
BOLLETTINO
UNIONE MATEMATICA ITALIANA

Loredana Biacino

Density and Tangential Properties of the Graph
of Hölder Functions

Bollettino dell’Unione Matematica Italiana, Serie 9, Vol. 3 (2010), n.3,
p. 493–503.
Unione Matematica Italiana

<http://www.bdim.eu/item?id=BUMI_2010_9_3_3_493_0>

L’utilizzo e la stampa di questo documento digitale è consentito liberamente per mo-
tivi di ricerca e studio. Non è consentito l’utilizzo dello stesso per motivi commerciali.
Tutte le copie di questo documento devono riportare questo avvertimento.

Articolo digitalizzato nel quadro del programma
bdim (Biblioteca Digitale Italiana di Matematica)

SIMAI & UMI
http://www.bdim.eu/

http://www.bdim.eu/item?id=BUMI_2010_9_3_3_493_0
http://www.bdim.eu/


Bollettino dell’Unione Matematica Italiana, Unione Matematica Italiana, 2010.



!"##$%%&'" ()*) +)
,-. !!! ,/010.2 3-45604

"#$%&'( )$* +)$,#$'&)- ./01#/'&#% 02 '3# 4/)13

02 506-*#/ 78$9'&0$%

789:;<=< !+<>+=8

:;%'/)9'< 5 !" #$%& '(')* #$) +%*+,-(* .)"&%#%)& /0%#$ *)&')+# #1 #$) 2(,&.1*33 1* '(+4%"5
6)(&,*)7 13 5*('$& 13 218-.)* +1"#%",1,& 3,"+#%1"& (*) &#,.%).9 :$); (*) *)-(#). #1
#$) -1+(- <)$(=%1,* 13 #$) 3,"+#%1"& 6(4%"5 ,&) 13 &16) 5)16)#*%+ '*1')*#%)&9

=) 5 !$'/0*89'&0$> 1/#/#?8&%&'#%> $0')'&0$%<

:$) 2(,&.1*33 .%6)"&%1" "? @ A"B'C$C D$% > &D C$?&'$C &' %$EFD "? %G$ 4?
.%6)"&%1"(- 6)(&,*) "? :2 C$'"%$C AH 24,>. @'C I&J$' AHK

24,>. ! -%6!"0 %" 3 #"%$>%$4!> % >%! $>%$!!&

LG$E$ $>%$ C$'"%$D %G$ C&@F$%$E "? >% @'C %G$ &'?&FBF &D "J$E @## ,M"B'%@A#$.
!'M"J$ED #>%& "? > ,D$$ N@#M"'$E O10P2 O11P.) +% &D I&J$' AHK

2' .%6> ! %" 3 #4 " 0 ! 24,>. ! 0&#(1)

< DBAD$% > % @" &D D@&C @' &?&)#2 & " 02 &? 0!2&,>.!*+) QG$E$ @E$ "%G$E
M#@DD$D "? M"J$ED %G@% C$?&'$ F$@DBE$D #$@C&'I %" R@BDC"E?? C&F$'D&"'K ?"E $S5
@FT#$ %G$ M#@DD "? DTG$E&M@# A@##D "E %G$ M#@DD "? CH@C&M MBA$D) *"E$"J$E "%G$E
C$?&'&%&"'D @E$ &' L&C$DTE$@C BD$) <F"'I %G$F &% &D L"E%G F$'%&"'&'I %G$ BTT$E
@'C #"L$E A"S C&F$'D&"'D2 C$?&'$C &' %G$ ?"##"L&'I L@H) 7$% A!,>. A$ %G$
DF@##$D% 'BFA$E "? D$%D "? C&@F$%$E @% F"D% ! LG&MG M"J$E >) QG$' %G$ ?"##"L&'I
'BFA$EDK

.%6B > ! -%6!"0
-15A!,>.

'-15 !
(/)

.%6B > ! -%6!"0
-15A!,>.

'-15 !
(4)

@E$ M@##$C E$DT$M%&J$#H %G$ -10)* (". ,'')* <1C .%6)"&%1"& "? > @'C2 &? %G$H
@IE$$2 %G$&E M"FF"' J@#B$ &D %G$ <1C .%6)"&%1" "? >)

+' "EC$E %" ?&'C %G$ A"S C&F$'D&"'D ,/. "E ,4. &% &D T"DD&A#$ %" %@U$ A!,>. %" A$
%G$ 'BFA$E "? F$DG MBA$D "? D&C$ !F$$%&'I >! @ !5F$DG MBA$ A$&'I @ MBA$ "? %G$



?"EFK O61!! ,61 * 1.!P , " " " , O6"!! ,6" * 1.!P! LG$E$ 61! " " " !6" @E$ &'%$I$ED)

!H C$?&'&%&"'D ,1.2 ,/. @'C ,4. &% ?"##"LDK2' .%6> - .%6B > - .%6B> ?"E $J$EH
> % @"#

Q" @J"&C %G$ C&??&MB#%&$D @E&D&'I ?E"F %G$ ?@M% %G@% %G$ A"S C&F$'D&"' &D '"% @
F$@DBE$2 M"'D&C$EK D&

!,>. ! DBT#"$B%$& ! #B%& M"##$M%&"' "? C&DV"&'% A@##D "? E@C&&
@% F"D% ! L&%G M$'%$ED &' :&W &% &D '"% C&??&MB#% %" D$$ %G@% -%6!"0D&

!,>. ! D&
0,>. &D

'"% @ F$@DBE$2 AB%K

D&,>. ! &'?#"D&
0,>%. ! > %

!
>%&!

C$?&'$D @ F$@DBE$ "' @"2 U'"L' @D %G$ &?.%6)"&%1"(- '(+4%"5 6)(&,*)) QG$'
%G$ T@MU&'I C&F$'D&"' &D C$?&'$C @D BDB@# AHK

.%6' > ! DBT #& " 0 ! D&,>. ! +& ! &'?#& " 0 ! D&,>. ! 0&#

>) QE&M"% &' O1-P TE"J$C %G@% .%6'> M"&'M&C$D L&%G %G$ 61.%3%). ,'')* <1C .%?
6)"&%1" "? >2 %G@% &D L&%G %G$ 'BFA$EK

.%6EB > ! &'?
"
DBT
%

.%6B >% ! > % >%

#
#

7$% > % @" A$ @' &'D$%2 D . @" @'C #$% B*,D. C$'"%$ %G$ M#"D$C A@## "? M$'%E$
D @'C E@C&BD *2 D" %G@% $B*,D.$ ! /*) QG$ +%*+,-(* ,'')* (". -10)* .)"&%#%)& "?
%G$ D$% > @% D @E$ C$?&'$C E$DT$M%&J$#H &' %G$ ?"##"L&'I L@HK

F&,>!D. ! -%6*"0 ,/*.
'&2&,>

$
B*,D..

F&,>!D. ! -%6*"0 ,/*.
'&2&,>

$
B*,D..

+? %G$H @E$ $XB@# %G$' %G$ M"FF"' J@#B$ &D M@##$C .)"&%#; "?> @% D @'C &D C$'"%$C
AH F&,>!D.) 8? M"BED$ &% &D T"DD&A#$ %" C$?&'$ %G$ ,'')* (". -10)* .)"&%#%)&
+1**)&'1".%"5-; #1 )=)*; 5%=)" 6)(&,*) # "' @" &' %G$ ?"##"L&'I L@HK

$/&,#!D. ! -%6*"0 ,/*.
'&#,B*,D..#$

&
/,#!D. ! -%6*"0 ,/*.

'&#,B*,D..#

+? %G$H @IE$$2 %G$&E M"FF"' J@#B$2 C$'"%$C AH $&,#!D.2 &D %G$ .)"&%#; 13 > (# D
0%#$ *)&')+# #1 #9 +' T@E%&MB#@E &' %G$ D$XB$# %G$ T@MU&'I F$@DBE$ L&## A$ M"'5
D&C$E$C2 E$D%E&M%$C %" @ I&J$' D$% >2 D&

0>,G. ! D&,>
%
G. ?"E $J$EH G % @"W %G$

C$'D&%&$D M"EE$DT"'C&'I %" &% L&## A$ C$'"%$C AH %G$ DHFA"#D $/&,D&
0>!D. @'C

$&
/,D

&
0>!D.) *"E$ @A"B% %G$D$ %"T&M M@' A$ ?"B'C @#D" &' O10P2 O11P2 O14P2 O16P2 O1YP2

O1ZP) +' %G&D T@T$E D$%D "?@/ %G@% @E$ IE@TGD "? %5R"[#C$E M"'%&'B"BD ?B'M%&"'D @E$
&'J$D%&I@%$C @'C %G$&E #"M@# C$'D&%H A$G@J&"BE L&%G E$DT$M% %" %G$ R@BDC"E?? "E
T@MU&'I F$@DBE$2 F@U&'I BD$ "? D"F$ TE"T$E%&$D "? %G$&E I$"F$%E&M M"'?&IBE@5
%&"'D2 &D D%BC&$C)

+' "EC$E %" $'B'M&@%$ %G$ F@&' E$DB#% "AD$EJ$ %G@% &' %G&D T@T$E %G$ ?"#5
#"L&'I '"%@%&"' ?"E @ M"'%&'B"BD ?B'M%&"' 3 ! O(! <P " @2 % " 0 @'C + . O(! <P L&##

3-3 789:;<=< !+<>+=8



A$ BD$CK

1*.C"+O3 ,C.' 3 ,+.P ! % 1 0!-%6C"+
$ 3 ,C.' 3 ,+.$
$C' +$%

- -%6C"+
$ 3 ,C.' 3 ,+.$
$C' +$%

!*+#

1*.C"+O3 ,C.' 3 ,+.P " % ,*)&'#!%.

1

-%6C"+
$ 3 ,C.' 3 ,+.$
$C' +$%

! 0 ,*)&'# -%6C"+
$ 3 ,C.' 3 ,+.$
$C' +$%

! *+.#

1*.C"+O3 ,C.' 3 ,+.P 2% 1 0 ! -%6C"+
$ 3 ,C.' 3 ,+.

$C' +$%
- -%6C"+

$ 3 ,C.' 3 ,+.$
$C' +$%

!*+#

1*.C"+O3 ,C.' 3 ,+.P - % 1 0!-%6C"+
$ 3 ,C.' 3 ,+.$
$C' +$%

- -%6C"+
$ 3 ,C.' 3 ,+.$
$C' +$%

& ! *+#

8AJ&"BD#H - &D '"% @' "EC$E E$#@%&"')
7$% 3 ! O(! <P " @ A$ @' %5R"[#C$E M"'%&'B"BD ?B'M%&"'2 #$% D ! ,C1! 3 ,C1..2

C1 . P(! <O2 @'C #$% H A$ %G$ R"[#C$E M"$??&M&$'% "? 3 ) \"F$ E$DB#%D "? %G&D T@T$E
&'J"#J$ %G$ E$M%@'IB#@E '$&IGA"EG""CD :*,D. "? D C$?&'$C AHK

:*,D. ! #,C! ;. ! C1 ' * - C - C1 * *! $;' 3 ,C1.$ - H*%&!

L&%G * " 0 DBMG %G@% OC1 ' *! C1 * *P % O(! <P) N"E @ E@%G$E D&F&#@E @TTE"@MG D$$
O1]P) QG$ ?"##"L&'I %G$"E$F G"#CD ,QG$"E$F 4)1.K

!3 1*.C"C1 $ 3 ,C.' 3 ,C1.$ -
1

/' %
#$)" #$) ,'')* 2(,&.1*33 .)"&%#; 13 #$) 5*('$

I 13 3 (# #$) '1%"# D ! ,C0! 3 ,C0.. %& 3%"%#) (". %3 1*.C"C0 $ 3 ,C.' 3 ,C0.$!
1

/' %
#$)

2(,&.1*33 .)"&%#; )C%&#& (". %& J)*19 !3 3 %& ,"%31*6-; )&&)"#%(--; %?21-.)*
+1"#%",1,& %" ( &)"&) #$(# 0%-- <) &')+%3%). %" #$) &)K,)- #$)" %3

1*.C"C1 $ 3 ,C.' 3 ,C1.$ 2
1

/' %
#$) -10)* '(+4%"5 .)"&%#; 13 I (# D %& '1&%#%=) (".

%3 1*.C"C1 $ 3 ,C.' 3 ,C1.$ "
1

/' %
#$) '(+4%"5 .)"&%#; (# D %& %"3%"%#)9

<D @ M"'D$XB$'M$2 %G$ DBAD$% "? I M"'D%&%B%$C AH %G$ T"&'%D ,C1! 3 ,C1.. DBMG

%G@% 1*.C"C1 $ 3 ,C.' 3 ,C1.$!
1

/' %
G@D ^$E" 2/'%5F$@DBE$)

@) 5 A#9')$,8-)/ *#$%&'( )' ) 10&$' 02 '3# ,/)13 02 )$ !B506-*#/ 90$'&$808%
28$9'&0$<

+' %G$ D$XB$# &% L&## A$ BD$?B# %" G@J$ #"L$E @'C BTT$E $D%&F@%$D "E E$#@%&"'D
?"E %G$ R@BDC"E?? "E T@MU&'I F$@DBE$ "? I$'$E@# DBAD$%D "? @") QG$D$ @E$
?BE'&DG$C AH %G$ ?"##"L&'I %G$"E$F LG"D$ TE""? &D @' &FF$C&@%$ M"'D$XB$'M$ "?
L$## U'"L' ?@M%D ,D$$ ?"E $S@FT#$ O11P.K

;:=\+Q_ <=; Q<=`:=Q+<7 a98a:9Q+:\ 8N QR: `9<aR 8N R8[7;:9 N(=>Q+8=\ 3-6



QR:89:* /)1) 5 !3 > %& ( &,<&)# 13 @"L #$)"L 31* )=)*; & " 0L %# %&M

2&,>. - -%6!"0 A!,>.,!
3
".&!(3)

0$)*) A!,>. %& #$) ",6<)* 13 !?6)&$ +,<)& #$(# %"#)*&)+# >N 61*)1=)*M

-%6!"0 A!,>.!
& - /&D&

0,>.# %"3 #"%.A -%6!"0 A!,>%.!
&!> % 4>%& - /&D&,>.(6)

0$)*) #$) %" 3 %& #(4)" 1=)* (-- +1=)*& ,>%.%.A 13 >9

a988N) 5 QG$ TE""? "? ,3. &D "AJ&"BD) +' "EC$E %" TE"J$ %G$ ?&ED% "? ,6.2 #$%A5
!,>.

A$ %G$ #@EI$D% 'BFA$E "? C&DV"&'% A@##D "? E@C&BD ! M$'%E$C &'> @'C #$% B1! " " " !BA5
!

A$ C&DV"&'% A@##D "? E@C&& ! M$'%E$C &'>) +? C . > %G$' CFBD% A$ L&%G&' C&D%@'M$ ! "?
"'$ "? %G$ B%2 "%G$EL&D$ %G$ A@## "? M$'%E$ C @'C E@C&BD ! M"B#C A$ @CC$C %" %G$
TE$J&"BD DHD%$F ?"EF&'I @ #@EI$E M"##$M%&"' "? C&DV"&'% A@##D) QG$' %G$A5

!,>. A@##D2
M"'M$'%E&M %" %G$ TE$J&"BD "'$D @'C L&%G E@C&BD /! M"'D%&%B%$ @ M"J$E "? >) QG&D
&FT#&$D A3!,>. - A5

!,>.) 8AJ&"BD#H A5
!,>.,/!.

& - D&
!,>.2 LG$'M$K

A3!,>.,3!.
& - 3&A5

!,>.!
& - /&D&

!,>.#

a@DD&'I %" %G$ #&F&% ?"E ! " 02 L$ "A%@&' %G$ ?&ED% "? ,6.) ="L #$% ,>%.%.A A$ @ M"J$E
"?> @'C #$% %G$>% A$ M"J$E$C AH !5F$DG$DK D&'M$ %G$ ?&ED% "? ,6. G"#CD ?"E $J$EH>%2
T@DD&'I %" %G$ DBF &% I&J$DK

"% -%6!"0 A!,>%.!
& - /&"%D

&
0,>%.#

QG&D &'$XB@#&%H G"#CD ?"E $J$EH M"J$E ,>%.%.A "? >2 %G$E$?"E$2 T@DD&'I %" %G$ I)#)A)2
L$ "A%@&' %G$ D$M"'C &'$XB@#&%H &' ,6.) !

!H ,3. &% ?"##"LD %G@% &? I &D %G$ IE@TG "? @' %5R"[#C$E M"'%&'B"BD ?B'M%&"'
3 ! O(! <P " @! %G$'2/'%,I. - H,

3
/./'%,<' (.2 LG$E$ 7 &D %G$ R"[#C$E M"$??&M&$'%

"? 3 ) +' "EC$E %" TE"J$ @' @'@#"I"BD &'$XB@#&%H L&%G E$DT$M% %" %G$ T@MU&'I
F$@DBE$2 @ C$?&'&%&"' &D '$$C$C)

<' %5R"[#C$E M"'%&'B"BD ?B'M%&"' 3 ! O(! <P " @ &D M@##$C ,"%31*6-; )&&)"#%(--;
%?218-.)* +1"#%",1,& %" O(! <P &? %G$E$ $S&D% & " 02 @ C$ME$@D&'I &'?&'&%$D&F@# D$5
XB$'M$ "? T"D&%&J$ 'BFA$ED ,!".".A @'C @' &'ME$@D&'I D$XB$'M$ "? D$%D >"2 LG$E$
>" ! #C"0 ! " " " ! C"%"&2 C"0 ! (! C"%" ! <! !" ! C"O ' C"O'1! O ! 1! " " " ! %"2 DBMG %G@% ?"E
$J$EH C . >" &% &DK

',!"! 3 ! C. 2&!%"

LG$E$ ',!! 3 ! C. ! &,'#$ 3 ,C5.' 3 ,C55.$! $C' C5$!!! $C' C55$!!&) < D&F&#@E M"'C&5
%&"' M@' A$ ?"B'C &' O1/P2 ,D$$ ?"E $S@FT#$ QG$"E$F 4)1.) 7$% 3 ! O(! <P " @ A$
M"'%&'B"BDW %G$'2 &? I!IO(! <P!#,C! ;. ! C . O(! <P! ;! 3 ,C.& &% &D 2'.%6I21
,D$$ O10P2 7$FF@ 4)/.W &' I$'$E@# %G$ R@BDC"E?? C&F$'D&"' "? @' %5R"[#C$E M"'5
%&'B"BD ?B'M%&"' &D #$DD "E $XB@# %" /' % ,D$$ O11P2 >"E"##@EH 11)/.2 AB% &? 3 &D B'&5
?"EF#H $DD$'%&@##H %5R"[#C$E M"'%&'B"BD &' O(! <P2 "E &' @ DBA&'%$EJ@# "? O(! <P2 %G$ A"S

3-Y 789:;<=< !+<>+=8



C&F$'D&"' "? %G$ IE@TG "? 3 &D /' % ,D$$ O-P2 QG$"E$F /)1.) R"L$J$E %G$ TE$J&"BD
M"'C&%&"' &D '"% '$M$DD@EHK %G&D ?@M% @'C "%G$E E$#@%&"'D A$%L$$' %G$ C&F$'D&"' "?
%G$ IE@TG "? @ M"'%&'B"BD ?B'M%&"' 3 @'C %G$ #"M@# "E I#"A@# A$G@J&"BE "? 3 @E$
$D%@A#&DG$C &' O]P)

QR:89:* /)/) 5 H)# I <) #$) 5*('$ 13 ( ,"%31*6-; )&&)"#%(--; %?218-.)*
+1"#%",1,& 3,"+#%1" #$)" #$)*) )C%&#& ( +1"&#("# P " 0 &,+$ #$(#

P,<' (. - D/'%,I.#

a988N) 5 \&'M$ 3 &D B'&?"EF#H $DD$'%&@##H %5R"[#C$E M"'%&'B"BD2 %G$E$ $S&D%
& " 02 @ C$ME$@D&'I &'?&'&%$D&F@# D$XB$'M$ "? T"D&%&J$ 'BFA$ED ,!".".A @'C @'
&'ME$@D&'I D$XB$'M$ "? D$%D ,>".".A2 LG$E$ >" ! #C"0 ! " " " ! C"%"&2 C

"
0 ! (! C"%" ! <!

!" ! C"O ' C"O'1! O ! 1! " " " ! %"2 DBMG %G@% ?"E $J$EH C . >" &% &DK

',!"! 3 ! C. 2&!%"#

7$% G % O(! <P2 G M#"D$C @'C M"'D&C$E @ M"J$E "? I F@C$ "? 4!" 5F$DG$D)
>"EE$DT"'C&'I#HG &D M"J$E$C AH &'%$EJ@#D "? #$'I%G 4!") \&'M$ &' %G$ %G&EC F&CC#$
T@E% "? $@MG "? %G$D$ &'%$EJ@#D %G$E$ &D @ T"&'% A$#"'I&'I %" >"2 %G$ "DM&##@%&"' "? 3

&' $@MG &'%$EJ@# &D '"% #$DD %G@' &!%" @'C %G$E$?"E$ &% &DKA4!",IG.,4!".
/'% 2&

6,G.

4%
2

LG$E$ 6,G. C$'"%$D %G$ 7$A$DIB$ F$@DBE$ "? G) 7$% IG ! #,C! ;. . @/ !
C . G! ; ! 3 ,C.&# &% ?"##"LDK

-%6!"0 A!,IG.!
/'% 2&6,G.

4%
#

7$%2 A$ @ M#"D$C DBAD$% "? @/ @'C #$% G % @ A$ %G$ TE"V$M%&"' "?2 6 I "'%" %G$
C5@S&DK %G$' N &D @ M#"D$C D$%2 2 6 I ! IG @'C %G$E$?"E$2 AH %G$ TE$J&"BD &'5
$XB@#&%H2 &% &DK

-%6!"0 A!,2 6 I.!/'% 2&6,G.

4%
#

="L #$% ,>%.% . ! A$ @ M"J$E "? I F@C$ "? M#"D$C DBAD$%D "? @/) QG$'2 AH %G$
TE$J&"BD &'$XB@#&%H @'C AH %G$ ?&ED% "? ,6.2 %G$E$ $S&D%D + " 0 DBMG %G@%K

D/'%
1 ,>% 6 I. 2+ -%6!"0A!,>% 6 I.!/'% 2+&

6,G%.

4%

LG$E$ G% &D %G$ TE"V$M%&"' "? >% 6 I "' %G$ C5@S&D2 @D A$?"E$) \&'M$
D/'%,I. ! %" 3 #"D/'%

0 ,>% 6 I. ! I % 4>%!>% +-1&).& ,D$$ O1YP2 6)10. @'C
"6,G%. 2<' (2 M"'D&C$E&'I ?&ED% %G$ DBF L&%G E$DT$M% %" % &' %G$ TE$J&"BD &'5
$XB@#&%H @'C %G$' M"'D&C$E&'I %G$ I)#)A) L&%G E$DT$M% %" @## T"DD&A#$ M#"D$C M"J$ED2
%G$ %G$"E$F &D TE"J$') !

+' "EC$E %" $D%@A#&DG D"F$ E$DB#%D @A"B% %G$ M&EMB#@E C$'D&%H "? %G$ IE@TG I "?
@' %5R"[#C$E M"'%&'B"BD ?B'M%&"' 3 ! O(! <P " @ @% @ T"&'% D ! ,C1! 3 ,C1..2

;:=\+Q_ <=; Q<=`:=Q+<7 a98a:9Q+:\ 8N QR: `9<aR 8N R8[7;:9 N(=>Q+8=\ 3-Z



,C1 . P(! <O.2 M"'D&C$E %G$ D$%K

:*,D. ! #,C! ;. ! C1 ' * - C - C1 * *! $;' 3 ,C1.$ - H*%&

LG$E$ * " 0 &D DBMG %G@% OC1 ' *! C1 * *P % O(! <P @'C H &D %G$ R"[#C$E M"$??&M&$'% "?
3 ) !H QG$"E$F /)1 @'C QG$"E$F /)/ %G$ TE""? "? %G$ ?"##"L&'I %G$"E$F &D &F5
F$C&@%$K

QR:89:* /)4) 5 H)# 3 ! O(! <P " @ <) (" %?218-.)* +1"#%",1,& 3,"+#%1"L
0!%!1L C1 . P(! <O!D ! ,C1! 3 ,C1.. (". -)# I <) #$) 5*('$ 13 3 9 :$)"L

&. 31* )=)*; * . @* &,+$ #$(# OC1 ' *! C1 * *P % O(! <PL %# %&M

2/'%,I 6 :*,D.. - +*(Y)

0$)*) + " 0 %& ( +1"&#("#L .)')".%"5 1"-; 1" % (". 3 9
&&. %3 3 %& ,"%31*6-; )&&)"#%(--; %?218-.)* +1"#%",1,& %" OC1 ' (! C1 * (P %

O(! <P L #$)" #$)*) )C%&#& ( '1&%#%=) +1"&#("# P " 0 &,+$ #$(# 31* )=)*; * . P0! (OM

D/'%,I 6 :*,D.. 2P*#(Z)

9:*<9b) 5 +% &D '"%$L"E%GH %G@% QG$"E$F /)4 &&. G"#CD &' T@E%&MB#@E ?"E %G$
?B'M%&"'D &'%E"CBM$C AH !$D&M"J&%MG @'C (ED$## &' O6P &' %G$ ?"##"L&'I L@HK

3 ,C. ! "".A("),<"C.

LG$E$ L$ @DDBF$2 ?"E D@U$ "? D&FT#&M&%H2 %G@% <" ! ."2 L&%G . . A2 . 2/2
(" ! .'"! 0!!!1 @'C ) &D C$?&'$C D$%%&'I ),C. ! /C &? 0 - C - 1$/W
),C. ! ),' C. ! ),C* 1. $#D$LG$E$) !$D&M"J&%MG @'C (ED$## &' O6P TE"J$ %G@% %G$
D" C$?&'$C 3 &D !5R"[#C$E M"'%&'B"BD) !$D&C$D &% &D T"DD&A#$ %" TE"J$ ,D$$ O-P. %G@%

%G$E$ $S&D% & " 0 @'C # . A DBMG %G@%2 &? C ! 4

."
2 4 ! 0! 1! " " " ! ."'1 @'C $ ! 1

/.6
%G$'2 ?"E $J$EH 6 2"* # &% &DK

$ 3 ,C* $.' 3 ,C.$ 2&$%#

%G$E$?"E$ ? &D B'&?"EF#H $DD$'%&@##H !5R"[#C$E M"'%&'B"BD)

c$ M"'M#BC$ %G&D D$M%&"' L&%G %G$ ?"##"L&'I %G$"E$F %G@% &D @'"%G$E M"'5
D$XB$'M$ "? QG$"E$F /)1K

QR:89:* /)3) 5 H)# 3 ! O(! <P " @ <) ( ,"%31*6-; )&&)"#%(--; %?218-.)*
+1"#%",1,& 3,"+#%1"L 0!%!1! -)# B <) ( &,<&)# 13 O(! <P! Q ! #,C! 3 ,C.. !
C . B! ; ! 3 ,C.& (". (&&,6) #$(# D/'%,Q. ! 0# :$)" %# %& 6,B. ! 0! 0%#$ 6
H)<)&5,) 6)(&,*)9

a988N) 5 \&'M$ 3 &D B'&?"EF#H $DD$'%&@##H %5R"[#C$E M"'%&'B"BD2 %G$E$ $S&D%
& " 02 @ C$ME$@D&'I &'?&'&%$D&F@# D$XB$'M$ "? T"D&%&J$ 'BFA$ED ,!".".A @'C @'

3-] 789:;<=< !+<>+=8



&'ME$@D&'I D$XB$'M$ "? D$%D >"2 LG$E$ >" ! #C"0 ! ! C"%"&2 C"0 ! (! C%" ! <! !" !
C"O ' C"O'1! O ! 1! " " " ! %"2 DBMG %G@%2 ?"E $J$EH C . >" &% &DK ',!"! 3 ! C. 2&!%") \&'M$
D/'%,Q. ! 0 ?"E $J$EH * " 0 %G$E$ $S&D%D @ D$XB$'M$ "? !"E$# D$%D ,QO.O.A DBMG %G@%
Q % 4QO @'C "OD/'%

0 ,QO.!*) 7$% BO ! #C ! ,C! 3 ,C.. . QO&K %G$' ?"E $J$EH M"J$E
,!R% . "?BO M"'D%&%B%$C AH 4!"5F$DG$D2 M"'D&C$E &' %G$ %G&ECF&CC#$ T@E% "? !R% @ T"&'%
C . >") +% &D T"DD&A#$ %" "A%@&' @ M"J$E "? QO M"'D%&%B%$C AH 4!"5F$DG$D) Q" M@#5

MB#@%$ %G$ 'BFA$E A4!" M"'D&C$E %G@%2 ?"E $J$EH ! O% 2 @% #$@D%
&$! O% $

%

4%$! O% $
DXB@E$D &'

J$E%&M@# LG"D$ $CI$ &D 4!" @E$ '$$C$C) QG$' QO &D M"J$E$C @% #$@D% AH "%
&$! O% $

%

4%$! O% $
DXB@E$D L&%G $CI$ 4!" @'C %G$E$?"E$2 AH %G$ ?&ED% &'$XB@#&%H &' ,6. "? QG$"E$F /)1K

D/'%
0 ,QO. 2/%'/-%6""+"%

&$! O% $
%

4%$! O% $
$! O% $

/'% 24'%/%'/&6,BO.#

\&'M$4BO 7 B2 DBFF&'I %G$ %$EFD "' %G$ #$?% @'C "' %G$ E&IG% "? %G&D &'$XB@#&%H2 &%
?"##"LD %G@% 4'%/%'/&6,B. - 4'%/%'/&"6,BO.!*2 @'C2 D&'M$ * &D @EA&%E@EH2
6,B. ! 0) !

C) 5 D&/98-)/ *#$%&'( )' ) 10&$' 02 '3# ,/)13 02 ) 8$&20/E-( #%%#$'&)--(
!B506-*#/ 90$'&$808% 28$9'&0$<

+% &D L$## U'"L' ,D$$ ?"E $S@FT#$ 7$FF@ 4)6 "? O10P. %G@% $J$EH E$M%&?&@A#$
MBEJ$ &D @ *)5,-(* S?&)#2 %G@% &D @% @#F"D% $J$EH T"&'% "? &% %G$ M&EMB#@E R@BDC"E??
C$'D&%H $S&D%D @'C $XB@#D 1) 8' %G$ M"'%E@EH $J$EH D5D$% &' @/ L&%G 1!&!/ &D
%**)5,-(* ,D$$ ?"E $S@FT#$ >"E"##@EH 3)10 "? O10P.2 %G@% &D @% @#F"D%2&5$J$EH T"&'%
"? &% %G$ M&EMB#@E C$'D&%H $&%G$E ?@&#D %" $S&D% "E &D C&??$E$'% ?E"F 1) +' %G&D \$M%&"'
&% L&## A$ TE"J$C %G@% &? @' &5D$% &' @/ L&%G 1!&!/ &D %G$ IE@TG "? @' %5R"[#C$E
M"'%&'B"BD ?B'M%&"' %G$' %G$ A$G@J&"BE "? %G$ #"L$E @'C BTT$E M&EMB#@E C$'D&%&$D
@% @ T"&'% D ! ,C1! 3 ,C1.. @E$ D%E&M%#H E$#@%$C %" %G$ A$G@J&"BE "?

-%6C"C0

$ 3 ,C.' 3 ,C1.$
$C' C1.$

1
/'%

@'C -%6C"C0
$ 3 ,C.' 3 ,C1.$
$C' C1$

1
/'%

QG&D L&## A$ M#$@E &' %G$ ?"##"L&'I %G$"E$FW A$?"E$ E$M@## %G@% %G$ #"L$E @'C
BTT$E DXB@E$ C$'D&%&$D L&%G E$DT$M% %" %G$ T@MU&'I F$@DBE$ @E$ C$?&'$C &' @
D&F&#@E ?@DG&"' %" %G$ M&EMB#@E "'$D2 E$?$EE&'I %" %G$ DHD%$F "? %G$ DXB@E$D
T*,D. L&%G M$'%E$ D @'C $CI$D "? L&C%G /* T@E@##$# %" %G$ M""EC&'@%$ @S$D
&'D%$@C %G@% %" %G$ DHD%$F "? %G$ A@##D B*,D.) <D &% &D $@D&#H D$$'2 ?"E "BE
TBET"D$ &% &D $XB&J@#$'% %" M"'D&C$E %G$ M&EMB#@E C$'D&%&$D "E %G$ DXB@E$ "'$D)
+' @ D&F&#@E L@H DXB@E$ C$'D&%&$D L&## A$ M"'D&C$E$C L&%G E$DT$M% %" %G$
R@BDC"E?? F$@DBE$)

;:=\+Q_ <=; Q<=`:=Q+<7 a98a:9Q+:\ 8N QR: `9<aR 8N R8[7;:9 N(=>Q+8=\ 3--



QR:89:* 4)1) 5 H)# 3 ! O(! <P " @ <) (" %?218-.)* +1"#%",1,& 3,"+#%1"L
0!%!1L C1 . P(! <OL D ! ,C1! 3 ,C1..L (". -)#M

1*.C"C1 $ 3 ,C.' 3 ,C1.$!
1

/' %
#(])

#$)"

F/'%,I!D. ! 0#(-)

!3 1*.C"C0 $ 3 ,C.' 3 ,C0.$ - 1
/'% #$)" %" 5)")*(- 0) $(=) #$(#M

F/'%,I!D.!+#(10)

!3 3 %& ,"%31*6-; )&&)"#%(--; %?218-.)* +1"#%",1,& (". %3 1*.C"C1 $ 3 ,C.' 3 ,C1.$"
1

/' %
%# %&M

$/'%,D/'%
0I !D. ! *+!(11)

0$%-)L %3 1*.C"C1 $ 3 ,C.' 3 ,C1.$ 2
1

/' %
%# %&M

$/'%
/ ,D/'%

0I !D. " 0#(1/)

!" '(*#%+,-(* %3 3 %& ,"%31*6-; )&&)"#%(--; %?218-.)* +1"#%",1,& (". %3

1*.C"C0 $ 3 ,C.' 3 ,C1.$ !
1

/' %
#$)" <1#$ ,10. (". ,1/. $1-.9

a988N) 5 +% &D '"% E$D%E&M%&J$ %" @DDBF$ O(! <P ! O' 1! 1P2 C1 ! 02 3 ,C1. ! 0 @'C
%G$E$?"E$ D ! ,0! 0.) !H ,]. ?"E $J$EH E " 0 %G$E$ $S&D%D ! " 0 DBMG %G@% &?
0!$C$!! &% &D $ 3 ,C.$ " E$C$

1
/'%#

7$% 0!*!! A$ DBMG %G@% C/ ! *

E

& '/'%
!*) QG$ J@#B$ C/ &D %G$ @ADM&DD@ "? %G$

&'%$ED$M%&"' T"&'% &' %G$ ?&ED% XB@CE@'% "? %G$ E&IG% #&'$ LG"D$ $XB@%&"' &D ; ! *
@'C %G$ MBEJ$ LG"D$ $XB@%&"' &D $;$ ! E$C$

1
/'% ) +? C " C/ %G$ M"EE$DT"'C&'I T"&'%D

"? I C" '"% #&$ &' T*,0. @'C %G$E$?"E$ I 6 T*,0. % I 6 :C/ ,0.# !H QG$"E$F /)4 &.2
%G$E$ $S&D%D P " 0 DBMG %G@%K

2/'%,I 6 T*,0..

,/*./'%
- 2/'%,I 6 :C/,0..

,/*./'%
- P

E/'%

LG$'M$K

-%6*"0
2/'%,I 6 T*,0..

,/*./'%
- P

E/'%
#

D&'M$ * M@' A$ @EA&%E@E&#H #@EI$2 ,-. &D TE"J$C)

+? 1*.C"0$ 3 ,C.$ -
1

/' %
! %G$' %G$E$ $S&D%D 6 " 0 DBMG %G@% 6!-%6C"0

$ 3 ,C.$
$C 1

/'%

600 789:;<=< !+<>+=8



@'C %G$E$?"E$ %G$E$ $S&D%D ! " 0 DBMG %G@% &? 0!$C$!! %G$' &% &D $ 3 ,C.$ " 6$C$
1

/'%#

7$% 0!*!! A$ DBMG %G@% C/ ! *

6

& '/'%
!* ! %G$' &% &DK I 6 T*,0. % I 6 :C/,0. ?"E

DBMG J@#B$D "? * @'C %G$E$?"E$2 AH QG$"E$F /)4 &. %G$E$ $S&D%D P " 0 DBMG %G@%

2/'%,I 6 T*,0..

,/*./'%
- P

LG$'M$ ,10. ?"##"LD)
+? 3 &D B'&?"EF#H $DD$'%&@##H %5R"[#C$E M"'%&'B"BD @'C &? 1*.C"1$ 3 ,C.$ "

1

/' %
!

%G$'K -%6C"0
$ 3 ,C.$
$C$

1
/'%

! 0 @'C %G$E$?"E$2 ?"E $J$EH * " 0 %G$E$ $S&D%D ! " 0 DBMG %G@%

&? 0!$C$!! &% &D $ 3 ,C.$!*$C$
1

/'%) 7$% 0!*!! A$ DBMG %G@% C/ ! *

*

& '/'%
!*W C/ &D %G$

@ADM&DD@ "? %G$ &'%$ED$M%&"' T"&'% &' %G$ ?&ED% XB@CE@'% "? %G$ E&IG% #&'$ "? $XB@%&"'
; ! * @'C %G$ MBEJ$ LG"D$ $XB@%&"' &D $;$ ! *$C$

1
/'%# QG$E$?"E$2 ?"E $'"BIG DF@## *2

I 6 T*,0. M"'%@&'D I 6 :C / ,0. @'C2 AH QG$"E$F /)4 &&.2 %G$E$ $S&D%D @ M"'D%@'%
P " 0 DBMG %G@%

D/'%,I 6 T*,0..

,/*./'%
2D/'%,I 6 :C/ ,0..

,/*./'%
2 P

*/'%
#

\&'M$ * M@' A$ @EA&%E@E&#H DF@##2 AH %G&D &'$XB@#&%H L$ "A%@&' ,11.)

N&'@##H2 &? 1*.C"1$ 3 ,C.$ 2
1

/' %
! %G$' %G$E$ $S&D%D E " 0 DBMG %G@%

-%6C"0
$ 3 ,C.$
$C$

1
/'%

!E @'C %G$E$?"E$ %G$E$ $S&D%D ! " 0 DBMG %G@% &? 0!$C$!! %G$' &% &D

$ 3 ,C.$!E$C$
1

/'%# 7$% 0!*!! A$ DBMG %G@% C/ ! *

E

& '/'%
!*# N"E DBMG J@#B$D "? *

I 6 T*,0. M"'%@&'D I 6 :C / ,0.2 @'C %G$E$?"E$2 AH QG$"E$F /)4 &&.2 %G$E$ $S&D%D
P " 0 DBMG %G@%

D/'%,I 6 T*,0.

,/*./'%
2P!

LG$'M$ %G$ &'$XB@#&%H ,1/. ?"##"LD) !

+? 3 ! O(! <P " @ &D @' %5R"[#C$E M"'%&'B"BD ?B'M%&"' %G$' -%6!"0 A!,I.!
/'%!

*+ @'C %G$E$?"E$2 AH QG$"E$F /)12 &% &D 2/'%,I.!*+ @'C2 AH QG$"E$F Y)/ "?
O1YP2 /'/*% - F/'%,I!D. - 1 ?"E2/'% @#F"D% @## D "?I# QGBD2 AH QG$"E$F 4)12 %G$
?"##"L&'I G"#CDK

>89877<9_ 4)/) 5 H)# 3 ! O(! <P " @ <) (" %?218-.)* +1"#%",1,& 3,"+#%1"L (".

-)# 0!%!1# #$)" #$) '1%"#& ,C1! 3 ,C1.. &,+$ #$(# 1*.C"C1 $ 3 ,C.' 3 ,C1.$!
1

/' %
+1"&#%#,#) ( &,<&)# 13 I 13 J)*1 2/'%?6)(&,*)9

;:=\+Q_ <=; Q<=`:=Q+<7 a98a:9Q+:\ 8N QR: `9<aR 8N R8[7;:9 N(=>Q+8=\ 601



9$M@## %G@% &' O13P d) *) *@ED%E@'C C$?&'$C %G$ ,'')* (". -10)* ("5,-(*
.)"&%#%)& "? T#@'$ D5D$%D2 @'@#"I"BD#H %" %G$ DTG$E&M@# "'$D2 AHK

F&,>!D! +! ). ! -%6*"0 ,/*.
'&2&,> 6 U*,D! +! )..

@'C

F&,>!D! +! ). ! -%6*"0 ,/*.
'&2&,> 6 U*,D! +! )..#

+' %G&D M@D$ %G$ A@## B*,D. G@D A$$' E$T#@M$C AH %G$ DTG$E&M@# D$M%"E "? E@C&BD *K

U*,D! +! ). ! B*,D. 6 U,D! +! ).

LG$E$ U,D! +! ). &D %G$ M#"D$C "'$5L@H &'?&'&%$ M"'$ L&%G J$E%$S D @'C @S&D &'
C&E$M%&"' + M"'D&D%&'I "? %G"D$ T"&'%DT ?"E LG&MG %G$ J$M%"E DTF@U$D @' @'I#$ "?
@% F"D% )L&%G %G$ @S&D) <' &'D$%> &D M@##$C AH*@ED%E@'C %" G@J$ @0)(4 #("5)"#

%" .%*)+#%1" + (# D &? F&,>!D. " 0 @'C ?"E $J$EH ) . P0!
,

/
O &% &D

-%6*"0 *
'&2&,> 6 ,B*,D.' U*,D! +! ).' U*,D!'+! )... ! 0

%G$ L$@U %@'I$'% @% D A$&'I %G$ #&'$ %GE"BIG DLG&MG #&$D &' %G$ C&E$M%&"' +# +? %G$
#@D% $XB@#&%H G"#CD L&%G -%6*"0 &'D%$@C "? -%6*"0! %G$'2 @MM"EC&'I L&%G %G$ "E&5
I&'@# C$?&'&%&"' AH !$D&M"J&%MG ,D$$ O/P.2 %G$ &'D$% > &D D@&C %" T"DD$DD @ %@'I$'%
&' C&E$M%&"' +# QG$' ?"E @ D$% LG"D$ R@BDC"E?? C&F$'D&"' &D ?E@M%&"'@# %G$ %@'I$'%
@% @ T"&'% ,&' %G$ D$'D$ "? O/P "E O14P. &D C$?&'$C "'#H &? %G$ #"L$E C$'D&%H @% %G$
T"&'% &D C&??$E$'% ?E"F ^$E") ="L2 AH QG$"E$F 4)12 ?"E %G$ T"&'%D D ! ,C1! 3 ,C1..
DBMG %G@% 1*.C"C0 $ 3 ,C.' 3 ,C1.$ ! % "E DBMG %G@% 1*.C"C0 $ 3 ,C.' 3 ,C1.$ " % AB%

#$DD %G@'
1

/' %
%G$ #"L$E C$'D&%H L&%G E$DT$M% %" %G$ R@BDC"E?? F$@DBE$ &D ^$E"2

G$'M$ %G$ TE"A#$F "? %G$ $S&D%$'M$ "? %G$ %@'I$'% M@''"% A$ T"D$C @% @##W "' %G$
"%G$E G@'C2 ?"E %G$D$ T"&'%D2 %G$ TE""? "? QG$"E$F 4)1 &FT#&$D %G$ $S&D%$'M$ "? @
J$E%&M@# %@'I$'% &' @' "AJ&"BD L@H)

9:N:9:=>:\

O1P <) \) !:\+>8e+Q>R2 V" #$) 3,".(6)"#(- 5)16)#*%+(- '*1')*#%)& 13 -%")(*-; 6)(&,*?
(<-) '-(") &)#& 13 '1%"#&2 *@%G) <''@#$'2 FG ,1-/Z. 3//5Y6)

O/P <) \) !:\+>8e+Q>R2 V" #$) 3,".(6)"#(- 5)16)#*%+(- '*1')*#%)& 13 -%")(*-; 6)(&,*?
(<-) '-(") &)#& 13 '1%"#&/!!72 *@%G) <''@#$'2 ==H ,1-4]. /-Y54/-)

O4P <) \) !:\+>8e+Q>R2 V" #$) 3,".(6)"#(- 5)16)#*%+(- '*1')*#%)& 13 -%")(*-; 6)(&,*?
(<-) '-(") &)#& 13 '1%"#& /!!!72 *@%G) <''@#$'2 ==I ,1-4-. 43-56Z)

O3P <) \) !:\+>8e+Q>R2 V" #("5)"#& #1 5)")*(- &)#& 13 '1%"#&2 NB'C@F$'%@ *@%G$F@%&5
M@$2 @@ ,1-43. 3-564)

O6P <) \) !:\+>8e+Q>R 5 R) ;) (9\:772 U)#& 13 3*(+#%1"(- .%6)"&%1"& /W7M 1" .%6)"?
&%1"(- ",6<)*& 13 &16) +1"#%",1,& +,*=)&2 d"BE'@# 7"'C"' *@%G) \"M)2 =@ ,1-4Z.
1]5/6)

60/ 789:;<=< !+<>+=8



OYP <) \) !:\+>8e+Q>R2 V" #$) )C%&#)"+) 13 #("5)"#& #1 *)+#%3%(<-) +,*=)&2 d"BE'@# 7"'C"'
*@%G) \"M)2 =F ,1-36. /065/0Z)

OZP 7) !+<>+=82 F)*%=(#%=)& 13 3*(+#%1"(- 1*.)* 13 +1"#%",1,& 3,"+#%1"&2 9&M$EMG$ *@%)2
J!!! ,/003. /415/63)

O]P 7) !+<>+=82 2(,&.1*33 .%6)"&%1" 13 #$) .%(5*(6 13 %?218-.)* +1"#%",1,& 3,"+#%1"&2
9&M$EMG$ *@%)2 J!K ,/006. //-5/34)

O-P 7) !+<>+=82 Q "1#) 1" #$) <1C .%6)"&%1" 13 #$) 5*('$ 13 ( +1"#%",1,& 3,"+#%1"2
DBAF&%%$C ?"E TBA#&M@%&"')

O10P b) d) N<7>8=:92 :$) 5)16)#*; 13 3*(+#(- &)#&2 >@FAE&CI$ ('&J$ED&%H aE$DD2 1-]6)
O11P b) d) N<7>8=:92 NE@M%@# `$"F$%EH2 E(#$)6(#%+(- G1,".(#%1"& (". Q''-%+(#%1"&2

d"G' c&#$H @'C \"'D 7%C)2 =$L5_"EU2 1--0)
O1/P _) R:(9Q:<(f2 X)%)*&#*(&& 3,"+#%1"& 0%#$ *(".16 '$(&)&2 QE@'D) <F) *@%G) \"M)2

CHH2 ') ] ,/004. 40Y6540ZZ)
O14P *) <) *<9Q+= 5 a) *<QQ+7<22(,&.1*33 6)(&,*)&L 218-.)* +1"#%",1,& 6('& (". &)-3

&%6%-(* 3*(+#(-&2 *@%G) aE"M) >@FAE&CI$ aG&#"D) \"M)2 ==L,1--4. 4Z53/)
O13P d) *) *<9\Q9<=;2 U16) 3,".(6)"#(- 5)16)#*%+(- '*1')*#%)& 13 '-(") &)#& 13

3*(+#%1"(- .%6)"&%1"&2 aE"M$$C&'ID 7"'C"' *@%G) \"M)2 L,1-63. /6Z540/)
O16P d) *) *<9\Q9<=;2 P%*+,-(* .)"&%#; 13 '-(") &)#&2 d"BE'@# 7"'C"' *@%G) \"M)2 CM

,1-63. /4]53Y)
O1YP a) *<QQ+7<2 I)16)#*; 13 U)#& (". E)(&,*)& %" >,+-%.)(" U'(+)&2 >@FAE&CI$

('&J$ED&%H aE$DD2 1--6)
O1ZP ;) a9:+\\2 I)16)#*; 13 6)(&,*)& %" @" M F%&#*%<,#%1"L *)+#%3%(<%-%#;L (". .)"&%#%)&2

<''@#D "? *@%G$F@%&MD2 =@H ,1-]Z. 64Z5Y34)
O1]P N) a9g_Q_>b+ 5 *) (9!<=\b+2 V" #$) 2(,&.1*33 .%6)"&%1" 13 &16) 3*(+#(- &)#&2

\%BC&@ *@%G)2 FC ,1-]-. 16651]Y)
O1-P >) Q9+>8Q2 :01 .)3%"%#%1"& 13 3*(+#%1"(- .%6)"&%1"2 *@%G) aE"M) >@FAE&CI$ aG&#"D)

\"M)2 F= ,1-]/. 6Z5Z3)

;&T@E%&F$'%" C& *@%$F@%&M@ $ <TT#&M@^&"'& hh9) >@MM&"TT"#&ii2
e&@ >&'^&@2 *"'%$ \@'%i<'I$#"2 ]01/Y =@T"#&

:5F@&#K #"E$C@'@)A&@M&'"/jB'&'@)&%

YYYYYYYY

@)+)%=). E(*+$ SZL [\S\ (". %" *)=%&). 31*6 R,") SSL [\S\

;:=\+Q_ <=; Q<=`:=Q+<7 a98a:9Q+:\ 8N QR: `9<aR 8N R8[7;:9 N(=>Q+8=\ 604


