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)!% &)*,#$ '%&)%*2: '(#0& <2,'(#$ ,9%* )!% &=*-" % !,20 =+ )!% 0%#&% '")%*

"*,=#0 )!% /#)"* )(  ,#)(#%#) -" (2()")(#$ )!% &),*"$% ,- /HI. D# )!% %9%#)

,- " 0% 2(#% ,- '(#0 &)*%&& ,9%* )!% N,=)!%*# E %"#8 )!% *%2"O")(,# ,- )!%

 =**%#)& &!,=20 $(9% " &2=;+ ,- 0%#&(): -*,#)& *%&=2)(#$ (# " 2"*$% ";,=#) ,-

;% !"#( "2 %#%*$: *%2%"&%0 3P="#$8 @>>F7.
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)(,#. B, ;"(#)"(# " &)%"0: &)")%  (* =2")(,# "# %#%*$: &,=* % (& *%R=(*%0 ),

,9%* ,;% -*( )(,#. D# &= ! &)")% )!% +*%&&=*% $*"0(%#) -,* %& ;=&) 0, ',*S
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+,&()(9% ',*S <: +*%&&=*% $*"0(%#) -,* %&  ,#)*(<=)% ), "  %2%*")% )!% K=(0.

/&  ,# 2=0%0 <: N"#0&)*,; 345>68454T78 )!% ',*S <: )!% +*%&&=*% -,* %&
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 ! " #$%# &#%''(#% )*+%+,%&!-. # !-%# !- / 011"*/$ )012&#%''*1/.+ 3-*' *2&"*%'

!- ! -% ! 415*/$ */!1 !-% '6'!%2 *' 01/7%#!%, */!1 51#8+

3-% 10% / *' -% !%,  ! !-% !#1&*0'  /, 011"%,  ! -*$- " !*!(,%'  ! !-%

'(#9 0% 5*!- !-% -% !*/$  /, 011"*/$ '1(#0%' #1($-"6  ! !-% ' 2% ,%&!-: ;(!

-% !*/$  /, 011"*/$  #% /1! !-% '1"% 91#0*/$+ 3-% 10% / *' 91#0%,  ! *!' '(#9 0%

;6  !21'&-%#*0 5*/,' 5-*0- #%'("! */ !(#;("%/! 2*<*/$ 0 & ;"% 19 ,#*7*/$ !-%

415 )=(/8  /, >(/'0-: ?@@AB C( /$: ?@@@.+ D/  ,,*!*1/: !-% 5*/, 91#0*/$

,*#%0!"6 01/!#*;(!%' !1 !-% " #$%E'0 "% 8*/%!*0 %/%#$6 19 !-% 10% /+

3-% !(#;("%/! 8*/%!*0 %/%#$6 */,(0%, ;6 !-% 5*/,' *' 01/'*,%#%, 1/% 19 !-%

2 */ %/%#$6 '1(#0% /%%,%, !1 '('! */ 3CF+ >-%/ */!%#/ " 5 7%' $%/%# !%,

;6 5*/,' ;#% 8: !(#;("%/! GH *' '(&&"*%, !1 !-% 10% /+ I*/0% !-% 10% /

*' '! ;"6 '!# !*J%,:  & #! 19 !-% ,*''*& !%, !(#;("%/! GH *' 01/7%#!%, */!1

 7 *" ;"% )$# 7*! !*1/ ". &1!%/!* " %/%#$6 5-*0- *' !-%/ 01/7%#!%, */!1 GH

 /, ('%, !1 012&%/' !% 7*'01(' ,*''*& !*1/ )K# 8 5  /, C '(2* : LMM@.+
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= B +W +D )O+@.

5-%#%

B =

Z

 uh � rhPdV =

Z
�
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*' !-% # !%  ! 5-*0- GH *'  ,,%, )1# #%217%,: *9 /%$ !*7%. ;6 !-% &#%''(#%E

$# ,*%/! 51#8: 5*!- uh !-% 10% / -1#*P1/! " 7%"10*!*%'+  #%&#%'%/!' !-% '(2
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3 *""%(<: LM?M.+ >-%/ $"1; ""6 */!%$# !%,: !-% 51#8 ,1/% ;6 !-% &#%''(#%

$# ,*%/!' 7 /*'-%'  /,  #%&#%'%/!' !-% # !% 19 01/7%#'*1/ 19 QRH !1 GH

1/"6+
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W =

Z
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 !"#$% &'() *+,%-./!+ 0%1!+/!23 24 /,% 5!306 .30 7#28.3+860$!9%3 $2#/%: 42$

%3%$"8 +239%$:!23'  !: /,% +239%$:!23 7%/5%%3 ;!3%/!+ %3%$"8 <=>? .30 .9.!@6
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89 ,0 ! +)6"* :0 ! ;6!,0 &,<%",)$ =  5 >%, ! )* 76!1 - 1 %")"+ ,0%, )"

,0 &,<%",)$ ,0 5! **3! ?+!%-) ", :6!@ *355<9 4( ,6 ,0 &/AB -!)C)"+ ,0 

$)!$3<%,)6" DE! +6!9 %"- /%)<< 32F GHIHJ.

/0 *,3-) * 67 ,0 6$ %"  " !+ ,)$* 3"- ! CO2?76!$ - $<)1%, 0%C *06:"

% C !9 +66- $6!! <%,)6" 8 ,:  " ,0 &,<%",)$ /AB *,! "+,0 %"- ,0 !%, 67

4( + " !%,)6" 89 5! **3! ?+!%-) ", :6!@ 8 ,:  " KH

�
;?LH

�
; )" ,0 &,<%",)$

8%*)" DE! +6!9 %"- /%)<< 32F GHIHJ. /0 %"%<9*)* 67 ,0 @)" ,)$  " !+9 8%<?

%"$ 67 ,0 $)!$3<%,)6"F )"  25 !)1 ",* :),0 CO2 )"$! %*)"+ %, IM 5 ! 9 %!F

)"-)$%, * )" 7%$, ,0%, ,0 <%!+ *, $0%"+ )* ,0 : %@ ")"+ 67 ,0 4( 5!6-3$?

,)6" 89 ,0 5! **3! ?+!%-) ", :6!@ )" ,0 ;6!,0 &,<%",)$F :0)$0 $6!! <%, *

*,!6"+<9 )" ,)1 :),0 ,0 - $<)")"+ *,! "+,0 67 ,0 &,<%",)$ /AB %"- )*

1%,$0 - 89 % - $! %* )" -)**)5%,)6" 67 4( DE! +6!9 %"- /%)<< 32F GHIHJ.

N"- ! )"$! %* - CO2F ,0 $0%"+ * )" ,0 !%, %, :0)$0 4( )* )"$! %* - 89 ,0 

5! **3! ?+!%-) ", :6!@ DE! +6!9 %"- /%)<< 32F GHIHJ *  1 ,6 $6",!%-)$, ,0 

5315OC%<C 1 $0%")*1 5!656* - 89 P%1 <*6" DGHHQJ )" :0)$0 ,0 *63,0 !"

:)"-* $6",!6< ,0 *,! "+,0 67 ,0 &,<%",)$ /AB 89 5315)"+ &'( )",6 ,0 

*9*, 1F :0)$0 )* ,0 " ! < %* - 89 0)+0?<%,),3- $66<)"+F %" )- % *3556!, - 89

,0 16- <  25 !)1 ",* 67 N!%@%:% %"- A%*31) DGHHRJ. A6: C !F E! +6!9
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 , %<F GHHKJ.
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)",6 @)" ,)$  " !+9 89 %,16*50 !)$ C !,)$%< 16,)6"*F %* *3++ *, - 89 T6! "U
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0%"$ * 5!6C)-)"+ 16! %C%)<%8< 56, ",)%<  " !+9 )" ,0 %,16*50 ! F *)"$ 

,0 355 ! ,!656*50 ! )" ,0 ,!65)$* :%!1* 35 16! ,0%" ,0%, %, 0)+0 ! <%,?
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7$.F$+ +, *5 !($ 2 )2"/.! *+ #"$ !* .+  +2)$.%$  + !($ !)*1 2./ 1)$2 1 !.! *+
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K14& %&L! -/,M- */$ N,3!# !36 7$0*12!# +$!3 .0,O#$ ,@ */$ !*+,-./$012
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�
89
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