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è $̀$(E

kv��7

#\>$ dE$(D

Ýv��£

#\e$ dD$%

Í}v��£�ñ_MöãÄog

$## <<H

öã

#

�\

E

köã

$%

�}�Ð¿`õ

#

xÊv��7

$

ý�/ôô[Gng

"

k��

öã�`

#

µ¶Tõö`õg

$

k�`

$%

;

"## <<?

v��£

(

v��7

(

Öbv�R��

E

Q�ñ`õð��YøôÄ^üÍ�K

%

ÍYÔ

øôöãÐg

%%

v�� �ñ`õð��Y?

^üÍ�K

&$D'

?\>E

S

WV$

¡KH gÝrT<

v­®ôõ

%

Z­klõlúÀèÍ|�»/g

_¸aÌ­®ôõ

?

�

E!

Öbv�R��·Pý0ÏYÐT�K

W02?E!@(</)09+,50<(,+60'* <':/,'-6I/:(+,B56+2/2+5X)/55()/)/:(90*2)/2(,+6')6/565756/<

!!

�7

\>$

T

\>"

±ÏYÚF�¡KO$ 

úT«=ºq

?

ÏYÚF�÷=

\>$%

Ãm�v

å

\>',$

_a[m�'v}ø�ÖbR��

;V\è $̀
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ì /4/*650* ZI0*+5X+9/+)/:056)0=(6/: =/6K//* $ ### +*: % D## iQ?_'565X/96)+,,0*/5'-6I/<+)/'::

60</5'-D# iQ% K06I -)/[(/*975X+90*2'-D#H$## iQ?eTì /4/*65I+4/5'</9,'5/,79'**/960'*5K06I 6I/
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Xõ["!�ß?Z~!}"+ö[E�þÿs

ÄW

?

ØQú�[

$D$

k

eTì

Xõ}

%

°;aí

[ßÀ

$"F

x

%

k�±Z�

""

x

?

�$

;Y_YSỲ
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Xõ[¥±?ä

?

¡¢Ö

�@D

%

�"')¥±

eTì
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Xõ}

%

Ex$

Êk´Ð

+

X

*

%

[Z�

"

x

%

Õ<é¡Ex$Ê

kCFYM[�B

%

fD

eTì
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<'*06')/: =7;Y_YSỲ 5+6/,,06/&&'?896+V/05<','209+V0*09+%

"#$$%EE#J$ !C"C NCEJ#0* ZI0*/5/$

&E'

ØÂÙ

%

'�g

?

·m�`+°�¨[ôõý0

&&'?

}"+

G@A)¶

%"##G%"G#E$$ !$ NJ

VI( U0*=0+'%MI+*2f/*,0+*2?̀ /5/+)9I '-L/76/9I*','20/5-')

3i>6)+*5<0550'*&&'?e)'9//:0*25'-6I/ZVYY%"##G%"G#E$$ !

$ NJ#0* ZI0*/5/$

&%'

ØÂÙ

%

ÁÚ

?

=_·m�`+½/¨[ôõ[ý0S²�

&&'?

}"+G@A)¶

%"##G%"G#EJ$ !$ NG

VI( U0*=0+'%i( U0?̀ /5/+)9I +*: +XX,09+60'* '-6I/L/76/9IB

*','20/5'-3i>8Z6)+*5<0550'* ,0*/&&'?e)'9//:0*25'-6I/

ZVYY%"##G%"G#EJ$ !$ NG#0* ZI0*/5/$

&D'

ÛÃ

?

·m�`+[+k×~��ý0

&&'?

+XÏY>Í

%

"##J%"G#$J%$ !$ ND

f( R0'*2?̀ /5/+)9I '* /,/96)'<+2*/609/*40)'*</*6'-(,6)+B

I02I 4',6+2/2)0: & &'?S/,/9'<<(*09+60'*5-')Y,/96)09e'K/)

V756/<%"##J%"G#$J%$ !$ ND#0* ZI0*/5/$

&J' S'<0Q+K+]%U'5I0*'S?e'K/),0*/)+:0+60'* '=5/)4/: =76I/5+6B

/,,06/liMl̀ 8&&'?&'()*+,'-\/'<+2*/605<+*: \/'/,/96)090B

67%$FCD%EG#E$ !E#F NE"G

&G' e+))'6_%@/</9W%V+*6',0L l%/6+,?YTW<+2*/6'5XI/)09,0*/5
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C�äÀ

$$D 9<H)+:%)+*2/! p%Do V/,-B:/4/,'X</*6

�©�

;GJDB$JEEBD%EC TH<0* _ll\

Çn¸l

YZ@%$E iY];Y@i8]@

Xdüo�

56)+0* 2+(2/#i._$ ]*5606(6/G#$

�Xüo�

3V$GDB9####"B"##CJ _Y8V

@ÞG

]Y]f5BCDD\V 8;>8@SYZi

8H;

r¼

eZ]B$G$J%"D# L5H5 8;>8@SYZi

;H8

r¼

eZ]B$G"E%$J =06;8Z 8;>8@SYZi

5:&%

+¥o¢

g£4�m¡wx[�a�U

%

�.}��

£eÆ��g

$## iQ

[|y

.(66/)K')6I

=e�

sm¡Íwtl=e

?

»�Çn´Å���H¢

m[Ø�

%

Õtl£

E

lsÒ�.

!

¡KHÇn´

Åg

Do%$ iQ"Do%E iQ

´S

Do%G iQ?

�.Þ��

ÐÊ#

!e];

Þ���Ð

%eBE?D%]B#?G%;B#?

��

HI[É½PFGÞ��Þ��ÐÊ#

!0^

$ "##%

0

y

$

%̂?"#D % q$#

N$#

%

0

y

"

D̂?#GE F q$#

NF

?

$$

Çn´Åg

Do%$iQ

�[sÒ�.ÐâÊ�

E

hÌ

?

����

%

*$

e];

Þ�É£[Þ��8g

#?"Co%

k*$É½PFGÜ£[}�8g

#?#$o?

"$

Çn´Åg

Do%E iQ

�[sÒ�.ÐâÊ

CEG$



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
 
北
京
航
空
航
天
大
学
学
报

!

#

$"

% ±L�»

!

�Þ+C���©ÏYÉ½PFGÞ�É£

�

%

hÌ

%

*$

e];

[Þ��8g

#?G"o%

k*$

É½PFGÜ£[}�8ß�

#?#Eo?

�

E!

sÒ�.

$!

|F�]}T­´Å

Do%$ iQ

W02?E!Z'<X+)+604//OX/)0</*6$!+96(+6')6)+9L5

50*/)/-/)/*9/05Do%$ iQ

�

%!

sÒ�.

"!

|F�]}T­´Å

Do%E iQ

W02?%!Z'<X+)+604//OX/)0</*6"!+96(+6')6)+9L5

50*/)/-/)/*9/05Do%E iQ

E$

Çn´Åg

Do%G iQ

�[sÒ�.ÐâÊ

�

D

hÌ

%

Â�*$

e];

[Þ��8g

$?GDo%

k

*$É½PFGÜ£[}�8ß�

#?$Go?

�

D!

sÒ�.

E!

|F�]}T­´Å

Do%G iQ

W02?D!Z'<X+)+604//OX/)0</*6E!+96(+6')6)+9L5

50*/)/-/)/*9/05Do%G iQ

g£O$Òs

%

*$

e];

Þ�É£T*$É

½PFGÞ�É£[

E

l�8sÒÐâÊ�

J

h

Ì

?

Ã�.Ðâ@D

%

óO´Å��[�G

%

*$

ötÉ�[ß3X4�QXÒöt�¡K¤m£

FJ?%c%FD?Cc

´S

F#?Ec?

�.Ö��Ì*$

h¤É£Þ��8�íaÄ [

*

�^

+%

Z�L

{�$Ü£}Ã<£ÏY[�XÍw

(

�XÍw

[

*

VÐ

+

´S´ÅÍw[VÐ

?

�..]

%

��¤a[É½PFGÞ�Ü£

�IÊI�£+C�©ÏY[Çn]}�8

%

Í

PQö¸[HÁ�Ã´#­kÉÔ¡¢

?

µ¶

%

e];

Þ���Þ�Ú�ÏY[�KÍ2

%

ó$¹

K[

*

ÐV

+

Þ�É£

"

k��HI[Þ��{*

$ÏY�K[

?

Í�

%

>^sÞ��Ë

#$%$

[¡

¢�´èa

%

vÞ��MN£ÏY[_¸É½P

(

¤ùú´S6C[��I·P

?

êÄÉÔ

%

�.s

ÒÐâ@D

%

óO´Å��[�G

%

ÏY]}PQ

[ö¸�Y±CH

?

Z{ÁgóO´ÅÍw��

[�G

%

�©��é[�z·Ps]}PQ[y

zPÀP�I

?

k±É½PÞ��[HI^A}

%

ÃO$@A²�[ÇnaE

%

ZZ{_�©�!

FEG$



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
 
北
京
航
空
航
天
大
学
学
报

4 : & ' & ; < ) ) ¶

"#$%

!

!

fLÄkÒx×<

%

�Þ�MN�["Û·P

?

�

J!E

l�.]}�8sÒ

W02?J!S)+9L0*2/))')59'<X+)05'* '-6I/6I)///OX/)0</*65

6%

o

%

p

$$

�W�Þ+C�©ÏY]}PQ[Á{

�L�­kÉÔ

!

Ä{�$�Ý<_(Ú[_¸

É½P��

"

R{�$ÏY$é��[�Ð�Ù

 P��

?

"$

+C�©ÏY[]}���´eºgÏ

YZÁ_¸[S®��

?

��*$

.+9LBV6/XX0*2

[HI½i

%

g�Þ+C���©ÏYHI£Ä

QÉ½PFGÞ��

?

vÞ��%úMN£ÏY

[_¸É½P´S�Ð�Ù P��

?

TüY[

*$ªy�KÝ�[Þ�Ü£ëÒ

%

vÜ£��

Ö×!�

(

å$@A²�[·�

?

E$

>^sÞ��[¡¢�´èa

%

+C�©

ÏY[ZÁ�XSÍVÐ

(

´ÅÍwm¡��$

ö¸�©ÏY[]}PQ

?

gqZ[

#7+8+1+-9+4$

&$' U+'.%.( We% /̀/:7&%/6+,?8:+X604/)'=(56<'60'* 9'*6)','-

50*2,/B)': I7:)+(,09+96(+6')5!6I/')7+*: /OX/)0</*65&&'?]YYYB

8V_YS)+*5+960'*5'* _/9I+6)'*095%"###%D#$$ !GF NF$

&"' U+'.%ZI0( \SZ% /̀/:7&S?@'*,0*/+)+:+X604/)'=(569'*6)',

'-'*/B;lW/,/96)'BI7:)+(,095/)4'5756/<5&Z' HH8V_Y]*6/)B

*+60'*+,_/9I+*09+, Y*20*//)0*2 Z'*2)/55 +*: YOX'5060'*

#]_YZY-FG$ %WeVS?T'58,+<06'5%Z8!]YYYZ'<X V'9%$FFG%

%!$F$ N$FG

&E' f+*2Zf%&0+'MR%f( V%/6+,?*;(+,B,''X 9'*6)',+ '-,'+:

50<(,+6')&Z' HH]YYY]*6/)*+60'*+,Z'*-/)/*9/'* ]*:(56)0+,]*B

-')<+6095#]@;]@$?e059+6+K+7%@&!]YYY%"#$"!DE# NDED

&%' f+*2Zf%&0+'MR%f( V%/6+,?@'*,0*/+)+:+X604/9'*6)','-

/,/96)'BI7:)+(,09,'+: 50<(,+6')K06I +9604/<'60'* :056()=+*9/

&&'?_/9I+6)'*095%"#$%%"%#$$ !E" N%#

&D'

±L�

%

W¹:

%

�E¿

?

*$öt[on�ÁÞ�[+CZ

Á�u�

&&'?

&')¶

%"#$"%EE#F$ !$G$G N$G"D

f+*2ZI/*2K/*%&0+'M'*2O0+%T('Z+010*?8* 0<X)'4/</*64/B

,'906757*9I)'*0Q+60'* 9'*6)','* /,/96)'BI7:)+(,09,'+: 50<(,+6')

&&'?896+8/)'*+(609+/6856)'*+(609+V0*09+% "#$"% EE # F $ !

$G$G N$G"D#0* ZI0*/5/$

&J' f+*2Zf%&0+'MR%f( V%/6+,?8* /OX/)0</*6+,56(:7'-6I/

:(+,B,''X 9'*6)','-/,/96)'BI7:)+(,09,'+: 50<(,+6')&&'?ZI0*/5/

&'()*+,'-8/)'*+(6095%"#$E%"J#J$ !$DCJ N$DFD

&G' e,(<</)8 ?̀̀ '=(56/,/96)'I7:)+(,09-')9/9'*6)',& &'?e)'B

9//:0*25'-6I/]*5606(60'* '-_/9I+*09+,Y*20*//)5e+)6]B&'()*+,

'-V756/<5+*: Z'*6)',Y*20*//)0*2%"##G%""$#$$ !G$G NGE$

&C' MI+'S@%>0)4+,'S?W(QQ79'*6)','-+I7:)+(,09X'5060'* 5/)4'

K06I (*L*'K* ,'+:&Z' HHV/9'*: ]YYY]*6/)*+60'*+,Z'*-/)/*9/

'* W(QQ7V756/<5?e059+6+K+7%@&!]YYY%$FFE!GCD NGCC

&F' _0I+1,'4_%@0L',09

}

>%8*609

}

;?e'5060'* 9'*6)','-+* /,/96)'B

I7:)+(,095/)4'5756/< (50*25,0:0*2<':/9'*6)',/*I+*9/: =7

-(QQ7e]9'*6)',,/)& &'?W+96+3*04/)506+605V/)0/5! _/9I+*09+,

Y*20*//)0*2%"##"%$#$$ !$"$G N$"E#

&$#' _0,,/)f S%i/K/5̀ e%\,+*QWi%/6+,?̀ /+,B60</:7*+<09

9'*6)','-+* 0*:(56)0+,<+*0X(,+6')(50*2+*/()+,*/6K')LB

=+5/: ,/+)*0*29'*6)',,/)&&' ?̀ '='6095+*: 8(6'<+60'*%]YYY

S)+*5+960'*5'*%$FF#%J#"$ !$ NF

&$$' MI'*2f W%i/RR?W(QQ7*/()+,*/6K')L 9'*6)','-/,/96)'B

I7:)+(,09X'5060'* 5/)4'5756/<&&'?Y,/96)09_+9I0*/5+*: Z'*B

6)',%"##C%%#"$ !$C N"%

&$"' h+)X/*L'_%V/X/I)0@?l* [(+*606+604/-//:=+9L :/502* -'))'B

=(56X'5060'* 9'*6)','-I7:)+(,09+96(+6')5&&'?Z'*6)',Y*20B

*//)0*2e)+9609/%"#$#%$C#E$ !"CF N"FF

&$E' 8I* h%T//.%U+*2V?;/502* +*: /OX/)0</*6+,/4+,(+60'* '-+

)'=(56-')9/9'*6)',,/)-')+50OB,0*L /,/96)'BI7:)+(,09<+*0X(,+B

6')40+i

v

9'*6)',6I/')7& &'?hV_Y ]*6/)*+60'*+,&'()*+,%

"##E%$G#E$ !FFF N$#$#

&$%' U+'.?8:+X604/)'=(569'*6)','-*'*,0*/+)5756/<5K06I +XX,0B

9+60'* 6'9'*6)','-</9I+*09+,5756/<5&;'?Z+,0-')*0+!3*04/)B

5067'-Z+,0-')*0+%$FFJ

&$D' _/))066iY%i7:)+(,099'*6)',5756/<5&_'?@/KU')L!&'I*

f0,/7kV'*5]*9%$FJG!$E% N$%J

#%G$



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
 
北
京
航
空
航
天
大
学
学
报

!

"#$%

!

$"

"

#

%#

$ #

$"

%

! " # $ # % & ' ' (

&'()*+,'-./010*23*04/)5067'-8/)'*+(6095+*: 856)'*+(6095

;/9/<=/)!"#$%

>',?%#!@'A$"

!

)*+,

! "#$%B#$B#F"

-./012

! "#$%B#DB#D $C!$G" !"#! $#?$EG## H1?=I?$##$BDFJD?"#$E?#GD%

!

-./034

! KKK?9*L0?*/6HL9<5H:'0H$#?$EG## H1?=I?$##$BDFJD?"#$E?#GD%?I6<,

!

9:;<

!

¾E�

#$FC$ N$ %

2

%

ª|}~7

%

5Kx

%X/*2-+QI+*P$"J?9'<"

!=¢9:

! <5K/0P=06?/:(?9*?

67yÂEvK£¤�¥$jÔÕ°sLÎÏ

J,£

!!

KÊL

!

!!

#tM

!!

�

!

N

#

4:h@<) GÎ?=-)B

%

4:

$###C$$

!!

Q

!!!

O

!

%5¤-OPQR�Spû~}

%

ÑÒQI�T*FÜUè8»V�16

�Rm

%

stQø»½Y�±È8èé§~^FÜ.605PWku §~

(

}FXíkÕ/

�8§~^FK

(

Rmp7a

#Zle% Z'/--090/*6'-e/)-')<+*9/$

³��8AB

?

6�¨ÕÖ×

%

_èé§~^FÜ.860~}v

%

FÜ.aY

(

PWkZ»faY[/�8§~^FKÆ~

X

%

PWku §~8VT0~o/

%

[P\^§~{Ú8v8o¯

?

«FÜ.60`Èv

%

è

é§~o}

%

Rm8

Zle

ÆoX

?

R

!

S

!

T

!

¤-OP

"

»V�1

"

èé§~

"

p7a

"

6�st

UVWXY

! S_F"D

Z[\]^

! 8!!!!

Z _ ` Y

! $##$BDFJD#"#$%$$"B$G%$B#J

=**".)2 +*5%**"&"(),'0%"())"'6"&,)$&"2 +(6"&*+&',(."+*

"/".)&%. 3"4%./"2- 4",)6$'6,%&.+(5%)%+(%(1

e/*2W+QI+*!f/0_0*25I+*

!

!i(+*2i+05I/*2!MI+*2i'*2

# V9I'','-_/9I+*09+,Y*20*//)0*2% ./010*2]*5606(6/'-S/9I*','27% ./010*2$###C$% ZI0*+$

702)&,.)! 8I/+6X(<X +0)9'*:060'*0*2/OX/)0</*6+,5756/<-')/,/96)094/I09,/5=+5/: '* 6I/4+X')B9'<B

X)/550'* 979,/K+5:/502*/: =/9+(5/<(9I /*/)27K+59'*5(</: -')6I//,/96)094/I09,/+0)9'*:060'*0*2(*:/)

6I/I/+60*2<':/KI/* 6I/+<=0/*66/<X/)+6()/K+5,'K?SI/)/-)02/)+*66/<X/)+6()/+*: X)/55()/0* 6I/I02IB

X)/55()/X0X/,0*/% 6I/)+6/'-6/<X/)+6()/)050*20* 6I/9+= +*: 6I/9'/--090/*6'-X/)-')<+*9/#Zle$ -')6I/

+0)9'*:060'*0*25756/<K/)/56(:0/: 0* 6I/I/+60*2<':/(*:/):0--/)/*6+<=0/*66/<X/)+6()/5+*: :0--/)/*6

9'<X)/55')5X//:5?SI/6/56)/5(,650*:09+6/6I+6% KI/* 6I/+<=0/*66/<X/)+6()/+*: 6I/9'<X)/55')5X//:5

+)/I02I/)% 6I/6/<X/)+6()/+*: X)/55()/'-6I/)/-)02/)+*6+66I/9'<X)/55')'(6,/6+*: 6I/I/+6/O9I+*2/)'(6B

,/6+)/I02I/)% +*: 6I/+4/)+2/6/<X/)+6()/0*9)/+5/5-+56/)+*: 6I/60</)/+9I/: 6'6I/9'<-')66/<X/)+6()/05

5I')6/)0* 6I/9+=?fI/* 6I/+<=0/*66/<X/)+6()/05I02I/)0* 9+5/6I+66I/9'<X)/55')L/X66I/5+</5X//:%

6I/Zle052)/+6/)?

8"9 :+&52! /,/96)094/I09,/" I/+6X(<X +0)B9'*:060'*0*2" +<=0/*66/<X/)+6()/" 9'/--090/*6'-X/)-')<B

+*9/#Zle$" /OX/)0</*6+,56(:7

!!

üY¤�G~=±@|��Z´Åk�<¸

[fÔQ,

%

��u�[ vc´s×~wx�

Ú[yz

&$'

?

k+F~=|gÿK[ig=>@

�

%

±lV^A}��?u�

(

/�m

(

�ºH»

Saø�

%

Ø(Ú?@[ü¯

&" NE'

?

+F~=±·

����

%

�$+4`a'�ó×~�n[CH

kR�

%

­×~�nsH�+F~=<ßð�Q

ksm[+GÍ»É£�»

%

ÃkVW+F~=

·�[�&¹AÓ~CH

&% ND'

?

âë¨,Jý0

@D

%

'¥ÏY|g+F~=Qk�<[e-�

ÏY

&J NG'

%

±·��»�Qk¯j=kQ[

EEc

ÍÎ

%

VW�&¹AR\

$C dE#c

&C NF'

?

Í·{Ú�\¸m±�Q,�Í¸�H�Í

,_ôm�Í,[<Q��

&$#'

%

±+F~=}�

lenovo
全文下载蓝色

www.cnki.net/kcms/doi/10.13700/j.bh.1001-5965.2013.0754.html


北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
 
北
京
航
空
航
天
大
学
学
报

4 : & ' & ; < ) ) ¶

"#$%

!

!

�Í·'¥ÏY�»

%

�Ú�+Q_×~}[Í

¸·��=Ú¤

%

Ý�[Í¸gÅk[+Q? 

�[H�ÍQ(T

%

ÁÂÍQ/Ò

#Zle%Z'/--0B

90/*6'-e/)-')<+*9/$

<$

$?

n¼»7

&$$'

¡¢£

¤�G~=?+F~='¥ÏY()[qK

%

¤

a£=E0ú�""Q[+F~=Í·'¥ÏY

[HIÉ£

?i'5'Q

»7

&$"'

_üY~='¥ö�

gÍ·ÏY

%

ý0£�IGeo?�c

H

�Í

¸

(Zle

»�Ð()[¨Ï

?

zEÿ»7

&$E'

ý�

£+F~=Í·'¥ÏY

%

�¡¢£�IGe

os�c¸

(

�IG`_'»�Ð[yz

?

½�

Æ»7

&$%'

as+F~=±·;�»�Qksm

[��

%

HI£Ä2�$�»[Í·'¥ÏY

?

��HI£�$+F~=Ú¤�»[Í·'¥

�.YZ

%

ý0£��[×~�nT�IGe

osÍ·'¥ÏY[PQS=Ú¤Yª�n[

yz

?

$%

vK£¤�¥$jÔÕ

$:$%

�¥$jL{9��

+F~=Í·'¥ÏY�L��IG

(

<_

G×

(

ºÍ�

(

|>ºô�»×L

%

@|HhÊ

�

$

hÌ

?

NÍ·'¥ÏYO$�Í�Ë�

%

@Ë

[_FÉôÊ�

$+

hÌ

?

±�IG+[|�#

%

ºÍ�,}H�H�[vq@Ë¾|>ºô�-

à _�IG}

%

¾�IÛñgm�m�[vq

¾|>ºô�-[êÄ>£t_ºÍ�.}c¾

�Í

%

±¤m=Ú¤×~�n[��@Ëñg}

�m�[C�

%

%Û@Ë¾^<_G×/ñgH

�H�[vC9ú÷t_ºÍ�,}¿E Í

%

Ãk_×~}[Í¸ú�Í·'¥ÏY}

?

NÍ

·'¥ÏYO$�c�Ë�@Ë[_FÉôÊ

�

$=

hÌ

%

Â�@Ë±ºÍ�,}c¾�Í

%

±

ºÍ�.}¿E Í

?

�Â�ã

%

=ÚXºÍ�,±�Í�Ë#N

¿E���

%

±�c�Ë#Nc¾���

"

=Ú¤

ºÍ�.±�Í�Ë#Nc¾���

%

±�c�

Ë#N¿E���

?

$:&%

�¥$jÔÕLs|Æ

Zle

{�Í�Ë#Í·'¥ÏY[+,�

Í¸?+,`_'�(Ò

&$D'

%

{ì¸ÏYPQ[

~L�Ð(Ä

?

N+F~=Í·'¥ÏYO$�

Í�Ë�

%

h¹¾@ËL¾^»X�I

(

»�c

¾

(

ÕÍ·¸T»�¿E

%

k*�^A

%

_H�×

~}[Í¸,,��Ê·��=Ú¤

?

�

"

gÍ

·'¥ÏYh¹�×[�X�T�À�

?

,

,

=ÚXºÍ�

"

-

,

ºô�

"

.

,

=Ú¤ºÍ�

"

/

,

<_G×

"

+

,

�IG

?

�

$!

Í·'¥@|Hh

W02?$!e)0*90X,/'-I/+6X(<X +0)9'*:060'*0*2

�

"!

¿v�IËÍ·[h¹�×

W02?"!SI/')/609+,979,/'-4+X')9'<X)/550'* I/+6X(<X

"%G$



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
 
北
京
航
空
航
天
大
学
学
报

!

#

$"

% ¾E�»

!

×~�ns+F~=Í·'¥ÏYPQ[yz

��

"

�ã

%

��Ë¸@Ë[�Í¸

7

9

±

"IP

�} ´

"B"wB"~BEBKI3B"

h § L [ Ô Õ

)

""w"~EK3"

@Ì

%

ÍTÃß�ÍTgÍ­é¡

%

±

,2,I=

�}

´�

"

?�

E

[À8@Ì

%

;��Ë¸@Ë[�

Í¸g

7

9

#)

""\"_EK3"

#=

"

1=

E

#$$

�I��Ë¸@Ë[k'¸

Q

±

"IP

�}´

$B"B"wB"~BEB%B$

h§L[ÔÕ

)

$""w"~E%$

@Ì

%

±

,2,I

=

�}´�

"

?�

$

()[À8@Ì

%

;��Ë

¸@Ë[k'¸g

Q#)

$""\"_E%$

#=

"

1=

$

#"$

ÁÂ

%

Í·'¥ÏY±�Í�[

Zle

�@

Ìg

Zle#

7

9

Q

#

=

"

1=

E

=

"

1=

$

#E$

&%

+¥}¦

&:$%

�¥$j+¥ÔÕ

��HI[Í·'¥�.YZ�Í·'¥Ï

Y

(

Þ�ÏYT�u=éé¡×L

?

Í·'¥ÏY

�¼lËñu¸�IG

(

Yl_ºÍ�

(

ÁãËº

Í�

(

¤YìË·¸�S|>ºô�»éõ»�

�

E

hÌ[Ø��ú�E�IJÃÂ[x�;Ã

ÚÀ

%

vé¡{Í·'¥�.YZ[��é¡

?

±

Yl_ºÍ��[0N��Oª�eo�¥[7

¹

"

��_ÁãËºÍ�

(

b_7¹»éõª�±

=Ú¤é[7£}

?

±Í·'¥ÏY�£[ú0��ª��nü

o�

(

�Xüo�

%

Ê�

E

hÌ

%

��±=Ú¤ò

�Û7+îï<W

$D 9<

O¡K���nüo

�

?

�IG

(

üo�SºÍ�[�L�Ð¡KÊ

@

$ d

@

E

hÌ

?

�u=éé¡?LKw[+F

~=¤é')ëN

%

°7+îïX

%

=Ú¤Yª�

E�IJlm

?

�

E!

+F~=Í·'¥�.ÏY

W02?E!YOX/)0</*6+,5756/<'-I/+6X(<X +0)

9'*:060'*0*2-')/,/96)094/I09,/5

e

$%

§¨©²ª³G«@LfOgh

'()*+$%D(/-0(1(2+3+14<83?+4R(4?0*(3+3J0+

K(1/()*+>/40*(9+2+-39<201+44<1

�Ð

u¸

H

#<TH)$

h�F�eo

H

#)H<0*$

@Ë

Ãm6¸

H

<T

ÐT

$#?% d$J$?E G ### $̀E%+ $ED

e

&%

�SÌgh

'()*+&%M+-4<10(1(2+3+14

üo�¿K ú¸¦§ ²n

Hc

�nüo�

N%# d$D#n #?"#

�Xüo�

# d% _e+ #?"D

e

5%

¬�ÌfOgh

'()*+5%D(/-0(1(2+3+14<8?+(3+N9?(-.+14

�t

Xò«¬

H

<<

�ø

H

<<

>7ÔÕ

H

<

"

ºÍÔÕ

H

<

"

Yl_ºÍ�

DJ# q$D qEDD $J q$?C #?" %?D

ÁãËºÍ�

"JD qC# q""C

)

$# #?#J D?D

&:&%

F&ÔÕ»hè­®ÔÕ

±Í·'¥�.ÏY}

%

¼lËñu¸�I

G[úX?ñ�+G[úX>^ßÄúë;Ã

?

N�IGúX¾[+k�ú�>+�

%

ñ�+G

úF�IG@|

%

Â��IGsH�H�[vq

@Ë�'

"

N+k�ú��>+�

%

ñ�+Gßú

F�IG[úX'e

%

�IG�s@Ë�'

?

NÞ

�ÏY�|>ºô�>+�

%

Í·'¥ÏYO$

�Í�Ë

%

Â���IGua[m�m�vq@

Ë¾|>ºô�µ¶t_ÁãËºÍ�}

"

NÞ

�ÏY�|>ºô��+�

%

Í·'¥ÏYO$

�c�Ë

%

Â�Ã�IGua[m�m�vq@

Ë¾|>ºô�µ¶t_Yl_ºÍ�}

?

�$

öñYl_ºÍ�@Ô7o[7¹�,Ó[H�

¼_+,ç+

%

NÍ·'¥ÏY@|�

%

>^¥<

+�+ís7¹eo[Þ�

%

Ãk�u+F~=

±��onlV�>Ô7osÍ·'¥ÏYPQ

wx[yz

?

áâüo�[ú¸¦§

%

Ú�

,+=B

>]Yf

(½£Ðâð�ÏY

%

B��ú�O@Ë

[ºq�ÐóÍ·'¥ÏY¬l�)[¨Ï

%

�

áâ+,iLH���[ð���

?

5%

+¥¯�

�$�.{±Å;×~#tl[

%

íM[×

~�nTÆn{��Þ�[

%

h´¢£J¼�«

ë�[×~�ÐtlsÒ�.

%

ßQJ¼>:ë

�[×~�Ðtl�.

?

�.�¥jºÍ�7¹

[+�

%

�Í>Ô7oEFÄ T

%

±@

%

hÌ[

@9#tl�.

%

��÷=Ðâð�ÏYB��

E%G$



北
京
航
空
航
天
大
学
学
报
 

 
 
 
 
 
北
京
航
空
航
天
大
学
学
报

4 : & ' & ; < ) ) ¶

"#$%

!

!

ú�O@Ë[�nTT�XT

?

N=Ú¤Yª�

n�^

"Dn

t]Í·'¥ÏY¬l�^

$ E## 5

�

%

Þ�ÏY��IG¾[+k�ú��+

%

Í·

'¥ÏYÇÆ@|

?

e

6%

+¥{°

'()*+6%'+439<->/3/<-4

@9 ×~�n

Hn

ësÆn

Hc

�IGeo

H#)H<0*$

$ D EJ E %##

" % %E $ G##

E N$ D# $ G##

% N$ E# E %##

D ND EJ E %##

6%

+¥o¢�£p

±��×~�n#

%

=Ú¤Yª�nÀ�Ø

0�n

#$Cn$

iL[�){ì¸+F~=Í·

'¥ÏY�ÍQX[~L�Ð(Ä

%

ÏY¬l�

)?=Ú¤Yª�n[ñf¨ÏÊ�

%

hÌ

?

�

IGeog

E %## )H<0*

�

%

±×~�n¡Kg

D%

N$

T

NDn

[Q9#

%

=Ú¤Yª�nÀ�

$Cn

�¡KiL

"%#% E#G

T

%%D 5?

�IGeog

$ G## )H<0*

�

%

±×~�n¡Kg

%n

T

N$n

[

Q9#

%

=Ú¤Yª�nÀ�

$Cn

�¡KiL

"DD 5

T

$ ""#5?

�Â�ã

%

±�IGeoë�[Q

9#

%

×~�nPm

%

=Ú¤Yª�nÀ�

$Cn

[�)P�

"

×~�nsm�

%

�IGeos=Ú

¤�n[yzs�

%

u{×~�nsH�

%

eos

=Ú¤�n¾�[onyzs<

?

�

%!

=Ú¤Yª�n?�)[¨Ï

W02?%!84/)+2/6/<X/)+6()/0* 6I/9+=0* 45

6I/)(**0*260</

�IGaÌO@Ë[ºq�ÐsÍ·'¥Ï

Y[PQS��EF�Ï<[yz

%

�

D

g�IG

[uv�nTuv�XóÏY¬l�)[ñf¨

Ï

?

���ã

%

NÏY: ¬l�

%

�IG[uv�

nTuv�Xó×~�n[�mk�m

?

±×~�

n>:ë»[Q9#

%

�IG[uv�nTuv�

Xó�IGeo[�mk�m

?

ÏY=¶¬l�

%

�IGuv�n¾�[o�Òs\

%

óÛ¿È�

G

%

�Ûþ$: 

%

Ê�

D+

hÌ

?

�uv�n¿:

%

±×~�nsmT�IGeosm[Q9#

%

Íu

v�Xs<

%

��

%

±Í·'¥ÏY[ýFyÝ

%

�

IG[uv�XaíeF

%

Ê�

D=

hÌ

?

�

D!

�IGaÌ@Ëºq�Ð?�)¨Ï

W02?D!Z'<X)/55'):059I+)2/6/<X/)+6()/+*:

X)/55()/456I/)(**0*260</

c¾�nTc¾�X{Í·'¥ÏY¬l�

[~L�Ð

?

ÏY=¶¬l�

%

=Ú¤ºÍ�aÌ

O@Ë[�nñfsÈ

%

ÃO´>:½P[on

�G

?

Ê�

J+

hÌ

%

±×~�n>:ë»�

%

=Ú

¤ºÍ�aÌO@Ë[�nó�IGeo[�m

k�m

"

±�IGeoë»[Q9#

%

vºÍ�a

ÌO@Ë[�nó×~�n[�mk�m

?

�$

@Ë±=Ú¤ºÍ�}>:»�c¾

%

ÍaÌO

[�XÒ�IG[uv�X®H

%

Ê�

J=

hÌ

?

N�IGeog

E %## )H<0*%

=Ú¤Yª�

nÀ�

$Cn

�

%

áâÐâð�ÏYÝ�ë¨��

O@Ë[�nTT�XT

%

Ú�
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#Ẁ _%W(QQ7 0̀6Q_/6I':$

hIÜ[PÖ×�ª

yT���[Ö�´S�T��`£

(

�T¹.£

ës$�T6¢£[IÜ�8

%

Í}PyT���

IÜÖ�[¡�g

F

#

Z*#

"

#

;C

%

$>

�­±�T��`

£R6�

%

_PÖ×��L£

J

kª�¼P�`

?

Ã@

$ d

@

E

Àa[P�ªyT���[I

ÜÖ�}�´èa

%

N�Í�Yg

$

�

%

�TÖ×

yfgÙ PÖ×

%

ÍT���cñgÄkÙ 

T

"

óO�T�¸[�Í�Y[CH

%

Ö×[�T

P�<

%

ë²[ÍT���[ñf¦§�<

"

N�

Í�Y�g

#?C

�

%

´ÄyT���[¹.6g

x

%

Í� < T � a £ Ù   P I Ü h Ý Ö � [

$"?%Cc%

ZfDsÖ×T���tl�T¡¢{

Ï�ÇL[

"

�T¹.£T�T��`£ï�´

e

$%

JKÖ¢åæXçLYèä�ø,

'()*+$%'?+8/143E<1>+1-(3=1(*81+]=+-9J <83?+)+(2 (3K(1/<=4*+K+*4<89<-8/>+-9+

5

W8_ WWY_ WWY_

�8
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&)!)%0OQLRKUBYDKQOYBEKCW CW EZLDELBYEZ UZBRBUELRKDEKUDC_EPKW.̀LREKUBY.EBKYD_CR_KNZELR

%%% \OLIOKdZK%-OW ?CWN%]K]KWdO!#(""

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)!2%4ANLDKWELR_LRLWULLRRCRALELUEKCW BWA RL_YLUECRNBVDUCRRLUEKCW _CRYBRNL.DUBYLUCQVBUERBWNL

%%% aZCO GOC_LWN%8K[KBCfKWN%8OBW ]KWNACWN%?ZLWNFLeK!#(("

xxxxxxxxxxxxxxxxxxxxx

&)*"%9VVYKUBEKCW C_NRBVZLWLCW KQVRC̀KWNBECQKUCfXNLW RLDKDEBWULC_QBELRKBY

%%% aZBWN/LW%\K<KW%-ZLW aZKNBWN%aZBWN[KBCeKWN!#3!"

xxxxxxxxxxxxxxxxxxxxxxx

&)*#%5CTODE7

@

UCWERCY_CRZXVLRDCWKU L̀ZKUYLDOWALRBDXWUZRCWCODDPKEUZKWN

%%% /O aZLWACWN%/BWN1KWN%FCWN?ZBCXBWN!#33"

xxxxxxxxxxxxxxxxxxxxxxxxxxx

&)*!%/LBRDEBEODRLUCNWKEKCW C_VKDECW VOQV TBDLA CW DKAL_RLgOLWUXRLYBEK̀LLWLRNXDOQQBEKCW

%%% 7LaZBCQKW%/BWN-ZBCVKWN!#)*"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)**%9WBYXDKDC_L__LUEC_KWELRKCRVRLDDORLECAL_CRQBEKCW C_KW_YBEBTYLPKWNPKEZ _YOKA.DEROUEORLKWELRBUEKCW BWBYXDKDQLEZCA

%%% \BWN\CWNgKBWN%<B\OWVLWN%/O aZL!#))"

xxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)*$%-EBEKDEKUBYBWBYXDKD_CRURCDDEBYS C_EPKDELA.PKRLVBKRDPKEZ WCW.OWK_CRQVKEUZ

%%% >BCGOKZBC%-O FCWNYKW%FBKHLK%GBC/BW_LWN!#2*"

xxxxxxxxxxxxxxxxxxxxxxxx

&)*&%F<+.TBDLA VRCeLUEQCWKECRKWNELUZWCYCNXC_BKRURB_EAL̀LYCVQLWE

%%% ?ZLW ?ZBWNXO%\O \CWN%aZBCGBWN!#2)"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)*(%0OQLRKUBYDKQOYBEKCW C_ZKNZ.DVLLA PBELR.LWERXUB̀KEXC_UCWLUXYKWALR

%%% <B1KWNVLWN%/LK\KWNeKL%/BWN?CWN%?BC/LK!!"$"

xxxxxxxxxxxxxxxxxxxxxxxx

&)*3%,RLDDORLCDUKYYBEKCW BWBYXDKDC_BKRURB_EZXARBOYKUTRBSKWNDXDELQUCWDKALRKWNVKVLYKWL

%%% 7OBWN?ZLWN%]KBCaCWNfKB%-ZBWN\BCfKWN!!#""

xxxxxxxxxxxxxxxxxxxxxxxxxx

&)*)%GLWLRBYUBYUOYBEKCW DEOAXQLEZCA C_EZLRQCAXWBQKU_OWUEKCWD_CRDOTDEBWULD

%%% 8KO 8KL%8KBWNGOCdZO!!#("

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)*2%5LYKBTKYKEXBWBYXDKDC_DEROUEORLDPKEZ _OddXBWA WCW.VRCTBTKYKDEKUZXTRKA B̀RKBTYLD

%%% [O <LWNZOK%1KO aZKVKWN!!!!"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)$"%GOKABWULBWA UCWERCYCVEKQKdBEKCW QLEZCA _CR_KNZELRPKEZ EZRLBEB̀CKABWUL

%%% \O 8LK%HO aZBCPBWN%8KaZBWPO%8KHLK!!!2"

xxxxxxxxxxxxxxxxxxxxxxxxxxx

&)$#%9VVYKUBEKCW C_>,.9AB>CCDEQCALYKW ELQVLRBEORLUCQVLWDBEKCW _CR_KTLRCVEKUNXRCDUCVLTKBD

%%% 8KO \OBWXOBW%\BWNGCWNYKO%8K-KXK!!*&"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)$!%6RBWD_CRQBEKCW UCWERCY_CREZL_CRQBEKCW C_QOYEKVYLUROKDLQKDDKYLD

%%% FO \BWN%/O -LWEBWN!!$""

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)$*%=VEKQBYERBeLUECRXVYBWWKWN_CRDQBYY.DUBYLOWQBWWLA ZLYKUCVELRCTDEBUYLB̀CKABWUL

%%% <LWN-ZBCZOB%[KBWN]KWPO%8OCaZBWNVKWN%5LW \KRO!!$("

xxxxxxxxxxxxxxxxxxxxx

&)$$%,BEZ VYBWWKWNC_+9MKW AXWBQKULW K̀RCWQLWE

%%% 8KO \BWN%aZBWN/LKNOC%8KGOBWNPLW%-ZK]KWNVKWN!!&!"

xxxxxxxxxxxxxxxxxxxxxx

&)$&%?BRRKLRVZBDLAK__LRLWULLDEKQBEKCW QLEZCA TBDLA CW FF<5.BDDKDEBWUL_CRG0--.5BYEKQLERX

%%% /BWN\KRBW%7CWN[OLTBC%aZBWN>C%aZBWN\BWdZCWN!!&3"

xxxxxxxxxxxxxxxxxxxxx

&)$(%5LYKBTKYKEXBWBYXDKDTBDLA CW BYNLTRBKUQCALY_CR_YKNZEUCWERCYUCQVOELRD

%%% aZBWN]KWNSBK%aZBWN/LKNOC%8KO [KBCfKCWN%/BWN[KBCNOBWN!!(!"

xxxxxxxxxxxxxxxxxx

&)$3%?CCVLRBEK̀LBUEK̀LUCYYKDKCW B̀CKABWULBYNCRKEZQTBDLA CW DYKAKWNQCALUCWERCY

%%% /BWN,BWNPLK%\O GOKdZLW%/BWN\OWVLWN%/BWNFK!!()"

xxxxxxxxxxxxxxxxxxxxxx

&)$)%9YNCRKEZQC_ERBeLUECRXVRLAKUEKCW KW _RLLVZBDLTBDLA CW RBWNLBAeODEKWN

%%% 8KO \CWNYBW%7LaZLWNZCWN%8KaZLWfKWN%\BWN7BCXOW!!3$"

xxxxxxxxxxxxxxxxxxxxx

&)$2%FLDKNW BWA BWBYXDKDC__YLfKTYL_KfEORL_CRBKRURB_EDKALVBWLYD

%%% <BaZLWNPLK%8K/LKACWN%/BW <KW%GBC7CWN!!)""

xxxxxxxxxxxxxxxxxxxxxxxx

+,-./01,234565/7 8/594.:5;< ,2=4.,/0-;5>:0/?=:;.,/0-;5>:!"#$ @,1A$" B,A& !C-D!%&"

&)&"%6RBeLUECRXERBUSKWNUCWERCYC_DVBULRCTCEBUEOBELA TXUCWERCYQCQLWENXRCDUCVLD

%%% ]KB\KWNZCWN%aZBC0BW%[O -ZKeKL!!)&"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)&#%9WBYXDKDC_BABVEK̀LRBWACQELDEKWNL__KUKLWUXTBDLA CW EZLLfVLRKQLWE

%%% \KW \CWN_LWN%[KBC,LWN%aZBWN?ZK%8KO >KW!!2!"

xxxxxxxxxxxxxxxxxxxxxxxxx

&)&!%>BXLDKBW WLEPCRSDBWA ALUKDKCW EZLCRX.TBDLA _CRPBRA QOYEK.DELV ERCOTYLDZCCEKWNDERBELNX

%%% \O ]KWDCWN%8KO 7BC%/BW ]KOgKWN%aZBWN,KWN!!2)"

xxxxxxxxxxxxxxxxxxxxxxxx

&)&*%6ZLRQBYKWAOULA WCW.RLUKVRCUKEXC__KTLRUCKYKW AK__LRLWEKBYKWELR_LRLWUL_KTLRCVEKUNXRCDUCVL

%%% [O 7CWNeKL%9W <KWNZOB%[O [KBCTKW%6LWNHLK!*"$"

xxxxxxxxxxxxxxxxxxxxxxxx

&)&$%9KR.NRCOWA UCCRAKWBEKCW ERB__KUDEBEODVLRULVEKCW BWA LQLRNLWUXUCQQBWAKWNDXDELQUCWDEROUEKCW

%%% aZBWN\OfKBC%/BWN\OWVLWN%6BWN/LWdZCWN%8K7CWNNBWN!*"2"

xxxxxxxxxxxxxxxxxxx

&)&&%HCRLUBDEKWNC_EZL?ZKWB-LBAKEUZKWNVRCTBTKYKEXODKWN//* PB̀LQCALY

%%% aZLWN?ZCWNPLK%,BW ]KWN%7OBWNGBWN!*#$"

xxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)&(%;WELNRBYDYKAKWNQCALWCWYKWLBRUCWERCYYLRC_LYLUERKUBY.ZXARBOYKU_YKNZEDKQOYBECRTBDLA CW WLORBYWLEPCRS

%%% 7BW -CWNDZBW%]KBCaCWNfKB%/BWN?ZLWNPLW%-ZK\BW!*!#"

xxxxxxxxxxxxxxxxxxxxx

&)&3%9LRCLYBDEKUBWBYXDKDQLEZCA _CRPKWA EORTKWLTYBALTBDLA CW YBRNLAL_CRQBEKCW TLBQQCALY

%%% aZBWN[KWEBW%\BWN?ZBC%/O aZKNBWN!*!3"

xxxxxxxxxxxxxxxxxxxxxxxxxxxx
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&)&)%9WBYXDKDBWA CVEKQKdBEKCW C_LW L̀YCVLQBELRKBYC_ZKNZ.BYEKEOALBKRDZKVD

%%% \BWN\CWNgKBWN%<B\OWVLWN%/O aZL!***"

xxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)&2%0C̀LYWCW.OWK_CRQQOYEK.ECWLDXDELQTBDLA CW 5BQBWOeBW DOQD

%%% aZCO 8KWB%/BWNaOYKW%-ZBWN]KBACWN%\BWN8BW!**)"

xxxxxxxxxxxxxxxxxxxxxxx

&)("%HBDEALDKNW QLEZCA C_QCCW.EC.LBREZ ERBWD_LRERBeLUECRX

%%% aZLWN9KPO%aZCO ]KBWVKWN%8KO \CWN!*$$"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)(#%FLUCAKWN_CR8F,?UCALDPKEZ LWZBWULA RLDKAOBYTLYKL_.VRCVBNBEKCW

%%% aZBC<KWN%aZBWN[KBCYKW!*&""

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)(!%HBOYEECYLRBWEUCWERCYTBDLA CW UCWERCYBYYCUBEKCW _CRQCRVZKWNBKRURB_EQCALY

%%% ]KBWN/LKYBK%FCWN?ZBCXBWN%/BWN6CWN%/BWN1KWN!*&&"

xxxxxxxxxxxxxxxxxxxxxx

&)(*%-KQOYBEKCW C_PKWA _KLYA C̀LRUCQVYLfELRRBKW TBDLA CW LYL̀BEKCW ABEB

%%% 6BWN?ZO%7CWNGOBWfKW!*(""

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)($%0C̀LYUBQLRBCTDLR̀KWNRLYKBTKYKEXQCALY

%%% -OW 1KBW%[O FCWN!*(&"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)(&%-KQOYBEKCW BWBYXDKDCW BKR.EC.BKRQKDDKYLBYYCPBTYLYBOWUZ LW L̀YCVLBTCOEUCCVLRBEK̀LBKRUCQTBEC_

%%%%QOYEK._KNZELR_CRQBEKCW FKBC[KWNZOB%HBWN\BWNPBWN%/O \COYK%HO [KBC_LK!*3""

xxxxxxxxxxxx

&)((%7C̀LR.DEBNLYOWBRYBWALRBOECWCQCODRLYBEK̀LYXWB̀KNBEKCW

%%% -O 1KWNZOB%aZBC\BW%\BWNIOK%aZBWN-ZBCUZLW!*33"

xxxxxxxxxxxxxxxxxxxxxxx

&)(3%9OECQBEKUUBYKTRBEKCW C_COEVOEDKNWBYD_RCQRLDCỲLRD

%%% aZBWN]KBW%/O aZCWN!*)*"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)()%?CQVBRKDCW BWBYXDKDTLEPLLW EPCUCWEKWOOQTRLBSACPW VBRBQLELRDBVVYKLA KW UCOVYLA 0-.F-<?QLEZCA

%%% 6BWNaZLWXO%?BKGOCTKBC!*)2"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)(2%4QTLAALA DC_EPBRLELDEKWNELUZWCYCNXTBDLA CW BYY.AKNKEBYDKQOYBEKCW

%%% 8KO 7OK%]KW <BCdZCWN!*2$"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)3"%FLDKNW C_WCWYKWLBRCVEKQBYUCWERCYYLR_CRQOYEK.QKDDKYL_CRQBEKCW

%%% aZBWN8LK%HBWN\BWNPBWN%FKBC[KWNZOB%7O ]KL!$"#"

xxxxxxxxxxxxxxxxxxxxxxx

&)3#%HBOYEALELUEKCW BWA EKQLACQBKW C__YKNZEWLEPCRSLA UCWERCYDXDELQ

%%% <B9CeKB%FCWN?ZBCXBWN%/BWN1KWN!$"3"

xxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)3!%-VBRLDCVEKQKdBEKCW OWALREZLKW_YOLWULC__BYDLBYBRQ

%%% >KBW ]KLZOK%GOC8KWZBW%IBWN5OK%\BWN\K!$#*"

xxxxxxxxxxxxxxxxxxxxxxxxx

&)3*%;W_YOLWULC_YKQKELRDCW WOQLRKUBYDKQOYBEKCW C_ZLBEKWNAKDERKTOEKCWD_CRZXVLRDCWKUTCAKLD

%%% \BWN]KBWYCWN%8KO <LWN!$#3"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)3$%,RLVBRBEKCWDC__YOCRKWL.UCWEBKWKWNDCYKA ZXARCVZCTKUBNLWEBWA VRCVLREKLDC_ZXARCVZCTKU_KYQ

%%% HLWN8K%8K/LKVKWN%8KO 7OKUCWN%aZO 8KgOW!$!!"

xxxxxxxxxxxxxxxxxxxxxxxxx
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&)3&%;W_YOLWUKWNALVEZ OWALRBKRURB_EYCBADC_ROWPBX

%%% aZBWN[KBWQKW%[OL7OBfKW%FCWN1KBW%-OW aZKUZBC!$!3"

xxxxxxxxxxxxxxxxxxxxxx

&)3(%;W_YOLWULC__RLgOLWUXQKfKWNCW K̀TRBEKCW ELDEC__KTLRCVEKUNXRCDUCVL

%%% -CWN0KWN_BWN%aZBC\B_LK%,BW [KCWN%aZBWN?ZOWDZLWN!$**"

xxxxxxxxxxxxxxxxxxxx

&)33%0OQLRKUBYDKQOYBEKCW BWBYXDKDC_DELBAX.DEBELVRCVLREKLDC_NBD_BULBWA UXYKWALR_KYQDLBY

%%% <BGBWN%-OW [KBCeOW%8OC[KBWZBK%7L]OW!$*2"

xxxxxxxxxxxxxxxxxxxxxxxxx

&)3)%;W_YOLWULC_YBDLRDZCUS VLLWKWNEKQLDCW QKURCDEROUEORLBWA ZBRAWLDDC_69#& EKEBWKOQBYYCX

%%% aZO \KWN%HBW >CPLW%GOC/LK%IBWN7OK!$$$"

xxxxxxxxxxxxxxxxxxxxxxxxxx

&)32%FLUCOVYKWN,;UCWERCYYLRALDKNW _CRBLRCLWNKWL

%%% GBC\BZOK%aBWN]OW%\BC7OB%7OBWN]KWgOBW!$$2"

xxxxxxxxxxxxxxxxxxxxxxxx

&))"%8CCV VBRBQLELRDCW AXWBQKUUZBRBUELRKDEKUDC_AKNKEBYUYCDLA.YCCV BUULYLRCQLELR

%%% aZBWN[K%aZBWN-ZLWNXBW%8K8KeKWN%/BWN7CWNTC!$&&"

xxxxxxxxxxxxxxxxxxxxxx

&))#%GLWLRBY_CRPBRA SKWLQBEKUBYNCRKDQ_CREZRLL.UZBKW VBRBYYLYQBWKVOYBECR

%%% aZCO /BWXCWN%?ZLW /OXK%8KO 7OBACWN!$(#"

xxxxxxxxxxxxxxxxxxxxxxxxxxx

&))!%HKNZELRQBWLO L̀RUCWERCYQLEZCA C_RBABRRBWNLERBUSKWNKWELRROVE

%%% 8KHLK%\O 8KfKW%/BWN8CWN%-OK\CWNZOB!$(3"

xxxxxxxxxxxxxxxxxxxxxxxxxx

&))*%<BDDLDEKQBEKCW QLEZCA BWA KEDBVVYKUBEKCW _CRZCRKdCWEBYEBSLC__ZCRKdCWEBYYBWAKWNEPCDEBNLECCRTKEDXDELQ

%%% ]KBWN\BdZCWN%]KBWN?ZCWNPLW%GBCaZLWfOW%8LL?ZOWZKBW!$3*"

xxxxxxxxxxxxxxxxxxx

&))$%9EEKEOALAXWBQKUDBWA UCWERCYC_DVBULURB_EPKEZ _YOKAKURKWNBUEOBECRTBDLA CW EZLRL_KWLA QCALY

%%% GOBW 7CWN%[O -ZKeKL!$32"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&))&%0CWYKWLBRYLBSBNLQCALYC_RCEBRX B̀WLBUEOBECR

%%% /BWNaLWN%]KBCaCWNfKB%/BWN?ZLWNPLW%-ZBWN\BCfKWN!$)("

xxxxxxxxxxxxxxxxxxxx

&))(%-VBULURB_EBEEKEOALLDEKQBEKCW TBDLA CW BEEKEOAL.PLKNZELA SLRWLYRLNRLDDKCW

%%% aZBWN7BCVLWN%]KBWNaZKNOC!$2$"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&))3%-EK__WLDDUZBRBUELRKDEKUDAKDERKTOEKCW C_*,5-:+,- VBRBYYLYQBWKVOYBECRPKEZ BUEOBEKCW RLAOWABWUX

%%% GOC]KBWNdZLW%/BWNFBW%HBW 5OK%?ZLW /OXK!&"""

xxxxxxxxxxxxxxxxxxxxxxxx

&)))%6KVVKWNUBYKTRBEKCW QLEZCA _CRI.TBWA ZXVLRDVLUERBYQKURCPB̀LRBAKCQLELR

%%% [KL\BW%?ZLW ]KWNfKCWN%<KBC]OWNBWN!&"3"

xxxxxxxxxxxxxxxxxxxxxxxxxxxx

&))2%5CTODECVEKQKdBEKCW C_UCOVYLA DEROUEORBY.BUCODEKUDXDELQDTBDLA CW DLWDKEK̀KEXBWBYXDKD

%%% /BWN?ZCWN%1KO aZKVKWN%/BWN[KBCeOW%/O FK!&#!"

xxxxxxxxxxxxxxxxxxxxxxxx
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&)2"%-EBELDVBULEZLCRXBWA 05.8<- BYNCRKEZQTBDLA QLEZCA _CRDEROUEORBYAXWBQKUDVBRBQLELRKALWEK_KUBEKCW

%%% /BWN\OW_LWN%?ZLWN/LK%?ZLW ]KBWNVBW!&#3"

xxxxxxxxxxxxxxxxxxxxxxxxxxx

&)2#%,RLUKDLUCW_KNORBEKCW C_QKfLA QLDDBNLDLED' ERBWDQKDDKCW QCALKW WLEPCRS VBREKEKCW

%%% 6O [KBCeKL%7LHLWN%/O 1KWN%[KCWN7OBNBWN!&!*"

xxxxxxxxxxxxxxxxxxxxxxxx

&)2!%7LfBZLARBYQLDZ NLWLRBEKCW QLEZCA _CRNLCQLERKU_LBEORLD

%%% ?ZLW 5OKdZK%[K,KWN%/BWN-ZOBK!&!2"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)2*%<LEZCA CVEKQKdBEKCW C_CVEKQOQQLBDORLQLWEVCKWEDLYLUEKCW KW LfVLRKLWEKBYQCABYBWBYXDKD

%%% 5CWN-ZOBWNYCWN%8K?ZOBWRK%[O HLK%<B6KBW!&*("

xxxxxxxxxxxxxxxxxxxxxxxx

&)2$%9ABVEK̀LRLUC̀LRXBYNCRKEZQ_CRUCQVRLDDK̀LDLWDKWNTBDLA CW HCORKLRTBDKD

%%% 8b HBWNfO%aZBWN]KWUZLWN%/BWN1OBW%/BWN\O!&$$"

xxxxxxxxxxxxxxxxxxxxxxx

&)2&%=TYKgOL_YXKWNPKWNDOVLRDCWKUBKRYKWLRBLRCAXWBQKUUCW_KNORBEKCW VBRBQLELRDDLYLUEKCW QLEZCA

%%% 7O -ZOXBC%]KBWN?ZCWNPLW%GBCaZLWfOW%8LL?ZOWZKBW!&&#"

xxxxxxxxxxxxxxxxxxxx

&)2(%?BQLRBUBYKTRBEKCW _RCQNLCQLERKU_LBEORLC_DVZLRLD

%%% aZBC\OWEBC%-OW ]OWZOB%?ZLW [O%GCWNaZLWN!&&)"

xxxxxxxxxxxxxxxxxxxxxxxx

&)23%9WEK.UCSKWNVLR_CRQBWULC_WCddYLQBELRKBYD' DOR_BULUZLQKUBYQCAK_KUBEKCW

%%% 8KHBW%aZO \OLYKW%7OBWN\BW_LK%8KO \BeKL!&($"

xxxxxxxxxxxxxxxxxxxxxxxxx

&)2)%,RCTBTKYKDEKU_YOEELRBWBYXDKDPKEZ OWULREBKWEKLDKW DEROUEORBYDEK__WLDD

%%% 6BWN]KBW%/O aZKNBWN%\BWN?ZBC!&(2"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&)22%?BYUOYBEKCW BWA DLYLUEKCW C_DLgOLWEKBYYXEROWUBELA ELDEDUZLQL

%%% \O ?ZOBWN%/BWN[KBCZCWN%8K1KOfK!&3&"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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&2""%4WLRNX.TBDLA ZXTRKA RLLWERXNOKABWUL_CRZXVLRDCWKU L̀ZKUYLD

%%% /BWN1KWN%<C7OBACWN%/O aZLWACWN%FCWN?ZBCXBWN!&32"

xxxxxxxxxxxxxxxxxxxx

&2"#%5CTCELRRCRUBYKTRBEKCW TBDLA CW AKDEBWULQLBDORLQLWEPKEZ VBRBQLELRDLYLUEKCW

%%% aZBWN6KL%FBK[KBCYKBWN%FO 8KBWN!&)&"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2"!%;W_YOLWULDC_BLRCAXWBQKUYBXCOEC_DKWNYLQBKW RCECRZLYKUCVELRCW _YKNZEVLR_CRQBWUL

%%% -O \OBW%8b -ZBCeKL%?BC\KZOB%8KGOCdZK!&2#"

xxxxxxxxxxxxxxxxxxxxxxxxxx

&2"*%H=GRKWNQCAOYLDEZLRQBYBWBYXDKDTBDLA CW EZLRQCLYLUERKUBWBYCNX

%%% 8KO 7BKfKB%]KBWN\BC_LK%-CWN0KWN_BWN%]KB<KWN!&2("

xxxxxxxxxxxxxxxxxxxxxxx

&2"$%5LQBKWKWNODL_OYYK_LVRLAKUEKCW _CRLgOKVQLWETBDLA CW UCWAKEKCWBYVRCTBTKYKEXC_DEBELD

%%% aZBWN]KeOW%FLWN8K%<BFLWNPO%?BC/LWeKWN!("!"

xxxxxxxxxxxxxxxxxxxxxxxx

&2"&%4__LUEC_DZCE.VLLWKWNCW YCP.UXUYL_BEKNOLVRCVLREXC_#)J 0KOYERB.ZKNZ DERLWNEZ DELLY

%%% /BWN[KW%]KBWNaZKZOB%aLWN7COfKBWN%6BWNaZKZOK!(")"

xxxxxxxxxxxxxxxxxxxxxx

&2"(%?CWDEROUEKCW C_DZCUS DEBTYLDUZLQLTBDLA CW 5CL<DUZLQL

%%% 1O HLWN%\BW ?ZBC%\O ]KBW%aZCWN?ZCWNXBW!(#*"

xxxxxxxxxxxxxxxxxxxxxxxxx

&2"3%FLDKNW C_DEBEKUTBYBWULELDEKWNDXDELQ_CRUCCRAKWBECRNXRCRCEBEKCW BfKD

%%% \BWN7OK%aZBC\BW%8K<KW!(#)"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2")%<CALYC_C̀LRYBVVKWNL__LUEC_YL̀KEBEKCW YOWBRAODE

%%% ?ZLW IOC%8K0B%HLWN7OBeOW%[O aZKZBK!(!$"

xxxxxxxxxxxxxxxxxxxxxxxxxx

&2"2%5LLWERXERBeLUECRXCVEKQKdBEKCW ALDKNW _CRYOWBRRLEORW EZRCONZ UCL̀CYOEKCWBRXBYNCRKEZQ

%%% /BWNHLWNTC%FCWN?ZBWNZCWN!(!2"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2#"%4fVLRKQLWECW EZLRQBYDECRBNLVLR_CRQBWULC_TBRKOQZXARCfKALCUEBZXARBELVZBDLUZBWNLQBELRKBY

%%% -ZLWN1KBWN%[KWN\OQKWN%8OC7LWN!(*&"

xxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2##%HOYYUCQVLWDBEKCW UCQTKWLA UCWERCY_CRZLBELRPKEZ ZKNZ ZLBEKWNRBEL

%%% 8K/BWNOC%HO \CWNYKWN%1K[KBCXL!(*2"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2#!%9NKYLDBELYYKELBEEKEOALQBWLO L̀RDERBELNXDEOAXTBDLA CW AKRLUELA BUXUYKUNRBVZ

%%% 6BWNaZCWNfKWN%7BW ?ZBC!($$"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2#*%9ABVEK̀LERBUSKWNBYNCRKEZQ_CRRLLWERX L̀ZKUYLTBDLA CW DECUZBDEKUQCALYBVVRCfKQBEKCW

%%% aZCO aZLWN%8KO ]KWQBWN%GOC[KBWNSL!(&#"

xxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2#$%,RCTBTKYKDEKUDLWDKEK̀KEX_CR_BKYORLC_QOYEKVYLDKELABQBNLKW BKRURB_EDEROUEORLD

%%% FO \CWNLW%/BWN-ZLWNWBW!(&)"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2#&%<CALYKWNBWA AXWBQKUUZBRBUELRKDEKUDLfVLRKQLWEC_WC̀LYYKWLBRCDUKYYBEKWNQCECR

%%% 8KBWN7OKDZLWN%/BWN6KBWXK%]KBCaCWNfKB%\BW 8KBWN%/BWN[OEKBW%7L,KWN!((!"

xxxxxxxxxxx

&2#(%9OECQBEKUQCALYKWNELUZWKgOL_CREKNZEYXUCRRLYBEK̀LDEROUEORLKW BKRURB_EQBWO_BUEORKWNECCYKWN

%%% ?BC/LK%aZLWNGOCYLK%1KO \K!(()"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2#3%5LULVEK̀KEXC_ZXVLRDCWKU_YCPC̀LRTYOWEPLANLOWALR_KWKEL.BQVYKEOALAKDEORTBWULPB̀L

%%% 6BWN[KBCeOW%/BWNaZLWgKWN%<LWN[KBWNWBW%8b 7CWNgKWN!(3&"

xxxxxxxxxxxxxxxxxxx

&2#)%-;H6QBEUZKWNQLEZCA TBDLA CW DOVVCREALDURKVEKCW

%%% aZLWN7CWN%8KO aZLWgKBWN%/LW 6KBWfKBC!()&"

xxxxxxxxxxxxxxxxxxxxxxxxxxx

&2#2%?CQVCWLWEQBV UCRRLUEKCW C_BLRC.LWNKWLTBDLA CW NLWLEKUBYNCRKEZQ

%%% ,BW ,LWN_LK%8K1KOZCWN%5LW >KWNEBC%]KBWNFKBWPLW!(2""

xxxxxxxxxxxxxxxxxxxxxx

&2!"%?CWERCYUZBRBUELRKDEKUDBWBYXDKDC_ARBNXBPKWNUCWERCYAL̀KULDC__YXKWNPKWNUCW_KNORBEKCW

%%% 8KaZCWNeKBW%<BFCWNYK!(2&"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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&2!#%7LBEERBWD_LRKW EPC.VBDDDQCCEZ DgOBRLUZBWWLYOWALRYBRNLRCEBEKCW WOQTLRD

%%% FLWN7CWNPO%?ZLWN]OWZOB%?ZLW 7BC%6KBW -ZOgKWN!3"#"

xxxxxxxxxxxxxxxxxxxxx

&2!!%,LR_CRQBWULCVEKQKdBEKCW C_YOWBRYBWALRTBDLA CW RLDVCWDLDOR_BULQLEZCACYCNX

%%% /BWN]KBeOW%/BWN?ZOWeKL%-CWN-ZOWNOBWN!3"3"

xxxxxxxxxxxxxxxxxxxxxxxxxx

&2!*%/LYA BVVLBRBWULC_!!#2.6)3 ZKNZ DERLWNEZ BYOQKWOQBYYCXVRCAOULA TX7,M,.G69/ VRCULDD

%%% 8K\OYCWN%?CWN>BCgKBWN%\BWN<KWNfOBW%1K>CeKW!3#!"

xxxxxxxxxxxxxxxxxxxxxx

&2!$%GRBKW TCOWABRXVLWLERBEKCW TLZB̀KCRBWBYXDKDC_=H?TRBdLA PKEZ 9N?O!) TRBdKWN_KYYLR

%%% 8KBW [KW%1O /LWgKWN%8K7BKEBC%/BWNGOCeKBW!3#3"

xxxxxxxxxxxxxxxxxxxxxxxx

+,-./01,234565/7 8/594.:5;< ,2=4.,/0-;5>:0/?=:;.,/0-;5>:!"#$ @,1A$" B,A' !C-D!%'"

&2!&%;WELNRBELA NOKABWULBWA UCWERCYALDKNW _CRBUYBDDC_QKDDKYLPKEZ WLEPCRSLA VBUSLEARCVCOED

%%% /BWN1KWN%1K?ZLWNACWN%FCWN?ZBCXBWN!3!#"

xxxxxxxxxxxxxxxxxxxxxxxxxx

&2!(%=VEKQKdBEKCW QCALYC_M6- RBABRDEBEKCW YCUBEKCW VRCTYLQ

%%% ?BCFLDZLWN%8b ]KWN%9K\OW_LK%aZBWN8KYK!3!3"

xxxxxxxxxxxxxxxxxxxxxxxxx

&2!3%FXWBQKUURKEKUBY_RKUEKCW C_YBWAKWNNLBRDZCUS BTDCRTLRTKWAKWN

%%% /LK[KBCZOK%-CWN[KBCUZLW%8K8KRCWN%0KL7CWN!3*!"

xxxxxxxxxxxxxxxxxxxxxxx

&2!)%FL̀LYCVQLWE_CRVCREBTYLDXDELQC_DCYBRULYYVBRBQLELRDBUgOKDKEKCW

%%% [KBC/LWTC%aZOC5ODZLWN%?BC1KeOW%?BC7OBfKBWN!3*3"

xxxxxxxxxxxxxxxxxxxxxx

&2!2%FLWERLDKDEBWULELDEQLEZCA BWA DXDELQ_CRBOEC.TCAXVBWLY

%%% /BWN8KBWN%8KFCWNDZLWN%?ZLW 8KBW_LWN%8K6BC!3$!"

xxxxxxxxxxxxxxxxxxxxxxx

&2*"%!F:*F K̀ALCUCW L̀RDKCW QLEZCA TBDLA CW VKLUL.PKDLDEROUEORL_RCQQCEKCW

%%% 8KO /LK%8KGCWNXBW%FKWNIBK%/O \KZCWN!3$2"

xxxxxxxxxxxxxxxxxxxxxxxxxx

&2*#%-ZCREEBSLC__VLR_CRQBWULCVEKQKdBEKCW TBDLA CW DKQOYBEKCW QCALY

%%% /O FBPLK%8K7BWTKWN%8K-ZO%7O ]KdZCWN!3&("

xxxxxxxxxxxxxxxxxxxxxxxxxx

&2*!%HOddXRCTODEERBUSKWNUCWERCYPKEZKW _OYYLW L̀YCVL_CROWQBWWLA BLRKBỲLZKUYL

%%% 8KO aZK%/BWN\CWN!3(!"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2**%=KYNBV YCDDBWA QLUZBWKUBYL__KUKLWUXC_BfKBYVKDECW LYLUERC.ZXARBOYKUVOQV

%%% 8KaZO_LWN%-ZBC\OWTKW%HO \CWNYKWN%HBW FKBWYKBWN!3(2"

xxxxxxxxxxxxxxxxxxxxxx

&2*$%<OYEK.EXVLRKTDC_EORTKWLTYBALQCALYKWNQLEZCA _KEEKWNTCPLA.EPKDEPBYY

%%% \BWN]KCWN%[K,KWN%7O >K_O%aZBWN>BCXOBW!33&"

xxxxxxxxxxxxxxxxxxxxxxxxx

&2*&%5BVKA DEROUEORLALDKNW BWA BOECQBELA BAeODEQLWEC_UK̀KYBKRURB_E_ODLYBNL

%%% ?ZLW >BK%8OC<KWNgKBWN%/O aZL!3)!"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2*(%4fVLRKQLWEDC_DLVBRBELA DEROUEORLQLUZBWKUBỲBVCRUCQVRLDDKCW DXDELQ

%%% 8K\OYCWN%/O 7CWN%1KBC<BK%?ZLW ]KBWN!3))"

xxxxxxxxxxxxxxxxxxxxxxxxxx

&2*3%HOWUEKCWBYVRKWUKVBYUCQVCWLWERLNRLDDKCW _CRUCWEKWOCODDVLUERBABEB

%%% 7OBWN8LYL%/BWN7OKPLW%aZO ]KB!32!"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2*)%4fVLRKQLWEBYKW L̀DEKNBEKCW CW URKEKUBYDEBYYDEBNLC_UCOWELR.RCEBEKWN_BW BEAK__LRLWEDVLLA RBEKC

%%% /BWNaZOCgK%8O 8KVLWN%\OBW /LK%-CWN[KdZLW!323"

xxxxxxxxxxxxxxxxxxxxxxx

&2*2%+9MYBELRBYNOKABWULYBP_CRERBUSKWNC_QBWLO L̀RKWNEBRNLE

%%% /BWN-ZOYLK%/LK5OKfOBW%GOC1KWN%/LK/LWeKL!)"*"

xxxxxxxxxxxxxxxxxxxxxxx

&2$"%HBDEUBYUOYBEKCW QLEZCA _CRZLYKUCVELRRLBUZBTYLACQBKW KW _CRPBRA _YKNZE

%%% aZOBWN0BWeKBW%8OCaZBWNVKWN%5LW \KRO%[KBWN]KWPO!)#""

xxxxxxxxxxxxxxxxxxxxx

&2$#%-ZBVLCVEKQKdBEKCW C_DOVLRUB̀KEBEKWNECRVLAC

%%% 8KHOXOBW%aZBWN\OPLW%6LWN,LWNZOB%aZBWN\K!)#&"

xxxxxxxxxxxxxxxxxxxxxxx

&2$!%6ZLRQBYDERLDDKWAOULA UCQVCDKELYBQKWBELALYBQKWBEKCW BWBYXDKDBWA LfVLRKQLWÈLRK_KUBEKCW

%%% 5BW aZKNOC%\BW \KWN%8K]KBW_LWN%?CWN1KBWN%?ZLW 7BK_LWN%IOBWN0BKZBWN!)#2"

xxxxxxxxxxx

&2$*%MBRKBTYL.DBQVYKWN.RBELCTDLR̀LR_CRDVLLA LDEKQBEKCW C_DLR̀CQCECRDPKEZ CVEKUBYLWUCALRD

%%% aZBWN]KWN%/O aZCWN%7OBWN8KXB!)!$"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2$$%-LY_.BABVEK̀L0LPQBRS QLEZCA C_̀BRKBTYL.QBDDTLBQAXWBQKUDXDELQ

%%% /BWN\OWBW%[KWN\O_LWN!)!2"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2$&%?CQVRLDDKCW VLR_CRQBWULC_UCQVCDKELDEK__LWLA VBWLYB_ELRDEK__LWLRRLVBKR

%%% aZBC?ZOBWN%0KL7LWNUZBWN%GOC[KB%GOBW aZKACWN!)*$"

xxxxxxxxxxxxxxxxxxxxx

&2$(%-KWNYLL̀LWEUZBRNLUCYYLUEKCW KW ?<=- AL̀KUL

%%% FCWNGBWN%HLWNGOCgKBWN%?ZLW 5OK%7BW ]KBWPLK!)*2"

xxxxxxxxxxxxxxxxxxxxxxx

&2$3%FLDKNW BVVRCBUZ C_WCWYKWLBR_YKNZEUCWERCYYBP_CR_KNZELRBEZKNZ BWNYL.C_.BEEBUS TBDLA CW QKDDKCW.CRKLWELA _YXKWN

%%%%gOBYKEKLDQLEZCA 8CWN]KWPLK%,BW /LWeOW%/BWN8KfKW%/BWNaZKNBWN!)$$"

xxxxxxxxxxxxxx

&2$)%4fVLRKQLWECW DOR_BULKWELNRKEXC_DKALQKYYKWNEKEBWKOQ6>(

%%% aZCO aKECWN%?ZLW aZKECWN%[KCWN[KXBC%[O \KVKWN!)$2"

xxxxxxxxxxxxxxxxxxxxxxx

&2$2%;QVRC̀LA TBEELRXDEBEL.C_.UZBRNLLDEKQBEKCW TBDLA CW IBYQBW _KYELR

%%% [O \KWN%-ZLW \KWN!)&&"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

+,-./01,234565/7 8/594.:5;< ,2=4.,/0-;5>:0/?=:;.,/0-;5>:!"#$ @,1A$" B,A( !C-D!%("

&2&"%-EBEKUDBWA DEK__WLDDC_*F=HVBRBYYLYYCBAKWNQLUZBWKDQ

%%% HBW 5OK%8KO 7OBW%/BWNFBW!)(#"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx
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&2&#%-ERLDDUCRRCDKCW VRCVLREKLDC_""?R#)0K#"0BODELWKEKUDEBKWYLDDDELLYPLYALA eCKWED

%%% 8KO ]KBWZOB%/BWN>KWN%8K-CWNQLK%\O <LK!)(3"

xxxxxxxxxxxxxxxxxxxxxxxxx

&2&!%4YLUERCQLUZBWKUBYUCOVYLA AXWBQKUUZBRBUELRKDEKUDC_EZLVYBELPKEZ VKLdCLYLUERKUWLEPCRS

%%% 8K8KW%\KIBKeOW!)3*"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2&*%<LUZBWKUBYVRCVLREKLDL̀BYOBEKCW TBDLA CW YLBDEDgOBRLD_CRBUEOBECRDDXDELQ

%%% aZBWN\LQKWN%?BK<BCYKW!))#"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2&$%9ABVEK̀LVBRBQLELRNLWLRBEKCW KW ELRRBKW RLUCWDEROUEKCW PKEZ ALDULWEKQBNLD

%%% <LWN?BK%aZCO 0B%aZBWN\BWK!))3"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2&&%6ZLRQBYUZBRBUELRKDEKUC_BLRCDEBEKUAKRLUE.ARK̀LW RCEBRXDEBNL

%%% aZBWN?CWNVLWN%8KO 6CWN%8K<LKTC!)2*"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2&(%;ALWEK_KUBEKCW QLEZCA C__BKYORLQLUZBWKDQUCWDKDELWUXTXWCW.LgOKAKDEBWULNRLXEZLCRXQCALY

%%% 8K[KBCNBWN%/BWN\BZOK!)22"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2&3%=VEKQBYQOYEK.KQVOYDLRLWALd̀CODTBDLA CW 6.7LgOBEKCWD

%%% ]K[KBCgKW%[KBC8KZCWN%?ZLW /LWZOK!2"&"

xxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2&)%=VEKQKdBEKCW C_YOWBRDC_EYBWAKWNERBeLUECRXTBDLA CW ZXTRKA QLEZCA

%%% ,LWNIOW%GOC8KWYK%[KBWNIBKZLWN%/BWN,KWN%[O -ZKeKL!2#""

xxxxxxxxxxxxxxxxxxx

&2&2%4fVLRKQLWEBYBWBYXDKDCW QKURC.FCVVYLRUZBRBUELRKDEKUDC_RCECRD

%%% /BWN\KWN%,LWN\BCSOW%8KO HLKYKBWN%7OBWN,LKYKW%]K]KWdO!2#("

xxxxxxxxxxxxxxxxxx

&2("%0OQLRKUBYQLEZCA C__CRPBRA VCDKEKCW DCYOEKCW _CR(.* -ELPBREVYBE_CRQTBDLA CW QLUZBWKDQDKQVYK_KUBEKCW

%%% [OL]KBW%6BWNaZKXCWN%,LKaZCWNUBK!2!#"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2(#%-EROUEORBY_KWKELLYLQLWEQCALYOVABEKWNTBDLA CW RLDVCWDLDOR_BULCVEKQKdBEKCW

%%% >BC0OC%/BWN?ZOWeKL!2!3"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2(!%FXWBQKU K̀DUCDKEXQLBDORLQLWEDC_B̀KBEKCW ZXARCUBRTCW _OLY5,.* BEDOT.URKEKUBYVRLDDORLD

%%% ]KBaZCOfKB%[O GOCgKBWN%FLWN7CWNPO%/LW ]KL!2*$"

xxxxxxxxxxxxxxxxxxxxxxx

&2(*%9WBYXDKDCW RLVLBELReBQQKWNBUEK̀LUBWULYYBEKCW _CRYKWLBR_RLgOLWUXQCAOYBELA PB̀L

%%% ?ZLW -ZKUZOW%7OBWN,LKYKW%]K]KWdO!2*2"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2($%9LRCAXWBQKUALDKNW C_QKURCRBAKBYKW_YCPEORTKWLPKEZ PBYYZLBEERBWD_LR

%%% FKWN?ZBC%>KBW 8LK%aCO aZLWNVKWN!2$3"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2(&%0OQLRKUBYQLEZCA C_BLRCLYBDEKUKEXTBDLA CW RBAKBYTBDKD_OWUEKCW KWELRVCYBEKCW

%%% 8KW \BWdZCWN%?ZLW >KWN%[O [O!2&*"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2((%9YNCRKEZQC_DEROUEORBYECVCYCNXCVEKQKdBEKCW OWALRYCBAKWNOWULREBKWEX

%%% aZBC]OWVLWN%/BWN?ZOWeKL!2&2"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2(3%FXWBQKUKWALfTBDLA QLEZCA _CRQOYEK.CTeLUEK̀LCVEKQKdBEKCW KW BKRURB_EUCWULVEOBYALDKNW

%%% [O <KW%7OBWN,LKYKW%\BW \KWN%8K/OdZCO!2(&"

xxxxxxxxxxxxxxxxxxxxxxxxx

&2()%MKTRBEKCW QCALYC_UCKYBTYLQBDEUCWDKALRKWNDYBUS AKBNCWBYD

%%% 7BW ]KBWTKW%7OBWN7BK%<B7BKTC!23""

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2(2%4__LUEC_5LXWCYADWOQTLRCW UZBRBUELRKDEKUDC_DLVBRBELA DZLBRYBXLRERBWDKEKCW C_TBUSPBRA _BUKWNDELV

%%% aZCO 0KWN%aL?ZLWN%,BW ?ZCWN!23)"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&23"%4fUKEBEKCW CRALR̀LRK_KUBEKCW C_TYBALA.AKDS UCOVYLA RLDCWBWULUCWAKEKCW

%%% 1KaZLWN%/BWN]KBWeOW!2)$"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&23#%FLDKNW BWA LfVLRKQLWEC_BAeODEKWNQLUZBWKDQKW B̀KBEKCW ARKYYKWNLWA L__LUECR

%%% /BWN1KDZLW%\OBW ,LKeKBWN%/BWN6KBWQKBC%/BWN?ZLWNSOW!2))"

xxxxxxxxxxxxxxxxxx

&23!%0C̀LYALDKNW _CRALLVYXKWELNRBELA G,-:;0- WB̀KNBEKCW DXDELQ

%%% <CHBW%/BWN[KWYCWN!22$"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&23*%-KQOYBEKCW C_̀CYEBNLACOTYKWNRLUEK_XKWNUKRUOKEKW #&" SMZKNZ.̀CYEBNLKW L̀RELRVCPLRDOVVYX

%%% FO 7OKUCWN%8KO HBWNeOW%aZBWN/LK%aZBC]KWN!#""#"

xxxxxxxxxxxxxxxxxxxxxxx

&23$%-LVBRBECRQBELRKBYDKW QKURCTKBY_OLYULYYUCWERBRXECPBDELERLBEQLWEKW DVBUL

%%% 8K[KWNXL%]KB>CXBWN%[KL>LKdZLW%8KO 7CWN!#""("

xxxxxxxxxxxxxxxxxxxxxxxx

+,-./01,234565/7 8/594.:5;< ,2=4.,/0-;5>:0/?=:;.,/0-;5>:!"#$ @,1A$" B,A) !C-D!%)"

&23&%4WZBWULQLWEC_LYLUERCQLUZBWKUBYUCOVYKWN_CRVKLdCLYLUERKUDXDELQBWA DOVVRLDDKCW C_QOYEKQCAL K̀TRBEKCW

%%% 8K8KW%8KO [OL!#"##"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&23(%?YBDDK_KUBEKCW C_KW L̀RDLVRCTYLQC_DCYKA YBOWUZ L̀ZKUYL_YKNZEAXWBQKUD

%%% 8K-ZKVLWN%8KBWN[KWfKW%5CWN]KWNeKWN%aZBWN\BW!#"#3"

xxxxxxxxxxxxxxxxxxxxxx

&233%<BELRKBYDVLUERBYLQKDDK̀KEXQLBDORLQLWECVEKQKdLA TXQOYEK.DVLUERBYELQVLRBEORLQLBDORLA

%%% \BWN\CWNeOW%/BWNaZCWNXO%aZBWN-ZOSOW%aZBWN[OLUCWN!#"!!"

xxxxxxxxxxxxxxxxxx

&23)%5LYKBTKYKEXBWBYXDKDQCALYKWNC_QBWO_BUEORKWNDXDELQDTBDLA CW VRCULDDgOBYKEXABEB

%%% 7L\KZBK%-ZLW aZLW%\KW ?ZBC!#"!3"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&232%FK__LRLWEKBYUCRRLUEKCW ELUZWKgOLECEZLRCEBEKCW LRRCRKW BOECWCQCODWB̀KNBEKCW UCWDELYYBEKCW

%%% <LWNHBWdZK%-ZK,LWNYKBWN%=O GBWN!#"**"

xxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2)"%7LBA VCDLLDEKQBEKCW _RBQLPCRS TBDLA CW _LBEORLVCKWEALELUEKCW

%%% 1KBC6KdZCO%FBK-ZOYKWN!#"*)"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2)#%6CVCYCNKUBYDVBULUCWDEROUEKCW C__YKNZERKDS VRCTBTKYKEKLDAORKWNPBSLLWUCOWELRKWN

%%% [OL\OBW%[O 7BCeOW%8K1KBWN%7CO -ZK_BWN%8KO -ZKeKL!#"$$"

xxxxxxxxxxxxxxxxxxxx
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&2)!%/KWABNLQLBDORLQLWED_CRRCEBEKWNAKDUPKEZ VRCERODKCWD

%%% aZBWNFB%8OC[KBWN%[O GOCgKBWN%6KBW -ZOgKWN!#"&&"

xxxxxxxxxxxxxxxxxxxxxxx

&2)*%FLDKNW C_BUCWERCYYLR_CRQCRVZKWNBKRURB_ETBDLA CW TBUSDELVVKWN:57=

%%% ?ZLW /LK%8O ]KWNUZBC%/BWN[KBCNOBWN%aZBWN/LKNOC!#"(""

xxxxxxxxxxxxxxxxxxxx

&2)$%-KEOBEKCWBYBPBRLWLDDQCALYTBDLA CW BEELWEKCW BYYCUBEKCW

%%% 8KO -ZOBWN%/BWXBW [KBCRO%aZOBWNFBQKW%8b -ZKUZLW!#"(("

xxxxxxxxxxxxxxxxxxxx

&2)&%-KWNYLL̀LWEOVDLEQKEKNBEKCW ELDEKWNC_-59<.TBDLA H,G9D

%%% ]KBWN\ONOBWN%7BW ]KBWPLK%aZO [KBWN%?BK<KWNZOK!#"3*"

xxxxxxxxxxxxxxxxxxxxx

&2)(%*.FTBUS VRCeLUEKCW BWA QBEUZKWN_CRDZKV RLUCNWKEKCW _RCQ-95KQBNLD

%%% GO FBWABW%[O [KBCeKBW!#"3)"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&2)3%9DDLDDQLWEC_DZCUS UBVEORKWNQLEZCAD_CRWOQLRKUBYDKQOYBEKCWDC_UCQVRLDDKTYLEORTOYLWULPKEZ DZCUS PB̀LD

%%% 1O HLWN%\BW ?ZBC%\O ]KBW%?ZLW ]KBXBWN!#")&"

xxxxxxxxxxxxxxxxxxxxxxxxx

&2))%7XTRKA EKQLDXWUZRCWKdBEKCW BYNCRKEZQ_CRB̀KCWKUDUYCOAD

%%% 8KaZLWN%8K1KBC%aZBC8OfK%[KCWN7OBNBWN!#"2""

xxxxxxxxxxxxxxxxxxxxxxxx

&2)2%=RTKEALELRQKWBEKCW BWA BWBYXDKD_CR?ZBWN'4.! BDELRCKA LfVYCRBEKCW

%%% ?BC]KBW_LWN%7O -CWNeKL%8KO 8LK%8KO \CWN%7OBWN\CWN%8K,LKeKB!#"2&"

xxxxxxxxxxxxxxx

&22"%GRCOV EBRNLEDERBUSKWNBYNCRKEZQTBDLA CW DERCWNERBUSKWN_KYELRBWA KQVRC̀LA PLKNZELA QLEZCA

%%% 8KaZLWfKWN%8KO ]KWQBWN%>BKFCWNXKWN%GOC[KBWNSL!##"!"

xxxxxxxxxxxxxxxxxxxxx

&22#%?CW L̀RNLWULC__OddXRLYKBTKYKEXQCALYDBWA BW KQVRC̀LA UOE.DLEAKDERKTOEKCW

%%% aZBWN<LWN%8O -ZBW!##"2"

xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx

&22!%;QVRC̀LQLWEBWA BVVYKUBEKCW _CRNRCOV _OddXBWBYXEKUZKLRBRUZXVRCULDD

%%% 8K8KBWN%GCWNGOBWNZCWN%?ZLW ]KWYLK%8KO 1KCWNeOW!###("

xxxxxxxxxxxxxxxxxxxxx

&22*%<OYEK.RLDCYOEKCW QCALYKWNC_ELRRBKW TBDLA CW PB̀LYLEBWBYXDKD

%%% /BWN]KBWNXOW%aLWN1KCWN%/BWN7OKfKB!##!#"

xxxxxxxxxxxxxxxxxxxxxxxxxx

&22$%FLDKNW C_BWC̀LY_CYAKWNPKWNQLUZBWKDQ

%%% >BC[KBCfKBWN%aZBWN\OW_LK%\BWN[KBCDZO!##!3"

xxxxxxxxxxxxxxxxxxxxxxxxxx

&22&%0C̀LYQLEZCA _CRVRLAKUEKWN-,4_YOfYL̀LYDTBDLA CW G<!#&#" QCALYBWA NRLXKWELR̀BYVRLAKUEKCWD

%%% /BWNaZCWNXO%8K1KBWN%\BW 7O%/BWN1KBW!##*$"

xxxxxxxxxxxxxxxxxxxxxxxx

&22(%GRBAOBYYKNZEPLKNZEQLEZCA C_EZRLLAKQLWDKCWBYVRCECEXVLD_CRAKNKEBYELUZWKUBYDOVVCRE

%%% >BK]KWVLWN%8KO 7O%/O aZL%/BWNaZLWPLK%[OL]KWN!##$*"

xxxxxxxxxxxxxxxxxxxx

&223%4fERBUEKWNVRCULDDC_DERBECDVZLRKUBKRDZKV LW L̀YCV _BTRKU_KTLR

%%% <LWN]OWZOK%aZBWN\BWTC%8b <KWNXOW!##$2"

xxxxxxxxxxxxxxxxxxxxxxxxxxx

&22)%;WELR.DEBNLKQTBYBWULBWBYXDKDC_EPC.DEBNLYCPZXDELRLDKDTRODZ DLBY

%%% /LW 8CWN%/BWNaZKYK%FKWN8LK%8KO ]KBW%7O GOBWNXBWN%?ZLW ?CWNZOK!##&$"

xxxxxxxxxxxxx
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("22%4fVLRKQLWEBYKW L̀DEKNBEKCW BWA WOQLRKUBYDKQOYBEKCW C_UCQVCDKELYBQKWBELBAZLDK̀LYXTCWALA DKWNYL.YBV eCKWED
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