQ #2 rQ M #v #vbi M/2 b- Q #v i?2 /2pB+2 mb2  BM i?2 T 2b2M+2
bm+? NwRe-R3)8 2[mB 2 2tTHB+Bi ? M/ ;2bim 2b Q° K "FBM;b 7 QK i
#vbi M/2 b iQ 2tT 2bb i?2B T 'Bp +v 1272 2M+2b Q  iQ 2t+Hm/2 +2°
: BM "2[mB BM; mb2 f#vbi M/2  iQ K F2 +QMb+BQmb /2+BbBQM i

AM ;2M2° H- #v ;BpBM; i?2 #vbi M/2° Q  i?2 mb2  +QMi'QH Q7 i?2 bE
bvbi2Kb TQi2MiB HHv T°QpB/2i?2 FBM/ Q7 bbm > M+2bi? i HHQr

#H2 BM Tm#HBMXTHQ+2p2( - "2[mB ' BM; i?2 mb2 f#vbi M/2° iQ T2 7Q"
bm+? b? M/;2bim"2bQ iQr2 "bT2+B HT?vbB+ H/2pB+2b BKTQb2
mb2 f#vbi M/2 - "2bmHiIBM; BM bm+? "2[mB 2/ +iBQMb #2BM; Qp2"°
i?2mb2 f#vbi M/2° Bb MQi T vBM; 2MQm;? ii2MiBQMX 6m i?2 KQ 2-
i?72 /2pB+2 iQ #2 +QMM2+i2/iQ b2'p2 iQ i  MbTQ'i r/ i -r?B+? B
Q71?2 /i iIQTQi2MiB HKBbmb2 i? ii?2 bvbi2R&8W /2bB;M2/iQ T 2p
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kKXRXk AKTHB+Bi "SS avbi2Kb

AKTHB+Bi"SS bvbi2Kb b22FiQ T Qi2+i#vbi M/2 " T'Bp +vrBi?Qmi 2]
iQ #2 i F2M #v i?2 mb2  Q i?2 #vbi M/2 X am+? bvbi2Kb ;2M2" HHv
KQ/2H U2X:;X- M2m" H M2irQ ' FV iQ /2i2+i #vbi M/2 b BM i?2 BK ;2l
+ K2'9¢9R9kd9X am+? BM72°2M+2 KQ/2Hb 2ti* +ip "BQmbivT2b Q7
BK ;2b-bm+? b /Bbi M+2 7°QK i?2 + K2 -i?2 /B 2+iBQM Q7 2v2 ; X
BMi?2 7  K2- M/ mb2i?2KiQ BKT Qp2 /2i2+iBQM ++m" +vX

"v QKBIiiBM: i?2 M22/ 7Q  2tTHB+Bi +iBQMbi F2M #v i?2 mb2 Q" #v
iI2Kb + M #2 2 bBHvV /2THQvV2/ 2p2M r?2M i?2 #vbi M/2 " Bb mM r "2 Q
BM7Q K iBOMiQ #2 "2+Q"/2/ M/ ?2M+2 T°QKBb2 Km+? rB/2° /QTiBC(
+ M TQi2MiB HHvV bm772  TQQ" ++m’ +v BM #vbi M/2  /2i2+iBQM r?
b2Hp2b BM mM2tT2+i2/ r vb BM i?2 + Tim 2/ BK ;2bX 6Q 2t KTH2- il
M/ mb2/ BM i?2 #vbi M/2 /2i2+iBQM KQ/2H BM bm+? bvbi2Kb "2 i?
T2 bQMBMi?2+ Tim 2/ BK ;2 M/ #2BM; +HQb2 iQi?2 +2Mi2 Q7 i7?:
B7 T2'bQM6b 2v2 ; x2 Bb iQr /i?2 /2pB+2 mb2" M/fQ M2 " i?2 +:
HBF2Hv iQ #2 BMi2 +iBM; rBi? i?2 /2pB+2 mb2" M/ ?2M+2 mMHBF2t
b b?QrM BM i?2 /Q+iQ  pBbBOKR2¥MVDBMERM BR;X2 # +F;"QmM/ +Qr
HQQFBM; i Q  KQpPBM; iQr /i?2 Mm b2 UBX2X- i?2 /2pB+2 mb2 V)
bQHMIBQMb miBHBXBM; i?2irQ 7Q 2K2MiBQM2/ 72 im 2brQmH/ 2"
bm#D2+iX
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kXk aBM;H2@Ib2 S Q#H2Kb @ a2+m Biv

q2 #2;BM rBi? #'B27 "2pB2r Q7 2tBbiBM; rQ'FQM i?2iQTB+ Q7 aa X
#2HB2p2 i? 11?2 2pB2r Bb 2T 2b2Mi iBp2 Q7 i?2 bi i2@Q7@i?2@
i?°22T "ib, /Bb+mbbBQM #Qmii?2 # +F; " QmM/ Q7 aa - "2pB2r Q7
/Q MQi BM/B+ i2 QM;QBM; ii +Fb QM i?2 pB+iBKV- M/ +iBp2 bQHm

kXkXR a?QmH/2 am 7BM; ii +Fb

b?QmH/2  bm 7BM; ii +F Uaa VBb ivT2 Q7 Q#b2 p iBQM ii +F /2|

BM7Q K iBQM #Qmi i?2 pB+iBK-bm+? b mi?2MiB+ iBQM BM7Q K
/i X h?BbivT2 Q7 ii +FQ++m b BM Tm#HB+ bBim iBQMb U2X;X- Tm
#mBH/BIMXVGPBH2 KQbi *2TQi2/ ii +Fb "2 : BMbi KQ#BH2 /2pB+2 r
/B 2+i2/ i p "B2ivQ7i “;2ibX aa b+ M#2 QM KQ#BH2 2H2+i ' QMB+
SAL2Mi'vT /b i MBAX( b2MbBiBp2r Bii2MBM7Q K iBQM HBF2 aQ +
Q ?QK2 //  Fod)Ebh(?2b2 ii +Fb HHQri?2 ii +F2 iQ Q#i BMb2MbBiB|
+ MT QpB/2BMbB;?i BMiQ i?2 pB+iBK6b ?Q##B2b- "2H iBQMb?BTb-
HQ;BM B3X(6BXBp2b M BHHmbi® iBQM Q7 irQ Q7 i?2b2 ii +F b+2M
*2:2M2° HHV MQi MQiB+2/ #vi?2 pB+iBK-rBi? QMHvdW Q7 ii +Fb VM
BMpQHpPBM; ii +Fb QM R@¥BH2 /2pB+2b (

g?BH2 i?Bb b?Qrbi? iaa b 2;2M2° HHvMMMQiB+2/- NyXkW Q7 T
BM;aa b "2TQi2/i? ii?2vrQmH/ 722H 6 M;2 - mM2 b2-T 2bbm’2-
MQiB+BM; Maa /B 2+i2/ ii?BBXBM7Q K iBQM (

g?BH2 bBKTHv Q#b2 pBM; b2MbBiBp2 BM7Q K iBQM Qp2 i?2 b?Qm
p biK DQ BivQ7 2b2 "+?QMaa b? /#22M Tm#HBb?2/ bBM+2i?2 M
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BS?QM2 BRIVYYBE2M i?22 7Q+mb QM KQ#BH2 /2pB+2b- 2tBbiBM; i2+"
:2M2° HHvV 7Q+mb QM T Qi2+iBM; i?2 mb2'b Q7 KQ#BH2 T?QM2b-
iQ T°Qi2+i Qi?2° ii +Fbm' 7 +2b- HBF2 hJ SAL T /bX AM K Mv IXaX I
*2[mB*2 i?2 BMbi HH iBQM Q7 bK HH 7Bb?2v2 +QMp2t KB "Q' iQ
2Mi2°BM; SALb M/ "2i'BQBBK2 +BpBL2 2tBbiBM; bQHMIBQMb BMiQ |
T bbBp2 M/ +iBp2 KBiB; iBQMi2+?MB[m2bX aBKTHv Tmi-T bbBp2 i
Q  +QKTHB+ iBM;i?2b?QmH/2 " @bm 7BM; ii +F2°0b ii2KTiiQ +QHE
MQi/2i2+iBM;i?2 ii +Fr?BH2BiBbBMT Q; 2bbX +iBp2i2+?MB[m2
BM 2 H@iBK2 M/ H2ii?2 pB+iBK- ;BpBM; i?2K +? M+2 iQ BMi2
/I1"2bb i?2 bBim iBQMX h?Bb i2+?MB[m2 ;Bp2b i?2 TQi2MiB H pB+il
ii +F 7 QK ? TT2MBM; X

kXkXk S bbBp2 aQHmMiBQMb

S bbBp2 i2+?MB[m2b "2i?Qb2i? i /Q MQi b22FiQ B/2MiB7v i?2 ii +
i?72v K2 2Hv b22F iQ K F2 i?2 +? M+2b Q7 i?2 ii +F2 6b bm++2bb
aa bQHMIBQMb + M #2 /BpB/2/ BMiQ 7Bp2 + i2:Q B2b- # b2/ QM i
i72 TQi2MiB H ii +F2°X URV 1v2@; x2@# b2/ i2+?MB[m2b H2i mb2
b2MbBiBp2 BM7Q K iBQM- bm+? bo@M M)MJ SALKE /N/(K F2

i72 BM7Q K iBQM KQ' 2 /B77B+mHi iQ Q#b2 p2X //BiBQM H 2v2@;
:2bim 2b6 Q bT2+B7B+ 2v2 KQp2K2Mib 7Q" mi?2MiB+ iBQM Q" / i 2
bm+? kit g3N3R8-Rdy+"2 i2 SAL 2Mi'v b+?2K2b /2bB;M2/iQ K F2 Bi /B
ii +F2°iQ Q#b2 ' p2-"2+Q /- Q ;m2bbi?2 SALX h?2b2i2+?MB[m2b b:
#v Hi2 BM; i?2 SAL 2Mi'v 7Q K i M/ +QKTHB+ iBM: i?2 ii +F2°6b
S ii2"M- HQ+ iBQM- Q ;" T?B+@# b29iR3I MBI 2B i 2?2 KQp 2
mMMB[m2Hv B/2MiB7vBM; Bi2K bm+? b T bbrQ / Q> SAL M/ // BM
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+iBp2 aa aQHmMiBQMbQi2+iBQM .QK BM

.B;Bi|lHS?vbB+ H
S'Bp +tvak@mi ( 3 7
B H23) ( 3 7
"2 h?2v +im HHv GRAXFBM ;)\ |( 7
hJ JB " Q RyR 7 3

h #H2 kXR, +QKT ‘BbQM Q7 +m "2Mi +iBp2 bQHmMiBQMb

TB+im 2b- Q° T?vbB+ H HQ+ iBQM QMHV M mi?Q Bx2/ mb2  rQmH/
K2i?Q/b HBMIRNKT QpB/2 T?2vbB+ H# B2  iQ aa b U2X;X- b+7°22
i? ii72BM7Q K iBQM + M QMHV #2 pB2r2/ 7 ' QK /B 2+iHVBM 7°QMi Q
"2 /2bB;M2/ 7Q mb2 b rBi?Qmi i?2 #BHBiviQ mb2 i?2B 2v2b- bm-
M/ mb2 pB#  iBQM Q" " BHHR@R) X26BRi MPIAb UBV KmHIBKQ/ H i2
bm+? kb3@33 b22F iQ +QK#BM2 2v2 ; x2 M/ T?vbB+ H KQiBQM iQ Qp:
ii +tF2°biQi°> +Fmb2  2v2; x2 M/ bBKmH i2 BMTmiX h?2b2 i2+?MB]
Q7 2tBbiBM; bQHMIiBQMb iQ aa b-#mii?2v "2 MQimb #H2 BM b+2M °
BM7Q K iBQM rBi?BM r Bii2M /Q+mK2MibX

kXkXj +iBp2 aQHmMiBQMb

+iBp2 aa bQHMIBQMb b22FiQ /2i2+i M ii +FBM 2 H@iBK2 M/iQT
Q++m "BM; TQi2MkX@HMXBIM2H 2tBbiBM; +iBp2bQHmMIiBQMb M/ b2T
T Qi2+iBQM/QK BMX aQK2i2+?MB[m2b b22FiQ H2'i mb2 iQ TQi:
7 +2b BM i?2 7B2H/@Q7@pB2r Q7 7 QMi@7 +BMKWRKR Pi2 M Hvx
i2+?MB[m2b mb2 KB Q' b- HBF2 i?2 #mBHIi@BM T Qi2+iBQMb i hJl
B/2MiB7v i?2RY-RHYXb (?2b2 i2+?MB[m2b HH "2Hv QM HQ+ iBM; 7 +
M/ 2p Hm iBM; i?2 /Bbi M+2 Q7 i?27 +2 M/fQ i?2 T2 bQM&b 2v2 ; x
HBF2HB?QQ/X >Qr2p2 - i?2b2 bQHMIBQMb "2 HBKBi2/ #v i?2 7B2H
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Q KB "Q'X A7 i?2 mb2 Bb TQbBiBQM2/BM r vi? i #HQ+Fb i?2 + K
ii +F2°- Bi rBHH #2 ? “/iQ /2i2+ii?2 ii +FX HbQ-i?2b2 bQHmMIBQ
/QK BM-bm+? bT Qi2+ i BMKQ$BIHTE /2pB+2X qBi?i?2 TQi2MiB H 2t+.
hd SALS /- MQ +m "2Mi +iBp2 bQHMIiBQM + M /2i2+i Q T 2p2Mi ii
6BM HHv- i?2b2 bQHMiIBQMb 2 ;2M2° HHv MQi KQ#BH2X M hJ KE
i72 hJ Q° BM Bib pB+BMBiv- #mi + MMQi T Qi2+i i?Bb T2'bQM QM+
+iBp2 bQHMIBQMb- HBF2 T bbBp2 i2+?MB[m2b-H +F #Q / mb2 + b}

S bbBp2 M/ +iBp2 bQHmMiBQMb "2 +QMp2MB2Mir v iQ /BpB/2 2tB
i7Q;QM HiQ2 +?2 Qi?2 X "2+ mb2 T bbBp2 bQHmMIiBQMb T Qi2+i mi?:
H2 ii?2 mb2 iQ aa b BM bT2+B7B+ b+2M "BQb-r2 + MMQi +QKT
i22b2 bQHMIBQMb MQiBM /B 2+i +QKT 'BbQM-#mi b M2t KTH2 Q7
rQ FX

kXj] IJmHIB@Ib2 S Q#H2KD

2 "2pB2ri?2 2tT Mb2 Q7 +m "2MirQ F "2H i2/iQ i?2 iQTB+ Q7 277BH
iBQM M/ T B'BM; M/ /BpB/2i?2 #Q/v Q7 rQ ' FBMiQ i? 22 bm#iQTB+
T B'BM; Q7 KQ#BH?2 /2B XRT BABMBQW _ /2pBk2pX¥a A+ PRQ M x 2

BM b2+m Biv TTHB+ jDBR¥WMb Ua2+iBQM

kKXjXR a2+m’ 2 S B'BM; Q7 JQ#BH2 .2pB+2bD

LmK2 Qmb bim/B2b ? p2 #22M +QKTH2i2/ QM ?2Qr iQ BRMIMBHRp2H Vv
/2pB+2bX qQ FbNPn24PHDLBM i? i i?2 T'BK v +? HH2M:;2 iQ T B'BM: |
mi?2MiB+ iBQM- Q i?2 #BHBiviQ p2'B7vr?Qi?2T B'BM: T iM2 B
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iQ #2X PM2 K2i?Q/ T°QTQb2/ M/ mb2/rB/2HVBbQmi@Q7@# M/ UPP
i?72 BMi2M/2/ T B ' BM; T 'iM2 X am+? K2i?Q/ HHQrb mb2 b iQ BM/:
2t+? M;2/ + vTiQ; T?B+ K i2'B HU2X;X-i?2 F2vbV ? b MQi #22M B
#v K HB+BQmb i?B /T ivi? Qm;? JAhJ ii +FbX o "BQmb PP" +? M
T?vbBQRIWKY¥- K#B2MibB;M Hb3MIRMERBKN{HI M2Qmbi TTBM;iQ ii:
i?72 "2+2Bp2/ bB;M Kypbi 2W ;i2pB+2 ++XKyB- iBOMIRKTi iQ bQHp2 i?
JAhJ T'Q#H2KX q?BH2 MQp2H- MQM2 Q7 i?2b2 T'QiQ+QHb BM+Q"T
+ T #BHBiIB2b Q7 +m "2Mi _ /2pB+2b Q" "2 Qi?2'rBb2 BM TTHB+ #H
2Bi?2°7Q+mb QM T B'BM; KmHIiBTH2 /2pB+2brQ"M Q  mb2/ #v bBM
BM i2 Kb Q7 mb2 BMi2 +iBQM M/ bm++2bb "~ i2X hQ 7m i?2 2tT
i*VBM; iQ 6b? F26 irQ _ 22 /b2ibiQ:2i?2  iQ bvM+? QMBYBX ++2H2"
h?Bb rQmH/ "2[mB 2 mb2'b iQ '2KQp2 i?2B" _ /2pB+2b-B7 rQ M- b
+QMbi Mi- BKK2'bBp2 _ 2MpB ' QMK2MibX Pi?2  i2+?MBYmRb- bm+?
qB@6B /BYy2+i2(/B77B+mHi iQ b+ H2 M/ 2 /2bB;M2/ 7Q°  QM2@iQ @ ¢
i?72b2i2+?MB[m2b 2T 'iB+mH Hvr2ZHH@bmBi2/iQi?2T B BM; Q7
iQ mMM/2 bi M/ br2 b22FiQ +'2 i2 MBMimBiBp2 _@7 B2M/Hv T B E

kXjXk S B'BM; Q7 _ .2pB+2b

q?BH2i?2 #Q/vQ7rQ ' FQM i?Bb bT2+B7B+ iQTB+ Bb biBHH "2H iBp?2
2tBbiX 6B bi- GQQFb :QQ/e® BP» UX2:ABVb(i 2b2 "+? /QM2BMiQ mbBM
TmM+iBQM HBivQ7 _/2pB+2b-bm+? bi?2 #BHBiviQ T?vbB+ HHvV |
bT +2 r?BH2 r2 "BM; [/2pB+2-iQ bbBbi BM b2+m 2 T B'BM;X G:h
M/ rB"2H2bb HQ+ HBx iBQM iQ mi?2MiB+ i2 b? "2/ F2vb M/ iQT B
HQ+ HBx iBQM ? “/r "2 ? b M2p2  #22M /2THQV2/iQ Mv +im H _ /2]
#2 2772+iBp2Hv 2p Hm i2/ ; BMbi Mv T°QTQb2/ T B'BM; bQHmMIiBQ
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HbQ '2HB2b QM 7 +B H '2+Q:MBiBQM- i2bi2/ mbBM; b KTH2 7 +2b 7
Q#bi m+iBQMX JQ/2°M _ /2pB+2b- bm+? b i?2 JB+ QbRKF >QHQG
T 'iB HHv Q#b+m 2 i?2 ?mK M 7 +2- ;"2 iHv 7 mbi iBM; i?Bb bbm
BMi2;" i2b _@7 B2M/Hv i2+?MQHQ;B2b bm+? b 7 +B H "2+Q;MBIiB
QM 277B+B2Mi K2i?Q/biQT B _ /2pB+2bX

SQHQRBITT QTQb2b bvbi2Ki? i;2M2° i2b b2+ 2iHQ+ HHVQM QM2
F2v-i° MbKBibi?2 F2viQ T B BM; T 'iM2°- M/ mi?2MiB+ i2b i?Bb
bvbi2K Q7 PP" T?vbB+ H BMi2' +iBQMX >QHQS B" "2[mB 2b irQ mb
2Q0HQ;" K +°2 i2/ 7°QK i?2 b? 2/ F2vb 7Q" F2v p HB/ iBQM- M/ r p:
JAhJ ii +Fb/m BM; i?2 i MbKBbbBQM Q7 i?2 F2vbX //BiBQM HHv-
rQ Fb #vi?2 mMR3ASHHQHQS B° HHQrb mb2 biQ bBKTHvV ++2Tii?2 ?Q
“2; "/H2bb Q7 ++m > +v- TQi2MiB HHv +QKT QKBbBM; i?2 b2+m Biv
TQi2MiB HHvV #2 /QM2 b r v iQ 6bT22/ mTd i?2 T B'BM; #v mb2 b>
K F2b MQ +H BKb i? i Bib T'QiQ+QH Bb 72 bB#H2 7Q°  mb2 BM H ;2°
T B BM; b+2M "BQbX 6BM HHv- ;Bp2M i?2 i +BM; 2[mB 2K2Mi- >C
b mb2'b Kmbi b22 2 +? Qi?2 X >Qr2p2 - >QHQS B 6b "2TQi2/ T B"
#2ir22M 3@N b2+QM/bX h?Bb Bb +2i BMHv M 277B+B2M+v ;Q Hi?
iQ K22i Q" 2t+22/X

h?2 KQbi +m " 2Mi rQ FRBEN @KTBQO{2b QM >QHQS B #v "2KQpBM; |
2H #Q  i2 "2[mB 2K2Mib 7Q " mb2  BMi2  +iBQMX h T@S B  HbQ
#Qi? r2 "BM; _ /2pB+2b- iQ 6i T6 QM i?2 b K2 T?vbB+ H HQ+ iBQN
iQ b2H2+i HQ+ iBQMX h?2 Q'B;BM H >QHQG2Mb mb2/ b i?2 # bE
i*m2 2v2 : x2 i° +FBM;- #mi QMHvV i?2 #BHBiviQ b2Mb2 i?2 /B 2+iB
6i T6 "2[mB 2b mb2 b iQ /B 2+ii?2B 2?22 / ii?2 /2bB 2/ TQBMiX h?E
2 p2b/"QTTBM; ii +F2° BMbB;?i BMiQ i?2 b? 2/ b2+ 2iX 6Q  i?Bb °
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bbmK2 i? i M ii +F2° + M #2 HQ+ i2/ rBi? H2;BiBK i2 mb2'bX //Bil
MQi HHQr7Q rBM/QrbiQ#2 mb2/ bi?2T?vbB+ HHQ+ iBQM- HBKBi
h T@S B +H BKbi? i BiBbb+ H #H2 iQ KmHIiBTH2 mb2'bX >Qr2p2"-
iQ2Bi?2 BKTH2K2Mi Q i2bibm+? bQHmMIiBQM-H2 pBM; Bib 72 bB#I
Bb HbQ _@bT2+B7B+- M/ mb2 b Kmbib22i?22 T?2vbB+ H2MpB QMK
KQbi 72 bB#H2 M/ T +iB+ HK2i?Q/ 7Q°  HQ+ HHv T B 'BM; irQ _ /2]
:2M2° iBQMV >QHQG2Mb /2pB+2bX



*2 Ti2" ]

AMbB;?2ib QM >mK M 1v2 : x2

bi?2 M K2 Q7 i?2 /Bbb2 i iBQM BKTHB2b- ?2mK M 2v2 ; x2 Bb i?2 m
Q7 i?2 T QTQb2/ bBM;H2 M/ KmHiB@mb2  T'Bp +v M/ b2+m Biv bQ
© X2 rBi? 7Q+mb QM Bib #BHBiviQ BKT Qp2 QM i?2RKC Q#H2Kb T 2t

JXR >mK M 1v2 : x2

>mK M 2v2 ; x2 + M T QpB/2 rB/2 > vQ7BM7Q K iBQM #Qmi ?ml}
BM+HmM/2 2biBK i2b Q7 BM 7RO3R8)iBTMK Qb 2i'i2 | BIOM t(m H Q ' B2Mi iBQ]
i +iBRM K2Mi H 22 Hi? +OM/BiBQMBX //BiBQM HHv- 2v2 ; x2 + |
2772+iBp2 K2i?Q/ 7Q° mb2  BMTMRBEKMINE BixB #2MB HDQ(T QpB/2 B
BMiQ i?2 +iBQMb Q7 T2'bQMb "QmM/ i?2 mb2 X aT2+B7B+ HHv- 2\
"2 /QM2 bT29KBMrf2M Qi?2°b "2 HQQFBM; BM Qm" /B 2+iBQMX

JXRXR 1v2 : x2 * M AKT Qp2 aBM;H2@Ib2" "vbi M/2" S°
HmiBQMb
b2KBM H rQ'F 7°QK i?2 7B2H/ Q7 Tbv+?QHQ:v b?Qrb i? i BM BMi2"

T "iB+BT Mi Bb 2tT2+i2/ iQ HQQF i ?2 T "iM2  KQ 2 i? M eyW Q7 i
{2 Q7 djW r?BH2 i?2 T iB+BT Mi Bb HBbi2 RBPMPi®2?2 2QTFLEM2T @ Ti2

RN
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i?Bb " i2iQ#2 b?B:;? b33W /m BMyK¢AMp2 20iBRME- r?BH2 bT2 F
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