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1 Introduction

Geometry offers two complementary ways to represent a 2D region: explicitly
through its boundary, or implicitly through constraints on its points. A circle
of radius r at the origin, for example, can be defined in either form as follows:

Explicit / Parametric Implicit
X( ) =rcos fo;y)=x2+y? r?
y( ) =rsin s.t. F(x;y) =0

This distinction naturally extends to triangles. A triangle can be defined ex-
plicitly by its edges. Triangle rasterization is the task of determining which
discrete points lie inside a triangle. Scanline rasterization exploits this ex-
plicit representation by traversing along the edges and filling the horizon-
tal spans in between. Pineda rasterization, by contrast, treats the triangle
implicitly through its edge functions and classifies sampled points by their
position relative to each edge. Here, only the points inside the triangle’s
bounding box are sampled to reduce the number of unnecessary tests.

Rasterizing an arbitrary number of triangles is irregular and computationally
demanding: there is no predictable pattern that determines how many or
which grid points each triangle will cover on a screen grid. Henriksen et al.
[17] describes a "flattening-by-expansion” approach for a class of irregular
problems solved in a data-parallel manner through the design API 000000
in Futhark. This approach is successfully used for scanline rasterization, so
the question naturally extends to whether it can also be applied to Pineda
rasterization.

Additionally, it would be desirable to "tame” the irregularity of rasterization
and exploit locality by assigning triangles to particular screen regions for per-
formance. Tile-based rasterization is a natural next step once rasterization
through edge functions is efficiently achievable in Futhark.

1.1 Project overview

The background section first establishes Pineda rasterization. Then it de-
scribes how it can be performed in a data-parallel manner in addition to
describing sort-middle, tile-based rendering.



The design and implementation section describe a data-parallel hierarchical
tiling algorithm done using 0000000000000, an expand-filter implementation.
It explains how 0000000000000 can be applied hierarchically despite only
supporting small, bounded segment sizes.

The section then proceeds to describe different approaches to depth resolution
for determining which triangle should be selected for each pixel.

Finally, it describes how tile-based rasterization is performed, evaluates dif-
ferent implemented rasterizers in terms of performance and memory usage,
and suggest directions for future work.

1.2 Acknowledgments

Thanks to the public Stanford repository for the Rabbit, Dragon, Angel, and
Armadillo models.

Thanks to Martin Newell for the Utah teapot model in 1975.
Thanks to Blender for the Suzanne monkey model.
And thanks to Max-Kawula for the Penger model.

The hedgehog model is an D0I00000I0 DOO0CO0 work of programmer art by the
author.

1.3 Other work

000000000000000000000000000 is a fork that extends the Futhark library to
be able to load 0000 files.

Under the writing of this thesis, some bugs were found as well:

see this DDDDDDDDDDD/DDDDDDDDDDD issue,

this globally defined bindings in non-inlined functions issue,

this merge sort deleting maximal elements issue,

and this edge case for modules, the latter reported to the thesis advisor.


https://github.com/Max-Kawula/penger-obj
https://github.com/abxh/lys
https://github.com/diku-dk/futhark/issues/2396
https://github.com/diku-dk/futhark/issues/2419
https://github.com/diku-dk/sorts/issues/12
https://github.com/diku-dk/futhark/issues/2407
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2T 2b2Mib irB+2 i?2 "2 Q7 4%2rpKA® KBHIP)HND * " 2 @
bTQM/b iQ irB+2 i22vp2 @fL{p) +Q "2bTQM/biQ irB+2i?2 "2

Q& vovip X

h?Bb M im> HHv H2 /b iQ # "v+2Mi B+ +QDRPBNA#Bbvbi2K
i BM2/ #v MQ K HBXBM:; i?2 "2 b Q7 i?2 bm#i'B M;H2b,

_ fo(p). _ fi(p) . _ fa(p)
(p) = oA (p) = oA (p) = oA

-r?B+? TmH}HH i?2Ap) Q@ Md#+ M1l 7Q pKHh?Bb 7QHHQrb #v
BMi2 T 2iBM; i?2 2/;2 BBINMM2B @M/ b?2 bm#i°' B M;H2b BM/m+ 2/
#w X

*QMbB/2 BM:36®#bD2 p2 i? i i?2 p2 iB+2b 2 K TT2/iQ + MQW
# "Vv+2Mi B+ +QQ /BM i2b,

Vo 7! (1;0;0); vi 7! (0;1,0); v, 7! (0;0;1)

AM //BiBQM- Q#b2 pRi%\V 6B mHHM i?2 BMi2 ' BQ Q7 i'B M:H2
Avoviv-0  (p) 1-0 (p) 1 MO (p) 12?2QH/bX

LQi2 i Foif1- Mihb BM 1[m FBQMI#2 "2TH +2/ +BMY- bBM+2
i?2v b iBb7v i?2 2/;2 7TmM+iBQM /2}MBiBQM /QrM #v b+ H2 7
Q'B:BM H2/:2 7TmM+iB@KbB8MAPMm iBBM7Q K Bb KQ 2 b2MbBil
iQ T'2+BbBQM 2°°Q'b /m2 iQ Bib M " Qr2° > M;2- rBi? i?2 2z2+
i?2 MMK#2" "2T 2b2Mi iBQMX gqBi? ~Q iBM;@TQBMi MmK#2 Db- |
iQH2  #H2- #mi rBi? }t2/@TQBMi MmK#2 b Bi Bb #2ii2" iQ i2bi
mbEMff, M/ QMHV "2b+ H2iQ ~Q iBM; TQBMi r?2M b? /BM:X

h?2 M2ti b2+iBQM 2tTH BMb r?2v1t2/@TQBMi MmK#2'b 2T 272
+QMbBbi2Mi i'B M;H2 }JHH +QMp2MiBQMb BM SBM2/ ~ bi2 Bx |

Re



kXRX8 6BHH +QMp2MiBQM

g?2M irQ i B M;H2b b? "2 M 2/;2 M/ "2 b? /2] rBi? IBz2 2Mi A
b KTH2HQ+ i2/2t +iHv QM i?2b? "2/2/;2+ MH2 /iQ+QM~B+ik
2p Hm iBQM Bb MQi /2}M2/- M/ 2bmHi BM MQiB+2 #H2 ~B+F2"|
HQM; i?2 b? "2/ 2/;2X hQ “2bQHp2 bm+? K#B;mBiB2b-; T?B+
Ui'B M;H2V }HH +QMp2MiBQM- ivTB+ HHv 282  iQT@H27i Q

6B;m 2 N, b? 2/2/;2 2bmHiIiBM; BM TQbbB#H2 TBt2H +QH

h?Bb rQ"F mb2b i?2 iQT@H27i +QMp2MiBQM- K2 MBM; i? i il
HQM; Bib iQT M/ H27i 2/;2b #mi 2t+Hm/2b TBt2Hb HQM; Bib 1
2/;2b-2Mbm ' BM; i? ib? "2/ 2/;2b "2 +QMbBbi2MiHv bbB;M2/ i
tH2X

h?2 +QMp2MiBQM + M #2 ?22H/ #v bmi#i HaiBMjvTpR+VHBMV? 2

bK HH2bi TQbBiBp2 p Hm2 2T 2b2Mi #H2V 7°QK i?2 HBM2 " 2/;
2/:2 Bb #QiiQK Q" "B:;?i 2/:2X h?Bb +Q "2bTQM/b iQ b?B7iBM
2T 2b2MiBM:; i?2 2/;2 7TmM+iBQMb p2@ WBIBX?iHV /QrM BM i?2

G2i M 2/;2 p2+«i@Vvi#2:i6j"i;j 2f0L,29X bbmKBM; +QmM@
i2°"+HQ+FrBb2 rBM/BM; M/ v BM+ 2 bBM; mTr /b QM i?2 b+ 22
#QIiIIiQK Q" 'B;?i 2/;2 B7,

Clehy " ped ) - s f UeV

| Bb ?Q‘BXQM{iZH 2/:2 TQBM}[b H2Zj:2 TQBMib /QrM M/ Bb H27i 2/;2

BbiQT 2/;2

-r?2j&j " BbK2 Mii@Eb#mi ++QmMib 7Q T 2+BbBQM 2 Q"X

Rd



>Qr2p2°-i?2°2Bb T Q#H2K rBi? i?2 mbm H~Q iBM;@TQBMi 2
/IBz2 2M+2 #2ir22M QM2 ~Q iBM; TQBMi MmK#2 M/ MQi?2 Bb
/2T2M/b QM i?2 BMi2 'p HQ7 ~Q iBM; TQBMi MmMK#2 b #2BM; rQ

6B:m 2 Ry, LOM@mMB7Q K /Bbi B#miBQM)Q7 ~Q iBM; TQBN

h?mb-7Q° MMB7Q KBiv M/ +QMbBbi2M+v- }t2/ TQBMi MmK#2 &
7Q° #Qp2 Tm TQDb2 rBi? +H2 "Hv/2}M2/ 'K HH2bi TQbBiBp2 N

hQ “2Bi2  i2-i?22/;2 7mM+iBQMb "2iQ #2 +QKTmi2/ rBi? }t2/ T
BMbi2 / Q7 ~Q iBM; TQBMi MmK#2 b- M/ + M #2 KQ/B}2/ bHB;
+Q "2bTQM/BM; 2/;2 #2 #QiiQK Q" "B;?i 2/;2-#iwPm#i  +iBM;

bK HH2bi TQbBiBp2 MmK#2  "2T 2b2Mi #H2 #v i?2 }t2/ TQBMi B

h?2°2 "2 + p2 i, i?Bb KQ/B}+ iBQM b?QmH/ QMHvV i F2 TH +;
Q++mT M+vi2biBb+ ""B2/Qmi-#mi MQir?2Mi?2 2/;2 TmM+iBQ
iQ /2}M2 # "v+2Mi B+ +QQ ' /BM i2b 7Q b? /IBM; Tm TQb2bX //
bi'B+iHv; TH2bb  bi2°'Bx2 -r?B+?BbQmibB/2i?2b+QT2Q7i?E
Q p2'vi?BMi B M;H2b Qm;?iiQ #2 ? M/H2/ rBi? KQ 2 +QMbB/z

kXRXe oBbB#BHBiv #mz2"°

h?Bb b2+iBQM /2b+ B#2b i?2 B/2 Q7 pBbB#BHBiv #mz2 - r?l
iQ #2 /272 "2/ mMiBH 7i2° "~ bi2 ' Bx iBQMX Ai /Q2b MQi /2b+"E
TH2K2Mi2/ Q  mb2/ BM T +iB+2 UBX2- mbBM; e9@#Bi iQKB+b
p Hm2hW- r?B+? rBHH #2 +Qp2 2/ H i2 X

"v. HHQrBM: i?2 " bi2 ' Bx2 iQbiQ 2 T2 " @TBt2H i'B M;H2 B/2Mi
BM/B+2bV /m BM; "  bi2 B BHGMBEB OB Z 22bb v b? /BM;
rQ'F + M #2 pQB/2/ QM+2 i?2 b? /BM; T bb Bb T2 7Q K2/X A
i*B M:H2bi? i "2 H i2 ?B//2M #v Qi?2  :2QK2i'v/Q MQi M22/ i
BM /p MR (

JQ'2 /p M+2/ b+?2K2b +QK#BM2 K2b? BM/2trBi? i'B M;H2 B
ImTHB+ i2/ BM/B+2b 7QHHQr2/ #v #BM "vb2 "+?2iQ "2+Qp2 i?
6Q bBKTHB+Biv M/ ;Bp2Mi?2 2tT2+i2/ MmK#2 Q7i B M;H2b B
TT Q +?2b "2 MRjidmxb 2/ (

R3



qBi? i?72B/2 Q7 pBbB#BHBN?BMzZBTIHFRMPT2  iBQM HHV
/IBpB/2/ BMiQ i? 22 bi ;2b, RV i?2 ;2QK2i'vb2imT bi ;2-r?B+? i
i"B M:H2 rQ H/ +QQ /BM i2b BMiQ k. b+ 22M@bT +2 +QQ /BM |
d M/ BMp2l/z2p@skm2bc kV i?2 ~ bi2 ' Bx iBQM bi ;2- r?B+? ~ bi2"
i'B M;H2b M/ T 'Q/m+2b #Qi? pBbB#BHBiv#mz2 M/ /2Ti? #n
b? /BM; bi ;2-r?B+?i F2bi?2 pBbB#BHBiv#mz2  bBMTmi M/ ]
#mz2 i? iBbmHIiBK i2HvV '2M/2°2/iQi?2 b+ 22MX A7 KmHiBTH?2
T2 '7Q K2/-i?2  bi2 'Bx iBQMbi :2Qp2'r'Bi2bi?2T 2pBQmb pB
#mz2 b-r?BH2i?2b? /BM; bi ;2 Qp2'r'Bi2bi?2 T'2pBQmb +QH

6B;m 2 RR, PT2 iBQM H /@BM ;BZi@RNMBR7TBM; TBT2HBM?2

kKXRXd *mbiQK b? /2> 7TmM+iBQMb

TT2M/BXR2b+ B#2b ?2Qr j. "2M/2°'BM: Bb T2 7Q K2/ i?°Qm;? "
iBQM-r?v /2Ti? #mz2° Bb "2[mB 24 Kmbi2»22 d#Q- 22\ 2°

7° ;K2MiX Ai HbQ 2tTH BMb r? i i?2 + K2° 7 mbimK TH M2b

2QKQ:2M2Qmb +QQ /BM i2b- r?B+?1lmMBFBLBQ W-QiBRM® Q7
H iBOM i?°Qm:? K i'Bt KmHiBTHB+ iBQM- M/ +HBTTBM: rBi?
+QQ /BM i2bX

TT2M/B4K2b+ " B#2b T2 bT2+iBp2@+Q " 2+ilRRMKENIIQH iBQM M/
#2 biQ 2/ T2 7" ;K2Mi M/ 2tTH BMb ?Qr BMi2 TQH iBQM Bb T2

h?2 KQ/2H@pB2r@WMYZ POV R+iBp2 UTHB2/ QM p2 iB+2b M/ p2 i2
ii'B#mi2b 2 BKTHB+Bivi'2 i2/ b }t2/ BMi?2 TT2M/Bt- 2~2+
PT2M:G kXy }t2/@7mM+iBQM TBT2HBM?2 #27Q°2 T Q; KK #H?2
i"Q/m+2/X h?2 mT/ i2/ TBT2HBM2 BMbi2 / 7TQHHQrb T Q; KK

RN



AM i?Bb KQ/2H- p2 iB+2b "2} bi T°Q+2bb2/ #v mb2 @/2}M2/
r?B+? TTHB2b mb2 @T QpB/2/ MMB7Q K +QMbi Mib iQ i’ Mb?7
BMiQ ?QKQ;2M2Qmb j. +QQ /BM i2b r?BH2 + “*vBM: bbQ+B i2,
i2t BM/B+2b "2 i?2M mb2/iQ "2mb2b? "2/ p2 iB+2b- pQB/BM; "
2t2+miBQM- M/ i'B M;H2b "2 bb2K#H2/ #27Q 2 +HBTTBM;- TC
/Bz2 2Mi MmMK#2"> Q7 p2 iB+2bX

h?2 "2bmHiBM; T'BKBiBp2b T°Q+22/iQ " bi2 'Bx iBQM- r?2°2

M/ TBt2H TQbBiBQMb "2 T2 bT2+iBp2@+Q "2+iHv BMi2 TQH
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7Q0°K bmKK iBQM #2ir22M b2:K2Mi@ile Qrv &IF 2 HREABS i b X

7Q Kb b2:K2Mi@rBb2 bmKK iBQM M/ “2im"Mb M " v Q7 bBx
MmMK#2 Q7 i m2 2H2K2Mib BMOB2wGFAUZEKQ Kb b2;K2Mi@
rBb2 ++mKmH iBp2 bmKK UBOA b BKBHMbi Q2 b K2 MmK#2°

Q7 2H2K2Mib b i?2 BMTmi ° vX

h?2GI0GPWEFM/ / HB# v //BiBQM H ¢y RICHHp BI/2ilB QN2 -
r?B+? Bbi?2 F2v/2bB;:M T ii2 MiQ T2 7Q K ~ ii2MBM;@#v@2tT
iQ? M/H2i?2B "2;mH T Q#HZKHXQ AT DRI BX7iBOMIrBM; ivT 2,

XCNGZRCPE D U\ C K IGV C K D
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h?2czRcAANM+iIBQM i F2b b2;K2Mi\bBk2 ;K@M BBMYtBM;
TmM+i8B®QMI/ M "5 vQ7BMTmip Hm2bX Ai "2im"Mb M "~ v r?Q
Bbi?2bmK Q7 i?2b2;K2Mi bBX2bBHiQ@RTHRI2ZH2K2Mi ;2M2° i2/
#vicgv;Bp2M i?2 BMTmi p Hm2 /2}MBM; i?2 b2;K2Mi M/ i?2 2H2]
BM/2t rBi?BM i? i b2;K2MiX

6Q° M 2t KTH2- bmTTQb2 r2 rBb? iQ 2+ 2 Rgm®BBM; v BM 6B ;n
GZRCAFQK i?2 b2;K2Mi bBx2bX IbBM; i?2 7mi? "FBMi2 T 2i2",

NGW =% = ?
NG\WQ GZUECP U

Q

= ?

GZRCPFK U=K? >KL Q=K? L KPFKEGU

= ?

>2 @ZUEBM HB# 'vT BKBiBpRdBXTRM/GM i?2} bi 2H2K2Mi-
'BpBM; T 2}tbmK Q7 i?QZrRE®B2HK bR2RAPREQW7Q 7?2

YV Db2:K2Mi/2b+ BTiQ b UBX2X /i /2b+ B#BM; 2 +? B 2;mH
i72 MQMVKQmb 3mM=BEOMI bb2A- b FBM; mTQM b2:K2Mi
[2b+ BTiQ  2HBDKPMI/m+2 i?2 +Q "2bTQM/BM; WwBX2c ?2°2 Bidhb
PM+2i?2iQi HbBx2 Bb T 2+QKTmi2/ M/i?2 2bmHiBM: ~ i@ *°
Bi T bb2b i?2 b2:K2Mi /2b+ BTiQ  2H2K2Mi 1dvwi?222bi T ~ K2i2"
/2}M2/ bi?2 MQMVKQmb 7mMriBQM - M/ i?2 b2;K2Mi

HQ+ H BMHB2i?2 b2+QM/ T ~ K2i2 X h?2 T°Q/m+2/ 2H2K2Mi 22 :
QM2@BM/2t2/ b2;:K2Mi@ HHmMH BM/ Bzl T Q/m+2 i?2
Q'B:BM H  vX

A7 /2bB 2/-QM2+QmH/ T Q/m+2 imTH2rBi?i?2H ii2" 2H2K2M

Q7 1?2 T 2/B+ i2M/WPRCEM2 2bmHIBM; "~ v Q7 imTH2b iQ T ' Q/n
i?72 Q' B;BM H/ i M/~ ; »RbX?2ZZ7@2M+iBQM HTBT2 QT2 iQ I
Biim Mb7QHKO iQH c »~ ;Bp2M mM v 7mM+AB QMDb

GZRCPEK U=K? >K L Q=K? L L KPFKE@U

A WPAKR

= ?
=VTWGEHCNUBCNUWTWGHCNUGTWGVTWG ?

h?2 }M H BKTQ i Mi 6mi? "F T'BKBiBp2b 7Q" i?2 Tm TQb2b Q
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kXkXj :2M2° HBx2/ ?BbiQ;  KBM6mi? F

"QIVECVVAMITGFWEGAD[ARPERB/2b i?72 K2 MbiQ mT/ i2 "~ vbrBi?
;Bp2M BM/B+2b M/ +Q "2bTQM/BM; p Hm2b U iQKB+ HHvVVX "(
QMi@Q7@#QnmMCEBNe/MB 7APEKHQrBM; ivT 2,

XCNJECVVEWM?=P? V FGUV=M?V KU =PK XU =P?V
=M?V

h? UECVVEMM+iBQM i F2b /2biBABQM 2KAMi BM/B+2b

M/ p HR@bM/ mT/ i2b i?2 2H2K2Mib i +Q  2bAcQX/BM; BM/B +2
PMi?2 BMi2 T 2i2-7Q  i?2 7QHHQIrBM: 2t KTHBbi?2 Qmi Q7 #
B:MQ 2Bb r'Bii2M iQ BWI/2Bb r Bii2M iQXM/2t

NG\C = ?
UECVVGE 2 = )
= ?

TGFWEGAD[AKPFEZBRE mMmTQM irQ 2ti~ T ~ K2i2'b- MQT2 iQ M/ Bidl
"2bTQM/BM; B/2MiBiv 2H2K2MiX Ai ?2 bi?2 7TQHHQrBM; ivT2,

XCNTGFWEGAD[AKRMMEGE? V FGUV=M?V
QR V \% \% PG V
KU =PK XU =pP?V =M?V

"27Q 2 mT/ iBM; M@H2K2BM/RtBi T2 7QRKXAr22M i?2
QH/ M/ M2rp Hm2 b 7QHHQIBM: ThZmNX+®iIBli F2MR 7@K (
HBx2/ T ii2"M PRIQ?2 K T RHH2B#2REM (

FGUV TGRNKE GV
HQTL NGPIVRU

K Ku=L?
C Cu=L?
KHK K M

FGUV=K?QR FGUV=K?

bB/2 7" QK /Bb+ "/BM; Qmi@Q7@#QmM/b BM/B+2b-r?B+? ivTB
bBM+2 T'BKBiBp2b "2 +HBTT2/iQ 2K BMrBi?BM i?2 b+ 22M #
+Q "2bTQM/b /B 2+iHv iQ i?2 /2bB 2/ 7Q KmH iBQM Q7 /2Ti?
U/2b+ B#2/ BM i?2 BKTH2K2Mi iGRBM I Z+TIBRIPV M > RB +

QT2 iIBQM r?2M TQbbB#H2- Q Qi?2 rBb2 BKTH2K2Mi2/ #vi?2
mbBM; Hi2 M iBp2 bi i2;B2bi? i T 2b2 p2 iQKB+BivX
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kXkX9 aQ'iBM; +H bbB}+ iBQM

JQHM|R)(+ 2 i2/ M mb27mH +H bbB}+ iBQM Q7 T > HH2H “2M/2
/m+2b M BK ;2 i?b@M7R2r /@T bb i?°Qm:? ; T?B+b TBT2HB
# b2/ QM r?2°2i?22v T2 7Q°K rQ F@ 2/Bbi'B#miBQM bi2T- #v
BMiQ bQ i@} bi- bQ i@KB//H2 M/ bQ i@H biX h?Bb rQ ' F@ 2
i27Qm:?i QBThiB HbQ i-BMBHIRF #Qmi bbB:MBM;i'B M:H2biQ b
“2:BQMb- i?2°2#v "2Q /2 'BM; i?2 i'B M;H2b rBi? "2bT2+iiQ i?
>SQHI2M@QMM/#Q  i2b i?2 +H bbB}+ iBQM Km+? KQ 2 2ti2MbB|

aQ i@H bi BKK2/B i22@KQQ i@H bi- BKK2/B i2@KQ/2 “2M/2"2
"2M/2°2° T°Q+2bbQ b QT2 i2 BM/2T2M/2MiHv mMiBH }M H K
/2Ti? "2bQHMIBQM bi2TV- #27Q 2 i[2PXTBE2HDL i 72 KR E2/ (
"Qrb tBQK iB+ HHvV #vi?2 iQi HMmK#2 Q7 TBt2Hb THQii2/- +
i72 "MMiBK2 + QK TERWBGWQAXPFGZ

O( RTKOKVKXGWX!I RKZGN RT RTHOKVKXG

> /r "2+ Mi F2 /p Mi ;2 Q7 i?2 "2:mH "Biv Q7 i?2 TBt2H K2 ;I
iBQM- M/ K F2rQ F b+ H2 HBM2 “Hv rBi? i?2 MmK#2> Q7 "2M/
O( UETGGP UKREQEGUY QY X

aQ i@KB//H2 iBH2AMK Q/Q i@KB//H2- iBW-2/rQM/ 2BD @&

i"B#mMiBQM Bb DM#D2 K2/ 22M 2ti2Mib Q7 i?2 ;2QK2i'v Bb FMQ
#m#27Q7?2 ° bi2 Bx iBQM bi2T- #v bbB:MBM; :2QK2i'viQ b+ 22
O#M+F2iboX 1 +? #m+F2i #2HQM:b iQ T Q+2bbQ - M/ T BKBi
b2p2° H #m+F2ibX h?2M i?2 rQ F b+ H2b #v i?2 +Qbi iQ Tmi ;2
#m+F2i- M/i?2 p2 ;2 MmK#2 Q7 TBt2Hb T'BKBMBp2b :2M2" i:

O( RTKOKVKXbucket +
CXl RTKOKVKXG RT DWEM®KZGN RT RTKHOKVKXG

- r?2°2 butkey Bb i?2 +Qbi iQ Tmi T BKBiBp2 BMiQ #m+F2i- r?
#2 b?QrM iQ b? BMF [mMB+FHvV i?2H *;2° T BKBJEp2 Bb "2H iBp

aQ i@} bi 2i BM2/ @K@ /@) bi- "2i BM2/@KQ/2 “+?Bi2+im 2 +
Hi2bi?2b+'22M@ 22BQM4£Q@KI2Zbv T Q+2bbBM;- M/#BMb ;2Q
2i°v mbBM: i?Bb/ i QM+2 T Q+2bb2/-K FBM; mb2 Q7 7 K2@iQ
iQ #2 #H2 iQ /(Q)X?BBEb “+?Bi2+im 2Bb H :2Hv Q7 i?2Q 2iB+
7Q° "2 H@iBK2 ;" T?B+0)T2miQ+HM2IM mb2 BM2)A bvbi2Kb (
bm+? bi?2 *?2 " QKBMKRM;BM?2 (
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j .2bB;M M/ BKTH2K2Mi iBQM

h?2 6mi? "FBKTH2K2Mi iBQM 7QHHQrb i?2 K i?2K iB+b /2b+"B7

"QmM/ U M/ TTZM2BiBQMb-i> MbH iBM:i?2KBMiQ KQ/mH ~ M

b+ H  +Q/2X q?BH2i?2/2bB:M M/ KQ/mH "Bx iBQM Q7 b2[m?2

BM: TBT2HBM2 "2 BMi2 2biBM: BM i?2B" QrM "B:?2i U M/ "2 #°
TT2M/BR- i?2 T'BK v +QMi"B#miBQM Q7 i?Bb rQ ' F HB2b BM m

GZRCAMM+iBQM iQ 2tT 2bbi?2B "2:mH /i T HH2HBbK BM?
bi2 ' Bx iBQMX

JXR .1 @T " HH2H ?B2° "+? HiBHBM; rBi? +Qp2 ;2

h?2 "2M/2 " BM; TBT2HBM2 M im™ HHv 2tTQb2b irQ T 'BK "'v 7Q 'k
Q#D2+i T " HH2HBbK M/b+ 22MT " HH2HBbK-1r?2 2 +QKTmi iE
T Q+2bbBM; i B M;H2 Q#D2+ib iQ T'Q+2bbBM; TBt2Hb BM i?2 |
"2;mH " K TTBM;X h?2 F2v +? HH2M;2 Bb 2tT 2bbBM; i?Bb K 1
GZRCAAMM+iBQM BM 6mi? FX

6B;m 2 R9, hB M;H2 " bi2 " Bx iBQM T Q#H2K BM 6mi?

>2M BFb2MRJi/HOQMbi> i2/ ?2Qr i?Bb + M #2 +?2B2p2/ 7Q° M 2t
i*B M;H2 7Q"KmH iBQM mbBM; b+ MHBM2 " bi2 ' Bx iBQM- r?2"
i"B M;H2 + M #2 BM/2t2/ KQ 2 Q" H2bb LERRTHV2MI@  TTHVBM
2° i2 2Q°BXQMi HbT Mb HQM; i?2 i'B M;H22RCc2BrBi? bm#b2|
:2M2° i2i?2 TQBMibrBi?BM 2 +? bT dvX dwEB IMrBKF HIB+B8 2 b

i"B M;H2 7Q KmH iBQM mbBM: SBM2/ " bi2 'Bx iBQM-r?2'2TQ
#QmMM/BM; #Qt Kmbi #2 Y bi b KTH2/ M/ i2bi2/ #27Q 2 " bi2 Bx

‘Bp2M M S vQ7i'B M;HRMb2M(EBFZT Q +? iQzmbmrF

BbiQ +QKTmi2i?2#QmM/BM; #Qt Q7 2 +?2i'B M;H2 M/ bQH2HV |
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am+? M TT Q +? #Qi? r bi2b +QKTmi iBQM QM TBt2Hb QmibB
M/ HHQ+ i2bbB;MB}+ MiHVKQ 2 K2KQ 'vi? MM2+2bb "v-T "iE
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i?72} bi T bb [ mB+FHv B/2MiB}2b r?B+? TBt2Hb UQ bm# 2;BQM
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#2 "2bi ' B+i2/iQ +Qp2°2/ "2;BQMb QMHVX

h?2 +Qp2° ;2 K bFb "2 BKTH2K2Mi2/ b }t2/@bBx2 #BiK bFb- &
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jXRXR *Qp2 ;2 K bFb
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RXGvr?B+? b2ib i?2 #Bi i ;Bp2M BM/2tiQ RX h?Bb Bb iQ
TBt2H +Qp2 2/ M/ + M #2 BKTH2K2Mi2/ rBi? bBKTH2 #Birl
#BirBb2@Q BMbi m+iBQMX AMbu2VviADBRD 7mbi2/XF HB# v

kXrcpmr?B+? "2im Mb i?2iQi HMmMK#2 Q7 b2i #Bib Q7 ;Bp2M
Bb BKTH2K2Mi2/ 2{+B2MiHv rBi? ?RQRURQFAHH 2B QM
+QmMiV BMbi m+iBQMX

JXUGNGEN?B+? "2im Mb i?72 KWWY D2Q#ZB ¥ RBXp 2 M

h?2}M HQT2 iBQM+ M#2BKTH2K2Mi2/2{+B2MiHv mbBM; i?2

EVIU+QmMi i BHBM; x2 ' QbV BMbi ' m+iBQM- r?B+? “2im " Mb i?2
bB;MB}+ Mi b2i #Bi UGa"V X hueNGtEVQD BRTR 1/ Hv +H2 b

1?72 Ga" rBi? D M/ T2 7TEWKIDbQM#mMZBib 2 +H2 "2/X
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h?2 #Qp2 +Q/2 Bb MM QHH2/ M/ TTHB2/ 7Q° 3@#Bi #BiK b
Bb " i?2° bHQr 7Q  H ;2" #BiK bFb- bQ i?2 #Bib BM i?2 mTT2"
"2 2ti° +i2/ 7Q  H ;2  #BiK bFb- WNGETQ+B2HBIEY i?2

HQr2 2 H7X 6Q  i?2 mTT2 #Bib-i?2 BM/2t Qzb2i 7°QK i?2 HQ
2{+B2MiHV + QK TRGRE MUIGNGEVQ+22/b 7Q  i?2 mTT2 2 H7X h?B
+ M #2 "2+m bBp2HV /QM2 7Q " Re@#Bi- jk@#Bi- M/ e9@#Bi #B

FGHUGNGEVAW W M K K
NGWQYGTW W D
NGWRRGTD ~NWW

NGWQYAEQWRWRQREQYGT K K
KPKHM NQYAEQWPYV
VIGRIGNGEVAWYGM
GNUGBGNGEVAWRRGM NQYAEQWPYV

>Qr2p2 -i?2mb2 Q7 2p2M H ;2 bBx2b Bb bQK2iBK2b /2bB 2/-

2 b "2mb2/X AM6mi? "F-H ;2 #BiK bFb+ M#2 #bi +i2/ 2+

1?72 ?22HT Q7 KQ/mH2 ivT2b M/ T  K2i2 Bx2/ KQ/mH2b r?BH2 B

/IBIiBQM H mMiBKIQQpR'i?P2 M(b22MWBBMUIRBEVRIITQbBIQ "V

7Q° bi iB+ p2+iQ BKTH2K2BH2IB @ K HH2  #BiK bF KQ/mH2
M/4a BKTH2K2MVYBMZKVWP MM /UGNGEWM M +iB Q MboABRVU

UGNGEM/TCPMMM+iBQMb 7Q. v?2 vmBBBKTH2K2Mi2/ b,

FGHPWOADKV.UPWOADKVY PWOADKVU
FGHTCPMN T .V 4V . TCPNN 4 TCPM
FGHUIGNGEW T .V 4V K K K
NGWATCPM. TCPM
KPKHK NATCPM

VIGR UGNGHBWVK

GNU& UGNGEVK NATCPM . PWOADKVU
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JXRXk h?2 H;Q ®&ZRKPEAOMIMGF

;2M2° HBx2/ /2bB;M T ii2 M /2p2HQT2/ /m BM; i?2 BKTH2K2|
SBM2/ @bivH2 = BER@¥20xXBWGF

GZRCPFAOCBhG®&EZRCRF TT2 mbBM; rBi?T£ZBMKI lNWENGEV

QT2 iBQMb- HHQrBM; BM/BpB/m H b2;K2Mi 2H2K2Mib iQ #2 )
"2 Ki2'B HBx2/ BM K2KQ vX AMIimBiBp2Hv- Bi 2M #H2b oK
rBi?Qmi 2tTHB+BiHVHKAVIQTEBMBEQM iQ +?B2p2i?2b K2 2z2+i;

AMT BM+BTH2-Bi+ M #2 BKTH2K2Mi2/ b 7QHHQrb,

FGHGZRCPFAOCWLMGF
OCzAUXC K

IGV C K D
RTGFC K DQQN
CTT =2C =2D
NGMGV ZK IGVZK Z K
KPGZRCRFCZAUGV CTT
A HKNVGF A Z K RTGE K

A~ OCR

M/ BM T  +GBREPFAOCUMGFB 2b bmTTQ i 7Q° TEFRK2MiBQM2/
M/UGNGEBIK bF QT2 iBQMb-r?B+? Bb 2M7Q +2/ rBi? KQ/mH:

OQFWNERGRCTVKCNADKVQCUM
VIR GV
XCNPWOADK VK
XCNGORV[ V

XCNUGV V K DQQN V
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XCNUGNGEW K K
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7i2° r?B+? i?2 BKTH2K2Mi c2Qdb 7 0tH Qeb BWMv

OQFWEBGRCPFAOCUMGFAIGPRBRAKEKCNADKVOTUM
FGHGZRCPFAOCWMGF
OCZAUC K
IGV C K D
RTGFC K DQQN
CTT =?C =2?D
NG\H Z
NGWTGF RTGE
KPNQQRCUM/ GORV]
HQTK K OKP PWOADKWECZAW FQ
/ UGVOCUK RTGFK
NGMGY Z OCUMK IGVZ / UGNGEXCUN
KP\KRCTTOCRHCTT” GZRCPE A OCUM / TCPMCUMGYV

Ai T2 7Q Kb K bF2/ ~ ii2MBM: @#v@2tT MbBQM b 7QHHQrb,

R%Q 2 +? bQm +2 2H2K2Mi BM T > HH2H- b2[m2MiB HHv +Q
#v b2iiBM; #Bib +Q "2bTQM/BM; iQ i " RINGRHIDMib 7Q  r?B
mMbBM; i?2 #BiK bF@¥HQ+ H BM/2t

kXb2 i?2 #BiKAPRMMM+iBQM iQ +QmMi i?2 MmK#2° Q7 b2i #B
b2 p2b b i?2 "2im M p Hm2 Q7 i?2 b2;K2Mi@bBx2 7mM+iE
GZRCXRF

jX:Bp2M Db2:K2Mi@ HQ 2 +HOBR7222 +Q "2bTQM/BM; #BiK bF@|
BM/MmbBM; i?2 #BeKdFEMM+iBQM- M/ It UWBMBIi?i®)
BM/2tBM; 7mM+iBQ&kRaKFTHB 2/ iQ

h?2 #Qp2 TT'Q +?Bbr2HHbmMBiI2/r?2M b2:K2MibBx2b 2 bK
h?DczAdl ° K2i2  //BiBQM HHv HHQrb i?2 mb2  iQ 7m i?2" #Q|
[M2MiB H HQQTX "BiK bFb "2 +QMbi m+i2/ b2[m2MiB HHv- b
rQmH/ M22/iQ 2tTHQBiIi M2bi2/ T > HH2HBbK Qp2° bK HH MmK#:
BM HQr2' Q++mT M+v M/-BM T +iB+2-TQQ 2  T2'7Q K M+2X
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jXRXj >B2° "+? H TTHB+ iBQM

2bTBI2Z2RCPFAOCHAMEM ; bmBi2/ 7Q bK HH #BiK bFb-i?Bb b2+iBQ!
?B2° "+?B+ HIiBHBM; H;Q Bi?K #mB3xRQMAQAB®IEFi #v mbBN
M2bi2/ K MM2 - 2tTHQBIBM; i B M;H2 +QMp2tBiviQ +H bbB7
TmM+iBQM 2p Hm iBQMb ii?2B  +Q M2 TQBMibX

aBKBH "iQ E2Mx2Hi22 B #XZ2M Bb T "iBiBQM2/ ?B2" "+?B+ HHv
+Q b2iBH2b- M/}M2iBH2b Q7 i?2 7QHHQrBM; /I BK2MbBQMb U
BM/2T2M/2MiHv Q7 i?2 H;Q Bi?KYV,

6B;m 2 R8, AHHmbi iBM;i?2 ?B2" "+?B+ HiBHBM; b+?
h?2 H;Q Bi?K T2 7Q Kb  bi2"'Bx iBQM BM i? 22 bi ;2b,

h?2 #BMMBM; bbhB;Mb i B M;H2b iQ b+ 22M #BMb mbBM; i?2
iBQM2/ +QMb2 p iBp2 i'B M;H2 #QmM/BM;@#Qt > bi2 'Bx iBQM
#BMb b i?2  bi2'Bx iBQM mMBi BMbi2 / Q7 TBt2HbX h?2 #Qn
T bb2/ bi?2 sBrR2AEM/ bm#b2[m2Mi #QmM/BM;@#Qt HQ+ H “Qr
BM/2tBM; Bb /QM2 iQ PXMARKPIRGIZ? 2V TKCPINGR KB HBX

h?2+Q b2biT2 7Q Kbi?2irQ@bi2T TTHGZRCPFADXIMGF

:Bp2M b2;K2Mi@ HEGAKPBGZ2+Q /b Qp2 " H TTBM; +Q "b2 iBH2b #\
m iBM; 2/;27mM+iBQMb i iBHZFmQMM MBONBX $?BbBM; i?72 MmK#2°
Q7 +Q b2 iBH2bolkczA#B M+ QKA BKMAROPFOM/EQCTUGAKPFGZ

BMiQ bBMNEHEXF Q/mMAEKMGANAKCPINGARPAGB b X

h?2 }M2 bi ;BBKBH "Hv T2 '7Q Kb i?2 irQ@bi2T TT Q +?- r?2
bi2 / "2+Q /b Qp2 H TTBM; TBt2Hb #v 2p Hm iBM; 2/;2 TmM+iE
KB/TQBMi BMGFNM2M+iBQMX S bbBM; i?2 MmK#2 Q7 TBt2Hb T2"
OCzAUBI "2+Qp2°bi?2 ;HQ# H b+ 22X\ A b B 2B QM7 @HKQ + H
RKZGNAKRAKGZ2M2 [i2 RKZGN T B bX

h?2RKZGN Q' i?2 iBK2 #2BM: + M #2 i2ONQPi FiQ@F B X
h?2 ivT2 Q7 p HM2 T°Q/m+2/ /2T2M/b QM i?2 /2Ti? "2bQHmiBQ
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"BMb /Q MQi mb2 +Qp2  :2 K bFb #2+ mb2 i?2 MmK#2 Q7 #BM
i +QKTBH2 iBK2X q?BH2 K tBKmK b+'22M bBx2 +QmH/ #2 |
"MMiBK2 /BbT i+? K2+? MBEZKCPFADZMi @AW #2 mb2/-

i?Bb r b QKBii2/ 7Q  ~2tB#BHBivX AMbi2 /- +Q b2 iBH2 K bFb
KQbiB "2H2p Mi 2:BQMb QmibB/2i'B M:H2 #QmM/BM: #Qt2bX
IBK2MbBQMb "2 2 M/H2/ #v "QmM/BM: mT i?2 MmK#2 > Q7 #BMk

6B;m 2 Re, h?2 bQHmMIBQM iQ i?2 " bi2 ' Bx iBAWXT Q#H2K UmT

AMi?2 +QM+ 2TXGRNBZAKOOARKPIGFC QWK b i?2 #BMMBM ;- +Q b2
M/ }M2 bi ;BKBEMTCUVGERQGTUGATCUVAIKIGPGATCUVGDK\G
/2b+ " B#2/ #Qp2X gBi? QM2 MQi #H2DXtr2MIWBQWKB2BM; i? i
/IBiBQM HHvV TRAQKkKBEQP2 i B M;H2 #QmM/BM; #Qt "2 - +H bb
BM; i B M;H2b b bK HH B7 i?2B" #QmM/BM; #Qt "2 Bb bK HF
2Hb bBKBH " iQ aH?2GixMi THX+22/b MQ K HHv iQ i?72 +Q b2 bi
Qi?2 rBb2X A7 i B M;H2 Bb bK HH- BiobvBRAKItFAM/ #QmM/BM
VTKADD® T bb2/iQ bT2+B HBx2/ bK HH@i B M;H2 bi ;2- BKT
TCUVGTK\GAUOCNNAVTRAP+NBQMX h?Bb KBMBKBx2b i?72 #BMMBM;
7Q bK HHi'B M;H2bX LQi2 M Hi2 M iBp2BbiQbQ i M/ bTHBI
;QMmTb #v #QmMM/BM; #Qt "2 HBF2dXBM2 M/ E "~ b (

aK HH i'B M;H2 bHh® mb2b +Qp2" ;2 K GFRCPEAQOUMGF

rBi? bHB;?iHv /Bz2 2Mi BM/2tBM; DBpRMERZK2MI@ KR + H
"Qr@K DQ mM~ ii2MBM; # b2/ QM i?2 #QmM/BM; #QtrB/i? M/
H TTBM; TBt2H KB/ ROBMIiMBMIPMX S bbBM; i?2 #QmM/BM; #Qt
boczauBi mM~ O2WnKPFBE? #QmM/BM; #Qt rB/i?- M/ "2+Qp@
2°b i?2 ;HQ# H b+ 22M TR KBPOME TR H2 #QmM/BM; #Qt
KBMBKmMK TQbBIiBQM[ID ; RM2GN@ T B bX

jK



iXk QKB+ /2Ti? "2bQHmMiBQM

h?2 T°2pBQmb b2+iBQM /2b+ B#2/ ? M/HBM: B 2:mH " rQ F BI
T Q#H2K 7 QKkadR3+BOM 2 - Qp2 H TTBM; i'B M;H2b rBi? /Bz2 2
Qb "2[mMB 2 T2 @TBt2H /2Ti? i2biBM: iQ b2H2+i i?2 7°QMi@K
"XRWK r?B+? K2 Mb DQBMiHv +QKTmiBM; i?2 K tBKmK /2Ti? r?E
i72 +Q "2bTQM/BM; +QHQ iQ T'Q/m+2i?2}M H +QHQ" M/ /2Ti
6mi? "F T QPBYRbBGAD[AKFGGZIQKB+ ?BbiQ;" K@HBF2 +QKTmi iE
BM /i @T  HH2M®b2?BM2 HH2M:2 Bb ?2Qr iQ mb2 Bi 2z2+iBp:
bBKmH i2 /2Ti? #mz2 r?BH2 K22iBM; T2 7Q K M+2 “2[mB 2K

6B;m 2 Rd, h?2 /2Ti? "2bQHmMIBQM T @®R&H2K UmT/ i2/ 6B;m
jXkXR gBi? imTH2b

>2M BFb2MRVI2HX B#2b bBKTH2 TT Q +?BMr?B+?2 +?2 TBt2}
rBi? Bib /2Ti?FGAWEGAD[AKBEFEGBP2M #BM v b2H2+iBQM 7TmM+
i? 1 +?2QQb2b i?72 QT2 M/ rBi? i?27 QMi@KQbi /2Ti? p Hm2-r?
+QMp2MIiBQM ?2H/ BM i?BbrQ F U 2p2 b2/@xV Bb iQ b2H2+ii?

NGWG CTID DNCEM

NGWGUV=?=? CTID W VCDWNCVGRQPUMVEQPURG
NGWQUKVKQPUK K =12
NGWHTCIOGPW¥® CTID VH =2

NGW NJUTJU KHNJU TJU VIGIWNJUGNUGJIU
NGWGUV TGFWEGAD[AKPHGAMRP GRQUKVKGRECIOGPVU

6B:m 2 R3, h?2 # bB+ B/2 #2?BM/ 2bQHpBM; T B 2/ +QHQ
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h?2°2 "2irQ /QrMbB/2biQ i?Bb TT Q +2?2X h?2 6mi? 'F +QKTBF
7Q°K iQKB+ mT/ i2b QM +QKTQbBi2 U/2Ti?- +QHQmM 'V T B"-
"2+iHV bmTTQ i2/ BM 2 “/r 2 M/ ivIB+ HHv "2[mB 2b rQ F "Q
bTBMHQ+FBM; Q' bBKBH * K2+? MBbKbX AM //BiBQM- Bi Bl
b? /2 °@bivH2 TBT2HBM2b- r?2°2 QM2 K v T'272° /272 "BM; b"
bi2 ' Bx iBQM iQ pQB/BMpQFBM; mb2 @/2}M2/ b? /2> 7TmM+i
rBHH mMHiBK i2Hv #2 /Bb+ “/2/X h?Bbb? /2°7mM+iBQM K v #2 Ki
i iBQM HHv 2tT2MbBp2i? Mi?2"  bi2'Bx iBQMrQ FHQ /Bib2H7
BKiQ KBMBKBx2 i?2 MmK#2 Q7 + HHb- b 2 H:  T?B+b SAbD

jXkXk qBi? /272 "2/ HBM2 "~ b2 “+?

AM Q/2° iQ /272  + HHBM; i?2 mb2 @/2}YM2/ b? /2 - i?2 * bi2
T Q/m+2 +QHQ p HM2b BKK2/B i2HvV- #mi T°Q/m+2i?2 BMi2 K2
mb2/ #v i?2 b? /2 iQ T°Q/m+2i?2 +QHQ X h?2 BMi2 K2/B i2 p }

R V[RGHTCIOGPACTI[KPI

’ ] RQU]Z H [ H _ FGRVJ <AKPXH CVVTXCT[KPI
HTCIOGBD T ° K2i'B+ X¢TXOQ@ ++QKKQ/ i27Q mbh2 @bT2+B1}2/
p vVBM; ii B#mi2bX h?2b2 rBHH 2H #Q i2/ mTQMH i2 -#mii?.

Bbi? ii?2  bi2'Bx2  Bb T bRNQVYmMbM2 i@ (BWEIM | O/GIP2/
XCT[KPI VCTIQVT Q/m+2 mb2 \@bilGZmBi2 HEHM+QHQ ™
p HmMRXQ®2M+2 2T 2b2Mib i?2 7° ;K2Mi 6b? /2°6- r?B+? i?2 °
/12bB 2biQ QMHv + HH7Q pBbB#H2 TBt2HbX 6m i?2 KQ 2-p2’i
bHTCciod@- +QMi BMBM; b+ 22M TQbBIiBQM M/ ii'B#mi2b 7Q" |

h?2 K BMUVGTKABM +iBQMRDAPN HWhi2 Bx2  Bb b 7QHHQrbX Aj
BHHmbi> i2bi?2 /272 2/ HBM2 b2 "+? TT'Q +?2iQ b? /2 TBt2

FGHTCUVGTKX&ET[KPIVCTIGY¥P?=3?=Y7?
RNQVHTCIOGRECT[KPI VCTIGYV
VCTIGVADWHHGRVJADWHHSGI?=Y?VCTIGVY?=¥YP
HTCIU=P?HTCIOGXEV [KPI =J?=Y?VCTIGVY?=¥WP

NGWGAVCTIGEQRNVNCTIGVADWHHGT =
NGVKU HTCIAXCNW&GWRVIAXCNWGU
HTCIU

~ OCRVPRCEMAHTCIOGPV
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A WPAKR
NGWGRVJADWHHGT
TGFWEGAD[AKPFEQR[FGRVJADWHHGDCZ KUFGRVJAXCNWGU
NGVKU VCTIGVAXCNWGU
\KRKUHTCIAXCNWGU
A OCR> [ Z H
K H zZ zZ Y [ [ J
FGRVJADWHHBT=[ H FGRVJ
VIGP [ Z RNQW
GNUG PGAVCTIGV
A WPLVKR
NGWCTIGVADWHHETVVGTABDRNVCTIGVADWHKWICTIGVAXCNWG U
KP VCTIGVADWHFGRVJADWHHGT

>2 WPRCEMAHTCB®OGPRBKTH2 ?2HT2 7mM+iBQM Q7 ivT2 i? i +QN
i " BTH2i Q7 i? 22 p Hm2b, "QmM/2/i?2b+ 22M TQbBIiBQMb-i?2
i?2 2ti° +i2//2Ti? p Hm2X

LQi2i?2 mb2 Q7 irQ T bb2b, /2Ti?@ 12dmEBADYARPBEBZMbBM;
rBi? ? /r 2@ ++2H2 W2/0cQKBHHQr2/ #v b2+QM/ T bb i? i
HBM2 "Hvb2 +?22b7Q i?2rBMMBM; /20d@ mQR#MBM/iQ@XT = HH.:
AM i?Bb b2+QWMNQBI b HHRHQ  i?2 rBMMBM; /2Ti?- r?BH2 HH
Qi?2 2Mi B2b "2 K BMBIBQK iB+ 6mi? F hhie¢thM6G®H6BM HHV-
Bb TTHB2/iQ i?2 +QHQ p Hm2b- bT2+B}2/iQ B;MQ 2Qmi@Q"
Qi?2 rBb2 iQKB+ HHv mT/ i2i?2i ;2i#mz2° ii?2+Q "2bTQM/

h?2 b K2 TT'Q +? Bb HbQ ?2H/ 7Q NKBE M@ bRII2OBK 2" BM
>2M BFb2MJi #H Qti2M/2/iQ b? /2 HBM2b rBi? HBM2 ~ BMi2 T

h?Bb Bb KQ 2 2{+B2Mii? Mi?2 T 2pBQmb TT Q +?- #Qi? BM i2
b? /IBM; M/ #v H2p2  :BM; ? “/rH2@czH@KR+ Q2" iBQMX

>Qr2p2 - r?BH2 T2 ' 7Q KBM; i?2} bi T bb-Bi Kmbi 2i BMi?2 2
bBp2 7" ;K2Mi p Hm2b BM K2KQ'v HQM; rBi? mb2 @bT2+B}2/
+ M #2+QK2 bB;MB}+ MiHVH ;2 BM 2 HT ' Q/m+iBQM mb2X P}
> T?B+b SA b?QmH/ #2 /2bB;M2/ rBi? i?2rQ bi@+ b2 mb2  BM

i8



jXkXj qBi? /272 "2/ HQQFmMT rBi? pBbB#BHBiv #mz2°

gBi?i?2 Bb2BMbmTTQ iQ7e9@#Bi iIQKB+b BM :S:SIT Q; K
++Q /BM; iQ a+?2Cix-2ZR2KHXMbi" i2/ i?2 2z2+iBp2M2bb Q7 pBbB
#mz2 b BM bQ7ir "2 "2M/2°BM; 7Q" /2Ti? "2bQHmMIBQM Tm TQt
#mz2  Bib2H7 +QmH/ #2 i?2Qm;?2i Q7 b bBKTH2 #mz2  7Q" B/2]
i'B M;H2b +QM+2Tim HHv b /2b%RE#£2i BIM a2+HB@MIi? 2
B/2MiB}2 iQ;2i?2 rBi? /2Ti? p Hm2b b e9@#BiBMi2;2 -e9@#
2{+B2MiHvV mb2/iQ #Qi? b2W/P+Qi2272THQ 2bTQM/BM; rBMMBM
i'B M;H2 B/2MiB}2 - "2KQpBM; i?2 M22/iQ T2°'7Q K HBM2 " b
T 2pBQmb TT Q +7?X

LOM@M2; iBp2 ~Q ib bQ i HBF2 BM)X; h"bBh B'IR " TaFHBix #H2-
bi?2 +HBTTBM; T°Q+2bb 2Mbm 2b i'B M;H2 7" ;K2Mib ? p2 M
r?B+? HB2b #2ir22My M/ RX *?2QQbBM; bmBi #H2 b2MiBM2H 7
y 7i2° b?B7iBM; BM/B+2b #v RV- Bi Bb i?mb TQbbB#H2 iQ T +
~Q iBM; TQBMip Hm2 b i?2 mTT2 jk@#Bib M/ i?2 BM/2t b i?2
K FBM; Bi BMiQ bQ'i #H2 W2 TORFRQ2Bi DB+ B/2 Bb,

R FGHGPEQFGAFGRVIAKPIKGAKPFGZ
k w W H VQADKWU W W VTKAKPFEGZ

aBM+2 i?2 bB:M #Bi Bb Hr vby- 7TQHHQrBM: /2Ti? +QMp2MiBQN
M/ i?2 BM/2t + M mb2 jj@#BibX a?B7iBM: i?2 i'B M;H2 BM/B
7QHHQrBM: 7TmM+iBQMb 2 /2 Bp2/,

FGHKIJGUVAVTKAEQWPV
FGHGPEQFGAFGRVH VQADKWU
FGHGPEQFGAFGRVIAKPIKAKPFGZ

w W GPEQFGAF®RV]J

AWK VTKAKPFGZ
FGHGEQFGAFGRXWU FXKU ~ W W A~ H HTQOADKVU
FGH GEQFGAKFKE&Y FXKU NKWoA K
FGHPGAFXKWGPEQFGAFGRVIAKPFGZ

6B;m 2 RN, .2Ti?@BM/2t T +FBM; b+?2K2

#Qp2 Bb mb2/ #v HH i?2 i B M;H2 *~ bi2 ' Bx2 b- b i?2v ;2M2" |
h?2 TBt2H 7° ;K2Mi T Q/m+2/ Bb i ? mbPIiE2@F GAimG AW P KR 2 Q 7

je



6B;m 2 ky, 6H ib? /BM; /2KQMbi  iBM;i B M;H2 mMB[m2M2bb-
BM; /2KQMbi  iBM; /2Ti? BMi2 ' TQH iBQMi? Qm;? b? /BM;X

h?2 B/2 7Q  mbBM; pBbB#BHBiv#mz2 BM 6mi? "F Bb /2b+ B#

RXAMBIB HBx2 T +F2//2Ti?@BM/2t #mz2 #v 2M+Q/BM; 2 +7
b2MiBM2H i B M;H2 BMW2tTRMITB t DX ; H 2

kX2M2" i2 TBt2H 7° :K2Mi +RMZBN iRbbFGly RCEMGF EGRVJ
KPFGZT B'b mbBM; ?B2" "+?B+ HiIiBHBM; M/ 2/;2 7TmM+iBQM

jX TTHMGFWEGAD[AKBR®&®Z oCc@QM b B/ #mz2 iQ b2H2+ii?2 rBM@
MBM; 7° ;K2Mi T2 TBt2HX

9XAiI2 121?22 T +F2/ #roe2MVIBR*2Q/2 2 +? 2Mi vc bFBT b2MiBM2Z
p Hm2b #v T°'Q/m+BM; b2MiBM2H TQbBiBQM- Qi?2 rBb2 -
[2Ti?- M/ +QHQ p Hm2b rBi? 2/;2 +Q2{+B2Mib M/ mb2 @bT

8XECVVET2 +QKTmi2/ +QHQ M/ /2Ti? p Hm2b i i?2 +Q "2b"
TQbBiBQMb BMiQ i?2 T 2pBQmb +QHQ" M/ /2Ti? #mz2 bX

F2v /p Mi ;2 Q7 i?Bb TT' Q +? Bbi? i 7° :K2Mi BM7Q K iBQM
BKK2/B i2Hv 7i2° " bi2 'Bx iBQMX b “2bmHi- BMi2 ' K2/B i2 /
mb2 @/2YM2/ ii'B#mi2b- M22/ MQi #2 2i BM2/ HQM:;2  BM K2
2bb "v- MMHBF2 i?2 T°2pBQmb TT ' Q +?X h?Bb HQr2 b K2KQ" v
KmHiBTH2  bi2 'Bx iBQMT bb2biQ #2 2t2+mi2/ 2{+B2MiHV r?BF
BM:; /QM2 BM bBM;H2 T bbX h?2b2 T°'QT2'iB2bjd)2 /2b+ " B#2/ B
7Q°KQ 2 /2K M/BM;  bi2 'Bx iBOQMrQ FHQ /bX 6m i?2 KQ 2- bl
2/;2 BM7Q K iBQM Bb +QKTmi2/ KmHiBTH2 iBK2b- #Qi? 7Q" " b
b? /IBM;- Bi Bb ;QQ/B/2 iQ + +22i?2p Hm2b 7Q  "2mb2 M/ +C

F2v HBKBi iBQM r?2M mbBM: pBbB#BHBiv #mz2° 7Q" /2Ti? "
i72 K tBKmK MmK#2 Q7 i°B M:H2b " bi2 Bx2/ i iBK2BbbB;MB)
+QKT 2/iQi?2 /272 "2/ HBM2 "~ b2 “+2?2X

jd



iXj hBH2@# b2/ bi2 Bx iBQM

IbBM: i?2 #Qp2i2+?MB[m2b 7Q" ?B2° "+?B+ HIiBHBM; M/ /2Ti
pBbB#BHBiv #mz2 - SBM2/ " bi2 ' Bx iBQM +?B2p2b T2 7Q K
bBKBH ~iQ b+ MHBM2 * bi2 Bx iB:Q icHBHIT 6IR K2 VA X/ T BBD

* Bb2bi?2 [m2biBQM Q7 r?2i?2 i?2SBM2/ " bi2 'Bx iBQM + M #
Hi2°'M i2 7Q°Kb Q7 T ° HH2H “2M/2°BM; BM 6mi? "FX

Ai Bb TQbbB#H2 iQ BKTH2K2Mi iBH2@# b2/ bQ i@KB//H2 ~+7?
Hi?Qm;? b2p2° HHBKBi iBQMb M/ +? HH2M;2b 2K BM- b /Bl
BKTH2K2 WMTKE®@MGAVKNGFARKRPKAH AW Tm 2HViIiBH2@# b2/ b
i2°'Bx iBQMbi® TZUWIKIBIKAGAYKRB¥HIXCPINGAIJ[DTKFARKPGFC HWV
+QK#BM2b BKK2/B i2@KQ/2 M/ iBH2@# b2/ bi2 ' Bx iBQMX a
T Q+2bb2/ mMmbBM; BKK2/B i2@KQRXTWKI2KBK iBQM rBi?
TCUVGTK\GAUOCNNAVTKEPONGB#2/ #27Q 2-r?2 2 bH ;2 i B M;H2
? M/IH2/T#WVGTK\GAVIONBEBH "~ iQ /2bB;MiQjap?Cix 2i HX (

6B:m 2 kR, hBH2@# b2/ bi2 Bx iB®¥ UmT/ i2/ 6B;m" 2
jXjXR aT iB HbQ iBM; bi2T

h?Bb Bb T 2 2[mBbBi2 7Q T2 7Q KBM; i?206 2/Im+2@#v@iBH:
"2bQHMIBOQM 7Q bQ i@KB//H2 iBH2@# b2/ bi2"'Bx iBQMX /
I IBQM Q7 i?2rQ F "2/Bbi B#miBQM bi2ky Bhbi€) B#PHBw BOHVM ~ (
bQ ii' B M;H2b ++Q /BM; iQ i?2 iBH2bKINMARWM DB ; M2/ iQX

T QpB/2b "~ /Bt bQ i BKTH2K2Mi iBQM- r?B+? ;2M2° HHv +7?B
7Q°' K M+2 QM i?2 :S1i? Mi?2 #m+F2i bQ iBM; TT Q +? U HbQ
FKMW UQTRKTHQV2/ #v >QHiR2 X1 @@ nPM/Bb bBKTHV /QM2 #v bQ i(
BM; 7vRNGABM iPRQUVGTKAB M+ i BQTMCBMIGAVKNGFARKPGFC HWV
QMEQCTUGATCUVBEOKNZ 7Q K2/X
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NGVVKNGAKPUTKAKFZU
DKPATCUVGIIKYG VTKU
A EQCTUGATCUVIGTK\BTKU
A WPEWTKR
A~ TCFKZAUQTVAD[AMGK K PWOADKVUAVQMIQGYADKYV
A WPLVKR

h?2 MMK#2' Q7 #BibiQ bQ i Bb /2i2 ' KBM2/ #v i?2 MmK#2" Q7 #B
#BMX h?Bb + M #2 ~ i?2° bK HH- /2T2M/BM; QM i?2 iBH2 bBx?2
bBx2X

PM+2KNGAKF VTKAKAZ'b 2 bQ i2/ BM ~ i "~~~ v-Bi HHQrb 2{+B
b2;K2Mi2/ QT2 iBQMbX h?2 T BClhvGRKTGhEMBER / Q7
HKPGATCUVETR2G2 iBH2 ~ ;b "2 /2°'Bp2//B2+iHv7 QK BM/2t /D
i?72bQ i2/ /i -rBi?+ "2i F2M ib2;K2Mi #QmM/ "B2bX

FGHECNEAUGIOGPVARNKIW =P W =PPQQN
OCR>K KHK VIGRWTWGNUKGU=K? KU=K ? KQV®
NGWKNGAHNCHCNEAUGIOGPVAKNGIAKFU

IbBM; i?2b2 ~ ;b- mMB[m2 iBH2 A.b M/ +QmMib "2 +QKTmi2/
7' B2M/Hv b2;K2Mi2/ "2/ m+iBQM, iBHZ AokkP+D 2D +i2/ mbBM;
++mKmH i2/ b QM2b- M/ Qzb2ib "2 Q#i BM2/ pB M 2t+HmbB

NGVWPKSWGAVKNGAKKIWGAVKNGAEQWPVU
UGIOGPVGFATGFWE® K U K BW OKPHK U U
w JKIJGUV
VKNGAHNCIU
\KRVKNGAKHGBRNKE®VG
~ WPAKR
NGWPKSWGAVKNGAQHKZWEZCP WPKSWGAVKNGAEQWPVU

iN



iXijXk .2Ti? "2bQHMIBQM rBi? b? 2/ K2KQ" v

h?2 ;2M2" HB/2 Q7 iBH2@# b2/ bi2 Bx iBQM Bb iQ 2tTHQBI
i'B M;H2@iBH2 T B'b BMIiQ rQ F;"QmTb- r?2°2 i?2v + M #2 T
mbBM? "2/ K2KQ AM 6mi? "F i2°’KBMQHQ;v- :SI rQ ' F;"QmTb 2
72772/ iGBMi® #HQ@E?BbB? 2t2+mi2 # i+?22b Q7 i?°2 /b i? i b? "2 7
b? "2/ K2KQ 'vX h?2 rQ F; QmTb "2 2tTHQBi2/ #v bi m+im B
iQ 2tTQb2 bmBi #H2 KQmMi Q7 T > HH2HBbK- 2M7Q +2/ 2t
KPETGOGPVCNAHNCVVGPKPI QiR NBAAVIX h?2 7TQHHQrBM; Bb i?2

K BM F2AMDBE/ #v i?2 rQ F; QmTb- 2t T\Q B AB KAt MiH v

Q7T  HH2HBbK M/ mbBM; i?2 T 2pBQmbHvV + H+mH i2/ b2;K2]|

NGWH UGIOGPVAKPFGZ
NGWKNGAKRVPKSWGAVKNGAKFU=UGIOGPVAKPFGZ?
NGWTKAEQWPVPKSWGAVKNGAEQWPVU=UGIOGPVAKPFGZ?
NGWTKAQHHUGBM KSWGAVKNGAQHHUGVU=UGIOGPVAKPFGZ?

TGEQXGT VKNG KPFKEGU CPF INQDCN RQUKVKQP
NGV RKZGNAKPFGZ
TGEQXGT RKZGN RQUKVKQP
KPKHZ Y [ JVJGEXKUADWHHG@PHNUBGAFXKU
NGWKNGAUK\BKPGAUK\BKPGAUK\G
KPNQQWRKNGADWHCDWNGAK® G AU KNG
HQTK VTKAEQWRV
NGWTKAKPFGYTKAKFZU=VTKAQHUGYV
TGVTKGXG VTKCPING KPHQTOCVKQP WUKPI VTKAKPFGZ
NGM L
ECNEWNCVG GFIG HWPEVKQP EQGHHKEKGPVU
KPKH GFIG HWPEVKQPU CTG CNN PQP PGICVKXG
VIGP HWTVJGT ECNEWNCVKQPU
KPGPEQFGAFGRVJIAGRNEIKAKPFGZ
GNUBGAEXKU
KPOCRW OCZVCDWNOAKNGAUK\GVKNGADWH

6B:m 2 kk, h'B M:H2b T°Q+2bb2/ QM T2 @iBH2 # bBL
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AM #Qp2 +Q/2- MQi2i? i 7Q  i?2 /2 BCRBIOOMI iROM DA2T -
rBi%v 0Gz b i?2 /2biBM iBQM BM/B+2b "2 H'2 /v FMQIrM r?2M -
i'B M:H2b QM T2 @iBH2 # drBUEGB MBKPIEQAN2i?2H2bb- i?2
6mi? "F +QKTBH2 T Q# #Hv mb2b iQKB+ QT2 iBQMb iQ T2 7¢

h?2 F2°'M2H Bb iQ #2 H mM+?2/ BM i?2 TQHHQrBM; K MM2 -
#mzBEXKuADWHHGBMBIB HBx2/,

NGWXKUADWH
NG\WVZU
=KPETGOGPVCNAHNCVVGPKPI QPN[AKPVTC ?
VCDWNOWVWH* HNCVVGP
NGWKU VCDWNCMG HKPGAUK\BKPGAUK\G
KPUECVVGEIQR[HNCVVGRKUADWHHKGIZU

6B;m 2 kj, G mMM+?BM; b?BNF2Z M2W/2Mi rQ F; QmThb

>2°2-+QKTmi2b i?2 ;HQ# H#mz2 BM/2t +Q "2bTQM/BM; iQ iE
p2 b2/ BM Qr@K DQ Q /2 X IbBM; #Qp2 K F2b6mi? "FH mM+
MmMK#2 Q7 rQ F;"QmTb p BHX#H2 QM i?2 :SlI

h?2 F2 WMI2IQ + 2 bikAlB AKF VTKAKFzB b M/ b2[m2MiB HBx2b b B/ T°
+2bbBM;- bQ bT M ;" Qrb rBi? i?72 K tBKmK MmK#2 Q7 i B M;H2
h?Bb +? M;2b i?2 ~ bi2 " Bx2 6b mMiBK2 +QKTH2tBiv- bQ Bi #2°
bQ i@KB//H2 " bi2" Bx2 X

h?2 #Qp2 TT Q +? Bb mb2/ 7Q i?2 ?v# B/~ bi2 ' Bx2 - bBM+2
HQ# H pBbB#BHBiv #mz2"  BM bm#b2[m2Mi T bbX KQ 2 #
M/ ? Ir 2@ 2T 2b2Mi iBp2 BKTH2K2iM4 IBREAVMBMbDbD B2 7Q Kb
QM@ +?BT KQKk@BX2X b? 2/ K2KQ v rBiHRMhi?”?BRbF2 NI 2H

#2 +?B2paEévvicBM; iQ T B 2/ +QHQ @/2Ti? #mz2 "~ 1?22 i? |
pBbB#BHBiv#mz2 bRRrM/BhbBBLImM?2 T2 @iBH2 pBbB#BHBiv #m
IQT2 7Q Kb? TBRMP+BHHZ) ™ M/ /2Ti? #mzaZD/r@i2BNBiBM;

i?72}M H "2bmHib # +FiQ i?2 ;HQ# H+QHQ M/ /2Ti? #mz2 bX I
bvKTiQiB+ mMiBK2 #27? pBQ Bb T BK "BHv /2}M2/ #v i?2 /2T
bi2T ~ i?2 i? Mi?2 /272 "2/ b? IBM; bi2TX

K ++Q /BM;iQ h"Q2Hb >2M BFb2M- i?Bb Bb i?2 +m "2Mi /27 mHi #2? pBQ"

9R



9 .Bb+mbbBQM M/ 2p Hm iBQM

h?2 T2 7Q K M+2 +H BKbK /2BM T 2pBQmb b2+iBQM Bb p HB/
r?BH2 i?2 "2bmHib "2 /Bb+mbb2/X

AiBbrQi? MQiBM:; i?2 "2bmHib 22 2 QMHv TTHB+ #H2 7i2 bl
iBQMb "2i F2M +QKT "2/iQKQ 2T Q/m+iBQM@:; /2bQ7ir “2°
i72° KmHiB@b KTHBM: Bb BKTH2K2Mi2/- /> K iB+ HHv BM+"2 b
TBt2HrQ F b JQWMi2lk- MQ  Bb HT? @#H2M/BM; bmTTQ i2/- bl
i72 BKTH2K2Mi iBQM mMH BJF 2MF/ 264 BM2 2 M HEXIX b (

bi?2 #2M+?K "Fb rBHH b?Qr-i?2 iBH2/  bi2 'Bx2 T2 7Q Kb
H :2 MmK#2 Q7 i'B M;H2@iBH2 Qp2'H ThX h?Bb + M #2 2tTH
HQ / # H M+BM; /m2 iQ i?2 H +F Q7 KQ'2 ~2tB#H2- /[vM KB+
i? i Q7 G BM2 M/ S MiXHE®BOB+ M HbQ #2 2tTH BM2/ #v i?2 H
Q7 +H bbB+ HiBH2@# b2/ bi2 Bx2 QTiBKBb iBQMb bm+? >B
H +F Q7 mb2 Q7 +HmMbi2 ' BM; H;Q Bi?Kb-i?2Qm;?i?2 H ii2° BKT
7Q BKK2/B i2@KQ/2 " bi2 Bx2'b br2HHX h?27Q K2  Bb MQi B
rQmH/ HbQ M22/iQ #2 K BMi BM2/ 7Q  TQBMi M/ HBM2  bi2 B
i?72 BKTH2K2Mi iBQM 2zQi b bi2 Bx2'b "2 +H2 MHv b2T2" iz

>B2  "+?B+ H w@*BHHBNMB+ Hw@+mHHBM; Bb #Qmi K BMi B
2 T2 @iBH2 KBMBKmK /2Ti? p Hm2b U bbmKBM; 2p2°b2/@
HHQrBM: 2 "Hv '2D2+iBQM Q7 7TmHHvV Q++Hm/2/i'B M;H2bX h"
i'B M:H2 T B'b2 "HvBM i?2 ?B2" “+?2v- QM+2 iBH2/Bb +QKTH
i?72i°B M;H2b BM 7°QMi #v mT/ iBM; KBMBKmMK /2Ti? p Hm2- /"
iBM: /QrM i?2 MmK#2 Q7 TBt2HB)IQHTHQiXi2b2i28D m i?22 X

h "B M;H2 +Hmbi2 BM; B ;@HBIMEGQmMmiPMBH2 BKTH2K2MiBM;

bQ i@KB//H2 "2M/2 2" -/2b+ B#2 K2b? T 'iBiBQMBM; H;Q Bi?
UQ +Hmbi2'bV+ M#2 +mHH2/ b mMBi- "2/ m+BM; i?2 MmK#2"
i2bib "2[mB 2/X |3 MBH2B#2 ?B2° +?B+ H +Hmbi2 BM; b+?2}
T2 @+ K2° H2p2H@Q7@/2i BHUGP.V b2H2+iBQM-r?B+? K2°;
iIQ;2i?72 - M/ i?2 2#v 2/m+BM; i?2 MmK#2 Q7 2M/2 2/ i B M;F

h?2°2 Bb MQ /2/B+ i2/bmTTQ i 7Q  i2tim 2 b KTHBM:- Hi?Qm:"
/Q #H2i?2°Qm:?b? /2°b QM+2 i2tim 2b "2 HQ /2/ BMiQ 6mi? FX
Bb MQi /QM2 BM TBt2H@[m /b- HHQrBM; GP. + H+mH iBQM N
iBH2@# b2/ "2M/2 BM;:- /2/B+ i2/ bmTTQ i 7Q"° i2tim 2 Bb ivT
M/ /QM2 #v HQ /BM: Bi b iBH2b BM 7 bi- b? 'RJ®K2KQ v r?BH:
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OXR 1tT2 BK2Mi Hb2imT

h?2 #2M+2K “Fb "2 /QM2 “2H iBp2Hv QH/- /Bb+ 2i2 H TiQT :S|
i20i2/ ? p2 "2H iBp2Hv 72ri'B M:H2b +QKT 2/iQ KQ/2 M~ bi2
HQ /b rBi? KBHHBQMb Q7 i'B M:H2bX LQM2i?2H2bb-i?2 2tT2+
r2- HQM:bB/2 i?2 T > HH2H "2M/2 'BM: “+?Bi2+im 2 BKTH2K:
b+ H2b rBi? H “:2° MmK#2 Q7 i'B M:H2bX h?2 b+ 22M bBx2 U
/2Ti? #mz2° bBx2 mb2/V K ii2°b b r2HH 7Q  i?2 iBKBM;b- b Bi
Q7 TBt2HDb THQIii2/X

'S o J *QKTmi2 + T #BHBiv 1KmH i2/ b+ 22M Db
OXKFKC 3WCFTQ / 9/:" 1024 1024

9Xk "2M+?K "Fb

h?2 i #H2b MQi2 i?2 p2° ;2 iBKBM; M/ QmM/bp Hm2b iQ bBM;
HBb2+QM/b 7Q T 2b2Mi iBQM Tm TQb2bX h?2 p "B M+2 BM il
K2 bm 2K2Mib BbM&i mbm HHv ?B;?-bQ Bb i?2°27Q°2 MQi MQi:

1z2+i Q7 2 “Ir 2

6B bi-i?72 2tT2+i iBQM 7Q b+ H #BHBiv + Qbb KQ 2 TQr2 ' 7m
[ i2/i?2°Qm;? mbBM; "mM iBK2 b T 'QtvX IM/2  i?2 r'BiBM; Q7
i?72 mi?Q brBi+?2/7 QK QH/2  H TiQT rBi? J.:S1iQ H TiQ
#Qp2 :SIX J.M im°> HHv "mMb 7 bi2bi QM i?26mi? "F>AS # +F:
LOA.A M im> HHv "'mMb 7 bi2bi QM i?2 6mi? "F *|I. # +F2M/X *C
i?72 T2 7Q K M+2 Q7 i?2irQ- HQM;bB/2 KmHIB+Q 2 *# +F2M/

>

lr "2

JQ/2H

L4

"MMMVIQMERVS2M;2"." ;QM Gm+yv K /BHHQ

UMMK#2 Q7 i B MNe3bViNje RR99 kON3B3RNNNdy NNNAd

D

K

3 UKMmMHiBH+ )R8 KbhjeX8 KhkyX8 KlRX3 [Kke Xk Kbj8XN Kb

8GIC U>ASV | RYyXN KR8Xd KINXd KhdXN KIReXR | KikyX3 Kb

I U*l. VvV 9Xe KbeXy Kb 9XjKbRjXe Kb8XN Kb eXd Kb

h #H2 R, aBM;H2@ 7" K2 /2TiKch PN 6B MQ ARKXGFC HWYV
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1z2+i Q7 "2M/2°BM; "+?Bi2+im 2

JOQHMR)(/2b+ B#2b b+ HBM: H rb 7Q" /Bz2 2Mi "2M/2 BM; " +7?
Q' /2 iQ Q#b2'p2 i?2b2 b+ HBM: H rb-i?2irQ 7QHHQIBM; T ° K
i?72 T°"QTQ iBQM Q7 i'B M:H2b "2M/2 2/ 7Q 2 +?2 KQ/2H M/ i?2F
iBK2 M/ K2KQ'vmb :2- M/ i?2 b+ 22M “2bQHmMIBQM mb2/iQ ‘2

6B;m 2 k9, h?2 "2M/2°2/ 7 K2 mb2/7Q #2M+?K "FBM,; /I2Ti?@€«k

h?2 Uai M7Q /V "mMMv- Uamx MM2V JQMF2v- M/ S2M;2 KQ/2l
iBp2Hv 72r H ";2i°'B M;H2bX h?2 ." ;QM-Gm+v- M/ 'K /BHHQ |
K Mv bK HH2 i'B M;H2b BM Km+? H ;2" MmK#2 bX h?2b2 KQ/
2T 2b2Mi /Bz2 2Mi FBM/ Q7 KQ/2Hb T ' 2b2Mi BM mbm H ~ bi2 E

h?2 T'QTQ iBQM Q7 i'B M;H2b "2M/2 2/ T QpB/2b T  K2i2 7
MmK#2 Q7 i'B M;H2b rBi?BM KQ/2H rBi? }t2/i'B M;H2 bBx:
h?2 2tT2+i iBQM Bb i? i BKK2/B i2@KQ/2  bi2 ' Bx2 b T2 7Q K
i2°BXBM:; K Mv bK HHi'B M:H2b- #mi mb2 /BbT QTQ iBQM i2

+QKT “2/iQiBH2@# b2/ bi2 Bx2 bX iBH2@# b2/  bi2 'Bx2 T
i?72 p2° ;2 MmK#2 Q7 i'B M;H2@iBH2 Qp2'H Th Bb HQr M/ #BN
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h?2T2 FK2KQ vmb ;2 Bb HWQU™M RTQKKKNAI Bb "QmM/2/
iQ i?72 M2 “2bi J" rBi? bBM;H2@/2+BK H T '2+BbBQM 7Q T 2b2
h?2 T'QTQ iBQMISWERY WNUOOW Q7 i?2 KQ/2H i'B M;H2bX

JQ/2H .. .
"mMMMvJIJQMFRv S2M;R . ;:QM Gm+4v 'K /BHHQ

_ bi2"Bx2- USBKFV UjXNFVURXRFWKk8YFV URYYFV URYVFV

asw\ jXd Kb jXd Kb kX3 Kb 8Xe Kb jX8 Kb JXN Kb
R3XN J"kkXy J" RdX9 J"jdXk JI'" KRXk J" kkXjJJ

BOW \ 9Xj Kb jXN Kb kX3 Kb dXe Kb 9Xj Kb 9XR Kb
KkXR J"keXy J" RNX8 J"9dXR J"k8XN J" kdXR J"

BKK2/B i2 b+ MBMXb 8XR Kb 9Xj Kb RRXy|[Kb9XN Kb 8X3 Kb
WOOWYV k9X3 J"jjXy I k8Xd J" ddXj I jOXR J" j8Xd JI

aswy 9Xk Kb 9X9 Kb jXR Kb eXd Kb jXN Kb 9Xj Kb
R3X3 J"kkXy J" RdX8 J"jjXd J" kRXk J" kRXjJ|"

BOW \ 8X9 Kb 9Xe Kb jX3 Kb RyXy Kb 9Xe Kb 8Xd Kb
kRX3 J"k8Xd J" RNX8 "9y XN J"kjXN J" k8Xy J"

BKK2/B i2 TBM2X9 Kb eXy Kb 9X9 Kb RjXN Kb 8Xe Kb dX8 Kb
WOOWY k9X9 J"jkX8 J!' k8X3 J" ejXd JI' jyXd J!' jkx9 JI

aswy X8 Kb jX3 Kb kXN KbRyXNKb9Xd Kb 8Xe Kb
NXk J" NXjJI! NXyJ" kkXk J" RjXR J" RjX9 J"

BOWY 9XR Kb 9Xe Kb jXj Kb RAX9|KbdX3 Kb 3Xj Kb
NXjJ! NXjJ! NXRJI"k3XjJ' ROXy J" ROXR "

iIBH2/ TBM®W VYU 9Xe Kb eXR Kb jXd Kb kNXj KbRkXk Kb RjXR Kb
NX9 J" NX8J" NXRJ"8kX9 J" kRXk J" kRX8 J"

asw 9Xe Kb 9X3 Kb jX9 Kb dX9 Kb 9Xe Kb 9Xd Kb
RdXd J"RdXd J"RdX8 J"jjXd J" kRXk J" kRXk J"

BOW \ 9XN Kb 8XN Kb jX3 Kb RyXj Kb eXR Kb 8X3 Kb
RAX3 J"RdX3 J"RdAX8 J"9y XN J"kjXN J" k8Xy J"

2v# B/ TBIM2BX9 Kb eX9 Kb 9X3 Kb R8X8|KbdXe Kb 3Xe Kb
WOOWV RdXN J"kyXy J" RdXe J"ejXe J[' jyXe JI' jkXjJ"

h #H2 k, 1z2+i Q7 p "vBM; KQ/2H i'B M;H2 T'QTQ iBQM
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h?2 }'bi Q#b2 p iBQM + M #2 2tTH BM2/ #v i?2 bBKTHB+Biv Q7
iBQM M/ Bib KQ 2 2z2+iBp2 T ° HH2HBx iBQM rBi? 6mi? 'F aP
:2bib i? | GZRCPFAOCBKMEH2K2Mi iBQM Bb MQi b b+ H #H2 b /2
M/ +QmH/ #2 BKT Qp2/X b 2tT2+i2/- #Qi? BKK2/B i2@KQ/2 " b
rBi? i?72 MmMK#2> Q7 TBt2Hb ~ bi2 ' Bx2/ M/ 2 mHiBK i2Hv /QK
bvKTiQiB+ +I@lEWEOFAD[AXPFQMb2[mM2MiHv- BM+ 2 bBM: i?2 b+"
"2bQHMIBQM BM+ 2 b2b K2KQ v i’ {+-2p2Mim HHvV #QiiH2M2+]
KQ/2  bi2 Bx2'b-K FBM; i?2K bHQr2  i? Mi?2 iBH2@# b2/ bi

h?2 iBH2@# b2/ bi2 " Bx2 BMbi2 / b+ H2b rBi? i?2 p2 ;2 MmK
iBH2 Qp2 " H Tb M/ i?2 +Qbi Q7 #BMMBM; i'B M;H2bX q?BH2 7
Qp2°?2 /-Bi+ MBKT ' Qp2 HQ+ HBiv M/ "2/m+2b ;HQ# H K2KQ"
QHMIBQM BM+"2 b2b-i?2 2H iBp2 +Qbi Q7 #BMMBM; /2+ 2 b2b
" bi2'Bx2 BM+ 2 bBM;HV8IRKFB®LBEEpR2 X 2p2M 2M/2" i?2
RyyF@i B M;H2 KQ/2Hb Dmbi b 7 bi bi?2 BKK2/B i2@KQ/2 b+
UHBF2HvV rBi? bK HH2 T2 F K2KQ v mb ;2VX

LQM2i?2H2bb- i?72 BKTH2K2Mi2/ bQ i@KB//H2- iBH2@# b2/
H2bb +QKT2iBiBp2 i? M i?Qb2 Q79G \BME2 NX 2BH KDiX H X (

h?Bb K vT “iHV#2 /m2iQi?2H +FQ7HQr@H2p2H *I. QTiBKBXx
i?72 .7 ;QM KQ/2H6b K2KQ v mb ;2 bm;;2bib MQi?2 7 +iQ X "Q
T°Q +?2b 2ti2MbBp2Hv mb2 b? "2/ K2KQ v i?"Qm;?Qmi i?2 TBT
#Qi? 7Q  i?2 #BMMBM ;fiBHBM; M/ /2Ti? "2bQHmMiBQM bi2T- T C
# i+?2b iQ K BMi BM bK HHrQ FBM; b2ib M/ 2tTHQBi HQ+ HBI\
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