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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
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ZulwhWrOHG+eurzv/UhyhuvhElwv+frov,,

holi rulhgwdwIrq@ @<3= ghi DooUrzF|orq +gxpF|fohv,=
ZulwhWrOHG+sfrov/urzv, &VIghOwrOvigh OHG fkdvhu xvlgj doo urzv

holi rulhgwdwlrq@ @4;3= PxowlUrzF|orq+3{ll/ gxpF|fohv,
ZulwhWrOHG+sUhyhuvhElwv+urzv,/frov,

holi rulhqwdwlrq@@5:3= (8> ,*7 -8 <86. ;.*b5B />7 *726*=287< 3><= +B
ZulwhWrOHG+sUhyhuvhElwv-+frov,/ ) A9.:26.7=270 *7- =:B270 -2//.;.7=9*==;7< 1.4 8>=
UhyhuvhElwv+urzyv,, 6B -.68 ?2-.8 *= kwws=22|rxwx1eh2YeSEQpoJ|67

>;:8>=27. +>54.- >9 * +2= +>=78@ @. ,*7 ><. =1.$1. <*695. ,8-./8; =12< 687=1 2< =88 5870 =8 9>+52

"*<9+.;;B 12 8;2.7=*=.- *= *7- 27 =1. 6*0*C27. +>= B8> *7 -8@758* 2= /;86
-.0;.< 8=2,.=1.-./*>5=7?*5>.8/ 27 =1.-./1272=287 kwws=22z;eklghw2sl2pdwul{61s| (8> 6*B 7..- =8

@. -87E=.2.7 7..- =8 <9.,2/B *7B 8;2.7=*=287 *=*55 ,2f70. =1. " $$ ,87<=*7= *= =1, <=*;= 8/
=1."*<9+,;;B 12 1*99.7< =8 +. ;201=<2-. >9 =1./25. 5<8 8-.5 ".?2<287 8@7.<7..-=8<.=
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Connect your Raspberry Pi to the World!

Demonstration Page m

spberry Pi System Status
System Time: Sat Apr 27 22:02:14 UTC 2013
Uptime:  22:02:14 up 5 days 9:55 ‘
Number of Users: # users=0

Free Memory: 385M

[Room Temperature: 21.00 C

\Pressure: 935.25 hPa

CPU Temp: 4331 C

IP Number: 192.168.1.20

External URL: "your external address here'
RasPiConnect Server Version: 2.4

|Last Text Sent From RasPiConnect: Hello

Control Object Report

sWebView / Remote Webview / W-1/ Demo Mode

5 On / Action Button / B-1/ Demo Mode

eter / Voltmeter Gauge / M-1/ Demo Mode

ssesR nnnnn g/Sdemel r Gauge / M-2 / Demo Mode

.......

Gontrol Panel

e and Text / LT-1/ Demo Mode
end Text/ ST-1 / Demo Mode

Page / Cat Water Low / Label / LU-1 / Demo Mods

Page / Remote Picture Webview / Remote Picture Webview / W-2/ Demo Mode

Server Status / $5-1/ Demo Mode

Page / Living Room / Server Status / $5-1/ Demo Mode

Q Demonstration Page / Noise Level (dB) / Voltmeter Gauge / M-1/ Demo Mode

Q Demonstration Page / Stereo On / Action Button / B-1/ Demo Mode

&&&&&&

RasPiConnect connects your Raspberry Pi to the outside world. It
allows you to control virtually anything you connect to your
Raspberry Pi from your iPad or iPhone.

- EASY to setup - no syncing required

- Buttons, gauges, webpages, webcam pictures and more!

- Build your pages on your iPad/iPhone

- Supports multiple Raspberry Pis

- Five pages of control panels

- Unlimited Controls

- Exchange your panels with friends

- Supports any computer that supports Python (windows, linux, etc.)
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http://swag.raspberrypi.org

6*-% " $6450.*4&% 01&3"5*/( 4:45&.

6&45 3*5&3

/08 :06<7& 130#"#-: 53*&% "5 -&"45 0/& 7&34*0/ "3%  4)06-% #& */& -"3(&3 *4 (00%

0'"/ 01&3"5*/( 4:45&. 0/ :063 "41#&33: * 500

106 3&"% *446& <4 "35*$-& 0/ 01&3"5*/( 4:45&.4

:06 8*-- 3&"-*4& 5)&3& "3& ."[: 7"3*"5*0/4 */ 6*-%*/( */69 "/% "-- 0' 5)& 05)&3 $0.10/&/54

&9*45&/$& '30. 4063%& $0%& *4 " #*( +0# "% $"/ 5",& ."/:
)0634 0/ " 4."-- $0.165&3 -*,& 5)& "41#&33: *

)"5 *' :06 /&&%&% 40.& $6450.*%;"5*0/4 5)"5 "3& 5)*4 $06-% 563/ */50 %":4 0 3&%6%$& 5)& ".06/

/05 "7"*-"#-& *[ 5)& 7"3*064 *."(&4 065 5)&3& 0' 5*.& 5)*4 5",&4 8& 8*-- #& 64*/( " %&4,501

&3)"14 :06 8"/5 50 #6*-% :063 7&3: 08/ 7&34*0/ 36//*/( #6/56 */69 '03 5)& +0# )*4 ."$)*/&

'03 " $6450. 163104& 469%) "4 " 4&37&3 )'4 "l 5&- *[45&"% 0" "/ 1%

3 ."#& :06 +645 8"/5 " (3&"5&3 6/%&345"/%*/( 5)& $0.1*-&34 5)"5 *5 64&4 8*-- 0/-: 130%6!

0" 8)"5 (0&4 */50 $3&"5*/( 0/& 0" 5)& ."I: 40'58"3& 5)"5 8*-- 36/ 0/ "/ /5&- 4:45&.

40'58"3& *."(&4 065 0/ 5)& 8&#

¥4 *4 5)& '*345 */ " 4&3*&4 O
"35%$-&4 8)&3& 8& 45"35 8*5) 3'8
*/(38%*&/54  #"*/( 5)& 50
1&3'&$5%0/ 130%6$*/( $6450.%4&%
*"(&4 '03 :063 "41#&33: *
-0/( 5)& 8": 8& 8*-- &91-03& 5)&
.6-5*56%8& 0' 015*0/4 "7"*-"#-&
"% 8)"5 130$8&44&4 "3&
)"11&/*/( 6/%&3 5)& )00%
0 07&3$0.& 5)*4 130#-&. 8& /&&% 50 64& "
)& 1&3 3826*4*58&4 '03 5)*4 "35*$-& "3& "4 '0--0880.1*-&3 5)"5 *4 $"1"#-& 0' $3&"5*/( 40'58"38& 5)"E

36/4 0/ 5)& )*4 $0.1*-&3 *4 ,/08/
$"1"#-& 0' 36//*/( */69 "4 " $3044 $0.1%-&3 "% *4 $"1"#-& 0' $3&"5*/(
#6/56 03 #"4& */45"--"5%0/ "I% "/ &9&$65"#-& $0%& '03 " "3$)*5&$563& 5)"5 *.
*/58&3/&5 $0//&$5*0/ %*"&3&/5 50 5)& 0/& 5)& $0.1*-&3 *4 36//*/( 0/

$"3% 3&"%&3



)&3& "3& " /6.#&3 0 13& #6*-5 015*0/4 5<4 "-8"4 " (00% *%&" 50 .",& 463& 8& )"7& "
"8 40.8 '3&& "% 05)&34 5)"5 "553"$5 " '&&:45&. 5)"5 *4 61 50 %"5& 13*03 50 ."*/( "/: O'
4 88 "3& */5&38&458% */ %0*/( "4 .6$) "4 8& $"/ 5)&4& $)"/(&4 )*4 $"/ #& "$$0.1-*4)&% 8*5)
'30. 5)& 4063$& $0%8& 8& 8*-- #& #6*-%*/( 063 085)& '0--08*/( $0.."/%

& /08 )"7& 50 $0.1*-& 5 *4 *,1035"/5 50  vxgr dswOjhw xsjudgh O]

&/463& 5)"'5 /05 0/-: %0 8& )"7& "-- 5)&

$0.10/&/54 1&8&%&% '03 36//*/( */69 #65 5)"5 &95 8& */45"-- 5)& $0.1*-&34 "/% 05)&3
5)&: "3& "-40 $0.1*-&% */ 5)& $033&$5 03%&3 "AA0$*"5&% 500-4 )&4& 8*-- #& 64&% '03 ¢
"/: '*9&4 50 &"$) 4063%& 1"$,"(& "3& "11-*&% $0.1*-"5*0/ 0' 5)& 500- $)"*/ 64&% 50 $3&"5& 5)
8)&3& "113013*"'5& 0 .",& 5)*4 &"4*&3 5)&3&889&$65"#-& #*/"3*&4 5)"5 5)& "41#&33: * $"/
"3& " /6.#&3 0' 500-4 "7"*-"#-& #05) 01&/ 36/

4063%& "/% $0..&3%*"- 5)"5 1&3'03. 5)*4

'6/$5*0/ )&4& 500-4 &/463& 5)"5 "'5&3 5)& )0634xgr dswojhw Iqvwdoo exlogOhvvhgwldo

0' #6*-%*/( 5)& 40'58"3& 5)& 3&46-5 8*-- 36/ 0/ 5)&

* & 8*-- #& 64*/( 5)& 01&/ 4063%& 6*-%3005&95 8& /&&% 50 */45"-- " '&8 0" 4611035 -*#3"3*
500- '03 $0.1*-*/( 063 $6450. *."(&4 */ 5)*4 "/% $0.10/&/54 5)"5 8*-- #& 64&% #: 5)& $3044
4&3*&4 0' "35*$-&4 $0.1*-"5*0/ 500-

vxgr dswOjhw Igvwdoo _
olegfxuvhv80ghy elvrq _
ioh{ wh{lqir jdzn

*["--: 8& 1&&% $0.10/&/54
5)"5 1307*%8& 5)& '6/$5*0/"-*5: 5
(&5 5)& 4063$& $0%& 648&% -
$3&"5& 063 */"- 01&3"5*/(
4:45&.

vxgr dswOjhw Igvwdoo
jlw phufxuldo vxeyhuvirg

8038 8& $7 #&(*/ 8'5) $3&°5/( 063 *."(&4 5)& /&95 *446& 8& 8*-- #& 64*/( 063 /&S-:
8& /&&% 50 */45"-- " %*453*#65*0/ 0/ */69 0/ oég '
/"*(638&% #6/56 4:45&. 50 $0.1*-& "/% */45"--

&4,501 "% */45"-- 5)& $0.1*-&34 "% 05)&3 ... ‘27" _ T e !
500-4 5)'5 "3& 64&% %63*/( 5)& #6*-% 130$&4 &§8}$ 06/??9'2.1‘;5;;39/ ;Ejo $°3% 5)"5 8& $"/
& 063 *."(&4 '

& 45"35 8*5) " 4:45&. 5)"5 "-3&"%: )"4 #6/56
&4,501 */45"--&% 5 %0&4 /05 ."55&3 *' *5 *4 "
#*5 03  #*5 */45"--"5*0/ )08&7&3 *5 .645 #&

7&34*0/ 03 ' 8& "3&
*[45"--*/( " '3&4) $01: 0" #6/56 0/50 " 5)&/
7&34*0/ *4  3&$0..&/%&% -- 5)&

$0.."/%4 5)"5 8& /&&% 50 $0/*(63& 063
%&4,501 4:45&. 8*-- #& %O0/& '30. " 5&3.*/"-
8*/%08 40 01&/ 61 " 5&3.*/"- 8*/%08 &5<4 (&5
45"35&%

)& [*7&34*5: 0" ".#3*%(& 0.165&3 "#
0"&34 " '3&& $063%& 0O/ #6*-%*/( "
4* 1-& 01&3"5*/( 4:45&. '30. 4$3"5%
)&: 45"35 #: */530%6$*/( "44&.#-:

)551 888 $- $". "$ 6, 130+&$54 3"41#&
1* 56503*"-4 04




MPX.MFWFM DPEJOH
#3/?; 6<D A< D?7A3 /@ @3:037?

Qbttjoh wbmvft boe Bee . qbsu 3

#3/?; 6<D A< =7<57/. F<B? 4/C<B?7A3 1<:=BA32%7?7x57?/..:7;5 3E=3?73;13 A< B@3 A63:

7TA@ ;/A7C3 :/167:;3 1<23 OF B@7;5 @@3:09F

#/;5B/53 )67@ 7@ A63 @31<;2 /?A7193 7] AGB3? $<23 A63?3 /?3 ?357@A3?@ A6/A 1/;

@3?73@ )6347?@A /?A7193 D/@ =B097@632/I13@@B3 OF A63 =7<57/::3? /@ @6<D; 7

<4 A63 $/5&7 75B7?3 I AB37? @7:=93@A 4<?: AG63F
:B:03?32 A< [;2 D3 =?347E A63: D7A6/;1'J

)63 '$ 6/@ / C3?F @=317471/;2 @=317/9 23@7B< 7;271/A3 | ?357T@A3? 7@ 037;5 ?343?7?32 /

AB7T@ 7@ 8;<D; /@ 7TA@ /?167A31AB?3 031/B@3 7A ?34@A3?@ ' A< ' [?3 /C/79/093

A<B<D 7TA 7@ 1<;@A?B1A32 /;2 6<D 7A 9<<8@44&7<[/M6B<B? ?3>B773:3;A@ /;2 4<? A63 <@A

B@3?J@ =<7;A <4 C73D /C7;5/; B;23?@A/;2715 @3 A?3/A32 /@ 723;A71/9 -<B 1/; 9</2

A67@ /?167A31AB?3 7@ [; 7:=<?Al;A /@=31A=BYYA3 /2 @A<?3 7:;4<?:/A7<; 7; A63@

93/?;7;5 A< =7<57/: '/@=03?7F &7J@ =?<13@®WHI3I?/99F A63@3 ?357@A3?@ /?3 B@32 A< ¢

-<B ;332 A< /==?317/A3 6<D 7A /99 47A@ A<BBA632 2/A/ <? /[ C/9B3 A6/A ?3=?3@3;A@ / 9<1

[;2 6<D A63 C/?7<B@ 393:3;A@ 7;A37?/1A !; 4188:<?F /;/22?3@@

A63 =B?=<@3 <4 :B16 <4 A63 :/167;3 1<23 D3 D799

03 1?3/A7;5 7@ A< 5/7; /113@@ /;2 :/;7=B9/A3 B&I @A3?@ ' ' /[;2 ' /99 6/C3 @=317/9

CI?7<B@ =/?A@ 7; A63 '$ 167=7A@394 4B;1A7<;@ ' 7@ A63 (A/18 &<7;A3? ;2 Al
I<AI7T,@ [, 122?23@@ A6/A =<7;A@ A< [; [?3/

)63 '$ B@3@ / 9</2 ;2 @A<?3 /?167A31AB?3 A37<@F D6716 D3 1/; B@3 A< @/C3 7;4<?:/A7<;

C3?F 3447173;A [IA :[;7=B9/A7;5 2/Al 2<7;5 Y@K /?3/ <4 :3:<?F 7@ 1/9932 /| @A/18 /;2 7TA 6.

>B7189F 'A 2<3@ A67@ OF B@7;5 @=317/9Q 3@ =<3q17/9 =?<=3?A73@ D3 D799 9<<8/A 7;

:3:<?F OB79A 7;@723 A63 =?<13@@<? MA®B23 ,3@/D' [;2' 7;/1A7<;7; A639/@A

?2357@A3?@ 31/B@3 A63F /?3 <; 0</?2 A63H?AB193 /;2 7; A63 =?<57?/: 3E/:=93@ 7; A67@ <

9756A3;7:5 4/@A 7; <=3?/A7<; <? A63 <@ADFIRAAG3 7;@A?B1AT7<;

D63; D3 =?<5?/: 7; |@@3:093? D3 /?3 2<7;5 @<

7; *@3? $<23 H /;2 /@ A63 @3;A3;13 @B553@A@

A63?3 /?3 <A63? :<23@ /C/79/093 )63@3 /?3 :<?3

@=317/97@32 /:2 A63F ?3>B7?3 / 235233AL@ 53;3?/99F A63 C3?F 9/@A <;3 A6/A F<B D’



F<B? /@ @3:093? =?<5?/:@ ,63;/:/167:;31<23 ?3@B9A ?3AB?;32 7@ A63 @/:3 /@ 9/@A

=?<5?/: 7@ 1/9932 47?<: A63 1<::/;2 97;3 A63@/:=93 =7<57?/:

[22?3@@ 1/997:;5 A63 =?<5?/: 7@ =9/132 7; ' H

A63 #7;8 '357T@A3? '3:3:03? A6/A /9A6<B56 FI&3 ## 1<::/;2 1/;;<A ?3AB?; / C/9B3 A<

1?23 B@7:;5 (! A</@@3:093 F<B? =7<57?/: F<B? 1/997:;5 =?<57?/: A< 2< A67@ F<B @6<B

TA7T@ 7A@394 037;5 ?B; OF :/167;3 1<23 @< D8633Y' 1<::/;2 )67@ 7@ @7:79/? A< ##

A< 8;<D D63?3 A< ?3AB?; A< D63; F<B? 1<23 6K®3C3? 7A /99<D@ F<B A< =/@@ / ?3@B9A

47;7@632 3E31BA7;5 )63 $%+ 7;@A?B1A7<; :<CA@47?<: F<B? :/167;3 1<23 'AB@3@ A63

AB7T@ @/C32 /22?3@@ 7;A< ' H A63 &?7<82P:/A

<B;A3? & )63 & 7@ A63:3/;@ OF D6716 A63

'$ 8;<D@ D63?3 7TA 7@ 7; | @33:7;59F ;3C372)5/)*0- # ),5-66

3:27:5 97T@A <4 :/167;3 1<23 7;@A?B1A7<;@ !'4 F<B

1<??B=A A63 1<;A3;A@ <4 A63 & A63; F<B? =2<@7F<B 1/; @33 A63 /22?3@@ D6716 :/F 03

D799 13?A/7;9F 14?33G3] @< 5<<2 6<B@383327/098 7@ B@32 A< 723;A74F D6373 AG3 :

AB7@ ?3@=31A 7@ 7:=3?/A7C3 1<23 7@ 9<1/A32 C/?7/093 7@ @=3174732 <;
<4 A63 1<::/;2 7;A< D6716 / C/9B3 D799 0O

)63 A6 ?357@A3? 7; *@3? $<23 7@ 1/99323AE3F;32 <?3E/:=93

B??3;A &?<5?/: (A/IAB@ '357@A3? <? @7:=9F

(A/AB@ '357@A3? (' ;2 A67@ ?357@A3? /99<D&FZB "

/@ A63 =7<57?/::3? A< A3@A /;2 1<;A?<9 F<B? )
B3 ?3AB?;32 7; A63 I'3@B9AJ C/?7/093 1

—7<57/: <=37/A7<: H D3J99 9<<8 /A A67@ 7:)937%
SEA AV 6392 7. ' D63: A63 1<23 6/:2@ 1<:A?<9 0/18 As

(1
/16 <4 A63@3 ?357@A3?@ 1/: 6<92 / C/9BI%E/A =70 *() 0 1<27473@

3>B/A3@ A< 07A@ <? 4<B? OFA3@ 7; 93;546' Td@LO756AF A< /22 A3 C/OB3@ =/@@3

8;<D; /@ / D<?2 14 F<B /23 ;<A 4/:797/? DTA6 07A@" 2 @AS?Ti5 AB3 23@BIA 7:° @< ABIA TA

OFA3@ D<?2@ /;2 07;/7F ;B:03?@ 7; 53;32/9 Ag5AB?32 7: AB3'3AB?; C/77/093

16318 <BA A63 4<99<D7;5 97,8
: e R-02% _ CSFBL PVU QBOFM 2;
DDD 0?B13@:7A6 7;4<;B:037@ 6A:9 Surjudpv dqg Ghvfulswirg

Qbttjoh Wbmvft jo Sthjtufst —

)63 ?357@A3?@ ' A6?<B56 "' [?3 723;A71/9 4<? /99

7:A3:A@ ;2 =B?=<@3@ B:/; ;/AB?3 037:5 D6/A

7A 7@ D3 A3;2 A< B@3 A63 9<D3? ;B:03? ?357@A3?@

:<?3 4?3>B3;A9F )63 <A63? /2C/;AI53 <4 A67T@ /@

A6/A D3 1/; =/@@ C/9B3@ 47<: <B? ¢

=?<5?:@ 27?31A9F 7;A< ?357T@A3?@ 1% ; 1(%5/7- <
$

,63; ## 7@ B@32 A< 3E31BA3 / =?<57?/: A63

C/9B3@ <4 A63 7;A353? C/?7/093@ A6?7<B56 A<

CI9B3@ =/@@32 A< TAOF [;2 ;2 A63 23@BYAgar81A7<: 7: 97.3 =9/13@ A63 @B: <4

7@ =?7;A32 <BA B@7:5 A63 %(.?7A3 1/99. }63<+ (< 7@ /2232 A< A< 57C3

T W)



#7:3 B@3@ A63 %( ,?7A3 6/?2/1A3? 1/99 A< =PF9AD F<B A< B@3 1& J <? I=1] 7; =9/13 <4 [
AB3 1<;A3:A@ <4 ' /@ /; (! 16/?/1A3? )63 9783D7@3 I#J <? 192 /;2 (&K <? 1@=K 4<?"

("M16/?/1A3?4<? T@1J " H AG3@3 037;5 A63 97:8 ?357T@A3? /2 @
=<7;A3? )63 /@@3:093? D799 /@@3:093 ~
# 4<99<D7;5 7. @A?B1A7<;@ 723;A71/99F
$
$ 4+ 05

ol ?<: /1 =?<5?/::7;5 @AF93 =<7;A<4 C73D 7TA 7@
A< @A718 D7A6 <;3 <? A63 <A63? )63 /2C/;AlS

3 A67@ 7@ AB/A F<B 2< ;<A 1<;A7;B/99F 6/C3 ,
-6807 #1 1" " <BA A63 (!) <? &(#% " 83F !4 F<B /?3/
" -6807 =?<47173;A AF=T @A A63: F<B D799 47;2 / 1<:(

<4 B==3? [;2 9<D3? 1/@3 :/:3@ @/F 9<D3? 1/@
#7:3 6/@ 033; 2393A32 47<: A63 <?757:Ax?9/039@ 7@ :<?3=93/@7;5 A<A63 3F3
=?<57/: #7:3 6/@ 033; :<274732 A< ?3=9/13

=27;A <BA A63 C/9B3 <4 I'S@B9AJ )63 C/9B3 ?3AB?;32 C/79/093
7@ D6716 7@ A632317:/9 3>B7C/93;A <4 C779/093
CSFBL PVU QBOFM 3: CI79/093
Wkh DGG lqvwuxfwirg C/79/093
C/79/093
)63  7:@A?B1A7<; 7@ / C3?F 1<::<:9F B@32 C/79/093
<;37; '$:/167;3 1<23 1A A/83@ A63 4<?:/A C/79/093
3@AT7;/IAT<; %=3?/:2  %=3?/;2 C/79/093
3@AT7;/IAT<; 7@ A63 23@A7;/A7<; ?357T@A3? 4<? A63 C/79/093
23@B9A <4 AB3 @B: <4 %=3?2/;2 [2 C/79/093
%=3?/;2 14 F<B 9783 C/79/093
S3@AT;IAT<; %=3?/;2 %=37?/;2 C/79/093
)63 3@A7;/A7<; :B@A /9D/F@ 03 / ?357@A3? OBA (A/18 =<7.A3?
%=3?/:2 [;2 %=3?/:2 1/; 03 ?357@A3?@ 478 2357 @A
<? 7::327/A3 C/9B3@ D6716 /?3 @75:74732 D7A6 / §7<57] 1<B.A3
6/@6 %=3?/2 :/F 03 A63 @/:3 /@ 5773 A=7<57] @A/A
3@A7;/IA7<; 3?3/?3 @<:3 3E/:=93@ 2357 @A3?
2+5-1-27 +327-276 3. *:
, 73 9)08- 3. )2, 6)9- 75B?3 '357@A3?@ /C/79/093 A< A63 =?<57/
7 *@3? $<23
UJQ QBOFM

?B13 (:7A6 7@ /; IDI?2 D7;;7;5 /BA6<? 7@
)63 (I @@3:093? D799 ?31<5,7@3 0<A6 O°<8 1@=03?2F &7 Q@@3:09F < #/5B/53

/23 7:A3216/:53/093 )63 /@@3:093? D799 /9@ /@=03??F &7 ?3@<B?13@

(a3)



"$16 62 .((3 73 62 '$6( 9,6+ $// 6+,1*5 $53%(44; , ,1 :274%4(
1+(1 6+,5 5(&6,21 2) I+( $*,,5)24:27 "($,0 62/,56 $53%44; $0 (8(165,1 ;274 $4($ 3428,"1*
;27 9,6+ $ $53%(44; , &$/(1'$4 )24 6+( 0216+ $+($'

4(:27 1 &+$4%(2) 4711,1* $ $53%(44; , (8(16 "$16 62 37%/5( ,6
08,/ 75 $6 (',624 6+(0$*3, &20

"+(1 21'$; 6+ 7*756 30
"+(4(  (,$ 1128$6,21 67'.2 (,$ $&624; 4(5621

14+,5 (8(16 ,5 )4(( $1' 9,// ,1&/I7'($ 170%(4 2) 5+246 6$/.5'§121564$6,215 ,1 4(/$6,21 62 6+(
$53%(44; , 746+(4,1)240$6,21 $1' 6,8.(65 $8%,/$%66B6 4$53%(44;-$0 (8(16%4,6( &20

"+(1 $674'$; 6+ 7*756 $0
"+A4(  $/$% *( 64((6 $1&+(56(4

1+((8(169,// 471)420 $0 716,/ 30 !,&.(65 $8%,/$%/( 624R+$5( $6
+663 08&44$53-$0 24* 7. 1(:6 (8(16

"+(1 $674'$; 6+ 7*756 $0
"+(4( #5*2/ 42 %), 4((1),(/'5 $&+:;1//(6+ 295 #

715)420 $0 716,/ 30 4(( (164: %76 '21$6,215 9(/&20( 746+(4 ,1)240$6,21
+663 6(&+120$&+ (24* (8(16%4,6( &20

"+(1 $674'$; 6+ (36(0%(4 $0
"+(4(  $6(5+($' (164%/ ,%4%4; 4,1&( 215246 2%$' $6(5+($

1+( (8(16 9,// 471)420 $0 716,/ 30 746+(4,1)240$6,21)8(( 6,&.(65 $4( $8%5,/$%/( $6
+663 999 (8(16%4,6( &2 7. (8(16







Dibsn Qsphsbnnjoh po uif
Sbtgcfssz Qj

(& #+#

R

O T A 3 QR
& %)

A I G SN €
( &" ' (i
$&H&I" ") T (- (& (

CH o - 'H&# &+
+ORHS - (O )(H& # (' #H

&)™ " ( #$& (" (1 (!

&I" 'H& ((+ "#H& H( & #HS -
&#)"  +( $&H &N vy v
$#" - FHSHI( " "+ &'(# (
#' & &" ) # & +(
$ U (H#H# S (# (")

( # (H&  # +H& S&H&!  ##

(&) # $&H&! )

& " # HH #

+(" M- (O (B & %)
(#) +  #'(" #"# &S (H&-

C( @& #(CC0C )#H& +(
%) & '#&") (#"

WH () ) A
%) ( )"(" (% S&H&N " twr ("
wow( ", (#)(& (#H& +
& - %3 " ( # S # #H)(&
S&H&I" (H(  "™& ) ' * H&H)
W) #&( % &

#) & "(&'( " & " & #)(
& (' ## & &" HHE (H (#
#)& 'S &&- $EH &N " & &-




31.#4"(-& (3$1 2$+%

+H( % (& ($&' # & ($&

- 3'(2 13("+$ 6% (-31.#4"$ 83'.- (3$13.12 -# 61(3% 2(,/+$ ".1.43(-$2 %.1 "../$1 3(5$
&$-$13.12 - "./43%1 2"($-"$ - (3%$13.1 (2  ,4+3(32*(-&

"3 (-$1 " IL(2(-&  -41$1 % (35,2 '$

(3$,2 3'$,2$+5$2 1$ 1/(3118 -# "- I$ -8 *"0p !

#3 2314"341$ 3'$ + -&4 &$ 24//.132 3'$8 " -

$5$- 1$.3'$1 (3%1 3.1 .1)$"32 - /1.81,,(-& +-&4 &$2 +(*$  -# 2"+
3'$ %.1 23 3$,$-3 (3%1 3%2 581 /1.&1%22(.- .%

3$13.12 "- I1$ /1."$22%# 42(-& ".,,.- -4,1$12 '$ %.1 +../".-2314"3"'2 23135 +4$%

$3'.#2 1$& 1#+$22 % 3'$ - 341% % 3'$ (3%$,2 -# 3%1,(- 3(.- ".-#(3(.- [+42 - .I3(.- + 23%/

6(3'(- 3'$ (3$13.1 -"-3123 6(3' /1.&1,,(-& 5+4% 83'.-92 %.1 23 3$,$-3 (2 #(%%$1$-3 (- 3

+-&4 &$2 +(*$  +(232 1182 1$ 315312$# 183 (351 332 581 2$04$-"$ +(23 34/+$ .1 #:

+./(-& 3'1.4&" - (-#$7 2$04$-"$ ".4-3$1 .18  #("3(.- 18 . (++42313% 14- 3'$ (-3%$1"3(5:

(-"1%$,$-3(-& /.(-3%1 83'.- (-3$1/1$3%1 -# #$%(-$ +(23

'$ /1.&1,,$1'23.*.6'.6,-8(3%,2 AAA d @ "4/5/6/7/8°

3'$1$ 1$ .1 3$23 %.1 -4++ /.(-351 (- .1#$1 3.

/1$5%-3 +../(-& !$8.-# 3'$ $-# % 3'$ +(23 - .6+../3'1.4& 3'$ +(23 38/% %3%$1 3'$

"-3123 (3$13.12 /1.5(#% 68.% 2(&- ++(-& 3' 3
3'$ ".-3(-$1 ' 2 1$$- $7' 423%# %.1"(-& 3'$

+../ 3. 3%1,(- 3% AAA iru | Ig d=
111 sulgw I/
&$-$13.1 (2 - 1231"3 ".-31.+ ,$" -(2, 111 aG

3'3/1.#4"$2 2$04$-"$ 1$341-(-& -$65+4$ 456 7 8

$™ 3(,$ (3 (2 "++$# $-$13.12 (- 83'.-

1$28,1+$ 1884+ 1 %4-"3(.-2 '3 #(23(-&4(2'$2 .33 3'$ 31 (+(-&".,, %3$1 3'$ /1(-3 23 3$,$-3
1884+ 1 %4-"3(.-2 %1., &$-$13.12 (2 3' 3(-$ $-241$2 3'3 $" (3%, (2 /1(-3$# .- 3'$
&$-$13.12 1$+(-04(2' "-31.+ 18 " ++(-& S($RS+(-$ 2 ./1.2$# 3. 23/ 1 3$ +(-$2

(-235 # % 1$341- '(2 ++.62 &$-$13.12 3. I$

1$24,$# + 3$1 .- $-$13.12 1$ 38/(" ++8 42$# '$ %.1 23 3$,$-3 &$-$1 332 - (3$1 3.1 .1)$"3
3. (,/+$,$-3 (3$13.12 143 3'$8 " - I$ 42$# 3.  %1., 3'$ +(23 18 //+8(-& 3'$ (331 %4-"3(.- '$



1$24+3-3 $"3 '2  -$73 ,$3'.# 6'("
"$22$2 (3$,2 (- 3'$ 2$04$-"$ .-$ 3 3(,$

3./ 3%1 3(.- $7"$/3(.- (2 1 (2$# 6'S- 3'$1$ 1$
(2 (- 341- 3$1,(- 3$2 3'$ %.1

-.,.1%$ (3%,2

+./ . (++42313% 6%"-"1$ 3% - (3%1 3.1

AAA { @ Iwhu+*45678*%,

AAA olghv
*S|wkrqg_glwhudwruv_qdgg_gjhghudwruv*

6./%- %(+$ 61(353'S +(-$2 .% 3573 -# "+.2$
(3

AAA ig @ rshg+%wlwohlw{w%/ %z%,
AAA iglzulwh+olghv,

'$ %(123 " ++ 3. 3'$ -$73 ,$3".# 1$341-2 3'$ %(128A iglforvh,

#(&(3%.13'$!(- 18 2304%-"$

AAA {1gh{w+,
*4*

I$-3'$%(+$ & (- 3'(23(,$ %.11$ #(-&

AAA ig @ rshg+%wlwohlw{w%/ %u%,

412$04$-3 " ++2 1$341- 3'$ 1$23 .% 3'$ 2$04$-"$ S # $ ™ +(-$.% 3'$ % (+$

AAA {1gh{w+,
*5*
AAA {1gh{w+,
*6*
AAA {1gh{w+,
*7*
AAA {1gh{w+,
*8*

3./ 381 3(.- $7"$/3(.- (2 1 (2%# 6'$- 6%
33$,/33. 1$ # !1$8.-# 3'$ $-# .% 3'$ (3$1 3.1

AAA {1gh{w+,
Wudfhedfn +prvw uhfhgw fdoo odvw,=

lloh %?vwglgA%/ olgh 4/ lg ?prgxohA
VwrsLwhudwlrg

$ "- +./ 581 3'$ (3%13.1 6(3" 3% %.1
23 3%,%$-3

AAA iru | lq lwhu+*45678*=
111 sulgw |/

111 aG

45678

-8 83'.- .1)$"32 ' 5$ 14(+3 (- (3$13.12 .1

AAA iru olgh lg igluhdgolghv+,=
111 sulgw olghlvwuls+,/

111 aG

S|wkrg Iwhudwruv dgqg jhghudwruv

$1$ 3'$ 1$ #+(-$2 ,$3'.# 1$341-2 +(23 %
+(-$2 3'$- 3'$ %.1 23 3$,$-3 +../2 3'1.4&" $ "
+(-$ '(2".4+# /1$2$-3 /1148, %.1 + 1&$ %(+$
2 3'$ $-3(1$ ".-3$-32 6.4+# 1$ 1$2(#$-3 (-
$,.18 . 1" 3.3'$2313 .% 3'$ %(+$ -# " ++
3'$-$73 ,$3'.# ".4/+$.% 3(,$2

AAA iglvhhn+3,
AAA iglgh{w+,1vwuls+,
*S|wkrg*

AAA iglgh{w+,1vwuls+,

& jr edfn wr vwduw ri iloh

*lwhudwruv*

(22,6233 5+4% (- 3(2"2% +(-$ .%
3$73 (2 /1.#4"$# $ " 3(,$ -$73 (2" ++$# $
"o1S# IS 1S, (-(-& +(-$2 6(3' %.1+../

AAA iru olgh lgq ig=

111 sulgw olghlvwuls+, /
111 aG

dgg jhghudwruv

$7,/+$ (3%$13.12 13 $5(#$-3 (- %(+$ '-#+(-&

$3'.#2 1$3% 2.,$ 1/(31 18 +(-$2 .% 3$73 2

#3 3.61(3$3. %(+$

AAA olgh @ %S|wkrg Iwhudwruv dqg jhghudwruv%
AAA olghv @ %_qg%J1mrlg+olghlvsolw+,,

3./ 3$1 3(.- $7"$/3(.- 3$1,(- 352 3'$ +../
$#.-.325$ (31$" 42$3'$ $7"$/3(.- (2" 4&'3
18 3'$ %.1 23 3$,$-3 $" - 5$1(%8 3'$ $7"$/3(.-
(2 1(2%# 18 "++(-& 3'$ -$73 ,$3'.# 3. 1$ #
I1$8.-# 3'S $-# .% 3'$ %(+$



AAA iglgh{w+,1vwuls+, %.1 23 3%,3%-3
Wudfhedfn +prvw uhfhqw fdoo odvw,=
lloh %?vwglgA%/ olgh 4/ lg ?prgxohA AAA iru | lg idfwruldo+7,=
VwrsLwhudwirg 111 sulgw I/
AAA 111 aG
4 459 57
A .13 &1 "$%4+ $7(3 42% 3'$ 318 $7"%/3
23 3%,%-3 '$ "L /+$3% +(23 (2 &3$-$1 3%# .- $7$"43(.- %
3% %.1+../ 1 +.-& +(232 3'(2 (2 - (-$%%("({
AAA wul= iglgh{w+,lvwuls+, 42% % ,$,.18 -23%# (3 6.4+# !$ 1$33%1 3.
111 h{fhsw VwrsLwhudwlrg= sulqw 9%hqg ri iloh% &$-$1 3% 3™ (3%, .% 3'$ +(234/.- $" (3%1 3(.-
111 % 3'$ %.1+../ - 213 6% -$$# - (3$13.1
hag ri iloh 13%1 3'-  %4-"3(.- 3'3 ,$1$+8 1$341-2
2%04%-"$ $ ".4+# "1$ 3% - (3$13.1 6(3' 3%
&(# (&($& # #&($& (351  %4-"3(.- 143 3'(2 "($5%$2 +(33+$ 2 3

$-3(1$ 2504$-"$ % % "3.1( +2 6.4+# 1$ "1$ 3# (-
-3'(22%$"3(.-6$2'.6'.63.61(3% (3$1 3.12 -#  $,18 6'$- 6% 1- % "3.1(+ 413'$1,.1$
&$-$13.12 $ 61(3%5  %4-"3(.- 3. "./43%  3'$ %.1 233%$,$-3 14-2 (3$1 .- 3'$ 2$04$-"$
% "3.1( + 3. (++42313% '$ % "3.1(+ .% -4,'$1 (86 8
3'$ /1.#4"3 % ++ [.2(3(5$ (-3$&$12 4/ 3. -#

(-"+4#(-& 3'$ -4,1$1 42 %"3.A(+(2 7 7 /+$,$-3%# 2 - (3%13.1 3% %"3.1(+
7 1$"(%(" ++8 %.13'(2 $7 ,/+$ 6% 1$  /$1 3(.- (2 #$%(-$# 2 3'$ "+ 22 1$+.6

(-3$1$23%# (- &$-$1 3(-& 2$04$-"$ .% % "3.1( +2

%1., 3.- fodwv Idfwruldo=

ghi bblglwbb+vhoi/g,=
$%(-$ 3'$ % "3.1( + %4-"3(.- $(3'$1 38/ (3 (- 3 vhoilg @ q

3'$ 83.-".,,-#+(-$.125%(33. %(+$ -# vhoilidiw @ 3
(,/.13 (3 vhoilfrxqw @ 3
ghi gh{w+vhoi,=
ghi idfwruldo +q, = li vhoilfrxgw A vhoilg=
idfiw @ "4° udlvh VwrsLwhudwlrq
frxqw @ 4 vhoilidfw -@ vhoilfrxqw
zkloh Wuxh= li vhoilidfw ? 4=
li frxqw A g= vhoilidfw @ 4
uhwxuq idfw vhoilfrxqw.@4
hovh= uhwxuq vhoilidfw
idfwldsshqg+idfw” 04 -frxqw,
frxqw .@ 4 $"+ 1% - (-23-"$.%3'$ "+ 22

3$3'33(2(2-.3 -(3%13.1 (3(2)423 1%3&4+ haa i5 @ Idfwruldo +7,
%4-"3(.- 3" 3 /1.#4"$2 +(23 .% 3'$ % "3.1( +2 4/

3. # ("+AH(-& - $-$13% 3'$ %(123 %(5$6" ++ 3'$-$73 ,$3'.# ".4/+$.% 3(,$2
% "3.1( +2 3.
AAA i51gh{w+,
AAA idfwruldo+7, 4
~[ 4] 5/ 9] 57° AAA i51gh{w+,
5
'$ % "3.1( + %4-"3(.- /1.#4"$2  2$04%-"$ AAA i51gh{w-+,

+(23 $"-3'$-+../3'1.4& 3'(2 +(23 42(-& 3'$



9

63581 6'$- 6% 33%$,/3 3. +../ 3'1.4&' (3
42(-&  +(23 "./1$'$-2(.- ".-2314"3 -
$7"$/3(.- (21 (2$#

AAA 5 @ Idfwruldo+7,

AAA A iru | 1g 15

Wudfhedfn +prvw uhfhgw fdoo odvw,=
lloh %?vwglgA%/ olgh 4/ lg ?prgxohA
W|shHuuru=Iwhudwlrg ryhu qrgOvhtxhqfh

41"+22,8'5% -$73 ,$3'.#143 (3 +2.
“$$#H2 - (3$1  ,$3'.# 3. ,*$ (3 -
(3%13.1 $ 2(,/+8 -$$# 3. ## 3'$ (3%1
$3'.#3.3'$ "+ 22

fodvv Idfwruldo=
ghi bblglwbb+vhoi/g,=
vhoilg @ lgqw+q,
vhoilidfw @ Iqw+3,
vhoilfrxgw @ Ilgqw+3,
ghi gh{w+vhoi,=
li vhoilfrxqw A vhoilg=
udlvh VwrsLwhudwlrq
vhoilidfw -@ vhoilfrxqw
li vhoilidfw ? 4=
vhoilidfw @ 4
vhoilfrxqw.@4
uhwxuq vhoilidfw
ghi bblwhubb+vhoi,=
uhwxuq Vvhoi

$'+ 13 -$6 (-23 -"$.% 3'$ ,.#(%($# "+ 22
AAA 6 @ Idfwruldo+7,

66$"- (35135 .581 (3 (-3'(2$7,/+$ 42(-&
+(23".,/1$'$-2( .-

AAA M iru | Ig 16
~| 4/ 5/ 9/ 57"

'$- 1$&4+ 1 2411.43(-$ 1$341-2 (32 23" ' g($+# 23 3$,$-3 $- 1452
" -2$04$-3+8 3'$ 2411.43(-$
"3 18 1 $-3318#  $-$1 3.1 %4-"3(.-2 " ++

%1 .,$ (2 ./I$#

8($+# (-23%# .% 1%$341-

$-$13.12 1$ 1$24,$# 18 "++(-& -$73

'$ 23" %1,$ (23'- 2411.43(-$2 -#
1$3 (-$# $- 1+(-& 3'$ &$-$1 3.1 3. 1$ 1$24,$#

6'$1$4/.- 3'$8 1$24,$ %1., 3'$ /.(-3 )423 %3$1
3'$ 8($+# 23 3%,$-3 $-$13.12 3'$- ".-3(-4$ 3.
$7$"43$ 4-3(+ 3'$ -$73 8($+# 23 3$,$-3 (2 " ++
. (++4231 3% 3'$ % "3.1(+ %4-"3(.- 1.5% (2 19
61(33$- 2 &$-$13.1

ghi idfwruldo+q,=
idfw @ 4
frxqw @ 3
zkloh Wuxh=
li frxqw A g=
udlvh VwrsLwhudwlrg
hovh=
li frxqw $@ 3=
idfw -@ frxqw
frxqw .@ 4
|lhog+idfw,

$"+ 1$ - (-23-"$ .% 3'$ &$-$1 3.1 -# (331 3%
5$1 (3

AAA i7 @ idfwruldo+7,
AAA M iru | g 17
~[ 4] 5/ 9] 57°

)" e
3$13.12 (- 83'.- /1.5#$  &$3 -$73 (33,
$3# (% -$73 2 6%++ 2 $-2 %

2(&- ++(-& 3'$ $-# .% 3'$ 2$04$-"$ 3./ 3%1 3(.-
$7"$/3(.-  '$ (-"+42(.- % - (331 ,$3'.#

(- "+22 J15#$2 - (-3$1%"$ 3. +./(-&
23 3%$,$-32

3$1 3(5$ /1."$#41$2 " - 1$ #$5%+./$# 6(3'.43
-8 *-.6+$#H&S % (-331-+ 2314"341$ % 3'Y
(351 3(.- .$"3 3$13.12 1$ (#$ + %.1 /1."$22(-4
+.-& .1 $5%- (-%(-(3% 2$04$-"$2 1$" 42% $ "
(3%, .% 3'$ 2$04$-"$ (2 &$-$1 3$# .-+8 6'$- (3 (2
1$%$1$-"$# '$ $-3(1$ 2$04$-"$ 3'$1$%.1$ #.$2
-.3'5$3.1$ 1$2(#$-3 (- ,$,.18

$-$13.12 1% %4-"3(.-2 3'3 "- 1$ 1$24,$#
%4-"3(.- 3. I$
1$24,%# $" 3(,$ 3'S -$73  ,$3'.# (2 " ++$#
$-$13.12 1$ 3'$1$%.1$ ,.1$ +(*$ ".1.43(-$2
"o1$ 42%# %.1 "
J$1 3(5$ ,4+3(3 2%(-&



5($7 0$* 5(0,1'6 O( :+<

'$6 '5$:1 72 ,18; ,1 7+(
),567 3/$&( 12: 7+$7 27
0%$*6 $5( $// )$',1*

$1*(5 7(9(

527( 0<),567 <7+21 *$0(
721,*+7 &2857(6<

+( $* < +,&+
0($1 &23,(' 7+( &2'( 287
2) 7+(0%$*3$=,1(

,021 21(6 $51,086

I 0%.($ '21%$7,21 7+,6
$)7(51221

((3 83 7+( *5($7 :25.

29( <285 0$*$=,1(

$1 931 (66(/

+$1. <28 9(5< 08&+ )25
<285 $0%=,1* :25. 7
5(0,1'6 0( +(1  :$6
86,1* 7+( #! :$< %3&.

$1' 5($',1* 7+( 0$*$=,1(6
(+$',1 581&(7+(1

867 5(&(,9(' 0< 0$*$=,1(
%81'/( 122.,1%)25:$5' 72
(1517 287 620(352-(&76

& +==.'6
7
ottt $*) %% )+
(&(1(17 &$1 7 :$,7 72 5(3
7

62/$5

+( 0267 ,17(5(67,1* 7+,1*
7+( 6721(:25. ,1 7+
%$&.*5281" 2) 7+( 5%$7
63/(1',' 3,&785( 2) 7+
<$87+25 /$',(6
25'(5/<  48(8(
6287+(51 3,(5 2) 521%5,
15 (/)25' 7+(),567 (5
5,"*(

$0(6




