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

3456789:;<=>?

$%&

@ ABCDEF*-

.GH*IJKLMN'()OPQRS)TU*+,,O

VWXQYZ[\]^_`abc9defghij

6klm*no9pqrl0:;s !"# 6'()

*

$-./&

tu/0v-.GHwx6yz{9|}~�6

b\�8��-.�l6��t1�9��D���

��,b\��6��p�t ���������

������6 '()9FA��:;<=t

}0D�F*6��D�9 H����m**

�Q�*� ¡¢£¤¥¦§¥���

$0&

@ A +12231

¡¨©�ef��ª«6"¬�[\-.¢£ !4§

5"!46

$7&

®¯°¡±l / ² 8"9 D�F*-.9³

�´µF*X¶·¦s¶· - ¸¹º»¼��b\

D�½¾

$:&

®¯¿ÀaÁBCDEF*-.F���9

ÂÃµ !;Ä6<!4¤6<!4§6=%<><7 L9efÅÆÁ

!9?Q)#Q)@ 6X<ÇÈ

$A&

ÉÊ����ËÌ6:;

<=ÍfÎÏÐÑ¼Ò=9 Ó Ôx*�ÕÖ»¼

b\��D�@

BCDEF*-.ÙÚ % ÛÜ@

-./m**Ý9 Þ���ß¦àáâ > ØD

ãäåæA�Ém**Ý/çÏ8�9è�� >CCD+É

Þ���ß/Héêë8�9è�� %CCD+9H<è

�� 7:D+9ìD -- íîï9: í���9Dð�Ä¥

�U8#Oñ¤¥ % �U8%OQ§¥ % �U9%OQ¤¥ -

ò ó

%

9 ¯ °

-

9 ôõö

>

9 ÷øù

%

U%Búûü-ýhþÿ!*"o¦*#$%&��Ë×ï9'() ú*ü %0CCEC®

-B+()-iþ,-.¦/0-iþ,9+() ú*ü %0CC0C®

>B12!!3-i45��,967 62 0%CC7CO

!"#$%&'()*+,-./01"4!6""4#6F/2345(6 7 '() 8 %CDG95::;<,()=8 %CH

%0DI>'(?@AB08 /<><> CDEF>GHIJKL9MLNOLCPQ%B>RSTUV5WXYZ[\]6^

]_`>ab !;Mc6"!;Oc6Yde>.fg\h"ijklmn>7 !;K6<!;Mc6<!;Oc68 /<%-<7 o>pqr

n 77B-J>soTU[t\]rO>u( @9

/

>.

.@9)# Yv@wxAy8 CB009--B7CDKL"+6 7 !4K6<!4Mc6<!4Oc6

8 /<DE<Eo>z/\]rO>u( )#9@9

/

>.

.@Yv@wxAy8 %:B:79-B7%DKL"+6 {|R}Z~\]�������

��>!4K6<!4Mc6<!4Oc6=/<E<E8��)�6

A&'(�PQAB�-./0�z/[t

M:EEB> 8 %CCC.>::C4-C%06C/.CC:%.CC7

89:;<-C%/.CA.C/

=>?!<%@2ABþ=>"C?!U0%-CA%A0O®+(DEFGBþ=>"C?!UN!-C%%!C%AO®'()Eª«X¡þHFGþ

IJKLM5N?!U%-0%OC0>O

OPQRSò óU%EECPO9T9UV��'9��½W�)*XYÈZ-.[-.b\

ä�\]<%A:%/0%/EAC®\^_ÖSQG3RST11UVWR1BQXK

ä�OPS÷øù9`a®\^_ÖSYTZU[S\]B3I\BQR

A % %&'()*+,K.

^WLB% ,QG3K1]WQDIW1L21KDX_DKXIW_W3IDV]3YD_33IDY2XQ3VV

b /% c b / ;

-C%0 G / d

`XaB/%DD#XB/

8Y2Bb-C%0

:%

网络出版时间：2015-04-09 13:10
网络出版地址：http://www.cnki.net/kcms/detail/33.1127.P.20150409.1310.015.html



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

!"#$(,-./0123456789/,78:

;<=>?@ABCDE3FGH,IJK %%&'LE

3 (MN6O9PQRSTUVWXGL E3YZ

H[\]^_`\,abcKde`\f,E3[\

GghQR`\gL E3ijfkl&!m)&!

Snijo

<pVWqrstuvwVTxyzXGVW,

{ ,(-. |}~�,VW���%o �TKstuw

�����!��VT,/#0K ,($*+1$%%*(-234',

56

%

7

85�5#

+

9

95$5#

$

9

95$:5$;#

%

<9

9; ��g��9

PK %=*%>((*?+=@=*==(+=A,*=$B+("*"<C?B*%?+

"*(((D(*<<?E23F',!G/HF!I5JK "*("K(*B,o

5#

<

9

95�g,����9�����5#

"

9

95�g,

"9I,9 ��J9 �B�9�����56

%

L

95 �g,��

��9�����:5 �g,E3 :#/9M/;5-:5 �

 ¡� �;#

%

<9

9; �g,E3¢}£¤9�����

/#0,E3>¥¦§ (N9<*/(¨©ª� ¡� �

O'PP �g,«¬g��O'MPP �g,®¯°±²

��Q6�&}³�Y *́#R;#�0# �gµ¶�,·

S:ST2UVWXE<%"= � ¡¸¹º��VW»¼,E3

NY(,¨��½d»Sn

Z[\

L

¾�9¿ST�À¸0¶"+<]+BE^(ÁÂn,

ÃÄÅ2 6R:QR¸ ,=T_,ÆÇSTÈJGg #

$

GÉH

K ,?,T'F.,VWÊËÌ2"PR:(QR¸ ,=`,(T.,

VWXGÈJÍUÎXGÈJÍÏK ,==aA %&

! 0# ��g��QR¸ +E23F' ÐÑ,l&!U)

&! 0# ��g��¸ =*,E23F' ÐÁA ÒÓ9 <

¿,9P¸l&!�)& ,!�)& + !ST,STÈ

JÍK %b$b$A ¸ÔÕÖ×-Ø�ÙÚÁ,?Û45

678ÜÝ-./0ÈJ,¸ % p-.l&�)&�

%&ÈJÍ�ÞÁ, ßàÒÓkáVâã�äåæ

ç,áè¿�éÈêëìí ,o

% p�ÞÖ×Á,ÒÓSñT /#0 Ø}òÞÐ

mÆÇäåóìô +o

·ô +4õ,%p�ÞÁ,öÏñT /#09PK

%[*B[$(+*[B$%?*=B$%%*B?E23F', ÆÇ�äåó9P

K c?*+d$c%*(e$B=*(e$B=*[eo k /#0 �äåS

nã÷øùúû,ál&¿µ)&¿ /#0 äågü

ST /#0 Íý9PK (?*?+e $((*%,e $?+*Be $

??*+e, á%&¿ /#0 äågKST /#0 �Íý

9PK +(*+$e$+(*c%e$,[*+e$,,*ceo ·þ4ì,

ÿ!�=æ"3ó#$%&? f/: �Àã÷øù

'ñ� %(*?e

Z,=\

� �;9ÿ!(3%)*U+,}

-3,Ãû.ÿ!�$Tö"3,U gh /¸ÃÄ0

'1� ?+e!?e�ÿ!=æ"3óÆ2-�

Z,,\

o 3

4567%9¿ST�À�8=9H, ¸l&!:

)&!ST, �T0ÿ!;<=3%)*:+,}

-3,1>?G@%&!,AB.¸%&!ÿ!�C

æ"3, DEAF.&?%&d�ãU,}GHk

&\�IJ-3o

%p�ÞÖ×Á,l&! 6R:-Ø,)&! 6R:

KLM�,%&! 6R: KLA�,å�Þ +N,/#0

¸l&!µ)&!�äåóOPMQR, ¸%&!

äåóSPAQR,U 6R: �Ø}QRÆ.o 9T

UK,)&! 6R: �M�,MV.ÆÇ/0�+Ç

Ì2, Wd�ã=XY9�Ì2"3ST0�=_

ão Uþ.Ì,¸`\Z[Y\,Ô]Ö×^¾Ø�

òÞÁ,ñT /#0 _`abc,9TUK4de)

&!4Ð"3%&!-f"3�=_ã, gþhi

)&! 6R: �M�,ñT /#0 jOû`kbc�

QRo

k%�Þ +,Ô /#0 äåóUÿ!=æ"3ó

Ïc%ÔÕ < p�Þo 9T�g,% p�ÞÖ×Á,

l&! )&! %&!

> , /034?@A34BC

:ij*, #QhkiWXlmEnlm.XWXlmoTim.TQiki2hWhko

�Þ

$I!5Jb$I!,Jb$I#,Jb$I!+Jb

$I#+Jb$I!<Jb$I#<J

6R:F_

,

+

<

%

%b+b%b+b%b+b%

%b<b(b+b<b+b<

%b<b<b<b<b<b<

%b%b+b%b+b%b+

,*+??

,*+??

,*+??

,*+??

,*<<+

,*(,c

,*[[B

+*??(

<*,[+

<*=+c

+*<[%

,*([?

D + EF?@GHI6 /#0;789:

pX3*+ /#0Tkh2lqiVThrrXnXhmnsTlrTW_hTosoWh2TUm.hkT.XrrhkhmWTnlm.XWXlmo

0 20 40 60 80 100 120
0

50

100

150

200

250

300

350

0

20

40

60

80

100

�
�

�
/%

 

t/d

����

���

���

C
O

D
/

m
g

L

�	


��

l %,m l %Å

c+



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

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

()#*&$-!"#!"$0 12 ! 3(412 &.5!"#&

'()6789./"#&'():7;89.<=

>?@ABC12 &DEFG. H!"#$%6I

&JKL>MN:OL6IPQRST/"#$%

U9&VWL>MN:OXLUY.Z[.\] ,-.

^_`412 &a

(b12c.,-.deBfghijk %&la

mk %no.,-.pqrsLhi.DEtu\

!"#6`./"#UYLvwa H12 (.!" !

# ,-. ^94/" & # ,-..nxQyL /01 P

znR{|}N~�@A�]<=.��nR{|}

N�}s=��i�A.�iqrL��e���a

( b12��c�\] 2/

(

3

42 �Xhi�2

R�3�deBkx (a

mk ( no.( b12c\] 2/

(

5

42 L�X�

�*+, &#++�&#!6-)#(+-*#+!789:;a�412 &<%

��/"# /01LU9.��\] 2/

(

5

42�X3�

P�.����2c\] 2/

(

5

42 L�X��nR 

¡ )=)#+789:;a ¢&R12 & C12 ! L\]

2/

(

5

42 G£�X�412 %. ¤^�Z¥¦§¨©

m4ª«¬. ®¯\] 2/

(

5

42 L�X��8`.

j° & ¨C° % ¨L '#)'789:; ± *#)&789:;²12

&³.° %*¨C° (&¨L (#6%789:;± (#!&789:;²1

2 !³a ´12 (.¤^¥/"# /01 :� &#+*67>.

µ¶·¸¹º.PQR»Q�i¼½� 2/

(

5

42 L:

O·¸.®¯\] 2/

(

5

42�X¾\ ?@7&'*&'A!))!

¿À B ÁÂ^Ã

C&!D

0 Z[.Ä�iLÅ�KÆ.12

( Ç,P@0

(b12��c.È"#±!"#��i��&

'()�ÉÊ�i��i²E2.³�2xË !0

mË ! no.m412 & C12 ! L!"�/"

$%hiPÌÍ.Z[��i��()3�P�Î´

12 %C12 (.!"#$%678�0 ÏÐp12

(./"# 2/

(

5

42Ñ>ÒÓÔ�Õi, 2-

%

4

42.Hm

4Ö¡�]<=L×Ø.5ÕiÙ}L 2-

%

4

42 p!

"#*ÚÛÓÜÔ��iÝ. Z[ÞßàáÈ"#

±!"#L��iB. È"#±!"#��i��

()âÌÍã`a äËÌ.!"#$%L6�.åæ

ç!"# /01.,��i¼½ãèç~QL��·

¸.�iç��i?éa

mË ! êno. 12 & C12 ! ÉÊ�i��

i��B3�P�.ë'�] 12 L !+Fìía¡1

2 %C12 (.ÉÊ�i��i?éîÊc:a ïð

ñ4ÉÊ�i��iòó>ôõ!"òó- |õ!

"òó±}Nöòó

C&%D

a �÷E�øùé.�412

& ±12 !.m4/"#$%8�.ª«ú89.ûp

ª«P£üLuý. äp¿þg�ÿ!{/"#"

�\u .- �X8#$%!"L&'. ´(ê!®

¯}N)$s�Ù} .- �X*�. m+¡s .-

�X*+U9.p)$s�,!Ù}!"&'a´�

�/"$%U9.ª«P£üLuý!>&-..ä

12 % 12 (

!!:

G9/H

4&

I

() :

$

!!:

J9/H

4&

I

() :

$

/ ! (012345,'()6789:;

1KL#! 0MNOPQNRST7UVQWS9MU7MPM8MUQ8KQMWVKP7LKPKUXM7OUHMW7HVTTMWMUQ7XSUHVQVSUN

0ï

12 & 12 !

!!:

J9/H

4&

I

() :

Y

!!

%³

:

J9/H

4&

I

() :

$

*#"%

!#6+

!#+'

!#(6

!#**

&#6!

&))

!"#%)

!6#+!

!+#%)

%)#")

&6#")

*#)+

(#&!

%#+6

&#%)

!#%"

&#!+

&))

(+#+)

%*#%%

&(#()

!6#!)

&%#')

'#''

(#')

(#++

)#&&

!#6'

&#!6

&))

+(#!)

+&#%!

&#%)

%)#!)

&(#%)

&))

%6#%)

!"#&&

!(#(*

!(#%'

&(#'(

*#"%

%#+%

!#6%

!#%'

!#%"

&#((

�]

��i &

&³

��i !

!³

ÉÊ�i

��i

\]

Éi�A

&³12È"#-!"#C345L��i�AÎ

!³62È"#C!"L��i�AÎ

%³7�Xhia

< % ="125 ,-.*+>?@AB

ZV9#% [KWVKQVSU7KPSU97Q>M77PK\ST7,-.7WM8S]KP7OUHMW7HVTTMWMUQ7XSUHVQVSUN

0

20

40

60

80

100

C
O

D
�

�
�

/%

AN     A1      O1      A2      O2     A3     O3

��

< ( ="125CDE 2/

(

5

42,*+F;

ZV9#( 2/

(

5

427WM8S]KP7MTTVXVMUX^RSTRN^NQM8ROUHMWRHVTTMWMUQRXSUHVQVSUN

0 20 40 60 80 100 120
0

10

20

30

40

50

60

0

20

40

60

80

100

�
�

�
/%

 

t/d

����

���

���

�	


��

!J2/

(

5

42I

!J2/

(

5

42I

!
J
2
/

(

5

4
2
I
:
J
8
9
8
;

4
&

I

9 �:.-;�<�]1=>ò# ,:2 ?@A]L$%BiCØ

"%



!"#$%&'(&')*+,-./0123 !4

23 "5 67$%&'(&'89:;<=> #$

<?@A)BC-

DEFGH "I23JKBLMNOPQRS5

./TU67$'89:;<=NOPQRS5V

>WX #$ < %&'YZ[

"I23JKB5TUWAX #$ \:;]^'

_3`a` &[

Ga & bc5" I23JKBdVAX #$ <

eOfghij !")!!k!")"+k%,),-k!!)-./01235:

;]hij &+("4k&+)%5k-+)!'k-.)+'- 23 %6

*5TU&'lmVno5./ #$:;]pqHTU

(&'rs5 23 %t23 !TU(&'rsSu

P$5./AX #$ NOPQRS[ v23 *5wx

yz{|}~0TU(&'lm����0"#AX

#$ NO�4��[ v23 "0��(&'89:;

<=NO�4�S0�GHox�7�0&'lmC

�0�$%&'(&'rs���BC0./���

�rs�)jAX #$ NO��SH23 *0#$ :

;]C�[

" I23JKB0TUWAX 78

"

*:

:7 NO\:

;]^'_3`a -[

Ga - bc0dVAX 78

"

*:

:7 <eOfghi

j *)!;k*)!"k!)-%k.)&&<01230:;]hij %-)!'k

%;)%'k*%);'k;-)*'[ t=<:;_3P$023 %

t23 ! < 78

"

*:

:7 :;]^'RS0v23 * t2

3 " < 78

"

*:

:7 :;]�����[ ������

|0�<:;rsR�[ "I23JKB�x�(&

':;<=Ohi>WX #$ < +).'k%.);'k,)!'k

%)"'0hi>wx�(&';=O< **)%!'k".),-'k

%;)*,'k!)-;'[ ./h�� .¡GHn¢<

$8

*

:

:$ 1wx % �W£�x�5(&'¤¥¦§H

¨�¥©9WXª«W¬(&'89"#9H�x

�<ª«On®5¯°±²�x��5Wv±²

TU³�<:;r]- ³H�x�(&'On�<

23 "5��<:;r]��5´µ�5C�W£�

x�&¶·=<NO¦��TU;�lm-

"I23JKB578

"

*:

:7 NO¸¹^'`a ,-

Ga , bc5 GH23 %t23 ! �x�(&

'º»¼S½hWXª«5�x��)*n,¾¿

À�x�(&';=º»ª«O<+®5�x�)

*}Á5 oxÂ�mÃ�ÄÅ~Á5 ${AX 78

"

*:

:7

NOÄÅC�[ ��ÆÇÈ)5AX 78

"

*:

:7 NOÉ

{¦Ê7WX 78

"

*:

:7 NO[ GH XÆ�ËÌÍÎ

ÏÐÑÒÓÔÑ ! IÕÑ5 vRÖÏÐÑÇ¡ÓÔ

Ñ<�5×bhjØ�¶·k¨��¶·ÒÉÙ� *

IÚÛ<'ÜÝÑ5 ./ÞTUßÉ³�¶·W¬

:;à:;]n�<_3B0ÉÙ�á'j�¶·0

âã#\(äåA)ÞAXÆ0 ./¦A)AX

78

"

*:

:7 NO�HWX 78

"

*:

:7 NO<_3[³?23

* t23 " <æsbçèA0 67é�êOhë?

ç\ìíê?0 ÞîÖïäðbçSñg��TU

�¶·:;][

R$òó?JKB0 ôõTUö(ä�÷øO

ùú[TUö(ä�< =8 NOk>? Ò 8@7 ^'_

0 , 12345 78

"

*:

:7+,67./89

AB1), CDEBDFBGH<DIGH1<FJK<IDLGM<78

"

*9

97<NGHFKHF/OHPKE/PBMMKEKHF

0

2

4

6

8

10

12

14

���AN    A1    O1     A2     O2    A3     O3

��

!
Q
7
8

"

*
9

9
7
R
2
Q
0
1
û
3

:
%

R
/

0 & 12345)*! #$&"#$%

AB1)& #$/EK0GSDI/KMMBNBKHNT/GM/UTUFK0/OHPKE/PBMMKEKHF/NGHPBFBGHU

0 20 40 60 80 100 120
0

10

20

30

40

50

60

70

0

20

40

60

80

100

���

�
�

�
/%

 

t/d

���

���

�	


��

!Q#$R

!Q#$R

!
Q
#
$
R
2
Q
0
1
û
3

:
%

R
/

0 - 12345)*! 78

"

*:

:7&"#$%

AB1)- 78

"

*:

:7/EK0GSDI/KMMBNBKHNT/GM/UTUFK0/OHPKE/PBMMKEKHF/NGHPBFBGHU

0 20 40 60 80 100 120
0

1

2

3

4

5

6

-50

-25

0

25

50

75

100
���

�
�

�
/%

 

t/d

����

����

�	


��

!
Q
7
8

"

*
:

:
7
R
2
Q
0
1
û
3

:
%

R
/

!Q78

"

*:

:7R

!Q78

"

*:

:7R

ü "%ý ü "�

,"



!"#$% !&% "'

(% ! )*+# ,-!./0+1234523

$%6789:;<= &'()*+,->0+?23 $%6

789:;<= .)*+,- >@+AB+CDEFGH

$% I8JKLMNOPQRS6TUAV'

(% !W)*+-! (X-! /YH 01Z[\

!]^+_`123 !52 (3 ! ?2 ( 3ab 01

cd6ef' =52 (3ghij[kl+ mhn

:+=?2 (3ghj[kl4opkl+j[kl

qrn:+opklmhn:+sj[kltuvo

pkltw+ABab52 (3X?2 (3 01 0x

6by+z4 234+ {6?23 01 |}0x6~S

]��

5(#6

' (�52 (3X1236���+>�1

23gh�8 7%

/

8

87 6ij[kl>��pkl+

���pklKqrn:+s�pkltw+ABC

���bM 01 ��'?2 (3 ! 52 .3 !?2 .

3 ! 52 / 3 ! ?2 / 36 01 Z[efM�� !

x� ! �� !x�+ z����popkl���

w+01 6Z[ef��(j[ij[kl���'

��-! #+Qp��6��+NO�i�3n

:6Z[+��(QpGH���'_`123 !5

23 ! ?236Z[efM ��¡x�+ 123

7%

/

8

87 ghij[klmhn:+^¢£¤�pk

lqrn:+ s123ij[8t¥+ v�p8t

¦+§¨C��bM 01 ��52 ( 3' 52 ( 3 !

?2 (36 01 Z[ef^-! (9-! /' ?2 (

3 ! 52 . 3 ! ?2 . 36 01 6Z[efM��

! ��' 52 . 3(�ij[klmhn:+ AB

01 ��?2 (3' X?2 . 3+j[klt©vo

pkltu+ opklmh6n:���j[kl

qr6n:+ª«?2 .3 01|}¬�' ?2 .3

! 52 / 3 ! ?2 / 36 01 6Z[efMx� !

��+ ®?2 . 36 01 ¯°52 / 3� &'&/:+

(-! # 6 ;%

#

/8

8; I8YHZ[)>gb+=52

/ 3gh±°t²³6�pby+ ´@µ¶6·�

kl+ª«52 /3ij[klmh6n:� 01 6

¸¹Jº»¼+½¾52 / 36 01 �¿��?2 .

3'X?2 / 3+(�tw6j[kl&tu6op

kl+ª« 01 ]°52 / 3¤À@�'

(% ")*+#,-!0 %<;Z[ef]^+Y

HÁÂab�� ! �� ! x� !�� ! x� ! ��

6Z[ef' (�_`123 $%I84 7%

/

8

87I

8�§�+AB%<;Ã§�'5236 $%4 7%

/

8

87

I8��123v��?23+AB %<; ��12

3Ä�?23+ ?23(�t�6 $% I842[

ÅÆ !7%

/

8

87 I8+AB %<; §�'

#,-!./0+NO§¨Ç`?23ÈÉÊ¾

6 >?@ Ë�"#M A#'A.ÌA('/(Ì"A'&!Ì!('#!)*-,+'

(B)$NOÍÎ6Ïx��Ð?' ���EFG

HÑUt�6 $% I8+ÒNOÓÔ652Ì?2Õ

Ö+×L±ØÙhÚÛÜÝ6ÕÖ+¤RÞßU±à

áâ6hã+äåÍÎæç' #&èéê~S$%(&'

* ! +,-./ $%012 013456

BC+'! ?3DC3ECF4)3GF4+)EHI)G3J)FK)$%)LF4EI4E)34M)01)N4MID)

))))))))))))))))))))))MCKKIDI4E)LF4MCECF4O

0

1

2

3

4

5

6

5.0

5.5

6.0

6.5

7.0

7.5

AN     A1      O1      A2      O2     A3     O3

pH

��

 

!P$%Q

!
P
$
%
Q
,
P
*
+
ë
-

8
(

Q
)

* " +,-./ %<;3756

BC+'" ?3DC3ECF4)3GF4+)EHI)G3J)FK)%<;)N4MID)MCKKIDI4E)LF4MCECF4O

-400

-300

-200

-100

0

100

200

O
R

P
/m

V

AN     A1      O1      A2      O2     A3     O3

��

-! /)))))))))))))))))))))))))))))))))))))))))))))-! #

8 (& +,-.9:/;< /=>?$@A

BC+'(& RCLDFOLF0CL)IS3*C43ECF4)FK)EHI)OGNM+IC4)EHCDM3IDFTCL)

))))))))))))))))))))))UF4IN4MID)MCKKIDI4E)LF4MCECF4O

-! ()))))))))))))))))))))))))))))))))))))))))))))))-! .

ì u{+�Ð"`í¶-îïð� V,7 ñòÍ¶6�ó»[ÑU

A=



.6789:;<8=

>

?'4<8='47;

@

A'4<8='.6B<8C;8

D

A'(78='EF8=G678

>

!"#$%&%' (') *&+,-&%,-) ,. /-+&0 1&%'- 2'3,4-5' &06 7089-,0:'0%; <&-+90 =03%9%4%' ,. >'5?0,@,A); <&-+90 "BCCDC; E?90&F

G# E,@@'A' ,. E989@ &06 H-5?9%'5%4-&@ 70A90''-90A; <'9@,0AI9&0A =03%9%4%' ,. >'5?0,@,A); <&-+90 "BCCBC; E?90&F

J#K4&0AL?,4 M40959N&@ 70A90''-90A O'39A0 &06 2'3'&-5? =03%9%4%'P K4&0AL?,4 B"CCQCP E?90&R

9NOP<QRBIJ;8=9J679SFTBU79Q;IJK;HBJ;F89FV9<8<7KFH;LA9<8FC;L9<8Q9<7KFH;L9GF87A9J679K7UFS<T9K<J79FV9WFTTBJ<8JI9BI;8=9UFQ;V;7Q9IJ7W9V77Q9WKFL7II9JF9

JK7<J9TFX9Y:Y.Z[:Y-Z\]Z9UB8;L;W<T9I7X<=79X<I9IJBQ;7Q9B8Q7K9J679VFTTFX;8=9LF8Q;J;F8IM96OQK<BT;L9K7J78J;F89J;U79Y^/)_9X<I9>`96A9ITBQ=79K7J78J;F89J;U79

Y2/)Z9X<I9>`a>b9QA9<8Q9;8VTB78J9VTFX9Q;IJK;HBJ;F89K<J;F9X<I9]MDMDc9)679K7IBTJI9I6FX7Q9J6<J97VV7LJ;S79L<KHF89IFBKL79BJ;T;G<J;F89K<J79XFBTQ9=K<QB<TTO9;UWKFS79

X;J69<89;8LK7<I79FV9J679JFJ<T9SFTBU79K<J;F9FV9<8FC;L9<8Q9FC;L9GF87Ic9$8Q7K9J679LF8Q;J;F89FV9SFTBU79FV9<8<7KFH;L9GF87M9X6789JFJ<T9SFTBU79K<J;F9FV9<8<7KFH;L9

GF879JF9<8FC;L9GF879JF9FC;L9GF8797dB<T7Q9]M>@MeA97VV7LJ;S79L<KHF89IFBKL79BJ;T;G<J;F89K<J79K7<L67Q9J6796;=67IJ9WF;8JA9;c7c9eec@fA9<8Q9W6FIW6FKBI9K7UFS<T9

K<J79FV9J6;I9IOIJ7U9X<I9J679H7IJA9J679U<II9LF8L78JK<J;F89FV9("

]

Dg

g(9<8Q9)-9;89J6797VVTB78J9K7<L6;8=9`cbb9U=[#9<8Q9@@ce`9U=[#A9K7IW7LJ;S7TOc946789JFJ<T9

SFTBU79K<J;F9FV9<8<7KFH;L9GF879JF9<8FC;L9GF879JF9FC;L9GF8797dB<T7Q9]MhMhA98;JKF=789K7UFS<T97VV7LJ9X<I9J679H7IJA9J679U<II9LF8L78JK<J;F89FV9)-9<8Q9("

]

Dg

g(9

;89J6797VVTB78J9K7<L6;8=9>icie9U=[#9<8Q9@ce>9U=[#A9K7IW7LJ;S7TOc9.F8I;Q7K;8=9J679K7UFS<T9<8Q9IBHI7dB78J9FWJ;U;G<J;F89IW<L7A9J679FWJ;U<T9LF8Q;J;F89X<I9

J679K<J;F9FV9SFTBU79FV9<8<7KFH;L9GF879JF9JFJ<T9SFTBU79FV9<8FC;L9GF879JF9JFJ<T9SFTBU79FV9FC;L9GF879H7;8=9]MhMhc

9IJ7W9V77Qk9SFTBU79Q;IJK;HBJ;F8k9TFX9."1[)-k98;JKF=789<8Q9W6FIW6FKBI9K7UFS<T

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

12+3456789 ]MDMD:';<=>?@

A+3BCDE@A+3FGH'#$IJKLMN

OPQ'."1 RSQTKUVFIJ.

WXYZ' +38[\]6^2_`abcS

dLefKghij. kl SY?mZMSYEmZF=>'

dnoRSQkp=>qSY?mZMSYEmZr eM>@ =

s >@Me'dnoRSQr >ec@f=s lecDf. t )-

RSQu1UVvwxkl SY?mZMSYEmZF=>

y=>qSY?mZMSYEmZr eM>@=s hMh.')-RSQ

r bhc]f=s ehc@f'z{=> SY?mZMSYEmZs

>@Me')- RSQ|s e`chf.

1`} DF~��' ;<��45678�x

�48���'�0�#$1IJ )-RSQF~�

�'>��IJdnoFRSQ.��'����'`

} D9��`}.

�@���F?@BE@��'#$KL���

��F��'+38[� ()¡|¢£ij¤>.

]` ¥¦§/e¨,()*+,-.

m>nPPP©ª«A¬A®¯c°±²³bcSd`a´µ¶·[Gmonc_¸

�¹ºA@``hADbpDZM>`@g>`ec

m@n999.<F93A94<8=92A9(78=9EA97J9<Tc9N;FTF=;L<T98BJK;78J9K7UFS<T9HO9<WWTO;8=9

UFQ;V;7Q9VFBK9IJ7WgV77Q9J7L68FTF=O9JF9JK7<J9X7<q9X<IJ7X<J7Kmonc

N;FK7IFBKL79)7L68FTF=OA@`>DA>@lMe`]ge>>c

mDn999(78=9EA93792c9&86<8L7Q98BJK;78J9K7UFS<T9;89J6K779JOW7I9FV9IJ7W9V77Q;8=9

WKFL7II9VKFU9UB8;L;W<T9X<IJ7X<J7KmoncN;FK7IFBKL79)7L68FTF=OA

@`>>A>`@Y>>ZMe]`bge]>Dc

m]n999+6B93A9(78=9EA9+6<;9#A97J9<Tc9(7KVFKU<8L79<8Q9FWJ;U;G<J;F89FV9

H;FTF=;L<T98;JKF=789K7UFS<T9WKFL7II9786<8L7Q9HO9<8FC;L[FC;L9IJ7W9

V77Q;8=moncN;FL67U;L<T9&8=;877K;8=9oFBK8<TA@``hA]DYDZM@l`g@lic

mbn9993FK=!89&A9,KJ<89-A9"K6F891A97J9<Tc9&S<TB<J;F89FV98;JKF=789K7UFS<T9

HO9IJ7W9V77Q;8=9;89T<K=79JK7<JU78J9WT<8JImonc4<J7K92L;78L79<8Q9

)7L68FTF=OA>hheAD]Y>ZM@bDg@e`c

men999#<KK7<9#A9#<KK7<9,A9,O7I<9&A97J9<Tc917S7TFWU78J9<8Q9S7K;V;L<J;F89FV9

Q7I;=89<8Q9FW7K<J;F8LK;J7K;<9VFK9J679IJ7W9V77Q9WKFL7II9X;J698;JKF=789

K7UFS<Tmonc4<J7K92L;78L79r9)7L68FTF=OA@```A]DY>ZM@e>g@elc

min999»¼A»½¾A¿ÀÁA�cÂ^ ,["`a45·+367ÃÄ��

ÅÆ�GHmoncÇÈ`É>ÊÊËA@``hADbY@ZM@]`g@]bc

mln999»½¾A©ÌAÍ,ÎA�cÏÐ6^2_`abcSd¢£[8monc

ÇÈ`É>ÊÊËA@`>@ADlY>>ZM9i`]g>i`hc

mhn999ÑÒ��ÓÔmÕÖ_×Ø_ÙÚ6ÛÃÄÜÝÞTc_×Ø_

ÙÚ6ÛÃÄm%nc]ßcÇÈM´Ñ��àÊ&ßáA@``@c

m>`n9âãäAåæçAèéA�c\] $.) 6^2_bcSd`a¢£

·³êëìmoncÅ`ÊËA@`>`Ae>Y]ZM>``hg>`>ic

m>>n93792A9(78=9EA94<8=92A97J9<Tc9&86<8L7Q98BJK;78J9K7UFS<T9;89<9UFQ;V;7Q9

IJ7W9V77Q9WKFL7II9JK7<J;8=9UB8;L;W<T9X<IJ7X<J7K9X;J69Q;VV7K78J9;8VTFX9

Q;IJK;HBJ;F89K<J;FI9<8Q98BJK;78J9K<J;FImoncN;FK7IFBKL79)7L68FTF=OA

@`>`A>`>Y@DZMh`>@gh`>hc

m>@n93N9>lh>ls@``@ íî(_¸�ï(ð³ñòóôm2nc

m>Dn9©ª«c\] ,

@

[" 6^2_`a¸�õ .[- ö÷Ø_F¢£�

�ÅÆ�m1ncÇÈMÇÈ`É>ÊA@`>Dc

m>]n94<8=9tA9(78=9EA94<8=92A97J9<Tc9*8VTB78L79FV9X<IJ7X<J7K9LFUWFI;J;F89

F898;JKF=789<8Q9W6FIW6FKBI9K7UFS<T9<8Q9WKFL7II9LF8JKFT9;89,

@

"9

WKFL7IImoncN;FWKFL7II9<8Q9N;FIOIJ7UI9&8=;877K;8=A@``eA@lYeZMDhig9

]`]c

ø ]>ù ø ] ú

ie


