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Additive manufacturing (AM) is a rapidly evolving technology that promises to revolutionize the
aerospace industry. The purported benefits of AM metal—reduced cost, environmental impact,
and lead times; and increased light-weighting, design complexity, and autonomy—are outweighed
by inconsistency in material properties and mechanical performance. For AM metal to become a
viable alternative to conventionally manufactured metal, coordinated efforts by industry, academia,

and regulators are required to standardize AM metal components.

Non-destructive evaluation (NDE) plays a pivotal role in this journey toward standardization. NDE
methods are not yet optimized for the unique challenges presented by AM metal, particularly with
respect to surface roughness, representative flaws, and anisotropic material properties. The de-
velopment of reference blocks that produce consistent results when inspected with specific NDE

methods, such as ultrasonic testing (UT) and eddy current testing (ET), is critical.

UT and ET studies were conducted on AM metal reference blocks manufactured using laser pow-
der bed fusion (L-PBF) technology. The advanced UT techniques of phased array ultrasonic test-
ing (PAUT) and full matrix capture with the total focusing method (FMC/TFM) were evaluated
for their abilities to detect, localize, and size near-surface side-drilled holes (SDHs) in AM Ti-
5A1-5V-5Mo-3Cr. Both techniques proved effective for inspection. FMC/TFM demonstrated
superior detection capability, imaging a SDH with a diameter of UIUU U U mm and a depth of

000 O 0100 mm, and provided more accurate amplitude-based flaw sizing than PAUT.

ET was performed on AM alloy blocks of Al-10Si-Mg, Ti—6Al-4V, and 174 precipitate-hardened
stainless steel, each containing flaws filled with trapped feedstock powder. Analysis of ET signal

amplitude and phase revealed that trapped powder did not obscure signal amplitude and had only
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minor effects on phase. Several ET probe configurations—absolute pencil, absolute-reflection, and
split-D differential—were assessed for detecting 1-mm-diameter, 1-mm-deep through-channels at
test frequencies of 10-50 kHz. Probes with separate transmitting and receiving coils achieved
high signal-to-noise ratios while maintaining a localized signal response, guiding future ET probe

design for AM metal.
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L3Njc 2i $w 3N $ICN<j@3 03j3,JCRN R8 CNj3aN I NO N3 aAcna8 ,3 -+ sc
j@3 ,RLURN3NjY miCc@C<@Iwc3NcCjCg3 NO, U $13R803j3,jCN<038
LC,aRL3la@¥c)dnaj@3aLRa3.CjCccnCj $138Ra sC03a N<3R8L j3aC Ij\
aRL <N3jC, NONRNA83aaRL <N3jC, IIRwc. NO, N$3U3a8RaL30CNAc

i@3 micjnOw CNqg3cjC< j3cj@3 jCj NCnL IIRwWiC"9 I"9p"9KR"k+a ViC"9
CNj3a3cjjR b 8a NH NOCN< bwcj3Lc 8Ra Cal4 "&SIYNI@NEaxBLaaRLURN
<R I CcjR ,RLU a3 j@3 N3 aAcna8 ,303j3,JCRN U3a8RalL N,3 R8 jsR 0
,RN@3NjCRN U@ c30 aa wnlja cRNC,j3cjCN<VT miw NOVCCWj@3L
VIiTKWY #Rj@ j3,@NC\n3c a3 UUIC30jR c3jR8~q3c@ IIRscCO03A0al
j@ NSLLCNOC L3j3a NOIR, j30 jO3Uj@ca N<CN<8aRLzY:z"IYS9LL"

iIR 3N $I13i7K CNcU3,JCRN. K iH #A$ ¢c30 g3acCRNR8j@3i7K I<RaCj
j@3a3 a3 83s. C8 Nw. RU3NAcRna,3 cR8js a3 U ,G <3c8Raj@Cc L3j@
8RNNO jCRNc $3CN< s311A3cj $IKICY@i3D3C,R L@ B3ljCjRBH RrBaj3@d)3c3 R$E3,jC
,@ a ,j3aCy3C8 0g N,30mij3,@NC\n3c, N$3,RNcC03a30 cqgC $I3RU|j
cna8 ,3R8 N KiC"9 I"9p"9KR"k+a ViC"999kW ,RLURNS3NjY

i@3 2icjnOw 8R,nc3¢c RN N3 aAcna8 ,3¢« scCNj@a33 K IIRwc ,RLLRNIw
INLCNnL IIRw 1"SzbC"K<.j@3jCj NCnL IIRwiC"f I":p. NOSe":Ua3,Cl
I3cccj33lY nNC\n3,RN,3aNCN KURs03a$308ncCRNVT#7W ,RLURN3DM
8330cjR,G URs03aY “3,3NjUn$IC, jCRNccn<<3cjj@ jja UU308330¢cjR,
,RNON,jCg3 NO,RnI0ORS$c,naBRikR*¥cC<N Ic)

Ta3ICLCN awlL3 cna3L3Njc R8 ,RLU ,j308330cjR,GURsO3aR8j@3j@a:
CiC3c RN j@3 Ra03a R8 k@RN@RABFBaBgL@3 ~acj 2i R$E3,jCg3 Cc jR 03
CLU ,jR8j@3ja UU308330cjR,G URs0O3a RN j@32ia3cURNc3Y B8j@3 |
Cjw jRj@3 3uj3Njj@ jj@3 2icC<N | LUICjn03 03,a3 c3c.j@CcL wl3C
i@3c3,RNORSES3,jCq3 CcjR3g In j3g aCRnc2iUaR$3 <3RL3jaC3cjR CH
cnCj308Racn$cna8 ,3¢ s03j3,JCRNCNj@3c3 K IIRwcY



SYKY Qa< NCy JCRNR8i@3cCc f

i@CccjnOw L G3cjsRG3w ,RNjaC$njCRNcjRj@3 ~3I0 R8 M/2 8Ra K L3j

SBjO3LRNcja j3cj@3 qC $CICjwR8 0g N,30miL3j@RO0Oc.CN,In0OCN<
cna8 ,3+ s03j3,JCRNCN KiC"999k. cnUURaj30 $w N3s K iH #A%$ c
L3Nj JCRNY

IYBj UaRqC03c NCNAO3Uj@ 3qg In jJCRNR8j@33{3,jR8ja UU30 K UR
KUaR,3cc!RN 300w ,naa3Nja3cURNc3c. URj3NjC IlwCLU ,jCN< -« s

SYk Qa< NCy jCRNR8i@3cCc

+@ Uj3ma3c3Njc j@3 N3,3cc aw $ ,G<aRnNORN KL3jIl NOj@3 mi NO 2
7Ra3 @ M/2L3j@R0O.j@3 % cC,U@wcC,cR8j@3L3Jj@R0O0 a3 0Cc,ncc3d
03j3,j30nNcCN<j@3L3jJ@RO. @Rsj@30 j CcjwUC, IlwUa3c3Nj30 NO N
{3,JCN< + s 03j3,JCRN, U $CICjC3c. NO N Rg3aqC3s RN j@3 3uCcjCN
UUIC, JCRNJjR KL3jIY

+@ Uk3haRgCO03c N Rgq3agqC3s R8j@3 a383a3N,3 $IR,Gc Ua3U a30 8Ra
NO 2i 3uU3aCL3Nj I j3,@NC\n3cY i@3 Rnj,RL3c NO N Iwc3c R8j@3 m
a3 Ua3c3Nj30 CNN® dBjB4d8,jCg3lwY ,RLUa3@3NcCqg30Cc,nccCRNRS

~NOCN<cCcUaRqUOO0O8RIORs3® #W3anLL aw NOUaRURc30a3,RLL3NO jCF
a3c3 a,@ CNe¥@ Uj3a



+@ Uj3al

# ,G<aRNNO

IYS 00CjCg3 K Nn8 ,jnaCN<V KW

lYSYS K TaR,3cc3c

I KUaR,3cc3cc@ a3 j@3 ,RLLRN ,@ a ,j3aCcjC, R8 ,RLUNj3aA,RNja
R8 8330cjR,G L j3aC I RNjR c¢cn$cja j3Y i@3a3 a3 c3g3N KUaR,3cc3c.
jCN< V#DiW. 0Ca3,j 3N3a<w 03URCCjCRN V/2/W. L j3aC | 3ujancCRN V
URs03a $308ncCRNVT#7W.c@33j1 LCN jCRN Vb?HWYN@BGI @RjRUR
UaR,3cc3c NOj@3Ca03aCqg jChBve a3 c@RsNCN 7C<na3

i@3 jsR LRcjURUNI a KUaR,3cc3c CN 3aRSUY, BNaRar#T#RWAR ,Bcc.
C@RsSNCNIYCj<®@a8330cjR,GL j3aC ICcURs03a30L3jl. NOj@3,RLURN
$nCIOUI jB3Y 2 ,@ |1 w3aR8 @3 T#7 UaR,3cc $3<CNcsCj@ aRlIl3a. a (
| w3a R8 8330cjR,G URs0O3a8aRL cnUUIw $CN Rgq3aj@3 $nCIO UI j3Y N
Cc3Cj@3a | c3aRa N3I3,jaRN$3 L.c313,jCq3lwL3ljc RacCNj3ac a3
s@C,@ 8nc3c CNj@303cCa30U ajc@ U3 c¢cCj,RRIcY i@3 3u,3cc. nNL
8aRL j@3 $nCI0O Ul jBRaL. NOj@3 UaR,3cc Cc a3U3 j30Y i@3 T#7 UaR,
g ,nnL Ra N CN3aj3NgCaRNL3NjjR Ua3q3Njj@3 8330cjR,G URs03a 8a
T#7 Cc j@3 LRcj,RLLRN KL3jlUaR,3cc. NOCc 0g Nj <3Rncs@3N $nc
U ajca3\nCaCN< <RROcna8 ,3\n ICjw. IJ@Rn<@ Cj@ ¢ IRs03URcCj(
UaR,3&8¢ Y



lYSY 00CjCg3 K Nn8 ,jnaCN<V KW 4

7C<na3lYS- KUaR,3cc3c8RalL3jlc NONRMNAW3j IcY V 0 Uj308aRL

7C<na3lYl-b,@3L jC,R8j@3 URs03a$308ncCRNS&/M, @NRIR<wY V 0 L
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BNj@3/2/UaR,3cc. c@R&ENASBNBBBQ0jdB3, G L j3aC ICc3Cj@3aURs03a301L
NOj@3 K,RLURN3NjCc8 $aC, j30RN3Cj@3a $nCIOUI j3Ra N 3uCcj
jaRN $3 L. Ra Ul cL a,8nc3cj@38330cjR,GL j3aC | ¢cCjCcO3URCCj3
,RLUNj3aA,RNjaRII30U j@Y i@CcL NN3aR803URCCJCRN IIRsc/2/jR $
12/ ,RLURN3Njc a3%$3cjnc308Ral a<3.cCLUI3 U ajc.s@C,@ ORNRja3
)S &Y

7C<na3 lYk-b,@3L jC,R8j@30Ca3,j3N3a<wO03URCGERMN K |3, @NRIR<w

IYSYl +@ a ,j3aCcjC,c R8 K K3j |

+RNg3NJCRN I'L Nn8 ,jnaCN< UaR,3cc3ccn,@ c, cjCN<. 8Ra<CN<. NI
jaRI130. NOUaRON,3 ,RLURN3Njc @ qCN< ,RNcCcj3NjL3,@ NC, | UaRL
,j3aCcjC,cY i@Cc ,RNcCcj3N,w a3cnljc 8aRL NCNjCL j3 GNRsI30<3 R
L Nn8 ,jnaCN< UaR,3cc NOj@3 a3cnljCN<LC,aRcjan,jna3. UaRU3ajC3
URNXN.jREY BN 3cc3N,3.3%3, nc3,RNqQ3NJCRN IL Nn8 ,jna30UaR,3cc3c
j@3w, N$3 a3IC30nURN jRUaRON,3,RLURN3Njcj@ jRU3a j3sCj@CN
q3IRU3cdj@CcU@CIRcRU@MWYE¥c Cllncja jB0CN 7C<na3

7C<na3lY:-i@3L j3aC Icc,C3N,3 ,RNEWWNLY V 0 Uj308aRL)

BN ,RNja cj. jj@3 jCL3R8j@CcsaCjCN<. KL3j1l, N$3cnLL aClw 03¢



IYSY 00CjCg3 K Nn8 ,jnaCN<V KW Sz

g aC X@aC N,3U3alL3 j3c I113g3lcR8UaRON,JCRNR8 00CjCq3L Nn8 ,
,RLURN3NjcL Nn8 ,jna30 sCj@ 0C{3a3NjL ,@CN3c.q aC N,3 $3js33N ,
sCj@ j@3 c L3 L ,@CN3. NO3g3N g aC jCRNc sCj@CN cCN<I3 ,RLUR
0CCcjCN<nCc@CN<83 jna3cR8 KL3j1Cc@3j3aR<3N3CjwWCN$Rj@ @31l
k> Y

NCcRjaRUw NO ?3j3aR<3N3Rnc KC,aRcjan,jna3

i@3 U@wcC, | UaRU3ajC3c R8 N K,RLURN3Nj a3 ,IRe¢3Iw@3! j30jR C
| w3aA$wAIl w3a N jna3 R8 @3 0O3URCCJjCRN UaR,3cc CN@3a3NjjR K j:
j@3alL | <a OC3Njc. U ajC,nl atw RIDABNGBGCIRM < B@3na3c R8 g awCNc«
j@C,GN3cc3cY i@3c3j@3aL I <a 0OC3NjcCNjaRONn,3 NCcRjaRUwCNjR j
LRN ,@ a ,j3aCcjC,c R8 KL3jICN,In03NRjC,3 $IwIRs3aj3NcCI3 NO 8
$nCl00Ca3,jCRN ,RLU a30jR 0Ca3,jCRNt.JBE¥URKGR|aR HWRCj@ Bcfn BIA
83,j30$w j@3 ,@ a ,j3aClBC,URBI@BIINKPIN j@3 8330cjR,G L j3aC ICc
RacCNj3a30 $w @3 BN3dR3aciCmRaN8 )R $nClI0O U a L3j3accn,@ ¢ 8330cjFK
a j3.c, NcU330. NOc, NOCa3,JCRN, NcC<NC~, Njlw lj3aj@3j@3al I
NCcRjaR9® JKY

bna8 ,3 Rn<@N3cc

i@3 03jaCL3Nj I 3{3,jR8cna8 ,3aRn<@N3ccRNj@38 jC<n3IC83R8 &
3cj $ICc@30CNj@31Cj3a jna3Y i@3aRn<@cna8 ,3cR8 cA$nClj KL3j
j@3 cCj3c R8cja3cc ,RN,3Nja jRac N@*.a3@CNEjR UaAaRN fRaj3JBRNo a3 )
k& . ROY i@Cc 3{3,jCc3cU3,C IlwUaRNRNNMBOCNj@CN ,RLURN3Njc)

TRaRcCjw

TRaRcCjC3c a3 j@3 LRcj,RLLRN <+« scUa3c3NjCN K,RLURN3Njc. NO :
KUaR,3%€Y) BN <3N3a |.j@3a3 a3 jsRjwU3c R8URaRcCjC3cj@ j, N $-
,RLURN3Nj ¢ a3cnljR8 8ncCRNARacCNj3aCN<AS$ c30L Nn8 ,jnaCN<
j@3c3 a3 j@3 < cURaRcCjw NOj@3 1 ,GSR8 8ncCRN VHQ7W URaRcCjw)
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; c URaRcCjC3c a3, qCjC3csCj@CNj@3 K ,RLURN3Njj@ j, N $3 CNj
,RNj LCN JCRN R8j@3 8330cjR,G. Ra$wj@3 3Nja UL3NjR8 CN3ajc@C
,@ L$3aa3cnljCN<8aRLCNj3a ,JCRNc $3js33N j@3F3NBd<swcRna,3 NO
URaRcCjC3c a3 RNj@3 Ra03a R8j3Nc R8LC,aRNc CNcady8 NO, N 8Rz¢
KC,aRURaRcCjC3c.s@C,@ a3 RNj@3 Ra@Ba,REB $8BICCCAR|LBIILGER S
URcjAUaR,3ccCN< @3 jja3d3 jL3Njccn,@ c¢c @RjCcRcj jC,Ua3ccCN<V?B
): SOk Y

i@3HQ7URaRcCjwCc a3<CRNR8nNnNNL3Ij30RaU ajC IIwAL31j308330c]|
~,C3Nj3N3a<wCNj@3L3IjURRI8RaUaRU3a8ncCRNjRR,,naY HQ7 Cc

$wj@3c3I3,jCRNR8URRaUaR,3ccCN<U a L3j3ac.cn,@ c@C<@ 03URGCc
URs3a NOj@nc L3IJABRKIBMIBKWUC, IlwR,,nac sCi@CN j@3 qRInNL3 F
URN3Nj. $Rj@ IRN<O3URCCJjCRN Il w3acV@RaCyRNj IW NO ,aRcc Lnl
XI*Y BNj@3 T#7 UaR,3cc. HQ7 +* sc, N,RNj CNU ajC IlwA8nc30 RanNL?:

#Rj@ < c URaRcCjC3c NO HQ7 URaRcCjC3c 13 g3 qRCOCNj@3 K ,RL
$38nc30L3j 1Y mMmNO3anNC uC IIR 0. gRCOc ,j ccja3cc,RN,3Nja jRac
, U ,CjwR8 @3 K,RLURN3Nj. NO $3,RL3CNCjC jCRNcCj3c 8Ra 8 jC<
3 alws8 @nE3 )Y i@3 3uj3NjjRs@C,@ gRCO {3,jc8 jC<n31C8303U3N
cCy3. NOc@ U3sCj@CN j@3YKBNRUUR@A3Njg. N3 aAcna8 ,3 URaRcCjC3
URaRcCjC3c. NO Il a<3 URaRcCji@3Y 0B laB ¢3BNEEn3NGIBBY jC<n3c 3 a
j@ N Cjc ,RNg3NjCRN I ,RnNj3aU aj ¢ a3cnlj R88 jC<n3 ,a ,GCN< j
CNj3aN IURaRcCjC3c. NOLC,aRA,a ,Gc. NOO3I LCN54€RN R81 w3acO

IYSYk M3308RaMRNA/3cjan,jCg32q In jJCRNR8 KK3j I

MRNAO3cjan,jCg33g In JCRNVM/2W Cc LnljCAOCc,CUICN aw $a N,@ |
,3aN30sCj@ ncCN< NRNAO3cjan,jCq3 j3,@NRIR<C3c jR 03j3,j* sc CN 3
UnaURc3 R8 3NcnaCN< cjahYjn@ B UMBN aCYW3)$3@CNO M/2. s@C,@ cj3
0 L <3AjRI3a NjO3cC<NU@CIRcRU@w.CccCLUI3- IIL j3aC Ic,RNj CN
OR3c NRj njRL jC, Ilwa3N03a L j3aCrli@B-{BRa &BaML2 333 RnjICN30 (
j@3c,@3L jC,cC@RISNCN 7C<na3
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7C<na31Y9- ;R IcR8NRNAO3cjan,jCq33qg In jJCRNY

M/2 Cc ,RN,3aNXFCEQZaC | 0OCc,RNjCNnCjC3ccn,@ ¢ ,a ,Gc. URaRc!
Ra Rj@3alLC,aRcjan,jna | NO<3RL3jaC, | $RRaCRRBY[XTIcI OGE3RNANCN
JCNNnCjC3c CNj@3 L j3aC | V3Y<Y. RN j@3 cna8 ,3RasCj@CN j@3 gqRI
,aRccAa383a3N,CN<j@3c3 L3 cna3L3NjcsCj@ c3jR8cj NO aOcj@ jO:
cCCy3R8j@3 0Cc,RNJCNnCjC3c a3N03aj@3 ,RLURN3NjnN ,,3Uj $13 8Rz«
, jJCRN NOCcCy3 GNRsN. Cjc 3{3,jVCWRN j@31C83cU NR8j@3 ,RLURN?3
j@3c3 U a L3j3ac ¢cCNUnNnjcCNjRLRO3IcR8j@3L j3aC | c8a ,jna3 L3,C

i@3j3aLc OCc,RNjJCNnCjw. <+ s. NO 0383,] @ g3nNC\n3j3,@NC, 103
nNc3c @3 03~-NCjCRNc UaRqC030CN L3aC, NbR,C3jw8Rai3cjCN<K j3
[:$)9*. s@C,@ a3 U a U@a c30@3a3-

E/Cc,RNjCNMCjNj3aanUjCRNCNj@3LC,aRcjan,jna3 R8 L j3aC Y
E71 s- 0OCc,RNjCNnCjw j@ jCc 03j3,j30ncCN<NRNAO3cjan,jCqg3j3cjC

E/383,j» sRac3jR8+scj@ j a3 NRNA,RLUIC NjsCj@ cU3,C~30 ,,3L
a3N03a ,RLURN3Nja3E3,j $13$wgCajn3 R8Rqg3a llcCy3.c@ U3.R
j@3 ,RLURN3NjY

TnjcCLUIw. 110383,jc a3+ sc!$njNRj Il« sc a30383,jcY i@3c303~NC
JCRN $3js33N +« s NO NnN ,,3Uj $130383,j3NIngCRM/RQ¥@|)j@3 aRI3 |

M/2@ ¢ aRI3jRUI wj@aRn<@Rnjj@33NjCa39C8§388v,I3R8 N K,RLU
SWa3AUaR,3cc. ORCN<L j3aC Ic,@ a ,j3aCy JCRN R88330¢cjR,Gd

Y/ naCN<L Nn8 ,jnaCN<.gC CNAcCjnUaR,3ccLRNCjRaCN<d
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kYTRcjAUaR,3ccCN<.jR\n ICjw NO,3ajC8w U ajcd NO
:YBNAc3agC,3.jR3Ncna3cjan,jna CNj3<aCjw NOjRc 83Iw 3uj3NO0 IC

BNj@3 URcjAUaR,3cccj <3.M/2Ccnc30jR$Rj@ ,@ a ,j3aCy3j@3 L j3
cn,@ ca3cCOn Icja3cc. 3l ¢cjC, ,RNcj Njc.3I13,jaC, I ,RNOn,jCqCjw. NO
CNcU3,j8Ra0383,jc. U ajC,nl alwURaRcCjC3c.1 ,GR88ncCRN. NOO3
UUIC, jCRNc a3,aCjC, IjRj@3q IC0O jCRNR8U@wcC,cA$ c30Ua30C,
<a CNcCy30CcjaC$njCRN. @RLR<3N3Cjw. L j3aC I UaRU3ajC3c. NOO
K UaR,3f¢y)

M/2 Cc ,RLUI3L3Nj awjR 03cjan,jCq3j3cjCN<V/iW.sCj@ M/203j3,jCN<
CN<j@3 3{3,jAR8A0383,) RNSF}CZRZAURBBRAIBM|38 $aC, j30 ncCN< I
jCRN I L3j@ROc. s3I11A3cj $ICc@30cj NO aOc 03~N3 j@3 ,aCjC, | 0383,
NOM/2L3]®RVO?PRs3g3a.<Cq3Nj@ j KL3j 10C{3ac UUa3,C $lw8aRL,R
j@3c3 cj NO a0c a3 CN UUaRUaC j38Raj@3 UnaURc3 R803j3aLCNCNC«<
N3NR*Y i@3a38Ra3.CjCc CLURaj NjjR 3cj $ICc@ 03j3,j $CICjwICLC
R8 M/2 L3j@RO. K,RLURN3Nj.)N® 0B83ji@3a. j@3c3 jsR 8RaLc R8j3cjC
cnUURajj@33cj $ICc@L3NjR8 ,aCjC, 10383,jcCy38Raf*<Cq3Nc3jRS8
NE*Y

QN cwcj3Lc13g3l.j@3 ,@ I13N<3c ccR,C j30sCj@ M/2 R8 K L3jICN,]
a383a3N,3 cj NO aOc. | ,GR8M/2cj NO aOc NOUaR,30na3c U3aj CNCI
L3j 1. NO | ,GR8M/2cj NO aOcjR\n IC8w NOf*38jiC8WYKb3RJAURN3NjcC
3a Il M/2 L3J@R0Occn,@ c¢cmi NO 2i a3lw RN a383a3N,3 cj NO alc. s@C,
3\nCUL3Nj $38Ra3 NO On&E¥NNGNARBajANINc)U3,j R8 M/2 Cc j@3 q Cl $
UUaRUaC j3a383a3N,3cj NO a0Oc.Ra, IC$a JCRN$IR,Gc.s@C,@ ,RNj
NO ja313g NjIR, jJCRNcY '383a3N,3cj NO a0Oc IIRs M/2 CNcU3,jRac jF
~N30 ,,3Ujga3E3,j,aCj3aC YBjCcCLU3a jCq3j@ jM/2a383a3N,3 3$IR,
R8j@Rc38RNNOCN K,RLURN3Njc. $Rj@ CN j3aLc R8+« scCy3 NOIR, j
i@Cc CN,In03ccL Il CNj3aN IURaRcCjC3c NOI ,GR88ncCRNY iRj@C
cCy30j@3 N330jRc330 KU ajcsCj@ a3Ua3c3Nj jCg3s scCN a3U3 | $I



IYSY 00CjCg3 K Nn8 ,jnaCN<V KW S:

CNjaRON,3 01383,jc)

83s3u LUI3c R8 KAcU3,C~,M/2a383a3N,33$IR,Gc CRN,INO3Iji@Rc303q3
):er")TFY i@3 3cj $ICc@L3Nj R8cRL38RaL I ¢c3jR8c¢cj NO a0OCy30 a383a3
Cc@CNO03a30.CNU aj.$wj@3j3,@NC, | ,@ I113N<3cj@ j KL3j lUa3c3
CN,In03CN,a3 c30cna8 ,3aRn<@N3cc.,RLUI3u<3RL3jaC3cj@ jCLUS3C
NO qRInL3c. NCcRjaRUC, L j3aC | UaRU3ajC3%¢. )NV dnjlECCU,IRVNjCNNC
B3uCCcjCN< M/2 L3j@R0c @ q3 NRj w3j $33N RUjCLCy30 8Ra K L3j | UaR,
)9 .S kY

lYSY: KK3jlcCN 3aRcU ,3

C@Raj$ ,G<aRnNnNORNBS8RnNna KL3jlcnc30CN 3aRcU ,3 UUIC, JCRNcC
a3 CNQ3cjC< jBSOCNj@3 mi NO2icjn0C3c ,RNONn,j3S0OCNj@Ccj@3cCcyY

I"SzbC"K<

INLCNnL IIRwc a3<nl alw ,RLUaCc3fzX"4zX R8j@3 93Cx%¥j R8 ,RLL3a
QN3 R8j@3 G3w 0q Nj <3c R8 InLCNnL IIRw,RLURN3Njc Ccj@3Ca @
s@C,@ ,RNjdC8@BAJRCaIMMTNXRN CN ,RLURN3NjL ccj@ jCLUaRQq3c 8n
NO 3uj3NOC «C<@@j. §3¥<3@3 InLCNnL IIRw 1"SzbC"K< Cc URUnNI a ,«
3aRcU ,3, RLURN3Njc $3, nc3R8Cjc @C<@ cja3N<j@AjRAs3C<@ja jC
3u,31I3Nj ,RaaRcCRNYa8@Q3cy aB8,83)N,3 R8 cCIC,RNCN,a3 c3c8 jC<n3IC:
3N,3R8L <N3cCnLCLUaRq3c ,Ra.BYCRNI4dSeBC|'Ns3) c $33N UaRURc3
8Ra @3 j3u,@ N<3ac.3N<CN3cnUd&dRaj $a ,G3jc. NO ~lj3ac)

i@3a3 @ g3 $33N c3g3a | 3uj3NcCqg3 cjn0OC3c RN j@3 LC,aRcjan,jna3 N
V"9 * NO 8 ,jRac {3,jCN< 8 jTxN3@RBRKGAC)~, jCRN UaR,3cc R8 | c3z
$308ncCRNVHAT#7W 1"SzbC"K<,a3 j3¢c LC,aRcjan,jna3a3URaj30jR
SzbC"K<.13 0OCN<jR CLUZIRYBN@3albdBBc8) jC<n3 3@ BRIKNO jN@3j 1Y)

, Cj 1"SzbC"K< 8 jC<n308aRL cCN<I3URCNj.s@Cl3c313,jCg3 1l c3alL:
8 jC<n308aRLLnljCUI3 cRna,3c- $Rj@ N3 aAcna8 ,3URaRcCjC3c NOc



IYSY 00CjCg3 K Nn8 ,jnaCN<V KW S9

ic"f 1":p

i@3 jCj NCnL IIRw iC"f I":p. IcR GNRsN c iCf: Ra biK ;a 03 9 jCj NCn
c,aC%$30 cj@3 sRaG@Rac3 R8j@3 jCj NCnL CNOncjaw NO.CN j@3 S¢
8Ra 4zX"0zX R8 @3 jCj NCnLI®ftBOCHN Cead8Bx Cac$)3 8Ra Cjc @C<@ cja3
s3C<@j. NO <RRO ,RaaRcCRN a3cCcj N,3. NO@ ¢ a3Unj jCRN 8Ra $3
,aCjC, | Ca,a 8jcjan,jna3ccn,@ ¢csCNOc@C3I108a L3c.8 cj3N3ac. | N
jna$CN3 ,RLURN3Njc. sCN<cjan,ja&¥c. NOj Cl cc3LS$Iw)

i@3@CcjRaC, la3IC N,3RNICf: IcRja Ncl j3cjRN3s K UUIC, JCRNcY
$a ,G3jcL 03 R8 KiC"f I":ps3a3 LRN<j@3 ~acj K,RLURN3NjcjR a3,3¢
8Ranc3 CN,aCjC, | UUIC, [CRNeRNIRLCTaRO3I RBg@ 3Bl Rcj3LUIRwW3O0.
j@3a38Ra3. LRcjcjnOic30 K IIRwc)

cCASnClj KiCf: , RLURN3NjcsCj@Rnjcna8 ,3L  @CNCN<@ g3 8 jC<n3I
IRs3aj@ Nj@ jR8L ,@CN3I,ROBRNIMBE )3 aRn<@N3cc Cc 3ICLCN 3!
URaRcCjC3c $3,RL3j@3 UaCL awcCjXe#tRR8 8 jC<n3 ,a ,GCNCjC jCRN)

iC"9 1"9p"9KR"k+a

i@3 jCj NCnL IIRWiC"9 I"9p"9KR"k+a]Vicn'938k\WR@c j@ 3 A RaC<CN ||
03g3IRU30CN j@3 SOOzc $w j@3 #R3CN< +RLU Nw NO “nccC N jCj NCn
@C<@Acja3N<j@ 3aROW.PA4YVYWCICI99TKRM®cc) @C<@3acja3N<j@ NO On,|
iCf:. NO@ c$33Nnc30CNS$Rj@ Ca8a L3 NOI NOCN<<3 a,RLURNS3Njc
/a3 LICN3a G4aYa 8j)

3aRcU ,3 ,RLURNS3NjcL 03 R8iC"999k @ q39@YC ciRaXq3dwi 62N IKBRa<3
Cc $Rj@ OC|,nlj NO3uU3NcCq3jRL ,@CN3.s@C,@L G3cCj <RRO, N
Y¥zr. )Y i@3 L ERaCjwR8 j@3 3uCcjCN<ICj3a jna3 RN KiC"999k Cc ,RN
Cy jJCRNR8 CjcLC,aRcjan,jna3.L3,@ NC, | UdRU3ad CIHc,RNPas8cjiC<n3 $
3u LUI3c R8 UUIC, JCRNcR8M/2jR KiC"999k a3c, a,3Y jj@3jCL3 R¢
Un$ICc@303u LUIBR8M/2 UUIC30jR KiIiCA9kkkncCN< NRNAa O0CR«<:
a3Njj3cjCN<.s@C,@ s cU3a8RalL30 $WIPRRIEB] @83 /2 BITAB va 3@ KARNU |
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j@3 'Rw | KCICj aw +RII13<3 R8+ N O V' K+WY KI®NN@CEL$Rj@¥ cC c
k* BRNnNOj@ jUaR,3cc30ACNONn,30cna8 ,3aRn<@N3cc NON3 aAcna8 ,
j@3 UaCL awcCj3c R88 jC<n3,a ,GCNCjC jJCRNI3 OCN<jR Ua3L jna3¢
,RLU a30jRsaRn<@jiC"999kWY i@3a38Ra3. cjnOwWR8j@3, U $CICjw |
¢« sc$3,RL3c 3cc3NjC IjR3NcnaCN<j@3cjan,jna I CNj3<aCjwR8 KiC"¢

Se": T?bj CNI3cc bj33I

Se":Ua3,CUCj jBA@ a0O3N30VT?Wcj CNI3cccj33l. ICRGNRsN c¢cb 2iw
L aj3NcCjC,cj CNI3cccj33I,RLUaCcCN< UUaRuCLiy8IMaSe@U@pRLCnL
JCRN @ aO0O3NCN<Cc cja3N<j@3NCN<L3,@ NCcLj@ jCNONn,3cj@38Ral
CNj@3 ,awcjfE1Yjji@3 Ya3,CUCj j3c CN,a3 c3 a3cCcj N,3jROCcIR, jCRN
j@3,awcj Il jjC,3.s@C,@ &=NY aBe t3TZLa3MN3<@a) $13 8RaCjc @C<@ cja3N
jJRnN<@N3cc. NO,RaaRcCRNa3cCcj N,3. NOCcR8j3Nnc30CNcjan,jna
,RaaRcCqg3 3Ngf@aRMYL3INjc)

i@3 @C<@ cja3N<j@ NO @ aON3cc R8 Se": T? L G3c Cj0C]|,nljjRL ,@C
a3 ICLCj30jR a3l jCg3lwcCLUI3 <3RL3jaC3cncCN<,RNg3NjCRN I, cjC
13 0AjCfl48% )K. NOCN U ajC,nl a. HAT#7. RU3Ncj@3 0RRajR <a3 j3a U
aslL j3aC Inc <3j@aRn<@ j@3 3ICLCN JCRNR8L S, @CNCN<a3\nCa3L3
Se": T? ,RLURNBWMRj $13,@ a ,j3aCcjC,c R8HAT#7 Se": T?CN,In03j@:
L aj3NcCj3 NO ncj3NCj3.s@Cl3 saRn<@jfSr")AY Cc 8nllw L aj3NcCjC,

IYI mlja cRNC, i3cjCN<VmMiw

,RncjC,cCcj@3%a N, @ R8U@wcC,c,RN,3aN30sCj@j@3cjnOWR8L3,@
$Wj@3 Rc,Cll JCRNRaqgC$a jCRNR8L jj3aU ajC,I3cY BN$Rj@j@3 N jt
, JCRNc.j@3 L NCUnl JCRNR8 ,RncjC,s q3cCcnc30jR0O0Cc,3aNj@3 IR,
cU ,3Y 2u LUI3cCN,IN03j@3nc3R83,@RIR, JCRN$WS$ jcRaORIU@CNC
URRaqCcC$CICjw. @3 cRNR<@NLN}38® jjjOBC3E I Gj#§R UCNURCNjj@3 3
R8 N3 aj@\n G3 ncCN<j@3jaC N<nl JCRNR8c3CcLCeg¥Yy30j a3,Ral:



lYIY mlja cRNC,i3cjCN<VmiWw Se

i@3 nlja cRNC, a3<CRNR8j@3 nOCR cU3,janL $3<CNc Encj $Rqg3 j@3
cU Nc8aRLIzG?yjR UUaRef€Y midjew SRNYC), s q3c a3 U ajC,nl alwnc38nl
UUIC, JCRNcj@ jCNcU3,j$Rj@ L3j 11C, NONRNAL3j IIC,3N<CN33acCl
gRInL3jaC,* scY mlja cRNC, j3cjCN<UaRONn,3c CNcj Nj N3Rnc a3cnljc.
jRa. NOCc URaj $I3CNL NwCLUI3L3Nj JCRNcY OOCjJCRN Illw. nlja cR
jRcL Il sc NO@C<@Iw ,,na j3CN+ 88@yFYN< UUIC, jCRNc)

IYIYS ;3N3a JCRNR8 mlja cRNC, r gq3c

i@3 UC3yR313,jaC, 3{3,jCc U@3NRL3NRN R$c3ag30 CNcRL3 ,awcj IIC
s@3a3j@3 UUIC, [ CRNR8L3,@ NC, Icja3cc ,a3d3 j3c URj3NjC 1 0C{3a
,awcej Y i@3 CNg3ac3 UC3yR313,jaC,3{3,jCcj@3 RUURCcCCj3.s@3a3j@
3N,3 ,aRccj@3 ,awcj la3cnljcCNCjcL3,@ NC, 1038RaL jJCRN NOgC#$%:«
a3 R8j3Nnc30jR L Nn8 ,jna3 nlja cRNC,ja NcOn,3ac.s@C,@ a3 03qC,
nlja cRNC, s q3cj@aRn<@ j@3 CNg3ac3 NO8Ras a0 UC3yR3I3,jaC, 3{3
ja cRNC, ja NcOn,3a ,RNcCcjc R8 UC3yR3I3,jaC, ,awcj |l jj , @30jR ,Ca
sCj@ N UUIC30gRIlj <3 Unlc3 NOUI ,CN<j@3ChLSa0CRM BABCj@ 3a
< CNcj NRj@ 3RN]RJCcBAN@® 3 gCP%a JCRNcR8j@33I3L3Nj a3ja Nc83aa3
L30CnLjR ,a3 j3 N ,RntYC,s q3)

N ,RncjC,s q3Cc03~N30$wCjc 8dB\@3N8UWR8RC|@ @RI Cjja q3lcjC
j@3 ,RNONn,jCNx LNBOCpds gFIBN@j3@3 UaRU3ajC3c a3 a3l jSB0jRRN3 NR
Rj@3aa313g NjUaRU3ajC3c. cnt, @ &sNSNN¥ $a8\@3N3,wm jCRNc

x fU VIYS W
Y Tk VIYS$W
t kU xY VIYS,W

,RncjC,s q3c, N$3,1 ccC~30 ¢c$nIGs q3c.s@C,@ UaRU < j3j@aRn<q@
Racna8 ,3s q3c.s@C,@ UaRU < j3 IRN< NON3.gk®3rh@8 g388 L30C
a3 j@3 LRcj,RLLRN s q38Ral neciBONDN aBi 8vWajj@3a ,| ccC~30 $w j@3 0C;
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RaAJRI aCyCICR®C,@ j@3 L jj3a U ajC,I3c Rc,Cll j3 aRnNO j@3Ca 3\nC
U ajC,I13@@INj jCRNGQ s q3 Rc,CIl j3CN $ ,GA NOA8Raj@ L NN3aU a |13
R8s g38aRNj UaRW <@BRN3JjCjRRcCRMNIG s q3 Rc,CllI j3CN aRj jCRN |
jRacCRN ILRJCRNCN|j@3 UL NS R8j@3s q38aRNj)

N nlja cRNC, ja NcOn,3a <3N3a j3c kA/cU@3aC, | s g3c.s@C,@ a3 8n
RN3AOCL3NCCRN IVSA/WUI N3IRNSCJHYCNRIINBx.@@ RjSal3c )HAS 3.

IRN<CjnOCN Is q3. Ra ,RLUa3ccCRN Is g3 NO bAs g3. c@3 as q3.
R8j3N $RaaRs308aRL SA/ Ul N3s g3 j3aLCNRIR<wjR 03c,aC$3 kA/0CI
s g3c.a3cU3,jCq3lwY i@Ccj@3cCcL CNj CNcj@Cc NRL3N,I jna3yY

i@3s q3cU330cR8%nIGHA NObAs q3¢c a3 <Cg3N $w

« x_9 VIYI W

x L3 VIYI$SW
m

s@383NQ@ a3 H L U aL3j3m€Ec D3 L j3aC ePIN@IW As q3 cU330 Cc

Is wc<a3 j3aj@ N @3 bAxY3BUGBGBEXL.LURaj NjjR NRj3j@ j HAs gq3c Uz«
CNCcRICO.IC\nCO. NO< c3RnNncL30C .s@CI3bAs g3cRNIwUaRU < j3ClI
N3,3cc awc@3 acja3N<j@ a3\nCa2@RHRONINK RDI3IMAaqg8RNC, ja NcO
,a3 j3,RLUa3ccCRN Is g3cj@ j, N$3L NCUnl jB0OCNjRc@3 aRacnas8
a38a ,jJCN<L30CnL.s@C,@ Cd¥VIOd,ncc30CNDb3,jCRN

IYIYI "3¢3,jCRN NOia NcLCccCRN #3js33N K j3acC lIc

N ,RncjC,s q3Cc ccR,C j30sCj@ ,RncjC, CLU30 N,3
O mx VIY kW

s@C,@ \n NjC~3c¢c L30CnL cRUURCCJCRN gRY,RMmcjRnNnsjG3JgBRUYCHAIJCRN
UaRU < j3CN L30CnLnNjCICja3 ,@3c ,@ N<3CN ,RncjC,CLU30 N,3
aw $3js33Nj@3 jsRL30C .j@3CN,C03Njs q3sCIll3uU3aC3N,3VCW a3
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L30CnL. NOgRaVCCWja NcLCccCRNCNjRj@3 c3,RNOL30CnLY i@303
Cc a3+3,j30 NOgRaja NcLCjj30 03U3NOc RN j@3 CLU30 N,3LCcL j,@ $
j@3 N<I3 js@C,@j@3 CN,C03Njs g3 cjaCG3cj@3CNj3a8 ,3Yi@3 $Rn
«3,jCRN NO a38a ,jCRNO3U3NORN @3 LR0O3R8j@3CN,C03Njs g3 NO
j@3 CNj3a8 ,3V3Y<Y.cRICORa+*nCOWY BN Il, c3c. @3 CN,CO3Nj. a3

c jCc8wbN3Il clI s.
CCcN cCcy cCcl
x.. o) %

VIY:W

s@3@a3xe N6, a3j@3 N<I3cR8CN,CO03N,3.a3+3,JjCRN. NOxja NcLCccCR
% N8 a3j@3s q3cU330cR8j@3 CN,C03Nj.a3+3,j30. NOja NcLCjj30 s
U@3NRL3INRNs@3a3j@3 a3+3,j30 NOgRaja NcLCjj30s g3c a3 0C{3a
s q3Cc, LRR®M3 ,RNq3MOCRMRNIw R$c3ag30CNCcRICOcY

iISR$RNNO aC3c ,RLLRNIw 3N,RnNj3x383NABIE8 ald $&@333N N 31 cA

jC, cRICO NO g ,nnL)c@RSM.WNCTQRRRRE®j3a8 ,3 $3js33N jsR 31 c¢jC,
CRICOCcc3U a j30%w j@CN I w3a R8 +nClYY f RHWI@NBj ) ca® RsABAR F C NNaB8
Cc a3Ua3c3Nj jCg3 R8j@3 a3+*3,JCRN R8 ,RncjC, s q3c $w OCc,RNjCN
CLRRj@ CNj3a8 ,3Cca3Ua3c3Nj jCq3R8c3jnUcCNs@C,@j@3ja NcOn,
VOCc,ncc30 ANMIWBYjCRN

vV W VW

7C<na3 |Yf-V Wbja3ccA8a33 CNj3a8 ,3 NOV$SW cLRRj@ CNj3as8

Bllncja jCqg3 3u LUI3¢c R8 a3+*3,JCRN NO ja NcLCccCRNIYje¥RWNO aC3c
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NOY4s@C,@ s3a3 <3N3a j30 ncCN< j@3 3ek YCROILY@Rc AR sltj3a f R8 )
UIRjR8j@3 3N3a<w a3+*3,JCRN NO ja NcLCccCRN ,R3|,C3Njc j cja3cc
) ¢33 7 Clyrf &3

7C<na3lYe- 2N3a<w a3+3,jCRN ,R3|,C3Njc j cja3ccAB8a33 INLCNnL CNj3a8 ,.

a38a ,j30 HASMWIBR &bAs 8 WO V$SW NCN,CO03NjbAs q3 NPWaR8®AE3QHAs q3 V'
VWY

7C<dd¥Z2z@Rsc j@3 3N3a<w ja NcLCccCRN ,R3|,C3Njc $3js33N jsR cRICO
~acjL30CnL Cc ,awlC,.s@C,@ @ cIRs0O3NcCjw NOs g3 cU330cdj@3 ¢
@ c @C<@3a03NcCjw NOs g3cuU330cY
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7C<na3lY4- 2N3a<w ,R3|,C3Njc R8 N HAs q3 CN,C0O3NjRN cLRRj@ ,awlC,"
*3,JCRN ¢ N HA® RaWAs ;g8 WO VSW ja NcLCccCRN R ANbHASSHEIVY i

r@3Nj@3 CN,CO3Nj N<I3c j€C&N3% @3j@NBBECRNCc ja NcLCjj30 CNjR
c3,RNOL30CNLCN@3N@3ja NcLCjj30HAs q3%Cc aBEN@RLROIN3RNC

s q3UaRU < jCN< IRN<j@3CNj3a8 ,3Yi@3CN,C03Nj N<I3 js@C,@ @
j@3 ~acj,aCjC, I N<I3 NOCc<Cq3N $w

X
Ca s CCNO—© VIYOW
' X

=]

i@3 c3,RNO ,aCjC, | N<I3.03~N308Raj@38Raj@3ja NcLCjj30bAs 3.

X
Ca.l CCNO-0 VIYfw

b

#3js33Nj@3 ~acj NOc3,RNO,aCjC, | N<I3c.RNIw NbAs g3 Ccja NcLCj
8j3aj@3c3,RNO,aCjC, | N<I3.j@3a3CcjRj ICNj3aN la3*3,JCRNCNj@
LRO3 Ccja NcLCjj30Y
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[YTYk aa wia NcOn,3ac

Nnlja cRNC, aa wja NcOn,3a,RNcCcjcR8LnIjCUI33I3L3Njc.3 ,@ ,RNj
,Ca,nCj NO aa N<30CN <3RL3jaC, U jj3aNY i@3 cCLUI3cj,RN~<na jf
aa wja NcOn,3a. cQIRFN @ BarCji@a3I13L3Njc a3 cU ,303\nCOCcj Njlw 1
,iCq3Yui@3 aaByR® Ic313L3Njc.3 ,@ BCRA<$@G6j@Cg3 uCc NO N3I3q jC
V@3dKI@N¢E P@cx Cqy¥ i@z 313L3Njc @ g3 < U IBps@EBN@@IL RR , 1130

j@3 G3a8Y iE@PUCjc@ 3 ,3Nja3AjRA,3Nja3 0Ccj N,3$3js@83N OE ,3Nj a.

VW

7C<na31YO- ICN3 a aawV WCNKA/c@RsSCN<CGAUL NBWsUj@ONGj&NOG/LSIMAEN
cCRNcl $31130Y

i@3 aa wja NcOn,3a@ cjsRnNC\n383 jna3cj@ jj@3 LRNRA3I3L3Njja
aa wCNjaROn,3cnNC\n3cU jC |I,Raa3l JCRNc $3js33N cC<N Icja NcL



lYIY mlja cRNC,i3cjCN<VmiWw I k

313L3NjcY b3,RNO.cCN,33 ,@ 313L3NjR8j@3 aa wCc,RNjaRII30 $w
, N @RRc3s@C,@ 3I3L3NjcjR ,jCqg j3.3Cj@3aCNja NcLCccCRN Ra a:
j@3 CNcU3,jCRNY #w UUIWCN< c3jR8jCL3A03I Wl sc.s@C,@ q aw jC
313L3Nj Ra <aRnU R8 313L3Njc. j@3 RU3a jRa, N ,a3 j3 CNj3a83a3N,3
<3N3a j30$w 3 ,@ 3I3L3NjjRL NCUnIl j3j@3 nlja cRNYC, $3 LsCj@CN jC

i@3j@a33L ERa 0g Nj <3c R8ncCN< N aa wja NcOn,3&Bg3a LRNRA:

SY@3 a30n,jCRN R8L3,@ NC, Il c, NNCN<j@aRn<@ j@3 CLUI3L3Nj |
IRN<j@3 ,jCg3 uCcd

IYi@3 $CICjwjR cj33a NOgRa8R,nc jj@3 nlja cRNC,$3 L jLnljCcUI3

k@3 $CICjw jRU3a8RalL ,RLUIBuCNCcU3,JCRNcj@ j a3 gCajn Ilw CL
LRNRA3I3L3Njja NcOn,3ac.cn,@ cj@3c3,jRaC Ilc, N NO8nlIlIL jac
03¢c,aC$30CN8RIIRSCN<c3,JCRNcY

i@3 M3 a7C3l10

i@3%nlIGs g3c,al3 j30%w Nnlja cRNC,ja NcOn,3a a3L j@3L jC, IlwLR!
R8 LnljCUI3 URCNj cRna,3c RN j@3 8 ,3R8j@3 ja NcOn,3aY i@3 CNOC
URCNjcRna,3 ,RNcjan,jCq3lw NOO3cjan,jCgq3lw CNj3a83a3sCj@ RN3 |
,@ a ,j3aCy30%wjsROCcjCN,ja3<CRNc-j@3N3 a~3I0VRa7a3cN3IyRN
YyRNBWY)i@3c3a3<CRNc a3 CIM¥a@3NCGNa7-3B40&T j@3 a3<CRNOCa3,jlw
jRj@3 ja NcOn,3a8 ,3. NOCc ,@ a ,j3aCy30 $w a UCO *n,jn JCRNc CN
CNj3a83a3N,3%3js33Nj@3 URCNjcRna,3s q3cY j ,3M3 @NVIDRU < jCR
I3N<E\,\@j@3 ,RncjC,Ua3ccna3a3 ,@3c ~N IL uCLnL NOO3, wcsCj@ 8n
j@3 L30CnLY i@38 a~310.s@C,@Ccj@3 a3<CRN $3wRNOj@3 N3 a ~3I
NNC8RalL NO s3IIA$3@ 30 s g38aRNjY i@3ja NcOn,3a ¢c N3 a~3I013N
8a3\n3N,w NOj@3s q3cU330R8j@3 UaRU < jCN<L30CnLY
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