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Raspberry Pi® Colour LED Plate
18-channel 8-bit PWM (0-255)
Individually addressable

6 hues + white

~300-500mcd per LED

Fits nicely inside a Pibow

PIMO

http://shop.pimoroni.com/products/piglow RONT

MIBEIR

The neat little log cabin for your Raspberry Pi®

@

Made from real Available From: PIMO
spruce hardwood http://pibow.com/ RONI



http://shop.pimoroni.com
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Jxhvw Zulwhu

*[-+10 [&+* rujdglthg Ig d pdvwhu2vodyh idvkirg/ zkhuh rgh
ghylfh +qrupdoo| d surfhvvru ri vrph wish, Iv

Lg Wkh PdjSI Lvwxh 47/ L Iqwurgxfhg wkh ghvljgdwhg wkh pdvwhu dgg frpsohwhol| frqwurov

OSF4447 L2R Surfhvvru H{sdqvirq erdug iru wkh ~ wkh frppxglfdwirg surfhvwl  Rgh ru pruh

Udvsehuu| SI1 Lg wklv Ivvxh zh zloo h{dplgh wkh shulskhudo ghylfhv duh ghvljgdwhg dv vodyhv

idfwru| ghidxow VSL Djhgw llupzduh iru wkh +ilixuh 4,1

OSF4447 dqgg vrph ri wkh wklgjv wkdqg fdg eh

grgh zlwk lw/ sduwlfxoduo| zlwk wkh dqdorj Igsxwvl

SCLK -
Gxulgj wkh pdgxidfwxulgj whvw surfhvw/ VSL SPI MOSI SPI
Dihgw llupzduh Iv zulwwhgq wr wkh OSF4447 Master » Slave
plfurfrqwuroohu rgq hdfk ghz h{sdqvirg erdugl Raspberry |« MISO LPC1114
Wkh  ilupzduh v xvhg iru shuiruplgj Pi SS0
pdgxidfwxulgj whvwv wr hgvxuh wkh h{sdqvirq >

erdug lv ixoo| ixgfwlrgdol Lw fdg eh xvhg iru pdq|

rwkhu lqgwhuhvwligj surmhfwv dv zhool Zh zloo h{sor&$0-" PVSL Fraghfwirqv

krz wr phdvxuh dqgdorj vljgdov zlwk F dqg

Slwkrq surjudpv/ xvlgj wkh OSF4447 L2R  Wkhuh duh wkuhh L2R vijgdov vkduhg dprgj doo

Surfhvvru h{sdqvirg erdug VSL Djhqw llupzduhl shulskhudo ghylfhv rq dg VSL exv/ soxv d
ghglfdwhg fkls vhohfw vljgdo iru hdfk vodyh

& ("-&,%"-( */M-# " ghylfh1 Dqg VSL exv uhtxluhv 6.9 L2R vljgdov/
zkhuh q Iv wkh gxpehu ri shulskhudo ghylfhvl
VSL +Vhuldo Shulskhudo Lgwhuidfh, Iv dgq lggxvwdkh Udvsehuu| SI S4 h{sdqvirq frgghfwru
vwdqgdug srlgw wr srigw vhuldo frppxglfdwirg eulgjv rxw rgh VSL exv zlwk wzr fkls vhohfw
surwrfro xvhg ehwzhhq plfursurfhvvruv dqg vljgdov/ vr wzr gliihuhgw shulskhudo ghylthv fdq
shulskhudo ghylthvl VSL Iv fdsdeoh ri phglxp  eh frqwuroohg e| wkh Udvsehuu| SI/ zklfk Iv
vshhg +whgv ri phjdkhuw}, forfn udwhv dqg Iv dozdlv wkh  pdvwhul Wkh  OSF4447
idluo| vlpsoh wr Ipsohphgqwl VSL v|vwhpv duh plfurfrqwuroohu rq wkh L2R Surfhvvru Erdug Iv



frgilixuhg e| ilupzduh wr dfw dv dg VSL vodyh/  plfurfrqwuroohul
xvlgj wkh iluvw fkls vhohfw vljgdo iurp wkh
Udvsehuu]| Sl1 $"/ "-1"-,

Vigfh wkh VSL exv Iv frpsohwho| frqwuroohg e| wkh Wkh VSL zudsshu ixqgfwirqv surylgh dq hiilflhqw
pdvwhu/ Iw grhv grw surylgh dg| phfkdglvp iru zd| iru d F surjudp wr lvvxh VSL frppdggv wr

wkh shulskhudo ghylfh wr vljgdo d ghhg iru wkh OSF4447 plfurfrgwuroohu/ exw Iw Iv grw dv
dwwhgwirgl  Hiwkhu wkh pdvwhu pxvw frqwigxdoajdljkwiruzdug iru rwkhu odgjxdjihv vxfk dv
vhqg d sroolqgj phvvdjh wr wkh vodyh/ ru vrph S|wkrgl E| ixuwkhu zudsslgj wkh VSL vhuylfthv
rwkhu vljgdo h{whugdo wr wkh VSL exv/ vxfk dv dzlwk dg USF +Uhprwh Surfhgxuh Fdoo, vhuyhu/ Iw
ghglfdwhg Igwhuuxsw olgh/ pxvw eh xvhg wr vljgddv srvvleoh wr erwk pdnh wkhp hdvlhu wr fdoo iurp
wkh pdvwhul  Wkh OSF4447 L2R SurfhvvruS|wkrg +ru rwkhu odgjxdjhv, dqg pdnh wkhp
h{sdgvirq erdug kdv wzr Igwhuuxsw olghv ghwzrun dffhvvleohl

frqghfwhg ehwzhhq wkh OSF4447 plfurfrqwuroohu

dgg wkh Udvsehuu| SI1 D USF folhgw surjudp Ivvxhv orfdo vxeurxwligh
fdoov wkdw duh wudqviruphg e| wkh USF oleudu| Iqv
$"*/ &-)2 -" ghwzrun phvvdjhvl Wkhvh phvvdjhv duh vhgqw wr

dg USF vhuyhu surjudp uxqglgj rq wkh vdph
L kdyh ghilghg d vipsoh VSL phvvdjh surwrfro pdfkigh ru dgrwkhu pdfkigh vrphzkhuh hovh rq
wkdw wkh Udvsehuu| SI xvhv wr vhqg frppdggv wr - wkh  ghwzrunl Wkh USF vhuyhu surjudp
wkh OSF4447 plfurfrgwuroohul Hdfk wudqvdfwirgwudqvirupv wkh Igfrplgj phvvdjhv +xvlgj wkh
frgvivwv ri d 60zrug +450e|wh, frppdqg USF oleudu| djdlg, iurp wkh folhqw edfn Iqwr orfdo
phvvdjh vhqw wr wkh OSF4447/ d vkruw ghod|/ vxeurxwlgh fdoov wkdw shuirup vrph vhuylfhl
dgg d 70zrug +490e|wh, uhvsrgvh uhfhlyhg iurp ~ Wkhqg wkh USF vhuyhu vhqgv uhwxuq ydoxhv dgg2r
wkh OSF44471 Vhh wkh vrxufh frgh khdghu iloh vwdwxv edfn wr wkh USF folhqwl USF hvvhqwldo
Igfoxgh2vslOdjhgwlk Ig wkh OSF4447 L2Rdoorzv |rx wr vsolw d vigjoh surjudp Igwr sduwv
Surfhvvru h{sdqvirg erdug vrxufh wuhh iru wkh  wkdw uxq rq gliihuhgw pdfklghvl
gdwd vwuxfwxuhv wkdw Ipsohphgqw wklv surwrfrol Wkh
surwrfro ghilghv frppdqggv iru frgiljxulgj wkh Wzr gliihuhgw USF vhuyhuv duh surylghg iru wkh
OSF4447 JSLR slqv rg wkh vfuhz whuplgdo OSF44447 L2R Surfhvvru h{sdqvirg erdugl Iru
eorfn/ uhdglgj iurp Igsxwv/ zulwlgj wr rxwsxwv/ — wklv glvfxvvirg zh zloo xvh wkh [POOUSF vhuyhul
dgg wkh olnhl [POOUSF sdvvhv gdwd ryhu wkh ghwzrun xvigj

[PO +h[whgvleoh Pdunxs Odgjxdjh, phvvdjhv
Olgx{ surylghv vrph v|jvwhp fdoov iru Ivvxlqj VSL ryhu KWWS +K|shuWh{w Wudqvihu Surwrfro,]
wudgvdfwirgvl F surjudpv fdq fdoo wkh Irfwo+, S|wkrq kdv qdwlyh [POOUSF vxssruw/ dqgg Iw Iv
oleudu| ixgfwlrg zlwk vshfldo VSL wvshfliif yhu| hdv] wr xvhl Pdq| rwkhu surjudpplgj
sdudphwhuv wr pdnh wkhvh vjvwhp fdoovl Wkhodgjxdjhv +hvshfldoo| F/ F../ Mdyd/ dqg F&,
Irfwo+, ixgfwlrg Iv suhww| xjo| wr ghdo zlwk/ vr Ldovr kdyh [POOUSF vxssruw dydlodeohl
kdyh zulwwhq vrph zudsshu ixgfwilrqv Iq
frpprq2UDVSLbvsIlf wr pdnh Iw hdvihul Wkh
ixgfwlrgv  VSLbrshg+,/  VSLbforvh+,/  dqg
VSLbwudgvdfwlrg+, duh surylghgl Prvw ri wkh F
ghprgvwudwlrg surjudpv iru wkh OSF4447 L2R
Surfhvvru h{sdqvirg erdug xvh wkhvh wkuhh
ixgfwlrqv iru frppxglfdwlgj zlwk wkh OSF4447



Wkh iroorzlgj S|wkrq 6 surjudp vkrzv krz wr
uhdg d vlgjoh dgdorj lgsxw rq wkh OSF4447 L2R
Surfhvvru h{sdqvirg erdug=

Ipsruw vslbdjhgw
Ipsruw {pousflfolhqw

v @ {pousflfolhqwlVhuyhuSur{|+*kwws=22orfdokrvw=;3;32 USF5*%,
vlvslidjhgwlwudqvdfwlrg+vsibdjhqwlVSLFPGbFRQILIXUHb DQDORJIbLQSXW/ vslbdjhqwlOSF4447bJSLR3/ 3,
{ @ vlvslidjhgwlwudqvdfwirg+vslbdjhqwlVSLFPGbJHWbDQDO RJ/ vslbdjhgqwlOSF4447bJSLR3/ 3,°5
sulqw+vwu+{,,

X Pyton e Groptics =
Wkh uhvxow/ d gxpehu ehwzhhg 3 dqg 4356 |
Igfoxvlyh/ Igglfdwhv wkh pdjglwxgh ri wkh dgdorj
yrowdjh dw whuplqdo JSLR3 2 S4131

*(+$ +4./& " ")+

Iru ghprqvwudwlrg sxusrvhv L frqghfwhg d
Sdudood{ &5:;33 +Udglr Vkdfn &5:80363, wr wkh
OSF4447 L2R Surfhvvru h{sdqvirg erdugl &$0-"  PWxuwoh Judsklifv Vfuhhqvkrw
lixuh 5 vkrzv wkh frgghfwlrqv ehwzhhqg wkh

mr|vwlfn dgg wkh h{sdqvirq erdug whuplgdo eorfnl G4 & 3,"-&)"* + -

lljxuh 7 vkrzv rgh ri vhyhudo Udvsehuu| SI
3v3 h{shulphqw erdugv L kdyh pdgh zlwk wkh mr|vwlfn
P1.0 dwwdfkhgl Wkh Udvsehuu| SI/ wkh OSF4447 L2F
P1.1 LR LD Surfhvvru h{sdqvirq erdug/ dqg d vroghuohvv
P1.2 L/R euhdgerdug duh prxqwhg rq d slhfh ri zrrgl
P1.3 Parallax
P1.4 #27800 Wkh flufxlw erdugv duh prxgwhg zlwk &7 +6 pp,
P1.5 Joystick ..

zrrg vfuhzv dqg sodvwlif vwdqgriivl WKkh
P1.8 u/D vroghuohvv euhdgerdug fdph zlwk dg dgkhvlyh
o — sdg dqg Iv mxvw vwxfn wr wkh zrrgl
GND

&*'.

&$0-" PMrlvwlfn Frgghfwirqv

OSF4447 L2R Surfhvvru vxssruw lgir/ Igfoxglgj
Wkh vdpsoh surjudp mrlvwifnls|/ Iq wkh vuf2dgf krz wr ex| rgh=
gluhfwru| ri wkh OSF4447 L2R Surfhvwru kwws=22pxqwvlfrp2uslOosf4447
h{sdgvirq erdug vrxufh wuhh/ uhdgv wkh srviwlrq [POOUSF Igirupdwlirg=
ri wkh mrjvwlfn iurp wkh S413 dqg S414 dqdorj kwws=22zzz1{pousflfrp
lgsxwv/ dgg pryhv d wxuwoh lg d wxuwoh judsklf®|wkrg 6 [POOUSF folhqw oleudu| grfxphqwdwlirg=
zlggrz durxqg +lljxuh 6,1 Odwhu Iq dgrwkhu kwws=22grfvls|wkrqlruj26152oleudu|2{pousflfolhqw
duwlfoh/ zh zloo vkrz krz wr xvh wkh mr|vwlfn iru PO

pruh vrsklvwIfdwhg frqwuro sxusrvhvl Sdudood{ 50d{lv mr|vwlfn Igirupdwlirg=
kwws=22ohduglsdudood{1frp2NIfnVwduw25:;33
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OLDER

Model 209

VACUUM
BASE PV JR.

Model 201
PV JR.

» Work-holding tools
for electronics projects

e Circuit board holders make
soldering easy & fun

» Versatile hobby vises o
for any project

PANAMISE

Innovative Holding Solutions

Model 207
VISE BUDDY JR.

PANAVISE IS AVAILABLE AT
http://shop.pimoroni.com



http://www.panavise.com
http://shop.pimoroni.com



http://www.abelectronics.co.uk
http://www.abelectronics.co.uk/magpi/

6-;<-8 *-A76, ;<)6,):;,'1 1

- )44 367? <0- *-6-.1<; 7. ");8*:A 1 .7: ;1584- 5-);=:-5-6<;

0):,?):- 8:72-+<; -);A <7 8:7/:)5 477 877-:

)6, +0-)8 )457;< <7 <0- 8716< 7. ,1;87;)*4- ,, - 1/6-, ) 8:7<7<A8- +1:+=1< *7):, ?01+0 074,;
)'1l 1 ,76/4- )6, A7= +)6 8=< 76- )6A?0-:- <0- $ ),17 57,=4-)6, +766-+<; <7 <0-
):7=6, <0- 07=;- =<07?)*7=<.=:<0-:).1-4, ");8*:A 11; ! 0-),-: $0- ;-:1)4 87:<

?2)6<-, <7 8=<) ");8*::A 11 76 ) 47+)4 0144<78 % "$ 816; )447?; <0- ");8*:A 1 <7
)6, ;<144 *-)*4- <7 47/ 16 $01; ?7=4, *-[:-)<.7: -@+0)6/- ,)<) ?1<0 ?1<0 :),17 16+4=,-,) &
?-)<0-: ;<)<176; 7?-*+)5; )6, ) 07;< 7. 7<0-: 87?-: ;=884A ;=..1+1-6< .7: *7<0 <0- ");8*-::A
-57<- <-4-5-<:A 8:72-+<; 11)6, $ 2,17 )6, )*4- <7 *- ;=8841-,
,1:-+<4A :75) & ;74).877?-: ;A;<-5

177, ;74=<176 .7: <01; ;7:< 7. 476/ :)6/-
+755=61+)<176 1; <7 =;- ) :),17 57,=4- )
84=/16 +1:+=1< ?01+0 +755=61+)<-; ?1:-4-;;4A
?1<0 7<0-:; 16 1<; 6-<?7:3 $0-;- 57,=4-;

<A81+)44A =;- <0- B 7: B :),17
*)6,; ?01+0 ):- )>)14)*4- .7: 41+-6;- .:-- =;- 16
5)6A +7=6<:1-;

+07;-<0- $ 57,=4-..75" <

1<; >-:A ). 7:)*4- )6, +)6 ?7:3 )< -@<:-5-4A
476/ :)6/- =8 <7  514-; 416-7.;1/0<

+4)15; $0-:-; )4;7 ) +758)<1*4- B 6- .-)<=:- ?)6<-, ?); .7:<0-:-57<-1:),17 <7
57,=4- 7. =;- 16 =:78- ?0-:- B 1; *- )*4- <7 +76<:74 87?-: <7 <0- :-57<-");8*-1A

- <il+<, $0- :),17; +)6 *- +766-+<-, 16 !1 $01; ?7=4, *- >-:A =;-.=4 .7: <=:616/ <0-
8)1:;; 7:16 ) 57:- +7584-@ 6-<?7:3 (7= +)6 ");8*:A 11 7.. ?0-6 67< 6--,-, ;)>16/

)4;7 78-)<-) :),17 ); ) :-8-)<-: <7 -@<-6, )<<-:A 877?-1 )<-: )47 ),,-, ) -)4 <15-

)6/-  $0- :),17; ->-6 16+4=,- )6)47/ )6, +47+3 ) =;-.=4 .-)<=:- ?01+0 )4477?; <O-
,1/1<)4 7. +76<:74416/ <016/; )6, 5)316/);8*-::A 11 <7 3--8 <15- ?1<07=<) 6-<?7:3



+766-+<176 -57<-");8%-A 1L )4*-1<);47? 76- 7:<01;
=;- 1716< <7 1716< 1:7<7+74 <0- ;)5-); .7:
6+- 0), ) ?7:316/ 8:7<7<A8- b5HA )<<-6<176 ,1)4=8 16<-:6-< =;<) .-? -@<:) ;<-8; <7 ;-< <01;

<=:6-, <7 ;7.<?):- '1<0 76- ");8*-::A 11 )+<16/ =8 )6, +)6 ## 16<7 <0- :-57<-");8*-:A !l

); ) *);- ;<)<176 07? ?7=4, +76.1/=:- <0- =;16/ 764A <0- :),17 4163 $01; 1; /:-)< .7:
),17 )6, -@+0)6/- ,)<) ?1<0 <0- :-57<- 5)16<-6)6+- ;16+- +)6 :-+76.1/=:-;7.<?):-76
");8*:A 11 $0- $ :),17 0);) ;8-+1)4 <0- ");8*:A 11 ?1<07=< 6--,16/ 80A;1+)4

+755)6, 8:7<7+74 .7: ,716/ 2=;< <01; (7= +)6 )++-;;<71< )6,A.7:):-57<-47+)<176

5)6=)44A +76;<:=+< <0-;- +755)6,; )6, ;-6<

<0-5 <7 <0- ");8*-::A 11 ;-:1)4 87:< *=< <01; 7: 5A *);- ;<)<176 *7T@-, =8 76- 7. 5A

9=1+34A *-+75-; <-,17=; ,-+1,-, <7 ,7 1< <0- *7):,; )6, ) ");8*-::A 11 )6, *74<-, 16 <7 5A

:1/0<?)A +:-)<-) 16=@ ,:1>-: 77. )A76/ ?1<0 ) ;74): 8)6-4 *)<<-:A )6,
)6<-66) 0)>- A-< <7 <-;< <0- .=44 )6/- 7. <0-

6 <01; +);- <0- ,:1>-: <=:6-, 7=< <7 *- ) 416- :),17 *=< +)6 +-:<)164A:-)+0<0-47+)4 0144

,1;+18416- $01; 1;)6 7*+=:- *1< 7. 3-:6-4 +7,-

?201+0 )+<; );

) <1)6:;4)<T:

7. <0- ;-:1)4

87:<

);1+)44A 1<

1584-5-6<;

<0- %

+755)6,

8:7<7+74 7

A7=,76 <0)>-
<7 "1<16/ <0-
+7,- 7))

*1/ 8:72-+< 16
1<; 7?6 :1/0<
)6, <0- -6,
=A< ?-i-
/)< '0-6
<0- ,:1>-: 1;
47),-, )44 <0-
+76.1/=:)<176
-11;<-1; . 7: <0- :),17 ):- 8:-;-6<-, ); )<<:1*=<- '7:316/ 76 <01; 8:72-+< 1; /[:-)< .=6 >-
14-; 16 <0- ;A;.; .14- ;A;<-5 ;7 +0)6/16/ <0-5 1; ,7+=5-6<-, 5A ,-;1/6 )< 0<<8 :81 +75 $0-
-A 70 ->-A )17 ?01+0 1; +766-+<-, ) ;1<- 16+4=,-; <-+061+)4 <=<7:1)4; 76 ;-<<
>1:<=)4 $$( 1; 8:-;-6<-, 5-)616/ <0)< ;-6,16/ ->-:A<016/ =8 ); ?-44 ); <18; 76 +077;16/ )6
<) <7 ) :-57<- ");8*::A 11 1;); ;1584-); -6+47;=:- )6<-66) )6, ;74): 87?-: ;A;<-5 .7:
?:1<16/ <7 1<; +7::-,876,16/ $3$( ,->1+- .14- A7=: :-57<- ");8*-:A 11 "Il *7):; )i

)4;7 )>)14)*4- <7 8=:+0);- .:75 <0- ;1<-
'0)<; 61+- )*7=< <0- $$( 16<-:.)+- 1; <0)< +)6
=;- 1< <7 ;-< =8) .=44 16<-:6-< +766-+<176 .7: <0-



;8>01==8 B8> +B 8- B!2

("#'& " &))" &)
&$ %%*

>==87< *7- <@2=,1.< *;. * [>7-*6.7=*5 9*;= 8/ 0;8>7- =1. ,2;>2= *7- =1. =12;- @255 +.
E91B<2,*5F ,869>=270 $12< +.0277.;F< =>=8;28B/2D%;.- *< *7 279>= | =8 -.=.,= =1.
-.<207.- =8 =*1 =1. +*<2,< 8/ 91B<2,*5 89.;*=287 ?85=*0. ,1*70.

*7- 9:80;*66270 @2=1 =1. "*<9+.;;B 12 ><270 *

<2695.686.7=*B<@2=,1 <.=>9

$1. =>=8;2*5 ;.:>2;.< * |.@ <2695. ,86987.7=< =1*=
*., *P*25*+5, [;86 8-B!2 9:8->= ,8-.< 27
+;*,4.=<

-2>6 L F-+8%:- D 8; 5*B270 8>= 8>;
,86987.7=< ,2;>2=

*5, =8 .6*5. >69.;'2:.< ' D 8;3>69270
+.=@..7 =1."12  +;.*-+8%;-

I 8>7=#@2=,1 $ D /8>; 9827= +*<2,

686.7=*B<@2=,1 1.7 * | 927 2< <= =8 279>= 2= -8.<7F= 9;8?72-.
8- BI2F< "2-2,>58>< ".<2<=8; 2= " D =8 *7B 98@.; *7- ,87<.:>.7=5B 1*< 78 -2<=27,= ?85=*0.

9:8=.,=B8>; 12 *52+;*= =1, /58*= ?85=*0. 5.?.5 -./27.- *< E/58*=270F '. 7..- =1. 927 =8 +.
C".<2<=8; :8@7 5*4 5*4 ".- 8@7 ,¥9%*+5, 8/ 3>-0270 =1. -2//.;.7,. +.=@..7 * 1201 *7-

C ".<2<=8; 8@7 5*4 5*4 8@7 58@ ?85=*0. 18@.7?.; 27 * /58*=270 <=*=, 2=F< 52
8@7 27,8::.,=5B -.=.,= <=*=< ->, =8 5.,=:2,*5 782<. $8
1 %-+8*- >69.; '2;. 2= D 8; .*<B 7*+5.=1.927=8<..=1.-2//.;.7,. +.=@..7 * 1201 8;
3>69270 87 =1. +;.*-+8%;- 58@ <207*5 @. 6><= E=2.F =1*= 927 ,*52+;*=270

-127.-?7*5>, & 27 =12< *<,
% ('
$8=2.=1.279>=927 @.,877.,=2==8=1.&,, &92°
$1. 9>;98<. 8/ =12< ,2;,>2=2< =8 .7*+5. =1. "*<9+.;;B1.7,. @1.7 #@2=,1 2< 89.7 =1. ,>:.7= /58@<

12 =8 -.=.,=* [1*70. 27 ?85=*0. *7- ;>7 * 9;80;*6 =1;8>01 ! *7- ;%< 1201 '1.7 #@2=,1 2<
@1.7 =1. +>==87 #@2=,1 2<9;.<<.- $12<;.:>2;.s68<.- @. <18;==1. ,2;,>2=*7- =1. >;;.7= 2< 9>55.-
=1;.. ! 927< 87 8>; "*<9+.;;B 12 =1. /2;<= @255 =8 =1. 279>= 1*< & *7-;*<58@ $1.5*0.

9;872-. * <207*5 ?85=*0. 8/ & &,, =1.7.A= @255 4G ;.<2<=8; 27 =12<,2;,>2= .7<>;.< =1*= 875B



52==5. ,>;;.7= 2< -*@7 @1.7 =1. <@2=,1 2< 9;.<<.@2;. =8 ,877.,= | & (127 ) 87 =1.12 =8 =L,

@. -87F= ><. =12< ;<2<=8; @. *. .<<.7=2*5EB2=27.;*25 87 =1.+;*-+8%- D =1. .-0. *25 @2=1 =1
877.,=270 &, -2;.,=5B =8  @12,1 @8>5- *558@ *98<2=27. <207

5%0. >;.7= =8 /58@ 98=.7=2*55B -*6*0270 =1. 12 $8

6*4. =1. ,2;,>2= 2.7 <*/.; 27 *<. @. 0.= <86.=1270 15>0 B8>; <@2=,1 27 'l1.7 +;,.*-+8%-270 6*4.

@;870 @. *-- =1. " 4G ;.<2<=8; =8 5262= =1.<>;. *55 8/ =1. 5.0< *;. 27 <.9**=. ;8@< $8 *,12.7.

,>55.7==8*7-/;86 ! =12<<=*--5.=1.,.7=*5 ,1*77.5 87 =1. +;.*-+8%;-
&)

8>; 9827= <@2=,1.< *. @2;.- 27 * ?.;B <2625%
6*77.; =8 =@8 9827= <@2=,1.< $1.BF;. <2695B 68;.
?.,<*=25. *< B8> ,*7 1*?. 6>5=295. 2<85*=.- 279>=< 27=8

=1. <*6. <@2=,1270 9827= 1.,4270 =1. -2*0;*6< -- 4G ".<2<=8; 877.,==12</;86 #@2=,1 127
127< *. *5@*B< ,877.,=.- *<*,.127< =8 =1. 98<2=27. ¥25 8/ =1. +;.*-+8%-
8@.?.; +8=1 927 9*2;< *;. -2<,877.,=.- 1,86 .*,1 ;2.7=*=287 8/ <=*7-*;- /256 ;.<2<=8;< 2< >72698,;=*7=
8=1.; @1.7 =1. +>==87 2< 78=9;.<<.- . 0 127<

*;. 2<85*=.- [;86 127< 1.7 =1. +>==87 2< 877.= #@2=,1 =8 ;8>7- %<. * +,.*-+8%-
9;.<<.- =1. =@8 <2-.< 8/ =1. <@2=,1 *;. 5274.- *7- 3>69.; @2;. =8 1884 #@2=,1 127 =8 =1. 0;8>7-
127< *,.*55 ,877.,=.- *¥25

7 E686.7=*BF <@2=,1.< =1. ,2;,>2=-2<,877.,=< @1.7877.,= #@2=,1 =8 4G ".<2<=8; -- =12<,;.<2<=8§;

9;.<<>;. 2<;.68?.- [;,86 =1. +>==87 *< 8998<.- =8 +.=@..7 #@2=,1 127 *7- =1. 4G ".<2<=8; *7-
E=8005.F <@2=,1.< @1.7 87. 9><1 ,877.,=< *7- =E*4,.2==8* 5.%; ;*25
7.A=9><1-2<,877.,=<=1.27=.;7*5 <@2=,1 ,2;,>2=

877.= #@2=,1 =8 #207*5 !8;= '.F55 +. ><270

% #& 'l # 'l =8-=,==1. &<207*5 @1.7 =1. <@2=,1
2< 9;.<<.- #2695B 1884 >9 * 3>69.; +.=@..7 !
" '1.7 1884270 >9 =8 | 9827=<87 B8>; I (127 )87 =1.12*7-=1. 4G ".<2<=8;;*25

"*<Q+.;;B 12 %, 6><=+, =*4.7 *< 877.,=270 =1.

@;870 9827=< ,8>5- 9.;6*7.7=5B /;B B8>; 12 15.*<,
><, ¢ | JA14=<1..= *7- -8>+5. 1.4
.?2.;B=1270 +./8;. <@2=,1270 2=87 @255 -.78=. %1
I 9827= +B 2=< 7*6. *7- 91B<2,*5 58,*=287 /8;
A*695. 11 2< * =>*55B 58 *=.- *= 127

-78=.- I 1 (127 ) $1. 2;;.0>5*2=2.< *; *

;.<>5= 8/ =1. 927 7*6.< +.270 ;./.;.7,.- +B =1. 87

+8*;- ,129 ;*=1.; =1*7 =1.2; 91B<2,*5 58,*=287

877.,=12 =8 ;8>7- "*25 %<. * +5*4 3>69.;
@2;. =8 ,877.,= ! (127 ) 87 =1. 12 =8 =1. $1*=F< 8>; ,2;,>2=+>25= A==26. @.F55 @;2=. *
.0*=27?.,*25 87 =1. +,.*-+8*,- D =1. ;*25 87 =1. .-0.  9;80;*6 27 !B=187 =8 ;>7 @1.7 @. 9;.<<=1. <@2=,1
8/ =1. +8*%- @2=1 =1.7.0*=27. <207

877.=12 & =818<2=27."*25 %<.*;.- 3>69.;










%) (&5 1)

$)'% *)1%S$ *  83*55&8/ */ #+&$5*7& "/% 5)& 4&37&3 *4 "
"41#&33: * 4&37&3 5)& &37&3 130(3". 83*55&/

)*4 4&3*&4 0" "35*$-&4 %*4$644&4 5)& 64& 0' */ :5)0/ )& 163104& 0' 5)& "4 * 0//&$5

0/ "11-*$"5*0/4 '03 5)& "41#&33: * "35 /& 11 5)& -*&5 *4 50 %*41-": */'03."5*0/ "I%

$07&3&% 8)"5 *4  "/% 5)& '03."5 0" 5)& %"5"  $0/530- :063 "41#&33: * '30. "/ * "% 03 * )0/&

4536$563&4 "/% "35 80 $07&3&% #6™-%*/( "8 7*$& )& :5)0/ $0%& .&/5*0/&% */ 5)*4 "35*$-&

1"34*/( */ :5)0/ [ "35 )3&& 8& 8*-- 4&& $"/ #&'06/% "5)5514 (*5)6# $0. .*-0$3&&,

)08  *4 64&% "4 " $-*&/5 4&37&3 "11-*$"5*0/

"4 *0//&$5 "4 * 0//&3$5 *4 "/ * "% * )0/& ) I( 1$ *( %'!1$) I(

"11 5)"5 $0//&$54 "I% %*41-":4 */'03."5*0/ '03 &'0p '

"[:16.#8&3 0" "41#&33: * 4 T*" " %&™/&%

*[5&3"$& *4 #&*/( 64&% '03 5)3&& 163104&4 */ 5)*4
130(3". 03 5)& $0..6/*$"5*0/4 $)"//&-
&&"! )1%$ 07&3 '30. 5)& 11 50 5)& "41#&33: *

03 5)& $0..6/*$"5*0/4 $)"//&- '30. 5)&
"41#&33: * 50 5)& 11 07&3  "/% 03
18&34*45&/5 130(3". "/% 4$3&&/ $0/*(63"5*0/
4503"(& */ 5)& 11

w##*$! )%S( $$ " (

)& -*&/5 $0..6/*$"5&4 8*5) 5)& &37&3 #:
A&1%*1( 1% 38$&*T*( )& #+&$5*T&
$0%& 0/ 5)& 11-& * %&7*$& '03 4&/%*/( "/%
3&$&*T*/( *4 #8:0/% 5)& 4$01& 0' 5)*4 "35*$-& )&
'5)0/ $0%& 0/ 5)& &37&3 '03 3&$&*7*/( "I%
48&1%*1(  $0%& *4 7&3: 453"%()5'038"3% / 5)&
&37&3 8& 64& 5)& 8&# 1: -*#3"3: '30. 8&#1: 03(
)¥4 *4 " -*()5 8&*()5 8&#4&37&3 130(3". 3&"%*-
"7%-"H-& #: 36//%1( 5)& '0--08%/( $0.."/% O/

63 &9".1-& "11-*$"5*0/ $0/4*454 0' " $-*&/5 "/% :063 "41#&33:

48378&3 )& $-*&/5*4 " 11-& 11 36//*/( 6/%&3



vxgr dswOjhw Igvwdoo s|wkrgOzhes|

)&3& *4 " #* %*3&$5*0/"- $0..6/*$"5*0/ $)"//&-
05) %*3&$5*0
)& -*&I5 4&/%4

3&268&454 '03 %"5" "/% "$5*0/ 8*5) "-- 5)& 3&268&
4&/5 '30. 5)& -*&/5

#&58&&/ 5)& &37&3 "% -*&/5
"3&)"1%-&% #:  3&26&454

(3061&% 50(&5)&3 )&
505)& &37&3-00,4 -*,& 5)*4

2[PORemhfw[POUhtxhvwvA

2[POFRPPDQGA
2REMHFWVHUYHULGAOWO04?2REMHFWVHUYH
?REMHFWQDPHAFSX Wh{w dqg Odeho
22REMHFWQDPHA
2REMHFWW\SHA4?2REMHFWW\SHA

111
22[POFRPPDQGA
111
22[POFRPPDQGA
22[PORemhfw[POUhtxhvwvA

)*4  $0/5"*/4 .6-5*1-& 3&26&454 50 5)&
&37&3 '03 3&53*&7*/( */'03."5*0/ "I% 4&I%*/
05& 5)& .6-5

"$5*0/ 3&26&454 50 5)& &37&3
?[POFRPPDQGA&/5*5*&4 */ 5)& 4536$563&

)& 3&563/*/(
4% *3

'30. 5)& -*&/5 -00,4 7&a3:

2[POUHVSRQVHVA
2[POFRPPDQGA
111
22[POFRPPDQGA
2[POFRPPDQGA
2REMHFWVHUYHULGAOWO04?2REMHFWVHUYH

2UHVSRQVHA
2$"FGDWDA76164/ 76164/ FSX Whps +ghj
FoA
22UHVSRQVHA
111
22[POFRPPDQGA
22[POUHVSRQVHVA

'('$ )
"34*%/( 5)*4

111

fodvv UdvSI=
ghi SRVW+vhoi,=
zhelkhdghu+*FrqwhqwOW|sh*/
*wh{w2kwpo*,
lgfrplgj[PO @ zhelgdwd+,
urrw @ HW1liurpvwulgj+lgfrplgj[PO,
& Iwhudwh wkurxjk doo wkh ydoxhv
iru hohphqw Iq

urrwlilggdoo+*[POFRPPDQG*,=
111

"I )% ($ )%) "I'$)

6*-%*/( 5)& 50 #& 4&I5 #'$, 7*" 5)&

3&26&45 '30. 5)& -*&/5 50 5)& &37&3 *4 %0/& -
$0/4536$5*/( " 453*/( 0' $0/$"5&/"5&%
$0.."/%4 "/% 5)& 3&563/*/( 5)& 453*/( "4 1"35
0'5)& 8&# 1: 3826845

& vwduw ri exloglgj wkh [PO uhvsrqvhv
rxwjrlgjGdwd@%?[POUHVSRQVHVA%
111
rxwjrlgjGdwd .@%?[POFRPPDQGA%
111
rxwjrlgjGdwd .@%?2REMHFWW\SHA%

rxwjrlgjGdwd .@%?REMHFWLGA%

rxwijrlgjGdwd .@ %(1% ( remhfwlLG

rxwjrlgjGdwd .@%?2REMHFWLGA%

& grgh zlwk IRU orrs
rxwjrlgjGdwd. @%?2[POUHVSRQVHVA%
uhwxuq rxwijrlgjGdwd

+1$ $ ($!$)

| 8&# 1: 5)& */$0.*/(  *4 1-"$&% */ " 453*/(

"4 "#$07& "% 5)& 1"34&% )& 3&410/48&4 "3&
4&/5 #'$, 50 5)& $-*&/5 '30. 5)&  '6/$5*0/ #:
3&563/*/( " 453*/(

%S$ "*(1%$

*4 " 7&3: 64&'6- .&"/4 '03 4503*/( "I%
53"/4.*55*/( %"5" "$3044 %*41"3"5& $0.165&.
4:45&.4 5 *4 64"#-& #: -"3(& "% 4."--

/50 5)& */%*7*%6"- &/5*5*&40 165834 "-* & 0 -&"3/ .03& "#065 64*/(

?[POFRPPDQGVA#078 *4"4*.1-8 64& 0'5)& o v .5\0/ #'4&% 1-"5'03. 53: 5)& '0--08*/(

-&.&/5 3&& :5)0/ -*#3"3: "4 4)08/ 13&7*064-:

*/ "35 80 0' 5)*4 "35*$-&
)"78& #&&I 1"34&% "I% T7"-*%"5&%
898&$65&4 5)& 38&26&454 0/& "5 " 5*.&
#6*-%*/( " /&8
3&410/4&4 50  5)&

/$& 5)& 38268454
5)& 4&3

8&#4*5&4
551 %084 1:5)0/ 03( -*#3'3:9.- &538& & BRI -
)351 &-* 5)&(38&/1-"$& /&5 130$844*.- */

4536$563& $0/5"*/*/( 5)& 1:5)0/ 8*5) &&.&/553&&
$0.."1%4 )&

?[POUhvsrqvhvA  4536$563& *4 5)&/ 4&/5 50 5)&0 " 56503*"- 7*%&0 0/ &-&.&/553&&

-*&I5 64*/( 0/&
.6-5*1-& $0//&$5*0/4

$0//&$5*0/ 3"5)&3 5)"/

)551 888 :0656#& $0. 8"5%) 7 10 0 4%8(



PDUPCFS DPNOFUJUJPO

JE %', &# %' " 2. %"#0 '+'1#" [# [-2" 1- |- 2,1# 6#1
-1&#/1& 1# 1-4', 0-+#$,1 01" 0. #//6 ' %--""#0 "
&'0 +-,1& 1&#/#'0 -, # A T#

& A", # 4% [#H3%  #4 0. #/6
S #B1%20'3# &'1# #1/6
| O# | *#
61 - )1
- (2+ #4140

-/ & I#L-1)#./1",1&'0+-,1& 0
I-+.#1'1'-, 3'0'1

*0'.% " 1#'0 1& !1-#/
LHI0 4 # 1S H, #51 +-,18 0
+% 7' # )" 6#H+ T " F2D

- O## 1&# * I%# | ,%%# -$ [," 0.#//6 ' 1#00-/'#0

Bvhvtu't Xjoofs"

&# &', # -$ #4 0. #//6 ' -"#* *20 , #5!*20'3 # &'1##6 1 0#
| *4 161 - )L B2+ #
4'1#0'0 200 -3#/',% -$ *6+-21&

-,%/12* 1'-,0 #4"** ##+ ' % 6-2 0--, 4'1& "#1 '*0 - $ &-4 1-I* '+ 6-2/ ./'T#0



N6< <7 3--8 =8 <7 ,)<- ?1<0 )44 <016/; #);8*-::A11 16 A7=)):-
%0-6 <01; ;-+<176 7. %0- )11 1;.7: A7= - )15 <7 41;< #);8A )5 ->-6<; 16 A7=:):-) 8:7>1,16/
A7=21<0) #);8*-:A 11 +)4-6,): .7: <0- 576<0 )0-),

- A7=16 +0):/- 7.:=6616/ ) #);8*-::A 11l ->-6< ")6< <7 8=*4 1+1;- 1<
5)14 =; )< -,1<7: <0-5)/81 +75

'0-6  3$<)<; 1,)A <O +<T7*-: 85 )6, +76<16=-; )44 ?--3-6,
'0-:- )63 #)<+0A- $%& .7: -)<1>- 69=1:A 11<<*=:/0 | &$

?2--3-6, 7. <-)+016/ 4-):616/ 0)+316/)6, 5)316/ ?1<0 <O#);8*-::A 11 )6, 78-6 :)5-27:3;

%1+3-<; .:75 0<<8 ->-6<*:1<- +75 ->-6<
L

'0-6 $)<=:))A <0 +<7*-: )5 =6<14 85
'‘0-:- 7;316; #775 @-<-: -6<:)4 1*):A );<4-$<i-< @-<-: ( !" &
-)<=:16/,1;84)A; 7. 8:72-+<;)6, :7*7<1+; =;-7. | )6, 0-48,-;3 :16/A7=:776 8:72-+<7:+75-)6,
-@8-:1-6+- <0- #);8*-::A 11 .7: <0- .1:;<<15- 44 ?-4+7B<<8 /77 /4 2@
———————————=

'0-6 3$)<=:)A <0 +<7*-: 85 =6<14 85
'0-:-  107-61@ 1/1<)4 :<; -6<:- 1,4)6, $<i--< -1+-;<-: % &

:16/16/ <7/-<0-: #);8*-::A 11 +758=<-:; 8:72-+<;)6,),- 576;<:)<1767.) 8:16<-:
??? )+-*773 +75 -1+-;<-: 1/1<)4 )3-:;)6, ??? ->-6<  *11<- +75 ->-6<
I ——

'0-6 9$)<=:)A <0 +<7*-: )5 =6<14 85
'0-:- 7:<0 -:.7:,;01:- 744-/- $% -6<:- 763;?277,")A $< ->-6)/- $ &

-)<=:16/) ;077?+);- ):-) .7: )44 <016/; #);8*-::A 11
%1+3-<; .:75 ;<>:);8*-1:A2)5 -7:/ ->-6<*:1<- +7 =3
———————————=

'0-6 75 '-,6-;,)A +<7*-: <0)< 85 +76<16=16/ <7 7>-5* -1 6,
'0-:- %0- 1)51 7:<0?-;< <0 $<:--< 1)51 &$
1:7/:)5516/ .7: 76 :7/:)55-;; +<7*-: <0 ),=4<; +< 7*-. ;< -,=+)<T7:; -):68:/:)5516/:)81,4A

7>-5*-: 6, A7=6/8-784- =:<0-:16.7:5)<176 0<<8)*);8*-::A81?7:3;078; -; ->-6<*:1<- +75




I(#)( ' &&)

'$(+ &S %%( ,5(

&) %) 0 )1 # 3.1 "e& (! *) &' 1#0 (#( -/

# %% +(%-,$('

&ligghi S\WKLDbK
&ghilgh S\WKLDbK

w|shghi vwuxfw ~
lgw pvho>
lgw pvhosg>
Igw pvxe”833™>
Igw nilgh;4™ 5>
grxeoh fnlg"533™>
€ S\VXEV>
h{whug S\VXEV s|vxevb>

yrlg s|lglwb+fkdu -/ fkdu -/ fkdu -/ grxeoh -/ lgw/ Igqw/ lqw,>
yrlg s|lvwdwb+lgw -,>

yrlg s|hyqwb+yrlg,>

yrlg s|olvwb+lgw -,>

yrlg s|khsfb+lgw -,>

&hqgli

) /- )&IH)( LE #) #& &&  slwkrglk  ( FL#C#H() " - #, )3 - )L "% #& (
3."# #& ()& (" )L

I$(l+

"-3(.2) & H(! xqlrg  #-." - -.")) vwuxfw )10, /(&#%  vwuxfw ") " 't -

T T D P ' (3 R 3&&) . ) ( xqrg #(-.( #--.3." &,!-.
U #H& ) vwuxfwv  xqlrq N ( vwuxfwv xqglrqv ), -#*& .3*- iordw Igw
",3 &&) A (0 (-, . 1#T H#*& 2 *&



&lgfoxgh ?vwglrlkA

xqlrg vkduh ~

lgw lqgh{>

iordw ydoxh>

xqvljghg fkdu e|whv?;">
€

lgw pdig+, ~
xqlrg vkduh v>
sulgwi+%VIth ri v @ (ox_q%l/vithri+v,,>

sulgwi+%VIth ri vilggh{ @ (ox/ dgguhvv ri vllggh{ @ (s_gq%/vl thri+vilggh{,/)vliggh{,>
sulgwi+%VIth ri vlydoxh @ (ox/ dgguhvv ri vliydoxh @ (s_q%/vl thri+vlydoxh,/)vlydoxh,>
sulgwi+%VIth ri vielwhv @ (ox/ dgguhvv ri vlielwhv @ (s_q%!/vl thri+vie|whv,/)vle|whv,>
uhwxuq 3>

€

1*, " -1&) ) #&H#( (J(FH(O #H- ) -MI& -HH& )

Vithriv @ ;

Vith ri villggh{ @ 7/ dgguhvv ri vilggh{ @ 3{:iii8ieii373
Vith ri vlydoxh @ 7/ dgguhvv ri vliydoxh @ 3{:iii8ieii373
Vith ri vlielwhv @ ;/ dgguhvv ri vlielwhv @ 3{:ii8ieii373

" xqvlighg fkdu 3% /--)( 3. %, &' (L #(." 3 - (- L3 [-- #I" 3. " lqw
( iordw .3*-.3%# &&3/- )/, 3.-1#" " [&. 1 )*H&, YA L) (HC () " xqlrq /- -
#1"03.-) ')3 )#F LM )3 -) ) L o 3 #3H( -

2%& 3 2" (#( " xqlrg ), vwuxfw (L, J(#. ()%, #A () -

" &. 1H&E  HHE )

Vith ri v @ 49

Vith ri vllggh{ @ 7/ dgguhvv ri vilggh{ @ 3{:iii8ieii363
Vith ri vlydoxh @ 7/ dgguhvv ri vlydoxh @ 3{:iii8ieii367
Vith ri vlielwhv @ ;/ dgguhvv ri vielwhv @ 3{:ii8ieii36;

"#" Y-, . -0 )3 &&) #)() - #- SH (HE& (D). &#H#HA H- ) H#4-)
( xqlrq ( 1-1& ), O)#(), Y#( O0,# &-#( #(,3 e ), 2%& ) () " xqlrq
- )& G L A xqvljghg fkdu a3 " - 3 H-LHEL(),, ) #(,3 #&

1"#& " "), )*& 2.3* #-/- 1#."#(." *),"
L &S &I&(*. %%( ,$(

Y H -4 ) )3 ( ), WO(- 1)+ D #- 0. %0L( . )HHE H# () & #(
&, &%) ')31"(# #" . ( 3% 1,3 &&) H)( &&)1- *),' )+ - ),
").31- - (

&lgfoxgh ?vwglrlkA
&lgfoxgh ?xqglvwglkA
lgw pdig+lgw dujf/ fkdu -dujy™, ~
lgw -exiihu @ 3>
xqvljghg lgw I/ gxpbhohphgwv @ 3>

li+dujf $@ 5, ~
sulqwi+%Xvdjh= (v ?gxpehu ri hohphqwvA_q%/dujy”3",>
uhwxuq 4>

€



vvfdgi+dujy*4°/%(x%/)qxpbhohphgwv,>

li+gxpbhohphgwv @@ 3, ~
sulgwi+%Huuru= wkh vith ri wkh duud| pxvw eh juhdwhu wkdq 3 _q %,>
uhwxuq 5>

€

2- Vohhs iru 43 vhfrqgvl -2
vohhs+43,>

2- Uhtxhvw d eorfn ri phpru| orgj hgrxjk iru 4333 Igwhjhuv -2
exiihu @ +lgw-,pdoorf+vithri+lqw,-gxpbhohphqwv,>

2- Fkhfn li wkh uhtxhvw zdv vxffhvvixo ru grwl -2
li+$exiihu, ~

sulgwi+%Huuru= pdoorf idlohg_q%,>

uhwxuq 6>
€

2- Qrz xvh wkh phpru| dv ghhghgl -2
iru+l> I?gxpbhohphgqwv> |I.., ~

exiihur™ @ >
€

2- Sulgw wkh odvw hohphgw wr vkrz wkdw Iw Iv xvhgl -2
sulgwi+%exiihu*(x* @ (x_q%/gxpbhohphqwv04/exiihu*gxpb hohphqwv04",>

2- Vohhs iru 43 vhfrqgvl -2
vohhs+43,>

2- luhh wkh phpru| doorfdwhg wr exiihul -2
iuhh+exiihu,>

2- Vohhs iru 43 pruh vhfrggvl -2

vohhs+43,>
uhwxuq 3>
€
"H-L )-,-M1T ) H - &)%) )3 )( SR, #VH )& R
#0000, H(&1#H()L (.3 wrs (MO #- L VH(&IHO)L L/ )Y

12g|qdplfodoorfdwirq 43333333

(LA e (- () Wrs " U),3 &&) LH)() ), H- #H(HH &&S . - && "(1"(." .3
#e &, O -H#A 1H&&SI (., 0", (- )(- . HA ) M 2& <) 1#&& )* )1( ! #(

I(#)( pdoorf /(- O)# ®#(., (" I(.#) iuhh . % - 0)# *)#(., - ." -#(& #(*/.0 # &  #(
pdoorf , ./,(- O)# *#(., . 2™& *)I,' -- " R * YLD 3% ) EC ( =),
N, '),3 #& L ( pdoorf ,./,(- (J&& 1"#" #-4) - (#(.!,), & - )& ( 25 #)( 1&& )I&
CLCH# T #e )3 & WH( KL - &&) " OH#& & '),3),# M )., "-(,
'),3 0O#& &  '),3& % #H- /- 1"(')3#-,+ - L#0. & % - H(-H# &))"
VY )3 RN - (B, - HE%&3 (&% % 04 &-)( " -. % 0.4 &- #( ()
3('# &&3 N O # &-) "R, (). 1) # & &3 & ( /* "t rge)# ) o)) 1#O(
ICH) (- 2*&##.3 & ( [* 14" iuhh " ( iuhh # && " ')3#-,& -  %.)." -3-.' /.
SO, #-0.-.)) (1&& M), # pdoorf ( iuhh , /- 1##( &)* . MH(, )&  -..) (/&&
1 - ) &&)L L) (" RE, L, (2 pdoorf  &&
3('% '),3 &&) #)('),3 I(H)(-H#H( ., &, #(." vwgolelk " , #& 3* pdq pdoorf ),"),

#(), O 30# 1),3 1(.#)(-



(!

O # & #--# I)N).) =) 1"(." I( #)(#. #- &, #( ##-"- ), 2™*&

yrlg ixq+, ~

lgw | @ 3>

€

"OH & I DY)y )y o () 1A ixq "#- (-0 0 & I #- () &)(, &&) .
"3 (C (O - 3 (2.,(&*)L" )0...3) - )3 &&) H#)() I ) -# " 1(.#)(
I ."* =) "))

Igfoxgh ?vwglrikA

lgw- ixg+, ~
Igw @3>
uhwxuq )I> 2- Uhwxuq wkh phpru| dgguhwv ri 11 Gr grw gr wkiv$ -2
€
lgw pdig+, ~
sulgwi+%(s_q%l/ixg+,,> 2- Sulgw wkh phpru| dgguhwv ri | zlwk lg ixg+, -2
uhwxuq 3>
€
1#&& /- )*#& #)(1,#(- ( '3 ,-/1& #(/(2* . - )10, #OORH(G,, # A L)
"3t R HE#E (A (#( -- 1, -

&lgfoxgh ?vwglrlkA
&lgfoxgh ?vwgolelkA

lgw- ixg+, ~
lgw -l@3>
|@+lqw-,pdoorf+vithri+igw,,>
uhwxuq >

€

lgw pdig+, ~
lgw -s @ 3>
s @ ixg+,>
sulgwi+%(s_q%l/s,>
iuhh+s,>
uhwxuq 3>

() && #.#--H#&& ( --,3.) &&iuhh ), & - " 3('# &&3 &&) . '"),3

-y

# %%!"" )*( %!&

AL - 3 &&) H)(), H - 3(.(,&-# - vohhs /( #)( &&.)-& *
I ), &&H#(! pdoorf ), iunh /.. pdoorf ( iuhh /( #)( &&- #(-# &)* )!I(,. 0,3#(
T30 (- 2& -0 (L () 0 #( -/ (. W(#HI) " 0 #( -/

YY), T NBIAT)



$&"'& $

( (%  $$%$ "

! & & $& & %
& % $& % 1&$% " $
$&!& %%’ &% %" &+!

%" I$ IS+ & % &l

| & % &N &S+ & && $' )&
& ! I % 1&3! +&
%! +% & W' P )P & &
$ & +% & I & 1 & ™
D 1&% & & %" ! &
& %' $ $%& !

L B " "
oy %! %
4 v o " ' 0%
#o" g #
" O #oom g
"Ho0p uhdg| %!
iluhg #( ! %! o
"4
| . . "
- # 01 " " '

S N

# | n " !II % "
%! 1" gt Lo




$$%$ (' &)
I % $"& %&$&% + % && & "% &!

1%&' ! & I &' & '& & %$"&

& %% !1& ! ($ %)& iluh
($ %% % ' )Y$ % %

% &$' vwduwbyhorflw]| % & & (! &t
( & & ! ) & % $

& ' & ! % %&I$S &  fdgqrgb{
fdgargb] ($ % fdqqrgbdgjoh % &

$% )% 8 " & && !
$$ %" & %&$ &

&$ & & %&! & '$ &% &! & $&
'$%I$ +% 1$& W' $UN & &
$ & '$%!'$ +% %% & &l $l1&& !

$ && &!$! $ && $ & $%%
& "M '$%I$ + W& & %' ( &&

&! $% + )% "$%% &
) '$%!I$ +$ ' %& % %! % & %
$&%& 9
$%% & %' $
) % & ! &l
$ 0% % %! %& &
,$! iluh
($ % '% &
"$(&& |
$! $ )
& ! %
& &
% $ &
1%&' | & |
% & % 1)
% & iluh
($ % %& &
& | ($ %&&
%$ & "%&! !
& I $ %&

&$ %! % &
% % 3$ | +
$% &E& & 1%&



$$%S " (" &)(

! II% ! ll!

% " Foon
" I o
$ ! fdgqrgb{ fdgqrgb]
fdqqrgbdgjoh #gromrmooe "
" "o
# 1" #H ! #1 !
# "1 ! Lo
#o" 8" # "
Lo ("
" ! - S
#om $ "l
$! # #" # o1 #
I # | I $" % I
! I "H $" &
# & "l $ #! $ # "
I %" % " & #"! ! l
I # 1 I 11 $
! # " # # ! "' 9%
| I 1 $ [ ( % "




(&)
$ %! $ %$'& ) %
Y & $ % "$ %%

& % ' & |
($ iluh  $ % %& & ! '&
& &' % ) I & S I$
& 9 $1$ | &

iluh ($ 3$#3$ &)& &

& %"$& " % & && "$!'S

) &% & %&& &! 1$ !
! & & "$'E % &% & ! &! & $ " +% % " %!
$ &%& ! ($ viruh  + "1 &%

%))$ ) $3%$

$ $ 1$& P& $1&& 8" & &% ! & I %"'$& & Vhw frvwxph
fhgwhu '&&! % I' "& & $!1%% $% !$ & ! &' % & & &
%"$ &

%! )" #%) %S (H#H

1811 "$l & %' & & ($& I$ J& 1M &% $(&+ &% &
(& $&! % 1H)$  $&! & "$1'$ & & % $& $
$% %, % & $1$ & 1$1& (! &+ 1" & % 1%& & &

1$1& %& & "$! & &B( % %! +'& "+ & & 1$,1& (! &+ +&
& &% & $ & & "$1 & % & $% &% & $ & &
%& $& & ) & ($& "% &! % # & & S & "$! & % &
$(&+F1& "%& $ && ($& (! &F'& & "$ & &% & $ & &
($& (' &+ 1" & %% &) 1&& ! 1$ $(&+& $ & "$ & )
18 & &)& & %% " "$I$ & ($& "% &! % ('& &) %&"% $& $&

I o#&!  $ %! %&"& ('& & (! &+ 18 $& M & &
1$,0& "% & !

%(( " +) $( %S(

$r$" )& &S &%& & I( B & & $$ %
& &IS& "+$& & 1& &$ &%) & & | #&I &
% & % 1% 1& ' $ $ 'S 05% % 1%& & 1$ 1$
(1 &+ %#'$ Sl %& & & $ U $$+ &)
) W % & $ &((!&!1& )& $%" &&1& $& $



% "/4'(3 1 120"%117 ) !
&%6 -1.3(2 '/ "43 $)$. 3
1%!,,7 +.16 6(13 3/ $/°6)3(
)3 % 61.3%$ 2/-%3()." 3
%11, 12 | 01/*%#3 "%36%09
72 L% 9 )3),,7 6%
01%$)#3!",7 ).231,,%$ -%$
#9%.31%2 "43 #/4,$. 3 '%3
2/.).3%1%23%$ % 6!2 /.9
1& 3(% 1#%"I+ 8/-")%2
(100%.%$ 3/ $1/0 /. 7/41
1 &1/- 3(% 120"%117 )
6%"2)3% 1.$ 3(\.+2 3/ 7/4
16 (15% 1 2/. 3(13 (12
61)33%. ()2 &)123 73(/. 2#
1.$ )2 5%17 +%%. 3/ ,%!
11% % 11% ./6 #/,,%#3)."
01132 3/ #1%!3% /41 /6.
1/"13 6)3(  #-%1!
1406 //+: 2 122 )2
120"%117 ):2'1).

(.+7/4 3(1.+7/4
#/33
% 1% ,%!1.).
3'%3(%1 2/ (5% 1,2/

61)33%. -7 &)123 73(
2#1)03

7 &123  113)#,%
(% ! 12 '4%23

'y 1= ).3%1%23%$ ).
911.). %, %#31/)#2 1S
6/4,$ ,)+% 3/ ).#/10/1!3
3()2 ).3/ &4341% 01/*%#3:
-7°120"%117 ) "43 $/. 3
+./6 6(%1% 3/ 23113 /4,$
714 111.7/.% ")5% -% 1.7
I$5)#% /. 6(%1% 3/ "%'")]
0,%12%
1.7 3(1.+2
1%

$ L 74 (%0 ,N1%
| 143 & 2/ 0,%12% #/.31#3 4
6)3( 7/41 24"%23)/.2 1.$

0)$%12 (1.+ 7/4




