
!W <VN_<eW:7 q<e!ie�

VW* 7!�e peWeiVNy�Vqy!W7

V! N'tR W��C~

VBR��s{�! N�� -z A� s ���8 s� ( ; XE BP st $���IZ{$Aj� stsjk�${ R�� BP I$8�tR$Bt z� bY��� z � 1
stI ( $R s R$t�Zjs� }B$t� BP -� G� R�ZIk �Y� JZ�R�$Bt U bY�t �Y��� �-$R�R s ���8 BP YBjB8B�}Y${
8s} *U wXz, (D � w-,(D RZ{Y �Ys� *�dw(D ) \(i 2 G� }�B%� �RR�t�$sjk �Y��� ��RZj�R� yt qY�B��8
d b� {BtR$I�� �Y� {sR� bY��� - $R s JZsR$TYB8B��t�BZR {B8}j��� $t���R�{�$Bt BP > }BjktB8$sjR B )
wBd, 333, B>D� �Ys� $R �Y��� �-$R�R s j$t�s� YBjB8B�}Y${ %�{�B� h�jI � Bt XE� b$�Y �$��t%sjZ�R 	d, 333, 	E ;
�L RZ{Y �Ys��wBx D ) J3Bx � bY��� J $R s >
> 8s��$- b$�Y �t��$�R $t.E� G� }�B%� �Ys� $P �Y��� �-$R�R
s ���8 BP YBjB8B�}Y${ 8s} * sR sAB%� stI I$8XwX7z/w-DD � z�1 �Y�t 	dL 333L	E k p�w0�wJDw(DD�
yt qY�B��8 1 b� stRb�� �Y� JZ�R�$Bt {B8}j���jk bY�t z ) 1� > ) d stI ( $R st $RBjs��I R$t�Zjs�$�k BP
-� yt qY�B��8 n b� }�B%� �Ys�� $P �Y��� �-$R�R s 8s} sR sAB%�� > ) d stI I$8XwX7z/w-DD � z � 1�
�Y�t I$8XwX7z/w-DD ) z� 1� G� BAR��%� �Ys� qY�B��8R d stI 1 s�� ��t��sj$9s�$BtR BP RB8� ��RZj�R
IZ� �B <sj}Y�t ><sH�

V�BZtI dMM; <sj}Y�t }�B%�I �Y� PBjjBb$t� ��RZj� w{P� ><sH B� ><sTdH� {Ys}� y� }�� dxDU
qY�B��8� N�� W � / stI _ A� �Y��� wtBt 9��BD YB8B��t�BZR }BjktB8$sjR $t Xn� �bB Ak �bB b$�YBZ�
{B88Bt Ps{�B�R� 7Z}}BR� �Ys� W� L /R L _� # (� bY��� �, R, � s�� $t�����R� 1 � � � R � � stI
�3I��wWD ) R3I��w/D ) �3I��w_D� qY�t

wdD
d

�
L
d

R
L
d

�
k d

�B��B%��� PB� �s{Y RBjZ�$Bt BP �Y� $t�JZsj$�k wdD� �Y�t
wsD� qY��� �-$R� YB8B��t�BZR }BjktB8$sjR B,t,I $t X1 RZ{Y �Ys� B � LtR LI� # (�
wAD� yP W, /, _ s�� �Y��� YB8B��t�BZR }BjktB8$sjR $t Xz b$�YBZ� {B88Bt Ps{�B�R bY${Y Rs�$RPk
W�L/RL_� # (� �Y�t �Y��� �-$R�R s YB8B��t�BZR 8s} *UXz � X1 RZ{Y �Ys� wW, /, _D ) wB,t,IDH*�

yt B�Y�� bB�IR� b� {st Rsk �Ys� PB� �s{Y RBjZ�$Bt w�, R, �D BP �Y� $t�JZsj$�k wdD� �Y��� �-$R�R s
8s} � ) wB,t,IDUX1 � - � bY��� - ) \w�, V,.D ; Xn/�� L V R L .� ) (i� RZ{Y �Ys� $P
-	 )- ~ \(i stI �d U) �/X3~\(i� �Y�t �dUX

1 ~ \(i �-	 $R �Y� YBjB8B�}Y${ Zt$%��Rsj {B%��$t�
BP -	�

qY� }Z�}BR� BP �Y$R }s}�� $R �B ��t��sj$9� �Y$R ��RZj� $t �bB bskR� 3$�R� BP sjj� b� b$jj ��t��sj$9�
$t�JZsj$�k wdD PB� ���8R BP YBjB8B�}Y${ 8s}R *U wXz, (D� w-z, (D� bY��� -z 2 XE� E ) zL >�
$R s JZsR$TYB8B��t�BZR {B8}j��� $t���R�{�$Bt I�ht�I Ak }BjktB8$sjR Bd ) 333 ) B> ) (� yt B�I��
�B R�s�� BZ� h�R� ��RZj�� b� t��I RB8� I�ht$�$BtR�

*�ht$�$Bt d� N�� - W) \(i� A� s ���8 s� ( ; XE BP st stsjk�${ R�� I�ht�I Ak st $I�sj x BP
���8R s� ( ; XE BP YBjB8B�}Y${ PZt{�$BtR� G� Rsk �Ys� - $R JZsR$TYB8B��t�BZR� $P �Y��� �-$R�R s
���8 s� ( ; XE BP YBjB8B�}Y${ %�{�B� h�jI � b$�Y �Y� PBjjBb$t� }�B}���$�R U

~qY$R ��R�s�{Y bsR }s��$sjjk RZ}}B���I Ak _�Bt�-�

qk}�R�� Ak Z&?Tqe�

d



1 V� NyW7 Weq!~

wsD� qY��� �-$R�R s jB{sj YBjB8B�}Y${ {BB�I$ts�� RkR��8 w?d, 333, ?ED s�BZtI ( ; XE bY��� � )�E
i)d 	i 3?i

(
(?i

stI 	i ; �L PB� sjj i ) d, 333,E�

wAD� �wxD U) \�wBD/B ; xi 2 x�
yt �Y$R {sR�� b� b$jj Rsk �Ys� - $R JZsR$TYB8B��t�BZR b$�Y ��R}�{� �B � wA�$�4k J�Y�b��� �B �D�

i�8s�, d� ]BtI$�$Bt wAD 8�stR �Ys� � $R �st��t� �B - stI - $R $t%s�$st� Ak �Y� 4Bb �x

BP �Y� %�{�B� h�jI � U qs,� s ��}��R�t�s�$%� K- 2 4 BP - � bY��� 4 $R s Asjj s�BZtI ( ; XE

stI K- $R s {jBR�I stsjk�${ RZAR�� BP 4� yP � ; K- stI x ; X $R RZ{Y �Ys� �x w�D ; 4 �Y�t
�x w�D ; K- � yt Ps{� - $R �Y� ���8 BP s �jBAsj stsjk�${ RZAR�� BP XE U 7$t{� 	d, 333, 	E k (� b�
��� �Ys� Xy0w4D U) \�x w�D/ � ; 4i ) XE� qY$R $8}j$�R �Ys� Xy0w K-D ) \�x w�D/ � ; K-,x ; Xi $R
st stsjk�${ RZAR�� BP XE bY${Y �-��tIR K- stI �Y� ���8 s� ( BP Xy0w-D $R - � 3�B8 tBb Bt s
JZsR$TYB8B��t�BZR stsjk�${ R�� b$jj A� {BtR$I���I sR st stsjk�${ RZAR�� BP XE� PB� RB8� E�

i�8s�, 1� qY� ts8� JZsR$TYB8B��t�BZR $R 8B�$%s��I Ak �Y� R$�Zs�$Bt bY��� x )c B k stI
B $R JZsR$TYB8B��t�BZR� �Ys� $R �Y��� s�� >d, 333, >E, f ; L RZ{Y �Ys� Bwx >e 3?d, 333, x

>E 3?ED )

x f3B w?d, 333, ?ED� yt �Y$R {sR�� $P b� �s,� � )
�E

i)d
>i
f ?i

(
(?i

�Y�t �wB D ) B stI - ) B�dw(D $R

J�Y�b��� �B �� WB�� �Ys� �Y� ��js�$Bt �wB D ) B $8}j$�R �Ys� B $R s }BjktB8$sj� Vt �-s8}j� $R
B w?d, 333, ?ED ) ?zed L 333L ?zEE stI � )

�E
i)d

d
zi
?i

(
(?i
� bY��� �wB D ) B stI B $R J�Y�b��� �B ��

qY$R �-s8}j� b$jj A� ZR�I $t ]B�Bjjs�k 1�

yt BZ� h�R� ��RZj� b� b$jj {BtR$I�� �Y� PBjjBb$t� R$�Zs�$Bt U -z 2 XE� E ) z L >� b$jj A� st
$���IZ{$Aj� {B8}j��� $t���R�{�$Bt BP > }BjktB8$sjR Bd, 333, B>� G� RZ}}BR� �Ys� - $R J�Y�b��� �B
s I$s�Btsj %�{�B� h�jI � )

�E
i)d 	i ?i

(
(�i

� bY��� 	d, 333, 	E ; �L� qY� {BtI${�$Bt �Ys� - $R

J�Y�b��� �B � 8�stR �Y� PBjjBb$t� U j�� B ) wBd, 333, B>D
x � bY��� w333Dx $R �Y� ��stR}BR� BP �Y�

%�{�B� w333D� qY�t - $R J�Y�b��� �B � $P� stI Btjk $P�

w1D �wBD ) J3B ,

bY����wB D ) w�wBdD, 333,�wB>DDx stI J ) w`7iDd�7,i�> $R s >
> 8s��$- b$�Y �t��$�R `7i ; .EL>�

G� R�� 0�wJD )
�>

i)d `ii �

*�ht$�$Bt 1� N�� -z A� st $���IZ{$Aj� stsjk�${ RZAR�� BP I$8�tR$Bt z BP s Asjj 4 2 XE� G�
b$jj I�tB�� Ak X7z/w-D �Y� R$t�Zjs� R�� BP - � G� b$jj Rsk �Ys� I$8XwX7z/w-DD � > $P� �$�Y��
X7z/w-D ) !� B� X7z/w-D W) ! stI sjj $���IZ{$Aj� {B8}Bt�t�R BP X7z/w-D Ys%� {B8}j�- I$8�tR$Bt
� >� G� b$jj Rsk �Ys� I$8XwX7z/w-DD ) > $P X7z/w-D W) ! stI sjj $���IZ{$Aj� {B8}Bt�t�R BP
X7z/w-D Ys%� {B8}j�- I$8�tR$Bt >� N�� � ;- stI *U wXz, RD� w-, �D A� s ���8 BP YBjB8B�}Y${
8s}� G� b$jj Rsk �Ys� *�dw�D ) \Ri $P �Y��� �-$R�R s ��}��R�t�s�$%� BP *� I�tB��I s�s$t Ak *� Rsk
*U~ �- � RZ{Y �Ys� *�dw�D � ~ ) \Ri�

qY� h�R� ��t��sj$9s�$Bt $R �Y� PBjjBb$t� U

qY�B��8 d� N�� z � 1 stI-z 2 XE� E ) zL>� A� st $���IZ{$Aj� {B8}j��� $t���R�{�$Bt I�ht�I
Ak wBd ) 333 ) B> ) (D� J�Y�b��� �B �Y� j$t�s� %�{�B� h�jI

�wFD )
E3
i)d

	i Fi
(

(Fi

b$�Y 	d, 333, 	E ; �L� N�� �wB D ) J3B stI � ) p�w0�wJDw(DD� bY��� B stI J s�� sR $t
w1D� 7Z}}BR� �Ys� I$8XwX7z/w-DD � z � 1 stI �Ys� �Y��� �-$R�R s ���8 BP YBjB8B�}Y${ 8s}
*U wXz, (D� w-, (D RZ{Y �Ys� *�dw(D ) \(i� qY�t

�E
i)d 	i k ��

VR s }s��${Zjs� {sR�� b� ��� �Y� PBjjBb$t� U



!W <VN_<eW:7 q<e!ie� VW* 7!�e peWeiVNy�Vqy!W7 n

]B�Bjjs�k d� N�� - 2 XE� E ) z L >� A� st $���IZ{$Aj� {B8}j��� $t���R�{�$Bt wBd ) 333 )
B> ) (D b$�Y I$8XwX7z/w-DD � z � 1� 7Z}}BR� �Ys� �Y��� �-$R�R s ���8 BP YBjB8B�}Y${ 8s}
*U wXz, (D� w-, (D RZ{Y �Ys� *�dw(D ) \(i stI s j$t�s� %�{�B� h�jI � sR $t *�ht$�$Bt d RZ{Y �Ys�

�wBiD ) fi 3Bi � �i� bY��� fi ; �L� i ) d, 333, >� qY�t
�E

i)d 	i k
�>

7)d f7�

G� BAR��%� �Ys� �Y� sAB%� ��RZj� $R tB jBt��� ��Z� $P X7z/w-D YsR RB8� {B8}Bt�t� BP I$8�tR$Bt
z� d wR�� �-s8}j� ED�

VR s {BtR�JZ�t{�� b� BA�s$t s ��t��sj$9s�$Bt BP �Y� h�R� }s�� BP <sj}Y�t:R �Y�B��8 U

]B�Bjjs�k 1� N�� -w�,R,�D 2 Xn A� �Y� RZ�Ps{� �$%�t Ak ?� L rR L F� ) (� bY��� �, R, � ; L
stI � � R � �� 7Z}}BR� �Ys� �Y��� �-$R�R s YBjB8B�}Y${ 8s} *UJ � -w�,R,�D� bY��� J $R RB8�

t�$�YAB�YBBI BP ( ; Xz� z � 1� RZ{Y �Ys� *w(D ) ( ; - stI *�dw(D ) \(i� qY�t d
� L

d
R L

d
� k d

stI� $P 1 � � � R � �� �Y�t w�, R, �D ; \w1, 1, �D, w1, n, nD, w1, n, ;D, w1, n, xDi�

yt �Y� t�-� �bB ��RZj�R b� b$jj {BtR$I�� ���8R s� ( ; XzLd BP Yk}��RZ�Ps{�R� G� t��I stB�Y��
I�ht$�$Bt�

*�ht$�$Bt n� N�� -d,-1 A� �bB ���8R s� ( ; XE BP stsjk�${ R��R� G� b$jj Rsk �Ys� -d

stI -1 s�� �JZ$%sj�t� $P �Y��� �-$R�R s ���8 BP A$YBjB8B�}Y$R8 �U wXE, (D � wXE, (D RZ{Y �Ys�
�w-dD )-1�

qY� R�{BtI ��t��sj$9s�$Bt $R �Y� PBjBb$t� U

qY�B��8 1� N��- A� s ���8 s� ( ; Xn BP Yk}��RZ�Ps{� b$�Y st $RBjs��I R$t�Zjs�$�k s� (� 7Z}}BR�
�Y��� �-$R�R s ���8 BP YBjB8B�}Y${ 8s} *U wX1, (D � w-, (D� RZ{Y �Ys� *�dw(D ) \(i� qY�t - $R
�JZ$%sj�t� �B Bt� BP �Y� PBjjBb$t� RZ�Ps{�R U
wsD� -w�,R,�D� bY��� w�, R, �D ; \w1, 1, �D, w1, n, nD, w1, n, ;D, w1, n, xDi�
wAD� �E ) \w?, r, FD ; Xn/ F1 ) ?rwr � ?ELdDi� bY��� E � d�
w{D� V ) \w?, r, FD ; Xn/ F1 ) rwr1 L ?nDi�
wID� .E ) \w?, r, FD ; Xn/ F1 ) ?wr1 L ?1ELdDi� bY��� E � d�

�B��B%��� �Y� RZ�Ps{�R $t wsDuwID s�� �bB Ak �bB tBtT�JZ$%sj�t��

]Bt{��t$t� �Y� I$8�tR$Bt BP �Y� R$t�Zjs� R�� BP - b� Ys%� �Y� PBjjBb$t� ��RZj� U

qY�B��8 n� N��- A� s ���8 s� ( ; XzLd� z � n� BP Yk}��RZ�Ps{� bY��� I$8XwX7z/w-DD � z�1�
7Z}}BR� �Y��� �-$R�R s ���8 BP YBjB8B�}Y${ 8s} *U wXz, (D � w-, (D� RZ{Y �Ys� *�dw(D ) \(i� yP
( ; X7z/w-D �Y�t I$8XwX7z/w-DD ) z� 1�

!AR��%� �Ys� ]B�Bjjs�k 1 BP qY�B��8 d {BZjI A� R�s��I PB� Yk}��RZ�Ps{�R BP �Y� PB�8
-wze,333,zED ) \?

ze
d L 333L ?zEE ) (i� PB� stk E � n wR�� i�8s�, 1D� <Bb�%��� qY�B��8 n $8}j$�R

�Ys� PB� E � ; �Y��� $R tB ���8 BP YBjB8B�}Y${ 8s} *U wXE�d, (D� w-, (D RZ{Y �Ys� *�dw(D ) \(i�
A�{sZR� X7z/w-wze,333,zEDD ) \(i�

yt �Y� t�-� PBZ� �-s8}j�R b� RYBb �Ys� PB� stk Bt� BP �Y� RZ�Ps{�R sR $t wsD� wAD� w{D B� wID� �Y���
�-$R�R s ���Zjs� 8s} * j$,� $t qY�B��8 1� yt sjj �Y� �-s8}j�R� �Y� 8s} */X3~\(iUX

1 ~ \(i � -	

$R s Zt$%��Rsj {B%��$t� BP -	 )- ~ \(i wR�� sjRB >7H� >�H� ><sH stI >�$HD�

e-s8}j� d� qY� }s�s8���$9s�$BtR *UX1 � -w�,R,�D � bY��� �, R, � Rs�$RPk �Y� $t�JZsj$�k wdD� $R
{jBR�jk ��js��I b$�Y _js�Bt${ RBj$IR stI �B �Y� tBtT{k{j${ ht$�� RZA��BZ}R BP hCUw1,XD� 7B8� BP
�Y�8 b��� ,tBbt sj��sIk Ak eZj��� <B}}�� N$BZ%$jj� stI B�Y��R� AZ� �Y� ��t��sj {sR� bsR PBZtI Ak
7{Ybs�9 w{P� >7H stI sjRB >�H� ><sH� > T*H stI >�$HD� yP 1 � � � R � � �Y�t� �Y� }BRR$Aj� RBjZ�$BtR
BP $t�JZsj$�k wdD s�� w�, R, �D ; \w1, 1, �D, w1, n, nD, w1, n, ;D, w1, n, xDi� yt �s{Y {sR�� �Y� YBjB8B�}Y${
8s} * ) wB,t,IDUX1 �-w�,R,�D {st A� BA�s$t�I Ak {BtR$I��$t� s ht$�� RZA��BZ} BP hCUw1,XD�
qY�R� ��BZ}R b��� {jsRR$h�I Ak �j�$t stI s�� �Y� PBjjBb$t� w{P� >3H stI > T*HD U
wsD� qY� *$Y�I�sj ��BZ} BP B�I�� 1�� 3�B8 �Y$R ��BZ} $� {st A� BA�s$t�I �Y� }s�s8���$9s�$Bt BP
-w1,1,�D�



; V� NyW7 Weq!~

wAD� qY� q���sY�I�sj ��BZ}� �Y� ��BZ} BP $RB8���$�R BP X l C1 2 bn bY${Y j�s%�R $t%s�$st� �Y�
���Zjs� ����sY�I�sj $tR{�$A�I $t C1� 3�B8 �Y$R ��BZ} $� {st A� BA�s$t�I �Y� }s�s8���$9s�$Bt BP
-w1,n,nD�
w{D� qY� !{�sY�I�sj ��BZ}� �Y� ��BZ} BP $RB8���$�R BP C1 bY${Y j�s%�R $t%s�$st� �Y� ���Zjs�
B{�sY�I�sj wB� {ZA�D $tR{�$A�I $t C1� 3�B8 �Y$R ��BZ} $� {st A� BA�s$t�I �Y� }s�s8���$9s�$Bt BP
-w1,n,;D�
wID� qY� y{BRsY�I�sj ��BZ}� �Y� ��BZ} BP $RB8���$�R BP C1 bY${Y j�s%�R $t%s�$st� �Y� ���Zjs� ${BRsT
Y�I�sj wB� IBI�{sY�I�BtD $tR{�$A�I $t C1� 3�B8 �Y$R ��BZ} $� {st A� BA�s$t�I �Y� }s�s8���$9s�$Bt
BP -w1,n,xD�

7B8� �-}j${$� PB�8Zjs� PB� �Y� Zt$PB�8$9s�$BtR {st A� PBZtI $t > T*H� }s��R xx stI xE� G�
BAR��%� �Ys�� $t sjj {sR�R� �Y� 8s} * $R RZ{Y �Ys� */X3~\(iUX

1 ~ \(i � -	w�,R,�D $R s Zt$%��Rsj

{B%��$t� BP -	w�,R,�D U)-w�,R,�D ~ \(i w{P� >�$HD� �B��B%��� b� Ys%� �Y� PBjjBb$t� U

wsD� yt �Y� {sR� w1, 1, �D� * YsR �B}BjB�${sj I����� � stI 'w$dw-	w1,1,�DDD ) ��

wAD� yt �Y� {sR� w1, n, nD� * YsR �B}BjB�${sj I����� M stI 'w$dw-	w1,n,nDDD ) M�

w{D� yt �Y� {sR� w1, n, ;D� * YsR �B}BjB�${sj I����� 1; stI 'w$dw-
	
w1,n,;DDD ) 1;�

wID� yt �Y� {sR� w1, n, xD� * YsR �B}BjB�${sj I����� d1( stI 'w$dw-	w1,n,xDDD ) d1(�

yt �Y� t�-� �Y��� �-s8}j�R b� b$jj ZR� �Ys� -w�,R,�D $R �JZ$%sj�t� �B �Y� RZ�Ps{�R �$%�t Ak
y3?� L K3rR L �3F� ) (� bY��� y, K, � ; X	�

e-s8}j� 1� N�� �E ) \w?, r, FD ; Xn / F1 ) ?r1 � ?ELdri stI -w1,1,1ED A� �$%�t sR \w`, 8,jD ;
Xn /`1E � 81 L j1 ) (i� ]BtR$I�� �Y� 8s} �UXn � Xn I�ht�I Ak w?, r, FD ) �w`, 8,jD )
w`1, 81, `383jD� WB�� �Ys��

F1 � ?3r1 L ?ELd3r ) `1381wj1 � 81 L `1ED )p �w-w1,1,1EDD 2 �E 3

N�� � ) �/-w3,3,3ED
U-w1,1,1ED � �E� y� $R �sRk �B R�� �Ys� ��dw(D ) \(i stI 'w��dw�(DD ) ;

PB� sjj �( ; �E ~ \(i� qY$R $8}j$�R �Ys� �/-	

w3,3,3ED
U-	w1,1,1ED � �	E $R s {B%��$t� 8s} b$�Y PBZ�

RY���R� qY���PB��� $P �dUX1 � -w1,1,1ED $R sR $t wsD BP �-s8}j� d� �Y�t * ) � H �dUX1 � �E

Rs�$Rh�R *�dw(D ) \(i� �B��B%��� */X3~\(iUX1 ~ \(i � �	E $R s wZt$%��RsjD {B%��$t� 8s} b$�Y ME
RY���R� yt }s��${Zjs�� b� Ys%� 'w$dw�	EDD ) ME� !AR��%� �Ys� �E $R J�Y�b��� �B �Y� %�{�B� h�jI

� )
d

1E L d
?
(

(?
L

E

1EL d
r
(

(r
L
d

1
F
(

(F
3

e-s8}j� n� N�� V ) \w?, r, FD ; Xn / F1 ) rwr1 L ?nDi stI -w1,n,;D A� �$%�t sR \w`, 8,jD ;
Xn /`1�8n�j; ) (i� ]BtR$I�� �Y� 8s} �UXn � Xn I�ht�I Ak w?, r, FD ) �w`, 8,jD ) w`,j1, `3jD�
y� {st A� {Y�{,�I �Ys� �w-w1,n,;DD 2 V stI �Ys�� $P � U) �/-w3,n,<D

U-w1,n,;D � V �Y�t ��dw(D ) \(i
stI �/-	

w3,n,<D
U-	w1,n,;D � V 	 $R s {B%��$t� b$�Y �bB RY���R� qY���PB��� $P �dUX

1 �-w1,n,;D $R sR $t

w{D BP �-s8}j� d� �Y�t * ) �H�dUX1 � V Rs�$Rh�R *�dw(D ) \(i� �B��B%��� */X3~\(iUX
1~\(i � V

$R s wZt$%��RsjD {B%��$t� 8s} b$�Y ;M RY���R� yt }s��${Zjs�� b� Ys%� 'w$dwV
	DD ) ;M� !AR��%� �Ys�

V $R JZsR$TYB8B��t�BZR b$�Y ��R}�{� �B �Y� %�{�B� h�jI

� )
1

�
?
(

(?
L
d

n
r
(

(r
L
d

1
F
(

(F
3

e-s8}j� ;� N�� .E ) \w?, r, FD ; Xn / F1 ) ?wr1 L ?1ELdDi stI -w1,1,1w1ELdDD A� �$%�t sR

\w`, 8,jD ; Xn / `1w1ELdD L 81 � j1 ) (i� ]BtR$I�� �Y� 8s} �UXn � Xn I�ht�I Ak w?, r, FD )



!W <VN_<eW:7 q<e!ie� VW* 7!�e peWeiVNy�Vqy!W7 x

�w`, 8,jD ) w`1, 8, `3jD� y� {st A� {Y�{,�I �Ys� �w-w1,1,1w1ELdDDD 2 .E stI �Ys�� $P � U)
�/-w3,3,3w3ELeDD

U-w1,1,1w1ELdDD � .E �Y�t ��dw(D ) \(i� VR $t �-s8}j�R 1 stI n�

�/-	

w3,3,3w3ELeDD
U-	w1,1,1w1ELdDD � .	E

$R s {B%��$t� b$�Y �bB RY���R stI $P �dUX
1 � -w1,1,1w1ELdDD $R sR $t wsD BP �-s8}j� d� �Y�t

* ) � H �dUX1 � .E Rs�$Rh�R *�dw(D ) \(i� �B��B%��� */X3~\(iUX
1 ~ \(i � .	E $R s wZt$%��RsjD

{B%��$t� 8s} b$�Y ;w1ELdD RY���R� yt }s��${Zjs�� b� Ys%� 'w$dw.
	
EDD ) ;w1ELdD� !AR��%� �Ys�

.E $R JZsR$TYB8B��t�BZR b$�Y ��R}�{� �B �Y� %�{�B� h�jI

� )
d

1wEL dD
?
(

(?
L

1EL d

;wEL dD
r
(

(r
L
d

1
F
(

(F
3

N�� ZR �$%� st �-s8}j� $t Y$�Y�� I$8�tR$Bt�

e-s8}j� x� N��
- ) \wF(, 333, FzD ; X

zLd / F�( ) Fd333Fzi 3

G� Ys%� �Y� PBjjBb$t� 8s} * U Xz �- �

* ) w*(, 333, *zD , bY��� *(w`d, 333, `zD ) `d333`z , stI *iw`d, 333, `zD ) `�i , i ) d, 333, z 3

!AR��%� �Ys� I$8XwX7z/w-DD ) z� 1� *�dw(D ) \(i stI- $R JZsR$TYB8B��t�BZR� �Ys� $R �wF�( �
Fd333FzD ) F�( � Fd333Fz� bY���

� )
d

�
F(

(

(F(
L
d

z

z3
i)d

Fi
(

(Fi
3

e-s8}j� E� yt �Y$R �-s8}j� b� RYBb �Ys� �Y� Yk}B�Y�R$R I$8XwX7z/w-DD � z � 1 $R �Y� A�R�
}BRR$Aj� $t qY�B��8 d� N�� - ) \w?(, ?d, ?1333, ?zD ; XzLd/Bw?D ) ?E( � ?nd3?

1
1333?

1
z ) (i� qY�t

- $R $���IZ{$Aj� stI X7z/w-D ) �zi)d Ci � bY��� Ci ) \?( ) ?i ) (i stI I$8XwCiD ) z� d� qY�
��sI�� {st �sR$jk %��$Pk �Ys� �Y� 8s} *UXz �- I�ht�I Ak

*w`d, `1, 333, `zD ) w`d333`z, `
1
d, `

n
1, 333, `

n
zD

Rs�$Rh�R *�dw(D ) \(i� !t �Y� B�Y�� YstI� j�� � )
�z

i)( 	i ?i
(
(?i

A� s %�{�B� h�jI RZ{Y �Ys�

�wB D ) B stI 	(, 333, 	z ; �L� qY�t b� 8ZR� Ys%� 	( )
d
E stI n	d L 1	1 L 333L 1	z ) d�  Z�

�Y$R $8}j$�R �Ys� 	d L 333L 	z c
d
1 stI RB

�z
i)( 	i c

d
E L

d
1 c d�

i�8s�, n� G� bBZjI j$,� �B BAR��%� �Ys� �Y� {Bt{jZR$Bt BP qY�B��8 n $R tB� ��Z� $P * $R tB�
YBjB8B�}Y${� ytI��I� �Y��� s�� �-s8}j�R BP Yk}��RZ�Ps{�R BP �Y� PB�8

-� ) \w?(, 333, ?zD ; X
zLd/?�+( L 333L ?�zz ) (i ,

b$�Y z � n stI �(, 333, �z � 1 RZ{Y �Ys� �� )-��C� $R YB8�B8B�}Y${ �B s R}Y��� C1z�d w{P� ><$H
stI >�$HD� bY��� C� ) \w?(, 333, ?zD/ /?(/1 L 333L /?z/1 ) �1i� 7$t{� -� $R YB8�B8B�}Y${ �B s {Bt�
B%�� �� w{P� >�$HD� �Y�t -� $R YB8�B8B�}Y${ �B Xz $t �Y�R� {sR�R stI �Y��� �-$R�R s {Bt�$tZBZR
8s} *UXz � -� Rs�$Rhkt� �Y� Yk}B�Y�R$R BP qY�B��8 n� AZ� I$8XwX7z/w-�DD ) (� Vt �-s8}j�
BP RZ{Y Yk}��RZ�Ps{�R $R bY�t �( ) n� �d ) 333 ) �z ) 1 stI z $R BII w{P� >�$HD�

G� bBZjI j$,� �B R�s�� �Y� PBjjBb$t� }�BAj�8R U



E V� NyW7 Weq!~

_�BAj�8 d� N�� -z A� s ���8 s� ( ; XzL> BP st $���IZ{$Aj� {B8}j��� $t���R�{�$Bt� bY���
I$8XwX7z/w-DD ) z � 1 stI� �$�Y�� z, > � 1� B� > ) d stI z � n� 7Z}}BR� �Ys� �Y��� �-$R�R s
���8 BP YBjB8B�}Y${ 8s} *U wXz, (D� w-, (D� yR - wsR ���8D �JZ$%sj�t� �B s JZsR$TYB8B��t�BZR
stsjk�${ R�� 2 G� bBZjI j$,� �B BAR��%� �Ys� bY�t z ) 1 stI > ) d �Y� stRb�� $R k�R� qY$R Ps{�
b$jj A� }�B%�I $t �n stI $� $R {�Z{$sj $t BZ� }�BBP BP qY�B��8 1� <Bb�%��� BZ� }�BBP bB�,R Btjk
bY�t �Y� R$t�Zjs�$�$�R BP - s�� $RBjs��I stI �Y$R $R tB� �Y� {sR� $P z � n stI > ) d� Ak qY�B��8 n�

_�BAj�8 1� yR $� }BRR$Aj� �B {jsRR$Pk �Y� ���8R s� ( ; XzLd� BP Yk}��RZ�Ps{�R - RZ{Y �Ys�
I$8XwX7z/w-DD ) z � 1 stI �Y��� �-$R�R s ���8 BP YBjB8B�}Y${ 8s} *U wXz, (D � w-, (D� bY�t
z � n 2 qY$R JZ�R�$Bt R��8R �sR$�� bY�t b� ��R��${� �B �Y� {sR� bY��� - $R JZsR$TYB8B��t�BZR�

VtB�Y�� $t����R�$t� }�BAj�8� RZ���R��I Ak �Y� ��P����� $R �Y� PBjjBb$t� U

_�BAj�8 n� yt �Y� {sR� BP s RZ�Ps{� -1 b$�Y st $RBjs��I R$t�Zjs�$�k s� (� �%��k ���8 BP
YBjB8B�}Y${ 8s} *U wX1, (D � w-, (D Ps{�B�$9�R �Y�BZ�Y �Y� Zt$%��Rsj {B%��$t� BP -	� GYs�
Ys}}�tR $t Y$�Y�� I$8�tR$BtR 2 *B�R s jB{sj Zt$PB�8$9s�$Bt BP s JZsR$TYB8B��t�BZR Yk}��RZ�Ps{�
�$%�R �$R� �B s �jBAsj Bt� Ak �Y� s^t� R}s{� 2

qY� t�-� R�{�$Bt b$jj A� I�%B��I �B �Y� }�BBP BP qY�B��8 d� qY� }�BBP BP �Y$R �Y�B��8 b$jj A�
AsR�I Bt �Y� �-$R��t{� BP s YBjB8B�}Y${ tTPB�8 � Bt -	 ) - ~ X7z/w-D RZ{Y �Ys� �w�D W) ( PB�
stk � ;-	� qY$R PB�8 b$jj A� ZR�I sjRB $t �Y� }�BBPR BP qY�B��8R 1 stI n� bY${Y b$jj A� IBt� $t
�n stI $t �;� ��R}�{�$%�jk� VR s {BtR�JZ�t{� BP �Y� }�BBP BP qY�B��8 1 b� b$jj BA�s$t �Y� PBjjBb$t�
��RZj� wR�� N�88s x BP �nD U "N��- A� s ���8 s� ( ; Xn BP st $���IZ{$Aj� RZ�Ps{� b$�Y st $RBjs��I
R$t�Zjs�$�k s� (� N�� � A� s YBjB8B�}Y${ 1TPB�8 Bt -	 RZ{Y �Ys� �w�D W) ( PB� sjj � ; -	� yP
� ) Q�� bY��� � $R YBjB8B�}Y${� �Y�t- $R �JZ$%sj�t� �B s JZsR$TYB8B��t�BZR RZ�Ps{� $t Xn�" qY�
{Bt%��R� BP �Y$R R�s��8�t� $R tB� ��Z� wR�� i�8s�, ; s� �Y� �tI BP �n�dD�

y bBZjI j$,� �B s,tBbj�I�� �Y� ��P���� PB� 8stk RZ���R�$BtR bY${Y Ys%� $8}�B%�I s jB� �Y� }s}���
yt }s��${Zjs�� $t �Y� B�$�$tsj %��R$Bt BP �Y� }s}�� qY�B��8 d bsR }�B%�I PB� Yk}��RZ�Ps{�R stI Y�
RZ���R��I �Ys� $� RYBZjI A� ��Z� sjRB PB� {B8}j��� $t���R�{�$BtR� bY${Y $t Ps{� y Ys%� IBt� $t �Y�
htsj %��R$Bt�

�1�  sR${ Ps{�R stI }�BBP BP qY�B��8 d�

�1�d�  sR${ Ps{�R� N��-z A� s ���8 s� ( ; XE� E ) zL>� BP st $���IZ{$Aj� {B8}j��� $t���R�{�$Bt
I�ht�I Ak wBd ) 333 ) B> ) (D� bY��� Bd, 333B> ; .E� G� b$jj {BtR$I�� s ��}��R�t�s�$%� BP - �
I�tB��I Ak �Y� Rs8� j������ bY${Y $R st stsjk�${ RZAR�� BP s Asjj 4 2 XE� y� $R b�jj ,tBbt �Ys�
�Y� R$t�Zjs� R�� BP - $R �$%�t Ak X7z/w-D ) \� ;- / QBdw�D + 333 + QB>w�D ) (i� G� b$jj RZ}}BR�
�Ys� ( $R �&�{�$%�jk s R$t�Zjs�$�k U ( ; X7z/w-D� G� b$jj ZR� �Y� tB�s�$Bt -	 ) - ~ X7z/w-D�
WB�� �Ys�� $P � ;-	 �Y�t

x�-
	 ) \8 ; x�X

E/ 78wQBdw�D+ 333 + QB>w�DD ) (i ,

bY��� 78 I�tB��R �Y� $t���$B� }�BIZ{��

G� s�� �B$t� tBb �B I�R{�$A� s b�jjT,tBbt {BtR��Z{�$Bt� bY${Y }�B%�R �Ys� �Y��� �-$R�R s tBtT
%st$RY$t� YBjB8B�}Y${ tTPB�8 Bt -	� N�� ZR {BtR$I�� s YBjB8B�}Y${ {BB�I$ts�� RkR��8 $t 4� Rsk
w?d, 333, ?ED� qY� ,TPB�8 � U) QBd + 333 + QB> {st A� b�$���t sR

� )
3
{

	{ Q?{ ,

bY��� { ) \7d c 333 c 7>i 2 \d, 333,Ei� Q?{ ) Q?7e + 333 + Q?7> stI 	{ ) Q�0wBi ?7� Dd�i,��> � p$%�t
{ ) \7d c 333 c 7>i� R�� J{ ) \F ; J /	{ W) (i stI -{ ) J{ �- � G� BAR��%� �Ys� w-{D{;� $R



!W <VN_<eW:7 q<e!ie� VW* 7!�e peWeiVNy�Vqy!W7 �

s {B%��$t� BP -	 Ak 7��$t B}�t R��R� bY��� � ) \\7d c 333 c 7>i/ d � 7i � Ei� 3B� { ; �� j��
Ow{D ) \d, 333,Ei ~ { ) \id c 333 c izi stI �{ A� �Y� tTPB�8 Bt J{ I�ht�I Ak

�{ )
�w{D

	{
Q?ie + 333 + Q?iz ,

bY��� �w{D ; \d,�di $R {YBR�t $t RZ{Y s bsk �Ys� � + �{ ) Q?d + 333 + Q?E� p$%�t {, O ; � R��
-{O )-{ �-O �

]js$8 d� yP {, O ; � �Y�t �{ /-{O
) �O /-{O

� yt }s��${Zjs�� �Y��� �-$R�R s YBjB8B�}Y${ tTPB�8 �d
Bt -	 RZ{Y �Ys� �d/-{

) �{ /-{
PB� sjj { ; �� �B��B%��� �dw�D W) ( PB� sjj � ;-	� yt }s��${Zjs��

�Y� wt�tDTPB�8
 d ) �3�d + �d

bY��� � ) 7z3w�dD
zwzLeD

3 � $R s %BjZ8� PB�8 Bt -	�

_�BBP� G� b$jj ZR� �Y� PBjjBb$t� Ps{� U j�� � A� s YBjB8B�}Y${ 8TPB�8 I�ht�I $t st B}�t R��
~ 2 4� E � z� qY�t �/-	�~ # ( $P� stI Btjk $P� �w�D + �w�D ) ( PB� sjj � ; -	 � ~ � p$%�t
{, O ; � b� Ys%� � + �{ ) Q?d + 333 + Q?E ) � + �O � bY${Y $8}j$�R � + w�{ � �O D ) (� <�t{��
w�{ � �O D/-{O

) (� bY${Y }�B%�R �Y� h�R� }s�� BP �Y� {js$8� WBb� j�� � ; -	 stI \8d, 333, 8zi A�
s AsR� BP x�-	� 7$t{� -	 ) �{-{ �Y�t � ;-{ PB� RB8� { � qY���PB��� �dw�D ) �{w�D/x�-	 stI
�dw�Dw8d, 333, 8zD ) �{w�Dw8d, 333, 8zD� N�� `d, 333, `> ; x�XE A� RZ{Y �Ys� \`d, 333, `>, 8d, 333, 8zi $R s
AsR� BP x�XE� V R��s$�Y�PB�bs�I {B8}Z�s�$Bt ZR$t� �Ys� 78iw�w�DD ) ( PB� sjj i ) d, 333, z� �$%�R

( W) Q?d + 333 + Q?Ew`d, 333, `> , 8d, 333, 8zD ) �w�D + �{w�Dw`d, 333, `>, 8d, 333, 8zD )

) �w�Dw`d, 333, `>D3�{w�Dw8d, 333, 8zD )p �dw�Dw8d, 333, 8zD W) ( 3

-

WBb� j�� - A� JZsR$TYB8B��t�BZR b$�Y ��R}�{� �B �Y� %�{�B� h�jI �w?D )
�E

i)d 	i ?i
(
(?i
�

bY��� 	d, 333, 	E ; �L� 7�� �wB D ) J3B � bY��� B stI J s�� sR $t w1D� N�� �d A� �Y� tTPB�8 Bt
-	 {BtR$I���I $t {js$8 d�

]js$8 1� G� Ys%� U�w�dD ) W3�d� bY��� W )
�E

i)d 	i � 0�wJD/-	 stI U� I�tB��R �Y� N$�

I��$%s�$%� sjBt� �� �B��B%��� �Y��� �-$R�R _ ; .	w-	D RZ{Y �Ys� $P � U) _3�d �Y�t U�w�D ) y3��
bY��� y ) Ww(D�

_�BBP� 7$t{� �d/-{
) �{ /-{

stI -	 ) �{-{ � $� $R RZ^{$�t� �B }�B%� �Ys� U�w�{D/-{
) W3�{ /-{

PB� sjj { ; �� 7�� 0�w�D )
�E

i)d 	i � p$%�t { ; �� b� Ys%� U

0�w�D3Q?d + 333 + Q?E ) U�wQ?d + 333 + Q?ED ) U�w� + �{D ) U�w�D + �{ L� +U�w�{D 3

!t �Y� B�Y�� YstI�

U�w�D ) U�wQBd + 333+ QB>D )
>3
i)d

QBd + 333 + Qw�wBiDD + 333 + QB> 3

7$t{� �wBiD )
�>

7)d `i7B7� �$%�t � ;-
	 b� ��� U

U�w�Dw�D )
>3
i)d

`iiw�D3wQBd + 333+ QBi + 333 + QB>Dw�D ) 0�wJDw�D3�w�D 3



M V� NyW7 Weq!~

qY���PB���

0�w�D3�w�D + �{w�D ) 0�wJDw�D3�w�D + �{w�D L�w�D+ U�w�{Dw�D )p

wnD �w�D + >U�w�{Dw�D� w0�w�D� 0�wJDw�DD�{w�DH ) ( 3

7$t{� �{ /-{
) �d/-{

stI � $R �st��t� �B-{ � b� Ys%� U�w�{D/-{
) U�w�dD/-{

� <�t{�� wnD $8}j$�R
�Ys� U�w�dDw�D ) w0�w�D� 0�wJDw�DD�dw�D� � ;-

	�

N�� Wd ) W � Ww(D stI �Wdw?D )
�
/�/k( y�3?

� A� qskjB� R��$�R BP �Wd s� (� bY��� � )

w�d, 333, �ED ; wL � \(iDE� /�/ )
�

i �i � y� ; X stI ?� ) ?�ed 333?
�E
E � yP b� R�� �w?D )

�
� K� 3?

��

bY��� K� ) w
�E

7)d 	73�7D
�d3y�� �Y�t �Y� R��$�R � YsR }BR$�$%� �sI$ZR BP {Bt%����t{� stI Rs�$Rh�R

�w�D ) �Wd w��{sjj �Ys� 	i ; �L PB� sjj iD� qY���PB��� $P _d ) �?�w�D �Y�t _d ; .	E stI
�w_dD ) �_d3Wd� !t �Y� B�Y�� YstI� $P _1 ) _d/-	 stI � ) _13�d �Y�t�

U�w�D ) U�w_13�dD ) �w_1D3�d L _13�w�dD ) _1wW � WdD3�d ) W w(D3� U) y3� 3

N�� ZR }�B%� �Ys� �Y� PB�8 � {st A� �-��tI�I �B -	� G� t��I �Y� PBjjBb$t� U

]js$8 n� X7z/w-D stI -	 s�� $t%s�$st� PB� �Y� 4Bb �x � x ; X� BP ��

_�BBP� G� Ys%� R��t �Ys� U�w�D ) 0�wJD3� Bt - � qY$R $8}j$�R �Ys�

� H�x w�D ) �?�
D 8 x

(

0�wJ D H�Xw�DQX
i
3�w�D , � � ;- )p X7z/w-D ) \� ;- /�w�D ) (i

$R $t%s�$st� Ak �x � 7$t{� -
	 )- ~ X7z/w-D� -	 $R sjRB $t%s�$st� PB� �x � -

*�tB�� Ak �0� 0 ; b� �Y� ��sj 4Bb BP � � �0w?d, 333, ?ED ) w�	e 03?d, 333, �	E 03?ED� ]BtR$I��
s Asjj 4 s�BZtI ( ; XzL> RZ{Y �Ys� � $R I�ht�I $t 4 �-	� 7$t{� U�w�D ) y3�� y ) Ww(D�
W ) 0�w�D� 0�wJ D/-	 w]js$8 1D� b� Ys%�

w;D �	0 w�Dw�D ) �y03�w�D

PB� sjj 0 ; b stI � ; -	 RZ{Y �Ys� AB�Y 8�8A��R BP w;D s�� I�ht�I� WB�� �Ys� w;D stI �Y� Ps{�
�Ys� -	 $R $t%s�$st� PB� �0 $8}jk �Ys� � {st A� �-��tI�I �B -	� yt Ps{�� �$%�t R ; -	� R$t{�
	d, 333, 	E k (� stI-	 $R $t%s�$st� PB� �0 w]js$8 nD� �Y��� �-$R�R 0 ; b� RZ{Y �Ys��0wRD ;-	�4�
 k w;D� �$%�t s AsR� \8d, 333, 8zi BP xR-

	� b� {st I�ht�

�wRD3w8d, 333, 8zD ) ��y03�w�0wRDD3w;�0wRD38d, 333,;�0wRD38zD

stI �Y$R I�ht$�$Bt IB�R tB� I�}�tIR Bt 0� qY$R ht$RY�R �Y� }�BBP BP ]js$8 1� -

�1�1� _�BBP BP qY�B��8 d� 3�B8 tBb Bt� b� h- s ��}��R�t�s�$%� BP �Y� ���8 *U wXz, (D� w-, (D�
I�tB��I s�s$t Ak *� stI RB8� B}�t Asjj BP Xz� P z (� RZ{Y �Ys� *�dw(D �P ) \(i� G� b$jj ZR�
�Y� PBjjBb$t� b�jj ,tBbt ��RZj� w {P� >pZH %Bj� yy� }s�� xED U

N�88s d� yP P 2 Xz $R RZ^{$�t�jk R8sjj� �Y�t *wP D $R st B}�t t�$�YAB�YBBI BP ( $t - stI
*UP � *wP D Rs�$Rh�R �Y� PBjjBb$t� }�B}���$�R U
wsD� * $R s }�B}�� stI B}�t 8s}�
wAD� yP \ 2 - $R st $���IZ{$Aj� stsjk�${ RZAR�� BP {B8}j�- I$8�tR$Bt > �Y�t stk $���IZ{$Aj�
{B8}Bt�t� BP *�dw\D YsR {B8}j�- I$8�tR$Bt >� yt }s��${Zjs� �LQXw*

�dwX7z/w-DDD � 1�



!W <VN_<eW:7 q<e!ie� VW* 7!�e peWeiVNy�Vqy!W7 �

w{D� qY��� �-$R�R Q ; L RZ{Y �Ys� 'w*�dw�DD � Q PB� stk � ; ~ � yt Ps{�� $� $R }BRR$Aj� �B htI
s�A$��s�$jk R8sjj t�$�YAB�YBBIR J BP ( $t Xz stI ~ BP ( $t XzLd RZ{Y �Ys� *UJ � ~ �- $R
I�ht�I� *�dw~ �-D ) J stI */J $R s ht$�� �s8$h�I {B%��$t� b$�Y QTRY���R�

3B� � k ( R��

-� U) \F ;- / //?// U)
D E3
i)d

/?i /
1
idb1

� �i )- �4�w(D

stI -	� )-� �-	� N�� � A� sR $t �Y� ]js$8 1� �Ys� $R RZ{Y �Ys� U�w�D ) y3�� y ) Ww(D� stI  
A� �Y� %BjZ8� PB�8 $t -	 �$%�t Ak  ) �3� + �� qY� 8s$t Ps{� $R �Y� PBjjBb$t� U

N�88s 1� yP � k ( $R R8sjj stI * $R sR $t N�88s d� �Y�t 8Lq w-
	
� D c L � bY���

8Lq w-
	
� D )

8
-	

�

 3

_�BBP � N�� " ) *	w�D� bY${Y $R s YBjB8B�}Y${ tTPB�8 Bt P ~ *�dwX7z/w-DD� y� PBjjBbR P�B8 wAD
BP N�88s d stI <s��B�R: �Y�B��8� �Ys� " {st A� �-��tI�I �B s YBjB8B�}Y${ tTPB�8 Bt P � qY$R
$8}j$�R �Ys� �Y� wt�tDTPB�8 *	w D {st A� �-��tI�I �B s ��sj stsjk�${ wt�tDTPB�8 Bt P � 7$t{� * $R
}�B}�� stI-� $R s {B8}s{� RZAR�� BP *wP D� $P � k ( $R R8sjj� $� PBjjBbR �Ys� *�dw-�D $R s {B8}s{�
RZAR�� BP P � qY$R $8}j$�R �Ys�� PB� � k ( R8sjj� b� Ys%� U

8
*�ew-�D

*	w D c L 3

N�� gw*D 2 P stI g~ w*D ) *wgw*DD A� �Y� R��R BP {�$�${sj }B$t�R stI {�$�${sj %sjZ�R BP *�
��R}�{�$%�jk� ]YBBR� B}�t R��R ( ; J 2 P stI ( ; ~ 2 XzLd RZ{Y �Ys� *�dw~ �-D ) J stI
*/J UJ � ~ �- $R s �s8$h�I {B%��$t� b$�Y QTRY���R� Q � d� qY� N�88s $R s {BtR�JZ�t{� BP �Y�
PBjjBb$t� Ps{� U $P 4�w(D 2 ~ �Y�t U

wxD 8Lq w-
	
� D �

8
*�ew-�D

*	w D c L 3

N�� ZR }�B%� wxD� 7$t{� g~ w*D YsR 8�sRZ�� 9��B w7s�I:R �Y�B��8D� b� Ys%�

8
-	

�

 )

8
-	

�
~g~ w*D

 3

yt B�I�� �B }�B%� wxD� $� $R RZ^{$�t� �B }�B%� �Ys� PB� stk B}�t RZAR�� \ 2 -	� ~ g~ w*D� b$�Y
{jBRZ�� \ 2-	� ~ g~ w*D� �Y�t 8

\

 �

8
*�ew-�D

*	w D 3

N�� ZR h- \ sR sAB%�� WB�� �Ys� */*�ew\DU*
�dw\D � \ $R s ���Zjs� {B%��$t� b$�Y QTRY���R�

qY���PB���

Q

8
\

 )

8
*�ew\D

*	w D �

8
*�ew-�D

*	w D )p

8
\

 �

8
*�ew-�D

*	w D3

qY$R ht$RY�R �Y� }�BBP BP �Y� j�88s� -



d( V� NyW7 Weq!~

qY� PBjjBb$t� j�88s $8}j$�R qY�B��8 d U

N�88s n� N�� -� A� sR A�PB�� stI � ) p�w0�wJDw(DD� yP 0�w�D�� � (� �Y�t 8Lq w-
	
� D ) L �

_�BBP� qY� }�BBP b$jj A� Ak {Bt��sI${�$Bt� y� PBjjBbR P�B8 w;D �Ys� �	0 w�Dw�D ) �y03�w�D PB� sjj
0 ; b� <�t{�� �Y� wz, zDT%BjZ8� PB�8  ) �3� + � Rs�$Rh�R U

wED �	0 w D ) �1p�wyD03 

PB� sjj 0 ; b� !t �Y� B�Y�� YstI� $P 0 k ( �Y�t �0w4�w(DD V 4�w(D� A�{sZR� 	d, 333, 	E k (� qY$R
$8}j$�R �Ys�� $P 0 k ( �Y�t -	� 2 7z0w�0w-	� DD 2-	� qY���PB��� $P 8Lq w-	� D c L �Y�t

8Lq w-
	
� D c 8Lq w�0w-

	
� DD , � 0 k (3

WBb wED stI �Y� �Y�B��8 BP {Yst�� BP %s�$sAj�R $8}jk �Ys��

8Lq w�0w-
	
� DD )

8
�0w-	

� D

 )

8
-	

�

�	0 w D ) �1p�wyD0
8
-	

�

 ) �1p�wyD038Lq w-
	
� D 3

qY���PB��� $P 0�w�D� � ) p�wyD � (� 0 k ( stI 8Lq w-
	
� D c L �Y�t

8Lq w-
	
� D c 8Lq w�0w-

	
� DD ) �1p�wyD038Lq w-

	
� D � 8Lq w-

	
� D ,

s {Bt��sI${�$Bt� qY$R ht$RY�R �Y� }�BBP BP N�88s n stI BP qY�B��8 d� -

�n� _�BBP BP qY�B��8 1�

qY� }�BBP b$jj A� I$%$I�I $t �Y��� R��}R U
dX0TR��}� G� b$jj }�B%� �Ys� �Y��� �-$R�R s ���8 BP YBjB8B�}Y${ %�{�B� h�jI s� ( ; Xn� Rsk ��
RZ{Y �wB D ) B � bY��� B ) ( $R s ��IZ{�I �JZs�$Bt BP - � yt �Y$R {sR�� B A�jBt�R �B $�R Fs{BA$st
$I�sj stI $� PBjjBbR P�B8 s �Y�B��8 BP 7s$�B w{P� >7sHD� �Ys� �Y��� �-$R�R s j$t�s�$9sAj� ���8 BP
YBjB8B�}Y${ %�{�B� h�jI V Bt Xn RZ{Y �Ys� V wB D ) B � qY$R %�{�B� h�jI {st A� b�$���t $t s
RZ$�sAj� {BB�I$ts�� RkR��8 w?, r, FD $t s t�$�YAB�YBBI BP ( ; Xn sR�
wyD� V ) 	d ?

(
(? L 	1 r

(
(r L 	n F

(
(F � bY��� 	d, 	1, 	n ; �L�

1zQTR��}� G� b$jj }�B%� �Ys� $P B $R s JZsR$TYB8B��t�BZR }BjktB8$sj b$�Y ��R}�{� �B � )
	d ?

(
(? L	1 r

(
(r L	n F

(
(F � bY��� 	d, 	1, 	n ; �L stI 	dL	1 L	n k d� �Y�t B $R �JZ$%sj�t� �B Bt�

BP �Y� PB�8R $t wsD� wAD� w{D B� wID $t �Y� R�s��8�t� BP qY�B��8 1�
n�QTR��}� G� b$jj }�B%� �Ys� �Y� RZ�Ps{�R $t wsD� wAD� w{D stI wID s�� �bB Ak �bB tBtT�JZ$%sj�t��

�n�d� _�BBP BP �Y� dX0 R��}� G� b$jj I$%$I� �Y� }�BBP $t �Y��� N�88sR�

N��- A� s ���8 BP Yk}��RZ�Ps{� s� ( ; Xn� b$�Y st $RBjs��I R$t�Zjs�$�k s� (� �$%�t Ak s ��IZ{�I
�JZs�$Bt B ) (� bY��� B ; .n� ]BtR$I�� �Y� 1TPB�8 � Bt -	 sR I�ht�I $t �1� 7Z}}BR� �Ys�
�Y��� �-$R�R s ���8 BP YBjB8B�}Y${ 8s} *U wX1, (D � w-, (D RZ{Y �Ys� *�dw(D ) \(i� p$%�t s
t�$�YAB�YBBI ~ BP ( ; Xn RZ{Y �Ys� B $R I�ht�I w�Ys� $R� YsR s ��}��R�t�s�$%� B U~ � XD stI
X7z/wBD � ~ ) \(i� b� b$jj ZR� �Y� tB�s�$BtR -~ ) \� ; ~ /B w�D ) (i stI -	~ )-~ ~ \(i�

N�88s ;� yP ~ $R RZ^{$�t�jk R8sjj� �Y�t �Y��� �-$R�R s YBjB8B�}Y${ dTPB�8 � Bt -	~ � RZ{Y �Ys�
Q� ) ��

_�BBP� 3$- t�$�YAB�YBBIR J BP ( ; X1 stI ~ BP ( ; Xn RZ{Y �Ys� B YsR s ��}��R�t�s�$%� B U~ � X�
* YsR s ��}��R�t�s�$%� *UJ � Xn stI *wJD 2 ~ � VR b� Ys%� R��t A�PB�� �Y� PB�8 *	w�D �-��tIR
�B s {jBR�I YBjB8B�}Y${ 1TPB�8 Bt J � Rsk �� 7$t{� � $R {jBR�I� $� PBjjBbR P�B8 _B$t{s�?� N�88s �Ys�



!W <VN_<eW:7 q<e!ie� VW* 7!�e peWeiVNy�Vqy!W7 dd

� ) Q
 $t s R8sjj t�$�YAB�YBBI BP ( ; X1� bY��� 
 $R YBjB8B�}Y${� qY���PB��� $P b� �s,� J stI ~
R8sjj �tBZ�Y� b� {st RZ}}BR� �Ys� U
w$D� 
 $R I�ht�I $t J �
w$$D� * YsR s ��}��R�t�s�$%� *UJ �-~ �

N�� gw*,JD ) g A� �Y� R�� BP {�$�${sj }B$t�R BP */J � g~ ) g~ w*, ~ D U) *wgD 2-~ �Y� R�� BP
{�$�${sj %sjZ�R stI ; ) *�dwg~ D� G� {st {YBBR� J stI ~ $t RZ{Y s bsk �Ys�� U

w$$$D� *�dw-~ D ) J stI *UJ ~; �-~ ~ g~ $R s {B%��$t� 8s} b$�Y E RY���R� G� b$jj ZR� �Y�

tB�s�$Bt |- PB� -~ ~ g~ �

G� b$jj ZR� 
 �B {BtR��Z{� s PB�8 � Bt -~ RZ{Y �Ys� Q� ) �� N�� ZR {BtR��Z{� � Bt |- �

y� PBjjBbR P�B8 w$$$D �Ys�� �$%�t s }B$t� � ; |- � bY��� *�dw�D ) \Rd, 333, REi� �Y��� �-$R�R s
t�$�YAB�YBBI ~� 2 |- BP � stI t�$�YAB�YBBIR Jd� , 333, J

Q
� BP Rd, 333, RE� RZ{Y �Ys�

w$%D� ~� $R A$YBjB8B�}Y${ �B s Asjj $t X
1�

w%D� J 7
� �J

i
� ) !� PB� 7 W) i�

w%$D� *i� U) */Ji
�
UJ i

� � ~� $R s A$YBjB8B�}Y$R8�

3B� �s{Y i ) d, 333, E� {BtR$I�� �Y� dTPB�8 #i� Bt ~� I�ht�I Ak #i� ) ww*i�D
�dD	w
D� 7$t{�

*	w�D ) Q
� b� Ys%� Q#i� ) �/J� � *�ht� s dTPB�8 �� Bt ~� Ak

w�D �� )
d

E

Q3
i)d

#i� 3

!AR��%� �Ys� Q�� ) ��  k R�stIs�IR s��Z8�t�R� b� {st {BtR��Z{� s {B%��$t� } ) \~�i�; |- BP |-

Ak {Btt�{��I B}�t R��R� stI s {Bjj�{�$Bt BP YBjB8B�}Y${ dTPB�8R \��i�; |- � �� ; �
dw~�D� RZ{Y �Ys�

w%$$D� yP ~� � ~R W) ! �Y�t ~� � ~R $R {Bt��s{�$Aj��
w%$$$D� Q�� ) �/~� PB� sjj ��
 k �s,$t� �Y� ~�IX R8sjj� b� {st RZ}}BR�
w$-D� yP ~� � ~R W) !� *

�dw~�D ) �Ei)d J
i
� stI *

�dw~RD ) �Ei)d J
i
R � �Y�t PB� �%��k d � i � E� �Y���

�-$R�R st Zt$JZ� > ) >wiD ; \d, 333,Ei RZ{Y �Ys� J i
� �J

>
R W) !�

G� {js$8 �Ys�� $P ~� �~R W) ! �Y�t �� ) �R Bt ~� �~R� qY$R b$jj $8}jk �Ys� � �-��tIR �B |- � yt
Ps{�� j�� *�dw�D ) \�d, 333, �Ei� *

�dwRD ) \Rd, 333, REi� *
�dw~�D ) �Ei)d J

i
� stI *

�dw~RD ) �Ei)d J
i
R �

A� sR $t w$-D� p$%�t d � i � E� j�� > ; \d, 333, Ei A� RZ{Y �Ys� J i
� � J

>
R W) !� 7$t{� *

i
� ) *>R ) *

Bt J i
� � J

>
R � b� ��� P�B8 �Y� {BtR��Z{�$Bt �Ys� #i� ) #>R Bt ~� � ~R� qY$R $8}j$�R �Ys� �� ) �R Bt

~� � ~R�

y� PBjjBbR �Ys� b� {st I�ht� s dTPB�8 � Bt |- RZ{Y �Ys� Q� ) �� y� ��8s$tR �B }�B%� �Ys�
� �-��tIR �B -	~ � G� b$jj ZR� �Y� jB{sj PB�8R PB� * t�s� s R$t�Zjs� }B$t�� !AR��%� h�R�� �Ys�
$P b� �s,� ~ RZ^{$�t�jk R8sjj� �Y�t g~ ) g~ w*, ~ D stI ; ) *�dwg~ D s�� {Z�%�R RZ{Y �Ys�
X7z/wg~ D ) \(i stI X7z/w;D ) \(i� i�8s�, �Ys�� $P g~ ) �i gi stI ; ) �>;> s�� �Y�
I�{B8}BR$�$BtR BP g~ stI ; $t�B $���IZ{$Aj� {B8}Bt�t�R� �Y�t PB� �s{Y > �Y��� �-$R�R st Zt$JZ� i
RZ{Y �Ys� *w;>D ) gi � �B��B%��� $P R ; ;> ~ \(i stI � ) *wRD �Y�t ;*/xR;>

UxR;> � x�gi $R st
$RB8B�}Y$R8� qY���PB�� b� {st htI YBjB8B�}Y${ {BB�I$ts�� RkR��8R wJR, w`, 8DD stI w~�, w?, rDD
s�BZtI R stI � ��R}�{�$%�jk� RZ{Y �Ys�
w-D� JR ) \w`, 8D ; X1/ /`/ c d, /8/ c di� ~� ) \w?, rD ; X1/ /?/ c d, /r/ c di� ; � JR ) ;> � JR )
\8 ) (i stI g~ � ~� ) gi � ~� ) \r ) (i�
w-$D� *w`, 8D ) w�w`, 8D, V w`, 8DD ) w`, 8zD� PB� RB8� z � d wGY$�t�k:R jB{sj PB�8RD�



d1 V� NyW7 Weq!~

!AR��%� �Ys� Bt ~� b� Ys%� � ) _w?, rD3Q? + Qr ) QwIw?, rDQ?D� bY��� Ir ) �_� qY���PB���
*	w�D ) QwIw`, 8zDQ`D ) Q
 Bt JR stI 
/JR ) Iw`, 8zDQ` L Q/w`, 8D� bY��� / ; .wJRD� N��
/w`, 8D )

� 
i)( /iw`D8

i �

WBb� h- �( ) w?(, r(D ; ~� ~ \r ) (i stI j�� *�dw�(D ) \Rd, 333, RQi� 7$t{� *w`, 8D ) w`, 8zD
PB� w`, 8D ; JR� �Y�t JR � *�dw�(D {Bt�s$tR z }B$t�R� Rsk Rd, 333, Rz� bY��� Ri ) w?(, &i 38(D� & $R s
}�$8$�$%� z0_T�BB� BP �Y� Zt$�k stI 8z( ) r(� N�� ;� 2 \r/ ( c /r/ c di A� s R8sjj I$R, {�t����I s�
r( stI KwrD ) rdbz A� �Y� A�st{Y BP �Y� z0_T�BB� BP r� I�ht�I $t ;� stI RZ{Y �Ys� Kwr(D ) 8(� y�
PBjjBbR P�B8 �Y� I�ht$�$Bt BP #>�+ �Ys�� PB� > ) d, 333, z� b� Ys%� #>�+ ) Iw?, rDQ? L Q/>w?, rD� $t s
R8sjj t�$�YAB�YBBI BP �(� bY���

/>w?, rD )
 3
i)(

/iw?D &
>i wKwrDDi 3

<�t{��

z3
>)d

#>�+ ) zIw?, rDQ?L Q
J  3
i)(

D z3
>)d

&>i
i
/iw?D wKwrDD

i
o
) zIw?, rDQ?L zQ

J  3
i)(

/izw?D r
i
o
,

A�{sZR�
�z

>)d &
>i ) ( $P z IB�R tB� I$%$I� i� qY$R $8}j$�R �Ys� �Y� PB�8

�z
>)d #

>
�+ �-��tIR �B s

YBjB8B�}Y${ dTPB�8 Bt ~�� Rsk #� RZ{Y �Ys� Q# ) z�� =R$t� �Y� Rs8� s��Z8�t� $t �Y� B�Y�� }B$t�R
BP *�dw�D 2 P � $� $R }BRR$Aj� �B }�B%� �Ys�

�E
>)zLd #

>
�+ w�( t�s� �D� �-��tIR �B s YBjB8B�}Y${

dTPB�8 I�ht�I $t s t�$�YAB�YBBI BP �� Rsk #d� RZ{Y �Ys� Q#d ) wE � zD�� 7$t{� d
E w# L #dD ) ��

b� ��� �Ys� � �-��tIR �B s t�$�YAB�YBBI BP �� -

N�88s x� N�� - A� s ���8 s� ( ; Xn BP st $���IZ{$Aj� RZ�Ps{� b$�Y st $RBjs��I R$t�Zjs�$�k s� (�
N�� � A� s YBjB8B�}Y${ 1TPB�8 Bt -	 RZ{Y �Ys� �w�D W) ( PB� sjj � ;-	� yP � ) Q�� bY��� � $R s
YBjB8B�}Y${ dTPB�8� �Y�t - $R �JZ$%sj�t� �B �Y� ���8 BP s JZsR$TYB8B��t�BZR RZ�Ps{� $t Xn�

_�BBP� G� b$jj }�B%� �Y� j�88s $t �Y� {sR� �Ys� � $R �$%�t Ak �Y� {BtR��Z{�$Bt BP �1 stI j�s%�
�Y� ��t��sj {sR� PB� �Y� ��sI��� yt �Y$R {sR�� $P -i ) \� ;- /B?iw�D W) (i �Y�t�

wMD �/-e )
Q?1 + Q?n

B?e
/-e , �/-3 )

Q?n + Q?d
B?3

/-3 stI �/-n )
Q?d + Q?1

B?n
/-n 3

G� b$jj {BtR��Z{� s ���8 s� ( ; Xn� BP YBjB8B�}Y${ %�{�B� h�jI �� RZ{Y �Ys� �wB D ) B � 7$t{�
�w�D W) ( PB� sjj � ;-	� b� ��� �Ys� � ) 7V w�D� bY��� V $R s YBjB8B�}Y${ %�{�B� h�jI Bt -	� qY�
%�{�B� h�jI V {st A� �-��tI�I �B s s YBjB8B�}Y${ %�{�B� h�jI I�ht�I $t s t�$�YAB�YBBI BP ( ; Xn�
yt Ps{�� $P ~ $R s R8sjj 7��$t t�$�YAB�YBBI BP ( ; Xn stI V )

�n
i)d Vi

(
(?i
� bY��� Vi ; .w-~ D� �Y�t

�Y� PZt{�$BtR Vi {st A� �-��tI�I �B YBjB8B�}Y${ PZt{�$BtR Bt ~ A�{sZR� Idw~ ~ \(i,.D ) \(i�
Ak >]H wR�� �Y� }�BBP BP N�88s M BP �;D� G� b$jj I�tB�� �Y$R �-��tR$Bt Ak �Y� Rs8� j������ 7$t{�
- $R $t%s�$st� PB� V b� Ys%� V wB D ) _3B � bY��� _ ; .n� yP _w(D W) (� �Y�t b� R�� � ) d

_ 3V � yt
�Y$R {sR�� � $R s ���8 BP YBjB8B�}Y${ %�{�B� h�jI s� ( ; Xn PB� bY${Y �wB D ) B � stI b� s�� IBt��
qY���PB��� b� Ys%� Btjk �B }�B%� �Ys� _w(D ) ( j�sIR �B s {Bt��sI${�$Bt� i�8s�, �Ys� V w(D ) (�
A�{sZR� ( $R s R$t�Zjs� }B$t� BP - �

]js$8 ;� N�� V ) Vd
(
(?e

LV1
(
(?3

LVn
(
(?n

� A� RZ{Y �Ys� 7V w�D ) � Bt - � bY��� Vd, V1, Vn ; .n�
stI U ) ;V w(D A� �Y� j$t�s� }s�� BP V s� (� qY�t U

Vd?e L V1?3 L Vn?n ) d L _



!W <VN_<eW:7 q<e!ie� VW* 7!�e peWeiVNy�Vqy!W7 dn

Bt - � yt }s��${Zjs�� $P _w(D ) (� �Y�t 0�wUD ) d stI U YsR s� j�sR� Bt� tBt 9��B �$��t%sjZ��

_�BBP� !AR��%� h�R� �Ys� UV w�D ) 7V wQ�D L Qw7V w�DD ) Q� ) �� Bt -	� y� PBjjBbR P�B8 wMD stI s
R��s$�Y�PB�bs�I {B8}Z�s�$Bt �Ys� Bt -n b� Ys%�

w�D UV w�D ) UV w
Q?d + Q?1

B?n
D ) wVd?e L V1?3 �

V wB?nD

B?n
�
B?e Vd?n
B?n

�
B?3 V1?n
B?n

D� 3

!t �Y� B�Y�� YstI� V wB?nD )

) V w
(

(?n
wBDD ) >V,

(

(?n
HwBD L

(

(?n
wV wB DD ) �Vd?n 3B?e � V1?n 3B?3 � Vn?n 3B?n L _?n 3B L _3B?n

 k RZAR�$�Z�$t� �Y� sAB%� �-}��RR$Bt $t w�D stI ZR$t� �Ys� - ) \B ) (i� b� BA�s$t

UV w�D ) wVd?e L V1?3 L Vn?n � _D�

bY${Y $8}j$�R �Ys� Vd?e L V1?3 L Vn?n � _ # d Bt - � yP _w(D ) (� b� ���

0�wUD ) Vd?ew(D L V1?3w(D L Vn?nw(D ) d 3

-

N�� ] A� s s ���8 s� ( ; Xn BP s YBjB8B�}Y${ RZA8st$PBjI BP I$8�tR$Bt >� > ; \d, 1, ni� G�
b$jj Rsk �Ys� $� $R st $t%s�$st� 8st$PBjI BP _B$t{s�?� �k}� PB� �Y� %�{�B� h�jI V wA�$�4k $�8�_��D $P
wyD� ] $R R8BB�Y s� ( stI $t%s�$st� PB� V �
wyyD� yP U $R �Y� j$t�s� }s�� BP V s� ( �Y�t U/x+] $R $t �Y� _B$t{s�?� IB8s$t� $t �Y� R�tR� �Ys� $�R
�$��t%sjZ�R s�� tBt 9��B wBAR��%� �Ys� Uwx(]D ) x(]D stI �Y��� �-$R�R s j$t� f 2 X� ( ; f� RZ{Y
�Ys� sjj �$��t%sjZ�R BP U/x+] s�� {Bt�s$t�I $t Bt� BP �Y� {B8}Bt�t�R BP X ~ f�

N�88s E� yP _w(D ) ( stI ] $R st $�8�_��� PB� V � �Y�t
wsD� ] 2- � yt }s��${Zjs�� I$8w]D ) d�
wAD� yP �Y� �$��t%sjZ� BP U/x+] $R 	 W) (� �Y�t �Y� �$��t%sjZ�R BP U s�� 	� �>3	 stI d L w> � dD	�
bY��� > ; L�

_�BBP� N�� ZR }�B%� wsD� G� I�tB�� �Y� jB{sj 4Bb BP V Ak Vx ) wV dx , V
1
x , V

n
x D� x ; X� 7$t{� ] $R

R8BB�Y� b� {st {YBBR� s jB{sj {BB�I$ts�� RkR��8 w?, r, FD s�BZtI ( RZ{Y �Ys� ] 2 
 l x(] � bY���

 $R s j$t�s� RZAR}s{� BP Xn stI Uw
D ) 
� 7$t{� �Y� �$��t%sjZ�R BP U/
 s�� $t �Y� _B$t{s�?� IB8s$t�
�Y��� �-$R�R 
 ; X	 RZ{Y �Ys� �Y� �$��t%sjZ�R BP 
3U/
 Ys%� t��s�$%� ��sj }s��� N�� . ) 
3V /] �
/ ) 
3_ stI y k ( A� RZ{Y �Ys� y c E7z\�p�w	D/	 $R st �$��t%sjZ� BP .i� y� $R b�jj ,tBbt w{P�
>V�HD �Ys� �Y��� �-$R�R s t�$�YAB�YBBI J BP ( ; ] RZ{Y �Ys�
w$D� 3B� stk � ; J � .0w�D $R I�ht�I PB� sjj 0 k (�
w$$D� yP 0 k ( stI � ; J �Y�t //.0w�D// � g3��y0� bY��� g k (�

7$t{� .wB D ) /3B � $� PBjjBbR P�B8 w$D stI w$$D �Ys�
w$$$D� yP � ; J stI 0 k ( �Y�t

B w.0w�DD ) �?�
D 8 0

(

/w.Xw�DDQX
i
3 B w�D 3

WBb� /w(D ) ( stI w$$D $8}jk �Ys� �Y��� �-$R�R \ k ( RZ{Y �Ys� //w.Xw�DD/ � \3��yX� <�t{��$ 
( /w.Xw�DDQX $R {Bt%����t�� Rsk

$ 
( /w.Xw�DDQX ) K ; X� y� PBjjBbR P�B8 w$$$D �Ys�

�K3Bw�D ) q7E
0� 

B w.0w�DD ) ( )p B w�D ) ( )p � ;- )p ] 2-3



d; V� NyW7 Weq!~

7$t{� I$8Xw-D ) 1 b� 8ZR� Ys%� I$8Xw]D � 1� !t �Y� B�Y�� YstI� R$t{� - $R $���IZ{$Aj� stI $R
R$t�Zjs� s� ( ; Xn� b� 8ZR� Ys%� I$8Xw]D ) d� qY$R }�B%�R wsD�

N�� ZR }�B%� wAD� G� {st sRRZ8� �Ys� ] 2 \w?, (, (D/? ; Xi� qY$R $8}j$�R Bw?, r, FD )
r3\w?, r, FD L F34w?, r, FD� bY��� \,4 ; .n� y� PBjjBbR P�B8 _B$t{s�?�:R j$t�s�$9s�$Bt �Y�B��8
w{P� >V�HD �Ys� b� {st htI s jB{sj {BB�I$ts�� RkR��8 ? ; X RZ{Y �Ys� V w?, (, (D ) 	? (

(? stI

Vx w?, (, (D ) w�	x 3?, (, (D� N�� ZR sRRZ8� �Ys� U ) ;V w(D $R $t FB�Ist:R {stBt${sj PB�8� yt �Y$R
{sR�� �Y� �$��t%sjZ�R BP U s�� (Ve

(? w(D ) 	� (V3(r w(D stI
(Vn
(F w(D�

!AR��%� �Ys� V wB D ) _3B $8}j$�R UV wQB D ) Qw_3BD ) _3QB LB3Q_� qY���PB��� PB� � ) w?, (, (D
b� ���

wd(D UV wQBDw�D ) _w�D3QBw�D )p >V 	x wQB DHw�D ) �?�
D 8 x

(

_wVXw�DDQX
i
3 QBw�D 3

!t �Y� B�Y�� YstI� QB w?, (, (D ) \w?, (, (DQr L 4w?, (, (DQF� bY��� �$�Y�� \w?, (, (D W# (� B�
4w?, (, (D W# (� A�{sZR� ( $R st $RBjs��I 9��B BP QB � qY$R $8}j$�R �Ys� b� {st b�$�� QBw?, (, (D )
?> 3`w?D Qr L ?f38w?D QF� >, f � d� bY��� �$�Y�� ` W# ( stI `w(D W) (� B� 8 W# ( stI 8w(D W) (� yP
`, 8 W# (� j�� ZR RZ}}BR�� b$�YBZ� jBR� BP ��t��sj$�k� �Ys� > � f� stI RB

QB w?, (, (D ) ?>3`w?D wQr L ?E 8dw?DQFD ,

bY���E ) f�> � ( stI 8d ) 8b`� qY� {Yst�� BP %s�$sAj�R �w?, r, FD ) w?, rL?E, FD ) w?d, rd, FdD
$R s A$YBjB8B�}Y$R8 t�s� ( ; Xn stI $t �Y�R� t�b {BB�I$ts��R b� Ys%� QBw?d, (, (D ) ?>d `w?dD Qrd�
i��Z�t$t� �B �Y� BjI tB�s�$Bt w?d ) ? , rd ) rD� b� Ys%�

wddD QB w?, (, (D ) ?> `w?DQr 3

!AR��%� �Ys� sP��� �Y$R {Yst�� BP %s�$sAj�R (V3
(r w(D $R R�$jj st �$��t%sjZ� BP U� G� j�s%� �Y$R {B8}ZT

�s�$Bt �B �Y� ��sI��� G� s�� �B$t� �B }�B%� �Ys� (V3
(r w(D ) �> 	�

yP b� R�� Vx ) wV dx , V
1
x , V

n
x D stI Iwx, ?D ) �?�

D $ x
( _wVXw?, (, (DDQX

i
� b� ��� P�B8 wd(D stI wddD

�Ys�

�>	x?>3`w�	x ?D3QV 1x w?, (, (D ) Iwx, ?D3?> `w?DQr )p QV 1x w?, (, (D ) Iwx, ?D
`w?D

`w�	x?D
3��>	x 3Qr

stI

wd1D
(V 1x
(r

w?, (, (D ) Iwx, ?D
`w?D

`w�	x?D
3��>	x 3

WBb� R$t{� ( Vx
(x ) V wVx D� b� Ys%�

(1 V 1x
(x(r

w�D ) QV1wVx w�DD3
(Vx
(r

w�D 3

7$t{� V(w�D ) �� b� Ys%� (V+
(r w?, r, FD ) w(, d, (D� yP b� R�� x ) ( stI � ) w?, (, (D $t �Y� sAB%�

��js�$Bt� b� ���
(1 V 1x
(x(r

/wx)(,�D ) QV1w?, (, (D3w(, d, (D )
(V1
(r

w?, (, (D )p



!W <VN_<eW:7 q<e!ie� VW* 7!�e peWeiVNy�Vqy!W7 dx

wdnD
(1 V 1x
(x(r

/wx)(,(D )
(V1
(r

w(D 3

WBb� wd1D $8}j$�R �Ys�

(1 V 1x
(x(r

w?, (, (D ) ��>	x
\ (

(x

J
Iwx, ?D

`w?D

`w�	x?D

o
� >	Iwx, ?D

`w?D

`w�	x?D

�
3

7$t{� Iw(, ?D ) d� (Iwx,?D
(x ) _wVx w?, (, (DD3Iwx, ?D stI

( `w�	x?D
(x ) 	�	x?`Iw�	x?D� b� ��� PB�

x ) (
(1 V 1x
(x(r

/wx)(,w?,(,(DD ) _w?, (, (D� 	
?3`Iw?D

`w?D
� >	

qY$R �B���Y�� b$�Y _w(D ) ( stI wdnD �$%�R

(V1
(r

w(D ) �> 	

bY${Y $8}j$�R �Ys� �> 	 $R st �$��t%sjZ� BP U� 7$t{� 0�wUD ) d� �Y� B�Y�� �$��t%sjZ� BP U 8ZR� A�
d L w> � dD	� -

G� b$jj ZR� �Y� PBjjBb$t� ��RZj�� bY${Y $R s {BtR�JZ�t{� BP �Y� R�sAj� 8st$PBjI �Y�B��8 w{P�
><T_T7HD�
N�88s �� N�� . A� s ���8 s� ( ; Xz BP YBjB8B�}Y${ %�{�B� h�jI RZ{Y �Ys� .w(D ) (� 7��
U U) ;.w(D stI j�� C ) \	d, 333, 	zi A� �Y� R}�{��Z8 BP U� 7Z}}BR� �Ys� �Y��� �-$R�R s R��s$�Y�
j$t� f �Y�BZ�Y ( ; X RZ{Y �Ys� f � C ) ! stI �Y� {B8}Bt�t�R BP X ~ f s�� \d stI \1� 7��
C> ) C � \>� > ) d, 1� stI j�� o> A� �Y� $t%s�$st� RZAR}s{� BP x( X

z PB� U� ��js�$%� �B �Y�
�$��t%sjZ�R $t C> � qY�t �Y��� s�� ���8R BP $�8�_��� P> RZ{Y �Ys� x(P> ) o>� > ) d, 1�

qY� }�BBP BP �Y� sAB%� ��RZj� {st A� PBZtI $t >NT7H� N�� ZR RZ}}BR� Ak {Bt��sI${�$Bt �Ys�
_w(D ) (� N�� C ) \	d, 	1, 	ni A� �Y� R}�{��Z8 BP U ) ;V w(D� bY��� /	d/ � /	1/ � /	n/ � (� y�
PBjjBbR P�B8 0�wUD ) d �Ys� s� j�sR� Bt� BP �Y� �$��t%sjZ�R BP U $R tBtT9��B U /	d/ k (� N�� 8 A� st
�$��t%�{�B� BP U b$�Y �$t��t%sjZ� 	d stI R�� od ) X38�

]js$8 x� qY��� �-$R�R st $�8�_��� BP I$8�tR$Bt Bt� Pd �st��t� �B od�

G� b$jj }�B%� �Y� sAB%� {js$8 s� �Y� �tI� N�� ZR ht$RY �Y� }�BBP �Ys� _w(D W) ( Ak ZR$t� �Y�
{js$8� yP _w(D ) (� $� PBjjBbR P�B8 N�88s E �Ys� �>3	d $R st �$��t%sjZ� BP U� bY��� > ; L� 7$t{�
/	d/ � /	1/ � /	n/� b� 8ZR� Ys%� > ) d stI 	1 ) �	d� B� 	n ) �	d� yt AB�Y {sR�R� b� ���
C ) \	d,�	d, di� A�{sZR� 0�wUD ) d� <�t{�� sjj �$��t%sjZ�R BP U s�� tBtT9��B stI �Y��� �-$R�R
s j$t� f �Y�BZ�Y ( ; X RZ{Y �Ys� X ~ f {Bt�s$tR �bB �$��t%sjZ�R BP U $t Bt� BP $�R {B8}Bt�t�R
stI Bt� $t �Y� B�Y��� y� PBjjBbR P�B8 N�88s � �Ys� �Y��� �-$R�R st $�8�_��� P BP I$8�tR$Bt �bB�
qY���PB��� P 2- � Ak N�88s E� stI ( $R tB� s R$t�Zjs�$�k BP - � s {Bt��sI${�$Bt�

_�BBP BP {js$8 x� VP��� 8Zj�$}jk$t� V Ak s {BtR�st�� b� {st RZ}}BR� �Ys� 	d ) d stI /	1/, /	n/ �
d� ]YBBR� {BB�I$ts��R w?, rD ) w?, rd, r1D ; X 
 X1� RZ{Y �Ys� od ) \r ) (i stI U $R ��$st�Zjs��
yt �Y$R {sR�� �Y� I$&���t�$sj �JZs�$Bt sRRB{$s��I �B V $R BP �Y� PB�8 U

wd;D

F Q?
Q0 ) ?L fwrD L �w?, rD
Qr
Q0 ) \r Lpw?, rD

3

bY��� f stI \ s�� j$t�s�� � stI p s�� BP B�I�� ���s��� �Yst Bt� stI �Y� �$��t%sjZ�R BP \ s�� 	1
stI 	n� VP��� s AjBb$t�TZ} r ) ?3F ) w?3Fd, ?3F1D s� ( ; Xn� �JZs�$Bt wd;D $R ��stRPB�8�I $t�B

wd;ID

F
Q?
Q0 ) ?L ?3�dw?, FD

QF
Q0 ) ?3P L w\� {DF Lpdw?, FD

3



dE V� NyW7 Weq!~

bY��� P $R s {BtR�st� %�{�B�� �d $R BP B�I�� � d stI pd BP B�I�� � 1� qY� �$��t%sjZ�R BP �Y� j$t�s�
}s�� BP wd;ID s�� 	Id ) d� 	I1 ) 	1 � d stI 	In ) 	n � d� 7Z}}BR� h�R� �Ys� 	i W) d� i ) 1, n� yt
�Y$R {sR�� b� Ys%� p�w	IiD c ( wA�{sZR� /	i / � dD� i ) 1, n� y� PBjjBbR P�B8 N�88s � �Ys� wd;ID
YsR st $�8�_���� Pd� �st��t� �B �Y� �$��tR}s{� sRRB{$s��I �B �Y� �$��t%sjZ� d� yP ? )� w?, Fw?DD $R
s }s�s8���$9s�$Bt BP Pd� �Y�t ? )� w?, ?3Fw?DD $R s }s�s8���$9s�$Bt BP st $�8�_��� PB� V � �st��t�
�B od� yt �Y� ��t��sj {sR�� tB�� h�R� �Ys� 	

I
i W) d ) 	Id� i ) 1, n�  k s j$t�s� {Yst�� BP %s�$sAj�R

$t wd;ID� �Ys� R�tIR �Y� j$t�s� }s�� �B �Y� FB�Ist PB�8� b� ��� P ) (� VP��� �Y� AjBb$t�TZ}
F ) ?3j ) w?3jd, ?3j1D� �JZs�$Bt wd;ID wb$�Y P ) (D $R ��stRPB�8�I $t st B�Y�� �JZs�$Bt b$�Y
�$��t%sjZ�R BP �Y� j$t�s� }s�� 	IId ) d� 	II1 ) 	1 � 1� 	IIn ) 	n � 1� 7$t{� p�w	IIi D c (� i ) 1, n� b�
{st s}}jk N�88s � �B BA�s$t st $�8�_��� �st��t� �B �Y� �$��tR}s{� sRRB{$s��I �B �Y� �$��t%sjZ�
d� yP ? )� w?,jw?DD $R s }s�s8���$9s�$Bt BP �Y� $�8�_��� RB BA�s$t�I� �Y�t ? )� w?, ?13jw?DD $R s
}s�s8���$9s�$Bt BP st $�8�_��� PB� V � qY$R ht$RY�R �Y� }�BBP BP N�88s x stI BP �Y� h�R� R��}� -

i�8s�, ;� yt �Y$R ��8s�, b� stsjkR� �Y� {Bt%��R� BP N�88s x� N�� - ) \B ) (i 2 Xn

A� J�Y�b��� �Y� %�{�B� h�jI � ) 	d ?
(
(? L 	1 r

(
(r L 	n F

(
(F � bY��� 	i ; �L� i ) d, 1, n� stI

�wB D ) B � qY� {Bt%��R� BP N�88s x $R ��Z� bY�t 0�w�D )
�

i 	i W) d� yt Ps{�� j�� � A� �Y� 1TPB�8
{BtR��Z{��I sR $t ]js$8 d� y� PBjjBbR P�B8 ]js$8 1 �Ys� U�w�D ) y3�� bY��� y ) 0�w�D� d� 7$t{�
U�w�D ) 7�wQ�DD L Qw7�w�DD ) Qw7�w�DD� $P y W) ( �Y�t � ) Q� bY��� � ) y�d37�w�D�

!t �Y� B�Y�� YstI� $P 0�w�D ) d �Y�t �Y� {Bt%��R� BP N�88s x $R tB� ��Z�� sR bsR sRR����I $t �d�
]BtR$I�� PB� $tR�st{� �Y� RZ�Ps{� -wn,n,nD ) \w?, r, FD/B U) ?n L rn L Fn ) (i� bY${Y $R J�Y�b��� �B
s %�{�B� h�jI � sR sAB%� b$�Y 	i )

d
n � i ) d, 1, n� yt �Y$R {sR� b� Ys%� �wB D ) B stI U�w�D ) (�

yP � $R sR A�PB��� �Y�t �Y��� $R tB YBjB8B�}Y${ dTPB�8 � Bt -	 RZ{Y �Ys� Q� ) �� yt Ps{�� RZ}}BR�
Ak {Bt��sI${�$Bt �Ys� �Y��� �-$R�R � YBjB8B�}Y${ RZ{Y �Ys� Q� ) �� N�� V A� s ���8 s� ( ; Xn BP
YBjB8B�}Y${ %�{�B� h�jI �st��t� �B - � RZ{Y �Ys� � ) 7V w�D stI V wB D ) _3B � y� PBjjBbR P�B8 �Y�
}�BBP BP N�88s x �Ys� _w(D W) (� qY���PB��� $P . ) _�d3V �Y�t .wBD ) B � w� � .DwBD ) ( stI
B $R s h�R� $t����sj BP P U) � � .� qY� ��js�$Bt P wB D ) ( $8}j$�R �Ys� �Y� j$t�s� }s�� BP P s�
( %st$RY�R stI 0�w;.w(DD ) d� !t �Y� B�Y�� YstI� $� PBjjBbR P�B8 ]js$8 ; �Ys�

_w(D ) _w(D30�w;.w(DD ) 0�w;V w(DD ) d L _w(D )p d ) ( ,

s {Bt��sI${�$Bt�

�n�1� _�BBP BP �Y� 1zQ R��}� N�� - ) B�dw(D� bY��� B UXn � X $R s }BjktB8$sj b$�Y st
$RBjs��I R$t�Zjs�$�k s� ( ; Xn� JZsR$TYB8B��t�BZR b$�Y ��R}�{� �B �Y� %�{�B� h�jI � ) 	d ?

(
(? L

	1 r
(
(r L 	n F

(
(F � bY��� �wBD ) B stI 	d, 	1, 	n ; �L� 7Z}}BR� �Ys� �Y��� �-$R�R s ���8 BP

YBjB8B�}Y${ 8s} *U wX1, (D � w-, (D RZ{Y �Ys� *�dw(D ) \(i� G� s�� �B$t� �B }�B%� �Ys� - $R
�JZ$%sj�t� �B Bt� BP �Y� RZ�Ps{�R U -w�,R,�D� bY��� w�, R, �D ; \w1, 1, �D, w1, n, nD, w1, n, ;D, w1, n, xDi�
�E� bY��� E � d� V B� .E� bY��� E � d wR�� �Y� R�s��8�t� BP qY�B��8 1D�

WB�s�$Bt� N�� t,I ; .z� G� b$jj ZR� �Y� tB�s�$Bt t l I �B Rsk �Ys� �Y��� �-$R� ` ; .z stI s
���8 � BP A$YBjB8B�}Y$R8 s� ( ; Xz RZ{Y �Ys� `w(D W) ( stI t ) `3I H �� qY� PBjjBb$t� ��8s�,
b$jj A� ZR�I R�%��sj �$8�R $t �Y� }�BBP U

i�8s�, x� N�� t ; .z A� BP �Y� PB�8 tw`d, 333, `z�d, `zD U) tw`, 8D ) yE38ELyE�dw`D38E�dL
333Ly(w`D� bY��� y(, 333, yE�d ; .z�d stI yE ; X	� qY�t �Y��� �-$R� K(, 333, KE�1 ; .z�d RZ{Y �Ys�
t l 8ELKE�1w`D38E�1L333LK(w`D U) Iw`, 8D� �B��B%��� $P�wtD ) t� bY���� )

�z
i)d 	i `i

(
(`i
�

�Y�t 	z )
d
E � �wID ) I stI �wKiD ) wd�

i
E DKi � i ) (, 333,E � 1�

WB�� �Ys� �Y� {Yst�� BP %s�$sAj�R �dw`, 8D ) w`,
38D ) w`, 8dD� bY��� 
E ) yE� $R RZ{Y �Ys�
t H��dd w`, 8dD ) 8Ed L KyE�dw`D38

E�d
d L 333L y(w`D� bY��� Kyi ) 
�i 3yi � i ) (, 333, E� d� qY���PB���

b� {st RZ}}BR� �Ys� yE ) d� !t �Y� B�Y�� YstI � �Y� ���8 BP A$YBjB8B�}Y$R8 �w`, 8D ) w`, 8 L



!W <VN_<eW:7 q<e!ie� VW* 7!�e peWeiVNy�Vqy!W7 d�

d
EyE�dw`DD ) w`, 8dD $R RZ{Y �Ys� t H �

�dw`, 8dD ) 8Ed L KE�1w`D38
E�1
d L 333 L K(w`D U) I � bY���

K(, 333, KE�1 ; .z�d� WB�� �Ys�� �	w�DwID ) �	w�Dwt H ��dD ) �wtD H ��d ) I � !t �Y�
B�Y�� YstI� �wyi 38

iD ) �wyiD38
i L yi 3i3	z38

i ) yi 38
i � i ) (, 333,E wyE ) dD� bY${Y $8}j$�R

�Ys� 	z ) d
E stI �wyiD ) wd � i

EDyi � i ) (, 333,E � d� y� PBjjBbR �Ys�� �w8dD )
d
E8d stI

�	w�D )
d
E8d

(
(8e

L
�z�d

i)d 	i`i
(
(`i
� bY${Y YsR �Y� Rs8� �-}��RR$Bt sR �� qY$R }�B%�R �Y� ��8s�,�

N�� - ) B�dw(D stI � ) 	d ?
(
(? L 	1 r

(
(r L 	n F

(
(F � bY��� 	d, 	1	n ; �L stI �wBD ) B � G�

b$jj RZ}}BR� �Ys� 	d � 	1 � 	n�

]js$8 E� G� {js$8 �Ys� B?rF # BrrF # B?FF # BrFF # BFFF # (� yt }s��${Zjs�� b� 8ZR� Ys%�

Bw?, r, FD ) \w?, rD L4w?, rD F L g F1

bY��� �w\D ) \� �w4D ) wd� 	nD4 stI g $R s {BtR�st��
_�BBP� qY� {js$8 $R s {BtR�JZ�t{� BP �Y� PBjjBb$t� Ps{� U $P t ; .n $R RZ{Y �Ys� �wtD ) �y3t�
bY��� y k (� �Y�t t # (�

WB�� �Ys� �wB?rFD ) wd � 	d � 	1 � 	nD3B?rF � bY��� d � 	d � 	1 � 	n c (� Ak qY�B��8 d�
qY���PB�� B?rF # (� qY� B�Y�� {sR�R s�� R$8$js��

WBb� BFFF # (� $8}j$�R �Ys� B w?, r, FD ) \w?, rD L 4w?, rD F L gw?, rD F1� bY��� \,4,g s��
}BjktB8$sjR� 7$t{� B?FF # BrFF # (� g $R s {BtR�st�� qY� Ps{� �Ys� �wBD ) B $8}j$�R �Ys�
�w\D ) \ stI �w4D ) wd� 	nD4� -

G� Ys%� �bB }BRR$A$j$�$�R U �$�Y�� w$D g W) (� B� w$$D g ) (�

]sR� w$D� g W) (�G� {js$8 �Ys� $t �Y$R {sR�� 	n )
d
1 stI B l F1 L ow?, rD� bY��� �wFD ) d

1F�
�woD ) o stI o??rr ) o?rrr ) orrrr ) (� yt }s��${Zjs��

wdxD ow?, rD ) �n3r
n L �1w?D3r

1 L �dw?D3r L �(w?D ,

bY��� �n ; X stI I��w�1D � d�

yt Ps{�� R$t{� g W) ( b� ��� B l F1L4dw?, rD3FL\dw?, rD� bY��� \d ) g�d3\ stI 4d ) g�d34�
y� PBjjBbR P�B8 i�8s�, x �Ys� 	n )

d
1 stI B l F1 Low?, rD� bY��� �woD ) o� WBb� �wo??rrD )

wd� 1w	d L 	1DD3o??rr� 7$t{� 	d L 	1 k d� 	n )
d
1 � b� ��� d� 1w	d L 	1D c ( stI RB o??rr ) (�

7$8$js�jk o?rrr ) orrrr ) (� qY$R $8}j$�R �Ys� o {st A� b�$���t sR $t wdxD� bY��� �n ; X stI
I��w�1D � d�

]sR� w$�dD� g W) ( stI �n W) (�G� {js$8 �Ys� $t �Y$R {sR�� - $R �JZ$%sj�t� �B Bt� BP �Y� PBjjBb$t�
RZ�Ps{�R U V � -w1,1,1D B� -w1,n,�D� bY��� � ; \n, ;, xi�

_�BBP� y� PBjjBbR P�B8 i�8s�, x �Ys� 	1 )
d
n stI �Ys� ow?, rD l rn L Wdw?D3r L W(w?D� bY���

W(, Wd ; X>?H stI �wWiD ) wd�
i
nDWi � i ) (, d� qY���PB��� B l F1 L rn L Wdw?D3r L W(w?D�

WB�� �Ys�� $P Wi W) ( �Y�t Wiw?D $R s 8BtB8$sj BP �Y� PB�8 y3?E� y ; X	� i ) (, d� G� Ys%� �bB
}BRR$A$j$�$�R U e$�Y�� W( W# (� B� W( # (� N�� ZR {BtR$I�� h�R� �Y� {sR� W( W# (� yt �Y$R {sR�� W( 8ZR� A�
s 8BtB8$sj BP �Y� PB�8 W(w?D ) y3?E� bY��� y W) ( stI 	d ) d

E �
d
n � VP��� �Y� {Yst�� BP %s�$sAj�R

BP �Y� PB�8 w?, r, FD )� wK3?, r, FD� KE ) y� b� {st RZ}}BR� �Ys� y ) d� 7$t{� 	d L 	1 L 	n k d
b� ��� �Ys� E c E stI E ; \n, ;, xi� yt stk {sR�� b� 8ZR� Ys%� Wdw?D ) �3?> � bY��� � ; X
stI >3	d )

1
n � $P � W) (� A�{sZR� �wWdD )

1
nWd� qY$R $8}j$�R �Ys� $P E ; \;, xi �Y�t � ) ( stI

B l F1L rnL ?E� <�t{�� - $R �JZ$%sj�t� �B -w1,n,ED� E ; \;, xi� yP E ) n stI � W) (� �Y�t > ) 1
stI B l F1L rnL �3?13rL?n� WB�� �Ys� ow?, rD ) rnL �3?13rL?n ) wr�yd?Dwr�y1?Dwr�yn?D�
bY��� yd, y1, yn s�� �Y� �BB�R BP rnL �rLd ) (� qY���PB��� yd Ly1Lyn ) (� 7$t{� ( $R st $RBjs��I
R$t�Zjs�$�k BP - � b� 8ZR� Ys%� y7 W) yi $P 7 W) i� ]BtR$I�� st $RB8B�}Y$R8 � BP X1 R�tI$t� �Y�



dM V� NyW7 Weq!~

j$t�R r�yi?� i ) d, 1, n� $t�B �Y� j$t�R rL?� rL&3?� rL&
�d3?� bY��� & ) �1$7bE� y� {st A� {Y�{,�I

�Ys� o H ��dw?, rD ) 
w?n L rnD� bY��� 
 W) (� <�t{� B l F1 L 
w?n L rnD l F1 L ?n L rn stI -
$R �JZ$%sj�t� �B -w1,n,nD�

]BtR$I�� tBb �Y� {sR� W( # (� yt �Y$R {sR� B l F1 L rn L ?E3r ) F1 L rwr1 L ?ED� bY���
E � d� 7$t{� �w?E3rD ) ?E3r� b� ��� E3	d L 	1 ) d� stI RB 	d )

1
nE � WB�� �Ys� �Y� $t�JZsj$�k

	d L 	1 L 	n k d $8}j$�R �Ys� d �E c ;� yP E ) n �Y�t B l F1 � rwr1 L ?nD stI - $R �JZ$%sj�t�
�B �Y� RZ�Ps{� V � yP E ) 1 �Y�t rwr1L?1D $R YB8B��t�BZR BP I����� �Y��� stI B l F1L?nLrn� sR
b� Ys%� R��t A�PB��� <�t{�� - $R �JZ$%sj�t� �B-w1,n,nD� yP E ) d �Y�t B l F1L rwr1L?D� yt �Y$R
jsR� {sR�� sP��� �Y� {Yst��R BP %s�$sAj�R �dw?, r, FD ) w? L r1, r, FD ) w?d, r, FD stI �1w?d, r, FD )
w?eLr1 , ?e�r17 , FD ) w?1, r1, FD� b� ��� �Ys� B l F1 L ?d3r l F1 L ?11 L r11 � qY���PB�� - $R �JZ$%sj�t�
�B -w1,1,1D� -

]sR� w$�1D� g W) (� �n ) ( stI �1 W) (� G� {js$8 �Ys� $t �Y$R {sR� - $R �JZ$%sj�t� �B Bt� BP �Y�
PBjjBb$t� RZ�Ps{�R U -w1,1,�D� � � 1� -w1,n,nD� �E� E � d B� .E� E � d�

_�BBP� 7$t{� I��w�1D � d b� Ys%� �bB }BRR$A$j$�$�R U e$�Y�� I��w�1D ) (� B� I��w�1D ) d� yP
I��w�1D ) ( �Y�t ow?, rD ) �13r

1 L �dw?D3r L �(w?D� bY��� �1 ; X
	� y� PBjjBbR P�B8 i�8s�, x

�Ys� 	1 )
d
1 stI ow?, rD l r1 L W(w?D� bY��� �wW(D ) W(� qY���PB��� W(w?D 8ZR� A� s 8BtB8$sj

BP �Y� PB�8 y3?�� bY��� � � 1 stI y W) (� <�t{� B l F1 L r1 L y3?� l F1 L r1 L ?� stI -
$R �JZ$%sj�t� �B -w1,1,�D� � � 1� yP I��w�1D ) d �Y�t �1w?D ) y3?� bY��� y W) (� 7$8$js�jk� �dw?D
stI �(w?D s�� sjRB 8BtB8$sjR� bY��� I��w�dD � d stI I��w�(D � 1� A�{sZR� ( $R s R$t�Zjs�$�k BP
- � qY���PB��� b� {st b�$�� o sR ow?, rD ) ?wy3r1 L K3?f3r L �3?>D� y� PBjjBbR P�B8 i�8s�, x
�Ys� y3r1 L K3?f3r L �3?> l r1 L 
3?>� qY���PB��� o l ?wr1 L 
3?>D� WB�� �Ys� 
 W) ( A�{sZR�
( $R st $RBjs��I R$t�Zjs�$�k BP - � G� Ys%� �bB }BRR$A$j$�$�R U e$�Y�� > $R BII� B� > $R �%�t� yP
> $R BII� > ) 1E L d� �Y�t B l F1 L ?wr1 L y3?1ELdD l F1 � ?wr1 L ?1ELdD� qY���PB��� - $R
�JZ$%sj�t� �B �Y� RZ�Ps{� .E� E � d� yP > $R �%�t b� Ys%� �bB }BRR$A$j$�$�R U e$�Y�� > ) 1� B�
> k 1� yP > ) 1� �Y�t ow?, rD $R YB8B��t�BZR BP I����� �Y��� stI B l F1 L ?n L rn� sR b� Ys%�
R��t A�PB��� qY���PB��� - $R �JZ$%sj�t� �B -w1,n,nD� yP > k 1 �Y�t > ) 1wE L dD� E � d� stI
B l F1L?wr1Ly3?1EL1D l F1�?wr1�?1EL1D ) F1�?wr�?ELdDwrL?ELdD� yt �Y$R jsR� {sR�� $P
b� R�� rd ) r�?ELd� �Y�t b� ��� �Ys� B l F1�?rdwrdL1?ELdD l F1�?rwrL?ELdD� qY���PB���
- $R �JZ$%sj�t� �B �E� E � d� -

]sR� w$�nD� g W) (� �n ) �1 ) (� G� {js$8 �Ys� $t �Y$R {sR� - $R �JZ$%sj�t� �B -w1,1,1D�

_�BBP� yt �Y$R {sR�� B l F1 L �dw?D3rL �(w?D U) tw?, r, FD� 7$t{� ( $R st $RBjs��I R$t�Zjs�$�k BP -
b� 8ZR� Ys%� �d W) (� G� sRR��� �Ys� �dw?D ) y3?� bY��� y W) (� yt Ps{�� R$t{� �w�dD ) wd� 	1D�d�
�d 8ZR� A� s 8BtB8$sj BP �Y� PB�8 y3?E� y W) (� E � d� 7$8$js�jk� �(w?D ) K3?> � bY��� y ; X stI
> � 1� A�{sZR� ( $R s R$t�Zjs�$�k BP- � qY$R $8}j$�R �Ys�tr ) y3?E stIt? )Ey3?E�d3rL>K3?>�d�
yP E k d �Y�t t?w(, r, (D ) trw(, r, (D ) tFw(, r, (D ) ( PB� sjj r stI ( $R tB� st $RBjs��I R$t�Zjs�$�k
BP - � qY���PB���

B l F1 L ?wy3r L K3?>�dD l F1 L ?r l F1 L ?1 L r1 3

<�t{�� - $R �JZ$%sj�t� �B -w1,1,1D� -

]sR� w$$D� g ) (� G� {js$8 �Ys� $t �Y$R {sR� - $R �JZ$%sj�t� �B -w1,1,�D� � � 1�

_�BBP� yt �Y$R {sR� B w?, r, FD ) 4w?, rD F L \w?, rD� bY��� �w\D ) \ stI �w4D ) wd � 	nD4�
7$t{� B?rF ) (� 4 8ZR� A� BP �Y� PB�8 4w?, rD ) y ?E L K rz� bY��� E,z � d stI �$�Y�� y W) (�
B� K W) (� 7$t{� ( $R st $RBjs��I R$t�Zjs�$�k BP - � �Y�t� �$�Y�� E ) d� B� z ) d w$P tB�� �Y�t
B?w(, (, FD ) Brw(, (, FD ) BFw(, (, FD ) (D� G� Ys%� �bB }BRR$A$j$�$�R U e$�Y�� K ) (� B� K W) (� yP
K ) ( �Y�t y W) ( stIE ) d� <�t{�� B ) y? FL\w?, rD� 7$t{� - $R $���IZ{$Aj�� ? IB�R tB� I$%$I�R
\� stI RB \w?, rD ) � r� L ?3\dw?, rD� bY��� � W) (� qY���PB��

B ) y ? F L � r� L ?3\dw?, rD ) � r� L ?wy F L\dw?, rDD l r� L ? F l ?1 L F1 L r� 3



!W <VN_<eW:7 q<e!ie� VW* 7!�e peWeiVNy�Vqy!W7 d�

qY���PB�� - $R �JZ$%sj�t� �B -w1,1,�D� � � 1�

yP K W) ( �Y�t z ) d� yt Ps{�� $P y ) ( �Y�t $� $R {j�s� �Ys� z ) d� !t �Y� B�Y�� YstI� $P
y W) ( �Y�t 	n LE	d ) 	n L z	1 ) d� A�{sZR� �wB D ) B � qY$R $8}j$�R �Ys� z � E� A�{sZR�
	d � 	1� qY���PB��� z ) d stI B ) FwK r L y?ED L \w?, rD� VP��� �Y� {Yst�� BP %s�$sAj�R
�w?, r, FD ) w?, K r L y ?E, FD ) w?d, rd, FdD� b� Ys%�

B H��dw?d, rd, FdD ) rd FdL\w?d, K
�d rd�K

�d y ?ED ) rd FdL\dw?d, rdD )p B l r FL\dw?, rD

7$t{�- $R $���IZ{$Aj�� r IB�R tB� I$%$I�R \d stI b� {st b�$�� \d ) � ?�Lr34dw?, rD� bY��� � W) (�
<�t{�

B l � ?� L rwF L4dw?, rDD l ?� L r F l ?� L r1 L F1 3

qY���PB��� - $R �JZ$%sj�t� �B -w1,1,�D� � � 1� qY$R ht$RY�R �Y� }�BBP BP �Y� 1
zQ R��}�

�n�n� _�BBP BP �Y� n�Q R��}� G� b$jj ZR� �bB $t%s�$st�R U �Y� �$jtB� tZ8A�� BP - s� ( stI �Y�
PZtIs8�t�sj ��BZ} BP -	� qY� �$jtB� tZ8A�� BP - � I�tB��I Ak  w-D� $R �Y� {B8}j�- I$8�tR$Bt
BP .nb c B?, Br, BF k w{P� >�$HD� y� $R ,tBbt �Ys�  w-D ) >B?, Br, BF H( w�Y� $t���R�{�$Bt tZ8A��
BP B?, Br, BF s� ( ; XnD�  k s I$��{� {B8}Z�s�$Bt� b� Ys%�

wdED

T�z
�Z
 w-w�,R,�DD ) w�� dDwR � dDw� � dD

 w�ED ) 1wEL 1D
 wV D ) x

 w.ED ) 1EL n

3

!t �Y� B�Y�� YstI� sR b� Ys%� R��t $t e-s8}j�R d�1�n stI ; U

wd�D

T��������z
��������Z

'w$dw-	w1,1,�DDD ) �

'w$dw-	w1,n,nDDD ) M

'w$dw-	w1,n,;DDD ) 1;

'w$dw-	w1,n,xDDD ) d1(

'w$dw�	ED ) ME
'w$dwV

	D ) ;M
'w$dw.

	
ED ) ;w1EL dD

3

VR �Y� ��sI�� {st %��$Pk �sR$jk� $P b� �s,� �bB BP �Y� sAB%� RZ�Ps{�R �Y�t� �$�Y�� �Y�k Ys%�
I$&���t� �$jtB� tZ8A��R� B� I$&���t� PZtIs8�t�sj ��BZ}R� qY$R �tIR �Y� }�BBP BP qY�B��8 1�

�;� _�BBP BP qY�B��8 n�

p$%�t s R8BB�Y {B8}j�- 8st$PBjI ] � b� b$jj ZR� �Y� PBjjBb$t� tB�s�$BtR U
wyD� �>] ) �Y� RY�sP BP ���8R BP YBjB8B�}Y${ >TPB�8R Bt ] �
wyyD� �] ) �Y� RY�sP BP ���8R BP YBjB8B�}Y${ %�{�B� h�jIR Bt ] �
wyyyD� yP ] ) B�dw(D $R s ���8 s� � ; XzLd BP st stsjk�${ Yk}��RZ�Ps{� stI ~ 2 XzLd $R st B}�t
R�� bY��� B $R I�ht�I� �Y�t ]~ ) ] � ~ stI ]	~ ) ]~ ~ X7z/w]D�

qY� }�BBP BP qY�B��8 n b$jj A� $t �Y��� R��}R U

dX0 R��}� N�� - ) B�dw(D A� s ���8 BP Yk}��RZ�Ps{� s� ( ; XzLd � z � n� 7Z}}BR� �Ys�
I$8XwX7z/w-DD � z � 1 stI �Ys� �Y��� �-$R�R s 7��$t t�$�YAB�YBBI ~ BP ( ; XzLd bY��� B $R
I�ht�I stI RZ{Y �Ys� Idw-	~ ,�

z�d
-	

~
D ) \(i� qY�t ( W; X7z/w-D�



1( V� NyW7 Weq!~

1zQ R��}� N�� - ) B�dw(D A� s ���8 BP Yk}��RZ�Ps{� s� ( ; XzLd � z � n� 7Z}}BR� �Ys�
I$8XwX7z/w-DD � z� n stI �Y��� �-$R�R s ���8 BP YBjB8B�}Y${ 8s} *U wXz, (D� w-, (D RZ{Y �Ys�
*�dw(D ) \(i� qY�t �Y��� �-$R�R s 7��$t t�$�YAB�YBBI ~ BP ( RZ{Y �Ys� Idw-	~ ,�

z�d
-	

~
D ) (�

n�Q R��}� N�� - A� s ���8 BP Yk}��RZ�Ps{� s� ( ; XzLd � z � n� 7Z}}BR� �Ys� I$8XwX7z/w-DD �
z � 1� ( ; X7z/w-D stI �Y��� �-$R�R s ���8 BP YBjB8B�}Y${ 8s} *U wXz, (D � w-, (D RZ{Y �Ys�
*�dw(D ) \(i� qY�t sjj {B8}Bt�t�R BP X7z/w-D �Y�BZ�Y ( Ys%� I$8�tR$Bt z� 1�

7$t{� �Y� n�Q R��} $8}j$�R �Y� �Y�B��8 stI $R �Y� �sR$�R� Bt�� b� b$jj }�B%� $� h�R� Ak ZR$t� �Y�
B�Y�� �bB�

�;�d� _�BBP BP �Y� n�Q R��}� N�� J stI ~ A� {Btt�{��I t�$�YAB�YBBIR BP ( ; Xz stI ( ; XzLd

RZ{Y �Ys� U

w$D� B stI * Ys%� ��}��R�t�s�$%�R B U~ � X stI *UJ � XzLd RZ{Y �Ys� *wJD 2 ~ stI B H* ) (�
w$$D� *UJ �-~ $R s �s8$h�I {B%��$t�� yt }s��${Zjs� * $R ht$�� �B Bt� $t J stI *�dw-~ D ) J �

7Z}}BR� Ak {Bt��sI${�$Bt �Ys� X7z/w-~ D YsR s {B8}Bt�t�� Rsk 4� BP I$8�tR$Bt > � z� n� N��
� ; 4�~ A� s R8BB�Y }B$t� BP X7z/w-D�~ � WB�� �Ys� �Y��� �-$R�R s w7��$tD t�$�YAB�YBBI ~d 2 ~
BP � $t XzLd RZ{Y �Ys� 4 � ~d ) X7z/w-D � ~d YsR }Z�� I$8�tR$Bt > � z � n� y� PBjjBbR P�B8
w$$D �Ys� �Y��� �-$R�R R ; J RZ{Y �Ys� *wRD ) �� N�� Jd A� �Y� {Btt�{��I {B8}Bt�t� BP *�dw~dD
bY${Y {Bt�s$tR R� WB�� �Ys� *�dw�D�Jd ) \Ri� 7�� *d ) */Je UJd � ~d� VP��� {B8}BR$t� *d b$�Y
��stRjs�$BtR $t AB�Y R$I�R� b� {st RZ}}BR� �Ys� � ) ( ; XzLd� R ) ( ; Xz� *dU wXz, (D� wXzLd, (D
stI *�dd w(D ) \(i� 7$t{� X7z/w-D�~d YsR I$8�tR$Bt > � z� n� $� PBjjBbR P�B8 R��}R d stI 1 �Ys�
� ) ( $R tB� s R$t�Zjs�$�k BP - � s {Bt��sI${�$Bt� qY���PB�� sjj $���IZ{$Aj� {B8}Bt�t�R BP X7z/w-D
Ys%� I$8�tR$Bt z� 1�

�;�1� _�BBP BP �Y� dX0 R��}� qY$R R��} $R s {BtR�JZ�t{� BP �Y� PBjjBb$t� U

N�88s M� N��- A� s ���8 BP Yk}��RZ�Ps{� s� ( ; XzLd � z � n� 7Z}}BR� �Ys� I$8XwX7z/w-DD �
z� 1� qY�t �Y� PBjjBb$t� sRR���$BtR s�� �JZ$%sj�t� U

wsD� ( $R tB� s R$t�Zjs� }B$t� BP - �

wAD� qY��� �-$R�R s 7��$t t�$�YAB�YBBI ~ BP ( ; XzLd stI s YBjB8B�}Y${ R�{�$Bt V U-	~ �
xXzLd/-	

~
RZ{Y �Ys� QB�wV w�DD # d PB� sjj � ;-

	
~ �

w{D� qY��� �-$R�R s 7��$t t�$�YAB�YBBI ~ BP ( RZ{Y �Ys� Idw-	~ ,�
z�d
-	

~
D ) \(i�

wID� qY��� �-$R�R s 7��$t t�$�YAB�YBBI ~ BP ( RZ{Y �Ys� Idw-	~ , �
3
-	

~
D ) \(i�

_�BBP� y� $R tB� I$^{Zj� �B R�� �Ys� wsD $8}j$�R �Y� B�Y�� sRR���$BtR� !t �Y� B�Y�� YstI� �Y� $t���$B�
}�BIZ{� stI �Y� zTPB�8 � $tIZ{� st $RB8B�}Y$R8 &U�3-	

~
� �z�d-	

~
I�ht�I Ak &wV D ) 7V w�D� bY���

V $R s YBjB8B�}Y${ %�{�B� h�jI Bt RB8� B}�t RZAR�� BP -	~ � qY���PB��� w{D $R �JZ$%sj�t� �B wID�

wID )p wAD� p$%�t ~ sR $t wID� {BtR$I�� �Y� {B%��$t� x ) w-iD
z
i)d BP -

	
~ � bY��� -i ) \� ;

-~ /B?i w�D W) (i� N�� .i U-i � xXzLd A� I�ht�I Ak .i )
d
B?i

(
(?i
� WB�� �Ys� QB w.iD # d� 3B�

7, i ; \(, 333, zi� R�� �7i ) .i�.7� 7$t{� QB�w�7iw�DD ) ( PB� sjj � ;-7i U)-7�-i � �Y� {Bjj�{�$Bt
\�7iiz7,i)( {st A� {BtR$I���I sR s {B{k{j� $t .

dwx, �-	

~
D� <�t{�� �7i ) �i ��7� bY��� �i $R s

YBjB8B�}Y${ %�{�B� h�jI Bt-i PB� sjj i ) (, 333, z� A�{sZR� Idw-	~ , �
3
-	

~
D ) \(i� qY$R $8}j$�R �Ys�

�Y��� �-$R�R s YBjB8B�}Y${ R�{�$Bt V U-	~ � xXzLd RZ{Y �Ys� V /-i
) .i ��i PB� sjj i ) (, 333, z�

!AR��%� �Ys� QB wV D/-i
) QB w.iD� QBw�iD ) d� bY${Y }�B%�R wAD�

wAD )p wsD� N�� V U-	~ � xXzLd A� s YBjB8B�}Y${ R�{�$Bt RZ{Y �Ys� QB�wV w�DD ) d PB� sjj
� ;-	~ � qY� $I�s $R �B }�B%� �Ys� V {st A� �-��tI�I �B s YBjB8B�}Y${ %�{�B� h�jI Bt ~ � Rsk ��
7$t{� ( ;-	~ � �Y$R $8}j$�R �Ys� QB(w�w(DD ) d� qY���PB��� QB( W) ( stI ( $R tB� s R$t�Zjs� }B$t�
BP - �



!W <VN_<eW:7 q<e!ie� VW* 7!�e peWeiVNy�Vqy!W7 1d

G� b$jj ZR� �Y� PBjjBb$t� ��RZj� w{P >pTiH }�� dnnD� bY${Y $R s ��t��sj$9s�$Bt BP >]H U N�� ]
A� s 7��$t 8st$PBjI BP I$8�tR$Bt E � n stI \ 2 ] A� st stsjk�${ RZAR�� BP ] RZ{Y �Ys�
I$8Xw\D �E� n� qY�t Idw] ~\,.D ) (�

yt }s��${Zjs�� R$t{� I$8XwX7z/w-DD � z�1 ) wzLdD�n� b� Ys%�Idw~ ~X7z/w-D,.D ) (� N�� ZR
}�B%� �Ys� �Y� R�{�$Bt V {st A� �-��tI�I �B ~ � 7$t{� {BI$8~ wX7z/w-DD � 1� Ak <s��B�R: �Y�B��8
$� $R RZ^{$�t� �B }�B%� �Ys� V {st A� �-��tI�I �B s YBjB8B�}Y${ %�{�B� h�jI Bt ~ ~X7z/w-D U) ~ 	�
7$t{� - 2 XzLd� b� {st b�$�� V )

�z
i)( Vi

(
(?i
� bY��� Vi ; .w-

	
~ D� <�t{�� $� $R RZ^{$�t� �B

}�B%� �Ys� V(, 333, Vz �-��tI �B YBjB8B�}Y${ PZt{�$BtR Bt ~ 	� yt Ps{�� stk W ; .w-	~ D {st A�
�-��tI�I �B s YBjB8B�}Y${ PZt{�$Bt Bt ~ 	� N�� F ) w~iDi;O A� s N��sk {B%��$t� BP ~ 	 Ak B}�t
R��R RZ{Y �Ys�� $P ~i �-	~ W) ! �Y�t W /~i�-	

~
{st A� �-��tI�I �B s YBjB8B�}Y${ PZt{�$Bt � Rsk Wi �

Bt ~i � yP ~i �-	~ ) !� R�� Wi # (� yt �Y$R bsk b� Ys%� s {Bjj�{�$Bt wWiDi;O � bY��� Wi ; .w~iD
stI Wi ) W Bt ~i �-	~ � $P �Y$R R�� $R tB� �8}�k� qY$R $8}j$�R �Ys�� $P ~7i U) ~7 � ~i W) ! �Y�t
Wi�W7 ) W7i 3B � bY��� W7i ; .w~7iD� WBb� �Y� {Bjj�{�$Bt wW7iD~7i W)! $R st sII$�$%� {B{k{j�� qY���PB���
$P ~7i W) !� b� {st b�$�� W7i ) /i � /7 bY��� /i ; .w~iD� A�{sZR� Idw~ 	,.D ) (� qY$R $8}j$�R
�Ys� �Y��� �-$R�R _ ; .w~ 	D� I�ht�I Ak _/~i ) Wi � /i 3B PB� sjj i ; O � qY$R $8}j$�R wsD� A�{sZR�
_/-	

~
) W � -

�;�n� _�BBP BP �Y� 1zQ R��}� yt �Y$R R��} b� b$jj ZR� *BjA�sZj�:R �Y�B��8 w{P� >pT<HD U $P ] $R s
{B8}j�- 8st$PBjI BP I$8�tR$Bt z �Y�t Idw],�z�d] D l Iz�d,d

(
w]D� <�t{�� b� s�� �B$t� �B }�B%�

�Ys� �Y��� �-$R�R s 7��$t t�$�YAB�YBBI ~ BP ( ; XzLd RZ{Y �Ys� Iz�d,d

(
w-	~ D ) \(i�

3$- 7��$t t�$�YAB�YBBIR J BP ( ; Xz stI ~ BP ( ; XzLd RZ{Y �Ys� U
w$D� B YsR s ��}��R�t�s�$%� B U~ � X stI * s ��}��R�t�s�$%� *UJ � ~ �
w$$D� *UJ ~ *�dwX7z/w-DD � -	~ $R s �s8$h�I {B%��$t� b$�Y Q RY���R� G� b$jj ZR� �Y� tB�s�$Bt
J ~ *�dwX7z/w-DD ) J	�

G� {js$8 �Ys� Iz�d,d

(
wJ 	D ) IdwJ	,�z�dJ	 D ) \(i� yt Ps{�� R$t{� J $R 7��$t stI I$8Xw*�d

wX7z/w-DDD � z�n wR�� w$$D BP i�8s�, nD� b� Ys%� IdwJ	,.D ) ( w{P� >pTiHD� !t �Y� B�Y�� YstI�
stk YBjB8B�}Y${ z� dTPB�8 Bt st B}�t R�� \ 2 J 	 2 Xz {st A� b�$���t sR

z3
i)d

yi Q`d + 333+ |Q`i + 333Q`z , yi ; .w\D 3

qY$R $8}j$�R �Ys� IdwJ	,�z�dJ	 D l wIdwJ 	,.DDz ) ( � bY${Y }�B%�R �Y� sRR���$Bt�

WBb� j�� 
 ; �z�d,dw-	~ D A� g
 stI RZ{Y �Ys� ( 
 ) (� G� bst� �B }�B%� �Ys� 
 ) ( � PB�

RB8� � ; �z�d,(w-	~ D� 7$t{� *
�dw-	~ D ) J 	 stI Iz�d,d

(
wJ	D ) ( b� Ys%� �Ys� *	w
D ) ( #�

bY��� # $R s wz� d, (DTPB�8 Bt J	 BP {jsRR g � N�� � A� �Y� YBjB8B�}Y${ zTPB�8 Bt -	~ I�ht�I
sR $t �1� VR b� Ys%� R��t� *	w�D �-��tIR �B s YBjB8B�}Y${ zTPB�8 Bt J bY${Y {st A� b�$���t sR
Ww`D3Q`d+ 333+Q`z� bY��� W ; .wJD� WB�� �Ys� g ) \� ; J	/ W w�D ) (i $R �Y� R�� BP {�$�${sj }B$t�R
BP */J	 stI *wgD ) g~ $R �Y� R�� BP {�$�${sj %sjZ�R BP */J	 � yt }s��${Zjs�� $P P ) J	 ~ *�dwg~ D
stI |- )-	~ ~ g~ � �Y�t */P UP �

|- $R s {B%��$t� b$�Y ITRY���R�

=R$t� �Y� 8��YBI BP �Y� }�BBP BP N�88s ;� $� $R }BRR$Aj� �B {BtR��Z{� s wz� d, (DTPB�8 BP {jsRR

g � � Bt |- � RZ{Y �Ys� (� ) 
� qY� PB�8 � $R I�ht�I Bt |- Ak

wdMD �� )
d

Q

3
R;*�ew�D

w*RD	w#RD ,

bY��� w*RD	 I�tB��R �Y� 8s} $tIZ{�I Ak �Y� $RB8B�}Y$R8 ;*wRDUxRwXzD � x�w-	~ D� y� $R b�jj

I�ht�I A�{sZR� */P UP � |- $R s {B%��$t� 8s}� V� �Y$R }B$t�� b� BAR��%� �Ys� $P Ww(D W) ( stI ~



11 V� NyW7 Weq!~

$R R8sjj �Y�t |- )-	~ stI �Y� 1zQ R��} $R }�B%�I $t �Y$R {sR�� yP Ww(D ) (� b� 8ZR� }�B%� �Ys� �
�-��tIR �B g~ � qY� $I�s $R �Y� PBjjBb$t� U 3$- s }B$t� � ; g~ � 7$t{� (
 ) (� $� PBjjBbR P�B8 �Y�
(T_B$t{s�?� N�88s �Ys� �Y��� �-$R�R s wz � d, (DTPB�8 &� BP {jsRR g � I�ht�I $t s t�$�YAB�YBBI

~� BP � $t -	~ RZ{Y �Ys� (&� ) 
 Bt ~�� 7$t{� (w� � &�D ) (� �Y� PB�8 � � &� $R YBjB8B�}Y${�
qY���PB��� b� Ys%� Btjk �B }�B%� �Ys� � � &� �-��tIR �B ~�� PB� sjj � ; g~ � qY$R b$jj A� IBt� sR
PBjjBbR U G� b$jj I$%$I� g~ $t�B �bB }s��R� Rsk g~ ) g~d �g~1� RZ{Y �Ys�

w$$$D� g~d $R {Bt�s$t�I $t �Y� R8BB�Y }s�� BP g~ � I$8Xwg~dD ) z� d stI $P � ; g~d �Y�t � � &�
{st A� �-��tI�I �B ~� Ak ZR$t� s jB{sj PB�8 BP * �Ys� b$jj A� R�s��I $t w%D� qY$R b$jj $8}jk �Ys�

� {st A� �-��tI�I �B |- � g~d�

w$%D� I$8Xwg~1D � z � 1� yP b� RZ}}BR� �Ys� w$$$D $R }�B%�I� b� {st �-��tI � �B |- � g~d�
<�t{�� $P � ; g~1 �Y�t � � &� {st A� �-��tI�I �B ~� Ak <s��B�R: �Y�B��8� A�{sZR� g~1 � ~� YsR
{BI$8�tR$Bt � 1 $t ~��

qY���PB��� $� $R RZ^{$�t� �B }�B%� �Y� �-$R��t{� BP RZ{Y I�{B8}BR$�$Bt�

]BtR��Z{�$Bt BP g~d stI g~1� y� b$jj A� IBt� $t RZ{Y s bsk �Ys� U

w%D� 3B� stk � ; g~d stI R ; *�dw�D �Y��� �-$R� jB{sj {BB�I$ts�� RkR��8R
wJR, w`, 8D ) w`d, 333, `z�d, 8DD stI w~�, w?, rD ) w?d, 333, ?z�d, rDD s�BZtI R stI � ��R}�{�$%�jk� bY���
~� $R s t�$�YAB�YBBI BP � $t -	~ � RZ{Y �Ys� `wRD ) ?w�D ) ( ; Xz�d� 8wRD ) rw�D ) ( ; X�
*wJRD ) ~�� ?w~�D ) �z�d stI rw~�D ) � w� ) \F ; X/ /F/ c diD stI

wd�D *w`, 8D ) w`, 8ED ,

bY��� E ; L I�}�tIR Btjk Bt �Y� $���IZ{$Aj� {B8}Bt�t�R BP g~ stI *�dwg~ D bY${Y {Bt�s$t �
stI R ��R}�{�$%�jk�

7$t{� g~ ) *wgD stI g ) W�dw(D � J 	� sjj $���IZ{$Aj� {B8}Bt�t�R BP g~ stI BP *�dwg~ D
Ys%� {B8}j�- I$8�tR$Bt z� d� �B��B%��� $P 
 $R st $���IZ{$Aj� {B8}Bt�t� BP *�dwg~ D �Y�t *w
D
$R st $���IZ{$Aj� {B8}Bt�t� BP g~ � *�tB�� Ak \d �Y� R$t�Zjs� R�� BP g~ � WB�� �Ys� I$8Xw\dD c
I$8Xwg~ D stI �Ys� g~ ~\d $R R8BB�Y BP I$8�tR$Bt z�d� N�� 
 stI *w
D A� sR A�PB�� stI I�tB��
Ak *
 �Y� ��R��${�$Bt */
U 
 � *w
D� N�� \
 ) \R ; 
 ~ *�dw\dD/ �yz>w;*
wRDD � z� 1i� WB��
�Ys� *w\
D stI \

I

 ) *�dw*w\
DD s�� stsjk�${ RZAR��R BP |- stI J	� AB�Y BP I$8�tR$Bt � z� 1�

qY���PB��� �Y� {jBRZ�� $t J � \
I

 $R sjRB st stsjk�${ RZAR�� BP J 2 X

z BP I$8�tR$Bt � z� 1�

7�� 4 ) �
 *w\
I

D w$t �Y� Zt$Bt 
 �ZtR B%�� sjj $���IZ{$A� {B8}Bt�t�R BP *�dwg~ DD� g~1 )

\d � 4 stI g~d ) g~ ~ g~1� qY�t I$8Xwg~dD ) z � d stI I$8Xwg~1D � z� 1� N�� ZR }�B%�
w%D�

i�8s�, �Ys� $P � ; g~d stI R ; *�dw�D� �Y�t g~ stI *�dwg~ D s�� R8BB�Y BP I$8�tR$Bt
z� d s� � stI R ��R}�{�$%�jk stI ;*wRD/xR*�ewg~ DUxR*

�dwg~ D � x�wg~ D $R st $RB8B�}Y$R8� yP
R W; g �Y�t� $t Ps{� ;*wRDUxRXz � x�w-	~ D $R st $RB8B�}Y$R8 stI $� $R {j�s� �Ys� b� {st BA�s$t
{BB�I$ts�� RkR��8R Rs�$RPk$t� wdED b$�Y E ) d� yP R ; g� $� PBjjBbR P�B8 �Y� $8}j${$� PZt{�$Bt
�Y�B��8 �Ys� �Y��� �-$R� jB{sj {BB�I$ts�� RkR��8R wJR, w`, 8D ) w`d, 333, `z�d, 8DD stI w~�, w?, rD )
w?d, 333, ?z�d, rDD� bY��� `wRD ) ?w�D ) ( ; Xz�d� 8wRD ) rw�D ) ( ; X� *wJRD ) ~� stI *w`, 8D )
w`, Ww`, 8DD bY��� W ; .wJRD stI W8w(, (D ) (� G� {st sRRZ8� *�dwg~ D � JR ) \8 ) (i stI
g~ � ~� ) \r ) (i� qY$R $8}j$�R �Ys� Ww`, (D # ( stI Ww`, 8D ) /w`, 8D38E PB� RB8� E � 1�
bY��� / W# (� WBb� �Y� R�� BP {�$�${sj }B$t�R BP * $t JR $R I�ht�I Ak W8 ) ( stI $R {Bt�s$t�I $t
*�dwg~ D � JR ) \8 ) (i� 7$t{� W8w`, 8D ) 8E�dwE3/w`, 8D L 83/8w`, 8DD� b� ��� �Ys� /w`, (D W) (
PB� sjj w`, (D ; JR� qY���PB�� Ak �s,$t� s R8sjj�� JR b� {st RZ}}BR� �Ys� JR $R R$8}jk {Btt�{��I
stI �Ys� / ; .	wJRD� N�� _ ; .	wJRD A� RZ{Y �Ys� _E ) / stI {BtR$I�� �Y� {Yst�� BP %s�$sAj�R
$t s t�$�YAB�YBBI BP R �$%�t Ak `I ) `� 8I ) /w`, 8D38� yt �Y� {BB�I$ts�� RkR��8 w`I, 8ID b� Ys%�
*w`I, 8ID ) w`I, w8IDED� <�t{�� b� ��� }�B}���k w%D�



!W <VN_<eW:7 q<e!ie� VW* 7!�e peWeiVNy�Vqy!W7 1n

yt B�I�� �B }�B%� �Ys� � {st A� �-��tI�I �B s t�$�YAB�YBBI BP stk }B$t� � ; g~d� b� t��I s
j�88s�

N�88s �� 3B� stk � ; g~d �Y��� �-$R�R s {BB�I$ts�� RkR��8 w~�, w?, rD ) w?d, 333, ?z�d, rDD RZ{Y
�Ys� U
wsD� ?w�D ) ( ; Xz�d� rw�D ) ( ; X� ?w~�D ) �z�d stI rw~�D ) ��
wAD� g~d � ~� ) \r ) (i�
w{D� qY��� �-$R� ( � y c d� � k ( stI s {B8}s{� t�$�YAB�YBBI �� ) � BP � RZ{Y �Ys� RZ{Y �Ys�

$P � ) �zw?, rD Q?d + 333 + Q?z�d L
�z�d

i)d �iw?, rDQ?d + 333 + Q?i�d + Q?iLd + 333 + Qr� �Y�t

w1(D Ey? \/�dw?, rD/, 333, /�zw?, rD/i � �3/r/�y , � w?, rD ; �I U) � ~ \r ) (i 3

_�BBP� 3$- � ; g~d stI j�� *�dw�D ) \Rd, 333, R�i� 7$t{� g~d $R R8BB�Y BP {BI$8�tR$Bt Bt�
$t -	~ � b� {st htI s jB{sj {BB�I$ts�� RkR��8 w4, w?, rDD s�BZtI � RZ{Y �Ys� ?w�D ) ( ; Xz�d�
rw�D ) ( ; X stI g~d�4 ) \r ) (i� p$%�t Ri ; *

�dw�D h- jB{sj {BB�I$ts�� RkR��8R wJi , w`i , 8iD )
w`id, 333, `iz�d, 8iDD stI w~i , w?i , riD ) w?id, 333, ?iz�d, riDD sR $t w%D� bY��� *w`i , 8iD ) w`i , 8

Ei

i D�
Ei ; L� !AR��%� �Ys� Ed L 333LE� ) Q� G� {st RZ}}BR� b$�YBZ� jBR� BP ��t��sj$�k �Ys� ~i 2 4
PB� sjj i ) d, 333, �� N�� � A� s {B8}s{� t�$�YAB�YBBI BP � RZ{Y �Ys� � 2 �i ~i �

7$t{� g~d � ~i ) \r ) (i ) \ri ) (i� �Y��� �-$R�R s {BtR�st� >d k d RZ{Y �Ys�

w1dD >�dd 3/rwFD/ � /riwFD/ � >d3/rwFD/

PB� sjj F ; � stI sjj i ) d, 333, �� WBb� h- s }B$t� �( ) w?(, r(D ; � ~ \r ) (i� yt �Y� {BB�I$ts��
RkR��8 ~i b� Ys%� �( ) w?(i , r(iD stI *

�dw�(D�Ji ) \w?(i , �f38(iD U) Rf(i / f ) d, 333, Eii� bY��� �

$R s }�$8$�$%� E0_
i �BB� BP Zt$�k stI 8

Ei

(i ) r(i � N��

#/Ji ) #zw`i , 8iDQ`id + 333 + Q`iz�d L
z�d3
>)d

#>w`i , 8iD Q`id + 333 + Q`i>�d + Q`i>Ld + 333 + Q8i

bY��� #d, 333, #z ; g wJiD w��{sjj �Ys� *	w
D ) (#D� qY� $t%��R� BP * P�B8 s R8sjj t�$�YAB�YBBI

BP �( �B s R8sjj t�$�YAB�YBBI BP Rf(i {st A� b�$���t sR �
f
(iw?i , riD ) w?i , �

f3r
dbEi

i D� bY��� r
dbEi

i $R

s A�st{Y BP �Y� E0_
i �BB� BP ri � qY���PB��� �Y� {Bt��$AZ�$Bt �B �Y� RZ8 $t wdMD bY${Y {B8�R P�B8

*�dw�D �Ji � $t �Y$R t�$�YAB�YBBI BP �(� $R BP �Y� PB�8 d
Q

�Ei

>)d �
i
>

�i> ) w�
>
(iD	w#D ) �i>zQ?id + 333 + Q?iz�d L

z�d3
E)d

�i>EQ?id + 333 + Q?i,E�d + Q?i,ELd + 333 + Qri

bY���

�i>z ) #zw?i , �
> 3r

dbEi

i D stI �i>E ) #Ew?i , �
>3r

dbEi

i D3
d

Ei
�> 3r

dbEi�d
i , E ) d, 333, z� d

7$t{� #d, 333, #z s�� ABZtI�I $t *�dw�D � Ji � b� ��� P�B8 �Y� sAB%� ��js�$BtR �Ys�

w11D /�i>Ew?i , riD/ � �i 3/ri /
�wd�dbEiD ,



1; V� NyW7 Weq!~

bY��� �i k (� WBb� j�� ZR b�$�� �
i
> $t �Y� {BB�I$ts�� RkR��8 w?, rD sR

�i> ) �id>zQ?d + 333 + Q?z�d L
z�d3
E)d

�id>EQ?d + 333 + Q?E�d + Q?ELd + 333 + Qr 3

7$t{� w?, rD )� w?i , riD $R s I$&�B8B�}Y$R8 PB� sjj i ) d, 333, �� b� ��� P�B8 w1dD stI w11D �Ys�

w1nD /�id>Ew?, rD/ � �di 3/r/
�wd�dbEiD ,

PB� sjj E ) d, 333, z� bY��� �di k (� G� j�s%� �Y$R jsR� {B8}Z�s�$Bt PB� �Y� ��sI��� 7�� y )

Ey?\d� dbEi / i ) d, 333, �i stI � )
��

i)d �
d
i � 7$t{� � )

��
i)d

�Ei

>)d �
i
> � b� BA�s$t P�B8 w1nD �Ys�

/�Ew?, rD/ ) /
3
i

3
>

�id>Ew?, rD/ �
3
i

3
>

/�id>Ew?, rD/ � �3/r/�y ,

PB� sjj E ) d, 333, z� -

yt B�I�� �B ht$RY �Y� }�BBP BP qY�B��8 n $� $R �tBZ�Y �B RYBb �Ys� � {st A� �-��tI�I �B �Y�
{B8}s{� t�$�YAB�YBBI BP �� �� 2 ~�� j$,� $t N�88s �� N�� &� A� s g

 PB�8 Bt ~� RZ{Y �Ys�
(&� ) 
/~� � WB�� �Ys� � � &� $R YBjB8B�}Y${ Bt ~� ~ w~� � g~dD� 7��

&� ) &zw?, rDQ?d + 333 + Q?z�d L
z�d3
i)d

&iw?, rDQ?d + 333 + Q?i�d + Q?iLd + 333 + Qr

bY��� &d, 333, &z ; g
 w~�D� 7$t{� �� &� $R YBjB8B�}Y${ Bt ~� ~ w~� �g~dD� b� ��� �Ys� �E � &E ;

.w~� ~ w~� �g~dDD� PB� sjj E ) d, 333, z� !t �Y� B�Y�� YstI /&E/ $R ABZtI�I $t ��� <�t{��

w1;D /�Ew?, rD� &Ew?, rD/ � �d3/r/
�y , � w?, rD ; �� ,

PB� sjj E ) d, 333, z� bY��� �d $R s }BR$�$%� {BtR�st�� 7$t{� ( � y c d� w1;D $8}j$�R �Ys�� PB� s h-�I
?� �Y� YBjB8B�}Y${ PZt{�$Bt r )� �Ew?, rD� &Ew?, rD YsR s ��8B%sAj� R$t�Zjs�$�k s� r ) (� <�t{��
�Ew?, rD� &Ew?, rD �-��tIR �B �� sR s YBjB8B�}Y${ PZt{�$Bt� PB� sjj E ) d, 333, z� qY$R ht$RY�R �Y�
}�BBP BP qY�B��8 n� -

i�P���t{�R

>V�H z� V�tBjI U "]Ys}$���R 7Z}}j?�8�t�s$��R I� js qY?�B�$� I�R ?eJZs�$BtR *$&?���t�$�jj�R !�I$ts$��R"

� ?eI$�$BtR �yi� d�M(�
> T*H 3�  sjIsRRs��$ stI  � *bB�, U "!t R�{BtI B�I�� j$t�s� I$&���t{$sj �JZs�$BtR b$�Y sj��A�s${

RBjZ�$BtR"� V8��${st FBZ�tsj BP �s�Y� d(d wd���D� tB� d� }}� ;1T�E�
>]H <� ]s��st U "7Z� j� }��8$�� }�BAjr�8� I� ]BZR$t"� ]�i� V{sI� 7{�� 1(� wd�nMD� }�� xxMTxE(�
>3H N� i� 3B�I U "VZ�B8B�}Y${ 3Zt{�$BtR" � 1zQ �I$�$Bt � ]Y�jR�s _ZAj� ]B�� W�O� wd�xdD

>pT<H p�$^�YRT<s��$R U "_�$t{$}j�R BP Vj��A�s${ p�B8���k"� FBYtTG$j�k stI 7BtR� d��;�
>pTiH <� p�sZ��� stI i� i�88��� U "qY�B�k BP 7��$t 7}s{�R" � p�ZtIj�Y��t I�� 8s�Y�8s�$RY�t

G$RR�tR{YsP��t 1nE� 7}�$t��� z��js�� d����
>pZH i� ]� pZtt$t� U "yt��BIZ{�$Bt �B YBjB8B�}Y${ PZt{�$BtR BP R�%��sj %s�$sAj�R" � GsIRbB��Y m

 �BB,R\]Bj� _ZAj$RY$t� ]B8}� d��(�



!W <VN_<eW:7 q<e!ie� VW* 7!�e peWeiVNy�Vqy!W7 1x

><sH p� <sj}Y�t U "7Z� js i?�IZ{�$Bt I�R ?eJZs�$BtR *$&?���t�$�jj�R N$t?�s$��R sZ- 3B�8�R yt�?���sAj�R"
� �?�8B$��R }�?�R�t�?�R rs j:V{sI�8$� I�R 7{$�t{�R� �� ��zyyy� 1� R?��$�� zL d� dMM;� }�� d�

><sTdH "!�Z%��R I� p�T<� <sj}Y�t� �B8� yyy"� psZ�Y$��Tz$jjs�R� d�1d� }�� dT1E(�
><$H 3� <$�9�A�Z{YU "7$t�Zjs�$�$�R stI �-B�${ R}Y���R"� 7�8$ts$��  BZ�As,$� d�� stt?�� d�EE\d�E�� zL

nd;�
><T_T7H �� <$�RY� ]� _Z�Y stI �� 7YZA U "yt%s�$st� �st$PBjIR" � N�{�Z�� WB��R $t �s�Y� xMn wd���D�

7}�$t���Tz��js��
>�H 3� �j�$tU "N�{�Z��R Bt �Y� ${BRsY�I�Bt stI �Y� RBjZ�$Bt BP �JZs�$BtR BP �Y� hP�Y I�����"� *B%��

d�xE�
>NT7H V� N$tR W��B� ��p� 7Bs��RU "Vj��A�s${ RBjZ�$BtR BP BtI�TI$8�tR$Btsj PBj$s�$BtR"� F� *$&� p�T

B8���k ;n wd��ED }�� Ex1TE�n�
>�$H F� �$jtB� U "7$t�Zjs� }B$t�R BP {B8}j�- Yk}��RZ�Ps{�R"� _�$t{��Bt =t$%� _��RR stI �Y� =t$%�

BP qB,$B _��RR� d�EM�
>7H <� V� 7{Ybs�9 U "=�A�� I$�`�t$��8 3[sjj�� $t b�j{Y�t I$� psZRR$R{Y� Yk}����B8���$R{Y� i�$Y�

�$t� sj��A�s$R{Y� 3Zt{�$Bt $Y��R %$����t ej�8�t��R Is�R��jj�"� FBZ�tsj P�I� ��$t� ZtI st��b�
�s�Y� �x� }}� 1�1Tn�x�

>7sH �� 7s$�B U "+ZsR$YB8B��t� $RBj$���� 7$t�Zjs�$�[s����t %Bt <k}��4[s{Y�t"� yt%�t�� �s�Y� d;
wd��dD� }}� d1nTd;1�

V� N$tR W��B

ytR�$�Z�B I� �s��8�${s _Z�s � V}j${sIs

eR��sIs *Bts ]sR�B�$ts� dd(

<B��B� i$B I� Fst�$�B�  �sR$j

eT�s$j T sj{$I�R=$8}s�A�


