
!"#$%%&'

()*+,-#./#0-1#2/3#"4/561/415,78#59+,):;<=#
,>:-59+,-:15,78#?@ABC'

D4E#F)</8#D>,G4+8'



W<:/J15,78#>M*>1R<#Q4-,,R<#5>#>107<>8'



vdPNOgNwTcPN'xTQTLd'
!! x#-<G9<>M5+#-0,R<#,-8#6G<>1#,G-#5>14)#-J7#><6>97,><-#
:>,-915,P<>8#Q4-,,P8#0-1#J/KI#*74MU/'

!! C6;/).'.$129'+,/('%'./9>/2@*%'H$.++?/'H).'/.'2/0(69*(@+2'
./0)129+2/.'

!! "4/0>1,P</M#<-#t>X)Q/M,>#9-4-0:+415:10)u=#7J;8'

!! 2@<292&'H$.++3&=''

!! 1B1"(@&=''

!! H4/92&=''

!! 2""2)60)1;'*>#+.0.'#'.1,+%'1.)';"".='

!! ,>)'0,*('2B1(".'H24+20$)1;'6$(*7)($9*)+.='*>#+.0.''

!! -J-1:>G:-1#P<-#>J1JKP/<#UN,-'



D/.m%0?/0.&'0%'H$.++#ttt'
!!y#-JK/I5:>4/8#,-*+,-:1078#/415,783'

!! e'5'gh'y'M''

!! %'*0.<2$;'g'79/2)'+9.'1"#*%'*0%'H$.++#'1.)'%'*0.<2$;'M'

6$(*.$+,m2)'0%'7).8($;'Bn(@&'

!!�9>1#J4/UKN,-:-#/41-0R<#:1,R<EEE'

!! l$.++3&'1;<202&'*0(/';A(/.'h'X1.)'6.$;""%"2&'*0(/'e\zzz'



{/."".10)1,&'($)*+,&'
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r = x cos" + y sin"

" * [0,+ ], r * R

[" * [0,2+ ], r - 0]



|""2&'6"%$(8($92&'H).'0%'H$.++#'
!!x#J4/+Q/I,><+#59P5+#;8#+,1:/</>16N8#5M<)4:+5+3'

!!x#Q4-,,N#/4Gv>:-1#-J7#6I/#5+,>G-#5:/#9R4/#:-#/J/G-#

61-J>4<)'

!!l<:G5:4/T-3#P<-#5+,>G/#/4Gv>:-1#-J7#:+<#:/,N#

Q4-,,R<#J/M#:/#61-J>4</I<'

!! }$.0;+2'*0.<2$;'0)&'*@/020.H+3/2&'h'1.)'e'1.)'."";m(@+2'

0)&'*@/020.H+3/2&'!'1.)'"'2A(+()?/(/0.&'30*)'0)&'H$.++3&'

6(@'03+/(/0.)'*0('*%+29('.@0,'

! 

r(" ) = x0 cos" + y0 sin"



!9/.1.&'*@**?$2@*%&'
!! O1-#P<-#5I</K/#5+,>G;<#*PK/M,>#<-#U4/I,>#:+#Q4-,,N#J/M#
:-#61-J>4<)'

!! D+,1/M4Q/I,>#Q1-#0)*>#5+,>G/#:+<#+,1:/</>16N#:/M#
5M<)4:+5+'

!! H9>61)v/M,>#:18#5M<-4:N5>18#-M:P8#5>#5I5:+,-#
5M<:>:-Q,P<;<#,>#)X/<>8#:-#1#0-1#+0
!! E('.6(03"2*+.'(/(+;m20.)'!"#$%$&'()((*+,)(-&'
XcqqigiWc~Ld'cOOce\'

!! !/#5+,>G/#:/,N8#:/M8#S-<#MJ)49>1V#,-8#6G<>1#:+#Q4-,,N#J/M#
J>4<)>1#-J7#7K-#:-#5+,>G-���'

!! G'.6,*0.*%'.6,'0('+%72/)1,'*%+29(='1.)'%'H4/9.'+2'0(@&'
;A(/2&'29/.)'1()/#=';$.'6$,12)0.)'H).'1()/#'H$.++#'



!.$;72)H+.'2B$2*%&'H$.++#&'.6,'

�'*%+29.'

A. $.

FG$HI-+I$(+$J("H+I'("#K+("+I=!H,<)=',$:
,$+KL$.+#H.+GH&"(M.+NO",,M.+$GHLMN=',$:
)'N!$!OH,M("+$P:

!"#$%&'()*+%,-+./0,-+123456



!.$;72)H+.'2B$2*%&'H$.++#&'.6,'

�'*%+29.'



k).H$;++.0.'*0('>?$('�Li��'



!9/.1.&'*@**?$2@*%&'*2'�,+().�'

+($8#'XqLd�OiNdP\'



�#+.'I('�'{/0(6)*+,&'.1+?/'



�#+.'J(^'`20.*>%+.0)*+,&'*0('

>?$('�Li��'1.)'�n%8(8($9.�'

Q+GJ("!".+)'))RO$')*.+/?55S>S@?674+?44?B9+G"O=')H<T$H+KL$.+#H.+'G<OU=')$.:
*,H#=(=$HI$J.+,$+=OHTK(#H=+<V=("+#=+A+!"H+!<&$#=+#=+$.

W',GL*OX,"#H!-+)*,$JX)*P:
Y+G"O"G<(X+"G$H!K(H)*+U"O"!#*OJT$#"H+X.+ZK,=H"[+GO=.+#=(+URO=+#X(+$H!K(X(:
/57824S0869+:



�#+.'�(^'!$(:("#'*0(/'1./(/)1,'

>?$('



!2$9"%n%'0(@'."H,$)<+(@'
!! O1-#7K-#:-#5+,>G-#-0,R<##2%3'0

!! �LO'X"#"$%&'(")"$*+('(",,-(../01(2345/678(2(9:7;68<=>?(

i�1��+���# '~~#+#K>Q7,><+#tL+T/T/4G-u'

!!r4>8#7K-#:-#:/J10)#,PQ15:-#5:/#i����'

! 

r = x cos" + y sin"

d4,1(18*0?00e2%?068*fL33PNPKQEIA*QAAQ\g.



k29H+.'69/.1.'*@**?$2@*%&'



_,$@:(&'1.)';"".'>.$.10%$)*0)1;'
MQRR\.

MQRR\*7%*
h'1(%(#77;,%8*

+2177;8.

MQRR\*7%*
$i2?j#.
1k1&#"4"%2#.

d4,1(18*
0?00e2%?068.
fQ33PNPKQEIA*

QAAQ\g.

d4,1(%8*0?00e2%?068.
7%*%l40m06*

'0&#+2-771&#8999.

XBbnIPWS.



(>#:4/J/J/1+,P</#,>:-59+,-:15,7#?@ABC'



D/.H1.),0%0.'H).'2/0(6)*+,'

1B1"4/'
!! H:/#U1/,+9-<107#PK>Q9/#J/17:+:-8#MJ)49/M<#-40>:P8#

J>41J:R5>18#0M0K10R<#-<:10>1,P<;<'

!! �)(+%>./9.'0$(89+4/'X8$(B0.='+6)*1,0.='690*2&\'

!! �)(+%>./9.'.@0(1)/#04/'X$,72&=':972&='6)*0,/).\'

!! {@$B02$%':)(+%>./9.^'./9>/2@*%'1@1")1?/'(6?/'

X6$(H$.++.0)*+3/4/'#'./26)<B+%04/\'

!!"/KKP8#>T-4,/QP8#5:+#U1/�-:410N'

!! 1B00.$.'

!!`)1$(f*@*0()>92&'



!$(*7)($)*+,&'04/'1B1"4/'
!!y#0I0K/8#J4/561/4Gv>:-1#-J7#:+<#>XG5;5+3'

!! X+@+A-
B,CD@DA-

B#!B((

!![-:)#5M<PJ>1-#5>#P<-#9R4/#,>#:4>18#,>:-UK+:P83'

!! E)&'*@/020.H+3/2&'0(@'13/0$(@'0(@'1B1"(@'

!! E%/'.109/.'0(@'1B1"(@'

!! O1-#Q<;5:N#-0:G<-#/#><:/J15,78#61>M0/KI<>:-1'



D/9>/2@*%'1B1"4/'+2'H/4*0#'

.109/.'



!$(*7)($)*+,&'+2';H/4*0%'.109/.'
!!y#9R4/8#?@ABC#QG<>:-1#

s�61)5:-:/8'

!!x#-J>107<15+#5:/9>I>1#

5>#0/1<)#5+,>G-#0R<;<'

!!�J/K/Q15:10)#161-G:>4-#

tU-41)u#>T-4,/QN#'

!!W<-KK-0:10N#0-1#J)K1#,>#

:+<#0KG5+#SU-*,G6-V'



�^_^hZjn�^]#?@ABC#�hZ_`k@hf'



o,H()'2)*.H4H#&'0(@'

H2/)12@+3/(@'+20.*>%+.0)*+(B'
!!D><#P9/M<#7K-#:-#59N,-:-#-<-KM:107#:47J/#

J>41Q4-TN8'

!!"4/5J)*>1-#6+,1/M4QG-8#,G-8#Q><10>M,P<+8#,/4TN8#

J/M#>J1:4PJ>1#:+<#-<G9<>M5+#/J/1/M6NJ/:>#59N,-:/8'

!!!47J/83'

!! !$(262A2$H.*9.'0(@'*>#+.0(&'6(@'./.m%0(B+2'?*02'/.'

+.&'7?*2)'69/.12&'+2'6"%$(8($92&'H).'0('*>#+.'0(@'



l).'62$)60?*2)&'H/4*0#&'

1.02B<@/*%&'1.)'+2H3<(@&'



G'6$(262A2$H.*9.'
!!y415,78#:/M#59N,-:/8#SJG<-0-8#-<-T/4)8#e#�#j@@��Ab#

aZcj^V'

!! {6)"3H(@+2'3/.'>.$.10%$)*0)1,'*%+29('X*@/#<4&'0('

13/0$(':;$(@&'0(@'./0)12)+3/(@\'X+AFDA\'

!! �6("(H9m(@+2'0%'H4/9.'G(

!! D6(<%12B(@+2'0.'>.$.10%$)*0)1;'X.6,*0.*%'1.)'H4/9.\'

H).'1;<2'*%+29('



a'2/0(6)*+,&'
!!l4910)#0U-<:15,78#:/M#-<:10>1,P</M#S>J1K/QN#
5+,>G;<#5:/#J>4GQ4-,,)#:/MV'

!! O1-#0)*>#5+,>G/#94N5+#:+8#0KG5+8#SJE9E#MJ/K/Q15,P<+8#
-J7#:/<#-<19<>M:N#-0,R<V#Q1-#J4/561/415,7#:/M#40

!!l<-vN:+5+#5:/<#JG<-0-#-<-T/4)8#:;<#:1,R<#:/M#1#
0-1#*#Q1-#:/#5MQ0>041,P</#40

!! 25(6(2(7(1589#*'0
!! 35(6(3(7(19$:#*'0
!!D1-610-5G-#L+T/T/4G-8#;<25=<35=77(0

!! H8(62I89J(=KL8<6/?(68=K?(04;2M;(6N;(I8"7;>6/3N("K<N'



}$)0)1#'0(@'H2/)12@+3/(@'

+20.*>%+.0)*+(B'
!"#$%

!! lJ/:>K>G#,P*/6/#-<-Q<R415+8#-<:10>1,P<;<'

!! l<>0:107#5>#,>:-:4/JP8#:+8#>107<-8#:/M#-<:10>1,P</M#SJE9E#
(>410N#>J10)KML+#-J7#)KK-V'

!! l<*>0:107#5>#61)T/4>8#,/4TP8#*/4IU/M'

!! l<G9<>M5+#J/KKR<#>,T-<G5>;<#><78#-<:10>1,P</M#5>#P<-#
tQI4/#>J>X>4Q-5G-8u'

#&'('%

!! ")4-#J/KI#-J-1:+:107#5>#,<N,+'

!! ")4-#J/KI#-J-1:+:107#5>#MJ/K/Q15:10N#159I#S-KK)#,J/4>G#
<-#U>K:1;*>G#,>#J-4)KK+K+#>J>X>4Q-5G-V'



SZgan�^#g@_a@Ah`=#`_Z�^`V'



�.*)1#')73.'
!!�Z``=#�na�n_=#�^h�@b@Aj@`#o��$'

!! �>01<R<:-8#-J7#P<-#Q<;5:7#J>4GQ4-,,-=#:/#

:/J/*>:/I,>#5:+<#>107<-#,-8#0-1#:/#-TN</M,>#<-#

t0/MK/M41)5>1u#5-#TG61#QI4;#-J7#:/#-<:10>G,></#J/M#

-<-v+:/I,>#'



G'2)1,/.'*./'2/2$H20)1,'6279('
!! H:79/83#+#>K-915:/J/G+5+#:+8#><P4Q>1-8#J/M#

59>:Gv>:-1#,>#:/#6>6/,P</#J>4GQ4-,,-'

!!x#><P4Q>1-#-J/:>K>G:-1#-J7#6I/#J-4)Q/<:>83'

!! {*402$)1#'2/3$H2).'

!! {A402$)1#'2/3$H2).'

!!!/#J>4GQ4-,,-#K>1:/M4Q>G#5-#K)5:19/#J/M#01<>G:-1#

,P5-#5:+<#>107<-'

!! D/09'0%&'2)1,/.&'>$%*)+(6()(B+2'0('6279('04/':.<+974/'



a'($)*+,&'0(@'62$)H$;++.0(&'
!! 5#9'6#2#9'%3#9''0

!! O!QRFST('



G'*@/;$0%*%'
!! Q6(R#*#9'Q58:S(7T#9'Q5U1V(7(W#9'Q$XYZ['\90

!! *%(T(0-1#W(-JK)#Q1-#PK>Q9/#:+8#U-4I:+:-8#0)*>#
><>4Q>1-0/I#J-4)Q/<:-(0

!! Q$XYZ[(PK0>1#:+<#J>4G,>:4/#J4/8#:+<#JK+51P5:>4+#-0,N'
!! Q58:S(61-:+4>G#:+<#J>4G,>:4/#5M<>9N'
!! Q5U1V(61-:+4>G#:+<#t/,-K7:+:-u#:+8#J>41,P:4/M#S9;4G8#
MJ>4U/K10P8#,>:-U/KP8#7J;8#t-Q0)*1-u#0KJEV'

!!y1#6I/#:>K>M:-G>8#>G<-1#+#)*+,)-./0%)12-3).4=#><R#+#
J4R:+#+#)5+,)-./0%)12-3).4%



E('1$)0#$)('0%&'*@/3>2).&'
!! �>01<)>1#+#0G<+5+#:+8#J>41,P:4/MEEE'

!! O1-#:/#>J7,></#J1*-<7#5+,>G/3'

!! �J/K/Q15,78#:+8#J4R:+8#J-4-QRQ/M#0-1#61-:N4+5N#:+8#5>#

9-,+KN#:1,N'

!! UAV&W(#C+%(@+%@S-,CD%(@D%@S-((

!! [-KI:>4-#-J/:>KP5,-:-#7:-<#94+51,/J/1N5/M,>#0-1#:/#

,P5/#74/#:;<#-J/5:)5>;<#:;<#5+,>G;<#,>:-XI#:/M83'

!! UAV&W(#CX@YYZ%(@Z%@SYY-
B((

!! [-:)#5M<PJ>1-3#61-:N4+5+#59>:10)#G5;<#-J/5:)5>;<#

-<),>5-#5:-#5+,>G-'



E('1$)0#$)('0%&'(+.",0%0.&'
!!r-5Gv>:-1#5:+#6>I:>4+#J-4)Q;Q/'

!!D1-:+4R<:-8#:+#5>#9-,+K)#>JGJ>6-=#-J/T>IQ>1#0-<>G8#

-J7:/,>8#0-1#t-<R,-K>8u#:4/J/J/1N5>18#:+8#

J>41,P:4/M'

!!"4/5PQQ15+#MJ/K/Q15,/I3'

!! UA[!\(#YYZ%@S@BZ%(,Z%,SYY
B(



E('1$)0#$)('0%&'2HHB0%0.&'*2'.1+#'
!!�J/K/QGv>:-1#,>#:+#U/N*>1-#:+8#U-*,G6-8'

!! U%$*]^(#@YY"_YY((

!!�J/M#]#+#P<:-5+#:+8#T;:>1<7:+:-8#Sn_a^_`na}V'



a'."H,$)<+(&'
!! �>01<),>#,>#,G-#>107<-#!#0-1#:-#5+,>G-#:+8#-4910N8#
J>41,P:4/M#^"%___%^`'

!! O1-#0)*>#bn%($(6"%(_(_(%`%(-<-v+:/I,>#5:+#Q>1:/<1)#a2a(:/#
5+,>G/#>0>G</#J/M#,>1R<>1#:+#5M<)4:+5+#:+8#><P4Q>1-8#0-1#
,>:-01</I,>#5:/#5+,>G/#>0>G</'

!! �J/K/QGv/M,>#:+<#0-,JMK7:+:-#5>#0)*>#5+,>G/#0-1#7J/M#
MJ)49/M<#:/J10)#,PQ15:>8#:1,P8#SJE9E#-J7#Q;<G>8V#*P:/M,>#
:/<#-<:G5:/19/#74/#U#Q1-#:/#5+,>G/#-M:7#5:/#%'

!! �J/K/QGv/M,>#>0#<P/M#:+#,P5+#:1,N#:;<#-J/5:)5>;<#]'

!! WJ-<-K-,U)</M,>#,P941#<-#01</I<:-1#,7</#J/KI#KGQ-#
5+,>G-#S>0>G#P9/M,>#J4/5>QQG5>1#JKP/<#0)J/1-#UPK:15:+#
KI5+V'



`2$)1;'*>,").'
!! y#-KQ741*,/8#>G<-1#
t)JK+5:/8u#SBh^^]}V#'

!! k%".7#'26)"3H2)'0(6)1;'0)&'
1."B02$2&'"B*2)&'+2'0%/'
2"697.',0)'30*)'<.'
6$(1Bn2)'1.)'*@/(")1;'+9.'
)7./)1#'"B*%'

!! �>1:/M4Q>G#0-K)#-<#+#
-4910N#J>4G,>:4/8#
:/J/*>:+*>G#59>:10)#0-K)'

!! HM<N*;8#-J-<:):-1#5>#
t61-64-5:10N#,/4TNu'



! ? 




