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文本框
梁传栋,许刘超,潘志恒,鲁敏.一种改进型滑模变结构控制永磁同步电机直接转矩控制.电机与控制应用,2022,49(3):1.



书书书

!"!!!#$!%"

!"#$%&'!

!"#$

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

!!

!"#$

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

!%&'"#$

" "#""%#$%"'

!

#()*+

"

,-./01()*+

$&$()&*&'%#

23451,678*+

$+,-."#"##*%

89:;

"

<=>

$$//0&%!

?

!

@ABCD

!

BCEFGHIJKLMNOPQR

'

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

3456+,

#

!"#

!!

$%&

!!

'()

!!

*

!

+

!

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

"

-. !"#

!"#$%%##

!!

7

!

8

!

GSTUVWXHJ

$1232%

YZ[\]^_`aIbcdeI

!

fgLMhijkl

!

mn

opq(rstuvZ[wdxy_zLM{|

'

(r=iduvZ[w

!

}~Y����G�xd�v�

���d���v

!

��LM{|YHJZ[aI`d�x��

!

���

456789:;

�v��o{|djk

l

'

(rstLM{|

!

��

1232

��^�LMdxyLM��Y

2<=4<>?3@A8B@9C

�����

'

��

��� 

!

f¡d{|¢£¤��

1232

LM

!

N=iuvZ[wLMhi¥¦

!

§mndhi¢�¨STh

i©ª

!

«¬®l

'

9:;

!

-./012

"

<=>?@

"

&'+,

"

3456+,

ABCDE

! =2*'$!!

FGHIJ

! <!!

FKLE

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

D:@! $#E$"$))?FAG6E"#"$E$/'

&'()*+,-./012/2'3 4,/.56+2671.08+9:89+.;,'8+,1<2+.:8=,+>9.

;,'8+,1?,+@.+)6'.'8463'.80A':B+,',9C4,8,+

#

!"#$%&'()*+,*-!!./!0(1'),!!2#$3'0'4*-!!!/50*

$H:BBFIF:J2FGK69@G6B69D LBFGMN@G6BL9I@9FFN@9I! 3K@KFO@P9@;FNQ@M5! 3K@KFO@0*"##*! HK@96%

!!&7C8+6:8" R9 :NDFNM:NFD8GFMKFJB8GM86M@:9 :J7FNA69F9MA6I9FMQ59GKN:9:8QA:M:N$1232% @9 677N:6GK

A:M@:9 QM6M8Q69D @A7N:;FMKFQM6S@B@M5:JMKFG:9MN:BQ5QMFA! 69FTQB@D@9IA:DFQ7FFD G:9MN:B6BI:N@MKAS6QFD :9

FU7:9F9M@6B677N:6GK@9IB6T@QDFQ@I9FDE>6QFD :9 MKFMN6D@M@:96BFU7:9F9M@6B677N:6GK@9IB6T! 6QA::MKFNJ89GM@:9 6M

MKF:N@I@9 @Q@9MN:D8GFD M:NF7B6GFMKF:N@I@96BQ5AS:B@GJ89GM@:9E=KFQA::MK MN69Q@M@:9 :JMKFG:9MN:B6BI:N@MKA@Q

FU7FGMFD M:SFNF6B@OFD TKF9 MKFA:M:NN89Q@9 MKF677N:6GK A:M@:9 QM6M8QE=KFQM6S@B@M5:JMKF6BI:N@MKA@Q;FN@J@FD S5

456789:;J89GM@:9E>6QFD :9 MKF9FTG:9MN:B6BI:N@MKA! 69FTQB@D@9IA:DFG:9MN:BBFN@QS8@BM8Q@9I2<=4<>?

3@A8B@9C Q:JMT6NFE=KFQ@A8B6M@:9 NFQ8BMQQK:TMK6MMKF7N:7:QFD 6BI:N@MKAG69 SFMMFNNF6B@OFMKFG:9MN:B:J1232E

H:A76NFD T@MK MKFMN6D@M@:96BFU7:9F9M@6B677N:6GK@9IB6TG:9MN:BQ5QMFA! MKFDFQ@I9FD Q5QMFAG69 FJJFGM@;FB5NFD8GF

MKFQ5QMFAGK6MMFN@9I69D F9K69GFMKFN:S8QM9FQQE

D.A E,+/C" *.+)6'.'8)63'.8CA':B+,',9C),8,+$@404%# .F*,'.'82616**+,6:B2'3 16E# C12/2'3

),/.:,'8+,1# /2+.:88,+>9.:,'8+,1

#!

,

!

-

N=idWXHJ¥¦

!

UVWXHJ

$1232%

¯�a�¢°

(

�±¢²l¬

(

³¨´µ

Q�

!

[¶·

!

Y¸¹

(

º»µ¼½µ%o¾¿À

»

)$

V

"*

'

W`

!1232

¯�¬Á7

(

ÂÃlµÄ

�

!

YÅÆÇÈÉRdÊËÌ

!

ÍÎ�QdLM�

ÏÐLMÑÒÓÔHJdjka�

'

=id

1R

&$&



!"#$%&'!

!"#$

!"!!!#$!%"

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

LMÕÖ×Ø�6d³lOLMÎÙ

)*

V

&*

!

xy

É�±LMÚÅÆÛIÜÝl£¤

!

ÞßàÀ_

z£á

!

Y

1232

dLM¼½À»#â¾¿

!

ã

äBC19åÚ¥ædLMÑÒQRçèB

C

)(

V

/*

'

éêµ

)$#*

mnopqÉ�±��^�LM

hi

!

STo^�eI

!

«¬hi®l

!

ëhi

YZ[aIbc©ª£5

'

ìíîµ

)$$*

mno

pqïðlxyÉ�±LM�

!

ñ»òó�v�

x�ô

!

õö©ª

!

ëòó�vY÷ø��`vù

eI£5

!

úûrhijkl

'

üý

)$"

V

$&*

m

noÉuvZ[wdLM{|

!

ðþ}~ÿ!"

#$Éuv�v

(

òó*

(

_z%&'Úù*

!

Y

pk(z)*áoxyLM�d!+_z

!

«¬

hi,©ªO-

!

ë{|.£G/0

!

úûr�6

À»

'

1üYüý

)$#

V

$$*

mn23d(4)

!

å

Ú

1232

��^�LM�dxyÉ�±LM{

|��QR

!

f¡Y���ñ»�G�xß®

l�¤d56�v

M69K

±7xyLM�

!

¢Ï�

¨õ8hiY\]^_9[d©ª�:

!

f³H

JdIclO

'

(r

2<=4<>?3@A8B@9C

��

1232

��^�LMd��yt

!

Yk4H;

0

+

W

#

dÊËÌBCxyLM�YúW56�v8

»ÌLMhiÚHJ^_d<à

'

�����

 

!

N=iuvZ[wÏÐ=i

1R

LM

(

=i�

�^�LMhid��e=¥¦

!

>LMhi¯

�£¬d®l

'

$!1232

./01

Y

1232

�6?»�(�

!

\v@ADBC

'É

'

GoDrBCðE

!

1üÚ

1232

FGÌ

Hm

)$(*

"

$$%

IÒHJJKdL$

#

$"%

únHJ�dM;$VNOP

#

$*%

HJ�dH;GÚQd¥"ReH;

'

(rWXS^TUh

+67

�Vv1ytmn

1232

LM�

'

±�k4HWE(GÌ

"

(

+

8

90

+

:

D

D;

!

+

<

"

F

!

7

(

7

8

90

7

:

D

D;

!

7

:

"

F

!

+










$$%

X�

" (

+

((

7

Gk4HWd

+67

YðP

#9

Gk4H

Ü

#0

+

(0

7

Gk4H;d

+67

YðP

#

!

+

(

!

7

Gk4

VZd

+67

YðP

#

"

F

GHJdH[_z

'

±�k4VZE(GÌ

"

!

+

8

!

+

0

+

:

!

J

!

7

8

!

7

0

7

{ $"%

X�

" !

+

(!

7

Gk4H\d

+67

YðP

#

!

J

GUV

]dVZ

'

^VX

$$%(

X

$"%!

'�k4HWE(GÌ

"

(

+

8

90

+

:

!

+

D

D;

0

+

<

"

F

!

7

0

7

(

7

8

90

7

:

!

7

D

D;

0

7

:

"

F

$!

+

0

+

:

!

J

%










$*%

!!

(r�_X

1232

d^4�±¯�`r�

�UVVadbQmn

(

f³HJa�lOdÄ

�

!

1üåÚ�_X

1232

BC

!

ck4H\×

ØGÌæhX

"

!

Q

8

!

+

8

!

7

$'%

!!

d7X

$*%(

X

$'%!

¢eHV^�E(GÌ

"

=

F

8

$>&?

!

J

0

7

$&%

X�

"?

GaÚv

'

"!

203456789

!GHI

&'+,M'%

xyLM

$32H%

fÉ�±LMhidpqL

MÑÒ

!

Ä�YrLMdghl

!

ij�¡èæÄ

l

'

?»

32H

dhi¯�£¬d®l

'

åÚ�_X

1232!

�VWXS^TUh

+67

Ìdv1ytGÌ

"

(

+

8

90

+

:

!

Q

D0

+

D;

<

?

"

A

!

Q

0

7

(

7

8

90

7

:

!

Q

D0

7

D;

:

?

"

A

!

Q

0

+

:

?

"

A

!

J

@

D

"

A

D;

8

$>&?

!

J

0

7

<

=

4















$(%

X�

"@

G^IkP

!!

Q

Gk4H\

#

"

A

GHJd

�6^_

'

1ü�ñ»

0

+

W

#

d^4VlkFLMÑÒ

!

mX

$(%

ÉG

D0

7

D;

8

$

!

Q

$

<

90

7

<

?

!

J

"

A

:

(

7

%

D

"

A

D;

8

$

@

<

=

4

:

*?

!

J

"

0

7( )











$)%

&"&



!"!!!#$!%"

!"#$%&'!

!"#$

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

!!

kn

1232

hidbcÉPGÌ

"

A

$

8

"

NFJ

<

"

A

A

"

8

B

A

$

8<

B

"

A

{ $0%

X�

"

"

NFJ

GHJd\]^_

!

1ümkd\]^

_G

$ ### N?A@9'

d7X

$)%

$X

$0%!

ÚbcÉP'�GÌ

"

B

A

$

8<

B

"

A

8

$

@

=

4

<

*?

!

J

"

0

7( )
B

A

"

8<

"

X

A

8<

*?

!

J

"@

B

0

7










$/%

!!

knxyo�vGÌ

"

C

8

1A

$

:

A

"

$$#%

X�

"1

GLM�pmk\v

'

1

\vdmkvùÚ

1232

d^_

(

^��

£5<à

#1

\vmkvù£ö`

!

HJ^_dq

r£ö

!

ëjk`g£s

#1

\vmkvù£5

`

!

HJ^_¢Ï£át%jkù

!

ë^_dqr

£5

#1

\vÚr^�d<àWô

'

uvY1ü

���(�

!1

\vw^_��rx

'

mk

1

\v

dyzù£ö

!

ST^_dqrP

#

w{r³

1

\

vvù

!

?^_|_t%jkù

#

Y

#E" Q

HJ*~

}~��

!

��rö

1

\vvù

!

��^_®l

dW`�M^�deI

' 1

\vvùG�

$

§�

'

�

$!1

\vvù

X

$$#%

Ù�

!

¢eGÌæhX

"

B

C

8

1

B

A

$

:

B

A

"

8

1A

"

<

*?

!

J

"@

B

0

7

$$$%

!!

��

32H

ô�

!

YHJ"�a�bcÍÎ×

ØGÌ��

"

C

B

CD# $$"%

!!

G��HJ�¤dIclO

!

1ümno(

ruvZ[wdLM�

'

=iduvZ[w�tXGÌ

"

B

C

8<

#

QI9 C( ) <

7C!

#

!7E# $$*%

!!

��X

$$*%

�d���v

QI9

��

!

>�v

Y��9[úO��Õ¤d�x��

!

mHJY\

]^_9[@¡�aI©ª

'

G�¤�õ8©ª

�:

!

1ümnY��9[ñ»�G�xd

M69K

�vÏÐ

Q6M

�v��=iuvZ[w�d

QI9

�

v

'

�q�vY��9[d��G�

"

§�

'

�

"!QI9(Q6M

$

M69K

�v��

���q�v��Y��9[d�x(z

"

M69K$Q%YQ6M$Q%YQI9$Q%!

�v1üe¡GÌ��

"

û»

M69K

�v��dxyLM�¯�£¬d

®l

'

(rX

$$$%(

X

$$*%!

��LM�dv1æ

hXGÌ

"

(

8

B

0

7

8

"@

*?

!

J

+ 1A

"

:

#

FC( ) :

7C[ ] $$'%

X�

"FC( )
�vÚÀ

QI9$C%(M69K$C%(Q6M$C%

�v

d�qÊË

'

�pXe¡

7

YH;d\]ùGÌ

"

0

#

7

8

"@

*?

!

J

$

;

#

1A

"

:

#

FC( ) :

7C( ) D

$

$$&%

!!

�7X

$&%!

¢eHV^�\]ùGÌ

"

=

#

F

8

$>&?

!

J

0

#

7

$$(%

!G!I

&'+,MNOPCQ

G��hid�Ã!+%xyo

!

��

456789:;

�vÚhijkl��ðE

!

�vGÌ

"

G$A%

8

C

"

"

$$)%

!!

ÚX

$$)%

Ù�

!

e

"

B

G$A%

8

C

B

C

8<

C)

#

F$C%

:

7C* $$0%

!!

åÚX

$$0%

ðÊË��

"

�

CD#

`

!FC( ) D

&*&



!"#$%&'!

!"#$

!"!!!#$!%"

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

#!

#

FC( ) :

7CD #!

m

B

G$A% D ##

�

CE #

`

!

FC( ) E#!

#

FC( ) :

7CE#!

m

B

G$A% D#'

d)

!

>

LMhi×Ø

B

G$A%

8

C

B

CD#

d��

!

×ØxIy

cd¢tl��

!

��hia�jkl

'

*!1232

:;<=562056789

��^�LM

$Z=H%

ñ»NÇLM��Ú�

É�èæbcdbQLM

!

�Þ�eb�^�

'

��LM�±:�

(

a{_záµQ�

!

[¶·Y

�;É r_¡¢�eÏ¾¿À»

'

Y=id

Z=H

hi�

!

£r�É�èæ ´

£T

!

�¨HW¤P¥|N$¦HW¤P�Ô§

¨

!

HJ^�©I£5

'

1üñ»

32H

N

Z=H

¥¨7dEª

$ 32H%Z=H%!

ÏSTHJ^�©

I

'

��X

$&%!

�k4VZ¤PEFN

+

YW

F`

!

VZd«ùGÌ

"

!

N

8

$

$(

+

<

90

+

%D; $$/%

!!

knVZdxyo�vGÌ

"

C

!

8

!

#

N

<

!

N

$"#%

X�

"

!

#

N

G¬kVZvù

#

!

N

GHJa�®V

Zvù

'

ñ»q¯S{|d

32H

�ô

) $)*

!

VZLM

�v1ytGÌ

"

(

#

+

8

H

7

IC

!

I

J

QI9$C

!

%

:

(

C+

D

D;

(

C+

8

H

@

QI9$C

!

%{ $"$%

X�

"H

7

(H

@

GLM�mn\v

!

G��{|Y�

°`g±!+²��

!

ÍÎ×ØGÌ³´æhX

"

H

7

E

K

F

H

@

%

'KF$H

7

:

K%

L

*

$H

7

<

K%










$""%

X

$""%

�

!K(F(L

×ØGÌæhX

"

K

%

I#I

F

%

M

%

L

{ $"*%

ß�

"

D

"

C

!

D;

"

8

#

:

M

D(

D;

$"'%

!!

Hmk4VZ !

N

d«ùG�v

!

�7X

$&%!

HV^�

=

F

dCð�tXGÌ

"

D

D;

=

F

8

$>&?

!

J

D

D;

0

7

$"&%

!!

kn^�dxyo�vGÌ

"

C

=

8

=

#

F

<

=

F

$"(%

X�

"=

#

F

G¬k^�vù

#=

F

GHJa�®^

�vù

'

WVZLM�pµ

!

ñ»q¯S{|d

32H

�ô

!

^�LM�dv1ytGÌ

"

(

#

7

8

H

7

IC

=

I

J

QI9$C

=

%

:

(

Q7

D

D;

(

Q7

8

H

@

QI9$C

=

%{ $")%

X�

"H

7

(H

@

GLM�mn\v

'

WX

$""%[

X

$"'%!

��Úr\v

#(M

d³

´�úW

!

GÌ

"

D

"

C

=

D;

"

8

#

:

M

D(

D;

$"0%

'!

>?@ABCDEF

1üû»

2<=4<>?3@A8B@9C

y¶��

1232

Z=H

d��yt

'

r_LMhi�±·�G�

*

§�

'

�

*!Z=H

�±·�

HJ\vGÌ

"

aÚv

?

W

'!

k4H\

!

Q

W

0E& A-!

k 4 H Ü

9

W

"E0)&

!

!

V Z !

J

W

#E$)& \S!

^IkP

@

W

#E##* CI+A

"

!

ÜÝhv

M

W

#E##0 ]+A+Q'

m¸�;¹HW

*$$ !̂

ñ»É

Xs

:DF"*MS

{|

!

º��`s

#E' Q!

HJY

#E" Q

*~}~

'

»�X

$$'%[

X

$$(%!

Y

Z=H

hidLM�

����q�vÚÀd

32H

��ytG�

'

§�

'

�7X

$"$%(

X

$")%!

�k\v

J

W

#E&!

��

VZLM�

(

^�LM�G�

&

§�

'

Ú�qxyLM�±7d

Z=H

hi���

&'&



!"!!!#$!%"

!"#$%&'!

!"#$

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

�

'!

�q�vÚÀd

32H

��yt

�

&!

VZ

(

^�LM���yt

�

!

�q�vÚÀd

32H

ytLMHJ^_e=

G�

(

§�

'

�

(!

�qLMhi^_e=

���q^_e=

!

ñ»

M69K

�vQRdL

M���dHJLMyt

!

YHJ¼~½I`^

_qr£ö

!

ß£át%jk

#

Y¾*}~`

!

^

_S¿£ö

!

ß£át%jk

'

�%&ÀG

"!!

YHJ¼~½I`

!

�q�

v§��dLM�ÚÀd^_qrPÏÐ���

(`gG�

$

§�

'

R

HI

S"T=UVWXY5Z[\]^_`_aYb

�vÁt ^_qrP

?!

���(`g

?Q

M69K (E(& #E#"&

QI9 *$E$$ #E#')

Q6M *#E00 #E#'0

!!

���

$

v�

!M69K

�v��dLM�§Ú

Àd^_qrPÏÐ���(`g.£ö

'

�%&ÀG

"!!

Y

#E" Q

`¾*}~`

!

�q

�v§��dLM�ÚÀd^_qrPÏÐ��

�(`g

$

Y

#E" Q

èzn{

%

G�

"

§�

'

��

�

"

v�

!M69K

�v��dLM�§ÚÀd^_

qrPÏÐ���(`g.£ö

'

R

!I

S"T=cdeVY5Z[\]^_`_aYb

�vÁt ^_qrP

?!

���(`g

?Q

M69K *E)' #E#$)

QI9 /E*/ #E#")

Q6M /E"/ #E#"0

!!

�q�vÚÀd

32H

ytLMHJ^�e

=G�

)

§�

'

�

)!

�qLMhi^�e=

���q^�e=

!

ñ»

M69K

�vQRdL

M���dHJLMyt

!

YHJ¼~½I{Â

/jk`qrP£ö

!

ß¢Ï£át%jk

#

Y

#E" Q

¾*}~`

!

Ã¢Ï��£öqrPß£á

t%jk

'

�7HJd^_

(

^�e=

!

¢Ï��)Ä�

�

"

û»

M69K

�v��dxyLM�¯�£¬d

®l

'

ñ»

M69K

�v��dLM�N=i

1R

LM

(

Z=H

d��e=G�

0

§�

'

���q^_e=

!

ñ»

M69K

�vQRdL

M���dHJLMyt

!

YHJ¼~½I`^

_qr£ö

!

ß£át%jk

#

Y¾*}~`

!

^

&&&



!"#$%&'!

!"#$

!"!!!#$!%"

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

�

0!M69K

�v'�tN

1R

LM�

(

��^�

LM�^_Ú¦

_S¿£ö

!

ß£át%jk

'

'�tLM�d

yz^_qr£ö

!

¾*}~{^_eI£ö

!

¯

�£¬d®l

'

�%&ÀG

"!!

YHJ¼~½I`

!

�q

LM�ÚÀd^_qrPÏÐ���(`gG

�

*

§�

'

���

*

v�

!M69K

�v��dLM

�§ÚÀd^_qrPÏÐ���(`g.

£ö

'

R

%I

S"+,MUVWXY5Z[\]^

_`_aYb

�vÁt ^_qrP

?!

���(`g

?Q

M69K

�v

(E(& #E#"&

1R

LM

"$E0$ #E#&*

Z=H $/E)# #E#&)

!!

�%&ÀG

"!!

Y

#E" Q

`¾*}~`

!

�q

LM�ÚÀd^_qrPÏÐ���(`g

$

Y

#E" Q

èzn{

%

G�

'

§�

'

���

'

v�

!M69K

�v��dLM�§ÚÀd^_qrPÏÐ��

�(`g.£ö

'

R

#I

S"+,McdeVY5Z[\]^

_`_aYb

LM�Át ^_qrP

?!

���(`g

?Q

M69K

�v

*E)' #E#$)

1R

LM

&E0& #E#"(

Z=H &E&0 #E#")

!!

�qLM�ÚÀdHJ^�e=G�

/

§�

'

���q^�e=

!

ñ»

M69K

�vQRdL

M���dHJLMyt

!

YHJ¼~½I{Â

/jk`qrP£ö

!

ß¢Ï£át%jk

#

Y

#E" Q

¾*}~`

!

Ã¢Ï��£öqrPß£á

�

/!M69K

�v'�tN

1R

LM�

(

��^�

LM�^�Ú¦

t%jk

'

d7·Å

!32H

�duvZ[w{|�ñ»

M69K

�v'�£Q

'

&!

C

!

G

1üY=iuvZ[w

1232

r_LMh

id(4)

!

f¡opq¨7

Z=H

dxyLM

�

!

åÚ��d56�v��'�

'

>LM��

d56�v»

M69K

�v��=iuvZ[w{

|�d���v

!

�Ïv'�xy_zLM�

!

¨

7

32H%Z=H

VZ

(

^�LM�

!

��HJLMh

i

'

û»

M69K

�vY��d�xÄl

!

�¨ST

oLMhid©ª

!

«¬hi®l

'

����

��

!

Æ stLMhi¯�£¤dIclO

!

r

_lOQr=ixyÉ�±LM

(1R

LM$

Z=H!

W`��ostLMhid�¨l

'

#

f g F G

$

) $ *!

ÇÈÉ

E

¸Ê»

*# C\

Ë¥èÌÍUVWXHI

Ja�JôBC

)Z*E

ÎÏ

"

ÐÑôÒ51

!"#"#E

) " *!

Óq

!

ÔÕÖ

!

×Ø

E

Ù»p]RÚUVHJmn

NBC

),*E

HÛ=I

!"#"$!&$$$(%" *E

) * *!

ÜÝÑ

!

ÞUÑ

!

ßà

!

µ

E

UVWXHJ}~^�

�á�

),*E

HÒ¡¢1â

!"#$#!"&$"%" *#E

) ' *!

ãÖä

!

åæç

!

ß�

E

(r

3@IA:@D

�vd

1232

xyÉ�±è¸_z�á�

),*E

HÛ=I

!"#$'!

''$*%" *E

) & *!

éüê

!

ëìt

!

í�,

E

(rxyÉ�±

2<_3

d

1232

_z�á�BC

),*E

JîNïW

!"#$*!

'$$&%" "(E

) ( *!

ðñ

!

ßòó

E

UVWXHJôõ.,Ûr_hi

®ldLM

),*E

JHö÷

!"#"$$"'%" (E

) ) *!

øù

!

úûü

!

ý,û

E

äþÿÛÌUVWXHJ

xy®LM

),*E

H4��

!"#"#!'*$(%" $*'(E

!

/01

$)

2

#

&(&



!"!!!#$!%"

!"#$%&'!

!"#$

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

#

a b C D

$

) $ *!

B:;

6

<=CBXNò�zúNSg�I��

\´µVWiZ67

)'*6

NPôµ45

!"#$(!-$

$$#%" *+6

) " *!

>?@

!

ABB

!

CÊD

6

opqlNmBXQ[

4567EF

)'*6

ND453G

!"#$+!)"$"#%"

$#-6

) ) *!

H=

!

)IJ

!

KLM

6

BXN�zúNSþõ´

µVWÆ�67

)'*6

NÙ�¦

!"#$0!-0$-%" (6

) - *!

ANO

!

>PQ

!

RST

!

»

6

lNmQ|\@A�

BEFT U

)'*6

NS¿VW3G

!"#"#!"-$*%"

$6

) 2 *!

ALV

!

<WX

!

YZõ

!

»

6

`Ûzú�ySa[

¦wE�Î¿[SÀ\��

)'*6

NOÆ�À\¿

VW

!"#"#!-($"#%" $-(6

) 0 *!

AP]

!

^_

!

'H`

!

»

6

(Tÿ%b aûüQ

[\|y,-aW45

)'*6

ËNKL23

!"#"$!

)*$-%" $+(6

) + *!

bLc

!

d£á

!

eC

!

»

6̀PL

�NmÇX`��

Q[\rs

)'*6

NÙ�¦

!"#$(!-($)%" $)6

) ( *!

fg

!

hDO

!

ij

!

»

6

ò�ñóôÛkNm£Q

\aÇÄNXm7VWG�

)'*6

NS¿VW3

G

!"#"$!"2$)%" $6

) * *!

lmø

!

An

!

o@p

!

»

6

¹�qkqopqlN

mQ|\rs

)'*6

rsNO

!"#"$!-*$(%" +#6

)$#*!

tu

!

Bvu

!

wxy

!

»

6

f¨ß��u1aWo

pqlNm|R\N÷NX�¦

)'*6

N3¿z{

KL

!"#"#!)0$*%" (6

)$$*!

|¾}

!

<~�

!

��

!

»

6

XRNX(Ü7aCj

,

klNmQ[\a��y

P_/

�WCDar

s

)'*6

ND453G

!"#$0!)$$$%" $$*6

)$"*!

KLM

!

A��

6

CjÛBXQ[\��NXóô

\67¿��

)'*6

NL3G

!"#$0!$-$2%" $)+6

)$)*!a@YYbX P! SVX1̂ 1! a@,1/1̀ <! 8A;>6

YJC;95: 9438>>5CD ;C3 :4CAB4> 4? O4>8%O=;I8

943E>;A54C M;I83 9E>A5O=;I85C3E:A54C 94A4B3B5H8I

)'*6S@@@'4EBC;>4?@98BD5CD;C3 <8>8:A83 .4O5:I

5C P4N8B@>8:AB4C5:I!"#"$6345" $#6$$#*7'@<.P@6

"#"$6)#0""$06

)$-*!a1/1S1,U'! c@@a.,SP1.S<6,JMB53 P_/

I:=898?4BO4>8%O=;I8943E>;A54C 5C3E:A54C 94A4B

3B5H8EI5CD:;BB58B%M;I83 =8F;D4C;>;C3 4:A;38:;D4C;>

<UP_/ ) '*6S@@@ .B;CI;:A54CI 4C SC3EIAB5;>

@>8:AB4C5:I!"#"#!0+$*%" +)$"6

''''''''''''''''''''''''''''''''''''''''''''

!

123

0

4

#

) ( *!'S1̀ &'! d,eG f! d,1e _! 8A;>61 9438>

B8?8B8C:8;3;OA5H8I>535CD9438:4CAB4>?4BA=8O4I5A54C

:4CAB4>4?O8B9;C8CA9;DC8AIJC:=B4C4EI94A4B)'*6

PB4:8835CDI 4? A=8 SCIA5AEA54C 4? /8:=;C5:;>

@CD5C88BI! P;BAS" '4EBC;>4?<JIA89I;C3 L4CAB4>

@CD5C88B5CD!"#"$!")2$)%" )(*6

) * *!

�øU

!

K0ø

!

���

6

N�zúNS��Æ�

��¦ÏÈiVW

)'*6

Ç@NSDE3G

!"#$$!

)$$)%" +26

)$#*!

f�

!

e�

!

Ò��

6

(T�oQ�BaN�zú

NSX���VW

)'*6

��tD`33G

"

Ï»

23�

!"#$*!)*$2%" $*6

)$$*!

�L=

!

���

!

��P

!

»

6

(T£¤'¹Û�o

Q�BVWaN�zúNS��Æ�67

)'*6

S

�¿�X

!"#$+!-2$$*%" $(6

)$"*!

���

!

Rû

6

(TQ�:� ¡aN�zúNS

�oVW

)'*6

NS¿VWiZ

!"#"#!-+$2%" $(6

)$)*!

¢£

!

e¤�

!

A¥¦

!

»

6

N�zúNSQ�:§

�¨ß� ¡�oVW

)'*6

ðfNS

!"#$*!-+

$)%" --6

)$-*!

©ª7

!

C_«

!

h`=

6

N�zúNS��Æ�Q

�:� ¡VW

)'*6

NÙ�¦

!"#$*!-*$$$%" $(6

)$2*!

f¬�

!

�

!

A®

6

£¤'¹Û�:� ¡aN�

zúNS�oVW

)'*6

ðNS

!"#$*!2"$$"%" ($6

)$0*!

¯°

!

K±J

!

²³´

!

»

6

�µN�zúNSVW

ÇtT

/1.̂1X

¬

)/*6

¶¥

"

¶¥pqpr`

3��·

!"#$06

)$+*! 1̂<LG L! XêY@1 S! X̂11X'@a& Z6<EO8B%

AN5IA5CDI>535CD9438:4CAB4>4?A4BQE8;C3 ?>EF5C

O8B9;C8CA9;DC8AIJC:=B4C4EI9;:=5C83B5H8I)L*

(
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