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7J,+ "#j& 7J0H0,6)*0H0+7*050,-60T:066150-8J13J0*

7J,+ 7J0H(;0-S*0;1:71(+6(.7J09WXR ,+; d<R?

]J0;1..0*0+:0600H6+(7S(661=-8=00TS-,1+0; .*(H

7J00T:-)61(+ (.H)-71S-06:,770*1+3& .(*7J06)*.,:0

6-(S0*0H,1+67J06,H0,+; 6H,--?

$DD$
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[13?&!L(HS,*16(+ (.=167,71:6:,770*1+3:(0..1:10+7=07E00+ H(;0-S*0;1:71(+6,+; H0,6)*0H0+7,6.)+:71(+ (.

6:,770*1+3,+3-0.(*,d,)661,+ :(**0-,70; 6)*.,:0#

)

b#?& :H& AbI :H%
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C%?-7'2'-,7,2''6(-&8 362'+(67-&2=-0+'9<

21A12&6

!!W+ =167,71:6:,770*1+3& 1716(.1+70*0677((=60*50

7J0,\1H)7J,-S,770*+?[*(H[13?$& 1.7J07*,+6H1770*

16-(:,70; ,7

"

1

b#j& 7J0+)--(*;1S (.7J06:,770*1+3

*07)*+ S*06)H,=-8E1--(::)*+0,*

"

6

bC#j.(*S-,+0

#.-,7% 6)*.,:0?]J1+36,*0H):J H(*0:(HS-1:,70;&

J(E050*?W+ EJ,7.(--(E6& E0S*060+77E(+)H0*1:,-

:,6067(0T,H 7J0*()3J+0660..0:7(+ 7J0=167,71:

6:,770*1+3S,770*+?]J01+:1;0+7,+; 6:,770*1+3,+3-06

E0*0:J(60+ ,6

!

1

b"#j&

!

6

b&#j& *06S0:7150-8& ,+;

7J06)*.,:0*0-,7150S0*H17715178(.

&

*

b$# Y2#?#%?

[13?% ;16S-,867J06:,770*1+3:(0..1:10+76.(*=(7J ff

,+; >>S(-,*1\,71(+6& EJ0*0[13?%#,% 167J0:,60(.

6H((7J 6)*.,:0E17J

)

b

+

"#

& Ab

+

"

& EJ1-01+

[13?%#=% 7J0*()3J+06616;()=-0; #

)

b

+

$#

&Ab

+

%&

+

=01+37J0*,;,*E,50-0+37J?[(**0.0*0+:0&

*06)-76(.N_R,+; d<RH(;0-6,*0,-6(S-(770;?

W+ 6H,--*()3J+066:,606& E06007J,7=(7J

9WXR,+; N_R,*01+ ,3*00H0+7& ,60TS0:70;?[(*

>>S(-,*1\,71(+& 7J0;1S (::)*6,J0,; (.7J,7(.ff

S(-,*1\,71(+?966)*.,:03076*()3J0*& 9WXR.(--(E6

:-(60-8E17J d<R& ,-6(,60TS0:70;?]J0;1S +(E

H(506.(*E,*; .(*ffS(-,*1\,71(+& =)7H(506=,:FB

E,*; .(*>> S(-,*1\,71(+?](307J0*7J0S*0:0;1+3

.0,7)*066)330677J,77J0;1S -(:,71(+& EJ1:J 16J13JB

-8S(-,*1\,71(+ ;0S0+;0+7& 16,+ 0..0:71501+;1:,7(*(.

6)*.,:0*()3J+066?W716S*(.()+;-8.()+; 7J,7)+-1F0

N_R,+; d<R& 7J09WXRH(;0-:(+61670+7-87*,:06

7J0;1S -(:,71(+ 1+ 7J060+60(.*()3J+066,+; S(-,*1B

\,71(+ ;0S0+;0+:0?

[13?I ;16S-,867J0=167,71:6:,770*1+3:(0..1B

:10+76(.7J0 NN9" # [13?I # ,%% ,+; 9WXR

#[13?I#=%% 1+ ,--.()*S(-,*1\,71(+6& >>& ff&

f>& ,+; >f

'"&(

.*(H,*()3J 6)*.,:0J,51+3*H6

J013J7

)

b

+

G"#& ,d,)661,+ :(**0-,71(+ .)+:71(+

E17J :(**0-,71(+ -0+37J Ab

+

G" ,+; ,6)*.,:0*0-,B

7150S0*H17715178(.

&

*

b$# Y2#?#%?d0+0*,--8&

61H1-,*=0J,51(*=07E00+ NN9" #60:(+; (*;0*6H,--

6-(S0,SS*(T1H,71(+% ,+; 9WXR& EJ1:J ,*0J0H1B

6SJ0*1:,-S,770*+6& 16(=60*50;& 1+:-);1+37J0-(:,B

71(+6(.7J0;1S67J,7,*0;0S0+;0+7(+ 7J0S(-,*1\,B

71(+

'"%(

?

[13?%!X..0:7(.6)*.,:0*()3J+066(+ ;1S -(:,71(+ 1+ ,\1H)7J,-S-,+0#

!

1

b"#j&

!

6

b&#j&

&

*

b$# Y2#?#%%

UDD$
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[13?I!/167,71:6:,770*1+3:(0..1:10+76(.>>& ff& f>& ,+; >f.(*NN9"& ,+; 9WXR

'"&(

D%@)&,1+7-)&7

9+,-8616(.=167,71:6:,770*1+3.*(H *,+;(H-8

*()3J 6)*.,:0E,6S*060+70;?]J0*06)-76:,+ =0

6)HH,*1\0; ,6.(--(E6?

$% >,-1;,71(+ (.7J09WXR .(*=167,71:6:,770*B

1+316H,;0=8:(HS,*16(+ E17J +)H0*1:,-61H)-,B

71(+6,+; 0TS0*1H0+7,-H0,6)*0H0+76?

"% ]J09WXRH(;0-:(+61670+7-87*,:067J0;1S

-(:,71(+ 1+ 7J060+60(.*()3J+066,+; S(-,*1\,71(+

;0S0+;0+:0?

U% ]J0J0H16SJ0*1:,-S-(76(.9WXR& NN9"&

R(R .)*7J0*:(+.1*H 7J,77J0-(:,71(+6(.7J0;1S6

,*0;0S0+;0+7(+ 7J0S(-,*1\,71(+?

&% N:,770*1+31+ ,\1H)7J,-S-,+016,+ 0..0:7150

1+;1:,7(*(.6)*.,:0*()3J+066?]J0;0S0+;0+:0(.

6)*.,:0*0-,7150S0*H177151786J()-; =0(.1HS(*7,+:0

,+; 16)+;0*1+506713,71(+?

%% ]J067);8(.=167,71:6:,770*1+37J*()3J H(;B

0-61H)-,71(+616)60.)-.(*;0613+1+3.)7)*0*,;,*

&DD$
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H0,6)*0H0+7:(+.13)*,71(+ ,6.,*,66)*.,:0S,*,H0B

70*6*07*105,-16H,770*0;?

E636(6&,67

'$( /0:FH,+ _& NS1\\1:J1+(9?]J06:,770*1+3(.0-0:7*(H,3+071:

E,506.*(H*()3J 6)*.,:06'R(?<T.(*;!_0*3,H(+ _*066&$CIU!

"$%B"V%?

'"( 4-,=8[]&R((*0^M&[)+39M?R1:*(E,50*0H(7060+61+3!

9:7150,+; S,66150&>(-?WWB*,;,**0H(7060+61+3,+; 6)*.,:06:,7B

70*1+3,+; 0H1661(+ 7J0(*8'R(?@(*E((;&R9!9*70:J f()60&

$CV"!C""B$#"%?

'U( [)+39M?R1:*(E,506:,770*1+3,+; 0H1661(+ H(;0-6,+; 7J01*

,SS-1:,71(+6'R(?@(*E((;&R9!9*70:J f()60&$CC&!$B$#?

'&( >(*(+(51:J 9d?h,506:,770*1+3.*(H*()3J 6)*.,:06'R(?/0*B

-1+!NS*1+30*B>0*-,3&$CC&!$B%?

'%( ]6,+3O& M(+3'9?N:,770*1+3(.0-0:7*(H,3+071:E,506! 9;B

5,+:0; 7(S1:6' R(?@0E Q(*F! '(J+ h1-08k N(+6& "##$!

I%B$$V?

'I( [)+39M&LJ0+ MN&R1:*(E,506:,770*1+3,+; 0H1661(+ H(;0-6

.(*)60*6'R(?@(*E((;&R9!9*70:J f()60&"##C!$BI?

'D( [)+39M&O1l& LJ0+ M N?/,:F6:,770*1+3.*(H ,*,+;(H-8

*()3J ;10-0:7*1:6)*.,:0''(?WXXX]*,+6,:71(+6(+ d0(6:10+:0

,+; 0̂H(70N0+61+3&$CC"&U##"% !U%IBUIC?

'V( LJ0+ MN&[)+39M&h0166H,+ `X?9=,:F6:,770*1+3H(;0-.(*

60,6)*.,:06''(?WXXX]*,+6,:71(+6(+ d0(6:10+:0,+; 0̂H(70

N0+61+3&$CC"&U##&% !V$$BV$D?

'C( f610J LQ&[)+39M&@0671d&07,-?9.)*7J0*67);8(.7J0WXR

6)*.,:06:,770*1+3H(;0-''(?WXXX]*,+6,:71(+6(+ d0(6:10+:0

,+; 0̂H(70N0+61+3&$CCD&U%!C#$BC#C?

'$#( LJ0+ MN&h) ] &̀]6,8R M&07,-?9+(70(+ 7J0H)-71S-0

6:,770*1+31+ ,+ WXR H(;0-''(?WXXX]*,+6,:71(+6(+ d0(6:1B

0+:0,+; 0̂H(70N0+61+3&"###&UV#$% !"&CB"%I?

'$$( h) ] &̀LJ0+ MN&NJ1'L&07,-?97*,+6171(+ H(;0-.(*7J0*0B

.-0:71(+ :(0..1:10+71+ 6)*.,:06:,770*1+3''(?WXXX]*,+6,:71(+6

(+ d0(6:10+:0,+; 0̂H(70N0+61+3&"##$&UC#C% !"#&#B"#%#?

'$"( m-5,*0\B_n*0\'O?9+ 0T70+61(+ (.7J0WXRGWXRR 6)*.,:0

6:,770*1+3H(;0-''(?h,5061+ ,̂+;(HR0;1,&"##$&$$ #U % !

U#DBU"C?

'$U( [)+39M&O1) h Q&LJ0+ MN&07,-?9+ 1HS*(50; WXRH(;0-

.(*=167,71:6:,770*1+3''(?'()*+,-(.X-0:7*(H,3+071:h,50,+;

9SS-1:,71(+6&"##"&$I#%% !IVCBD#"?

'$&( LJ0+ MN&h) ] &̀]6,+3O&07,-?XH1661(+ (.*()3J 6)*.,:06

:,-:)-,70; =87J01+703*,-0Z?H07J(; E17J :(HS,*16(+ 7(7J*00B

;1H0+61(+,-H(H0+7H07J(; 61H)-,71(+6''(?WXXX]*,+6,:71(+6

(+ d0(6:10+:0,+; 0̂H(70N0+61+3&"##U&&$#$% !C#B$#$?

'$%( h) ] &̀LJ0+ M N?9*0,SS*,16,-(.7J05,-1;178(.7J0WXR

H(;0-.(*=,:F6:,770*1+3.*(H*()3J 6)*.,:06''(?WXXX]*,+6B

,:71(+6(+ d0(6:10+:0,+; 0̂H(70N0+61+3& "##&& &" # V % !

D&UBD%U?

'$I( [)+39M&LJ0+ MN?9+ )S;,70(+ WXR6)*.,:0=,:F6:,770*1+3

H(;0-' '(?WXXX d0(6:10+:0,+; 0̂H(70N0+61+3O0770*6&

"##&&$#"% !D%BDD?

'$D( )̀ Q?9+0E=167,71:H(;0-.(*0-0:7*(H,3+071:6:,770*1+3.*(H

*,+;(H-8*()3J 6)*.,:06''(?h,506 ,̂+;(HL(HS-0TR0;1,&

"##V&$V#$% !$#CB$"V?

'$V( h) ] &̀LJ0+ MN&NJ1'L&07,-?967);8(.9WXR H(;0-.(*

=167,71:6:,770*1+3.*(H *,+;(H-86)*.,:06''(?WXXX]*,+6,:B

71(+6(+ d0(6:10+:0,+; 0̂H(70N0+61+3& "##V& &I # C % !

"%V&B"%CV?

'$C( m-5,*0\B_n*0\'O?]J0WXR"R *()3JB6)*.,:06:,770*1+3H(;0-

.(*:(HS-0TBS0*H177151786:,770*1+3H0;1,''(?h,5061+ ,̂+;(H

,+; L(HS-0TR0;1,&"#$"&""#"% !"#DB"UU?

'"#( _(331(9'&R1--0*XM?L(HS)70*70:J+1Z)06.(*0-0:7*(H,3+07B

1:6'R(?<T.(*;!_0*3,H(+ _*066&$CDU!$%CB"I#?

'"$( O1P&[)+39M?9 0̂.(*H)-,71(+ (.7J06)*.,:0.10-; 1+703*,-0B

Z),71(+''(?'()*+,-(.X-0:7*(H,3+071:h,506,+; 9SS-1:,71(+&

$CC$&%!$C%B"#U?

'""( XE0f]&'(J+6(+ ']&LJ0+ M N?9:(HS,*16(+ 67);8(.7J0

6)*.,:06:,770*1+3H(;0-6,+; +)H0*1:,-H(;0-'L(

"

WXXXW+B

70*+,71(+,-d0(6:10+:0,+; 0̂H(70N0+61+3N8HS(61)H?_16:,7B

,E,8&@'!WXXX_*066&"##$!"IC"B"IC&?

'"U( R,:0--(+1dR&@0671d&_,HS,-(+1_&07,-?XTS0*1H0+7,-5,-1B

;,71(+ (.6)*.,:06:,770*1+3,+; 0H1661(+ H(;0-6' '(?WXXX

]*,+6171(+6(+ d0(6:10+:0,+; 0̂H(70N0+61+3&"###&UV #$% !

&%CB&IC?

'"&( Q,*;1HL&'(J+6(+ ']&/)*FJ(-;0*̂ '&07,-?9+ 1+70*:(HS,*1B

6(+ (.H(;0-6.(*S*0;1:71+3=167,71:6:,770*1+3.*(H*()3J 6)*B

.,:06' L(

"

_*(:00;1+36(.Wd9̂ NN?_16:,7,E,8& @'! WXXX

_*066&"#$%&1+ S*066?

'"%( '(J+6(+ ']&<)0--0770'̀ ?_(-,*1\,71(+ .0,7)*061+ =167,71:6:,7B

70*1+3.*(H *()3J 6)*.,:06''(?WXXX]*,+6,:71(+6(+ d0(6:1B

0+:0,+; 0̂H(70N0+61+3&"#$&&%"#U% !$I$IB$I"I?

%DD$
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!"#$%&'&%()*) "+,*)-&-*. ).&--$/*'0+/"1 /&'#"1%( /"203)2/+&.$)

LfX@M)+6J,+

!

$& "

& OWPJ,(-1,+3

"

& OW4Q)

$

#$?N7,70M08O,=(*,7(*8(.̂ 0H(70N0+61+3N:10+:0& W+6717)70(.̂ 0H(70N0+61+3,+; 1̀317,-X,*7J&

LJ1+0609:,;0H8(.N:10+:0& /0121+3$##$#$& LJ1+,"

"?M08O,=(*,7(*8(.93*1B1+.(*H,71:6& R1+167*8(.93*1:)-7)*0& W+6717)70(.93*1:)-7)*,-̂ 06()*:06,+; 0̂31(+,-_-,++1+3&

LJ1+0609:,;0H8(.93*1:)-7)*,-N:10+:06& /0121+3$###V$& LJ1+,%

4,)-/&.-! R(;0-,+,-8616E,6S*060+70; (.=167,71:6:,770*1+3.0,7)*06.*(H*,+;(H-8*()3J 6)*.,:067J0(B

*071:,--8?W+ S,*71:)-,*& ,67,71671:,-,;5,+:0; 1+703*,-0Z),71(+ H(;0-#9WXR% E,660-0:70; ,67J0E(*F1+3

H(;0-?]J06:,770*1+3:(0..1:10+761+ 7J0-(:,71(+ (.7J0;1S 1+ ,\1H)7J,-S-,+0E0*01+506713,70; .(*;1..0*0+7

*()3J+0666:,-0?]J0(*071:,-S*0;1:71(+6(.6:,770*1+3:(0..1:10+76E0*01--)67*,70;& ;0H(+67*,70;& ,+; 5,-1;,70;

=8:(HS,*16(+6E17J +)H0*1:,-61H)-,71(+6& ,+; H0,6)*0H0+76?]J0*06)-766J(E7J,77J0;1S -(:,71(+ (**0B

31(+ 16=(7J *()3J ,+; S(-,*1\,71(+ ;0S0+;0+7?N1H)-,71(+ *06)-76(..0*;00S0*SJ861:,-1+613J761+7(7J06:,770*B

1+3.0,7)*06(.67,71671:,--8*()3J 6)*.,:0,+; 7J)6,*0)60.)-(*050+ 517,-.(*;0613+1+3.)7)*0,+; 807H(*00.B

.0:7150=167,71:H0,6)*0H0+7:(+.13)*,71(+6?

5$( 6"/#)! =167,71:6:,770*1+3" 6:,770*1+3:(0..1:10+76" *,+;(H-8*()3J 6)*.,:06" 1+703*,-0Z),71(+ H(;0-

#WXR%" ,;5,+:0; 1+703*,-0Z),71(+ H(;0-#9WXR%" +)H0*1:,-61H)-,71(+

!E6,6-56*! "#$%<#&<#C" F,,6A'6*! "#$%B#%B#%" G+H1-796*)&1-&6! "#$%B#DB#" $#!"%

!IGJ! EEE?:+F1?+07GF:H6G;07,1-G$$?"I"%?>?"#$%#D#"?$#"%?##$?J7H-

!/)+&*2'-)&-'60! ]J0 1̀*0:7(*d0+0*,-/6W++(5,7150[)+;1+3B"#$% (.7J0W+6717)70(.̂ 0H(70N0+61+3,+; 1̀317,-X,*7J&LJ1+0609:,;0H8(.

N:10+:06?

!

@)((67A)&*-&8 2+'9)(! LfX@M)+6J,+#$C%C$%&R,-0&],1E,+&LJ1+,&_*(.066(*&:J0+F6K*,;1?,:?:+&H,1+ *060,*:J 1+70*06716H1:*(E,50

*0H(7060+61+3?
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Ò

h&=¸

§Ëõàµ¶·hµ¶¸§ê

'$U(

?

Ú�kÐ�£

h�"þÌ�Æ

Ò
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Ò

h&=¸§-[Ì

T^hµ¶¸§,�E !

<

LLh

#Z%

Ì

&

<é^)µ

¶·h¡å^¢

G

_̀

#Z%

�×¸�E

'$D(

G

_̀

#Z% !;

-(66

G

O

#Z%

$

$ '

!

<

LLh

#Z%

4

/

( )
"

"

#&%

ü&

!

4Eµ¶µ¶hN¥¦m

?

./ü

#&%&

i�ôõh¸� !

<

LLh

#Z%&

µ¶

DUV$



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

N O ] ^ ] _ ` ) ) a

"#$%

!

!

·h¡å^¢

G

_̀

#Z%

-

Ò
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Ŵ<d

hµ¶»°

&

Â<é^)µ¶·

h{l^¸§-µ¶·hµ¶¸§,�¶°Æ~

Ì

&

µ¶·h¡å�ÖÁ¬µ¶µ¶

?

KL&ÑÊ

ê%êµ¶·hµ¶¸§ÄÅÅÆ

&

ÿ!&Õ

[_d9

¶°�"

Ò
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Ò

h¶°�µ»°

?

ÂÒ

¸åÏµ¶¿Ì

&

¡Ð

[_d9

êXh¸§2Ò&

Õmî

&

¥é

Ò
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Ò

¡å^¢,�

h¶°ïý

&

à¸§Ëõ´Q}

&

þÌ�<�^�

ÖÁP

_̀ "

h¡å¾

Ò
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\,71(+ ;050-(S1+3?f(E050*& EJ0+ 7J0.*0Z)0+:8(.7J0Ò 167)+0; =8:)**0+7& ,::(HS,+81+70+6178+(16016
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! Ǹ_

AB¥é�QÎ�¦ì

"N 9̂R

¥é�Q

./¾�lô�huÀ¦ì

"[_d9

¥éë Y

Ã6�ê�¦ì

?

"?U?"!

CA3

@NXX

`aq3`abc )

@NXX

mW

+� L Q &
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($#) @TN.)7)*01+70*+07,*:K170:7)*0X*(20:7(Z/I<U)?# "#$"B#RB

$C$ ("#$%B#$B#&)?K77X!

"

GGG?+076B.1,?+07I?

($$) /,510*9&N0,J670*@&c),+3V?b+ >b@b50*17,6!a0,-1671:,+;

:(+7*(--0; +07G(*H 0YX0*1J0+7,71(+(W)

"

9WV9++),-W(+.0*B

0+:0(.7K0TX0:1,-b+70*067[*()X (+ O,7,W(JJ)+1:,71(+?_1B

6,!9WV&"##D!EB$&?

($")

ÜÝÞ

?

öQpë�tÅnp_�Ì»N

(')?

3QRv,

(

&"##D#$#$ !$RBE#?

TK0+ a '?T(J07K()3K76(.:K1+0601+703*,70; 6X,:0B3*()+;

+07G(*H 68670J(')?Z+31+00*1+3T:10+:0&"##D#$#$ !$RBE##1+

WK1+060$?

($E) U1) P'&U1L&W)1/&07,-?[*,1+ .-(G!Z+,=-070671+3.(*.)7)*0

1+70*+07,*:K170:7)*06=8X0*B=17:)67(J1d,71(+ ( ')?W(JX)70*

@07G(*H6&"#$&&DR!$"$B$E"?

($&) TK,+J)3,-1+3,JT?_*(3*,JJ,=-0J(=1-0:(*0+07G(*H (W)

"

_*(:00;1+36(.bZZZT8JX(61)J(+ W(JX)70*6,+; W(JJ)+1B

:,71(+?_16:,7,G,8&@'!bZZZ_*066&"#$&!$BF?

($%) 9+G0*0V/&N0,J670*@?/)1-;1+3,.,6751*7),-1d0; ;,7,X-,+0

G17K X*(3*,JJ,=-0K,*;G,*0(W)

"

>bT9r#R _*(:00;1+36(.7K0

$679WV M(*H6K(X (+ >1*7),-1d0; b+.*,67*):7)*0T8670J6,+;

9*:K170:7)*06?@0GL(*H!9WV&"##R!$BC?

&DR$



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
北
京
航
空
航
天
大
学
学
报

!

#

$#

% N¥

&

'

!

1¦�ëv�¯Ìø~�tÅÌ¤tv÷»

!-)/&$*)$0-*#,0"&,&*("*$7#-9 5%'*(#"4-#:-%33%51*)#"$-#1:%$*7%+

Ub4N0+3

!

$&"

& M9@[L).01

$

#$?T:K((-(.Z-0:7*(+1:,+; b+.(*J,71(+ Z+31+00*1+3& /0121+34+150*6178(.90*(+,)71:6,+; 967*(+,)71:6& /0121+3$##$R$& WK1+,"

"?W(--,=(*,7150b++(5,71(+ W0+70*(.[0(6X,71,-̂ 0:K+(-(38& M)K,+ &E##FR& WK1+,$

!5'$-%)$! O)07(7K0-(+3B70*J:(0Y1670+:0(.b+70*+07_*(7(:(-#b_$ ,+; +(+Bb_+07G(*H6& 7K0*00Y167

1+70*:(++0:71(+ ,+; 1+70*G(*H1+3;1..1:)-71061+ K070*(30+0()6+07G(*H6.(*7K0;1..0*0+:0(.+07G(*H ,*:K170:B

7)*06,+; X*(7(:(-6?N(:)61+3(+ 7K03,70G,8& 7K0H08+(;0(.K070*(30+0()6+07G(*H61+70*:(++0:71(+& ,)+1B

.10; +07G(*H ,*:K170:7)*0=,60; (+ X*(3*,JJ,=-03,70G,816X*(X(60; 7(6(-507K16X*(=-0J& GK1:K 60X,*,70;

7K0:(+7*(-X-,+0.*(J7K0;,7,.(*G,*;1+3X-,+0,+; 0Y7*,:70; 7K0:(J=1+,71(+ (.7K0J,+,30J0+7,+; :(+7*(-

.)+:71(+,-178,+; ,XX-1:,71(+ 60*51:0? K̂0)+1.10; +07G(*H ,*:K170:7)*0;151;067K0+07G(*H 1+7(7K*00-,80*6&

GK1:K G0*0)+1.10; +07G(*H :(--,=(*,7150J,+,30J0+7,+; :(+7*(-)+17& X*(3*,JJ,=-03,70G,8& ,+; K070*(30B

+0()66)=+07?̂ K01+70*:(++0:71(+ X*(7(:(-67,:H .(*7K078X1:,-K070*(30+0()6+07G(*H616;0613+0; 7(1+703*,70

;1..0*0+7X*(7(:(-6? K̂0+ 7K0H0870:K+1m)06,+; 7K0(*8.(*7K0X*(3*,JJ,=-03,70G,8,*03150+ ,+; ,+,-8d0;

=,60; (+ 7K0)+1.10; +07G(*H ,*:K170:7)*0& 1+:-);1+37K0,=67*,:71(+ ,+; ;06:*1X71(+ (.K070*(30+0()6+07B

G(*H6& 1+70--130+7,;,X7,71(+ 70:K+(-(38=,60; (+ X*(3*,JJ,=-03,70G,8& *06()*:0J,+,30J0+7,+; (X71J1d,B

71(+ (.)+1.10; +07G(*H& 07:?N1+,--8& ,78X1:,-,XX-1:,71(+ :,60(.1+70*:(++0:71(+ +07G(*H61+ :151-,51,71(+ 16

3150+ ,6,+ 1--)67*,71(+ 7(;0J(+67*,707K0X*(X(60; +07G(*H ,*:K170:7)*0?

6*+ 7#-('! )+1.10; +07G(*H" +07G(*H ,*:K170:7)*0" X*(3*,JJ,=-0:(+7*(-3,70G,8" K070*(30+0()6

+07G(*H6" +07G(*H X*(7(:(-" 1+70--130+7,;,X7,71(+
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