
� ˚ 2!˝ (>N<�( ����x* ;?2!�] �; 2!z˛�� Kj� �]˙ ;

YG j�� l��]$ B� M��
�� 8˙�,) U�,I )&˛ 8<� ����˚ 
��c�

˛ _!� ����˚ 
��c���˛ $cL@HK� SFJHL

�BGNMM@L�@B�JQ
��� 8˙�,) /c.��

ˇ � ˇ

�˘' c� A&˚ �6 U	� (@� '] RX�
A&˙ +� �4tO˙ Llˇ˘�

˛A$��˘@['���

? 2!˝ �˘' c A&˚ �rtO� Q', z- �6� U�(@ ']

RX˙ v;2 4�� �6 &`3EO(� p,s0 '6>� � ˛ �6 1˘#

; J=� �b˝ '6>� ��~ p,s0 x ��� Z}v; �2�˛ �6

@ '6� 1˘#!P@ J=˝ bL �6 �=^� EO( p, $C2 4ˇ

�˛ '6� 1˘#!P@ J=, �6� 1˘#!P@ J=>� �6 �=^� EO

( p, x H RX˙ 'E 4�� � &cO^>�˝ &nO^F EO(

p,, x 5 ˛ A&˚ .0 O^>�˝ A&˚ ˛0 O^F EO( p,,

x 5�˙ >C Y 4��

vlY��� �6˛ U�(@˛ A&˛ 1˘#˛ J=

U�,N%X� Y�vN� %

@� � L

���x� ˚E �6˛ �~˛ rz˛ �,,q W I/I Gn\^6F0 �i.

M  *(@˙ P(2��� ˚F˚  *(@˙ P({ & 4˛
 `Mˇ˘˝

C| ,�Q ��{ & 4�~˛ \+/0 �s Q*6 C; 1�.ˇ˘ Q:

.M U�5R˙ +; $]nv� =s(˙ P(2 [k6� $4˙ \&e

ˇ˘) �i.M EO( p�Q ${ & 4˛$ #N˚" { & 4��

1NLDQ��#�˚; +TB@R��##˚˘Ih /�w fE. (@˚L0 fI. �b�

U�; ?I. �b� U�Q  ˝� EOe&Q ˚H2C 2!QW	$; $

4tO˙ +; @$.ˇ˘ �i.M (@˚ ,De˙ >˚ 4�� ˚˝ [k



� �˘' c� A&˚ �6 U�� (@ '] RX� A&˙ +� $4tO˙ Llˇ˘

6@ Ek6 c U�(@i*� w˚b I/I ^^ 6,F� �i. U�(@

 �� 0�˙ ,D2e ��� � &QNRRL@M @MC 'DKOL@M���@˛ ��A˚0 f

E. (@˚L� b fF �<� )&˚ �rtO RX˙ '� )&˚ ˛

I'&� $4k>, ykz- U�(@˚ n"' & 4�˙ >C z��

˚ �� Tp2!M "ND @MC 'DKOL@M���
˚0 1˘#Q �r� �˛T&˘

2C A&˙ +� 6, c �rtO˚ EO(˙ p�/D˙ Tp.ˇ˘ >C

Y 4�� � "ND˛ 'DKOL@M˛ @MC 'NEL@HRSDQ���.˚0 6, c $4tO˚ $?

�� �GQ +; ˚b-k�˝ 8�F [k6� Q*6 �� $?� A&

˚ Q*6� &`3EO(˙ p,/D˙ >˚ 4��

a� L 2!, 6, 8'� EO( �� 2!o C; *DKKDQ�����˚˝

.$"# 6,Q �1ˇ˘ O^˚ $6Q ˚H2C 6, c $4tO˚ EO(

p, RX˙ '˘˙ >C z�� � !QDBGDQ DS @K�����˚0 '6@ ;b��

1˘#	$, O^˚ EO( F˘ RX˙ '˘˙ >˚ 4��

? �N0 �6� '6@� A&˚ �rtO� QQ', z- �6 �=^�

EO( 'E˝ RX˙ v;2 4�� '60 1˘#	$b J= W �r� E

O˚ g7F ,@ ˛0 6,˚�� � '60 �6� ,@ L`� A&1�6

L 2b�� ���x� F- A&� �,<˘ M; '6@� A&CL˚ B32

 4�~˛ I** '6@� A&0 �6 8' )&g� ��]��3Q w�2 

4�� '6@� )&0 '6� $4˙ �6 ˚82˝ QQ', z- �6�

O^˚ EO( p, $C#˙ i˚�� ? 2!˝ ˚Q Tp.ˇ˘ v;2 

$ ���

? 2!˝ $(� Tp2!; ��@ /0 w˚, 4�� $(� 2!˝ �r

� �˛T&˘ Y˘ 1˘#	$Q ˚H2 4ˇb˛ ? 2!˝ 1˘#	$~˚ I

y" J=$6Q e$ ˚H2 4�� &QHKHBGDR����˚˝ 1˘#˝ �r�.˙ �

� 	c`3" { & 4ˇ�˛ J=˝ 	cw 1˘#� ?@˚$ #N ˚ L

T& bL �r˚b $4&z� {*, � & 4� ��� $@SNM @MC *NQSTL

����˚0 J=$6Q ˚H; 6, c $4tO˙ v;2 4 ˛ +@BG���
˚0

O^˚ $6Q ˚H; J=, O^˚ EO( 'E˝ RX˙ v;2 4��

��ˇ˘ $(� O^˚ 2!˝ �$c A&˙ �1ˇ˘ 2 4ˇb˛ ? 2!

˝ 5AA&˙ �1ˇ˘ 6, c $4tO˙ v;2 4�� !QDBGDQ DS @K�

����˚� 2!, '6@ ;b� L 6,~˙ �1ˇ˘ � 2!M˘˛ ? 2!˝

Q*6M �6˙ �1ˇ˘ 2 4 ˛ 5: c� RX˚ Iy" '6� �6



˛A$ ˘@[' �

�˚ 1NLDQ��#�˚˛ +TB@R��##˚˛ &QNRRL@M @MC 'DKOL@M���A˚ W �Iv� fE. (@b80

2!QW	$Q +� G�k QW˚ EO(� �i. (@˙ ,D2e e˙ >C Y 4

�� k|b ˚˝ O^˚ (@ �� b8˚ Iy U� 8'� (@ l� b8˚��
�˚ ? 2!; K�� b8ˇ˘˝ !QDBGDQ DS @K�����˚˚ 4�� ? 2!F˝ 36 b8˙ ,

42 4 ˛ ?6� 2!QW!P˚ $6� �. !P� p, RX˙ '˘˙ ,4e

C;˛ !QDBGDQ DS @K�����˚0 �6 b8˙ !(2 4 ˛ � 6,� 2!QW!P˚ �s

6,� O^˚ EO( *g RX˙ '˘˙ ,42 4�˝ / w˚, 4��

�� RX~˙ v;��˝ / w˚, 4��

? �N� !(0 ��@ /�� �a=F c(� ˚Lb8˙ !(2C A&

˙ +� $4tO˚ O^˚ EO(˙ p,/D˙ >M�� �b=F˝ $6�

n}; J(˙ v;��� �c=F˝ ˚Lb8ˇ˘Ih *nw ,0˙ �6

@ '6� $6Q ˚H2C Z}v;˙ 2 k ?@Q 0���� �d=0 ?

�N˙ `Y˘4˛���

A� b 8

? b8� U�!=˝ ��@ /�� EO`3˝ 69 2bK˚ ˛ 69� p

,˝ ˚� ,4��� �<˝ �=^ �k~ 4 ˛ �=^ f� �k0 w˚<

z- 4ˇ�˛ 3C$˝ �j( [9� =He&Q L 4�� :"F �=^ �

k� /@0 P/. U6/@� J(˙ L˝�� 690 _I, �;� EO

˚Hz ˛ _I˝ 2!QW	$ ˚Hw�� 2!QW	$˝ O^˚˘ ˚b-�

 ˛ 2!QW	$˝ O^˚ EO(˙ p,/��� �Iv� fE. (@b8

F˝ 2!QW	$, 6, 8'.ˇ˘ ˚b-7˙ ,42 4���˚ k|b ?

2!˝ O^˚ 2!"˝ /F 2!QW	$, O^˚˘ ˚b-� ˛ O^˚

2!QW	$Q +; EO(˚ p,; ,˝ b8˙ !(2 $ ����˚

q�Eˇ˘ $60 36˚" ,4��� :"F ,˙0 ?IF Y-� ˛

�=^ �k� &* ?4z- 4�� ? 2!, �6@ '6� L b"~˚ 4

˝ U�Q �1ˇ˘ 2 4�~˛ 36˙ ,4� ˚K˝ L b", 1�6,

'E˝ RX˚ F˘ �e w˚, b ˛ ? 2!� Tpv;F '6� �6

�� RX~˙  ˝2 4$ #N˚�� �6� &A&F '6� A&˚ w

�2˝ CL0 ��]��3 &z˚�~˛ '6� &A&F �6� A&˚ w�2

˝ CL0 ]�3 <@2�� :"F �60 '6 �; 36� �E 4�

 { & 4��



� �˘' c� A&˚ �6 U�� (@ '] RX� A&˙ +� $4tO˙ Llˇ˘

�˚ ˚5*�<� �8==0 �7&c�,1˚4�7CH�,"˚˚�� k�˘ ,1˝ /�ˇıd˚˚
 ˛ ,"˝ r ��˚F �Vı ˚˚�� k˛ d˝&`w7(M˘˛ r ��˚F &`w7( d˝

n˚0˘ r ��˚, K*w��

J4 //F 3C$� =He&˝ ��@ /��

u(t)=*}f }
f,

1/X
, 0#X#1r

n

o
D(t)X

idi �˚

�� r0 S//� =H˙ b?u�� #�S˚H˝ S//F H� �� �;�

&`g˚�� r �˚� =He&F �k H �� &`e&˝

D i=EC

r
n

o
[P j]1-hdj

[P j]-h

, h=C
(1-X)
1

��˚

˚�� u$� (l<Q �; aˇ˘˝ y`� U#, Iy� S//˙ b?f˝

S� u$Q E'2 $ ��� C$F $˝ &�n˚ ˛ /H˝ �;� H� ,˙

˚�� n�7˚˝ �;� H� &`w7(˚ ˛ � w˚. 3C� c �'w7(˙

b?u�� ^, 1&� n* �� ˛ ˚˝ w˚. �< c �'w7(˚ �7˙

�'��� �'w7(˚ 1&� , �<� w˚(˚ 1I"F , �k� P/

7˚ 1�˙ �'���

�;�� EOe&˝ ��@ /��

8� +8 ��˚

C$F˛ 8� �;�� EOg

 � $4&z

+8� �;� EO 	cz˝ 69g

�;�˝ w˚<z- 4�~˛ b" w˚<w �k0 F˘ �,.˚-F EO

e&˝ bL r ��˚@ /� 2$�

8�˝ P/. /@� J(˙ L$ #N �7CH _4� q�^�L@QJcTO˚

˙ 9,2C ,˙˚ ?4w�� +˛ P/. U6/@� �8==ˇ˘Ih �;�

� ,˙0 ��@ /˚ ?4w���˚

P=C
XA
w ��˚

C$F˛ V� oo



˛A$ ˘@[' 	

36 ,4ˇ˘ /˝ ?IF ?4z0˘˛ $4&z  , >I�� oo˚

1���� $4&z  ˝ k $^� 2!QW	$g �; ?4w�� 6f 2

!QW	$g˚ p,{&�  ˝ p,2b˛ �7p,g0 'B�� 2$�

A=SY, 0#Y#1 �
˚

C$F 2˝ �o}� 2!QW	$g� v.g˚�� +˛

S=r
T

0
LR(t)dt ��˚

˚�� C$F +10 2!QW 	cw 69g˚��

EO`3M 69 L _I˝ �;� EO �Hz ˛ _I˝ 2!QW �

Hw�� 2!QWCH0 �o}� �.w 2!QW�rg˚ ˛˙&� 1Ik��

_4 &z� $4&z˙ X1/d$ �� 69	cg� 3`g0 ��� r

�.˚ �(���

LR=C
R
a
dA �.˚

C$F˛ 1� �o}� �.w 2!QW�rg

@� 1&

k�˘ 2!QW�rg0 �o}� �.w 6f 2!QW�rg~˚ Iy"

;?� 2!QW�rg� �;F* p,; c�� +˛ ;?;� )NQ +; 2

!QWU8˚ cg.ˇ˘ �.w� ,4��� �.w 8' 2!QW�rg0

6f�rg@ ;?�rg� ,L>ˇ˘ 7Ow� 2$�

R=SYT Z, Y+Z=1 �#˚

C$F 3˝ ;? 2!QW�rg˚�˛ ;?� 2!QW�rg0 A&˛ *g

	$˛ "˚[!˛ (l� ;?gy W C| U˘Q +; 6f˘ ˚8w��

2!QW	$� �8g0 	$CH@ 2!QW	$˘Ih *˝ ˚j˚ _E

2˝ 1AF ?4� i˚�� :"F 2!QW	$� ,EQ U" 2�˛ U˝

	$CH@ /�� (� EO(˙ p,/d$ �� 	$CH0 r �.˚˘Ih ?

4z0˘

v=C
R
aw ��˚



�
 �˘' c� A&˚ �6 U�� (@ '] RX� A&˙ +� $4tO˙ Llˇ˘

, w�� k�˘ 2!QW	$� ˚˚0 r ��˚� ,˙ˇ˘ �k˙ $Qeˇ˘

) �i.ˇ˘ ˚5˙ WE/��� :"F J4 //F 2!QW	$� &j

�0 nI˚˚�lıU˚@ $?˚˚�UıU˚� >˚ � i˚�� +˛ $?/@ �8==

�MN @QAHSQ@FD BNMCHSHNM˚0

C
v
f

+C
v
vE

=r ��˚

˚�� C$F Q0 I/� ˚$s˚�� �;� $Q� ˚5 l˝

l�/8ˇV+8 �˚

˚�� r ��˚˛ ��˚˛ ��˚˛ �˚˘Ih

C
v
f

=i jC
X
1-X i jC

a
YT Z

��˚

˚�� � r ��˚F /˝ ?IF Y-�0˘ ��ı�˚0 � ı ˚@ / ˛ � r

�
˚; r �#˚F ?I� $4�3˚˚ ?E.ˇ˘ ?4w�� �1ı1˚* � ı ˚@

/I�0˘˛ r ��˚˘Ih �UıU˚0 �˚ w��

3C$F� $c c =He&�HMSDQSDLONQ@K TSHKHSX ETMBSHNM˚˝ ��@ /��

Ut=rt

w

e-g(i-t)D[u(i)]di ��˚

T�o˚˝ r �˚� J4 //� =H&z˚�� $c c =H˙ *�<2$ ��

9A. �.<� �8==0

C
E>
E
4Qˇm ��˚

˚�� mO�Yr �; �n� p,s0 �;� EO� p,s �; �Y

z0˘˛ $ı$48ı84 ı 4F, w�� C$F F˝ EO( p,s˚ ˛ ��

U�(@�˚ w�� :"F Q�F˝m˚�� :"F r ��˚� $?/@ �8==

0 ��@ /��

i jC
X
1-X i jC

a
YT Z

-g=g �
˚



˛A$ ˘@[' ��

��ˇ˘ 69/@ *8 H==0 ��@ /�� 690 �;� EO@ 2!

QW ˚Hz ˛ �k� &, M˚" 2�

+4M�+8˝+1˚ ��˚

˚�� r ��˚˛ �.˚˛ �
˚˛ �#˚Q ˚H2 ˛ (l<Q �; $�� EO( &z  4

˚" ,42�˛ r ��˚0

C
L
n

=Y+i jC
T Z
a
g �.˚

˚�� r �
˚; r ��˚ˇ˘Ih �8(@�@ �8EOg˙ !{ & 4�� @

$�8(@��F�˚0 ��@ /��

g*=C
(2-X)na

(1-X)LT Z

-C
(2-X)

Xg �#˚

r �#˚˘Ih ?ET&� T< :s �8(@�� T<Q I1{ & 4��

�@ �Iv� fE. (@b8� ?@}( U��b, H 6,˛ + +˚ H 6

,F (@�˚ x >Ik�� �k� ;N M˚ ˛˙&� (@�˚ 1Ik��

M˚ ˛ˇ� 2!QW˚ �k˚˘ vOz$ #N (@�˚ x 1I�˝ ?@

, b?D��

N"'h� �$, (@� 'E˝ RX0 ��@ /�� m˛ ^˛ @� p,˝

(@�˙ 1��� �@ Yl. {Ms m, ��˛ _). (@b8F}( (

@�˚ 1Ik�� � ^, >I�� �'w7(˚ p,2 , �k� P/7˚

B32C ,˙� q�^˚ 1I�0˘ 2!QW� KM˚ B32C U�(@�

˙ 1��� q�Eˇ˘ @, >I�� 2!QWCH˚ p,2C (@�˚ 1I

k��

3; `˝ ?I˘Ih� �r˚8˙ b?f˝˘˛ ˚ L T&� p,˝ bL

$6� (@�˙ p,/��� 3˝ ?6� 2!QW�rg˙ b?f ˛ `˝ ?

6� 2!QW	$g˚ $6� 2!QW�r� �. �� tO 4*Q b?

f˝ T&�� :"F ?6� 2!QW�rg˚ p,2�b˛ ?6 2!QW�r

g� 6ftO 4*, 1&� $6� EO( p,s0 >Ik��



�� �˘' c� A&˚ �6 U�� (@ '] RX� A&˙ +� $4tO˙ Llˇ˘

�˚ -!$1 6n˚��GSSO�ııVVV�MADQ�NQF˚ m=�

B� $6 � $6v;

�� $6

? 2!� Tpv; y`� $6˝ EO(˙ !2$ �� O^+7$6˛

�r� �˛T&M O^˚ 2!QW	$; J= l� $6˛ k˛ 6, c

�rtO�4*Q V42$��O^˚ 5AA&$6�AHK@SDQ@K SQ@CD C@S@˚˚��

�6� O^+7$6˝ ˛A$˘@['�����˚� $6Q ˚H2 ˛ '6� O

^+7$6˝ -!$1� $6Q ˚H����˚ ˛A$˘@['�����˚� �6 O^˚

$6� $c0 �.�]���x˚ ˛ O^!v0 (2("�QDU��˚ �(�� �#Q O^ˇ

˘ !(z- 4�� ˚ C; -!$1� '6 O^˚ $6� $c0 �
#]���

x˚ ˛ O^!v0 �
�C Q O^ˇ˘ gv<z- 4�� :"F L 6,� O

^vNQ _E/d$ �; '6� �
�C Q O^˙ (2(" �(� �#Q O^ˇ˘

�4˛2 ˛ v;$c* �6 $6� �.�]���xˇ˘ ��2��� �#Q O^

ˇ˘ 4˛w $6Q �/ 2!QW	$b J=$6; 2?2$ �; (2(" �(�

� �Q O^ˇ˘ �4˛2���

�6� 2!QW	$ $6˝ @,$4}F Wcw @,$4 +7=�> 

F�,x9˚Q ˚H2��� ˚ > F� $6˝ �.�xIh ˚H,D2 ˛ � O

^� !v* $c :" Yc� T<, 4�� 8 $c� v;˙ �; (2(" �

(�� �O^ˇ˘ �4˛2��� '6� 2!QW	$ $6˝ .$"#F Wc

�  -!$1# #@S@A@RD�����˚Q ˚H2��� �6@� vNQ _E/d$ �;

'6 
O^˚ 1˘#�n $6Q �O^ vN˘ �4˛2��� �X 1˘#�nl

˙ T' 1˘#�n˘ 8#2$ �; '6� $6˝ ///P|˘ #Ow $6Q

˚H2 ˛ �6� $6* ///P|˘ #O2��� q�Eˇ˘ 1˘#�n $6Q

1˘#!Pˇ˘ #O2˝ ˘˝ "ND @MC 'DKOL@M���
˚� :V˙ ˚H2���

J= l� $6˝ 6(/.�6NQKC (MCTRSQH@K /QNODQSX .QF@MHY@SHNM˚� $6Q

˚H2��� 6(/.� O^!v0 & ��O^ˇ˘ vNz- 4ˇb˛ ˚Q 2!Q

W$6; _E/d$ �; �O^ vN˘ =42��� O^vN� 2?0 qI

ur 4˛2���

A&$6˝ 6NQKC 3Q@CD #@S@A@RD "#�����˚F �.�]��.x}� �6@



˛A$ ˘@[' ��

�˚ .$"# 6n˚��GSSO�ııVVV�NDBC�NQF˚ m=�
�˚ $g� 0�0 "@UDR˛ "GQHRSDMRDM˛ @MC #HDVDQS��#�˚Q m { i�

Y� $Cs0 &	c@ &`3EO( p,s˙ &Onp,s˘ bv- 7Oe�

qu �r 
6� '6� &`3EO( pıs � ��s

g $c 8 $c

�.�]�#� �#�]��� ���]��� �.�]���

�

6

2]�pıs

&On ���
 ��� .�� ��.�

&	c ���� ��� ��
� ���

&`3EO( ��� �� ���. ���

��s

&	c ##��. ���# ����� #��#�

&`3EO( �.� ��� ���� ��.

'

6

2]�pıs

&On ���. �#� ��## ��


&	c ��� ��� ���� �#


&`3EO( ��# ���� �
� ����

��s

&	c ����� �.�� 
��.# .��#

&`3EO( .�
 ���
� ����� �����

'6 c� O^˚ A&g˙ ˚H2��� A&$6� O^!v0 2(3"�QDU��˚�

�(�˘ z- 4�� ˚Q O^+7� �O^@ 2?2˝ ˘˝ .$"# vN$z˙

˚H2����˚ �~ .$"# vN$z 2(3" 
(�; (2(" �(�Q 2?� $6

~ ˚-F ˚Q m 2C qIur; /˚ (2(" �(�; 2(3" �(�;� 2?

uQ �(2���

�� $6v;

��˚ &`3EO(

&`3EO(� V4˝ "@UDR˛ "GQHRSDMRDM˛ @MC #HDVDQS��#�˚� ��I~˘

k�&�LTKSHK@SDQ@K SQ@MRKNF HMCDW˚Q ˚H2��� ˚˝ 3NQMPUHRSc3GDHK� �&Q

/7� c˛ s(� c C), ,D2*� ~F-k �&˘ /7� O^˚ $6

Q ˚H� ? 2!� v; .=2���˚

qu r0 "@UDR˛ "GQHRSDMRDM˛ @MC #HDVDQS��#�˚� :V �; �6@ '6



�� �˘' c� A&˚ �6 U�� (@ '] RX� A&˙ +� $4tO˙ Llˇ˘

� &On˛ &	c˛ k˛ &`3EO(� 2]�p,s@ $Cs˙ C)� i

˚�� �@ �.�]���x �6� &On@ &	c� 2]�p,s0 ,,

��.�3˛ ���3˚ ˛ On@ 	c� �Cvˇ˘ 7Oz˝ &`3EO(� 2

]�p,s0 ���3˚�� ˚ C; 9 $c '6� &On˛ &	c� 2]

�p,s0 ,, ��
3˛ �#
3˚ ˛ &`3EO(� 2]�p,s0 ����3˚

�� �.�]���x '6� Onp,s˚b &`3EO(� p,s˚ �6

C; H� 1�� k|b &`3EO(� &On �� $Cs0 �6� U#

��.3o C;˛ '6� U#˝ �����3˘ �6 C; H� >�� ˚˝ �6

� U# &On� p,, '6>� H� �qe (@2�ˇb˛ k (@˚ '6

 C; &`3EO(>�˝ 	c� p, �(2 4�˙ U; z��

8 $c˙ Y �x (�˘ bv-F S$>�˛ �6� &`3EO( p,s

0 �.�x�˝ ���3�ˇb˛ �#�x�˝ ��3˛ ���x�˝ ���.3˘ /

w B3; , 4�� ˚ C; '6� &`3EO( p,s0 �.�x�˝

��#3�ˇb˛ �#�x�˝ ����3˛ ���x�˝ �
�3˘ /w p,; , 

4�� &`3EO(� Onp, �� $Cs* �6� U#˝ �.�x�F

�#�x�˛ ���x�˘ ˝&� �.�3F ���3˛ ����3˘ /w B32 4ˇ

b˛ '6� U#˝ �.�x� .�
3F �#�x�˝ ���
�3˛ ���x�˝

�����3˘ /w p,; , 4��

&`3EO( �� �6@ '6� C)˝ F˘ �Cz˝ /˚ ˛�� 8'

.ˇ˘ ���x�Q �?2 ˝ �6� &`3EO( p,s˚ '6 C; >

ˇb˛ &`3EO(� On �� $Cs0 8).ˇ˘ '6˚ �6 C;

>�� JO �6� &`3EO( p,s˚b &`3EO(� Onp, ��

$Cs˚ �6� U#˝ �.�x� ˚E /w B32 4ˇb˛ '6� U#˝

�.�x ˚E &`3EO(@ ˚� On �� $Cs˚ /w p,; , 4

�� �6� &`3EO( p,s˚ /w B3; , 4�0 *QTFL@M����˚�

Y@@ K�2�˛ ˚i˚ ��.x �6 U��$� � `M˚" { &* 4˙

i˚��

qk` r0 �.�]���x �6@ '6� O^˚ &`3EO(� p,s˙

k`ˇ˘ b?u i˚�� ��˛ ��˛ ��O^˙ �?2 ˝ �6� O^˚ EO(

p,s˚ '6 C; >�� � '6� O^˚ EO( p,s˙ >� ,@ 1

0 O^˚ ��O^ˇ˘ ���#3˚ ˛ ,@ >0 O^˚ �#O^ˇ˘ ���3˚��

˚ C; �60 ,@ EO( p,s˚ 10 O^˚ ��O^ˇ˘ ˇ���3˚ ˛



˛A$ ˘@[' ��

q�` �r 
6� '6� O^˚ &`3EO( pıs C)��.�]���˚

��


�


��


��#˚

��
˚

���˚
���˚ ��
 �
 ��


���˚
ˇ��


ˇ��


���˚

��˚

��.˚

���˚

�
6

E
O
(

p
,
s

'6 EO( p,s

,@ >0 O^˚ �#O^ˇ˘ ����3˚�� 8'.ˇ˘ '6� O^˚ EO(0

8 $c 8� j� p,s˙ >˚ 4 ˛ k w˚, �� Y�� k|b �6

� U#˝ ��˛ ��O^� U#˝ ��ˇ˚� p,s˙ >˚ 4ˇ�˛ � O^ c

 EO( p,s� w˚, A˙ < & 4��

qk` r� 9g[˙ >�˛ �6� O^˚ EO( p,s˚ '6� O^˚

EO( p,s>� > ˛ � '6� EO( p,s˚ 1�.ˇ˘ >0 O^

F �6 EO( p,s* >e b?˙˙ < & 4��

��˚ 2!QW�$

qu �r˝ ���x˙ $zˇ˘ 1˘#	$ v J=W� =&� , O^˚ CL

@ ˚ L T&� �#�]���x $c� p,s˙ >C Y 4��

, O^˚ 1˘#	$l˚ 8'F w�2˝ CL˙ >�˛ j6 bL �#O^

�oi�k v $7˚� CL˚ .�3 ˚1ˇ˘ �s O^ C; Q# >�� JO

�6@ '6 bL L<,\^ˇ˘ vNz˝ �
˛ �.˛ �#O^� 1˘#	$� >˚

8' 	$lF w�2˝ CL0 Y �
3 4*˘ 1˘#	$, L<,\^IN

 MLz- 4�˙ < & 4�� J=� U#* j6 bLF �#O^� C

L˚ ,@ >�� k˛ L<,\^M �
˛ �.˛ �#O^� J=CL0 �60 Y

.�3˛ '60 Y ��3˘ J=* 1˘#	$; qp,�˘ L<,\^IN ML

z- 4��

�#�]���x $c O^˚ 1˘#	$l@ J= =&� p,s˙ S$>�˛



�� �˘' c� A&˚ �6 U�� (@ '] RX� A&˙ +� $4tO˙ Llˇ˘

Y� ˚ U\^0 �˛ ��˛ ��˛ ��˛ ��˛ ��O^˚ ˛ L\^0 �
˛ �.˛ �#O^˚��
�˚ J=$6˝ ���X��k v ,!˚O^˚ vNz- 4� Y��

qu �r O^˚ 1˘#�$ � J=W� �&

�˚ '@KK˛ &QHKHBGDR˛ @MC '@TRL@M��#�˚0 1˘#; J= c 1ll7, >�~˛ 1˘#	$ ˚

E J=, On� #}�˝ /c˚ y`e˙ >˚ 4��

! v

� 6 ' 6

O^˚ Cs

����x $z˛ 3˚

2]�p,s

��#�]���˛ 3˚

O^˚ Cs

����x $z˛ 3˚

2]�p,s

��#�]���˛ 3˚

O^ 1˘# J= 1˘# J= 1˘# J= 1˘# J=

� �.
 ��� ��� ���� ��� ��#� ��� ���#

�� ��.� 
��
 ���� 
�.
 ���� ��
 ��.� ��#�

�� ���� ˇ ��
� ˇ ���� ˇ ���� ˇ

�� ��.# ��� ��� ���� �#� ��� ���� ��.�

�
 �#� ���� ���� 
�� #�#� ���� ���� ��.

�� ��# ��# ��.# ��.� ���� ���
 ˇ.��# ���.

�. ���� ��� ���� .��� ���� ��� ˇ��.� ˇ���

�# .��.# 
��.
 .��� ����� .
��. 
��#� ��
 ����

�� ��
� ��� ���� ����� ���� ����
 ���� 
���

U\^ 
��� �.��� 
�## .�
# 
��. �
��� 
�� ����

L\^ ����# .���# ��.� ���
� ����� ����. ���# ���#

8 '
�˛���

_~ P|

˛��
= 
�.� ����


�˛�
�

_~ P|
��˛
#.= ��.
 ��#�

�6� U#˝ L\^INF 1˘#	$; J=W�� p,s˚ U\^IN

>� >ˇb˛ '6� U#˝ 1˘#	$; J=W�� p,s˚ L\^IN>

�˝ U\^INF x >��

�#�]���x $c� 1˘#�n@ J=W�� p,s0 �6˚ '6 C;

H� >�� k|b >0 p,s* <!2 ���x �6� 1˘#	$l@ J

=W�=&˝,,'6� Y ı�˛ ı.� &zˇ˘ '6C; 1��

�6@ '6� O^˚ 1˘#	$; J=W� =&� l7Q S$>�˛ �'˘

1˘#	$l˚ ˛0 O^F J=W� =&* ˛�˙ < & 4�� 1˘#	$;

J=W� =& c l�1l7&˝ �����ˇ˘ 1˘#	$; J= c˝ >0 j

� 1ll7, 4˝ iˇ˘ b?����˚



˛A$ ˘@[' ��

qu �r 
6� #' A&CL

2 * �' A&CL
IN˚ CL

L \ ^ U \ ^ k ?

�.� ���.� ����� 
���� ����.

�#� ����� ����� �#��
 .���

��� �.�.� 
���� ���
� #��

��� ��. .
��. 
�
� ��.

��˚ A&g � A&�a

qu �r0 �6� �' A&CL@ �' A&F U\^@ L\^˚ w�2

˝ A&CL˙ >C Y 4�� �6� &A&F '6˚ w�2˝ CL0

�.�x� ���.�3F /w B32�ˇb ���x* ��.3Q w�2 4��

k˛ A&� IN˚ CL˙ >� �.�x�˝ �����3~˚ L\^IN� A

&˚ 
����3, U\^˚˛ˇb˛ L\^IN� A&CL˚ /w p,2C

���x˝ L\^ A&˚ .
��.3˚ ˛ U\^IN� A&CL0 
�
�3˘ B

32��� 2!QW	$, Y˘ L\^INF ˚b-k�˝ /F L\^I

N� A&p,˝ L 6, c $4˚8=@, /w t�z 4�˙ >C z��

C� Z}v;? 

�� Z}v;b8

Tpv;˙ �� Z}v;b80 ˚Lb8F *n� �8(@� ?4:4

rM r �#˚˘Ih K*w�� ˚Lb80 2!QW	$� �.˚ &`3EO(

˙ p,/d�˛ $6� 2!QW	$~˚ Iy" ?6� 2!QW	$* $6

� &`3EO(˙ p,/D˙ >C z�� ?6� 2!QW	$˝ $6ˇ˘�

˚8 4* :" RX7 w˚, 4�� r �#˚F 3; `, 1&� $6�

U�(@�˚ >I�˝˘˛ C$F 3˝ ?6� 2!QW!P˚ `˝ ?6�

2!QW!P˚ 6f�r�. 'E˝ tO 4*Q b?f˝ T&�� +˛ $6

� EO( RX˙ 'E˝ ?6� 2!QW	$˝ tO 4* :" RX7˚

�J˙ >C z�� ? 2!F˝ ?6 2!QW	$� tO 4*Q b?f˝



�� �˘' c� A&˚ �6 U�� (@ '] RX� A&˙ +� $4tO˙ Llˇ˘

�˚ ?6� 2!QW	$� 6ftO 4*Q b?f˝ T&˘˝ ;?*g	$˛ "˚[! W˙

 ˝{ & 4ˇb˛ C$F˝ O^˚ $6� �Yˇ˘ A&~˙  ˝���

T&˘ A&g˙  ˝2 4��	˚

+˛ '6� 2!QW!P˚ 6fO^ 'E˝ RX0 O^˚ &cCL �

; ?4w� ?�� '6F 2!QW	$, ˛0 O^˚" 2x"* k O

^� 6f&cCL˚ �� Y�� 6fO^ �� RX* �� Y˙ i˚��

:"F '6� 2!QW	$, 6fO^ 'E˝ RX0 '6� O^˚ 2!

QW	$ k O^� '6ˇ˘Ih� &cCL˙ Z� ˚ˇ˘ 4����

˚Q Z}v;b8ˇ˘ 4˛2� ��@ /��

DF it=Y0+Y1D(KN KOR
it )+Y2D(mit<KN US

it )+oit ��˚

C$F˛ H� O^

S� 2*

%� �6� &`3EO(

*-*.1� �6� 2!QW!P
*-42� '6� 2!QW!P
LH� �6 HO^� &&c �� ;I O^� '6ˇ˘Ih� &c

˚ w�2˝ CL

2!QW!P� p,˝ 6fO^˚ EO(˙ p,/T i˚0˘ _�˛ _�� $

�I9˝ bL j�˝˚˚��

2!QW!P0 1˘#�n $6Q ˚H2C #O2��� #O:Vˇ˘˝ "ND

@MC 'DKOL@M���
˚� �� r˙ ˚H2���

2S4�ˇa˚2Sˇ�˝1Sˇ�

C$F˛ 2S� S$� 1˘#!P

a� B,s �˝ W$s�
3˚

1� 1˘#�n

I$ 1˘#!P0 2�41�ı�F˝a˚� rˇ˘ !2��� C$F F˝ 1˘#�n

� 2]�(@�˚ ˛ 1�˝ I$ 1˘#�nl˚��

? 2!˝ O^˚ v;M˘˛ O^˚ EO(� w˚˝ (lO 2!QW	$~

˚ Iy" $? O^˚ J( �;F* RX˙ ,˙ i˚�� O^˚ J(ˇ˘

˝ A&@ lH2C O^˚ A&�a@ O^˚ A&Q:*Q  ˝2 $ ���

˚F A&lH T&Q  ˝� v;b80 ��@ /��



˛A$ ˘@[' �	

DF it=Y0+Y1D(KN KOR
it )+Y2D(mit<KN US

it )

+Y3 D I M P it+Y4 DOPEN it+oit ���˚

(,/˝ O^˚ EOl �� O^˚ &cl� CL˚�˛ ./$-0 O^˚

&EOl �� O^˚ A&g� CL˚�� &nO^0 �s 6, C; U

67˚ 4˝ O^˚"˝ /F &cO^ C; EO(� p,, x >˙ i

˚�� +˛ ˛A$˘˛'H���.˚� 2!F}( &nO^_&� EO(� p,

, > ˛ &cO^_&� EO(˚ 1� ,42� _	� $�I9˝ ��ˇ˚˚

�� � Q:*, >0 O^_&� ?6@� )N, "W; $6O^� EO(

 �� p,=@, 1 i˚0˘ _
� $�I9˝ j�˝˚˚�� Q:*5 >+

lgs˚b 4;.M T&F˚ ˚H� & 4ˇb O^˚˘ ˚|� $6Q !{

&, ˚- O^˚ A&g˚ O^˚ &EOF w�2˝ CL˙ Q:*� �˛

T&˘ ˚H2 $ ���

�� v;?�

��˚ v;#1

? 2!F $4� �˛T&˘˝ O^˚ 1˘#!P v J=W� =&Q ˚

H��� �6� O^˚ 1˘#�n $6˝ �.�xIh� $6, ˚H,D2 ˛

O^!v* (2("�QDU��˚� �(� �O^ˇ˘ z- 4�� :"F 1˘#!P˙ ˚H

� Z}v;0 �.�]���x $c �=^ �Q O^vNQ �1ˇ˘ 2 4

�� k�˘ �6� J=$6˝ �#�xIh ˚H,D2C J=T&, ,ew Z

}v;0 �#�]���x� $c˙ �1ˇ˘ 2 4ˇ�˛ J=$6Q ˚H� v

;0 O^vN, _E2� YIF ��O^˙ �?� & #Q O^˙ �1ˇ˘ 2

 4�� :"F J=$6Q ˚H� v;0 1˘#!P T&Q  ˝� v;>�

u?&, x .�� O^˚ &`3EO(0 �#Q O^$6Q �Q O^ˇ˘ M7

2˝ :Vˇ˘ 942���

��˚ v;?�

Z}v; ˚Hw $6, /7�@ s(�˚ ?>w �g$6˚$ #N

˚Q v;2$ �; O^˚˘2*˚ x'T&Q  ˝2˝  4=@b8�EHWDC

DEEDBS LNCDK˚˙ ˚H2��� b" b8F '@TRL@M L˚@ %cRS@SHRSHBRQ ˚H



�
 �˘' c� A&˚ �6 U�� (@ '] RX� A&˙ +� $4tO˙ Llˇ˘

	˚ 6f� J=W� =&; '6� J=W� =& c 1l7&˝ ,, ��.#�ˇ˘ .� j�

1ll7, 4��

; o�=@b8�Q@MCNL DEEDBS LNCDK˚˙ ˚H{ iM�˛  4=@b8˙ ˚H{

iM�Q $(2��� v;� ?@ �Iv� b8F O^˚˘2*˚ x'Q

 ˝;d 2˝  4=@b8˚ ˘/z˛˝˘˛  4=@b8F* O^˚ x'

~˙  ˝{ iM��NMD V@X˚˛ 2*˚ x'*  ˝{ iM��SVN V@X˚Q b8

f %c+7g@ x'T&F� K�(˙ > $(2��� v;� ?@ 1˘#!

P˙ ˚H� b8F˝ ˚] 4=@b8�SVN V@X EHWDC DEEDBS LNCDK˚˚˛ J=

Q ˚H� b8F˝ _] 4=@b8�NMD V@X EHWDC DEEDBS LNCDK˚˚ ˘/z

˛��

qu �r v;?@Q 4˛2��� �r� �˛T&˘˝ 1˘#!P@ J=$6

Q ˚H2�ˇ�˛ Z}r �˚@ ��˚˝ �r� �˛T&˘ 1˘#!P˙ ˚H� Z

}v;?@˚ ˛ Z}r ��˚@ ��˚˝ J=W�&Q �r� �˛T&˘ ˚H�

v;?@˚�� k�˘ J=$6Q ˚H� U# 6fJ=; '6 J= c 1l

l7, >IF L T&Q 9/ v;2˝ U# �L\[(� N�, WE2�

���˚ :"F J=Q ˚H� v;F˝ 6fJ=T&; ?6J=T&Q Z}r

� 0�T&˘ 9/ ,e/d� Y.��

r �˚@ ��˚� v;?@Q >�˛ 6f� 1˘#!P@ '6� 1˘#!P0 b

L �6� &`3EO( K�� j� RX˙ 'E˝ iˇ˘ b?��� k�

˘ �6� 1˘#!P>�˝ '6� 1˘#!P˚ �6� O^˚ EO( 'E˝

RX˚ x ��� 6f� 1˘#T&; '6 1˘#T&� 7&Q C); >�˛ '

6� 1˘#7&, 6f� 1˘#>� Y �]�n ,g ��� ˚˝ �6� '6

�� $4�(*, Q# >�˙ >C z��

K�� 2!M ˛A$˘@['�����˚F˝ �6@ �g7� A&˙ �1ˇ˘

?6 1˘#!P˚ �6� &`3EO( 'E˝ RX˙ v;2 4�� C$

F* $6 9;O^� 1˘#!P˚ &`3EO( 'E˝ RX˚ ���].��3˘

? 2!� ��#]���3; K�2�� k˛ /0 2!F ?6� 1˘#!P˚ 6

f &`3EO( 'E˝ RX0 ��#]����3˘ ? 2!F S$? '6�

RXM ���]
��3>�˝ ��� ˚˝ ? 2!˝ '6� RX~˙  ˝2 4

� C; ˛A$˘@['�����˚� 2!˝ '6 ˚?� .$"# [k6� 1˘#!

P˙ bL  ˝2 4$ #Nˇ˘ E,w��

.$"# 6,Q �1ˇ˘ � 2!M *DKKDQ�����˚˝ $4tO V4 	ccO



˛A$ ˘@[' ��

Y� ˚ ;iT&˝ �6� &`3EO(˚��
�˚ �˚˛ ��˚˝ �r� �˛T&˘ 1˘#!P˙˛ ��˚˛ ��˚˝ J=Q � ?@˚��
�˚ �˚˛ ��˚˝ ˚] 4=@b8˛ ��˚˛ ��˚˝ _] 4=@b8˙ ˚H2���
�˚ �˛ ��˛ ���˝ ,, ��3˛ �
3˛ ��3 &zF K�e˙ b?u��

qu �r A&˙ +
 �4tO˚ 
6 �=^ EO(, '%˝ =�

0�T& $�I9 �˚ ��˚ ��˚ ��˚

1&f
�����

����˚

������

�����˚

�������

�����˚

�������

�.��.˚

KNF�*-JQ˚ �˝˚
��������

���
�˚

����#���

����
˚

����.���

���.�˚

KNF:L-*-TR< �˝˚
��
����

���#�˚

�������

�����˚

���
����

���
�˚

KNF�(,/˚ �ˇ˚
ˇ������

�ˇ����˚

ˇ��#����

�ˇ
�#˚

ˇ�������

�ˇ���˚

KNF�./$-˚ �˝˚
������

�����˚

���
��

���
.˚

�����

����˚

%c˚ 
��� 
��# ���� #�


1� ����� ���� ����� ��
��

u?& .# .# ## ##

nu; $4l#uQ ˚H2 4˝˘˛ 	cOnuQ ˚H2˝ U# 6f9;

O^ 1˘#!P� w7(˚ .��]���.3˚ ?6 1˘#!P� w7(˚ ���]

���3˚�˛ $4l#uQ ˚H2˝ U#6f9;O^ 1˘#!P� w7(˚ .��]


��3˚ ?6 1˘#!P� w7(˚ ���]���3˚�� 8'.ˇ˘ 6f 1˘#

!P� RX˚ ?6 1˘#!P� RX>� �� v;2 4�� [k6˙ �

1ˇ˘ � � �s 2!M "ND @MC 'DKOL@M���
˚F˝ $6 1˘#!P� w

7(˚ �]�3˚ ˛ ?6 1˘#!P� w7(0 �]�3˚�� C$F* $6

1˘#!P� RX0 ? 2!>� � ˛ ?6 1˘#!P� RX0 ? 2!>�

��� ˚}( *DKKDQ�����˚; "ND @MC 'DKOL@M���
˚F ? 2!;˝ P˛ $

6 1˘#!P� RX˚ ?6 1˘#!P� RX>� �e b?D i0 ? 2!,

Q*6M �6˙ �1ˇ˘ 2 4� C; �� L 2!˝ 1˘#	$, ˛0

[k6˙ �1ˇ˘ 2 4$ #Nˇ˘ E,w��

�r� �˛T&˘ J=W� =&Q ˚H� Z}r ��˚@ ��˚� ?@Q >�˛

�6� J=W�~˚ Iy" '6� J=* �6� EO( p, K�� j



�� �˘' c� A&˚ �6 U�� (@ '] RX� A&˙ +� $4tO˙ Llˇ˘

�˝˚� RX˙ 'E 4�� k˛ 1˘#!P˙ ˚H� v;@ qp,�˘ '

6� J=W�� RX˚ �6� J=W�>� �6 �=^� EO( p, x

H RX˙ '˘˙ >C z�� L T&Q Z}r 9/ ,e/d� Y0 ˚

K˝ aF 1p� S; /˚ 6f� J=W�&; '6� J=W�& c 1l

l7, Q# >IF L T&Q e$ 0�T&˘ ,e/d˝ U# �L\[(�

N�, WE2$ #N˚�� J=� EO( p, �� w7(0 6f� J=

T&˝ ���3˛ '6� J=T&˝ 
��3˚�� ˚Q a� r �˚@ ��˚F *0

1˘#!P� EO( p, �� w7(@ C); >� 1˘#!P� w7(>�

1�� k|b J=T&Q ˚H� U#* �6 �=^ EO( p, �� '

6 J=� RX7˚ �6 J=� RX7>� ���

A&@ lHw T&M (,/T& v ./$-T&� &`3EO( �� R

X˙ >�˛ (,/� 7&˝ 1˘#!P˙ �r� �˛T&˘ ˚H2" J=W�

=&Q�r� �˛T&˘˚H2" bL ��ˇ˚˚ +7.ˇ˘K�2�� (,/

T&� ˚˚ �� k O^� &cCL˚ ��˝ i˙ b?f0˘˛ ˚ O^˙

&cO^˚" { & 4�� :"F (,/� 7&, ��ˇ˚˚"˝ i0 &cC

L˚ >0 O^F EO( p,, 1�˙ b?f0˘˛ ˚˝ �6 �=^F

&cO^>�˝ &nO^F EO( p,, >.�˙ �'��� � ./$-�

7&˝ bL j�˝˚˚ +7.ˇ˘ K�2�� ./$-T&˝ O^� Q: 4*

Q b?f0˘˛ ˚ T&� 7&, j�˝˚o0 O^˚ Q:.˚-F ?6@ )&

˚ "W� O^_&� EO(˚ >.�˙ �'���

D� y � �

? �N0 �6� '6@� A&˚ �6 �=^� EO( 'E˝ RX˙

v;2 4�� c(� ˚Lb8˙ +; ?I˘Ih� �r˚8˚ &`3EO

(˙ p,/D˙ >C Y ˛ �6@ '6� $6Q ˚H; ˚Q Tpv;2 

4�� �r� �˛T&˘˝ O^˚ 1˘#!P@ J= =&Q ˚H2���

v;$c0 �.�]���x˚�˛ v;$c �; &`3EO(˛ A& v 1˘#

; J=� T<Q S$> ˛ &`3EO( 'E˝ RX˙ Z}v;˙ +;

S$>.�� Z}v;0 /7�@ s(�˚ ?>w �g$6Q �H2� ˛ O

^˚˘$c˚  4=@Q  ˝�  4=@b8˙ ˚H2���



˛A$ ˘@[' ��

, T&F� v;?@˝ ��@ /�� �.�]���x $c �6 �=^�

&`3EO(0 2]� ���3 p,2� ˛ '6 �=^0 9 $c ����3 p,

2��� k˛ , O^˚ &`3EO(� p,s˙ >� �Iv� O^F

�6� EO( p,s˚ '6 C; >�� ���x $zˇ˘ �6@ '6 bL

1˘#	$� U# L<,\^˚ Y �
3 4*Q w�2 4ˇ�˛ J=W� =

&* L<,\^IvF �60 Y .�3˛ '60 Y ��3 4*Q w�2 4

-F 8).ˇ˘ 2!QW	$, L<,\^IN MLz 4�˙ < & 4

�� �6� '6@� A&F L<,\^IN˚ w�2˝ CL* �.�x˝

����3�ˇb ���x˝ 
���3˘ p,2 4�� L<,\^IN� A&p,

˝ �6� '6ˇ˘Ih� $4˚8� 4*, p,#�˙ 9V2e ���

Z}v;� ?@˝ ��@ /�� 6f 1˘#!P@ J=˝ aL '6� 1˘#

!P@ J=* �6 �=^� EO( p, K�� j� RX˙ 'E˝ iˇ

˘ b?��� k|b '6� 1˘#!P˚b J=, �6� 1˘#!P˚b J=

>� 6f�=^� EO( x H RX7˚ 4�� k 7&Q C); >� '

6 1˘#!P� 7&, 6f 1˘#!P C; Y �]�n ,g > ˛ '6� J

=7&, 6f� J=7&>� Y �n 4* >�� ˚˝ �6� $4˚ '6

�� �(*, >�˙ >C z��

� Z}v;?@˝ O^˚ EO(� w˚, O^˚ A&�a@ lH˚ 4�

˙ >C z�� &cO^>�˝ &nO^F EO( p,, x 5 ˛ A&˚ .

0 O^>�˝ A&˚ ˛0 O^F EO( p,, x 5�� ˚˝ �?)N,

"W{&� ?I˘Ih� $4F˚˚ ,D2 ˛ U67˙ t�2 $ 2˝ KM

˚ 4- EO( p,,x �Q & 4�˝ $(� ˚L2!Q �,˘2 4��

? 2!˝ 6, c $4˚8ˇ˘ A&T&~˙  ˝2 4�� 6, c $4

˚8� � �s U˘M O^˚ *g	$b "˚[! W˙  ˝� 2!˝ 9E

� 2!@�˚�� � ? 2!˝ �6� � �s Y` )&1�M _?@� A

&˙ �1ˇ˘ $4tO=@Q v;2˝ ˘ ˚H� & 4˙ i˚��

m  N %

@,$4}˛ w@,$4+7=�> Fx˛ �.#]����



�� �˘' c� A&˚ �6 U�� (@ '] RX� A&˙ +� $4tO˙ Llˇ˘

˛A$˘˛'H˛ u�6� &n�O^@ &c�O^� EO( p,s C)v˛ w6

�U�2!x ��2 �9˛ ��.˛ 
.]#��

˛A$˘@['˛ uA&˚ �6 U�� (@ '] RXv˛ wU�,2!x �
�M

�9˛ ����˛ .�]��.�

!QDBGDQ˛ 1�  �˛ 4� $� "GNCGQH˛ @MC +� +� 2BGDLAQH˛ �(MSDQM@SHNM@K 2OHKKNUDQR NE

*MNVKDCFD @MC 2DBSNQ@K /QNCTBSHUHSX &QNVSG� 2NLD $UHCDMBD ENQ "@M@CD

@MC SGD 4MHSDC 2S@SDR˛� )NTQM@K NE (MSDQM@SHNM@K $BNMNLHBR ��˛ ���˛ ���]

���

"@UDR˛ 1� $�˛ +� 1� "GQHRSDMRDM˛ @MC 6� $� #HDVDQS˛ �,TKSHK@SDQ@K "NLO@QHRNMR NE

.TSOTS˛ (MOTS˛ @MC /QNCTBSHUHSX 4RHMF 2TODQK@SHUD (MCDW -TLADQR˛�

$BNMNLHB )NTQM@K˛ �#�˛ .�]#��

"ND˛ #@UHC 3� @MC $� 'DKOL@M˛ �(MSDQM@SHNM@K 1˘# 2OHKKNUDQ˛� $TQNOD@M

$BNMNLHB 1DUHDV ��˛ ��
˛ #
�]##.�

˛ @MC  KDW@MCDQ 6� 'NEEL@HRSDQ˛ �-NQSGc2NTSG 1˘# 2OHKKNUDQR˛�

$BNMNLHB )NTQM@K �.˛ ��.˛ ��]���

$@SNM˛ )� @MC 2� *NQSTL˛ �(MSDQM@SHNM@K 3DBGMNKNFX #HEETRHNM� 3GDNQX @MC

,D@RTQDLDMS˛� (MSDQM@SHNM@K $BNMNLHB 1DUHDV ��˛ ���˛ 
�.]
.��

&QHKHBGDR˛ 9�˛ �/@SDMS 2S@SHRSHBR @R $BNMNLHB (MCHB@SNQR�  2TQUDX˛� )NTQM@K NE

$BNMNLHB +HSDQ@STQD #˛ ���˛ ��].�.�

&QNRRL@M˛ &� ,� @MC $� 'DKOL@M˛ �$MCNFDMNTR &QNVSG 3Q@CD˛ *MNVKDCFD

2OHKKNUDQ˛ @MC &QNVSG˛� $TQNOD@M $BNMNLHB 1DUHDV �
˛ ��@˛ 
.]
���

˛ (MMNU@SHNM @MC &QNVSG HM SGD &KNA@K $BNMNLX˛ 3GD ,(3 /QDRR˛ ��A�

'@KK˛ !� '�˛ 9� &QHKHBGDR˛ @MC )�  � '@TRL@M˛ �/@SDMSR @MC 1˘#� (R SGDQD @

+@FR� (MSDQM@SHNM@K $BNMNLHB 1DUHDV �.��˚˛ �#�˛ ��
]�#��

*DKKDQ˛ 6�˛ �3Q@CD @MC 3GD 3Q@MRLHRRHNM NE 3DBGMNKNFX˛� )NTQM@K NE $BNMNLHB

&QNVSG .˛ ����˛ 
]���

*QTFL@M˛ /�˛ �3GD ,XSG NE  RH@˙R ,HQ@BKD˛� %NQDHFM  EE@HQR˛ ���˛ ��].#�

+@BG˛ 2�˛ �/@SDMSR @MC /QNCTBSHUHSX &QNVSG @S SGD (MCTRSQX +DUDK�  %HQRS

+NNJ˛� $BNMNLHB +DSSDQ ��˛ ��
˛ �]�#�

+TB@R˛ 1� $�˛ �.M 3GD ,DBG@MHBR NE $BNMNLHB #DUDKNOLDMS˛� )NTQM@K NE

,NMDS@QX $BNMNLHDR ��˛ �##˛ �]���

-!$1 C@S@ RHSD�GSSO�ııVVV�MADQ�NQFıMADQBDR˚�



˛A$ ˘@[' ��

.$"#˛  -!$1# 1DRD@QBG @MC #DUDKNOLDMS #@S@A@RD˛ �����

.$"# GNLDO@FD�GSSO�ııVVV�NDBC�NQF˚�

1NLDQ˛ /@TK ,�˛ �(MBQD@RHMF 1DSTQMR @MC +NMFc1TM &QNVSG˛� )NTQM@K NE /NKHSHB@K

$BNMNLX ��˛ -N� 
˛ �#�˛ ���]��.�

2S@SHRSHBR "@M@C@˛ 6NQKC 3Q@CD #@S@A@RD "#c1.,˛ �����

6NQKC (MSDKKDBST@K /QNODQSX .QF@MHY@SHNM˛ (MCTRSQH@K /QNODQSX 2S@SHRSHBR "#c1.,˛

�����



�� �˘' c� A&˚ �6 U�� (@ '] RX� A&˙ +� $4tO˙ Llˇ˘

qIur O^vN0 A&vN

O^

��˚
O^�,

O^

��#˚
(2("
�QDU��˚

O^�, 2(3"
(/"
���˚

�
�r6k˛
Jn

� �ı� r6k

�]�����#� �?˚˛ �˛ ����˛
����˛ ����˛ ��#˛ ��˛ �����
�?˚˛ 
��

��

�� �� �6k ��#�˛ 

�� �� 2I�=^ �

��
iK˛ �C˛
,6

�� �� {=^

����˛ ��˛ ���������?˚˛ ���.˛
��.�˛ ��#�˛ ��#�˛ ��#.˛ �
��
.�
�?˚˛ #�
˛ #���#��
�?˚

��˛ #�
 ��� �C�=^
�
.�˛ #��˛ #��˛ #��˛ #�
�#�

�?˚˛ #��
˛ #�.˛ #�#

�� ���
,6 v

,6�k
����� �?˚˛ #�

�. ��� GW ���˛ #


��
X��k˛
,!

�# �� bA�k ����˛ ��#˛ ��˛ �
�.

�� ��� ,! v Ck #�

��
;˚˛ ;˚�
k˛ Mo

� �� ;˚˛ ;˚�k
�
��
 �?˚˛ ��˛ ��������
�?˚ ��˛ �

 ��� Mo˛ n$ �
˛ ����˛ #��

�
 <,�k

� �
 O^H <,a

���˛ ���˛ ��.˛ �#�˛ 
˛ 
�˛

�˛ 
�˛ 
#˛ 
�˛ 
�#˛ �
�˛
�
.

�˛ �˛
�˛ 


� �
� $? <,�k
���˛ 
��˛ 
��
�� �?˚˛ 

˛


.˛ 
��˛ 
�#˛ ##�

� �
� ;K4� ���˛ ��
˛ ��
�


 �
� ;K˛ ;w�k ���˛ ��
�˛ ��
�

� �

  A�k ��

. �
� $? O"!\ #��

��
Coi Va

�k

# �� *$˛ $$ ����˛ ���˛ #��

�#� ��� K˛˛ K˛�k ���˛ ��


�� ��� $? CoiVa ��˛ ���˛ �������� �?˚

�.
�w oi
O^

� �. N. �.��.. �?˚
.

�� �.� CNoi �##˛ �#˛ ����



˛A$ ˘@[' ��

qIur 7 i

O^

��˚
O^�,

O^

��#˚
(2("
�QDU��˚

O^�, 2(3"

�#
oi�k v

$7

�� �# Noi
�..˛ �����
�˛ ��.�˛ ���� �?˚˛
.˛ .#.˛ .���˛ #�˛ #�


�.˛ �˛
˛ ��˛
��˛ ��˛
��˛ �.˛
��˛ �

�� �#� C8$$!

��
�˛ ��.�˛ .�˛ .�˛ .#�.#.
�?˚˛ .�˛ .�˛ .��.���˛ .��� �
?˚˛ .
˛ ..#�˛ #���˛ �


�
 �#� 8$$! .�˛ .�˛ ..˛ #.�#˛ #�#�

�� �#� 5!@C .�˛ .�˛ .���˛ .#˛ .�˛ #��

�. �#
 �6˛ V,

��˛ #.�#.�# �?˚˛ ##�##� �
?˚˛ #�.�˛ #���

�� $? �=^ �# ��� $? �=^
��.˛ ����˛ #��#��˛ #���˛ #�
˛
#�.�˛ #�#�˛ #��� �?˚˛ ��

�˛ ��˛
�
˛ ��˛
��˛ �˛
�
˛ �#˛
��˛ ��



�� �˘' c� A&˚ �6 U�� (@ '] RX� A&˙ +� $4tO˙ Llˇ˘

: ARSQ@BS<

3GD $EEDBSR NE *NQD@c4�2� 3Q@CD NM *NQD@M $BNMNLHB

&QNVSG� 3DBGMNKNFX 2OHKKNUDQR SGQNTFG 3Q@CD

3@DFH *HL˘2TMc,DD "G@MF

3GHR O@ODQ @M@KXYDR SGD SDBGMNKNFX ROHKKNUDQ DEEDBSR NE *NQD@c4�2� SQ@CD NM

SGD OQNCTBSHUHSX FQNVSG HM *NQD@M L@MTE@BSTQHMF˛ TRHMF HMCTRSQXcKDUDK C@S@� 3GD

QDRTKSR RGNV SG@S 4�2� 1˘# @R VDKK @R *NQD@M 1˘# G@R RHFMHEHB@MSKX ONRHSHUD

DEEDBSR NM SGD OQNCTBSHUHSX FQNVSG NE *NQD@M L@MTE@BSTQHMF˛ @MC SG@S 4�2� 1˘#

G@R LNQD DEEDBS SG@M CNLDRSHB 1˘# HM HLOQNUHMF SGD OQNCTBSHUHSX NE *NQD@M

L@MTE@BSTQHMF� ,NQDNUDQ˛ OQNCTBSHUHSX HR FQD@SDQ HM DWONQS HMCTRSQHDR @MC HM SGD

LNQD NODM HMCTRSQHDR�

*DXVNQCR� *NQD@˛ DBNMNLHB FQNVSG˛ SQ@CD˛ 1˘#˛ O@SDMSR

)$+ "K@RRHEHB@SHNM� %


