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付豪,吴尧辉.计及温度变化的潜油直线电机结构优化.电机与控制应用,2022,49(2):41.



书书书

!"!!!#$!!"

!"#$%!

!"#$

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

!!

!"#$

" "#"$%$#%#&#

!%&'"#$

" "#""%#$%#'

!

#()*+

"

,-./01()*+

$($)*##$'%#

2345637*+

$"#$+#$#'(#"+%

89:;

"

<

!

=

$$,,)&%!

>

!

?@ABC

!

ABDEFGHIJKL

'

MNO

$$,(*&%!

>

!

PQRST

!

ABDEFIJUIVWIXYZ[I\]

'

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

#

!

!

"

!!

#$%

!

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

"

!" 01

!"#"$$$#

!!

1

!

2

!

^_`aIJbR8cdefghijfbklmkl

!

IJnQo4pq4bers

'

Ft

uvefklwIJxXbyz

!

6{|PIJxX

(

}~xX��

!

wIJb�������l

!

��6e

f�bxXr���efklwIJxXbyz

'

���������

-./012

��IJbIH��

!

��

����w�6ef�IJxX

(

xX��pxXr�byz

!

���l��b��� 

'

/¡

!

¢�z£¤

¥¦�§��

$## 3

p

""# 3

{xXpxX��b�1��

!

�

$## 3

p

""# 3

{xX¨�©rbªw�F

«¬�ef�xXr�b�1��

!

®¯+°±²³¦´%IJµ�b��¶·

'

µ¡w�l¡bIJ�

����¸¹��

!

º»t�lD¼b�½¾

'

345

!

6789:*+,-

"

#$%&

"

;<=>

"

?@AB8

"

CDE0&

FGHIJ

! 4-)',5*!!

KLEMN

! 6!!

KOPJ

! $(+)%('*#$"#""%#"%##*$%#(

789! $#5$"$++:1;<.5"#"$5$+,

%&'()&('*+,&-.-/0&-1213%(4.*'5-46*7-2*0'81&1'9125-:*'-2;

<*.,*'0&('*=0'-0&-12

#

!"#$%!!&"'$%()*

$=<>88?8@A?1<2B9<.?A0/9011B90/.07 6C28;.2980! D10.0 E8?F21<>09<G09H1BI92F! J9.8KC8*'*###! L>90.%

!!>45&'0)&" 4>1M8BN90/10H9B80;10221;O1B.2CB18@2>1ICP;1BI9P?1?901.B;828B<>.0/1IM92> 2>171O2> 8@2>1

I2B.2C;! .07 2>121;O1B.2CB179@@1B10<1P12M110 2>1107 .07 2>1;977?18@2>1;828BI1<807.BF9I?.B/15Q0 8B71B28

B17C<12>190@?C10<18@21;O1B.2CB1H.B9.2980 80 ;828B2>BCI2! 90<B1.I1;828B2>BCI2.07 B17C<12>BCI2B9OO?1! 2>1

I2BC<2CB.?O.B.;121BI8@2>1;828B.B18O29;9K1754>12>BCI279@@1B10<1C071B79@@1B10221;O1B.2CB1I9ICI17 28;1.ICB1

2>190@?C10<18@21;O1B.2CB1H.B9.2980 80 ;828B2>BCI254>11?1<2B8;./0129<;871?8@2>1;828B9I1I2.P?9I>17 PFCI90/

2>1@909211?1;102.0.?FI9II8@2M.B1-./012! .07 2>11@@1<2I8@H.B98CIO.B.;121BI80 2>1;828B2>BCI2! 2>BCI2B9OO?1

.07 2>BCI279@@1B10<1.279@@1B10221;O1B.2CB1I.B1.0.?FK17! .07 2>10C;1B9<.?B.0/1I8@2>18O29;9K17 O.B.;121BI.B1

7121B;901754>10! 2>1;.2>1;.29<.?;871?I8@2>BCI2.07 2>BCI2B9OO?1.2$## 3 .07 ""# 3 .B1<80I2BC<217

B1IO1<29H1?FPFB1IO80I1ICB@.<1;12>8754.N90/2>1.PI8?C21H.?C18@2>179@@1B10<18@2>BCI2@C0<2980I.2$## 3 .07

""# 3 .I2>1;.2>1;.29<.?;871?8@2>BCI279@@1B10<1! 2>18O29;.?O.B.;121B<8;P90.2980 8@;828B9I8P2.9017 PF

;C?29%8PR1<29H1/10129<.?/8B92>;5S90.??F! 2>1@909211?1;102I9;C?.2980 .0.?FI9I8@2>18O29;9K17 ;828BH1B9@91I2>1

1@@1<29H101II8@2>18O29;9K.2980 I<>1;15

?*@ A1':5" &(4(60',*'.02*2&.0;2*&6-2*0'.1&1'# &*.,*'0&('*B0'-0&-12# &C'(5&)C0'0)&*'-5&-)5#

'*5,125*5('30)*.1:*6# .(6&-D14E*)&-B*1,&-.-/0&-12

&$*&



!"#$%!

!"#$

!"!!!#$!!"

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

#!

&

!

'

^¢_�b`aIJF¿À�GH`aI

J

$4E-T-%' 4E-T-

8FÁÂI^ÃÄÅ¢

_YZb�XJ

!

Æ�xXs

(

²�ÇfP

(

�

S�È�É�Ê

!

ËÌ�ÍIÎ`ÏÐÑFÁ

Â`aÒ�

!

uÓtJÔÐÑcÕ

!

|Pt²�

½Ö

'

6{Ì�×ØsÙÖ

(

sÚÛbÜÝÞ

ß�

!

àáâãäFå_æ¢çèbéÊ

)$

U

)*

'

êë^_`aIJbR8cdefghijf

pì�klmkl

)*

U

'*

!

í�cdîï

!

ð��

�h¥ñòbóôYZ��õé

)(*

!

�6cd

ef�

!

IJböX�6

'

÷ø

!

^_`aIJ

ùfúù

!

IJ�ûo4pq4bHüefr

�s

!

�6Úýbþ�IJöX�6

!

ÿyz!

�IJbxX¾Î

'

"#

!

�$%&'efk

lwIJxXbyz

'

+(wëIJb�lAB)*+,�bef

���b

'

-.

)+*

w�6�����^_`a

IJbxX/¾�������

!

´%txX¾

Îbklò0

#

-.

)&*

|öt12(ë345

6KLpz£¥¦b

4E-T-

���lKLD

¦

!

�PxXp~78XF�l+°

!

w^_`a

IJ���l

#

-.

),*

(ëz£¥¦

!

�PxX

p~�ÚXF�l+°

!

w^_`aIJ���

��lKL

'

9:w^_`aIJb�l

!

;�

&'R8cdefbklpIJ<4berwI

JxX¾Îbyz

#

-.

)$#*

=�t>?pGH

@AÉ@A+�6ef�b/¾

!

BÍCDE�

������

!

wIJ��¯+°�l

!

|öt�

6efbµFKLD¼

!

G*;�HöI·�6

efbIJKLD¼

'

J-&'%^_`aIJR8cdefb

klpR8{IJ<4ef�KbrL

!

�I

JxXµs

!

xX��p�6ef�xXbr

�µvF�l+°

!

wIJb�������

l

'

¢�z£¤¥¦�§��

$## 3

p

""# 3

{xXpxX��b�1��

!

�W

$## 3

p

""# 3

{xXr�b�1��

'

/¡

!

®¯+

°±²³¦

!

´%IJµ�b��¶·

'

µ¡

®�����

!

w�l¡b��¶·��¸

¹º»

'

$!

()*+

J-�

$$*

YMæN8b^_`aIJF

O

!

PQ1�

,

8

$#

üb��8

4E-T-

þ�I

JFABwR

'

S

$

Fñecd�IJbT��

�

!

U

$

F¿ÃV°Y�

4E-T-

þ�IJb�

���

!

WHDEFXEWH

'

S

"

F

4E-T-

b

Y%����

!

���������

-./012

��

IJbIH��

!

ZK[QÜ�ù

!

K\w]^_

`�

!

ÍIJnQKýF

-82980

Ò�4�

!

ß�a

�PFbfß�

!

bfKýF

#5+ ;:I!

¿ÃV°Y

�

4E-T-

þ�IJbIH��cU

"

de

'

Q

FG

RS,-TUVW

��f] ��� ��f] ���

T�ÙÖ

:V *"#

T�xX

:W (##

g�

)

T�Ih

:X $(5'(

T�bf

:$;+I

U

$

%

#5+

½Ö

:! &'

U

$!

þ�IJ����

Q

!G<H878

X2./YV

;;

��f] ��� ��f] ���

�ûøi

$#)5#

�û<i

""5(

�û<i

'+5#

Hüjf

$$5)

8j

$*5#

kljf

$5"

7j

$'5#

Hümf

$*5#

8j

$"5#

ün

"*5)

U

"!

þ�IJIH��

"!

(),-

^_`aIJbR8cdefkl� s

!

"#�$%&'efklwIJ@A/¾by

z

'

op@AbPQ

!

IJ�Fqr

(

s¶pGH

tu4�

'

�ûqrê>?vXEwx¶äb

!

Ì�½

&"*&



!"!!!#$!!"

!"#$%!

!"#$

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

uÓqryz

!

}~q{

!

|PIJ½Ö

!

uÓI

Jb|é

)$$*

'

+

'## 3

��

!

efklw>?@

Ab¾Îyzúv

!

"#J-ZKIJqrb@

A/¾�gefmkl

'

IJbs¶@AF}

!

DI¾~�ëI�Ö

'

}bI�ÖUefb�YF

!

+

!

#

$$

,

"

-% $$%

�q

"

!

#

F

# 3

{}bI�Ö

!

!

#

Y

$5(,

Z

$#

U

&

!

+

;#

"F}b��efY�

!

"

Y

)5,

Z

$#

U

)

#-

F

ef

'

q�t

(W7S1[(=;L8

*GHIJqñ�b

GHt@A

'

q�tHÎ�v

!

�I·sxXb

`aIJ

' W7S1[

bHÎ�*«u2@Aqµs

b

!

�*GHIJq���ÖµPbGH@A

!

/

m

!

H¾Èefklyzús

!

C��ef�F

)$#\*$# 3!

Pe�ÿìC�Ì�b�H

)$"*

'

=;L8

bHÎ��

W7S1[

v

!

Gef��¾�

!

�

�efP

!

R8ef��

W7S1[

P

'

J-PQ

=;L8)"

8FIJbHü@A

'

���������

-./012

��IJbI

H��

!

L³�6ef�IJbxX

!

��6ef

�IJxXbr�Ì�SeF

#

+

!

$

.

!

"

$"%

)!

./01234

xXpxX��*��IJxX¾Îb�%

�°

)$)*

'

+uvIJxXÈefklyz{

!

�

%|PIJxX

(

uvxX��

'

"#

!

�IJb

xXµs

(

xX��pxXr�µvF�l+°

'

&'%^_`aIJbò5p���fÉ"

�

!

~�ûqrùf

(

�ûøi

(

�ûXmfp�

ûX<iF��

'

P~�û8j

(

$

(

8j

/

$

(

k

ljf

/

"

(

�ûHüjf

/

)

pHümf

(

"

'

�

�����l

'

FtAB����wxX

(

xX

��pxXr�byz

!

����� 

!

C���

�\��k

!

w

$## 3

p

""# 3

�IJbxX�

������

!

L³��cU

)(

U

*(

U

'(

U

(

p

U

+

de

'

êU

)

Ì�

!

g�8jb�x

! $## 3

p

""# 3

{

!4E-T-

b��xXuv

!

xX��)

��s¡uv

!

«¬�ef�xXbr�� �

s

'

êU

*

Ì�

!

g�8jb�x

! $## 3

p

U

)!

8jw

4E-T-

xX/¾byz

U

*!

8jw

4E-T-

xX/¾byz

U

'!

kljfw

4E-T-

xX/¾byz

U

(!

Hümfw

4E-T-

xX/¾byz

""# 3

{

!4E-T-

b��xX

(

xX��pxX

r�)� uv

!

��xXpxXr�bkl�

úv

!

xX��+8jvë

$" ;;

{(J�k

!

8jê

$" ;;

�x%

$) ;;

{kl�ús

!

+8

jsë

$) ;;

{(J�k

!

"#8j

(

$

Ì�~

$) ;;'

êU

'

Ì�

!$## 3

p

""# 3

{

!

g�k

ljfb�x

!4E-T-

b��xX� �x

!

x

&)*&



!"#$%!

!"#$

!"!!!#$!!"

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

U

+!

Hüjfw

4E-T-

xX/¾byz

X��� uv

'

êU

(

pU

+

Ì�

!

g�Hü

mfpjfb�x

!$## 3

p

""# 3

{

!4E-T-

b��xX� uv

!

xX��pxXr�� 

�x

'

¡·&'xX

(

xX��pxXr�bkl

¢£

!

~8j

(

$

F

$) ;;!

8j

/

$

(

kljf

/

"

(

�ûHüjf

/

)

pHümf

(

"

b~�� c

S

)

de

'

Q

IG

0&YV'Z[

�l��

/

$

:;; (

"

:;; /

"

:;; /

)

:;;

9�

, $# $5" (

��

$) $* $5( $#

*!

56789:./()2*+

Ft¤����l��©¥bg¦8�

!

¢

�z£¥¦��

$## 3

p

""# 3

{IJb��x

X

!

$

(!

)

pxX��

!

"

(!

*

b�1��

'

¢�z

£¤¥KLqb

[8]%[1>0N10

¦��§ºKL

{

!

¨�"û~u�©�b�

!

�§FKLk��

lª¥bqr�

(

9��p���

)$**

'

S

*

F�

��lk�b©��

'

Q

#G

\!%]^_[

KLk�

©�

U

$ # $

/

$

:;;

, $$ $)

(

"

:;;

$# $" $*

/

"

:;;

$5" $5* $5(

/

)

:;;

( & $#

!!

op

[8]%[1>0N10

¦b§ºKLå�

!

��

1��ë

*

�k�b«¬§º®

!

1¯°%�

�

"+

n§º

)$'*

'

��

-./012

�������

!

±²

$## 3

p

""# 3

{

!

IJb��xX

!

$

(!

)

p

xX��

!

"

(!

*

'

�������cS

'

de

'

Q

JG

`abc"deSHf.g

/

$

:

;;

(

"

:

;;

/

"

:

;;

/

)

:

;;

$## 3 ""# 3

!

$

:W !

"

:W !

)

:W !

*

:W

$$ $# $5( & $ "'& *+ $ $($ ')

$) $* $5* & $ "#& (' $ $)( (#

$$ $# $5* $# $ "+$ (" $ ""* ()

, $* $5* & $ $(+ +& $ $+' +(

, $" $5" & $ "($ &, $ ""& &*

$$ $" $5" ( $ "*, +# $ $+' +#

$$ $" $5" $# $ $'( +( $ "$( +(

$$ $# $5* ( $ ")& () $ $)+ (#

$) $# $5* & $ "(" '+ $ $$$ ''

$) $" $5" & $ $,+ +) $ "$( ('

$$ $* $5* $# $ ##$ +& $ $$, ('

$$ $" $5( ( $ $,, '' $ $$& '+

$) $" $5* $# $ $#* &+ $ $() (+

$$ $# $5" & $ )$$ (, $ "'" +,

$$ $" $5* & $ ""( ') $ "#+ ("

, $" $5* ( $ $#( +' $ $$+ ("

$) $" $5* ( $ "$( () $ $'' (+

$$ $" $5* & $ ""+ ') $ "#+ ("

$$ $* $5* ( $ $+& +$ $ $)+ ()

$$ $* $5" & $ $$& '( $ $+* +$

$$ $" $5* & $ ""+ ') $ "#+ ("

$$ $" $5( $# $ $(" *, $ $&( *+

$$ $* $5( & $ $"' *) $ $*( *+

, $" $5* $# $ "$' (" $ ""' +"

, $# $5* & $ "&+ +' $ "#" +$

$) $" $5( & $ $+& *& $ $(' *+

, $" $5( & $ ""' +# $ $+' ("

!!

opS

'

b«¬§º®p�����´%

b��

!

��¯�³n´µ¶·

!

·Ì´%z£¥

b�1��

'

$## 3

{

4E-T-

��xX

!

$

b¶·´µD

SF

0

$

+.

$ +($

,

")+1$/

$

,

$'*1'(

"

.

+,#/

"

,

*$+1'/

)

.

*1$)/

"

$

.

*1$,(

"

"

.

$#1')/

"

)

.

)1+'(

"

/

$

.

$)1&$/

$

/

)

,

)+1'(

"

/

"

.

$)1)(

"

/

)

,

)'/

"

/

)

$)%

!!$## 3

{

4E-T-

xX��

!

"

b¶·´µD

SF

&**&



!"!!!#$!!"

!"#$%!

!"#$

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

0

"

+

&))

.

&(1)/

$

.

'#1*/

"

.

'(1,/

)

,

"1,++/

"

$

,

"1##&/

"

)

,

"1)$)/

$

/

)

$*%

!!""# 3

{

4E-T-

��xX

!

)

b¶·´µD

SF

0

)

+.

$ #&(

,

$)&1&/

$

,

$'&1'(

"

.

(#"/

"

,

"&)1'/

)

.

*1)+/

"

$

.

(1(&(

"

"

.

(1+*/

"

)

.

(1"'/

$

/

)

,

),1*(

"

/

"

.

+1&$(

"

/

)

$'%

!!""# 3

{

4E-T-

xX��

!

*

b¶·´µD

SF

0

*

+

$*#1&

.

"#1)'/

$

,

"'/

"

,

$*1*/

)

,

#1"*/

"

$

.

$#/

"

/

)

$(%

!!$## 3

U

""# 3

{IJxXr�b�1��

c�

"

#

+

20

$

.

0

)

2 $+%

0

$

.

0

)

+.

(''

,

,&1)/

$

.

*(

"

.

$&&/

"

,

$)*/

)

,

#1"*/

"

$

,

"1*,(

"

"

.

)1+,/

"

)

.

)1+'(

"

/

$

.

+1'(/

$

/

)

.

$1,(

"

/

"

.

'1)"(

"

/

)

,

)'/

"

/

)

$&%

!!

¢�

.̂;C?298PR

¨�

!

¸¹IJbµF��

¶·

'

�l��~�� cS

)

de

!

�1��

Ì�SeF

)$(*

;90

.

0

$

$3%!0

"

$3%!

#

$3%{ }

3

*4

$

3

*

$

3

*(

{ $,%

�q

"0

$

$3%

F

$## 3

{IJb��xX¨�

#

0

"

$3%

F

$## 3

{IJbxX��¨�

#

#

$3%

F

$## 3

p

""# 3

{xXr�b¨�

#3

*4

p

3

*(

�§

Fº

*

�k�bµv�pµs�

'

®¯+°±²³¦¸¹

!

»´1¶

E.B128

¹¼

!

cU

&

de

!

U

&

q×rÊF¹¼+³½�

¥9b¾y

'

U

&!E.B128

¹¼

op^_`aIJsxX

(

~xX��b%

¸

!

¿

E.B128

¹¼qPQ1¶¹8F

4E-T-

µ

���¶·

!

ÀE¶·DS

$)%(

DS

$*%(

DS

$'%(

DS

$(%

q

!

��¶·cS

(

de

!

S

+

FÀ

E¶·DS¡bL³��

'

Q

KG

h0YVij

;;

��f]

(

"

/

$

/

"

/

)

���

$"5)' $$5(* $5'$ +5,)

Q

LG

!k.g

W

��f]

!

$

!

"

!

)

!

*

���

$ "#"5+ **5) $ $&*5* **5&

'!

;<=>?@A

�������

-./012

wS

(

deb��

¶·b

4E-T-

IH���������

'

U

,

pU

$#

�§F�l(¡

4E-T-

+

$## 3

p

""# 3

{bxX�Á

!

S

&

F�l(¡

4E-T-

b

xX/¾w�

!

U

$$

F�l(¡�6ef�IJ

bxX

'

U

,!

�l(¡

$## 3

{

4E-T-

bxX�Á

U

$#!

�l(¡

""# 3

{

4E-T-

bxX�Á

Q

MG

0&lm

<H878

>nop

¾Î�°

�l( �l¡

$## 3 ""# 3 $## 3 ""# 3

��xX

:W &"& $ #)+ $ $," $ $+(

xX��

:W $*# $$" *$ *"

xXr�

:W "#, $(

&'*&



!"#$%!

!"#$

!"!!!#$!!"

""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""

U

$$!

�l(¡

4E-T-

�6ef�bxX

!!

®S

+

pS

&

Ì�´%

!$## 3

{

!

®¶

·DSL³U�����´%b

4E-T-

��x

Xgr

$#5+ W!

ÂrF

#5,#!#

xX��gr

)5) W!

ÂrF

&5#'!' ""# 3

{

!

®¶·DSL

³U�����´%b

4E-T-

��xXgr

&5* W!

ÂrF

#5+$!#

xX��gr

"5& W!

Âr

F

(5(+!'

ÃäÂrbå"1D¥*¶·DSÄ

+Âr

#

÷1D¥*�����{Å�ÆfKý

'

«ÇÂr)+ÈÉb� <

!

»Êt�lD¦b

Ì�¾p�½¾

'

¿S

&

Ì�´%

!

U�l(g�

!

�l¡

!

$## 3

{

!4E-T-

��xX|Pt

*)5,(!!

xX

��}~t

+#5+$!#""# 3

{

!4E-T-

��xX

|Pt

$)5*#!!

xX��}~t

("5'#!#

xXr

�uvt

,"5)*!'

¿U

$$

Ì�Ëö

!

U�l(

g�

!

�l¡

4E-T-

xXgefklb¢£k

Ì

!

IJxXÈefklbyzkv

'

(!

*

!

B

J-&'efklw^_`aIJxXby

z

!

��6ef�xXr���efklwIJ

xXbyzSf

!

��t����w�6ef�

IJxX

(

xX��pxXr�byz

!

��t�

l��b~�� 

'

�xXµs

(

xX��px

Xr�µvF�l+°

!

��z£¤¥¦p¯+

°±²³¦wIJ�����l

'

�l¡

!

4E-T-

��xX+

$## 3

{|Pt

*)5,(!!

""# 3

{|Pt

$)5*#!#

xX��+

$## 3

{}

~t

+#5+$!!""# 3

{}~t

("5'#!#$## 3

p

""# 3

{xXr�uvt

,"5)*!'

IJbxX

´%|P

!

xX��´%ÍÎ

!

efklwIJx

Xbyzkv

!

�lD¦w°%&'efklb

IJKL�1��&Ï�

'

#

Y q K L

$

) $ *!

Ð·

!

ÑÒ.

!

ÓÔÇ

!

É

5

7RÕÖ×ØØÙU|

Ú¢£

)J*5

Û_1Ü

!"#$'!)($$$%" $**$5

) " *!

ÝÞÊ

!

ßà

!

ßáâ

!

É

5

^_`aIJÜãÕÖ

×Ø+�Eíqb£�

)J*5

Û_JÔ

!"#$,!*+

$+%" $$+5

) ) *!

ÐGä

5

^_ÃÄÅJ¶�lKLU§º

)J*5

Û

_JÔ

!"#$&!*($(%" +'5

) * *!

åæç

!

èéê

!

ëGÄ

5

¯ihiqbíÀWh

ief¹�¹

)J*5

©�X1ABU�Ú

$6

ì

%!

"##"!$+$)%" )&"5

) ' *!

íäî

!

ïðñ

!

òóô

!

É

5

Pìíhi/õbé

zö·ef÷øäD¦

)J*5

Û_ùú×Ø

!"#"#!

*&$*%" $$&5

) ( *!

ûü

!

ýþ

!

ÿ!"

5

Peó#ù^_GHIJe

ÖAB

)J*5

IJU$Î£�

!"#"$!*&$"%" '#5

) + *!

Ó%ó

5

^_`aIJ�6�����b¾Î�

�

)_*5

&'(

"

)ês1

!"#$,5

) & *!

ÿ*

!

+-C

!

Ó,-

!

É

5

GH`aIJ����

b

_S==

pz£¥¦�l

)J*5

JÔKLUÎÃ

!

"#"#$*%" )5

) , *!

Ó./

5

^_GH`a60IJbIH�l

)_*5

1(

"

q,Û_s1

$

23

%!"#$(5

)$#*! D̂̀ aD6WQ6W X! DG==6QW =! D6-Q_Qb6_AD

=! 12.?54>1B8?18@21;O1B.2CB1%71O107102;.21B9.?

OB8O1B291I90 8O29;9K90/2>171I9/0 8@O1B;.0102

;./012;828BI)J*5QAAA4B.0I.<2980I80 -./0129<I!

"#$&!'*$)%" &$#$$#*5
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