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0C <RN ICYCN<3 ,@ Kb2 ¢cc3,RNORaO3aLRL3NjL jaCuY Kb2  Cc NR
R8¢c, I3cU ,3.j@nc CjCc NRj&fMwc, I3CNg aC Nj)

bB7i Cc N 3uj3NcCRNR8DbB7ijR3N@ N,3Cjc |[N3CNg aC N,3Y Bjc
j@3c, 13.j@3, L3a IRN<Cjn03 N<I3 NOj@31!l jCjn03 N<I3Vs@C,@ C«
LICy3cj@3 Rj@3aj@a33Vja NtY BONRR @NDaadRjaj@cRNOBYi 3u@ ncjCq3lw
jJ@3CL <3sCj@ Ilj@3 URccCS$I13cCLnl j30 |[N3ja Nc8RaL30g3acCRN
R8 bB7i $nj IcR,RLU3Nc j3c Cjc |N3ja Nc8RaL c3NcCjCgCjw $w cCLn
U3acU3,jCg3cYBj@ c¢c g3aw <RROa3cnlj8Raj@3 |[N3CNqg aC N,3 jj
JCRN | ,RLUI3uCjw jRL j,@ sCj@ j@3 3uja cCLnl j30CL <3cY BN 00C
NRjcRIg30j@3 |[N3CNqgq aC N,3UaRU3ajwCNj@38a L3sRaG R8c, I3«
| jCRNcY
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i $13 SYSY MnL$3a R8 ,Raal3,jL j,@3c R8 bB7i. bB7i. 2 aaCcA [N3 V? a {
V?3c {W. NOKb2 8RaqC3sURGNjNBLRBN $&jx<380N3KkRG3a)

Qg3a Il cU3 GCN<.Kb2 @ ¢ $3jj3a |[N3 aR$ncjN3cc U3a8RalL N,3j
#njj@31 ,GR8c, IS3CNg aC N,38RaKbh2"Cc c@Raj,RLCN<Y ,,Ra0OCN
JCRN8Raj@3gCcn Ic3 a,@ R80C{3a3NjgC3sURCNjc$3, nc3 ,,RLU N
j@30Ccj N,3c $3js33Nj@3, L3a c SAINBYRBmp 2aoBNTC@BdB8ra8Ral N,3 R
CL <3L j,@CN<a3cU3,jCq3lw $wbB7i NOKb2 'Y i@30\@X®s,RREN],@ N-
Ua $lwl a<3.a3cnljCN<CN $3jj3aU3a8R8L FH@B3aRBaCkh Z',YIB N@@NB<3<r
,,RLU NC30sCj@ j@3,@ N<3 R8gC3s URCNjcYbB7i@ c $3jj3aU3act
llw cU3 GCN<. $Rj@ bB7i NO Kb2" a3 NRj\n IC~308Raj@3 CL <3 L
URCNjY QN3 Cc\nCj3c3NcCjCq3jRj@3 qC3s URCNj,@ N<3c NOj@3R
a $lw.? aaCcA |[N3.7?3ccC NA [N3 a33g3NI3cc,RLU3jCjE4Sj@ Nj@3
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SYKk"i@3 LRjCq jCRNR8j@Cca3c3 a,@

Ua3c3Njcj@3L j,@CN<U3a8RalL N,3R8j@3c3 I<RaCj@LcnNO0O3aO0C({:
@ cj@3 $3cjU3a8RalL N,3 LRN< IIlj@3c3 I<RaCj@LcnNO3a Ilj@3qCcC
L N,3R8bB7inNO3a cL I gC3s URCNj,@ N<3c Cc\nCj3 a3L aG $I13Y
BRIIRSCN<j@3 CN,a3 cCN<R8j@3 N<I3cYiRKb2 .CjCc,RLU a $lw aF
$njCjc 8nNO L3Nj IL j,@CN<, U $CICjwCc 13cc,RLU3jCjCg3j@ N bB7
2u,3Uj8Ra bB7i.j@3U3a8RaL N,3R8 IIlj@3Rj@3aqCcn Ic3 a,@ |
a3\nCa3L3Njc 8Raj@3 gC3s URCNjaR$ncjN3ccY bB7iCc$ c30RNj@?:
gqC3sURCNj.a3cnljCN<CN @C<@ a30nNO N,wR8,RLUnj JCRNs@3NO
U3acU3,jCq3cY NCO0O3 1gCcn Ic3 a,@ I<RaCj@Lc@ 11 $3$%$ c30RNDbB
NO CIInLCN jCRN CNg aC N,3.$njsClIl IcR$3 $I3jR 0 UjjR |N3ja
gCcn I c3 a,@ I<RaCj@L 3uj3N030 8aRL bB7i.CjCc $3jj3ajR,l aC8w
jR |N3ja Nc8RaL jJCRNY ,RLUI3j3bB7i I<RaCj@L, N$30CqC030CN
03c,aCUjCRN UaR,30na3. NO a3 cRN $I3s wjRja ,Gj@3 c3NcCjCqgC
$3jROCCjCN<NnCc@ RNs@C,@ U ajj@3 UaR$I3LIC3cY

vV W V$W

7C<na3 SYSSY |N3 aR$ncjN3cc3qg In JCRNRNO3j3,J)CRN NOO3c,

] iRj I 3uja ||JKRN®@CN< 883 #Ra28,] 03|3K[{CRMKN<O03j3,jCRN
61 k9el Z Sz0z z
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i $13 SYIY |[N3 aR$ncjN3cc 3qg In jCRNR8bB7i RN O03j3,jCRN NO 03c,
qC3sURCNj N<I@t $i3 $83N

iR, aC8wj@3cRna,3R8 |N3ja Nc8RaLc3NcCjCgCjw.s3 @ g3 03cC-
03j3,JCRN NOO0O3c,aCUJCRN. B3UEN|B@ ENG@BaBCr@83kxa33N ,aRcc3c 03
j 13uja ,j3083 jna3c CNj@3 |N3ja Nc8RaL30CL <3Yi@3L <3Nj ,aR«
83 jna3c8aRLj@3 RaC<CN ICL <3s@Cl3UaRE3,j30jRj@3 |[N3ja Nc8
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Lj@3csCj@j@3L <3Nj ,aRcc.CjL3 Ncj@383 jna3 @ c¢cNRj$33N {3
L J)CRNYB8s3, NO03,l a3 L j,@sCj@ j@3 ,Raa3cURNOCN<83 jna3 8a
IcCR$3L j,@30sCj@ j@3 83 jna3d3, I,nl j308aRLj@3 CL <3sCj@ cCL(
i@3c3L j,@3083 jna3csCll $3 ,RIRa30sCj@ a30jaC N<I3Yi@3 UaRE
$33NL j,@30sCj@ Nw |N3ja Nc8RaL30CL <383 jna3 $nj@ UU3N jR
,RRaOCN j3c NOc L3c, I3qgIn3.sCll IcR%$303,1 a30 ¢ ,Raa3,j03j3
L <3Nj c\n a3 C,RNY NCL <3CNj@38a L3sRaGR8¢c, I3cU ,3, N$3¢
Cjc <3RL3jaC, ,RRa0OCN j3c NOc, ICN<qg In3YB8jsR83 jna3cR8j@3c
,RRaOCN j3c NOc L3c, ICN<qg In3.j@3w a3j@3c L383 jna3jR$3L j,
jJR$3L j,@3083 jna3c ORNRjL j,@CNa3 ICjw.CjCcj@303c,aCUjRaj
JCRN. NONRjj@303j3,JCRNYBNj@Ccs w.s3, Nja ,G8aRLs@C,@ U
Cc ,RLCN<SYOI®ISUI wc j@3 a3cnljR8j@Cc 3g In JCRN NNO03a0C{3a3Nj
L JCRNcY7aRLj@3j $13.s3, NNRjC,3j@ jNRN3R8j@33uja ,j3083 jr
Ccaj@3ac3NcCjCg3jR |N3bjha McBERBOBFT RINBaYaj,)CRNc NO LRN<j@3
21:1a3 ,Raa3,j03j3,JCRN.s@C,@ Cc $RMRNB3J@C aBFRBjj@BLA #nj] |
a3,j]03j3,JCRNcYi@Cc NnL$3a0aRUc\nC,GlwsCj@ NCN,a3 c313q3IF
cU3 GCN<.j@3 LCcL j,@ R8bB7i0n3jR |N3ja Nc8RaL jCRNcR,,naa3
03c,aCUjCRN UaR,30na3cyY

iR03cC<N gC3sURCNjaR$ncjgCcn Ic3 a,@j3,@NC\n3$ c30RNDB
JCRN a3 $Rj@ jR$3 0 Uj30jRj@3 |N3ja Nc8RaL jCRNYBN,@ Uj3al.
cj <3CNj3<a jB0OCN +/pbjR CLUaRqg3 Cjc a3jaC3qg | ,,na ,wnNO3a |N3
k CNjaROn,3c N |N3 0 Uj30bB7i$%$ c3083 jna3 03j3,JCRN NO|j@3|j@:
CNjaROn,3 N |N3 0 Uj30bB7i$%$ c3003c,aCUjRaY +RL$CNCN< $Rj@ j
aR$ncjqCcn 1 c3 a,@ j3,@NC\n3sCll $3 Ua3c3Nj30Y

SY: +RNjaC$njCRNR8j@CcsRaG

iR@ NOI3j@3c3NcCjCqCjwjR gC3s URCNj,@ N<3cR8 @3 nUAjRAC
L CNIw 8R,nc RN jsRO0C{3a3Njc,3N aCRcR8qC3s URCNjCNqg aC N,3Y

SY +/pbA,RLU jC$13¢c,@3L3.s@C,@ CLcjR CLUaRQg3 Cjc aR$ncjN3
0Cc{3a3NjgC3s URCNjcY

lY LRa3 <3N3a lc,@3L3$%$ c30RN N |[N3CNqgq aC Njc, I3cU ,3.CN
$ ¢c3083 jna3 03j3,jRa NO083 jna3 03c,aCUjRayY

i@3 +/pbA,RLU jC$I3 ¢c,@3L3Cc3$ c30RNj@3j@3Rawj@ j3 ,@ U C.
a3L j@3L jC, llw a3l j30$w @RLR<a U@wL jaCuY ;Cg3Nj@ jL jaCu.
,,RaOCN<jRj@3L jaCujRcCLnl j3Cjc UU3 a N,38aRL NRj@3a gC3s
nNO03a 0C{3a3NjU3acU3,jCq3 UaRE3,JCRN, N$3 03,1 a30 cL j,@CN«<
83a3Nj UaRE3,JCRN, Nj@3N $3 a30n,30 $w j@3 ,RRaOCN j3c LROC~,
3cjCL jJCRN8aRLj@3 CL <3cR80C{3a3NjgC3sURCNja3\nCa3c jlI3 cj
$3 R$) CN30$Swj@3 +/pbUCU3ICN3 ¢csCllI $303c,aC$30CN,@ UY Y

S:



SY:"+RNjaC$njCRN R8j@Cc sRaG

cs3@ g3 0Cc,ncc30 $Rg3.c, I3 cU ,3Ccj@3 8RNNO JCRN R8j@3
gCcn I c3 a,@j3,@NC\n3cYBjCc cjan,jna3 jRa3Ua3c3Nj NCL <3 R8
aCN<sCj@ U a L3j3aCy308 LCIlw R8; nccC N ~Ilj3acYi@3c, I3 cU ,:
a3Ua3c3Nj JCRN.s@C,@ Cc N3,3cc aw 8Ra 03 ICN<sCj@ j@3 cCy3 q
0jY?Rs3g3a.j@3c, I13cU ,3a3Ua3c3Nj jCRNL G3cj@3CL <3 nNcnC
,RLU3Nc j38Ra 0C{3a3NjgC3sURCNjsCj@Rnj LROC~, [CRNRNj@3;
8RaL30CL <3,RNqRIg30sCj@ NRNAICN3 aja Nc8RalL30~1j3asClInN
s@C,@ 3uCcj30%$3js33NjsRU3acU3,jCq3 UaRE3,JCRNc NO, N$3, Ujn
URc3 N |N3¢c, I3cU ,3jJRa3j CNj@3ICN3 aa3l JCRNcR8j@3c, I3ClI
IN3ja Nc8RaL30CL <3cYBNj@38a L3sRaGR8 |N3c, I3cU ,3.$%Rj@
Nj 83 jna3 03j3,JCRN NOO3c,aCUjRa @ c $33N a3A03cC<N30jR 0 Uj
jRU3a8RalL a3A IC<NL3NjR8CL <3cj G3N8aRLOC{3a3NjgqC3sURCNj«

SY:YS +/pbA,RLU jC$I3c,@3L3

i@3 C03 8Ra +/pbA,RLU jC$I3 c,@3L3 Cc jR03j3,j NOcCLnl j3j@3
U3acU3,jCq3UaRE3,JCRN$w |[N3ja Nc8BRaLCN<j@3CL <3,RRa0OCN j3
jCqg3 0CcjRajCRNc $3js33Nj@3\n3aw CL <3 NOj@3 a383a3N,3 CL <3 s
UaR,3cc R8 +/pb. j@ncj@Ccc,@3L3, N$3 UUIC30jRj@3 CL <3c R8
j@3 gC3s URCNjc 0C{3a3N,3sCj@ j@3 cjRa30CL <3Yi@3 UUIC, $CIC
,,ha j303j3,JCRNR8j@3 U3acU3,jCq30C{3a3N,3%$3js33Nj@3\n3awC
, N$3L j@3L jC, Ilw03c,aC$30 $w @RLR<a U@wlL jaCuY @RLR<a U
<3cR80C{3a3NjgqC3sURCNjcCc$ c30RNj@3L j@3L jC, ILRO3I.j@ ]
URCNjCcR$j) CN30 $w U3acU3,jCqg3 UaRE3,JCRNR8j@3j a<3jCL <3
gC3s URCNjc, N$3 RaC<CN j308aRLj@3c L3CL <3%w0C{3a3NjU3ac
JCRNc@CUR80C{3a3NjU3acU3,jCg3 UaRE3,JCRNc, Nj@3N $303c,acC
a3l j3cj@3 ,RRa0OCN j3c R8j@3 c L3 R$E3,j URCNjc RN OC{3a3NjCL -
j@3 CL <3c, N$3 a3AUaRE3,j30jRcCLnl j3j@3 CL <38aRL NRj@3aq
, N$3L j,@30$wa30n,CN<j@3 U3acU3,jCg3 0CcjRajCRN $3js33Nj@3
aR$ncjN3cc jRgC3s URCNj,@ N<3c Cc NRs R$j CN30gC N ,,na j3 3¢
L jaCu$3js33Nj@3 CL <3cY

bCN,3j@3 @RLR<a U@w a3l JCRNR8jsRU3acU3,jCg3 UaRE3,JCRN:
RNj@3CL <3c.j@3 @RLR<a U@wL jaCu, N$33cjCL j30%w 83s,Raa:
a3cURNO3N,3cs@C,@ 03UC,jj@3c L3URCNjcRNj@3RS$E3,j.UaRqCO
N lwcCcj@3c3 a3l j[CRNc@CUc. @RLR<a U@wlL jaCu, Nj@3N $3 3c
, N$3 UaRgC030 $w +/pbL j,@CN<c,@3L3sCj@Rnj U3acU3,jCq3 a3Al

BN Ua ,jC,3.5s303cC<N30 @RLR<a U@w $ c30URCcjAUaR,3ccCN<c
+/pb UCU3ICN3jRCLUaRg3Cjca3cCIC3N,3jJRgC3sURCNj,@ N<3cYiC
jaC<<3a nNI3cc j@3 NnL$3a R8 L j,@3083 jna3c a3 NRj3NRn<@ jR O
URcjAUaR,3ccCN<cj <3sCll ,j ¢ ORnNn3$I3, @3, GJR~NOs@3j@3aj@3¢
URCNjOC{3a3N,3 RaNRjYr3 @ q3 IcRUa3U a30j@3 I<RaCj@LjRj@
a3,nacCqg3lw UUIWCN<" Mb +jRanI3Rnjj@383 jna3cNRj$3IRN<jR !

#w j3CcjCN<j@3 CL <3c R80C{3a3Nj, j3<RaC3c.s3 @ q3c@Rsj@Cc
nc30jRCLUaRq3j@3L j,@CN<Ua3,CcCRNY

S9
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SY: Yl IN3c, I3cU ,3

i@3UnaURc3R8j@3 |N3c, I13cU ,3CcjR,a3 j3 LRa3<3N3a | UUartF
CL <3¢, I3a3Ua3c3Nj JCRN $wcj33aCN<j@3; nccC N~Ilj3acjRj@3 clL
@ cj@3 R$E3,jCg3 jRa3j CN ICN3 aa3l JCRNc@CUR8j@3c, I3cU ,
j@3 ja Nc8RaL JCRNR8j@3CL <3YrCj@j@CcICN3 aa3l JCRNc@CU.
@RLR<3N3Rncja Nc8RalL jJCRNcjR Ilj@3c, I3cYi@nc @RLR<3N3RnN
3 cClw$3LROC~30%wj@3c L3 0 Uj jCRNjR,RU3sCj@j@3gC3sURCN
ja Nc8RaL jJCRN Cc <Cqg3NY

I"#$%& |+ -#8N)OHE
O T el )
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| 78(1)$#
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SHEHH-I#8] | 78-9#-1;8-)0& . +,-H#&
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7C<na3SYSIY i@3 |[N3aR$ncjN3ccR8j@3 |N3c, I3cU ,3CLUI3L3Nj jCRN
swyYCcj@3cnUURc30 |N3ja Nc8RalL jCRNY

i@Cc |[N3c, 13cU ,3 CLcjR3cj $ICc@ LRa3<3N3a |l UUaR ,@jR j
NjCL <3 a3jaC3q I.CN,In0OCN< |N383 jna3 03j3,J)CRN NO |[N383 jna:
nNO3acj NO@Rsj@303j3,J)CRN NOO3c,aCUjRa,@ N<3CN NCL <3j G
s3@ q3 0Cc,ncc30 $Rg3. NCL <38aRL NRj@3agC3sURCNj, N$3 03«
L JCRN.s@Rc3,RRa0OCN j3c a3ICN3 alwa3dl j30sCj@j@3 RaC<CN IC
3 cClw$3, Ujna30 NO, I,nl j30$wRna$a CN$nj, NNRj$3 njRL jC, Il
JCRN Ic, 13cU ,3.s@C,@j@3c, I3CNg aC Nj83 jna3 03j3,JCRN NO 8
23N j@3 CL <3 Cjc3I18@ ¢ N UUaRuCL j3IwICN3 a a3l JCRNc@CU sC
INfCRNsCj@ U a L3jaCy308 LCIwR8; nccC N ~lj3acsCllcURClcj@
cU ,3R8j@3 CL <3 8aRL NRj@3a qC3s URCNj, NNRj $3 a3l j30sCj@
ICN3 a a3l JCRNc@CU NOj@3 83 jna3 03j3,J)CRN NO83 jna3 03c,aCU
0a3ccj@CcCccn3.s3, N3Cj@3acj33aj@3CL <3jRcCLnl j3 cCLCIC
jR3cj $ICc@ c, I13cU ,3j@ jCccjCIIICN3 aa3l j30sCj@j@3 RaC<CN
CN,@ UYIl NO bB7i ,@RRc3j@3 ~acjL3J@R0O0jR ,RU3sCj@j@CcY BjC
j@3 CL <3 a3jaC3qg lcwcj3L.03 ICN<sCj@ LCIICRNcR8CL <3cYr3scCl
c, 13 ¢ LRa3<3N3a |l UUaR ,@ jR, Ujna3 NOO03c,aC$3j@3 83 jna3c
bCN,3j@3C03 R8¢c, I13cU ,3@ c$33N UUIC308Ra$Rj@ @383 jna3(
j@3 |[N3c, I13cU ,3, N IcR$3 UUIC30jR$Rj@ j@3c3 a3 cY

BNUa ,jC,3.¢c, I3CNg aC NjgCcn I1c3 a,@j3,@NC\n3c @ g3 3LUIRW!
nUj@3c, I3cU ,3,RNcjan,J]CRNY i@Cc cjan,jna3 Cc $ c30ORNj@3c, |
c LUICN< NO, c, OCN<Y #w Cj3a jCg3lw c LUICN< NO ,RNgRIgCN< s
,RLUI3j3 c, 13cU ,3, N$3 ,RNcjan,j30ncCN<; nccC N ~Ilj3ac NOj@3
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H Ul ,C NRU3a JCRNRNj@3c, I3cU ,3Y7TRaj@3 |N3¢c, I3 cU ,3.s3s
jna3c jR $nCIl0 j@3 |[N3; nccC Nc, I3 cU ,3 NO |[N3B3HR;Yi@3 cjan,jn
c, 13cU ,3, N IcR$3,a3 j30$wj@3 Uwa LCOcjan,jna3$3, nc3c LUIC
UaRU3ajC3c R8 |[N3; nccC NRU3a jRacY ?Rs3g3a. R ,RU3sCj@ j@3
g3IRU cU3,C~, cjan,jna3cYi@3 H Ul ,C NRU3a jRa.nNO0O3a |N3ja Nc8
038RalL30%$3, nc3R8j@3 ,RNcja CNjJRNCjccCy3Y /C{3a3Njlw 8aRL @
j@3 <3N3a | HR;. j@3 |N3 HR;, NRNIw $3, I,nl j30 $w |N3 HR; ~lj3a
gRINJCRN NO, c, 03 CLUI3L3Nj JCRNcCNj@3,RNcjan,JCRNR8 |N3c
cjan,jna3c. j@3 |[N3; nccC Nc, I3cU ,3 NO |[N3HR;, N$3cCLnlj N3F
@ g3 IcRUaRURc30jsRc, I3cU ,3CLUI3L3Nj jCRNcCN8a3\n3N,wOR
jJC3c R8 N3 IC<NL3NjjRR$j CN LRa3 ,,na j3 |[N3aR$ncjc, I13cU ,3
Cc 8Ras aOLRO3I. IIRSCN<jR Ua30C,js@ jsCll@ UU3NJjR NCL <3r

i@3U3a8RaL N,3R8 [N3c, I3cU ,3sClI$33qg I8Yj8bnURKTCWN<|R @
GNRsN |[N3ja Nc8RshL, ICTRANcjan,j$Rj@ j@3 |[N3c, I3cU ,3 NOj@3,
c, 13cU ,3 NOS$w,RLU aCN<j@3 8Ras a0ja Nc8RaL30<3N3a lc, I3 cU
n JCRNR8j@3 |N3aR$ncjN3cc8Raj@3 CLUI3L3Nj JCRNY ;3N3a Ilw cl
c, 13cU ,3CLUI3L3Nj JCRNCNcU jC IORL CNa N<3c8aRLKkKfO#jR:I0#
ORL CNa N<3c8aRLkOO#jRS40#8RabM’Yi@3,@ N<3 R8Ua3,CcCRN
R8c, IB3YBNcU jC IORL CN.j@3 1 a<3aj@3c, I3j@3LRa3 ,,na j3j@:
Cc.s@3a3 cCNB8a3\n3N,wORL CN.j@3ja3 0Ccj@3 RUURCcCj3Y

r3@ q3 IcR UUIC30j@3 |N3c, 13c¢c, I3jRj@3 83 jna3 03j3,J]CRNY B
$3jj3aU3a8RaL N,3j@ Nj@3 <3N3a lc, I13cU ,33cU3,C llws@3N @
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c, 13cU ,3.Cc<RRO3NRn<@ 8Raj@3 a3 | UUIC, JCRNY N |N3HR;ccja
CURNOCN<; nccC N, ¢, 03CLUI3L3Nj jCRNY <RROL3j@ROCcjRj G3]
NOj@3 a3cjR8j@3cjan,jna3 sCll $3 <3N3a j30$wj@3 ,Raa3cURNOCN

i@3 ,RNcjan,JCRNR8j@3HR;c, I3cU ,3%$ c30RNc3LCA<aRnUUaRLl
Ua3c3Nj30 CNk@BO~<na3

7C<na3 kYSOY bjan,jna3 jR$nCI0Oj@3 H Ul ,C NR8; nccC Nc, I3cU ,3

BNj@Ccs w.j@3cjan,jna3 jJRCLUI3L3INjHR;Ccj@3c L3 cj@3cjan,
c, 13cU ,3YBNcj3 0OR8 @ gCN< Ilj@3 cU ,3c<3N3a j30%w; nccC NR
~acjHR; cU ,3sCIllI $3 <3N3a j30$wHR; ~Ij3a NOj@3 a3cjR8cU ,3sClIlI
~lj3aCN<8aRLj@3 ~acjRN3Y

MU JjR NRs.s3 @ g3 03q3IRU30 cCLUI3$nj3|,C3Njcjan,jna3 jR ,RNcj
cC N NO |[N3HR;c, I3cU ,3%$c30RN, c, 03 CLUI3L3Nj jCRNY  i@3c
; hccC N NO [N3HR; a3\nCj3 cCLCIl a. RNIwO0OC{3aCN<CNj@3 ~acj -
\nCj3cCLUI3$nj3|,C3Nj8BRaj@3 CLUI3L3Nj jJCRN.3cU3,C lIlws@3NjC
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kYk " bjan,jna3 jR ,RNcjan,jj@3 |N3c, I13cU ,3

cs3 @ q30Cc,ncc30. 8RIIRSCN<j@3 <aRsj@ R8j@3c, I13. @3 cCy3R
~lj3ac CN,a3 c33uURN3NjC Ilw NOj@3 ,RLUNj JCRN I,RLUI3uCjw Cc |
cCy3Yi@3, c, 03L3j@R0O 3{3,jCg3Ilw c\n33y3cj@3 cCy3 R8 |N3; ncc
s@C,@ a3 nc30jR <3N3a j3j@3 ,Raa3cURNOCN<¢c, I3 cU ,3cY # c30 |
JCRN | ,RLUI3uCjw Cc ,,3Uj $I138Ra a3 |jCL3 UUIC, JCRNY

kYkYl bn$Ac LUICN<RN |N3¢c, I3cU ,3

NRj@3a CLURaj NjUaRU3ajw8Ra 3|,C3Nj,RNcjan,JCRNR8j@3c, |
UISL3Nj JCRNCNj@3 Uwa LCOcjan,jna3.Cccn$Ac LUICN<Y Bjcn,,3cc
RnjLn,@ CN8RaL jJCRNIRcjcOn3jRj@3IRsU cc; nccC N~Ilj3aY #njHR:
Ucc~lj3acYi @3 CL <3<3N3a j30$SwWHR; ~Ij3a, NNRj$3cn$Ac LUI3O I
0Ca3,jlw$w Uwa LCOY 7Ra NCcRjaRUC,c, I3cU ,3.HR;CccCLUIw<3
RNj@3c L3U a L3jaCy30; nccC Nc, I3cU ,3Yi@3a3 CcNRN330jR 3u
j@3 |[N3HR;, NNRj$3 <3N3a j300Ca3,jlw8aRL N |[N3; nccC Nc, I3
c, 13cU ,3 NO [N3HR;Lncj$3,a3 j30c3U a j3lwsCj@ 0C{3a3Njcjan,
jJ@3 CL <3cCNHR;, NNRj$30Ca3,jlwcn$Ac LUIBOYQNj@3 Rj@3a @ N
8Raj@3 |[N3HR; UaRqC03cnc URccCS$I3CcRINJCRNY  i@3 CL <3cR8;
jJRcn$Ac LUICN<Y # c30RNj@3 cn$Ac LUIBOCLRRj@30CL <3c.j@3,}
Uaj NOHR; U aj, N$3cCLUIC~30Y

i@3U3a8RalL N,3R8j@3cn$Ac LUICN<RNj@3 [N3; nccC Nc, I3 cU
KYI@KYNS

—— |sotropic scale space||
—— Affine scale space

20

1

10 ‘ ‘ ‘
. 5 10 15
Deformation 00 Scales Scales

7C<na3 kYlzY 2{3,j R8 cn$Ac CraMa3 RXISY +RLU <_’:1CCRN R8 cn$Ac LU
IN3; nccC Nc, IS3cU ,3cR8LnIBaBREGAN,3 RN CcRjaRUC, ¢, I3 cU ,3
8RaL jCRN NOc, 13cY IN3; nccC N¢c, I13cU ,3Y

,,RaOCN<jRj@3 cn$Ac LUICN<UaRU3ajwR8 ; nccC NG3aN3l.cn$
CL <3Cc3\nCqg I3BNjjR$InaaCN< cn$Ac LUI3OCL <3%w ; nccC NG3al
j@3c LUICN< ak8MRK<EANX j@3 bM  R$j CN30 ,RLU aCN<j@Cc 3\nCq
c, 13c NO |[N3 IC<NL3NjYBjU3a8RaLccCLCIl alw8Racn$Ac LUICN< j
cU ,3cY jcRL3c, I3c.j@3 U3a8RalL N,3R8 |N3; nccC N Cc 3g3N $3jj
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k" |IN3c, I13cU ,3

cU ,3cY 7Tk« RBU a3c j@3 cn$Ac LUICN< RN CcRjaRUC, c, I3 cU ,3 N
c, I13cU ,3Yi@30C{3a3N,3%$3js33Nj@3c3jsR,naqg3cCcaj@3aclL IlY

bn$Ac LUICN<RN |N3¢c, I3cU ,3Cc\nCj3a3IC $I13,RLU aCN<CjcU3
NO |N3c, I3cU ,3Y#nj N njRL jC, 3uja ,JCRNR883 jna3ca3lC3cRN
cU ,3a j@3aj@ Nj@3c, I13cU ,3Cjc3I8YBNUa ,jC,3.CjsRnl0O$3 LRa
¢c LUICN<,RnlI0$3nc30jR<3N3a j3HR;Yr@CI3j@3CL <3cRNHR; a3}
a3\nCa3L3NjR8cn$Ac LUICN< @ ¢ $33N nN0O3aLCN30Y +RNcC03aCNc«
NOHR; RU3a JCRNc.CjCcURccCS$I3jJRR$) CNj@3 HR; $wW 3LUIRWCN<
cC NU ajY

,,RaOCN<jRj@3 cjan,jna3 s3 @ ¥ GFOBaN3ICCINt3QMBRBsAU cc CL -
jR $3 cn$Ac LUI30O OnaCN< j@3 <3N3a JCRN R8HR;Y bCN,3 j@3; nccC
<3N3a j30c3U a j3lwBRaj@3 |N3 IC<NL3Nj.j@3IRsAU ccCL <3, NN
HR;Y IR UUIwj@3 ~Ilj3aca3,nacCq3lw.s3 N330jR03cC<Nj@3cjan,jna
; hccC NCL <3cYi@3a3 a3jsRURccCS$I13s wcjR<3N3a j3cn,@ CL <3c
cjan,jna3c NO cc3ccj@383 cC$CICjw NO ,,na ,wY

&'()*+#,%)- #+%

&'()/,0%1

(#2--3#4)

1459
4. 06)- #4% 1S

*256-#".,%

7C<na3 kYIlY 03cC<N30 |[N3H Ul ,C NR8,; nccC NUwa LCOY

c CcUa3c3Nj30kEeNj@cn& N HR; Uwa LCOs3 UaRURc3 8Ra |N3 I
Uwa LCOCc,RLUI3j3IWS$ cB0ORNj@3; nccC NUwa LCO. OEncj30 $w ~|
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kYk " bjan,jna3 jR ,RNcjan,jj@3 |N3c, I13cU ,3

EncjjsR; nccC N ~lj3ac NOj@a33 HR; ~lj3ac 8Raa3,nacCqg3 ,RNcjan,
R8j@Cccjan,jna3 Ccj@ jCj, N,RNcjan,j$Rj@ j@3; nccC N NOHR; c,

BNj@CcUwa LCO.8RnaHR;c, I3cU ,3cl wCNj@3~acjR,j g3. NOj@
cU3,C Icjan,jna3CNj@3 ~acjR,j g3 L G3cCj $Cj,RLUIBu8Ra U a |Il3
j@3cjan,jna3 Cc 3u ,jlwj@3c L3.3 cwjR$3 ,RN,naa3NjlwUaR,3cc30Y
,RNj CNcj@a33 CL <3cCN3 ,@R,jg3Y i @3 cCy3 R8j@3 HR; CL <3c %
BRIIRSCN<j@3 cn$Ac LUICN<KYHCG3j@3 CcRjaRUC,; nccC NUwa LC
LCNCLnLcCy3 R8CL <3jR$3cn$Ac LUI3OYi@3¢c, I13cU ,3c@RnliI0$31
j@3 cjan,jna3c CNj@3 CL <3Y

BN j@3 Uwa QCja@3 CNCjC I c, I3 NO j@333B8tBR§@3IBNCaB8 | RN3Y b
NRaL Ilw. j@3 CNCjC I c, I13cc@Rnl0 $3 cL Il 3NRn<@ jR Ua3,Cc3lw ,F
@C<@ Ua3,CcCRN IcR L3 Nc @C<@ ,RLUnj jCRN IhhRLY/IBuCjwY BN
G33UCN<j@3 % | N,3$3js33Nj@3 Ua3,CcCRN NO3|,C3N,wYi@Cc Uwe
j@3 |[IN3HR; ,RNcjan,JCRN. $njCjCc IcRcnCj $1I38Ra NCcRjaRUC, c
c, 13cU ,3Cc cU3,C 1, c3CNj@38a L3sRaGR8; nccC N |[N3 IC<NL?:

& ((+)"#$% | 458+)"H#$%

I"#$%

& (%!

0.

45&+,-.%/

0'12(#"3-%

> e

4

7C<na3 kYlIkY NRj@3acjan,jna3 8Ra |[N3H UI ,C NR8; nccC N Uy

NRj@3aUwa LCOcjan,jna3s303cC<N308Raj@3 |[NXMKBg, I13cU ,3
Cc ICR$ c30RNj@3c, I13cU ,3,RNcjan,JCRNR8 |[N3; nccC N NO |[N3t
cCLUIwc3U a jBOCNjRjsR U ajc.; nccC NU aj NOHR; U ajyi@3c3U a
ORjjBOICN3 EXMNBNj@Cccjan,jna3. @3 CNCjC ICL <3R83 ,@R,jg3C
CLRRj@CN< NOCL <3 cn$Ac LUICN<Y i@3a3 Cc EncjRN3; nccC N ~Ij
Uaj NOCjctah3 C@a33 Rj@3a ~1j3ac a3 nc30jR<3N3a j3j@3 Rj@3acC
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k" |IN3c, I13cU ,3

CN,IN0OCN< jsR |[N3; nccC N ~lj3ac NORN3HR; ~I3aY i@3 HR; ~lj3a s
SCj@ jJ@3 CNCjJC I CL <3.<n a Nj33CN<j@3 a3cjR8j@3 CL <3c a3 Il
j@Cccjan,jna3 R8 |[N3 HR; CccCLUI3a NO3 cC3ajR $3 ,RNcjan,j30.,
Ua3c3Nj30 KN MBgnBRB8j] CNcj@3cjan,jna3 sBYWAR QR &8N3x0] @ € {Cahn arBa 3
CN3 ,@R,jg3cCLUI3Y

Bjc@RnlI0O ICR$3NRj30j@ js3, NNRjR$j CN ; nccC Nc, I13cU ,3C
UUIC, JCRN IcR a3\nCa3c ; nccC Nc, 13cU ,3.1CG3; nccC N<a 0C3:
7C<rk&¥dk w $3 LRa3 UUaRUaC j3Y 7Ra 8¢R3alcl aBWINE3OER|NR. ,RNcjan,
3 ,@R,j g3.CN,INOCN<CL <3cLRRj@CN< NOcn$Ac LUICWNKCN j@ 3 Uy
NO REBtW3Uc a3 a3\nCa308Raj@ 3key MDHRIOAEBG®ICkWbB, JCRN a3\nCa3c
njRL jC, 3uja ,JCRN R883 jna3c8aRLj@303aCq jCq3 R8¢, I13cU ,3.s
CN 7CkYiBRacU ,3 ,RNcjan,jCRNY

MU jRNRs.s3 @ q33uUIRa30j@3 CLUI3L3Nj JCRNR8 |N3; nccC Nc
cU ,3CNcU jC IORL CNYi@3cjan,jna3 JRCLUI3L3Njj@3 |[N3; nccC I
c L3 cj@3cjan,jna3 R8CcRjaRUC,; nccC Nc, I3cU ,3cCN,3j@3 UaRl
c LUICN< a3 3$Rj@ c jCc~303%w |[N3; nccC NYrCj@ j@3c3jsRUaRU3a
cjan,jna3 UUaRuCL jCN< CcRjaRUC,; nccC Nc, I3 cU ,3Y #njj@3 cja
Cc\nCj3 0C{3a3NjY BN bB7i NO HT.HR; Ra/R;, N$33 cClw R$j CN3C
$3js33INj@3 N3C<@$RnaCN<CL <3cCN3 ,@R,jg3Ra ,RNgRINjCRN s
IN3 HR; , NNRj$3 cCLUIw cUICj ¢ H Ul ,C NRU3a jRa NO; nccC N
$33 cClw ,RNcjan,j30$wj@3; nccC NUwa LCOYIRL G3j@3s@RI3c,
IC<NL3Nj.j@3 [N3B3HR;, NRNIw$3 ,@C3qg30j@aRn<@ j@3,RNgRINnjC
IcR$33N OEncj308Ra |[N3038RaL JCRNY K3 Ns@CI3.s3 @ g303cCx<l
NO ,,na j3,RNcjan,JCRNR8 |[N3HR;Yi@3c3jsRcU3,C Icjan,jna3c, N
8aRL CL <3cnNO3aqgq aC $I13 |[N3038RalL jJCRNcY

QN j@3 Rj@3a @ NO. Il j@3 cjan,jna3c a3 CLUI3L3Nj30CN cU jC |
sRaG R8¢c, 13cU ,3,RNcjan,JCRNCcOn3jRCL <3 ,RNgRINjCRN. j@3a:
CN<j@Cc CN 8a3\n3N,wORL CN. @3N,3s3sCll IcR3uUIRa3j@3 URc
CLUI3L3Nj JCRNCN8a3\n3N,wORL CNY

kY: BLUI3L3Nj jCRNRS8 |[N3c, I3cU ,3CN8a3\n3N,uv

U ajC,nl a83 jna3 R8; nccC N ~Ilj3aCcj@ jCjc3uUa3ccCRN CN c!
ORL CN Cc\nCj3 cCLCI aY +RLU aCN<sCj@ j@3 CLUI3L3Nj jCRNCNGcC
0g Nj <3cjR UaR,3ccj@3 CL <3 CN8a3\n3N,wORL CNY 7Cacjlw. Lnlj(
,ha j3 ,RLU a30jR ,RNqRINjCRN. 3¢cU3,C Ilws@3N O3 ICN<sCj@ | a:-
~1j3acY b3,RNOIw. LnljCUI3c, I130; nccC N~Ij3ac a33 cClw,a3 j30CI

#38Ra3 j@3 ,jn I CLUI3L3Nj jJCRN.s3sCll a3, Ilj@3 ,Raa3cURNOC!
~lj3ac CNcU jC IORL CN NO8a3\n3N,wORL CNY
i@3 3uUa3ccCRNR8 ; nccC N~lj3aCNcU jC IORL CNCc.

o 2 20
E);QJ*>3TF]/E_§3 VKYkOw

of



kY:"BLUI3L3Nj JCRNR8 |[N3¢c, I3cU ,3CN8a3\n3N,wORL CN

i@3 ,Raa3cURNOCN<3uUa3ccCRNCNB8a3\n3N,wORL CN Cc.

a3.n3 -
®)an* > /BT ; |>3—°h VKYkfW
S@3aLcj@3c LUICN<a j38Raj@30C<Cj ICLUI3L3Nj JCRNRS8; nccC
NO@3a3Cj3\nljRj@3cCy3R8~Ij3aYi@33uUa3ccCRNcCNS$Rj@ cU
a3\nCj3cCLCIl aYi@ncs3, N UUlwj@3c L3cjan,jna3jR$nClI0Oj@3c, |
/I3NRj3j@3 7RnaC3aja Nc8RaL R8; nccC NG3aN3l c-

Eyd@* ®)a* VKkYkeW
i@3 |[N3038Ral jCRN Cc- o
0] , O A AQ
TR N VKkYk4Ww
i@3N.
a@,nU a ng
~ ~ 2
>a n.j {:E,‘S“ VKYKOW
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> < e A « A ﬁ?p
AE®)S2 AN tAa
?3N,3.
®)an* > C)AD ;AD , EG*29® AYAU VKY:zW
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®)an* > * pEpBe AAU
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VKY: IW
*
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k" |IN3c, I13cU ,3

i@3 7TRnaC3aja Nc8RaL JCRNR8 ; nccC NG3aN3l, N$3 |N3 0 Ujzq
JCRNc $Rq3Y ,,Ra0OCN<Iw. |[N3 ¢, I3cU ,3, N IcR $3,RNcjan,j30CN
; nccC N~Ij3aCN8a3\n3N,wORL CNYi@3 UaR,30na3c8Raj@3 CLUI3L
a3 NRj,RLUI3uYi@3L CNUaR,30na3c a31Ccj30 $3IRsY

E + 1,nl j3j@3LCNCLnLy3aRU 0OjR$3 0030jRj@3CL <3 NO O03~N
j@3 ~1j3ay

E +a3 j3j@3 ,Raa3cURNOCN<8a3\n3N,w ~Ij3acyY

E KnljCUIwj@3 cU3,janLR8CL <3sCj@ j@3,Raa3cURNOCN<~Ilj3a
$lnaa30CL <3Y

E BNg3ac3lwja Nc8RaLj@3 CL <3cjRcU jC IORL CNY

E "3LRg3j@3$I NGU ajR8 CL <3Y

,,RaOCN<jRj@3c, ICN<UaRU3ajwR8 7RnaC3aja Nc8RaL jCRN. c
CNcU jC IORL CNa3+3,jcjR 1 a<3a; nccC NG3aN3Ils@3NCLUI3L3N]j
cCy3 R8; nccC NG3aN3ICc a3l j30jRj@3, U $CICjwjR a30n,3j@3 C
cU ,3UaR,3cc30CN 8a3\n3N,wORL CNsClla3cnljCN @C<@ ,,na ,w
I3cc ,,na ,w jl a<3c, I3Y +RNcC03aCN<j@ jLRcj83 jna3csCll $3 3L
CLUI3L3Nj JCRNCN8a3\n3N,wORL CN, N$3nc30jRCLUaRg3j@3 RQ3

OQNj@3Rj@3a @ NO.j@3c, I3R8j@3; nccC NG3aN3lcU3,janL Cc a.
CN<jR3I\kYONON@ 3 cU3,janL R8CL <3 cCy3, N$3 OEncj30 $w OOCN<
y3aR U OYBNj@Ccsw.j@3 ,,na , wWR83 ,@c, I3cU ,3CcnNO03a,RNj
] JCRN I ,RLUI3uCjw sCIl $3 a30n,30cCN,3LnljCUIC, |[CRNCc3 cC3a|]j
,RNQRINjCRN.3cU3,C Ilws@3Nj@3a3 CcEncjRN3CL <3%$nj IRjR8 ~I

7C<ka&3Ua3c3Njcj@3 ,,na ,wR8 |[N3; nccC NG3aN3ICLUI3L3Nj30C
r3, N,RLU a3j@3c3 ~<naB¥S&jM370CT<aB~, NjOC{3a3N,3Ccj@ jj@3C
JCRNCN 8a3\n3N,wORL CNUaRgC03c $3jj3aU3a8RaL N,3 jcL Ilc, I
s@C,@ CcCN,RNja cjjRj@3 a3cnljCNcU jC IORL CNY

i@3H Ul ,C NR8; nccC NG3aN3lcU3,janL, N3 cClw $303aCg30jC
UaRU3ajw R8 7RnaC3&)ddc8RHBEYYCBBI3 8nN,JCRN s-On®@ 7RnaC3aj
j@3N j@3 7RnaC3aja Nc8RalL R8 Ejr-08% C@ GC€ q3NCE3<icBINjBvwa Nc8Ra
0C{3a3NjC I 3\n JCRNc CNjR I<3%a C, 3\n JCRNcY HR; Ccj@3 U ajC I
IcR$303aCqg30%wja Ncl JCN<CNjR I<3%a C,3\n JCRNcj@ NGcjRj@
ja Nc8RalL jCRN-

. 5€)% "% *4;—' oo VKY:9W
AED)E*)-

rci@ j@3 cU3,janL 3uUa3ccCRN R8 HR; ~lj3a. j@3 HR; ¢, I3 cU ,3,
8a3\n3N,w ORL CNY

/C{3a3Njlw8aRL ,RNcjan,jJCRNR8 |[N3HR;c, I13cU ,3.s@C,@cU3,C
G3aN3l.j@3 |[N3HR;cU3,janL, N$3 ,RLUI3j3Iwc3U a jB0OCNjR ; ncc!
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kY:"BLUI3L3Nj JCRNR8 |[N3¢c, I3cU ,3CN8a3\n3N,wORL CN
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7C<na3 kYl:Y i@3 U3a8RaL N,3R8 |N3; nccC Nc, I13cU ,3CLUI3L3Nj30
V WbM  g3acnc 038RalL jJCRN NOc, I13cYV$WDbM  g3acncc, 13cY

RU3a jRaYi@CcL G3cCjURccC$I3jR,RNcjan,jj@3 |[N3HR;c, 13cU ,3
c, 13cU ,3%$w cCLUI3 RU3a jCRNY ?3a3Ccj@3L j@3L jC, 1 03aCqg jC|
bnUURcCN<j@3 7RnaC3aja Nc8RalL U Ca c-

3,49 0U* 3igan* VKY:fw
j@3N.
Ssapan h* >3)anmh*°)a*
> yanw g2 SEOVBT T Tk pt
* AEO)E- .
Nk o 2 A E  5E)B T 7%t
SR v T L T VKY:eW
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bRj@3 |N3HR;c, I13cU ,3, N$3R$j CN308aRLj@3,Raa3cURNOCN
UaR,3ccCN<sCj@ N |[N3H Ul ,C NRU3a jRanlé—éM%-S—fﬁ@Bl\UaR 30nas3

$3nc30 ¢ H Ul ,C NRU3a jRa $w LnIJCUIWCN<sCJ@j@3 Raa3cURNO
BN @3 7IO(<VaW NOV$W Ua3c3Njj@3 cU3,janLR8; nccC NG3aN3ld
cU3,janL R8 HR; ~1j3ad V3W NOV8W Ua3c3Njj@38a3\n3N,wH Ul ,C N
rCj@ j@3 @3IUR8 j@CcH Ul ,C NRU3a jRa. s30R NRjN330jR cU3
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QN,3j@3 U j,@ a3 8aRLj@3 RaC<CN ICL <3CNj@30jc3j@ c $3
j@3 |[N3038RaL30CL <3, N IcR$3, I,nl j30 ,,Ra0OCN<IwY i@3 8Rna
j@3 RaC<CN ICL <3sCIll $38Ras a0Oja Nc8RalL30 ,,Ra0O0CN<jRj@3 @F
,Raa3cURNOCN< a3 CNj@3\n3awCL <3YIi@3N3s a3 RNj@3\n3awCl
a3, N<nl aj N<3NjjR\n OacCl j3a I8RaL30%$wj@3 UaRE3,j300g3aj3u3c
j@3 <a 0OC3Njc$w @3 |[N3; nccC N<aYy@@3h3RL3GWREY T€&amMa@B3Nj U |
s@3a3 RNIwj@3 NnL3a j30<a 0OC3NjsClI$3 ,RII3,j30jR, I,nl j3j@3 |

i@3Nj@3 ,RRa0OCN j3cwcj3Lc R8j@3c3jsR a3 ¢c a3jR3$3ICNG303C
R8j@3 gq3aj3u3cY i@3c3jsRcwcj3L a3 3\nCqg I3Nj.C8j@3 g3aj3uja N
SRI@YBNj@Ccs w.3 ,@ URCNjCNCjcRsN a3 , N$3 nNC\n3lw03j3a
B8 s3 8Ras a0 ja Nc8RalL Il j@3 IR, JCRNc8aRLj@3 RaC<CN ICL <3C
CL <3 0RL CN.s3, NR$J CNj@3 IR, JCRNcCN j@3 |N3 038RaL30CL
8aRL @3 jsRCL <3c @ ¢c $33NICNG30 jR<3j@3aY i@nc. j@3 <a 0C3Nj
UUaRuCL jB30$SwWUC,GCN<j@3 ,Raa3cURNOCN<<a 0C3Nj8aRLj@303
<n a Nj330j@ j3g3awURCNj8aRLj@3 |[N3038RalL30U j,@sClla3+3,j
RaC<CN I CL <3Y

QN j@3 Rj@3a @ NO. 8Ras a0 ja Nc8RaL jCRN 8aRL j@3 RaC<CN | |
<n a Nj33jRICNG URCNjcsCj@ CNj3<3a,RRa0CN j3ccCN,3 0C<Cj I
NOj@nc j@3 NRNCNj3<3a,RRa0CN jBURCNjc, NNRj$3 8RnNNOY #nj C
$Inaa30CL <3.j@3 <a 0C3Njc a3cjCll,Raa3l j30 NO<Cg3N c3jR8CG
, N$33cjCL j30sCj@ CNj3aURI jJCRNYi@Cc<a OC3NjCNj3aURI jCRN
$3jj3aj@ Nj@3 <a OC3Nj$ c30ORNj@3 CL <3 U3acU3,jCg3 % ,GAja Nc:
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IN303c,aCUjRa

LRa3NRCc3IRNS$SRj@ j@3UCuUu3lqgIn3c NO<a OC3Njqg In3cY

7C<na3:YOY +RLU aCcRN $3js33Nj@3 <a 0OC3NjU j,@ 8aRLCL <3cR8

7C<nad®3LRNcja j3cj@3 <a OC3Nj, I,nl j308aRL CL <3c R80C{3a3l
~<na3.j@3a3 a3 jsRjwU3cR8<a 0OC3Nj.j@3a30RN3 NO$IN3RN3. a3
JCRN 8aRLj@3 RaC<CN I CL <3 NO |[N3038RaL30CL <3Y 7aRLj@3 C|
cCRLn,@0C{3a3N,3 LRN<j@3c3jsRjwU3c R8 <a 0C3Nj$w <a O0C3Nj,

i@3 [N3038RalL jCRN nURiN Jlgé% CL <3 Cc

iRL G3j@3 <a 0C3Nj ,RII3,JCRNLRa3 ,,na j3.s3Cllncja j3LRa3R
,RII3,JCRNRNCL <3cR80C{3a3NjU3acU3,jCqg3cY

7C<na3¥za3c3Njcj@3 ,,na ,wR8 |N3<a 0OC3NjRU3a jCRNY BjCc |j
3{3,J] R8CNj3aURI JCRNNRCc3Yi@3,naq3c a3\nCj3cCLCI ajRj@Rc=:
IN3 ; nccC Nc, I3cU ,3. CLUIWCN<CcRL3 ,RNN3,jCRNc $3js33N3 ,@ |
ICLCj JCRNjR ,,na ,wCc IcR8aRLj@3CNj3aURI JCRNNRCc3s@C,@
j@3; nccC N~Ij3a0OnaCN<<a 0C3Nj<3N3a jCRNYi@313g3IR8j@3 NR
R8j@3; nccC NG3aN3l.s@C,@ IcRa3+3,jcj@383 jna3c, I3Yi@Cc,
j@3 <aRsj@ R8j@3c, 13. @3 cC<N IjRNRCc3a jCR $3,RL3c $3jj3a. s
@ c NRR$QCRNc CNen3N,3Y

Bj @ c $33N UaRq30j@ j IRs U cc ~lj3a Cc 3{3,jCg3 jR a30n,3j@3
Ua3gCRnc ,@ Uj3acY iR, RLU3Nc j3j@3 NRCc33{3,jRNj@3 |N3 <a 0C
CRL3IRs U cc ~lj3acOnaCN<j@3 |N3<a 0OC3Nj<3N3a JCRNY QN3 jwU(
~lj3a.s@C,@ Cc IcR8nNO L3NjIjR,a3 j3j@3c, I3 cU ,3Yr@ jCcLR:
<a 0C3NjRU3a JCRN Cc jR UUaRuCL j3j@3 <a 0OC3Nj8aRL j@3 a383s
; nccC N ~1j3asCll IcR $3 |N3ja Nc8RalL30 jR ,RLU3Nc j38Raj@3 qCcC
OOCJCRN I; nccC N~lj3aCc3\nCqg I3BNj 0O0CN< N3uja gqIn3jRj@30:
<a 0C3Njs c,a3 j30YrCj@ j@Cc 0030¢c, I3j@3 <a 0OC3NjCccjCllCO031
c, 13sCll $3 0030 jR Il j@3 c, I3 cU ,3Yr@ jCc LRa3. @3 <a 0C3N|j
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Deformation

V,W

7C<na3d3:¥YSzY |N3<a O0C3Nj ,,na ,wYV Wc@Rscj@3 ,,na ,wnNO03aO0C({3
JCRNYV$Wc@Rsc ,,na ,wnNO3aO0C{3a3Njc, I3cYV,Wc@Rsc ,,na ,wnNO

OCCcjCN,jCq3 $3js33N3 ,@ Rj@3aYBNj@Ccs w. @3 CNj3aURI jJCRN NI
7C<n¥PBa3c3Njcj@3 U3a8RaL N,3R8j@3 [N3; nccC N<a OC3Nj U
jJCRN Ilc, ISYi@3 bM  $3,RL3c @C<@3a,RLU a30sCj@ j@3 ,Raa3cURN
OOCJjCRN Ic, IB3Yi@37C<na3c@Rscj@ jj@3Ua3,CcCRNR8<a 0C3Nj
OOCJjCRN Ic, I3Yi@CcCLUaRg30<a 0OC3Nj, N$3nc30jR$nCl0oj@3 |

Y9 QaC3Nj jJCRN ccC<NL3N|j

i@3 |N3; nccC N<a OC3Nja3A IC<N30 $w <a OC3Nj,RII3,JjCRN NGO
nc30 jR $nCI0 j@3 N3 03c,aCUjRaY ;3N3a Illw. $38Ra3 j@3 03c,aCUj
CC<N30sCj@ NRaC3Nj JCRN.a3*3,j]CN<j@3L CNOCa3,JCRNR8j@3 <
Ccj@3 N<I3s@C,@ ,RLU3Nc j3cj@30Ca3,JCRNOC{3a3N,3nURNj@3 -

4



IN303c,aCUjRa

Deformation 00

Scale

7C<na3:YSSY |N3<a 0OC3NjU3a8RaL N,3sCj@ N OOCjCRN Ic,

0C{3a3NjaRj jCRNcYi@CcUaR,30na3 @3IUcjR3N@ N,3j@3 CNqg aC

iR, I,nl j3 bB7i03c,aCUjRa. N RaC3Nj JCRN @CcjR<a L sCj@ kf ¢
3 ,@ $CN ,Rq3aCN<Sz03<a33cY2 @c LUIBCNj@3 N3C<@$RaCN<s
Ccs3C<@j30%w Cjc<a OC3NjL <NCjn03 NOS$w ; nccChN@sj3C<@j30,
CcSY9|CL3cj@ jR8j@3c, I3R8j@3 G3WAURCNjYi@3U3 GcCNj@Cc
RaC3Nj jJCRNcY QN,3 @3 @CcjR<a L Cc ~1130.j@3 RaC3Nj jCRNc ,Ra.
IR, U3 Gcj@ j a& R8jj@GBN@4z<@3cjU3 Gc a3 ccC<N30jRj@3 G3wAL
LnljCUI3 RaC3Nj JCRNc $3CN< ¢ccC<N30. N OOCJjCRN I G3WAURCNjC
NOc, I3 ¢cj@3 RaC<CN I G3BWAURCNj 8Ra*Y ,@ O0CjCRN | RaC3Nj jCF

BN RnaUaRURc I.j@3 RaC3Nj JCRN ¢ccC<NL3NjCc IcR$ c30RNj@:
$RNna@RROjR ,RII3,jj@3 <a 0C3Nj8Raj@3 RaC3Nj JCRN ccC<NL3Nj «
jR8naj@3acU3,C8wj@3 ,Raa3cURNOCN< a3 RNj@3 |N3038RalL30C
j@Rn<@ N |[N3 IC<NL3NjRNj@3UI NYQN,3j@3 a3 Cc~u30.j@ jC
sCj@ j@3 |[N3; nccC N<a OC3NjRU3a jJCRN NOj@3cn,,3ccCg3 <a 0C
JCRNY i@3 <a OC3NjR$) CN30 8j3aj@3c3 UaR,30na3c, Nj@3N $3 nc
<a 0C3Nj8aRLj@3RaC<CN ICL <3YrCj@j@Cc UUaRuCL jJCRNR8j@
j@3 RaC3Nj JCRN ccC<NL3NjRU3a jJCRN, N$38naj@3aUaR,3cc30 $
<CNNCN<. @CcjR<a LsCj@ kf$CNcsCll$3,a3 j30sCj@ 3 ,@ $CN ,Rq
j@3 @CcjR<a LsCll $3s3C<@j30%w CjcL <NCjn0O3 CN RalO3ajRcj $CI
JCRNY i @3 @C<@3cjU3 GR8j@3 @CcjR<a LsCIll$3a383aa30 cj@3L
jJ@3 IR, U3 GcSRI@E@B @L<@3cjU3 GsCll $3a383aa30 cj@3LnljCuU
83 jnal3Y #w cj §RG @B &P jna3c sCllI $3 ccC<N30sCj@ ERE3j@ N RN3

4|



:Yf" |[N303c,aCUjRa

7C<na3d3 :YSIY QaC3Nj JCRN ccC<NL3Nj$wbB7i

7C<na3:YSkY QaC3Nj jJCRN ccC<NL3Nj$wRnaUaRURc |

7C<n¥3lincja j3cj@3L CNUaR,30na3c R8RaC3Nj jJCRN ccC<NL3N
CN<j@3 ,a3 [CRNR8j@3 RaC3Nj JCRN @CcjR<a LsCj@ 3 ,@ $CN s3C
7C<nd3¥XKllncja j3cRnaUaRURc30RaC3Nj JCRN ccC<NL3NjRU3a jCRN
j@3 jwUC, | bB7i ccC<NL3Nj NORnaUaRURc30 ccC<NL3NjIC3c CN ja
j@3 <a 0C3Njc a3 ,RI113,j308aRLj@3 a3ARa03a30 URcCjCRNc. @Ccj
$33cj) $ICc@30sCj@ j@3 U3 Ga383aa30 cj@30RLCN NjRaC3Nj jCRI

BNj@3 70&mraBna3 V W Ua3c3Njcj@3 @CcjR<a L ,a3 j303% c30RN @
SBNjY i @3 U3 GR8j@3 @ QOKRIL «tnNhRBCO/$W Ra3c3Njcj@3 ,RI113,j30<a 0
; nccC N<a OC3NjRU3a jRa8aRLj@3 |[N3038RalPBCIC<IEI@IWI3 G
IcRUa3c3Njcj@3 ,RI13,j30<a 0OC3Nj$w |[N3; nccC N<a OC3NjRU3a
CL <3sURj JCRNY i @3U3 GR8j@Cc @C6PfR<xa83RhaaBURNINJR@ 3
41 'RnNj3aA,IR,GsCc3 aRj JCRNY

:Yf |[N303c,aCUjRa

i@3 a3 jR,RLUNnj3j@303c,aCUjRaCNg aC NjjRc, I3.aRj jCRN NO
$3 ~u30 RN,3j@3 RaC3Nj jCRN @ c $33N ccC<N30Y 7Ra3u LUI3. bB7
a3,j N<nl a<aCOIl CORNjCNj@3CL <30RL CN. ,3Nj3a30 jj@3 CNj3:
03j3aLCN30 $wj@3 RaC3Nj jCRN ccC<NL3Nj NOsSCj@ j@3cU ,CN< Uz
R8 @3 CNj3a3cjURCN;|Y 7aR31FBRMBNMCTES §ia.HORBE8R8j3N <RRO ,@RC,

7Ra3 ,@ URCNjRNj@Cc<aC0. @CcjR<a LR8IR, I <a 0C3NjO0Ca3,

4k
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3000 T T T T T T T T 3000

25001 q 25001

20001 q 20001

15001 q 15001

10001 q 10001

5001 q 500

-50 0 50 100 150 200 250 300 350 400 —80 0 50 100 150 200 250 300 350 400
Direction Direction

vV W V$W

3000

25001

20001

15001

10001

5001

-50 0 50 100 150 200 250 300 350 400
Direction

vV, W

7C<nal3 :YS:Y |N3 <a OC3Nj @CcjR<a LYV W c@Rsc <a 0C3Nj @CcjR<a
C@Rsc |[N3<a OC3Nj@CcjR<a L8aRL |N3038RaL30CL <3YV,WCcC@Rscj@:
8aRL |N3038RaL30 CIR8ARG]@RNY

Cc,RLUNj30 Rgq3a Ua3A03~N30IR, INBC<@$Ra@RRO0.s®@@ j@3 <a 0
0Cc,a3j3 0Ca3,jCRNcY /naCN<j@3 ,,nLnl JCRNR8j@3 @CcjR<a Lc. |
$CNc a3 s3C<@j30 $w j@3 <a OC3Nj L <NCjn03 j3 ,@ 83 jna3 jR <Cog
URCNjcs@3a3j@3<a 0C3Nj3cjCL j3c, N$33uU3,j30jR$3 LRa3 a3lC
jR<a OC3NjRaC3Nj JCRNc N3 aj@3 CNj3a3cjURCNj.j@3 3NjaC3cCN
; nccC NsSsCNORs 8nN,jCRN ,3Nj3a30 jj@3 83 jna3 NOsCj@ CjccCy3
c, I3Yi G3NjR<3j@3a. @3 IR, | @CcjR-5dal0 B RTM30MN NJCHEE0

0Ca3,jCRNcI3 0jR NCL &3 -®B3cQaCBBaICG@RNCc 8Ra 3 , 883 jna3dY i@
OCL3NCCRN I g3,jRacCca383aa30RYcj@3 bB7i03c,aCUjRa)

4:



:Yf" |[N303c,aCUjRa

7C<na3 :YS9Y b\n a3 N3C<@$Ra@RR08Ra03c,aCUjRaaRj jCN<jRj@3 Ra

7C<na3 :YSfY /3c,aCUjRa,a3 j30RNj@3 <a 0OC3Nj8aRLj@3 aRj j30 c\n

7C<na3xN0YSClincja (3 @Rsj@3 bB7i03c,aCUjRaCc,RLUNj308aRL
3Njc Rg3a IR, 1 0 Uj30<aC0 jj@303j3,j30c, I3.sCj@j@3 RaC3Nj jCF
U3 GCN <a 0OC3NjRaC3Nj JCRN @CcjR<a LY bCLCI ajRj@3 UaR,30n
$ cB0ORNj@3 |N3; nccC N<a OC3Nj.j@3 ~acjcj3UjR $nCI0O j@3 |N3
03~N3 j@3 a3 jR ,RII3,jj@3 <a OC3NjY /C{3a3Njlw 8aRLj@3 a3 Ua:
L CNOCa3,JCRN.j@3 a3,j N<nl a<aCOjR,RLUNnj3j@303c,aCUjRaCc N
ccC<N30 RaC3Nj JCRNYBNj@3 UCU3ICN3.j@3 a3,j N<nl a<aCO0sCIlI
RaC3Nj JCRNjRa3L CNj@3c L30Ca3,jCRN 8j3a NwaRj jJCRNYi@Cc
~N3j@3 ,Raa3cURNOCN< a3 RNj@3 |N3038RaL30CL <3c.cCN,3aR]j

$Rj@ <3j CNgRIQq30Y
iRcCLUICB8W @3 03~NCjCRNR8j@3 a3 jR,RII3,jj@3 <a 0C3Nj8aR

sCII103~N3 L uCLnL a3 s@C,@ ,Rgq3ac Ilj@3CL <3 aRj jCRN, c3cY

a3 a3Ua3c3Njc j@3 ,Raa3cURNOCN< a3 jR ,RII3,jj@3 |N3; nccC N

83 jna3 03c,aCUjRay
7C<n¥3Iea3c3Njcj@3 a3 jR,RLUnj3aj@3 88 MNCAJGRaY@BBI(G@& 3 j8A0a
c, I ACcj@3NnL$3aR8j@3cn$Aa3kICENEORNRa @Coy@yBNRB83 ,@ cn$A
W >:5>4CNbB7iWY
i@3 ,RRa0OCN j3cwcj3LsCj@CNj@3L uCLnL a3 sCll IcR$3aRj j30
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7C<na3:YSeY i@3 a3 jR,RLUnj3j@303c,aCUjRayY

8Raj@3 <a 0C3Nj,RII3,JCRNYi@3 a3l jCRNR8j@3,RRa0CN j3 cwcj3l

%) S dpt] <tjo]d
"U* tjo] dptluU
i@3ja Nc8RaL JCRNR8j@3 ,RRa0OCN j3cwcj3L, N ICR$3c33N ¢ N
j@3CL <3.%3, nc3 ICN3 aja Nc8RaL jCRNR8j@3,RRa0CN j3csClI %«
,RRa0OCN j3cwcj3LY +RRa0OCN j3caRj JCRNCc3\n IljRCL <3 aRj jCRN
3\n  JRCL <3 cG3sCN<Y i i@3a38Ra3. |[N3; nccC N<a OC3NjRU3a jCF
0 Uj jJCRNsCj@ ,RLU3Nc JCRNR8CL <3ICN3 aja Nc8RalL jJCRNYDbCN,
8RaaRj JCRNCc3\nIjR NCL <3aRj jJCRN. NOCL <3 aRj jCRNCc cU
JCRN.j@3N |[N3; nccC N<a OC3NjRU3a jJCRN, N IcR$3nc308Raj@3
j@3 |[N3 <a OC3Nj<3N3a jJCRN NOaRj JCRNja Nc8RaL jCRN, N $3 ,RI
<a 0C3NjRU3a jJCRNY
i@3 N3s |[N3; nccC N<a OC3NjRU3a jJCRN ,RL$CN30sCj@ j@3 ,RR:
$3 cU3,C~30$wWwWj@3 N3s |[N3 G3aN3l.

. dpt] -etjo )
> "tjo ] dpff] V:YSeW

7C<n¥3%4a3c3Njcj@3 ,RL$SCN jCRN R8 |N3<a OC3Nj,RII3,jCRN NO .
8j3aj@Cc RU3a JCRN. j@3 03c,aCUjRa, N $3 8RaL30 8RIIRSCN<j@3
j@Ccs w. 83 jna3 03c,aCUjRa$ c30RNj@3 |[N3 0 Uj30<a O0C3Nj, N
038RalL JCRNY i @3 03cC<NR8j@Cc 83 jna3 03c,aCUjRa CLcjR ,RNcj:
IN3c, 13cU ,3%$c3083 jna303j3,JCRNY

QNIws@3Nj@3 |N383 jna303j3,JCRNsRaGcs3ll. NOCclL j,@30sC
jRa. @383 jna3 03j3,J)CRN I<RaCj@Lc, N$3,RL3 g3awa3cCIC3NjjRC
@ NO.j@3 |N303c,aCUjRaCc03cC<N30CNj@38a L3sRaGR8bB7i03
¢ N3uj3BNcCRNR8bB7i8RagC3sAURCNjaR$ncjN3cc.j@nc8nllw,RLU
sC03Iwnc30CNL Nw UUIC, JCRNcY

4f
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:Yf" |[N303c,aCUjRa

7C<na3d3 :¥YS4Y i@3 ,RL$CN jCRNR8 |[N3<a OC3Nj NO,RRaOCN j3cjz

vV W V$W

7C<nal3:YSOY i@3 ,,na ,wR8 |N303c,aCUjRaY 7C<na3V WUa3c3Njc|@:
CN<Y 7C<na3V$W Ua3c3Njcj@3 ,,na ,w8RaO0C{3a3NjaRj JCRNcY

7C<naBWa3c3Njc j@3 |N3 03c,aCUjRa ,,na ,w jR cG3sCN< NO aR]j
C@RnNIO $3 NRjC,30j@ j. s@3N s3 a383ajR aRj JCRN. CjCc NRjUna3
JCRN ,RNj CN30OCN N |N3ja Nc8RaL jJCRNY MRaL Ilw. N |N3ja Nc8
j@3 UaR0On,jR8Una3 aRj JCRN NOUna3cG3sCN<Yi@3CNg aC N,3jR |
3Nj JCRN ccC<NL3Njs@C,@ 03j3aLCN3cj@30Ca3,JCRNR8j@3 a3,j |
, I,nl j30Y #nj j@3 CNg aC N,3jRcG3sCN<, NRNIw $3 ,,RLUICc@ 30 §
i@33uU3aCL3Njcc3jRNaRj jCRN NOcG3sCN< CLjR3g In j3j@3 ,,n¢
3Nj JCRN ccC<NL3Nj NO |[N3<a 0OC3NjRU3a JCRNYBN7C<na3V W.jC
a3Ua3c3NjCN<j@3 O0CQEXRINNGB®|BAERNK RBa3 VIW j@3a3 a3 ICRj@a
a3Ua3c3NjCN< U3a8RalL N,31R31¢&ACEBN 3@3IgRajC, | 0Ca3,JCRNY Q
cU3 GCN<.j@3a3 Cc NROCCJCN,JCRN $3js33N3 ,@ Rj@3alNOj@3 cC-
jRB10#. s@C,@ Cc N ,,3Uj $1313g31jR 83 jna3 L j,@CN<Y 8naj@3a 3
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Ua3,CcCRNsCII $3j3cj30CNj@3 8RIIRSCN<Y

7C<na3d3:YlzY i@3L j,@CN<Ua3,CcCRNR8bDB7i03c,aCUjRay

=
= o IN)

o
wn

Matching precision

=
to

10

0.5 5

Deformation 0 o0 Scale

7C<na3:YISY i@3L j,@CN<Ua3,CcCRNR8 |[N303c,aCUjRaY

7C<naBleN0Yl&3cU3,jCqg3lw Ua3c3Njj@3 L j,@CN<Ua3,CcCRN RS8 bl
UaRURc30 [N303c,aCUjRaY BN j@3 3uU3aCB3NWj.GBc@&AWNWORC Ny
8aRLj@3a383a3N,3CL <3 NO |N3CL <3jR3gIn j3j@303c,aCUjRa c
ITR8j@3c3c313,jUC@&c RRlana3,jL j,@Yr3 @ g3 a3U3 j30j@3 3uU3
3Njc, I13c NOO38RaL JCRNcjR @ g3 NRQg3a Il cc3ccL3NjR8j@3 |N3I
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:Yf" |[N303c,aCUjRa

Clincja j30 $Rq3.j@3bB7i03c,aCUjRaRNIw ,@C3g3c <RROU3a8Ral
038RalL jJCRNcYi i @31l a<3aj@3c, I3 NOcL IlI3aj@3 038RaL JCRN NNO:
@C<@3aj@3L j,@CN<Ua3,CcCRNYQNj@3 ,RNja aw.j@3 a3cnljR8jC
J@3 RNIwWL j,@CN<U Ca@ c Is wc $33Ncn,,3cGaAMNRWNIAL @@ICMNRN< |
U Cac j Ilc, 13c NOO38RaL jCRNcY +RLU a30sCj@ j@3 bB7i03c,aC
R8j@3 |N303c,aCUjRaCcg3aw 3N,Rna <CN<YBjURCNjcRnjj@ j N
<3N3a JCRNCc cRnNO UUaR ,@jR,RU3sCj@ j@33{3,jc R8 gC3sAUR

+RLSCNCN<j@3 |[N303j3,J)CRN NO |[N303c,aCUjRa.j@Cc |N3bB7i
@ NOI3Z3CL <3c3 a,@sCj@CL <3cR80C{3a3N,3U3acU3,jCgq3cYBj, N
JCRNc 3cU3,C Il ws@3Nj@3 038RaL JCRN Cc<Cg3NY
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BNj@Ccj@3cCc.s3@ q3jaC30jR3uUIRa3j@3UaCN,CUI3c$3@CNDO
R8j@3 ,naa3Nj ,RNj3Nj $ c30CL <3 a3jaC3q | I<RaCj@Lc NOjaC30j
gC3sAURCNj,@ N<3c$w URcjUaR,3ccCN<cj <3ncCN<?RLR<a U@w
c, 13cU ,3%$¢c3083 jna3 03j3,JCRN NOO0O3c,aCUjCRN I<RaCj@LcY i@ :
jRjanlw a3gq3 | j@3 a3 cRN $3@CNOj@3 c3NcCjCgCjw R8 ,RNj3NjAS$ c:
CLUaRg3j@3CaU3a8RalL N,3R8a3jaC3q IlUa3,CcCRNnNnNO03a0C{3a3N

#w j@3 CNjaROn,jCRNR8 ?RLR<a U@w $ c30% ,GUaRE3,jCRN.s3 @
3L jC, I LRO3I R8 |[N3ja Nc8RalL jGRNIGW@RRRIalL jR&Eu. s@C,@ Cc |
8RNNO jJCRNR8 |N3¢c, I3cU ,3Yi@CclL j@3L jC, 103c,aCUjJCRNcCLUI
c N |N3ja Nc8RaL jJCRN.s@C,@ L G3c CjURccCS$I3jRcCLnl j3j@3"
jCgq3c NO cc3ccj@3 ,Raa3cURNOCN< U3a8RaL N,3 R803j3,jCRN NO
L j@3L jC, ILR0O3I @3IUcjR3uUIRa3j@3 CNN3aUaCN,CUI3jRj@383
J@3 ,RNj3Nj$ c30gCcn Ic3 a,@ j3,@NC\n3cYi@3UaRURc30?RLR<a L
aCj@L, N$3nc30jRO03j3,jj@3 |N3ja Nc8RaL jJCRN URcj3aCRaCYr@
UCU3ICN3 R8 +/pbCj, Na31C3gq3j@3,RLUNj jCRN | ,RLUI3uCjw ,RLU :
j@3 URccC$13 U3acU3|kEy3c $w bB7i)

jj@3 c L3 jCL3.j@Cc ?RLR<a U@w $ ¢c30 URcjUaR,3ccCN<cj <3,
a3jaC3g | U3a8RaL N,3 RN j@3 gCcn | ,RNj3NjR80C{3a3NjU3acU3,j(
UaRS$IBLCN <3N3a lswYi@3a38Ra3.s3@ g3 IcR3uUIRa30j@3j@3F
cC<N30j@3 Ua ,jC, Icjan,jna3 8Raj@383 jna303j3,JCRN NOO0O3c,aCU
~lj83as ¢c ~acjUaRURc30 $SWSBRNNWOHONODG3$BS$w)FawcjCINXC@Rt E,ywG
cG3s30; nccC Ns cnc30 ¢ N O Uj JCRNjRj@3 |N3ja Nc8RaL jCRNc
a3cnljOR3c NRjL33jj@3 a3\nCa3L3Nj8Raj@303j3,J)CRNY +RNcCO03aC
RN j@3 NRaL Ic, 13 cU ,30R3c NRjUaRqC03 3NRn<@ CLUaRQg3L3Nj R
U3acU3,jCq3c.s3 @ g3 jaC30jR 3cj $ICc@30 N |N3c, I3cU ,3.,RLUI:
; nccC N$Ilnaa30CL <3cs@C,@ 0Ca3,jlwa33,jj@3,Raa3cURNOCNKc<
j@3 |[N3 cG3sCN<CNj@3 ~1j3a ,RLU3Nc j3j@3 |N3 0CcjRajCRN 8aR
cG3s30¢c, I3cU ,3, Ns3Il, Ujna3j@3 NRaL 183 jna3c8aRLj@3 |N3ja
j@3cCc.s3 @ g3 UaRURc30 8Rna CLUI3L3Nj JCRN cjan,jna3c jR ,RNcj
cjan,jna3c CNcU jC IORL CN NOjsRCN8a3\n3N,wORL CNYDbCN,3j@ 3
jJR$3 |[N3cG3s30CNcU jC I0ORL CN.s3 @ g3 IcRUaRURc30j@3 ,Raa

(OB}
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,RLUNj JCRN ,RLUI3uCjw 8Raj@3 |N3c, I3cU ,3CcR8j@3c L313qg3ITF
NRaL Ic, I13cU ,3Y

QN,3 83 jna3 @ c $33N 03j3,j30. Cja3\nCa3c cnCj $1303c,aCUjR:
gCcn | ,RNj3Nj $ c30a3jaC3qg |l cwcj3LY 7TRaj@3 c L3 a3 cRN.j@3 ,nac
c,aCUjRa Cc IcCcR NRjaR$ncjjR N |N3ja Nc8RaL jJCRN.cCN,3j@303c
<a 0OC3Nj8aRL N |[N3c¢cG3s30¢c, I3cU ,3Yi@3, I,nl j30<a OC3Nj, NN
<3 cjan,jna3c8aRL cU3,C~,U3acU3,jCq3c.s@C,@, NNRj$3 Ua3c3Nj
j@Cal0,@ Uj3a.s3 @ g3 IcRUaRURc30 N |[N3<a OC3Nj$ c30 |N303c
Cc R$j) CN30 $w j@3 03aCg JCRNR8j@3 03j3,j30 [N3c, I3 cU ,3 a3Ua
IN3ja Nc8RaL30CL <3Y +RL$CN<j@CcsCj@ cRL3<a 0C3NjcG3sCNc«<
s38RaLRna |[N303c,aCUjRa.s@C, @ CN@3aCjcj@3L CN,@ a ,j3acCcj
jRaY BjRsNcj@3 c L38RaLR8bB7i03c,aCUjRa. @88 €3)GCRLU jCSI:
cj NO a0s@C,@ @ cCNjaR0On,30 IRjR8Rj@3aj3,@NC\n3c8Ra\nC,G

#w ,RLSCNCN< j@3 UCU3ICN3 R8 $Rj@ j@3 |[N3 03j3,JCRN NO |N3
aR$ncjgCcn Il c3 a,@ j3,@NC\n3, N $3 8RaL30 $ c30RNj@3 j@3Raw
IN3c, I3cU ,3YQg3a IlcU3 GCN<.c, I3cU ,3cjan,jna3Ccj@3 G3aN3
c3 a,@Y +RLSCNCN<j@CcsCj@ |N3 0 UJCRNR8j@3c, I3cU ,3, Nj
j@3 LnljCAc, I3CL <3 NO IcRs3ll, Ujna3j@3cjan,jna3c 8aRL0C{3a3

9YS 7njna3d3 sRaG

BNj@Ccj@3cCc.s3 @ g3 03cC<N30c3g3a lo0C{3a3Njcjan,jna3cjR
,3aj CN |N3ja Nc8RaL JCRN NO a3A03cC<N30j@3 |N3¢c, I3cU ,3%
03c,aCUjRaYi@3 3{Rajcs3 @ gqg3L 03 a3cn,,3cc8nljRCLUaRg3j@3aR
8RagCcn Ic3 a,@j3,@NC\n3cY#njj@3a3d3 a3cjCllc3g3a InNcRIg30 Uz

SY i@3 |[N3c, I3cU ,3, Na3Ua3c3Njcj@303j CIcR8j@3CL <3cj33:c
$njj@3 gC3s URCNjOC{3a3N,3c@RnlI0O$3 Ua3gCRnclw GNRsN 8Ra
c,aCUjRaY 2u,3Ujj@3 cCLnl j30CL <3c.j@3 gC3s URCNjO0C{3a3N
$a j3Y

Y i@3 @RLR<a U@wL jaCus3 a3 ncCN<jRcU3,C8wj@3 gC3s URCN
j@3 CN8RaL JCRNR8gC3s URCNjO0C{3a3N,3%nj IcRCNjaR0OnNn,3cj!
#WwncCN<j@3 @RLR<a U@wL jaCujRcj33aCN<j@3c, I3cU ,3.Cj
, L3a 0Ccj N,3.s@C,@ sCII CNen3N,3j@3c, I3a N<3c8Raj@383
j@3, L3a 0Ccj N,3sClIl IcR {3,jj@3 Ua3A03~N30 a3 8Raj@3CL
8RaLj@383 jna303c,aCUjRay

KY i@3cj jSR8j@3 ajgCcn Il c3 a,@ j3,@NC\n3c @ g3 ,3aj CN I13q:
rCi@QCNj@3 a N<3 R8j@3CaaR$ncjN3cc.j@3 CLUI3L3Nj jJCRNRS8
UaRq3j@3CL <3L j,@CN<Ua3,CcCRNYQNj@3Rj@3a@ NO.j@3 |
NOjCL3 ,RNcnLCN<jRCLUI3L3NjYBjc@RnlI0O $3 ~<na30Rnjs@3N
$3nc30jR03j3,) NOO03c,aC$3 @383 jna3c NOS@3NCjsCIINRj $:

iRj@3 ~acjCccn3.s3sCll3cj $ICc@ NCNj3<a j30cjan,jna3 ,RL$CN
0C{3a3NjU3acU3,jCq3c CN RalO3ajR, Ujna3 j@3 CL <303j Clc NRj RN

ol



9YS " 7njna3 sRaG

8aRL 0C{3a3NjU3acU3,jCg3cY BN j@Cc s w. @3 gC3s URCNjO0C{3a3N
GNRsN $3, nc3j@383 jna3c8aRL NwWURJj3NjC 1gC3sURCNjsCII$303]j
Cc O0O3LRNcja j30 Caws® Bl f@r8&3aw. ,RLUI3j3 U3acU3,jCg3 UaRE3,jCRN
,Rg3a j@3 qC3s URCNj8Ra @ I8cU@3a3 8aRL ,3aj CNOCcj N,3Y i@
cU ac3lw jRc3jnUj@3 |N3c, I3cU ,3R80C{3a3NjgC3sURCNjcCN R
j@3 83 jna3cR8j@3s@RI3gCcn lcU@3a3yY
iIRj@3c3,RNOCccn3.s3sClljawjR03~N3 ,3aj CNOCcj N,38Raj@3
C8wWCN< 8a330RL R8 @RLR<a U@w L jaCu CN RaO3ajR Ua3q3Njj@3
0 Uj JCRNY #w NRaL ICYCN<j@3 @RLR<a U@wLlL jaCujR03~N3j@3,
SCIINRj$3 {3,j30$wj@3 |[N3 0 Uj jCRNRNj@3¢c, I13cU ,3Yi@nc @3
c,aCUjRa sCIllI $3sCj@CNj@3c L3 a N<3 R8¢, I3c NOj@CcsCll<n a
NOO0O3c,aCUjRa8Ra0C{3a3NjgC3s URCNjYBN 0g N,3s3sCll IcRjaw
jna3c jR cCLUIC8w j@3 CLUI3L3Nj JCRN. EncjlICG3j@3 cjan,jna3 jR C
i@3 [N3c, I3cU ,3c8aRL0O0C{3a3NjU3acU3,jCq3c a3 IcRL j@3L jC, |
j@3CaCNN3aa3l JCRNcjRcCLUIC8w j@3 ,RNcjan,jCRNUaR,3ccY
iIRj@3 j@Cal0Cccn3.s3N330jRORLRa3 3uU3aCL3NjcjR 3g In j3
j@3gCcn I c3 a,@j3,@NC\n3c RNOC{3a3NjI3g3IR8CL <3¢cG3sCN< N
3g In jJCRN.Cj, N$3¢cU3,C~30s@3NjRCLUI3L3Njj@3 |N3¢c, I13cU ,3
,RNg3NjCRN Ic, 13cU ,3j]RcU330nUj@3s@RI3CL <3 a3jaC3qg lcwcj3

7C<na39YSY b, I3cU ,3c8aRLO0O0C{3a3NjU3acU3,jCq3cY

i@3a3 a3 IcR IRjR8a3 | UUIC, [ CRNc$ c30ORNj@3 gC3sAURCNja
CN,IN0OCN< k/R$E3,jca3,RNcjan,JCRN. N gC< jJCRN. njR0aCqgCN«< 3j,°

Ok
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j@3a3c3 a,@ R8j@ j a3 cY



#CPICR<a U@w

)S* "Cj3NOa /jj./@Ca EDRc@C.DC HC. NOD L3cxr N<. BL <3 a3
NOja3NOc R8 @ 3+K3sRkBNjCN<bnaqg3wRINW+mNWRY |I. UUY 9.1zz4Y

)I* KC,@ 31bH3s. MC,nb3%3.+@ $ N3/E3a $ . NO L3c@ D CN. +RN
CN8RalL jJCRN a3jaC3q I-bj j3R8 @K iajNNQj@RNISBRAN3KNIjCL30C
+RLUNJCN<. +RLLNNC, JCRNc. NO UUGRBR]YCRNRWSQK YUY BWSO. lzz1

Jk* p3NG jM;n0Cqg 0 NOpPCE wp <@ g N. +RNj3Nj $+dBIOACL <3 a3js
Unj3@RIY 4. NRY O. UUY S4"Il. SO09Y

):* iIRNwHCNO03$%$3a<. 20<303j3,JCRN N0aC0<303j3,BRNafj@ njR
N JCRN IDRnaN I R8 +R4RINj&a pCRERNJUY SSe"S9f. SO04Y

Y9* rRI8< N< 7NacjN3a NO2%$3a@ a0 ;kl,@. 8 c)RU3a jRa8Ra03j3,
R8 0CcjCN,jURCNjc. ,RaN3ac NO ,3NjBR,RBLTaNCNM|j8% ,jmaBCccCH
,RN83a3N,3RN8 cjUaR,3ccCN< R8O @eR jJRULY |14IS3 jkaz®,YO |

)f* iIRNw HCNO3$3a<. /3j3,JCN<c IC3Nj$IRSAICG3 CL <3 cjan,jna3c
cU ,3UaCL I cG3j,@- L3J@RO 8RB8R3IabAJCRANjJINRG&EN .1 R8 +RLU
pPpCcCRRNIY SS. NRY k. UUY I4k"kS4. SOOKkKY

Je* FawcjC N KCGRI E,ywG. NOa3s xCcc3aL N.+Ra03IC b,@LCO0. 3j
30<3A% c3083 paaBjCc@MK ,@CN3 pCcCRN +RNGEa3R|Y VHHPY zkW
eeQ"ed4Yy

)4* 7a 0 aC,DnaC3 NO+Ra03IC b,@LCO0. b, IBACNqgq aC Njc@ U383
, J3<RaC3®RLEMNj3apCcCRN NOT jj3aN 3,R<NCJjCRN.lzz:Y +pT lzz
j@31z2z: B222 +RLUNj3a bR, CYB2RN83a3NRBIRN. UUY BB"OzY

J)O* HCRN31;n3<n3N NOK ajCNR T3¢ a3cC. KnljCc, I3@ aaCc,RaN:
JCILRaU@RIR<C, | 03, RBERNCB]RRNC|CFRNWHBjjNRY S:. UUY SeS:"
SeS0O.1zSSY

)Sz* bjBU@3NKDbLCj@ NODKC,@ 3l#a Ow. bnc N! N3s UUaR ,@ jR I
CN<EBNj3aN jJCRN ERnaN | RERRLUNBRRYCGCcATRINY :9"e4. SO0eY

)SS* iIRNwHCHQ3%Ra¥d.,3j@3Raw CN.,RUBGNa3mC SORNX Y

)SI* /1 qC0 ; HRs3. /CcjCN,jCg3 CL <383 jna3c 8aRBING3dBIAJ[CNRNalC Nj
ERnaN I R8 ,RLUMRAYQIGZCCRN |. UUY OS"SSz.lzz:Y

)Sk* iIRNw HCNO3$3a<. ;3N3a ICy30 uCRLOPACN C3CcIEACBL,3CA3RH®.
213,jaRN T@®RtC sSed4. UUY S. 1zSkY

)S:* DCaC K jc. QNOa3E +@nL. K ajCN ma$ N. NO iRLec T EOI . "R$n
8aRL L uCL Ilwcj $13 3ujaBL Kka3KNCRBCcCRN QRLYNJONKY Sz. UUY
efS"efe. lzz:Y
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)S9* iIRNwHCNO3%$3a<. 73 jna303j3,JCRNsB@®3mrRIGRNclHBRnaN3 |jR!
,RLUNj3a qGRCRKE. NRY |. UUY eO"SSf. SO04Y

)Sf* iY HCNO3$3a<. b, I3BNg aC Nj73 jna3ia Nc8RalL. IzSIY

)Se* /| gCO; HRs3. Q$E3,ja3,R<NCjCRN8aRLIR+REUNIBLHNGCLERMN, 83
SOOO0OY i @3 UaR,330CN<c R8j@3 c3g3Nj@ BR2BR233N|S@NQCRRIY IR
UUY SS9z"SS9%eY

)S4* 3j,/ NCIRT n. ;CRq NNC +Ra0 a . r@Cj3 U U3aRN,RLU ,j03c,a
i3,@Y 3UY.KT2;.z:1zSkY

)SO* ;CRg NNC +Ra0 a bjgaRcTc,@ | GCc.;C NIn, 7a N,CNC. i3cjl
jRac 8RagqCcn I c3 a,@. j3cjLRO3IBbQgB2+ Di+Sgh+10gr;SSgMS:(
7a N,3.Sll1zS:Y

JIz* ;CRq NNC +Ra0 a bjgaRcTc,@ | GCc.;C NIn, 7a N,CNC. BNS8R
jCL30C ,RNj3Nj 03c,aCUjCRN CNj3a8 ,3! U aj Sk- +RLU ,j03c,aC
BbQgB2+ Di+ Sgh+10.2z:1zS:Y

JIS* FawcjC NKCGRI E,ywG NO +Ra03IC b,@LCO0. U3a8Ral N,33q |
T jj3aN N IwcCc NOK ,@CN3BNj3IIC<3NR3.YBI22 X RYNKCZ, (CIRW & 5N
Sfkz.1zz9Y

)II* FawcjC N KCGRI E,ywG NO +Ra03IC b,@LCO. N |[N3CNqg aC Nj
+RLUNj3a pCcCRN!2UUWY IFIA"S:1Y bUaCN<3a. lzzlY

JIK* ;nRc@3Nvn NOD3 NAKC,@3l KRa3l. ¢C8j- N I<RaCj@L 8Ra 8nl
CRNBL <3 TaR,3ccCNgRIN HGM$31zSSY

)I:* HCN<Avn /n N. 73N<; R.DC3 +@3N. DC3 HCN. NOiIiC3ENnN ?n N<.
LR$CI3gCcn Ic3 a,@ NOLU3<,00tCa,MCjz0Q0Y h@WRN.LCWBb+ bW. I:
B222 BNj3aN jJCRN I bWMIRSEGnNUBNX 449"444Y

JI9* +nCUCN<x@ N< "'RNFCLL3I. I13u NO0O3aK #aRNcj3CN. NOKC,@ 3I
g aC NjCNj3a3cjCN<03c,aCUjRac. lzzOY

JIf* FawcjC N KCGRI E,ywG. iCNN3 inwj3l ac. +Ra03IC b,@LCO. NOs
7a303aCG b,@ { ICjyGw. iCLRa F 0Ca. NO Hn, p N ;RRI. ,RLU af
03j3,jRBNj3aN jJCRN IERnaN | RFRRYL YN jBIRYCTARNUY :k"el. 1zz9Y

)le* O L# nL$3a<. "3IC $1383 jna3 L j,@CN< ,aRccrRCWNIpMBa3U a j3
PCcCRN NOT jj3aN "3, R<NCjJCRN.IzzzY TaR/,B22QNIzz¥ BRI +R N 8:
UUY ee:"e4SY

)I4* T a3c@ FnL aD CN NO+pD s @ a. ?RLR<a U@w 3cjildL jCRN 8aR
/'j TaR,3ccCN<.pCcn ICy JCRN. NOia NcLCccCRNYiB2@&20 BNj3aN
lzzf. UUY 4ee"44:Y

JIO* Y ? ajl3w NO Y xOd¢@8L3NpC3s ;3RL3jaw CN.+RLILP@AMGCAWCCcCRN
mNCqg3acCjw Ta3cc. lzzkY

Ykz* K ajCN Y 7Cc,@13a NO 'R$3aj+Y #RI113c. > NORLc LUI3,RNc3Nc
~jJCN<sCj@ UUIC, JCRNcjR CL <3 N IwcCeRNLNNRL |jBRNcaRB<a
j@3 +tKRIYIl:. NRY f.UUY k4S"k09. S04SY

)kS* #C Rx@ R NO 2Y K <IC. @RLR<a U@wAS$ c30,0qc UCU3ICN3 8
UaRg30a3cCIC3N,3 RgC3IsURCNTa® ,B&B8CN<CINRN83a3N,3V2mbBT
TaR,330CN<cR8j@3.1bBW2haRUBWY IIS9"IISOY

Of
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JCRN IDRnaN I R8 +RIgBRhY3laPp.ANCcRCRIM k. UUY [:e"190. SOOO0Y
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C, IBL <CN< NQRECrERMRY S.UUY f9"00.SOOIY
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Jkf* b3a<3 #3IRN<C3. DCj3NOa K ICG. NOD NTnyC,@ . b@ U3L j,C
NcCN<c@ U3 ,RNjjBaijic.N lwcCc NOK ,@CN3 BNj3IIC<3N,3. B222 i
gRIY I:.NRY :.UUY 9z0"9ll. lzzlY
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