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孙嘉悦.基于三维电磁仿真软件的无线充电耦合机构建模与仿真研究.电机与控制应用,2021,48(11):65.



书书书

!"!#!$%!##"

!"#$%!

!"#$

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

!!

!"#$

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

!%&'"#$

" "#"$%$#%#(

()*+

"

,-.

$$(()%&!

/

!

01234

!

2356789:;<=>

'

?@9ABCDEF

'

?EGHIJ?;KLMN

(

!"#$%&'()*+,-.%/012

345'(67

!"#

!

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

"

!"

!"#$%&&#

!!

8

!

9

!

OP?EGHIJQ?MN

!

RSTUJVWX!JVT4Y6Z[\]^

!

_`aJVbc

\ddefg

!

hijk?lmnop

*+,-.//

qPrst

'

utW

00

eJV\vZ[w;

(

hixylz

W{|}P~�JV���F��

(

��

*+,-.//

W

1234/56.6

����mn

!

���IJ?;KL����

\��w

(

�aJV�T4Z[\]^�

!

7��IJ?;KL��\KL���%

(7!

��\��

!

��

���_`JVr �¡\l¢�£c��¤A

!

¥¦§¤A���¨���\IJ?;KL��

(

hi©

�������\��w

(

:;<

!

%=>?

"

&/0@AB,-%CDE

" &&

F-G

" '()*)+,-./00" )123045/5

HIJKL

! 8*($#9)!!

MNOPQ

! :!!

MRSL

! $);<%)7'#$"#"$&$$%##)7%#;

=52! $#9$"$;;>.3?+9"#"$9$$"

6/7/,5894:+4;/01:< ,:;)12=0,>14:4?@15/0/77A9,5<1:< A4=301:<

+/89,:172B,7/;4:C&D0/8>542,<:/>18)12=0,>14:)4?>.,5/

!"#$%&'()

$1?@55/5ABC3+D2E2.F+D= 15?2+/1?2.D?.F! G.2H2DIJDFE2ECE.5A8.?@D5/5IK! G.2H2DI$#"'&&! L@2D+&

!!'E7>5,8>" M56E@.-26./.FF?@+6I2DI5A./.?E62?N.@2?/.F! ?5DF2=.62DIE@.6+=2+/5AAF.E5AE6+DF32EE2DI?52/+D=

6.?.2N2DI?52/! O+F.= 5D E@.F.62.FE545/5IK5AE-5?52/FE6C?EC6.F! E@.+DE2%5AAF.E4.6A563+D?.F5A?26?C/+6! 6.?E+DIC/+6

+D= 00?52/F+6.?534+6.= OK<0./.?E653+ID.E2?F23C/+E25D F5AE-+6.*+,-.//98@.F./.?E.= ?52/2F54E232P.= OK

+==2DI3+ID.E2??56.+D= +/C32DC34/+E.9Q52DEF23C/+E25D 2F6.+/2P.= -2E@ E@.@./4 5A*+,-.//+D= 1234/56.6E5N.62AK

E@.A.+F2O2/2EK5AE@.=.F2ID 5AE@.-26./.FF45-.6E6+DF32FF25D FKFE.39JD E@.?+F.5A5AAF.EO.E-..D E@.E-5?52/F! E5

+?@2.N.E@.E6+DF32FF25D .AA2?2.D?K5AE@.-26./.FF45-.6E6+DF32FF25D FKFE.35A(7! +D= +O5N.! +=.F2ID 465?.FF5A

3+ID.E2??5C4/2DI3.?@+D2F3 O+F.= 5D ?52/?534+62F5D +D= F./.?E25D 2FI2N.D! +D= +46+?E2?+/-26./.FF45-.6

E6+DF32FF25D FKFE.32F=.F2ID.= +??56=2DIE5E@.465?.FF9M2D+//K! 2EFA.+F2O2/2EK2FN.62A2.= E@65CI@ .,4.623.DEF9

F/G .45;7" /0/8>518H/9180/# 2,<:/>1884=301:< 5/74:,:8/>G3/.15/0/7734./5>5,:7217714:$+A6I

@JK&# &&8410# '()*)+,-./00# )123045/5

#!

$

!

%

�?EGHQ?MNTªiA«

!

IJ?;

KL

$RS8&

¬7�®¯

(

(7��°±\L

?MN

!RS8

hi?l�²³;´µ¶q��?

·KL

!

C¸¹º»¼hiTU½¾4\¿�I

to+À

$

Á?Â

'

lÂ

'

ÃÄ}

&

Å?;Æ?Ç

½KÈ%É?�Ê

)$*

(

aJVbc\l¢�ËI

J?;KL

$*LT%RS8&

MN¸¹ÌÉJV\Í

Î¢�º»

!

��`JVÏYÐÑ\«}ÒÓ

?;KL

)"*

!

ÔÕ?lÖ× Ø

'

KL�� Ù

'

KLÒÓ Ú

'

;ÛiÜlwÝÞßKL}�

%7)%



!"#$%!

!"#$

!"!#!$%!##"

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

à

)<*

(

OP

*LT%RS8

MN

!

áâ

)'*

hiãä

TUJVåæçè

'

éè

'

�ÒP¢�£c¢��

Ð\êë

!

ì��TUJV��íî

(

áâ

)7*

ãä�?¤Çï;\aJVdde

$11&

fgb

c\}�?ðñe

!

_`òóôõ5tJVö÷

�JVøÐ

'

÷�JVùé

'

úûKLÒÓ�B÷

üýþÿ!"5óq#$KL��

(

áâ

))*

%&

�

00

eJV¿�lÂã'\Ó(Fñe

!

#�_

`)*�F+,-.

00

eJV\éçr

'

øÐW

a"/JV0��1\2Ð�F��5,

(

3á_`st

'

utW

00

e}j�_34

eJV\Pr

!

RSTU

'

X!JVT4Z[\]

^

!

r��ÔÕ56vZ[;·\JV

!

7��l

zW89:}�F��

!

��

:U1V1 *+,-.//

W

1234/56.6

op����;KL���

(7!

��

\IJ?;KL��

!

¥���<ÌÉ=�>£

��C?@w

!

7ABCT<��DE_F

(

$!

&'()*+,-./0123

#L#M

%=>?

+A6I@JK

+TU67

Æ?EGHIJQ?\_3º»�G

!

l¢�

ÍÎËIJ?;KL\²É��«

!

¸¹P��j

"Hã��23

"$$&

I´ÙJKL?Ç

!

¸¹h

i=�MN³OËKL?ð��

#$"&

l¢�b

c\��

!

CPQ¼l¢�JV

!

JV\RS

'

T

À

'

ÏY

'

ÕIlz}�BºUùVW\XY?I

Z[êë��\KL��W=�

#$<&

?l89\

��

!

ÕÌ`��úy\]�^_KL?;

(

#L!M+A6I@JK

+VWXY%Z4F

323`Édde?ðfg

(

�fg\�a

b?Ic&`l¢�Wýþ

!

Id� e\¢�

�Ð��% Ù\KL��

);

W

&*

(

C}�fgñ

eÁh

$

~i

(

h

$!

l¢�ÍÎË

RS8

\}�fg?ðñe

h

$

«

"

F

7TU½\µ¤?jÇ

#*

$

W

*

"

ãk¼TUJVWX!JV\?I

#+

$

W

+

"

ãk

¼TUJVWX!JV\?g

#,

7aJV0�

\fg

#-

$

W

-

"

ãk¼TUJVWX!JV\

lm

#.

$

W

.

"

ãk¼TUJVWX!JV\?

¤

(

æn�EoJ�7 !

!/

$

W

/

"

ãk¼TU

JVWX!JV\mv

(

?;öTUJV¢�K

L%X!JV

!

TU½WX!½pq_rst?

jEî

$XLY&!

u2ÐÔv�+Á�

"

"

F

0

/

$

.

$

1

H

!

,.

"

$$&

#

0

H

!

,.

$

1

/

"

.

"

$"&

/

$

0

-

$

1

-

F

1

H

!

+

$

2

H

$

!

*

$

$<&

/

"

0

-

"

1

-

Y

1

H

!

+

"

2

H

$

!

*

"

$'&

!!

¦§wxy,z

!

{|Ë

$$&

WË

$"&!

�ì

"

.

$

0

"

F

H

!

,

# /

"

/

$

H

!

,

H

!

, /

"

0

"

F

+/

"

/

$

/

"

1

$

!

,&

"

$7&

.

"

0

/

$

"

F

H

!

, #

/

$

H

!

,

H

!

, /

"

0

}

"

F

+H

!

,

/

$

/

"

1

$

!

,&

"

$)&

!!

~?ðT4ÍÎn

!

?ðKL��÷

(

T

4d�ÍÎn

!

mv

/

$

'/

"

7

/

$

0

-

$

1

-

F

$;&

/

"

0

-

"

1

-

Y

$&&

!!

L�=�7

3

5CE

0

.

"

"

-

Y

0

$

!

,&

"

"

"

F

/

$

/

"

1

$

!

,&

"[ ] "

-

Y

$(&

!!

ÆË

$(&

�G

!

�L�?j

'

TUJVWX!

JVmv�E\]^�

!

L�=�<JV0�\

fgWýþÕ�

(

L�=�7

3

2D

0

"

F

.

$

0

"

"

F

/

"

/

$

/

"

1

$

!

,&

"[ ]
$$#&

zKL��7

"

0

3

5CE

3

2D

0

!

,( ) "

-

Y

/

$

/

"

1

$

!

,&

"[ ] /

"

0

!

,( ) "

-

Y

$-

$

1

-

F

&$-

Y

1

-

"

&

1

$

!

,&

"[ ] $-

"

1

-

Y

&

$$$&

!!

JV\¢��Ð7

%))%



!"!#!$%!##"

!"#$%!

!"#$

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

4

0

,

+

$

+槡"

$$"&

!!

F*KL���Ë

!

�ì

"

"

0

$

-

"

-

Y

1

$( ) 1

$-

$

1

-

F

&$-

"

1

-

Y

&

"

!

"

4

"

+

$

+

"

-

Y

$$<&

!!

ÆË

$$<&

�G

!

~��\?ÇWÍÎN\2

Ð��En

!

JV\KL��<L�?j\J�

5

$5

Z

!

6"

!

&'

fg

,

Wýþ

-

Y

Õ�

)(*

!

����

"ýþ?m��KL���%÷

(

"!

&'()*+-456789

mnPrst

'

utW

00

eJVj�JV

!

��.ÔÕ56vZ[;·\JV

(

!L#M

-G+[T\]^_

7���Õ�Pr

!

`ÉRSí��æ\s

t

'

utW

00

eJV

!

¥�uJVa½��<J

VRS�æ\lz#ÙJV0�\¢�Aè

!

�

1Ùè

$

�TUWX!JV\���óÒÓ

&

�

�7

$7# 33!

ÔvRSí�Á��

$

~i

(

`

#M

#a-G+bc^_d4F

!L!M

-G+&efghi

h

"$+&[

h

"$?&

ãk7st

'

utW

00

e

JV��æe\é5v{|��

!

�

7/

òó

\lÂ�èã'h

(

r �G

"00

eJV�æ}�p�~;¾

4\lÂ�è�P 

!

�(7l¢�ÍÎËJ

V\��

(

!LCM

-G+jklCmhi

`Éa�5,r JV\vZ[;·

(

h

"!

st

'

ut

'00

eJV\lÂ�èã'

���5,¼�TUJV«Q���5

#9$ 3

�����éè7

#97 3$

<TUJV�Y

�æ

&!

ò�`

8

���`

7

�P�\J�

(

m

nop��.�J��uà\lg²�è ¡´

àLF\¢J

!

�EAè��£�l¢�JV\

vZ[;·

(

h

<[

h

7

ãk7st

'

utW

00

eJV(

É`�J��uà\lg²�èLF¢J

(

Æh

<

�G

!

stJV(É`J��\lg

²�è�

<# ?3

�Õ÷�

$797 38!$7[<7 ?3

¤�l\lg²�è®`ò¥

!

X¦

$79# 38(

h

<!

stJV(É`J��uà\lg²�èLF¢J

Æh

'

�G

!

utJV(É`J��\lg

²�è�

$; 33

�Õ÷�

$797 38!$(97 [

<(97 ?3

¤ �llg²�è®`E�

!

X ¦

%;)%



!"#$%!

!"#$

!"!#!$%!##"

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

$79# 38(

§k_

!

~Z[ÒÓ7

"'9& ?3

¨©

n

!

���Z[ÒÓ�\ª«�

'9( 38(

h

'!

utJV(É`J��uà\lg²�èLF¢J

Æh

7

�G

!00

eJV(É`J��\lg

²�è�

"#97 33

�Õ÷�

$(9; 38!

�

$)[

<) ?3

¤� l l g ² � è ® ` E �

!

X ¦

$(9# 38(

�

$#['# ?3

¤�l

!

lg²�è;�

��

$'9# 38

��

!

���56\vZ[§w

(

h

7!00

eJV(É`J��uà\lg²�èLF¢J

�¬�r JVvZ[;·\5Ë¼��

*+,-.//

mnopì�§EZ[à\fg�

(

�

EX!JV�

8'7

�\Z[®ãk7

\"## 33

W

\$## 33(

h

)

Wh

;

7

8'7

�¯6Z[n\

fgLF¢J

(

h

)!8

�¯6Z[n\fgLF¢J

Æh

)

Wh

;

�G

!

j�JV\fg��[

 °Z[´\±y²³Ø

(

�

8

�56�Z[

n

!

utJVW

00

eJV�� 6

!

~Z[ÒÓ

�

$'#["## 33

®ln

!00

eJV\vZ[;

·´µ�`utJV

(

�

7

�56�Z[n

!

�

#[$## 33

®l

!

utJVvZ[;· �

#

~

h

;!7

�¯6Z[n\fgLF¢J

7

��Z[´e`

)7 33

n

!00

eJV\fgL

F�`stJV

(

¶�RS

!

�

8'7

�56�æ

nT4Z[n

!00

eJV\w;úü

!

��E\

Z[ÒÓlfg� �LF ò·

!

ú¸�(

7323\�e

(

<!00

:-45;<=>

hiPr

!

�¡

00

eJV

(

�óP

00

eJ

V\ß»2Ð

'

¹¬TU³X!JV\a"/J

V0�\�Ò

9'

lzW89:���F��

(

CL#M

[T\]^_

º7JV\t»

'

RS

'

øÐ

'

ø�Ò

'

TÀ

'

JYZ[êëIJ?;KL\��

)$#*

!

~���

�mn¼²�E��2Ð

(

RS%®½�²\¾¿��

!

À�?EGH

IJ?;KL��«`É/øÁJ

!

JV�ó[

´µTÂ

!

ÃÄKL��

(

ºÅ

!

JV²`ÉÆÇ

ÈÉ5Ë\ÌÊJ

!

�.\ËÌÌÊJ\í�7

#9$ 33

]

" <##

Ç

!

CÍ?¤� Ù

!

ÍÎ;· 

6

!

Ï´¸«

!

¸�323\��

(

JVÔv\R

S2ÐÁ�

"

~i

(

�

"

«

!

L´

9

7a"/J

V0�\ÒÓ

(

`

!M&&

F-G+[Tbc\]

2Ð

�V

éè

>33

�V

çè

>33

lV

éè

>33

lV

çè

>33

øÐ

ø�Ò

>

33

TUJV

')<9" )$"9&

^

9 $("9) <79& $7 "

X!JV

'#) '<"9"

^

9 $'"9) <79& $< "

CL!M

nop-Gqr+st

��

*+,-.//

op��ì�a"/JV�Ò

9

�

#["## 33

®lLFnJV\¢��ÐW

fg� �ÒLF\¢J

!

Áh

&

Wh

(

~i

(

Æh

&

�G

!

 °�Ò

9

\±

!

¢��ÐÐ

%&)%



!"!#!$%!##"

!"#$%!

!"#$

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

Ñ±

!

Ò¼~

9

®¦

$#7 33

A¢��ÐÐÑ

³e�·E�

#9$"< &

¨©

#

�

9

Z

$#7 33

n

!

¢

��ÐÕ÷�

#9$"' <(

h

&!

¢��Ð

4

 �Ò

9

LF\¢J

Æh

(

�G

!

 °�Ò

9

\±

!

fg�Ó±

7³e

!

�Ô³¤�r�$¤�\®WLF

�ú 

#

�

9

Z

;7 33

�

!

f g Õ ÷  �

$$97<) &

"

B(

h

(!

fg �Ò

9

LF\¢J

¶�RS�#Ù¢�Aè\_F�³eJV

\RS

!

323�¡a/JV\�Ò

9

7

<7 33!

Ån¢��Ð7

#9$"$ $!

fg7

$$9';" <

"

B!

TU

JV\Dg7

$"$9<

"

B!

X!JV\Dg7

;'

"

B!

JV\¢��ÐWfg 

!

�ÕÖÉ×

(

CLCM

&u+vw

�JV«xylz

!

ÕÌ`#Ùlh´

!

��

EAè���³ØØlW�HÙÚ\êë

(

�lz\�¡�

!

ÛÜ2R��ÝÞw;2

Ð

"

ÙlÁ�

!

Äß¤àá

!

Ù?m�

!

 e\âã

·Wäålg²�è

)$$*

(

¶�RS�æ2ÐA

!

�ÉçèvT×

!

¸É`Ä«ÙJÙÚ

!

?m�W

lÁ� Ù

!

³Ø�«QHã\Øl

!

t»�

¡é�t

)$"*

(

öçèv\¬ãqé

!

²�¡¸É

`ÄJ\êë4çèv

)$<*

(

RSìÂï²]^

A

!

��É

UL0%YS(

eí\lz

!

îïlÁ�7

$< <##\&"7& B>3(

/¦lz\ÏY7

7# 33!

lz�Ò�7

$< 33!

lz\Ù�7

& 33

ðEå

L

!

éè�L

(

himnì%lzéè<¢��Ð\��

!

Á�

<

~i

(

`

CM

&uxg5/0y]+:y

lzéè

>33

¢��Ð

TUJV X!JV

$## #9$<& # #9$'7 #

"## #9$7< # #9$)) "

<7# #9$)7 # #9$&# #

'## #9$)& # #9$;& #

7## #9$); # #9$;< #

)## #9$)) # #9$;< $

;## #9$)) " #9$;< "

&## #9$)) 7 #9$;< <

!!

Æ�

<

�G

!

 °lzéè\±y

!

¢��Ð

Ó±A³e

(

~TU½lzéè7

'## 33

n

!

¢��ÐÕñ�

#9$)&#

~X!½lzéè

7

<7# 33

n

!

¢��ÐÕñ�

#9$&#(

ò~l

zéè<

00

eJV\lóôùé�~n

!

¢�

�ÐÕ÷�

(

CL$M

z{|+^_

�IJQ?¢�£c«

!

Àåxy89:

!

¢

�NKL;´\æn[P�õöU;´

!

P÷v

¾4êë

)$'*

(

ÌÉ{|ñøGHùú¥(78

9:

!

�ÅCM��X!JV\�5³)�5

(

{|�µLlÂ«g²�ß¤

!

ß¤¾4\lÂ

56<JV\�û

!

ö²üýHãlÂ

)$7*

!

î%

89(É

(

h

$#

Wh

$$

ãk7{|�`X!JV�5

W�5\ñehWlg²�èã']^

(

h

$#!

{|�X!JV�5\ñehWlg²�èã'

himnop

*+,-.//

{|

!

��ì%ÕI

{|�B{|�åæ��n\��2Ð

!

hiË

$$$&

�+�KL��

!

ÔvbþÁ�

'

~i

(

%()%



!"#$%!

!"#$

!"!#!$%!##"

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

h

$$!

{|�X!JV�5\ñehWlg²�è\ã'

`

$M

}~�"�����+�:\]hi

{|�� ÿ��{| X!JV�5 X!JV�5

¢��Ð

#9"') (# #9"'7 ;& #9#)$ #$

fg

>

"

B '#9&&( '#9)"7 ;9&)&

KL��

>! (79$$; (79$#< ;9"&&

!!

Æ�

'

�G

!

7�%ú6\l89�þ

!

²Å

{|���X!JV�5

(

æn

!

CRS²<X

!JV�!

(

'!

?(@ABCDEF

hiop

*+,-.//

W

1234/56.6

����m

n

!

��ì�÷�¸\ýþ?mWJ�

!

ö²{�

�²Z[ÒÓn\KL��

!

7©�DE»"

_F

(

h

$"

7�

1234/56.6

«��\?ðmnñ

e

(

C«

!-

$

Z

#97

#

!-

"

Z

#9'7

#

#

?Ç?j

:

$

¼

«�7

;7# _

\¯#µ¤?j

!

?Ç\J�7

&7 `BP(

�+ì%$%?I

*

$

W

*

"

\�ãk7

#9#$) <;

"

M

W

#9#"; ';

"

M(

ýþ?m

-

Y

.

"#

#÷�¸

!

ÅnKL�� 

!

Ôvãä&

�á

(

$L#M

DEW�����t

hi��mn

!

��23��L´LFnP

��KL��\êë

(

h

$<

7�

;7[(7 `BP

\

J�®lP����'JãäA

!

ì%\?ð

KL�� J�LF\¢J

(

$L!M

DEW�����t

h

$'

7��KL�� ýþLF\¢J

!

Å

'(®��7

7[7#

#

!

)é��7

#9$

#

(

Æ

h

$'

�G

!

~ýþ?m\.�7

7[$"

#n

!

K

L��PýþLF 7*g

#

~ýþ?m�7

"#

#n

!

KL��Õ÷�

(79)#!#

 A

!

KL

�� °?m�\±²³e

(

�

7

���X!JVT4Z[n\mnbþ

h

$"!RS8

��\?ðmnñe

h

$<!

��KL�� J�LF¢J

h

$'!

��KL�� ýþ?mLF\¢J

W�+�

(

`

NM

��-Gkl�y�+'(��5_��

Z[

]^

+

8

�¯

6Z[

;7 33

+

7

�¯

6Z[

$## 33

+

8'7

�¯

6ãkZ[

;7'$## 33

TUJV

"$$9;& "$<9)" "$$9'(

Dg

>

"

B

X!JV

$")9;# $";9#) $")9<)

fg

>

"

B <"97## <79$<' "&9$$7

¢��Ð

#9$(& #9"$< #9$;"

KL��

>! ('97) (79#' (<97)

%#;%



!"!#!$%!##"

!"#$%!

!"#$

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

7!

GHHI

7���3á��\l¢�ËIJQ?��

\¯�w

!

���<,%=�>£²ªC©��

�

(

h

$7

7TUJVWlz�ßh

(

TUJV

<X!JV�r

!

-øÐåæ�

!

`.�æÉ�5

Ë

!

�RS<mn«\JV�æ

(

�É

'

��æ

\lz

!

.

,

/

-

0t1M

(

h

$7!

TUJVWlz�ßh

h

$)

7l¢�ÍÎË

RS8

\,%¬2h

(

�1Ùè��7

$7# 33(

h

$)!

l¢�ÍÎË

RS8

�ßh

Ôv\©�bþÁh

$;

Wh

$&

~i

(

h

$;!

¢�JVfg\»"�<�3�

)!

C

!

J

3á�¢�JV\vZ[w;Pr(723

Ïà

!

����;�É

00

eJV\

RS8

��

!

C�Z[]^�\KL���

(7!

��

(

~X!WTUJV�

8'7

�56�ænT

h

$&!

l¢�ÍÎË

RS8

\KL��»"�<�3�

4Z[n

!00

eJVµi�ú6\vZ[w;

(

�JVRS��«

!

 °a"/JV0��Ò

9

\±

!

fg�W¢��ÐÓ±7³e

(

�J

V«xylzÕÌ`#Ùlh´

!

�l¢��Ð

#Ù

(

~lzéè<

00

eJV\lóôùé�

~n

!

¢��ÐÕ÷�

(

Pr{|�`åæ�

�n\fgW¢��Ð

!

ì�{|�`X!JV

�5n

!

4Õ Ù\KL��

!

5ÔÕl89

�þ

(

Æ��mnbþ�G

!

~?ÇJ�7

&7 `BP

n

!

KL��Õ÷�

(79)"!#

~ýþ?m�7

"#

#n

!

KL��Õ÷�7

(79)#!(

÷A

!

hi©

������IZ[n\KL���

(797'!!

÷

Z[��nKL��6Ù�

('9$$!(

�

!

�

3237()�789:?@<DEF

9A:;<�$�=¬

(

()g>789:

?@<DEF9A:;#ï\:?ÙÚW���

p

!

g>?@<DEF9A:;\@kU=A�

B\CÁ

!

g>DE�F1�opmnW,%=

�>£5ó#ï\G�

(

#

\ � M N

$

) $ *!

H´

!

IJ°

!

KLA

!

}

9

IJ?;KLMN²É

23�»<�MNO

)Q*9

?9MN:P

!"#"$!<)

$&&" $7';9

) " *!

QRS

!

TUU

!

VW

!

}

9

¢�ÍÎËIJ?;K

L\KL��÷üJ�

)Q*9

?£<X�:P

!

"#$7!$($<&" &9

) < *!

±´

!

YeZ

!

[\

9

IJ?;KLMN\23

�»<²É

)Q*9

«]?£9A:P

! "#$7! <7

$$#&" "7&'9

!

./0

$$<

1

#

%$;%



!"!#!$%!##"

!"#$%&'(!

!"#$

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

y]

#GI...##%

QR^_`rstu

gH���

$ 2 ' + $# $" $( $+ $, "2

)ªmI

71Z # # # # 2(# +( # # # #

�0mI

71Z $## $## $## $## ((# $+( $## $## $## $##

��[I

71Z (6## (6## (6## (6## "&6( ,6"( (6## (6## (6## (6##

gH���

"( "' "& -$ -" -2 -' 2# 2" 2'

)ªmI

71Z ""# -$2 # & # # # # # $,

�0mI

71Z -"# 2$2 $## $#& $## $## $## $## $## $$,

��[I

71Z $' "#6& (6## (6-( (6## (6## (6## (6## (6## (6,(

gH���

2, (2 (( (' (, '$ '" '( '' ',

)ªmI

71Z "#2 2+ # # $(( $'# # -,$ -," ("$

�0mI

71Z -#2 $2+ $## $## "(( "'# $## 2,$ 2," +#(6"

��[I

71Z $(6"# &62# (6## (6## $"6&( $-6## (6## "26(( "26' 2#6"'

gH���

&# &" &- &2 &' && +# +( +& +,

)ªmI

71Z # # # # # # 2&& # 2 '#&

�0mI

71Z $## $## $## $## $## $## (&& $## $#2 &#&

��[I

71Z (6## (6## (6## (6## (6## (6## "+6+( (6## (6"# -(6-(

gH���

,# ,$ ," ,, $## $#- $#2 $#( $#& $$#

)ªmI

71Z # # # # "(" 2# # # # #

�0mI

71Z $## $## $## $## -(" $2# $## $## $## $##

��[I

71Z (6## (6## (6## (6## $&6'# &6## (6## (6## (6## (6##

gH���

$$$ $$" $$- $$'

)ªmI

71Z -' # # #

�0mI

71Z $-' $## $## $##

��[I

71Z '6+ (6## (6## (6##

&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&&

!

HIJ

&$

K

$

) 2 *!

_`a

!

_bc

!

de

!

�

6

¯ð�3aOHJKH

fg��Ý@A

)]*6

hiHI2û

!"#"#$-%" (6

) ( *!

!jk

!

lmn

!

onp

!

�

6

Hðqr3asH�

EtauÆÇ¡Ô@A

)]*6

HmÎ=

!"#"#!$+

$"%" $+26

) ' *!

Wv0

6

Hðqr3asH

^̂

àauç4ûÍ¡

Ô

)]*6

12w`V=

!"#$,$"+%" $$-6

) & *!

!xy

!

z{

!

[|}

!

�

6

Hðqr3asHJK

f~�Ý{ç4Ú¡Ô

)]*6

H�NOPÎ=

!

"#$+!""$$%" +6

) + *!X.<! 1.LL6Z5A8>8JJR4C8A@A;DJ?8A?4A8>8:@A5:

I8=5:>8;RR>5:;@54DJ)]*6.///]4GAD;>4?/98AE5DE

;D3 <8>8:@83 04R5:J5D B4C8A/>8:@A4D5:J! "#$2! -

$$%" 26

) , *!

Wô

!

�í�

!

��T

!

�

6

3asHau�ÃB�

�ö¦¥w{GH

)]*6

Hm2û

!"#"#!22$,%"

$-&(6

)$#*!

z��

!

�0�

!

+�

6

f��3aH[ö¦JKa

uç4ùú

)]*6

HmÎ=

!"#$,!$&$2%" ,26

)$$*!

4�ë

6

3aOH2û

)1*6

i�

"

�)<�m�

�

!"#$-6

)$"*!

!xy

!

z{

!

[|}

!

�

6

Hðqr3asHJK

f~�Ý{ç4Ú¡Ô

)]*6

H�NOPÎ=

!

"#$+!""$$%" +6

)$-*!

ý��

!

���

!

J�b

!

�

6

3asH�f���

�

)]*6

f£��Ú�Å

!"#$,!(#$'%" (&6

)$2*!

8��

!

J��

!

:�

!

�

6

Hðqr3asHHf

 ¡ÈÉ£@A

)]*6

H<2ûÎ=

! "#$&! -"

$""%" $("6

)$(*!

Jx¢

6

£r¤¥�Á¦q�§¨©ª«¬æ

{��

)]*6

®IgH

!$,,$$-%" $6

&-$$&




