
GY�t �B 7Ys�� *�8stI ytPB�8s�$Bt $t s 7$8}j� 7Z}}jk ]Ys$t2

pZ$jj��8B psjj��B
*�}s��8�t� BP ytIZR��$sj et�$t���$t� stI !}��s�$BtR i�R�s�{Y

]BjZ8A$s =t$%��R$�k $t �Y� ]$�k BP W�b OB�,

O$t� <Zst�
�sst �s�$�{$B�jZ

stI
O$t� qs� N�Zt�

q� F� Gs�RBt i�R�s�{Y ]�t���
OB�,�Bbt <�$�Y�R� WO d(x�M

1( WB%�8A�� 1(((

VAR��s{�

G� sRR�RR �Y� A�t�h�R BP RYs�$t� I�8stI $tPB�8s�$Bt $t s RZ}}jk {Ys$t {BtR$R�$t� BP
s R$t�j� RZ}}j$�� stI s R$t�j� ���s$j��� qY� ���s$j�� Ps{�R _B$RRBt I�8stIR� �{BtB8$�R BP
R{sj� $t B�I��$t�� stI }js{�R B�I��R b$�Y �Y� RZ}}j$�� s{{B�I$t� �B s w<, �D }Bj${k� qY�
RZ}}j$�� }js{�R B�I��R P�B8 st BZ�R$I� RBZ�{� b$�Y s8}j� R�B{,� qY� RZ}}j$��:R }�BAj�8
$R �B 8$t$8$9� YBjI$t� stI As{,B�I�� }�tsj�k {BR�R b$�Y B� b$�YBZ� ���s$j I�8stI
$tPB�8s�$Bt� G� RYBb �Ys� �Y� RZ}}j$��:R B}�$8sj }Bj${k ZtI�� I�8stI $tPB�8s�$Bt
RYs�$t� ��RZj�R $t s {BR� �Ys� $R $tI�}�tI�t� BP �Y� B�I�� R$9� <� !Z� tZ8��${sj R�ZIk
$tI${s��R �Ys� �Y$R }Bj${k $R R$�t$h{st�jk 8B�� {BR� �&�{�$%� �Yst �Y� RZ}}j$��:R B}�$8sj
AsR�uR�B{, }Bj${k� $t �Y� sAR�t{� BP I�8stI $tPB�8s�$Bt� qY� RZ}}j$��� YBb�%��� {st IB
A����� �Yst PBjjBb$t� s AsR�uR�B{, }Bj${k Ak I�jsk$t� B�I��R s��$%$t� P�B8 �Y� ���s$j���
G� {BtR$I�� �bB I�jsk AsR�uR�B{, }Bj${$�R� h-�I stI �stIB8� stI RYBb �Ys� �stIB8
I�jsk AsR�uR�B{, }Bj${$�R s�� B}�$8sj�

qY��� s�� �Y��� R{Y�8�R� $t{��sR$t�jk 8B�� I$^{Zj� �B $8}j�8�t�� �Ys� ��RZj� $t
jBb�� �-}�{��I {BR�R PB� AB�Y �Y� RZ}}j$�� stI �Y� ���s$j��� qY� h�R� $R I�8stI $tPB�T
8s�$Bt RYs�$t�� qY$R bB�,R $P �Y� ���s$j��:R �-}�{��I {BR� I�{��sR�R sR s {BtR�JZ�t{� BP
�Y� RZ}}j$��:R B}�$8sj ZR� BP I�8stI $tPB�8s�$Bt� qY� R�{BtI $t%Bj%�R I�8stI $tPB�T
8s�$Bt R�jj$t�� qY$R bB�,R� $P �Y� ���s$j��:R �-}�{��I {BR� $t{��sR�R� AZ� �Y$R $t{��sR� $R
R8sjj�� �Yst �Y� I�{��sR� $t �-}�{��I {BR� �Ys� s{{�Z�R �B �Y� RZ}}j$��� 3$tsjjk� $P t�$T
�Y�� RYs�$t� tB� R�jj$t� $R 8Z�Zsjjk A�t�h{$sj� �Y� RZ}}j$�� stI �Y� ���s$j�� {st `B$t�jk
8$t$8$9� �Y� RZ8 BP �Y�$� �-}�{��I {BR�R stI RYs�� �Y� A�t�h�R BP IB$t� RB�

d



d yt��BIZ{�$Bt

7$t{� �Y� �s�jk d��(R� j�sI��R $t 8stk $tIZR��$�R Ys%� ��sj$9�I �Ys� �Y�k 8ZR� �s,� �Y�

%$�b}B$t� BP �Y� RZ}}jk {Ys$t �B ��IZ{� $t%�t�B�k {BR�R stI $8}�B%� jB�$R�${R� �s`B� ��T

�s$j��R Ys%� $t$�$s��I �&B��R �B �tsAj� I�8stI PB��{sR� {BjjsAB�s�$Bt stI `B$t� $t%�t�B�k

8sts��8�t�� qY�R� �&B��R Ys%� ���s�jk A�t�h��I P�B8 �Y� sI%�t� BP �j�{��Bt${ {Btt�{�$%T

$�k ��{YtBjB�$�R stI $tIZR��kTb$I� R�stIs�IR wRZ{Y sR zVW\e*y stI yt���t��\]_3iD� !t�

BP �Y� R$8}j�R� PB�8R BP ���s$j��\RZ}}j$�� {BjjsAB�s�$Bt $R �Y� RYs�$t� BP I�8stIustI �BBIR

8B%�8�t�u��js��I Is�s� qY��� $R s {B88Bt A�j$�P �Ys� �Y$R $8}�B%�R �Y� RZ}}j$��R: sA$j$�k

�B PB��{sR� I�8stIR stI �B }�BIZ{� �Y� �$�Y� s8BZt� BP }�BIZ{�R s� �Y� �$�Y� �$8� bY$j�

8s$t�s$t$t� 8$t$8Z8 $t%�t�B�k j�%�jR�

qY� 8BR� {B88Bt PB�8 BP I�8stI $tPB�8s�$Bt RYs�$t� $R PB� ���s$j��R �B R�tI }B$t�T

BPTRsj�R w_!7D stI $t%�t�B�k }BR$�$Bt $tPB�8s�$Bt �B �Y� RZ}}j$��R �Y�BZ�Y e*y B� B�Y��

�j�{��Bt${ 8�stR� yP ZR�I }�B}��jk� �Y� RZ}}j$��R {st $tP�� Rsj�R �s��R� I�8stI R�sRBtsj$�k�

stI }�B8B�$Btsj �&�{�R P�B8 _!7 Is�s� 3Z��Y��8B��� RZ}}j$��R 8sk A� sAj� �B I�IZ{�

�Y� $t%�t�B�k {Bt��Bj }Bj${$�R ZR�I Ak ���s$j��R� stI �Y���PB�� A� $t s A����� }BR$�$Bt �B

st�${$}s�� PZ�Z�� B�I��R�

G$�YBZ� �Y� �-}j${$� }ZRY P�B8 �Y� ���s$j��R� 8stk RZ{Y {BjjsAB�s�$Bt stI Is�s RYs�$t�

�&B��R bBZjI tB� Ys%� Ys}}�t�I� Gsju�s��� �Y� ���s$j$t� $tIZR��k RZ}}jk {Ys$t 8sts��T

8�t� j�sI��� I�%�jB}�I s }�B}�$��s�k RkR��8 {sjj�I i��s$j��N$t, $t �Y� �s�jk d��(R� Gsju

�s�� ��JZ�R��I �Y�$� ,�k RZ}}j$��R �B $tR�sjj i��s$j��N$t, Bt I�R$�ts��I _]R {Btt�{��I �B

�Y� YBR� RkR��8 s� Gsju�s��R yq }�B{�RR$t� {�t���� qY� i��s$j��N$t, sjjBb�I �Y� RZ}}j$��R

�B %$�b s b$I� %s�$��k BP I�8stIT��js��I $tPB�8s�$Bt RZ{Y sR _!7� $t%�t�B�k� stI PB��{sR�R

s� I$&���t� R�B�� jB{s�$BtR� !�Y�� ���s$j��R �t{BZ�s��I �Y�$� RZ}}j$��R �B R�� Z} {BjjsAB�s�$%�

PB��{sR� stI $t%�t�B�k ��}j�t$RY8�t� }�B��s8R RZ{Y sR z�tIB� �sts��I yt%�t�B�k wz�yD�

yt z�y }�B��s8R� �Y� RZ}}j$��R 8s,� wRB8��$8�R� `B$t�jk b$�Y ���s$j��RD $t%�t�B�k ��}j�tT

$RY8�t� I�{$R$BtR AsR�I Bt _!7 stI $t%�t�B�k $tPB�8s�$Bt ��stR8$���I P�B8 �Y� ���s$j��R�

qY� RZ}}j$��R Ys%� �Y� {YB${� BP I�{$I$t� bY${Y }�BIZ{�R $t �Y� ���s$j��R I$R��$AZ�$Bt {�t���R

t��I �B A� ��}j�t$RY�I sR jBt� sR {���s$t }��TI�ht�I AZR$t�RR 8�sRZ��8�t�R s�� 8��� yt

1



�Y�B�k� �Y$R {BZjI sjjBb �Y� RZ}}j$��R �B B}�$8$9� �Y� {BB�I$ts�$Bt A��b��t ��}j�t$RY8�t�

I�{$R$BtR� }�BIZ{�$Bt R{Y�IZj$t�� stI I$R��$AZ�$Bt�

!P {BZ�R�� ���s$j��R 8sk Ys%� {Bt{��tR sABZ� YBb I�8stI $tPB�8s�$Bt $R �B$t� �B A� ZR�I

Ak �Y� RZ}}j$��� 3$�R� stI PB��8BR�� ���s$j��R ��JZ�R� RZ}}j$��R �B 8s$t�s$t {BthI�t�$sj$�k

BP I�8stI $tPB�8s�$Bt� yt 8BR� {sR�R� ���s$j��R bst� �B 8s,� RZ�� �Y�$� Is�s b$jj tB� A�

s{{�RR$Aj� �B {B8}��$�B�R� !t �Y� B�Y�� YstI� ���s$j��R sjRB Ys%� {Bt{��tR sABZ� YBb �Y�

RYs��I I�8stI $tPB�8s�$Bt 8$�Y� A� ZR�I B}��s�$Btsjjk Ak �Y� RZ}}j$�� $t bskR tB� �B

�Y�$� sI%st�s��� 3B� $tR�st{�� ���s$j��R ZRZsjjk ��JZ�R� �Ys� RZ}}j$��R $t z�y }�B��s8R �B

8��� R��%${� j�%�j ��JZ$��8�t�R� qY$R $R �B �tRZ�� �Ys� RZ}}j$��R ��IZ{�$Bt $t ht$RY�I �BBIR

$t%�t�B�$�R b$jj tB� Ys%� st sI%��R� �&�{� Bt �Y�$� sA$j$�k �B ��R}BtI �B ���s$j��R B�I��R� qY$R

I�8BtR��s��R �Ys� ���s$j��R A�j$�%� RZ}}j$��R {st $8}�B%� �^{$�t{k Ak ��IZ{$t� $t%�t�B�k

j�%�jR bY$j� s{Y$�%$t� �Y� Rs8� B� Y$�Y�� R��%${� j�%�jR �Y�BZ�Y $t{��sR�I I�8stI %$R$A$j$�k�

yP �Y$R A�{B8�R s ��sj$�k� $� {st ��stRjs�� $t�B s {BR� sI%st�s�� PB� AB�Y �Y� ���s$j��R stI

�Y� RZ}}j$��R� qYZR� Bt� {�t��sj JZ�R�$Bt $R bY��Y�� RYs�$t� I�8stI $tPB�8s�$Bt {st A�

8Z�Zsjjk A�t�h{$sj� stI bYs� �B IB $P $� $R tB��

yt �Y$R }s}�� b� {BtR$I�� s RZ}}jk {Ys$t {BtR$R�$t� BP s R$t�j� RZ}}j$�� stI s R$t�j�

���s$j�� Ps{$t� _B$RRBt I�8stIR bY��� �Y� ���s$j�� }js{�R As�{Y B�I��R s{{B�I$t� �B s w<, �D

}Bj${k �B �s,� sI%st�s�� BP �{BtB8$�R BP R{sj�� qY� RZ}}j$��:R BA`�{�$%� $R �B 8$t$8$9�

Y�� Bbt YBjI$t� stI }�tsj�k {BR�R� G� RYBb �Ys� �Y� B}�$8sj }Bj${k PB� �Y� RZ}}j$��

ZtI�� I�8stI $tPB�8s�$Bt RYs�$t�� $R �B I�jsk �Y� }js{�8�t� BP st B�I�� Zt�$j �Y� ���s$j��:R

$t%�t�B�k }BR$�$Bt I�B}R �B �L z PB� RB8� z ; \d, 3 3 3 , <i� G� sjRB RYBb �Ys� �Y� �-}�{��I
{BR� ZtI�� �Y$R }Bj${k $R $tI�}�tI�t� BP <�

G� {B8}s�� �Y� {BR� BP �Y� B}�$8sj }Bj${k ZtI�� I�8stI $tPB�8s�$Bt RYs�$t� �B �Y� {BR�

BP �Y� B}�$8sj AsR�uR�B{, }Bj${k b$�YBZ� I�8stI $tPB�8s�$Bt� stI htI �Ys� �Y� RZ}}j$��

{st I��$%� R$�t$h{st� A�t�h� P�B8 �$8�jk I�8stI $tPB�8s�$Bt� G� htI $tR�st{�R bY��� �Y�

���s$j��:R j�sI �$8� R�B{YsR�${sjjk I�{��sR�R Ak RYs�$t� I�8stI $tPB�8s�$Bt� qY�R� $tR�st{�R

��}��R�t� b$tub$t R$�Zs�$BtR R$t{� �Y� �-}�{��I {BR�R BP AB�Y �Y� RZ}}j$�� stI �Y� ���s$j��

�B IBbt� !t �Y� B�Y�� YstI� b� sjRB htI $tR�st{�R bY��� RYs�$t� I�8stI $tPB�8s�$Bt

R�B{YsR�${sjjk $t{��sR�R �Y� ���s$j��:R j�sI �$8�� stI {BtR�JZ�t�jk Y$R �-}�{��I {BR�� yt

n



�Y�R� $tR�st{�R �Y��� $R tB AsR�uR�B{, }Bj${k �Y� RZ}}j$�� {st ZR� �B ��IZ{� Y$R {BR� b$�YBZ�

$t{��sR$t� �Ys� BP �Y� ���s$j��� yt RZ88s�k� �Y��� s�� b$tub$t $tR�st{�R bY��� AB�Y �Y�

RZ}}j$�� stI �Y� ���s$j�� s�� A����� B&� stI �Y��� s�� $tR�st{�R bY��� $� $R A�R� tB� �B RYs��

I�8stI $tPB�8s�$Bt Ztj�RR st �-���tsj {B8}�tRs�$t� 8�{Yst$R8 $R ZR�I�

GYs� RYBZjI �Y� RZ}}j$�� IB $P �Y� ���s$j�� $R tB� b$jj$t� �B RYs�� I�8stI $tPB�8s�$Bt2

�B�$%s��I Ak �Y� Ps{� �Ys� �Y� B}�$8sj }Bj${k PB� �Y� RZ}}j$�� ZtI�� I�8stI $tPB�8s�$Bt

RYs�$t� I�jskR �Y� }js{�8�t� BP �Y� B�I��R� b� {BtR$I�� I�jsk AsR�uR�B{, }Bj${$�R $t �Y�

sAR�t{� BP I�8stI $tPB�8s�$Bt RYs�$t�� yt����R�$t�jk� I�jsk AsR�uR�B{, }Bj${$�R Ys%� Btjk

��{�t�jk s���s{��I �Y� s���t�$Bt BP ��R�s�{Y��R� R�� �s�$�{$B�jZ wd��MD stI �B$t9sI�Y wd���D�

jBt� sP���  �{,8st wd�E1D I$R8$RR�I I�jsk AsR�uR�B{, }Bj${$�R� b$�YBZ� R�ZIk$t� �Y�8� Ak

{js$8$t� �Ys� �Y�k Ys%� Xt��j$�$Aj� A�t�h�R $t }�s{�${��" G� {BtR$I�� �bB I�jsk AsR�uR�B{,

}Bj${$�R� h-�I stI �stIB8� RYBb �Ys� �stIB8 I�jskR s�� B}�$8sj� stI {B8}s�� �Y�$� {BR�R �B

�Y� {BR� BP �Y� B}�$8sj }Bj${k ZtI�� I�8stI $tPB�8s�$Bt RYs�$t�� G� htI �Ys� s R$�t$h{st�

}B��$Bt BP �Y� A�t�h�R BP I�8stI $tPB�8s�$Bt RYs�$t� s�� ��{s}�Z��I Ak �Y� ZR� BP I�jsk

AsR�uR�B{, }Bj${$�R� ]BtR�JZ�t�jk� �Y� A�t�h�R BP $tPB�8s�$Bt RYs�$t� t��I �B A� 8�sRZ��I

s�s$tR� �Y� A�t{Y8s�, BP �stIB8 I�jsk AsR�uR�B{, }Bj${$�R� y� $R s�s$tR� �Y$R A�t{Y8s�,

�Ys� �Y� ���s$j�� t��IR �B I�{$I� bY��Y�� B� tB� �B RYs�� I�8stI $tPB�8s�$Bt� qY� ���s$j��

RYBZjI RYs�� I�8stI $tPB�8s�$Bt b$�Y �Y� RZ}}j$�� $P �Y� ���s$j��:R �-}�{��I {BR� I�{��sR�R

sR s {BtR�JZ�t{� BP �Y� RZ}}j$��:R B}�$8sj ZR� BP I�8stI $tPB�8s�$Bt� !t �Y� B�Y�� YstI� $P

�Y� ���s$j��:R �-}�{��I {BR� $t{��sR�R� �Y� ���s$j�� 8sk A� b$jj$t� �B R�jj I�8stI $tPB�8s�$Bt

s� s }�${� �Ys� $R Y$�Y �tBZ�Y �B {B%�� Y$R $t{��sR� $t �-}�{��I {BR�R� !t �Y� B�Y�� YstI�

�Y� RZ}}j$�� b$jj A� b$jj$t� �B AZk �Y$R $tPB�8s�$Bt Btjk $P Y$R �-}�{��I Rs%$t�R s�� js���

�tBZ�Y �B `ZR�$Pk �Y� {BR� BP s{JZ$�$t� �Y� $tPB�8s�$Bt� 3$tsjjk� $P t�$�Y�� RYs�$t� tB� R�jj$t�

$R 8Z�Zsjjk A�t�h{$sj� �Y�t �Y� RZ}}j$�� stI �Y� ���s$j�� {st `B$t�jk 8$t$8$9� �Y� RZ8 BP

�Y�$� �-}�{��I {BR�R stI RYs�� �Y� A�t�h�R BP IB$t� RB�

d�d N$���s�Z�� i�%$�b

i�{�t� }s}��R Ak  BZ�jstI� _Bb�jj stI _$,� wd��ED� ]Y�t wd��MD� ps%$�t��$� �s}ZR{$tR,$�

stI qskZ� wd���D� stI N��� 7B� stI qst� w1(((D $t%�R�$�s�� �Y� %sjZ� BP RYs�$t� {Z���t� I�T

;



8stI $tPB�8s�$Bt $t RZ}}jk {Ys$tR� qY�R� sZ�YB�R htI �Ys� $tPB�8s�$Bt RYs�$t� $R %sjZsAj�

bY�t B�I�� {k{j�R s�� sRkt{Y�BtBZR� bY�t �Y� ���s$j�� B�I��R $t As�{Y�R �B �s,� sI%st�s��

BP �{BtB8$�R BP R{sj�R� B� bY�t �Y� I�8stI }�B{�RR $R sZ�B{B���js��I�

 BZ�jstI �� sj� {BtR$I�� s �bB R�s�� R��$sj RkR��8 bY��� �s{Y R�s�� PBjjBbR s }��$BI${

��%$�b AsR�TR�B{, }Bj${k� es{Y R�s�� $R sRRZ8�I �B Ys%� B�I��$t� }��$BIR BP �JZsj j�t��YR�

qY� sZ�YB�R $t%�R�$�s�� �Y� A�t�h�R BP RYs�$t� {ZR�B8�� I�8stI $tPB�8s�$Bt �Y�BZ�Y e*y

bY�t �Y� B�I��$t� {k{j�R s�� tB� Rkt{Y�Bt$9�I� ]Y�t {BtR$I��R s {Bt�$tZBZRu�$8� R��$sj

RZ}}jk {Ys$t bY��� �Y� I�8stI }�B{�RR s� �Y� IBbtR���s8 R�s�� $R {B8}BZtI _B$RRBt�

es{Y R�s�� $R sRRZ8�I �B PBjjBb st wz<, �D ��}j�t$RY8�t� }Bj${k b$�Y �$%�t As�{Y R$9�R�

i�B�I�� }B$t�R s�� {B8}Z��I AsR�I Bt �{Y�jBt w{�t��sj$9�ID stI Bt jB{sj wI�{�t��sj$9�ID

$tPB�8s�$Bt� qY� {BR� BP �Y� �bB RkR��8R $R {B8}s��I $t s {B8}��Y�tR$%� tZ8��${sj R�ZIk� �B

I����8$t� �Y� A�t�h�R BP ZR$t� {�t��sj$9�I $tPB�8s�$Bt stI �Y� Ps{�B�R �Ys� 8s,� {�t��sj$9�I

$tPB�8s�$Bt %sjZsAj�� ps%$�t��$ �� sj� R�ZIk �Y� YBjI$t� stI }�tsj�k {BR� BP s ht$�� {s}s{$�k

RZ}}j$�� Ps{$t� I�8stIR P�B8 s R$t�j� ���s$j�� PBjjBb$t� st wX, CD }Bj${k� qY� sZ�YB�R sRRZ8�

�Ys� �Y� ���s$j��:R j�sI �$8� $R 9��B stI �Ys� �Y� ���s$j�� {st $88�I$s��jk }�B{Z�� Zt$�R

P�B8 st sj���ts�$%� RBZ�{� $P �Y� RZ}}j$�� $R tB� {s}sAj� BP hjj$t� st B�I��� yt sII$�$Bt�

�Y� sZ�YB�R sRRZ8� �Ys� �Y� ���s$j�� $R b$jj$t� �B P���jk RYs�� I�8stI $tPB�8s�$Bt b$�Y

�Y� RZ}}j$��� =tI�� �Y�R� sRRZ8}�$BtR� �Y� sZ�YB�R ��}B�� R$�t$h{st� Rs%$t�R P�B8 I�8stI

$tPB�8s�$Bt RYs�$t�� N��� 7B� stI qst� R�ZIk �Y� A�t�h� BP I�8stI $tPB�8s�$Bt RYs�$t�

�B �Y� 8stZPs{�Z��� $t s �bB R�s�� RZ}}jk {Ys$t {BtR$R�$t� BP s R$t�j� 8stZPs{�Z��� stI s

R$t�j� ���s$j�� Ps{$t� st sZ�B{B���js��I I�8stI }�B{�RR� qY� 8stZPs{�Z��� stI �Y� ���s$j��

$t{Z� j$t�s� YBjI$t� stI As{,jB��$t� {BR�R� �-}��$�t{� {BtR�st� j�sI �$8�R� stI PBjjBb AsR�u

R�B{, }Bj${$�R� qY� sZ�YB�R sRRZ8� �Ys� �Y� 8stZPs{�Z��� $88�I$s��jk RY$}R ���s$j B�I��R

stI }�B{Z�� P�B8 st sj���ts�$%� RBZ�{� $t {sR� BP s RYB��Psjj� qY� sZ�YB�R ��}B�� js���

Rs%$t�R PB� �Y� 8stZPs{�Z��� bY�t �Y� sZ�B{B���js�$Bt {B�^{$�t� ' ; w�d, dD $R Y$�Y� qY�R�
Rs%$t�R s�� {B8}Z��I ZtI�� �Y� sRRZ8}�$Bt �Ys� �Y� 8stZPs{�Z��� ,tBbR �Y� }s�s8����R

BP �Y� I�8stI }�B{�RR� BAR��%�R Btjk ���s$j B�I��R� stI 8s,�R PB��{sR�R AsR�I Btjk Bt �Y�

jsR� ���s$j B�I��� G� htI� YBb�%��� �Ys� �Y� ��}B���I Rs%$t�R s�� Btjk ��stR$�t� bY�t �Y�

8stZPs{�Z��� 8s,�R B�I��$t� I�{$R$BtR AsR�I Bt Y$R A�R� �R�$8s�� BP �Y� ���s$j��:R {Z���t�

x



I�8stI�d

V I$&���t� j$���s�Z�� R���s8 R�ZI$�R �Y� A�t�h�R BP BA�s$t$t� sI%st{� I�8stI $tPB�8sT

�$Bt� <s�$Ys�st stI �$},$t wd��xD R�ZIk �Y� A�t�h�R BP Ys%$t� sI%st{� $tPB�8s�$Bt $t �Y�

PB�8 BP {ZR�B8�� j�sI �$8�R stI RYBb �Ys� {ZR�B8�� j�sI �$8�R B&R�� I�8stI j�sI �$8�R�

psjj��B stI [!9�� wd���D R�ZIk s }��$BI${ ��%$�b 8BI�j bY��� sI%st{� I�8stI $tPB�8sT

�$Bt B%�� st $tPB�8s�$Bt YB�$9Bt $R BAR��%�I $t �%��k }��$BI� qY�R� sZ�YB�R RYBb �Ys�

R�s��uI�}�tI�t� wX, CD }Bj${$�R s�� B}�$8sj� bY��� �Y� R�s�� R}s{� {BtR$R�R BP �Y� $t%�t�B�k

}BR$�$Bt t�� BP �Y� j�sI �$8� I�8stI �Ys� YsR sj��sIk A��t BAR��%�I� stI BAR��%�I I�8stIR

A�kBtI �Y� j�sI �$8� stI Z} �B �Y� $tPB�8s�$Bt YB�$9Bt� psjj��B stI [!9�� w1(((D R�ZIk

s R$8$js� 8BI�j PB� 8Zj�$T�{Y�jBt R��$sj RkR��8R stI RYBb �Ys� R�s��uI�}�tI�t� AsR�uR�B{,

}Bj${$�R s�� B}�$8sj�

!�Y�� }s}��R ��js��I �B $tPB�8s�$Bt RYs�$t� $t{jZI� ]Y�t wd���D bY��� RZ}}jk {Ys$t

8�8A��R s�� I$%$R$BtR BP �Y� Rs8� h�8� s{�$t� Bt jB{sj $t%�t�B�$�R stI 8s���$sj� stI bY���

$tPB�8s�$Bt 4BbR s�� RZA`�{� �B I�jskR� stI ]s{YBt stI Ns�$%$��� wd���D bYB R�ZIk {BtT

��s{�R �Ys� sjjBb s 8stZPs{�Z��� �B RYs�� {��I$Aj� I�8stI PB��{sR�R �B s RBj� RZ}}j$�� �Ys�

t��IR �B {BtR��Z{� {s}s{$�k �B 8��� Zt{���s$t I�8stI�

qY� ��R� BP �Y$R }s}�� $R B��st$9�I sR PBjjBbR� �1 I�R{�$A�R �Y� AsR${ R���$t�� �Y� {BR�
BP �Y� B}�$8sj AsR�uR�B{, }Bj${k $t �Y� sAR�t{� BP I�8stI $tPB�8s�$Bt RYs�$t� stI �Y�

{BR� BP �Y� B}�$8sj }Bj${k ZtI�� I�8stI $tPB�8s�$Bt RYs�$t�� qY$R R�{�$Bt �tIR b$�Y s

tZ8��${sj {B8}s�$RBt A��b��t �Y�R� �bB }Bj${$�R� �n $t��BIZ{�R h-�I stI �stIB8 I�jsk�I

AsR�uR�B{, }Bj${$�R $t �Y� sAR�t{� BP I�8stI $tPB�8s�$Bt� I�8BtR��s��R �Y� B}�$8sj$�k BP

�stIB8 I�jsk AsR�uR�B{, }Bj${$�R� stI B&��R {B8}Z�s�$BtR �Ys� RYBb �Ys� s RZAR�st�$sj }s��

BP �Y� �s} A��b��t �Y� {BR� BP R��s$�Y�� B� ts$%�� AsR�uR�B{, }Bj${$�R stI �Y� B}�$8sj {BR�

ZtI�� I�8stI $tPB�8s�$Bt RYs�$t� $R s{{BZt��I PB� Ak �Y� ZR� BP I�jsk�I AsR�uR�B{, }Bj${$�R�

�; I�R{�$A�R {BtI$�$BtR ZtI�� bY${Y �Y� ���s$j�� $R A����� B& RYs�$t� I�8stI $tPB�8s�$Bt�
stI A�$�4k �-}jB��R R$�Zs�$BtR bY��� �Y� ���s$j�� R�jjR I�8stI $tPB�8s�$Bt �B �Y� RZ}}j$���

stI R$�Zs�$BtR bY��� �Y� ���s$j�� stI �Y� RZ}}j$�� `B$t�jk B}�$8$9� �Y� RZ8 BP �Y�$� �-}�{��I

dy� {st A� RYBbt �Ys� �Y� ���B�R $t �R�$8s�$t� {Z���t� I�8stI �B IBbt �B 9��B s� s ��B8���${ �s�� PB�
8BR� %sjZ�R BP ' $t{jZI$t� ' ; >(, dD�

E



{BR�R� �x B&��R BZ� {Bt{jZR$BtR stI I$��{�$BtR PB� PZ�Z�� ��R�s�{Y�

1 qY�  �t�h�R BP *�8stI ytPB�8s�$Bt 7Ys�$t�

qY$R R�{�$Bt I�R{�$A�R �Y� 8BI�j� �Y� {BR� BP �Y� B}�$8sj AsR�uR�B{, }Bj${k $t �Y� sAR�t{� BP

I�8stI $tPB�8s�$Bt RYs�$t� stI �Y� {BR� BP �Y� B}�$8sj }Bj${k ZtI�� I�8stI $tPB�8s�$Bt

RYs�$t�� qY$R R�{�$Bt �tIR b$�Y s tZ8��${sj {B8}s�$RBt A��b��t �Y�R� �bB }Bj${$�R�

1�d �BI�j *�R{�$}�$Bt

G� {BtR$I�� s RZ}}jk {Ys$t {BtR$R�$t� BP Bt� RZ}}j$�� stI Bt� ���s$j��� qY� ���s$j�� Ps{�R

_B$RRBt I�8stI s� �s�� 	 stI $t{Z�R R�s�$Bts�k h-�I }jZR j$t�s� B�I��$t� {BR�R� stI j$t�s�

YBjI$t� stI As{,jB��$t� {BR�R� 7$t{� I�8stIR s�� As{,jB���I� B}�$8sj }Bj${$�R PB� �Y�

���s$j�� stI �Y� RZ}}j$�� s�� $tI�}�tI�t� BP �Y� Zt$� %s�$sAj� {BR��  �{sZR� BP �{BtB8$�R BP

R{sj� $t B�I��$t� $� $R B}�$8sj PB� �Y� ���s$j�� �B PBjjBb s w<, �D ��}j�t$RY8�t� }Bj${k� =tI��

�Y$R }Bj${k �Y� ���s$j�� }js{�R B�I��R BP R$9� < b$�Y �Y� RZ}}j$�� bY�t�%�� Y$R $t%�t�B�k I�B}R

�B �� 7�� 3�I����Z�t stI �Y�t� wd��1D PB� st �^{$�t� sj�B�$�Y8 �B {B8}Z�� �Y� }s�s8����R

< stI �� G� sRRZ8� �Ys� �Y� ���s$j�� ZR�R s h-�I < stI B}�$8$9�R B%�� �� i��s$j��:R 8sk

h- < �B Ps{$j$�s�� }s{,s�$t� stI YstIj$t�� 3$-�I %sjZ�R BP < b$�Y �BBI �Zs�st���I bB�R�

{sR� }��PB�8st{� s�� �Y� �{BtB8${ B�I�� JZst�$�k� <Q� R�� �Y�t� wd��1D stI V-R[s��� wd��nD

stI
$
1<Q� R�� psjj��B wd��MD�

G� sRRZ8� �Ys� �Y� RZ}}j$�� B�I��R P�B8 st BZ�R$I� RBZ�{� b$�Y s8}j� R�B{, stI $t{Z�R

j$t�s� YBjI$t� stI As{,jB��$t� {BR�R s� �s��R _ stI � ��R}�{�$%�jk� =t$�R B�I���I P�B8 �Y�

BZ�R$I� RBZ�{� s��$%� s� �Y� RZ}}j$��1 sP��� q Zt$�R BP �$8��

1�1  sR�T7�B{, _Bj${$�R b$�YBZ� ytPB�8s�$Bt 7Ys�$t�

G$�YBZ� I�8stI $tPB�8s�$Bt RYs�$t�� �Y� RZ}}j$�� BAR��%�R Btjk B�I��R BP R$9� < P�B8 �Y�

���s$j��� qY� �$8� A��b��t B�I��R BAR��%�I Ak �Y� RZ}}j$�� $R s �stIB8 %s�$sAj�� Rsk x<�

bYBR� I$R��$AZ�$Bt $R �JZsj �B �Ys� BP �Y� RZ8 BP < �-}Bt�t�$sj �stIB8 %s�$sAj�R� �s{Y b$�Y

1y� $R }BRR$Aj� �B �Y$t, BP �Y� RZ}}j$�� sR s 8stZPs{�Z��� stI BP q sR Y�� }�BIZ{�$Bt j�sI �$8��

�



}s�s8���� 	� x< YsR st e�jst� I$R��$AZ�$Bt b$�Y }s�s8����R < stI 	� RB o>x<H ) <b	

stI zs�>x<H ) <b	1� G� b$jj sRRZ8� �Y� RZ}}j$�� ,tBbR �Y� I$R��$AZ�$Btsj PB�8 BP x< B�

�JZ$%sj�t�jk �Ys� �Y� RZ}}j$�� ,tBbR �Ys� �Y� ���s$j�� Ps{�R _B$RRBt I�8stI s� �s�� 	� yP

�Y� RZ}}j$�� I$I tB� ,tBb 	 RY� {BZjI �R�$8s�� $� Ak �$�Y�� �Y� 8��YBI BP 8B8�t�R� �Y�

8��YBI BP 8s-$8Z8 j$,�j$YBBI� B� Ak ZR$t� �-}Bt�t�$sj R8BB�Y$t�� G� b$jj tB� {BtR$I��

�Y� $8}s{� BP ���B�R $t �R�$8s�$Bt stI ��P�� �Y� ��sI�� �B *��9t�� �� sj� wd��ED PB� 8B��

$tPB�8s�$Bt Bt �Y$R RZA`�{��

 sR�uR�B{, }Bj${$�R s�� ZR�I P��JZ�t�jk $t }�s{�${� stI �Y��� $R s b$I�R}��sI A�j$�%�

s8Bt� }�s{�$�$Bt��R �Ys� AsR�uR�B{, }Bj${$�R s�� B}�$8sj $t �Y� sAR�t{� BP �{BtB8$�R BP

R{sj�� =tI�� s AsR�uR�B{, }Bj${k �Y� RZ}}j$�� }js{�R st B�I��� BP R$9� <� �B �s$R� Y�� $t%�t�B�k

}BR$�$Bt �B K ) E<� PB� RB8� $t����� E� bY�t�%�� �Y� ���s$j�� }js{�R st B�I��� qY� RZ}}j$��

$88�I$s��jk RY$}R �Y� B�I�� �B �Y� ���s$j�� $P �Y� Zt$�R s�� s%s$jsAj� Bt $t%�t�B�k� !�Y��b$R�

�Y� RY$}8�t� $R I�jsk�I Zt�$j �Y� Zt$�R s�� s%s$jsAj�� Vt B�I�� }js{�I Ak �Y� RZ}}j$�� s�

�$8� 0 s��$%�R s� �$8� 0 L q stI b$jj A� ZR�I �B Rs�$RPk �Y� E�Y B�I�� s��$%$t� P�B8 �Y�

���s$j�� sP��� �$8� 0� N�� xE< A� �Y� �$8� Zt�$j E sII$�$Btsj B�I��R wBP R$9� <D s�� }js{�I

Ak �Y� ���s$j��� yP 0L q c 0L xE< �Y� B�I�� s��$%�R �s�jk stI �Y� RZ}}j$�� $t{Z�R s YBjI$t�

{BR� _<wxE<� qDL� !t �Y� B�Y�� YstI� $P 0L q k 0L xE< �Y� B�I�� $R js�� stI �Y� RZ}}j$��

$t{Z�R s As{,jB��$t� {BR� �<wq � xE<D
L� 7$t{� �Y� ���s$j�� }js{�R B�I��R s� �s�� 	b< �Y�

RZ}}j$��:R jBt� �Zt s%��s�� �-}�{��I YBjI$t� stI As{,jB��$t� {BR� $R �$%�t Ak IwE<D bY���

IwrD ) _	o>xr � qHL L �	o>q � xrH
L

) _owr �]qD
L L �ow]q � rDL wdD

bY��� ]0 I�tB��R s _B$RRBt �stIB8 %s�$sAj� b$�Y }s�s8���� 	0� qY� �JZsj$�k $t wdD $R

`ZR�$h�I Ak N$��j�:R jsb� R$t{�� PB� �-s8}j��

	o>xr � qHL ) o]>xr�qHL ) owr �]qD
L3

qYZR� �Y� B}�$8sj AsR�TR�B{, }Bj${k PB� �Y� RZ}}j$�� $R PBZtI Ak 8$t$8$9$t� IwrD B%��

M



r ; \E< U E $t�����i� 7$t{� �Y� $t{��8�t�R

IwwEL dD<D�IwE<D ) w_L �D

wELdD<3

>)E<Ld

h w]q c >D� �<

s�� $t{��sR$t� $t E� �Y� js���R� B}�$8sj RBjZ�$Bt $R PBZtI Ak htI$t� �Y� R8sjj�R� $t����� E�

Rsk EL� RZ{Y �Ys� IwwEL dD<D�IwE<D k (� �s�Y�8s�${sjjk�

EL ) $tP\E U $t����� U
d

<

wELdD<3

>)E<Ld

h w]q c >D k
�

_L �
3i3 w1D

G� RZ88s�$9� �Y$R ��RZj� $t �Y� PBjjBb$t� }�B}BR$�$Bt�

_�B}BR$�$BtU d qY� js���R� B}�$8sj AsR�TR�B{, }Bj${k PB� �Y� RZ}}j$�� $R KL ) EL< bY���

EL $R �$%�t Ak w1D�

qY� {sR� < ) d $R BP R}�{$sj $t����R�� R$t{� $t �Y$R {sR� �Y� ���s$j B�I��R {B$t{$I� b$�Y �Y�

I�8stI R$t{� Ak �Y� ���s$j��R� qYZR� $t �Y$R {sR�� �Y� RZ}}j$�� YsR PZjj I�8stI $tPB�8s�$Bt�

qY� B}�$8sj AsR� R�B{, j�%�j� Rsk K	� $R �$%�t Ak �Y� R8sjj�R� $t����� K Rs�$RPk$t�

h w]q � KD k
�

_L �
3 wnD

!A%$BZRjk� IwK	D � IwEL<D PB� sjj < k d� yt Ps{� IwK	D $R s {BR� jBb�� ABZtI Bt sjj

}Bj${$�R� PB� sjj <� �%�t $P �Y� RZ}}j$�� YsR PZjj I�8stI $tPB�8s�$Bt�

1�n !}�$8sj _Bj${$�R ZtI�� *�8stI ytPB�8s�$Bt 7Ys�$t�

G� tBb sRRZ8� �Ys� �Y� ���s$j�� RYs��R I�8stI $tPB�8s�$Bt b$�Y �Y� RZ}}j$�� RB �Y� RZ}}j$��

sjbskR ,tBbR �Y� ���s$j��:R $t%�t�B�k }BR$�$Bt� qY� PBjjBb$t� j�88s RYBbR �Ys� st B}�$8sj

}Bj${k PB� �Y� RZ}}j$�� {BtR$R�R BP 8Bt$�B�$t� �Y� ���s$j��:R $t%�t�B�k }BR$�$Bt stI }js{$t�

st B�I�� BP R$9� < bY�t �Y� $t%�t�B�k }BR$�$Bt I�B}R �B s �$%�t j�%�j� qB R�s�� �Y$R }Bj${k

PB�8sjjk b� t��I �B $t��BIZ{� RB8� tB�s�$Bt� N�� K	 sR $t wnD� j�� E A� st $t����� RZ{Y �Ys�

wE� dD< c K	 � E<,

stI j�� z ) K	 � wE� dD<� WB�${� E stI z s�� Zt$JZ� stI �Ys� z ; \d, 3 3 3 , <i�

�



_�B}BR$�$BtU 1 Vt B}�$8sj }Bj${k PB� �Y� RZ}}j$�� ZtI�� I�8stI $tPB�8s�$Bt RYs�$t� {sjjR

PB� B�I��$t� < Zt$�R �B �s$R� �Y� $t%�t�B�k �B E< bY�t�%�� �Y� ���s$j��:R $t%�t�B�k }BR$�$Bt

I�B}R �B � L z� �B��B%��� �Y� {BR� BP �Y$R }Bj${k $R IwK	D�

_�BBPU G� sRRZ8� �Ys� �Y� RZ}}j$�� {st }js{� st B�I�� Btjk s� I�8stI �}B{YR� eJZ$%sT

j�t�jk� �Y� RZ}}j$�� {st }js{� st B�I�� Btjk bY�t �Y��� $R s {Yst�� $t �Y� ���s$j��:R $t%�t�B�k

}BR$�$Bt� qY$R ��R��${�$Bt $R b$�YBZ� jBRR BP ��t��sj$�k R$t{� �Y� $t���I�8stI �}B{YR s��

�-}Bt�t�$sjjk I$R��$AZ��I� qY� }�B}BR�I }Bj${k {sjjR PB� �Y� RZ}}j$�� �B }js{� st B�I�� BP

R$9� < w�B A�$t� �Y� $t%�t�B�k }BR$�$Bt Z} �B E<D bY�t�%�� �Y� ���s$j��:R $t%�t�B�k }BR$�$Bt

XI�B}R" �B � L z� bY��� z ; \d, 3 3 3 , <i�

7Z}}BR� �Y� ���s$j��:R $t%�t�B�k }BR$�$Bt I�B}R �B �Lz s� �$8� 0� V� �Y$R �$8� �Y� RZ}}j$��

}js{�R st B�I�� BP R$9� <� qY$R B�I�� b$jj s��$%� s� �Y� ���s$j�� s� �$8� 0Lq stI $R �s�����I �B

Rs�$RPk �Y� E�Y B�I�� }js{�I Ak �Y� ���s$j��� bY${Y s��$%�R s� �$8� 0L xwE�dD<Lz ) 0L xK	 �

qY� RZ}}j$��:R B�I�� $R �s�jk $P q � xK	 stI js�� B�Y��b$R�� =R$t� �Y� Rs8� jB�${ b� I$I �B

{B8}Z�� �Y� RZ}}j$��:R {BR� b$�YBZ� I�8stI $tPB�8s�$Bt RYs�$t� b� R�� �Ys� �Y� RZ}}j$��:R

jBt� �Zt s%��s�� �-}�{��I YBjI$t� stI As{,jB��$t� {BR� $R �$%�t Ak IwK	D� 7$t{� K	 8$t$T

8$9�R IwND stI IwK	D $R s jBb�� ABZtI Bt sjj }Bj${$�R b� {Bt{jZI� �Ys� }�B}BR�I }Bj${k $R

B}�$8sj�

(

i�8s�,U WB�${� �Ys� IwK	D $R $tI�}�tI�t� BP <� WB�${� sjRB �Ys� �Y� ��RZj�$t� }Bj${k $R

tB� R��${�jk s AsR�TR�B{, }Bj${k Ztj�RR z ) <� ytI��I� PB� z c < �Y� RZ}}j$��:R $t%�t�B�k

}BR$�$Bt $R wE�dD< A��b��t �Y� �$8� �Y� ���s$j�� }js{�R st B�I�� Zt�$j �Y� �$8� Y$R $t%�t�B�k

I�B}R �B � L z s� bY${Y �$8� �Y� RZ}}j$��:R $t%�t�B�k }BR$�$Bt $R �s$R�I �B E<� G� {st

�Y$t, BP �Y$R }Bj${k sR s R�s�� I�}�tI�t� AsR�TR�B{, }Bj${k bY��� �Y� R�s�� $R �Y� ���s$j��:R

$t%�t�B�k }BR$�$Bt� yP �Y� $t%�t�B�k }BR$�$Bt $R sAB%� �Lz �Y� AsR�TR�B{, j�%�j $R wE� dD<
B�Y��b$R� $� $R E<� G� {st sjRB %$�b �Y$R }Bj${k sR I�jsk$t� �Y� }js{�8�t� BP �Y� RZ}}j$��

B�I�� Zt�$j <� z I�8stIR B{{Z� s� �Y� ���s$j��� qY� �-}�{��I I�jsk $R w<� zDb	�

d(



1�; WZ8��${sj ]B8}s�$RBt

G� Ys%� b�$���t s {BI� �B �%sjZs�� �Y� {BR� b$�Y stI b$�YBZ� I�8stI $tPB�8s�$Bt RYs�$t�

PB� R�%��sj %sjZ�R BP <� 3B� �Y� R�� BP }s�s8����R 	 ) 1(, q ) d� _ ) d� stI � ) �� b�

PBZtI �Ys� I $R 8$t$8$9�I s� K	 ) 1E� qYZR �Y� {BR� ZtI�� I�8stI $tPB�8s�$Bt RYs�$t� $R

Iw1ED ) M3d� ���s�Ij�RR BP �Y� %sjZ� BP <�

G$�YBZ� I�8stI $tPB�8s�$Bt RYs�$t� �Y� %sjZ� BP KL ) EL< I�}�tIR Bt <� qsAj� d

RYBbR �Y� {BR� IwEL<D PB� R�j�{��I %sjZ�R BP <� WB�${� �Ys� IwK
	D {B$t{$I�R b$�Y IwEL<D

bY�t < ) d�

< EL< IwEL<D

d 1E M�d�
x 1x M�nd
d( n( d(�n1
dx n( d(�n1
1( 1( d����
1x 1x M�nd
n( n( d(�n1
;( ;( 1(�((
x( x( n(�((

k 1(( ( dM(�((

qsAj� dU WZ8��${sj ]B8}s�$RBt

qY��� s�� �bB $8}B��st� {Bt{jZR$BtR b� {st I�sb P�B8 qsAj� d� 3$�R�� �Y� {BR� {st A�

8Z{Y jBb�� ZtI�� I�8stI $tPB�8s�$Bt RYs�$t�� ����� Iw1ED ) M3d� %��RZR Iw1((D ) dM(�

WB�${� �Ys� b� {st R�j�{� < RZ{Y Iw(D ) �	 c Iw<D stI EL ) ( $R B}�$8sj� !t �Y� B�Y��

YstI� �Y� {BR� ZtI�� $tPB�8s�$Bt RYs�$t� $R 8$trIwrD bY��� �Y� 8$t$8$9s�$Bt $R �s,�t B%��

�Y� }BR$�$%� $t�����R� y� $R }BRR$Aj� �B R�j�{� �Y� {BR� }s�s8����R stI �Y� I�8stI �s�� RZ{Y

�Ys� 8$trIwrD $R t��j$�$Aj� ��js�$%� �B �	� RB �Y� �s�$B BP �Y�R� �bB {BR�R {st A� 8sI� sR

js��� sR I�R$��I�

qY� R�{BtI {Bt{jZR$Bt YsR �B IB b$�Y YBb $tPB�8s�$Bt RYs�$t� s&�{�R �Y� ���s$j��� 7Z}T

}BR� $� �s,�R U Zt$�R BP �$8� PB� s RY$}8�t� �B ��� P�B8 �Y� RZ}}j$�� �B �Y� ���s$j��� yP b�

�s,� �Y� %$�b� sR $t ps%$�t��$ �� sj�� �Ys� �Y� }�tsj�k {BR� $R �Y� {BR� BP �-}�I$�$t� js��

dd



B�I��R� �Y�t �Y� ���s$j��:R {BR� $R tB� s&�{��I Ak �Y� bYBj�Rsj��:R }Bj${k� !t �Y� B�Y�� YstI�

$P R�B{,BZ�R s� �Y� bYBj�Rsj�� {sZR� RY$}8�t�R I�jskR �B �Y� ���s$j��� �Y�t �Y� ���s$j��:R �B�sj

j�sI �$8� $R wq� xK	D
L L U ZtI�� I�8stI $tPB�8s�$Bt RYs�$t�� stI wq� xEL<D

L L U $t �Y�

sAR�t{� BP I�8stI $tPB�8s�$Bt RYs�$t�� 7$t{� �Y� ���s$j��:R �B�sj j�sI �$8� $R R�B{YsR�${sjjk

I�{��sR$t� $t �Y� AsR�TR�B{, j�%�j ZR�I Ak �Y� RZ}}j$��� �Y� ���s$j�� $R A����� B& RYs�$t�

I�8stI $tPB�8s�$Bt $P EL< c K	� stI $R bB�R� B& $P EL< k K	� yt �Y� sAB%� �-s8}j� �Y�

���s$j�� b$jj A� b$jj$t� �B RYs�� I�8stI $tPB�8s�$Bt PB� %sjZ�R BP < ; \x, 1(, 1xi stI PB�
< k 1((� qY�R� s�� b$tub$t {sR�R� !t �Y� B�Y�� YstI� PB� %sjZ�R BP < ; \d(, dx, n(, ;(i
B� < ; >;(, 1((H �Y� ���s$j�� $R bB�R� B& Ak RYs�$t� I�8stI $tPB�8s�$Bt� �B��B%��� $P

EL< k K	 �Y� RZ}}j$�� {sttB� $8}�B%� Y$R {BR�R b$�YBZ� I�{��sR$t� �Ys� BP �Y� ���s$j���

VR s htsj {B88�t�� b� {js�$Pk Y��� �Ys� sj�YBZ�Y < YsR A��t ���s��I sR �-B��tBZR� BZ�

{B8}Z�s�$BtR $tI${s�� �Ys� �Y� ���s$j��:R {BR� 8sk �$R� Ak RYs�$t� I�8stI $tPB�8s�$Bt �%�t

$P b� �tIB��t$9� <�

n *�jsk  sR�u7�B{, _Bj${$�R

G� Ys%� sRRZ8�I �Ys� �Y� RZ}}j$�� PBjjBbR s AsR�TR�B{, }Bj${k $t �Y� sAR�t{� BP I�8stI

$tPB�8s�$Bt� <Bb�%��� �Y� }Bj${k ZtI�� I�8stI $tPB�8s�$Bt I�jskR �Y� }js{�8�t� BP B�I��R

Ak �Y� RZ}}j$�� Zt�$j �Y� $t%�t�B�k }BR$�$Bt s� �Y� ���s$j�� I�B}R �B � L z� yt �Y� sAR�t{�

BP I�8stI $tPB�8s�$Bt �Y� RZ}}j$�� {st sjRB I�jsk B�I��R Ak s h-�I s8BZt� BP �$8� $t st

s���8}� �B 8$8${ �Y� }Bj${k �Ys� ZR�R I�8stI $tPB�8s�$Bt� y� �s,�R� Bt s%��s��� w<�zDb	
Zt$�R BP �$8� PB� �Y� ���s$j��:R $t%�t�B�k }BR$�$Bt �B I�B} PB� � L< �B � L z bY${Y RZ���R�

�Ys� $� 8sk A� �BBI $I�s �B I�jsk �Y� B�I�� Ak s}}�B-$8s��jk w<� zDb	 Zt$�R BP �$8��

qY� $I�s BP I�jsk$t� B�I��R $R ��js��I �B `ZR�u$tu�$8� ��}j�t$RY8�t�� stI $R A�R� ZtI��T

R�BBI $t s R���$t� bY��� I�8stI $R I����8$t$R�${ b$�Y �s�� 	� =tI�� �Y$R R���$t� �Y� RZ}}j$��

{st }js{� Y�� B�I��R RB �Y�k s��$%� `ZR�u$tu�$8� �B 8��� B�I��R }js{�I Ak �Y� ���s$j��� qB

R�� YBb �Y$R bB�,R� b�$�� �Y� RZ}}j$��:R j�sI �$8� q sR q ) ><b	LR bY��� > $R st $t����� stI

( � R c <b	� $���� R ) q 8BI<b	� stI j�� �Y� RZ}}j$�� }js{� st B�I�� +Q ) <b	 � R Zt$�R

BP �$8� sP��� �Y� ���s$j�� }js{�R st B�I��� 7Z}}BR�� PB� �-s8}j�� �Ys� �Y� ���s$j�� }js{�R

st B�I�� s� �$8� 0� �Y�t �Y� RZ}}j$�� }js{�R st B�I�� s� �$8� 0 L +Q �B �s$R� Y�� $t%�t�B�k

d1



}BR$�$Bt �B K ) E<� bY��� E ) > L d� qY$R B�I�� s��$%�R s� �$8� 0 L +Q L q ) 0 LE<b	

`ZR�u$tu�$8� �B Rs�$RPk �Y� E�Y B�I�� }js{�I Ak �Y� ���s$j��� =tI�� �Y$R }Bj${k �Y� RZ}}j$��:R

$t%�t�B�k $R sjbskR �JZsj �B 9��B�

GY$j� $� $R $8}BRR$Aj� �B IZ}j${s�� �Y$R {jB{,bB�, ��RZj� $t s R�B{YsR�${ R���$t�� b� {st

��� {jBR� Ak Ys%$t� �Y� RZ}}j$�� I�jsk Y�� B�I��R Ak st s}}�B}�$s��jk {YBR�t s8BZt� BP �$8�

+ � (� qYZR� $P �Y� ���s$j�� }js{�R st B�I�� s� �$8� 0� �Y� RZ}}j$�� }js{�R st B�I�� s� �$8�
0L + � G� tBb s��Z� �Ys� �Y$R $R �JZ$%sj�t� �B Ys%$t� s RZ}}j$�� j�sI �$8� qL + � qB R�� �Y$R�

sRRZ8� �Ys� �Y� ���s$j�� }js{�R st B�I�� s� �$8� 0� qY� RZ}}j$��:R $t%�t�B�k }BR$�$Bt s� �$8�

0 $R z< PB� RB8� z c E� bY��� E � z $R �Y� tZ8A�� BP B�I��R }js{�I Ak �Y� ���s$j�� B%��

�Y� $t���%sj >0� +, 0H� Vjj �Y� E� z� d ���s$j B�I��R }js{�I IZ�$t� >0� +, 0D s�� }js{�I Ak

�Y� RZ}}j$�� Ak �$8� 0L + � qYZR� �Y� RZ}}j$��:R $t%�t�B�k }BR$�$Bt `ZR� }�$B� �B �$8� 0L +

$R �JZsj �B wE� dD<� 7$t{� st B�I�� $R }js{�I Ak �Y� RZ}}j$�� s� �$8� 0 L + �Y� RZ}}j$��:R

$t%�t�B�k }BR$�$Bt $R �s$R�I �B E< s� �$8� 0L + � WBb� �Y� B�I�� }js{�I s� �$8� 0L + s��$%�R

s� �$8� 0 L + L q stI b$jj A� Bt �$8� $P 0 L + L q c 0 L xE<� !�Y��b$R� �Y� B�I�� b$jj A�

js��� qYZR� �Y� RkR��8 A�Ys%�R sR $P �Y� j�sI �$8� bsR q L + �s�Y�� �Yst q�

G� {st b�$�� �Y� {BR� BP I�jsk�I AsR�TR�B{, }Bj${$�R sR IwE<, +D bY���

Iwr, +D ) _	o>xr � q � + HL L �	o>q L + � xrH
L

) _o>r �]qL+ H
L L �o>]qL+ � rHL3

3$-�I I�jsk AsR�TR�B{, }Bj${k b��� ��{�t�jk }�B}BR�I Ak �B$t9sI�Y bY��� Y� {B8}Z��R

�Y� B}�$8sj I�jsk + PB� s h-�I B�I�� R$9� E< PB� �Y� {sR� bY��� �Y� $t���B�I�� I$R��$AZ�$Bt

$R tB�8sj stI PB� �Y� {sR� bY��� Btjk �Y� 8�st stI %s�$st{� BP �Y� $t���B�I�� I$R��$AZ�$Bt

$R ,tBbt� qY� {B8}Z�s�$Btsj ��RZj�R $t �B$t9sI�Y RYBb �Ys� R$�t$h{st� Rs%$t�R {st ��RZj�

P�B8 ZR$t� s h-�I I�jsk AsR�uR�B{, }Bj${k�

<��� b� {B8}Z�� �Y� B}�$8sj I�jsk + stI �Y� AsR�TR�B{, j�%�j E< PB� �Y� s{�Zsj $tT

���B�I�� e�jst�T< I$R��$AZ�$Bt� qB htI �Y� B}�$8sj wE<, +D }s$� PB� h-�I < b� t��I �B

8$t$8$9� IwE<, +D B%�� $t����� %sjZ�R BP E stI tBtt��s�$%� %sjZ�R BP + � WB�${� �Ys�

IwwEL dD<, +D�IwE<, +D ) w_L �D

wELdD<3

>)E<Ld

h w]qL+ c >D� �<

dn



$R $t{��sR$t� $t E RB �Y� js���R� B}�$8sj E PB� h-�I + $R �Y� R8sjj�R� $t����� RZ{Y �Ys�

IwwEL dD<, +D�IwE<, +D k (� B� �JZ$%sj�t�jk �Y� R8sjj�R� $t����� RZ{Y �Ys�

d

<

wELdD<3

>)E<Ld

h w]qL+ c >D k
�

_L �
3 w;D

7$8$js�jk� $P b� h- E �Y�t �Y� }s��$sj I��$%s�$%� b$�Y ��R}�{� �B + $R �$%�t Ak

I1wE, +D ) �w_L �D	h w0E< k q L +D L �	,

$R $t{��sR$t� $t + � RB �Y� h�R� B�I�� {BtI$�$Bt w$�tB�$t� �Y� tBt��s�$%$�k {BtR��s$t�D $R

h w0E< k q L +D ) h w]qL+ c E<D )
�

_L �
3 wxD

qY� sAB%� s��Z8�t� RYBbR �Ys� IwE<, +D $R {Bt%�- b$�Y ��R}�{� �B E PB� h-�I +

stI b$�Y ��R}�{� �B + PB� h-�I E� =tPB��Zts��jk� IwE<, +D $R tB� `B$t�jk {Bt%�-� stI s

{BZt�sAj� tZ8A�� BP R�s�$Bts�k }B$t�R Rs�$RPk �Y� h�R� B�I�� {BtI$�$BtR w;D stI wxD� ytI��I�

j�� Ed A� �Y� R8sjj�R� $t����� E PB� bY${Y wxD YsR s }BR$�$%� RBjZ�$Bt� �s�Y�8s�${sjjk�

Ed ) $tP\E U $t����� /h w]q c E<D ) h w0E< k qD k
�

_L �
i wED

qYZR� {B���R}BtI$t� �B �%��k $t����� E � Ed �Y��� $R s Zt$JZ� +E k ( Rs�$RPk$t� wxD�

qB R�� �Ys� wE<, +ED sjRB Rs�$Rh�R w;D tB�${� �Ys�

h w]qL+E c >D k h w]qL+E c E<D )
�

_L �

PB� sjj > k E< RB w;D YBjIR� yt sII$�$Bt �B �Y� }B$t�R wE<, +ED �Y� ABZtIs�k }B$t� wEL<, (D

$R sjRB s {stI$Is�� RBjZ�$Bt bY��� EL $R �$%�t Ak w1D� qY� �-$R��t{� BP s {BZt�sAj� tZ8A��

BP R�s�$Bts�k }B$t�R j�sI �B$t9sI�Y �B st �-��tR$%� {B8}Z�s�$Btsj R�s�{Y PB� st B}�$8sj

RBjZ�$Bt� qY� PBjjBb$t� }�B}BR$�$Bt RYBbR �Ys� b� Btjk t��I �B {BtR$I�� �Y� }B$t�R wEL, (D

stI wEd, +dD bY���� PB� {Bt%�t$�t{�� b� b�$�� +> PB� +E>
�

_�B}BR$�$BtU n yP E k Ed �Y�t IwE<, +ED k IwEd<, +dD�

�

d;



_�BBPU ]j�s�jk� $P + I k + �Y�t 8$trIwr, +
ID k 8$trIwr, +D� qY$R R$8}jk ��jjR ZR �Ys� $� $R

8B�� �-}�tR$%� �B 8sts�� s RkR��8 b$�Y s jBt��� j�sI �$8� bY�t b� Ys%� �Y� P���IB8 BP

R�j�{�$t� �Y� B}�$8sj AsR�uR�B{, j�%�j PB� �s{Y RkR��8� yt BZ� }�BAj�8 �Y� AsR�uR�B{, j�%�j

$R ��R��${��I �B 8Zj�$}j�R BP <� stI �Y$R $R �Y� ,�k Ps{� �Ys� 8s,� h-�I I�jsk AsR�uR�B{,

}Bj${$�R s���s{�$%� R$t{� $� $R }BRR$Aj� �B Ys%�

8$t
E

IwE<, +D c 8$t
E

IwE<, (D

PB� RB8� }BR$�$%� + � qY� $I�s $R �Ys� PB� s }BR$�$%� %sjZ� BP + �Y� Zt��R��${��I B}�$8sj

AsR�uR�B{, j�%�j 8sk A� s 8Zj�$}j� BP <�

qB RYBb �Ys� �Y� }�B}BR$�$Bt YBjIR� tB�${� �Ys� �s{Y E k Ed $R RZ{Y �Ys�

IwE<, +ED ) 8$t
r

Iwr, +ED,

RB E< $R �Y� ts�Z�sj B}�$8sj AsR�uR�B{, j�%�j bY�t �Y� j�sI �$8� $R q L +E� ]BtR�JZ�t�jk

IwE<, +ED ) 8$t
r

Iwr, +ED k 8$t
r

Iwr, +dD ) IwEd<, +dD3

(

n�(�d WZ8��${sj i�RZj�R

qsAj� 1 RZ88s�$9�R BZ� tZ8��${sj ��RZj�R {B8}s�$t� h-�I I�jskuAsR� R�B{, }Bj${$�R �B

���Zjs� AsR�uR�B{, }Bj${$�R PB� �Y� Rs8� R�� BP }�BAj�8R {BtR$I���I A�PB��� VR b� {st R��

P�B8 �Y� �sAj�� I�jsk$t� B�I��R $R tB� sjbskR B}�$8sj� AZ� bY�t $� $R $� {st Y�j} {s}�Z��

s RZAR�st�$sj }s�� BP �Y� A�t�h�R BP $tPB�8s�$Bt RYs�$t� bY�t �Y� ���s$j�� $R Ztb$jj$t� �B

RYs�� I�8stI $tPB�8s�$Bt�

y� �Z�tR BZ� �Ys� �Y� B}�$8sj I�jsk + $R tB� Ps�� AZ� $R sjbskR R8sjj�� �Yst w<� zDb	�

�Y� �-}�{��I I�jsk ZtI�� I�8stI $tPB�8s�$Bt RYs�$t�� ytI��I� PB� < ; \d(, dx, n(i b� Ys%�
wn(� 1EDb	 ) 31( bY${Y $R {jBR� �B (�dEdx� 7$8$js�jk� PB� < ) ;� b� Ys%� w;(� 1EDb	 ) 3�(

bY${Y $R {jBR� �B (�E(E�� stI PB� < ) x( b� Ys%� wx(� 1EDb	 ) d31( bY${Y $R {jBR� �B d�(xM�

dx



qY� ��sRBt �Y� B}�$8sj I�jsk $R R8sjj�� �Yst �Y� �-}�{��I I�jsk ZtI�� $tPB�8s�$Bt RYs�$t�

��4�{�R �Y� Ps{� _ c �� RB $� $R A�R� �B }jsk $� RsP��

< +	 E	< IwEL<, (D IwE	<, +	D IwEL<,(D�IwwE	<,+	D
IwEL<,(D

d ( 1E M�d� M�d� T
x ( 1x M�nd M�nd T
d( (�dEdx n( d(�n1 M�Mn d;�;;0
dx (�dEdx n( d(�n1 M�Mn d;�;;0
1( (�E(E� ;( d���� d(�nn ;d�M�0
1x ( 1x M�nd M�nd T
n( (�dEdx n( d(�n1 M�Mn d;�;;0
;( (�E(E� ;( 1(�(( d(�nn ;M�nx0
x( d�(x� x( n(�(( dd�E; Ed�1d0

n�d istIB8 *�jsk  sR�u7�B{, _Bj${$�R

G� tBb {BtR$I�� s 8B�� RB}Y$R�${s��I }Bj${k �Ys� ���8$ts��R �Y� I�jsk $P �Y� t�-� B�I��

P�B8 �Y� ���s$j�� s��$%�R A�PB�� �Y� h-�I I�jsk� 7Z}}BR� �Ys� �Y� ���s$j�� }js{�R st B�I��

s� �$8� 0 bY${Y I�B}R �Y� $t%�t�B�k }BR$�$Bt BP �Y� RZ}}j$�� �B wE � dD<� N�� + A� �Y�
h-�I I�jsk stI x< �Y� �$8� Zt�$j �Y� t�-� B�I�� P�B8 �Y� ���s$j��� =tI�� �Y� �stIB8 I�jsk

AsR�uR�B{, }Bj${k �Y� RZ}}j$�� I�jskR Y�� B�I�� Ak 8$tw+, x<D� yP + c x<� �Y� RZ}}j$�� }js{�R

�Y� B�I�� s� �$8� 0L + � qY$R B�I�� s��$%�R s� �$8� 0L + L q stI $� $R js�� bY�t + L q k xE<�

!t �Y� B�Y�� YstI� $P x< c + �Y� RZ}}j$�� }js{�R �Y� B�I�� s� �$8� 0Lx<� qY$R B�I�� s��$%�R

s� �$8� 0L x< L q stI $� $R js�� bY�t q k xwE�dD<� yt �$�Y�� {sR� �Y� $t%�t�B�k }BR$�$Bt s�

�$8� 0L8$tw+, x<D $R wE� dD< stI �Y� B�I��$t� }Bj${k $R ��}�s��I�  k �Y� ��bs�I ��t�bsj

�Y�B��8 �Y� s%��s�� {BR� BP �Y$R B�I�� {st A� b�$���t sR s PZt{�$Bt + stI E sR

twE<, +D ) _	owxwE�dD< � q L wx< � +DLDL L �	owq � xwE�dD< � wx< � +DLDL

) _o>wE� dD<�]q L w<�]+ D
LHL L �o>]q � wE� dD<� w<�]+ D

LHL

WB�${� �Ys� $P + ) ( �Y�t

twE<, (D ) IwE<, (D ) _o>E<�]qH
L L �o>]q �E<HL3

dE



qYZR� �Y� js���R� B}�$8sj E PB� + ) ( $R EL sR I�ht�I Ak w1D� G� t��I �B {B8}s�� �Y�

{BR� twEL<, (D ) IwEL<, (D �B �Y� {BR� BP �Y� A�R� }Bj${k b$�Y s }BR$�$%� I�jsk� i�{sjj �Y�

I�ht$�$Bt BP Ed $t �JZs�$Bt wED� N�� "d A� �Y� Zt$JZ� RBjZ�$Bt �B

h w]q L]" c Ed< / ]" c <D )
�

_L �
3 w�D

_�B}BR$�$BtU ; qY� }s$� wEd<, "dD $R �Y� Btjk R��${�jk $t���$B� R�s�$Bts�k }B$t� BP twE<, "D�

_�BBPU G� b$jj RYBb �Ys� PB� �s{Y E� �Y��� $R st B}�$8sj� }BRR$Ajk $tht$��� + � ( �Ys�

8$t$8$9�R twE, +D� 3$-$t� E� stI I$&���t�$s�$t� b$�Y ��R}�{� �B + b� htI

t1wE, +D ) �w_L �D	h wxE�d<L x< k q L +, x< k +D L �	h wx< k +D

) 	h wx< k +D >�w_L �Dh wxE�d<L x< k q L + /x< k +D L �H

) 	h w]+ c <D >�w_L �Dh w]q L]+ c E</]+ c <D L �H 3

WB�${� �Ys�

h w]q L]+ c E< / ]+ c <D )
<�d3

>)(

h w]q c E<� >D
h w]+ ) >D

h w]+ c <D
3

$R {Bt�$tZBZR stI $t{��sR$t� $t + � RB IwE, ND $R {Bt%�-� �B��B%���

j$8
+� 

h w]q L]+ c E< / ]+ c <D ) h w]q � wE� dD<D3

N��

+E ) $tP\+ � ( U h w]q L]+ c E< / ]+ c <D � �

_L �
i wMD

bY��� b� R�� +E ) $P �Y� R�� $R �8}�k� $���� $P h w]q � wE� dD<D k �bw_L �D� stI +E ) (

$P h w]q c E<D � �bw_L �D�

yP +E ) ( st B�I�� RYBZjI A� }js{�I $88�I$s��jk $tI${s�$t� �Ys� E $R �BB R8sjj� !t �Y�

B�Y�� YstI� $P + )  � �Y� B�I�� RYBZjI tB� A� }js{�I A�PB�� �Y� s��$%sj BP �Y� t�-� B�I��
P�B8 �Y� ���s$j��� qY$R $R $tI${s�$%� �Ys� E $R �BB js���� qY� h�R� s��Z8�t� �j$8$ts��R R8sjj

%sjZ�R BP E RZ{Y �Ys� h w]q c E<D c �bw_ L �D� qY� R�{BtI s��Z8�t� �j$8$ts��R js���

d�



%sjZ�R BP E RZ{Y �Ys� h w]q � wE�dD<D k �bw_L�D� qYZR� �Y� Btjk $t����� E �Ys� ��RZj�R

$t s }BR$�$%� AZ� ht$�� %sjZ� BP +E Rs�$Rh�R

h w]q c E<D � �

_L �
k h w]q c wE� dD<D,

bY${Y $R �JZ$%sj�t� �B wED� qYZR wEd<, "dD $R �Y� Btjk R�s�$Bts�k }B$t� t�

(

qB htI �Y� B}�$8sj }Bj${k b� t��I �B {B8}s�� twEL<, (D stI twEd<, "dD� N�� wE 	
<, "	D I�tB�� �Y� }s$� b$�Y jBb�� {BR� s8Bt� �Y�R� �bB {stI$Is�� RBjZ�$BtR� qY�t �Y�

B}�$8sj }Bj${k PB� �Y� RZ}}j$�� $R �B }js{� st B�I�� BP R$9� <� 8$tw"	, x<D Zt$�R BP �$8�

sP��� ��{�$%$t� st B�I�� P�B8 �Y� ���s$j��� qY� RZ}}j$��:R $t%�t�B�k }BR$�$Bt sP��� B�I��$t�

$R �JZsj �B K	 ) E	<�

G� Ys%� RYBbt �Ys� wE	<, "	D 8$t$8$9�R twE<, "D AZ� b� Ys%� tB� k�� RYBbt �Ys� �Y$R

}Bj${k 8$t$8$9�R �Y� RZ}}j$��:R jBt� �Zt s%��s�� YBjI$t� stI }�tsj�k {BR�� G� IB �Y$R Ak

RYBb$t� �Ys�� s}}�B}�$s��jk $t���}����I� �Y� }Bj${k wE	<, "	D 8$t$8$9�R �Y� �B�sj {BR� B%��

stk ht$�� YB�$9Bt >(, x H ZtI�� stk R�s��$t� {BtI$�$BtR }�B%$I�I �Ys� s� �$8� 9��B b� ,tBb

�Y� $t%�t�B�k }BR$�$Bt stI �Y� �$8$t� BP �Y� jsR� B�I��� $P stk� }js{�I Ak �Y� ���s$j�� IZ�$t�

�Y� $t���%sj w�"	, (H� yP tB B�I��R b��� }js{�I Ak �Y� ���s$j�� IZ�$t� �Y� $t���%sj w�"	, (H
�Y�t st B�I�� $R }js{�I �B �s$R� �Y� $t%�t�B�k }BR$�$Bt �B E	< stI �Y� }Bj${k {Bt�$tZ�R

sR }��R{�$A�I� yP� Bt �Y� B�Y�� YstI� �Y� jsR� B�I�� P�B8 �Y� ���s$j�� bsR }js{�I s� �$8�

0 ; w�"	, (H �Y�t �Y� $t%�t�B�k }BR$�$Bt s� �$8� 9��B $R �s$R�I �B wE	 � dD< stI �Y� B�I��

}js{�I s� �$8� 0 $R I�jsk�I sR }��R{�$A�I Ak �Y� }Bj${k� qB R�� �Ys� �Y$R 8$t$8$9�R �Y� �B�sj

{BR� B%�� stk ht$�� YB�$9Bt� tB�${� �Ys� �Y$R }Bj${k 8$t$8$9�R �Y� �-}�{��I YBjI$t� stI

}�tsj�k {BR� BP �s{Y B�I��� R�� �s�$�{$B�jZ� stI �Y���PB�� �Y� RZ8 BP �Y� {BR� B%�� sjj B�I��R

B%�� stk ht$�� $t���%sj� WBb� stk sI8$RR$Aj� }Bj${k $	 �Ys� $R �B�sj {BR� B}�$8sj B%�� stk

ht$�� YB�$9Bt >(, x H $R t�{�RRs�$jk jBt� �Zt s%��s�� {BR� B}�$8sj R$t{� �$	wx D � �$wx D PB� sjj

x � ( stI sjj sI8$RR$Aj� $ $8}j$�R �Ys�

y$	 # j$8 $tP
x� 

�$	wx D

x
� j$8 $tP

x� 

�$wx D

x
# y$,

dM



RYBb$t� �Ys� $	 $R sjRB jBt� �Zt s%��s�� {BR� B}�$8sj�

G� tBb A�$�4k {B8}s�� twE<, +D stI IwE<, +D� V j$��j� sj��A�s ��%�sjR �Ys�

twE<, +D�IwE<, +D ) \w_L �Dh w]q c wE� dD<D� �io>]+ �<HL3

WB�${� �Ys� �Y$R sjjBb ZR �B {B8}Z�� twE<, +D %$s

twE<, +D ) IwE<, +D L \w_L �Dh w]q c wE� dD<D� �io>]+ �<HL3 w�D

WB�${� �Ys� twE<, +D � IwE<, +D PB� s stk }BR$�$%� + $P stI Btjk $P

h w]q c wE� dD<D � �

_L �
3

 k �Y� I�ht$�$Bt BP Ed� $� 8ZR� A� �Y� {sR� �Ys�

h w]q c wEd � dD<D � �

_L �
,

stI {BtR�JZ�t�jk

twEd<, +D � IwEd<, +D wd(D

YBjIR PB� sjj }BR$�$%� + �

Vj�YBZ�Y �Y� �stIB8 I�jsk AsR�uR�B{, }Bj${k YsR �Y� %$��Z� BP A�$t� }�B%sAjk B}�$8sj�

BZ� {B8}Z�s�$BtR $tI${s�� �Ys� �Y� Rs%$t�R ��js�$%� �B �Y� h-�I I�jsk AsR�uR�B{, }Bj${k s��

sj8BR� sjbskR t��j$�$Aj�� qY� Btjk {sR� bY��� �Y��� bsR s R8sjj� AZ� R$�t$h{st�� I$&���t{�

$t {BR� bsR PB� < ) 1( bY��� "d ) (3E1�� ��RZj�$t� $t st s%��s�� {BR� BP cd(�d�� s Rj$�Y�

$8}�B%�8�t� %��RZR �Y� {BR� cd(�nn BP ZR$t� �Y� h-�I I�jsk +d ) (3E(E�� V Y�Z�$R�${ ZR�

BP �Y� h-�I I�jsk }Bj${k $R �B ZR� wEd<,8$tw+d, x<DD� $tR��sI BP wEd<, +dD� stI $t�JZsj$�k

wd(D �Zs�st���R �Ys� �Y$R $R st $8}�B%�8�t� B%�� �Y� h-�I I�jsk }Bj${k� !t �Y� B�Y�� YstI�

�Y� {B8}Z�s�$Btsj �&B�� BP htI$t� stI �%sjZs�$t� �Y� �stIB8 I�jsk AsR�uR�B{, }Bj${k $R

R$8$js� �B �Ys� BP �Y� �&B�� BP htI$t� stI �%sjZs�$t� �Y� h-�I AsR�uR�B{, }Bj${k� VR s htsj

BAR��%s�$Bt� tB�� �Ys� �stIB8 I�jsk }Bj${$�R s�� Ztj$,�jk �B A� R$�t$h{st�jk A����� �Yst

h-�I I�jsk }Bj${$�R PB� R8sjj stI js��� %sjZ�R BP <� ytI��I� PB� R8sjj %sjZ�R BP < b� sj8BR�

Ys%� ���s$j I�8stI $tPB�8s�$Bt� bY���sR PB� js��� < %sjZ�R x< A�{B8�R js��� stI sj8BR�

I����8$t$R�${�

d�



; qB 7Ys�� B� tB� �B 7Ys�� *�8stI ytPB�8s�$Bt

!Z� stsjkR$R $tI${s��R �Ys� �Y� A�t�h�R BP $tPB�8s�$Bt RYs�$t� RYBZjI A� {B8}Z��I Ak {B8T

}s�$t� �Y� {BR� BP �Y� �stIB8 I�jskuAsR� R�B{, }Bj${k �B �Y� {BR� BP �Y� B}�$8sj }Bj${k ZtI��

$tPB�8s�$Bt RYs�$t�� ]B8}s�$t� �Y� {BR� s�s$tR� AsR�uR�B{, }Bj${$�R ���s�jk �-s����s��R �Y�

A�t�h�R BP I�8stI $tPB�8s�$Bt�

qY� ���s$j��:R j�sI �$8� I�8stI ZtI�� I�8stI $tPB�8s�$Bt RYs�$t� $R

]U L w]q � KDL,

bY��� K $R �$%�t Ak wnD� !t �Y� B�Y�� YstI� �Y� ���s$j��:R j�sI �$8� I�8stI b$�YBZ�

$tPB�8s�$Bt RYs�$t�� sRRZ8$t� �stIB8 I�jsk� $R

]U L w]q � wE� dD<� w<�]+ D
LDL,

bY��� wE<, +D 8$t$8$9�R t�

qY� ���s$j�� t��IR �B {B8}Z�� Y$R {BR� ZtI�� �s{Y BP �Y�R� j�sI �$8� I�8stIR �B I�{$I�

bY��Y�� B� tB� $� $R $t Y$R $t����R� �B RYs�� I�8stI $tPB�8s�$Bt� 3B� �-s8}j�� bY�t < ) 1(�

�Y� ���s$j�� bBZjI A� b$jj$t� �B RYs�� I�8stI $tPB�8s�$Bt� qY$R $R s b$tub$t R$�Zs�$Bt

R$t{� AB�Y �Y� ���s$j�� stI �Y� bYBj�Rsj�� A�t�h� P�B8 RYs�$t� I�8stI $tPB�8s�$Bt� !t

�Y� B�Y�� YstI� PB� < ) d( �Y� ���s$j�� b$jj A� Ztb$jj$t� �B RYs�� I�8stI $tPB�8s�$Bt� V

R$8$js� R$�Zs�$Bt s��$R�R bY�t < ) dx stI bY�t < ) n(�

;�d ytPB�8s�$Bt 7�jj$t�

yP �Y� ���s$j�� $R bB�R� B& RYs�$t� I�8stI $tPB�8s�$Bt� �Y� RZ}}j$�� 8sk A� b$jj$t� �B AZk

�Y�R� $tPB�8s�$Bt P�B8 �Y� ���s$j�� $P �Y� �-}�{��I �s$t �B �Y� RZ}}j$�� �-{��IR �Y� �-}�{��I

{BR� �B �Y� ���s$j��� 7$t{� �Y� ���s$j�� 8ZR� s� j�sR� $tRZ�� �Ys� Y$R �-}�{��I {BR� IB�R tB�

�B Z}� s jBb�� ABZtI Bt �Y� %sjZ� BP I�8stI $tPB�8s�$Bt RYs�$t� $R �Y� $t{��8�t�sj {BR�

�B �Y� ���s$j��� !t �Y� B�Y�� YstI� �Y� RZ}}j$�� b$jj t�%�� }sk 8B�� �Yst Y$R �-}�{��I �s$t

P�B8 I�8stI $tPB�8s�$Bt RYs�$t�� qYZR� b� {st BA�s$t� {B8}Z�s�$Btsjjk� s jBb�� st Z}}��

ABZtI Bt �Y� }�${� s� bY${Y �Y� ���s$j�� b$jj R�jj �Y� $tPB�8s�$Bt �B �Y� RZ}}j$��� Vj�YBZ�Y

1(



b� s�� tB� sbs�� BP stk }�s{�${sj $tR�st{� bY��� �Y� ���s$j�� R�jjR I�8stI $tPB�8s�$Bt PB�

s P��� �Y��� 8sk A� st $8}j${$� {BR� }s$I Ak �Y� RZ}}j$�� $t �Y� PB�8 BP jBb�� Zt$� }�${�R�

�B��B%��� sR ���s$j��R A�{B8� 8B�� }Bb��PZj� �Y�k 8sk RBBt A� $t s }BR$�$Bt BP s{�Zsjjk

I�8stI$t� }sk8�t� PB� I�8stI $tPB�8s�$Bt�

;�1 FB$t�jk !}�$8$9$t� ]BR�R

GY�t �Y� ���s$j�� $R Ztb$jj$t� �B RYs�� I�8stI $tPB�8s�$Bt� stI �Y� %sjZ� BP �Y� $tPB�8s�$Bt

�B �Y� RZ}}j$�� $R j�RR �Yst �Y� {BR� BP �Y� $tPB�8s�$Bt �B �Y� ���s$j��� �Y� Btjk b$tub$t B}�$Bt

$R PB� �Y� RZ}}j$�� stI �Y� ���s$j�� �B `B$t�jk B}�$8$9� �Y� RZ8 BP �Y�$� {BR�R stI �Y�t htI

s bsk �B RYs�� �Y� Rs%$t�R� �B%$t� P�B8 I$R��$AZ��I �B {�t��sj$9�I I�{$R$Bt 8s,$t� $R

tBt��$%$sj R$t{� $� �t�s$jR RYs�$t� {BR� R��Z{�Z��R� $t sII$�$Bt �B I�8stI $tPB�8s�$Bt� VjRB�

�Y��� 8sk A� $t{�t�$%�R PB� 8$R��}��R�t�$t� {BR�R� W�%���Y�j�RR� `B$t� B}�$8$9s�$Bt� $R Bt�

$tR�st{� �Ys� {st A�t�h� P�B8 �Y� �8���$t� ZR� BP �j�{��Bt${ {Bt��s{�R �Ys� ZR� qY$�I _s��k

V����8�t� �s�,Z} Nst�Zs�� wq_V�ND �

x ]Bt{jZR$BtR stI *$��{�$BtR PB� 3Z�Z�� i�R�s�{Y

i�RZj�R P�B8 �Y� j$���s�Z��� ����� ps%$�t�t$ �� sj�� $tI${s�� �Ys� s RZ}}j$�� ZR$t� s AsR�uR�B{,

}Bj${k {st R$�t$h{st�jk ��IZ{� Y�� Bbt YBjI$t� stI As{,B�I�� }�tsj�k {BR�R $P �Y� ���s$j��

RYs��R Y$R I�8stI $tPB�8s�$Bt� qY$R $R {Bth�8�I $t �Y� 8BI�j R�ZI$�I $t �Y$R }s}���

<Bb�%�� RYs�$t� I�8stI $tPB�8s�$Bt 8sk tB� A� $t �Y� A�R� $t����R� BP �Y� ���s$j��� G�

Ys%� sjRB RYBbt �Ys� I�jsk AsR�uR�B{, }Bj${$�R }�B}BR�I Ak �s�$�{$B�jZ stI Ak �B$t9sI�Y

{st A� �&�{�$%�jk ZR�I Ak �Y� RZ}}j$�� �B ��IZ{� Y$R {BR�R �%�t bY�t �Y� ���s$j�� $R Ztb$jj$t�

�B RYs�� I�8stI $tPB�8s�$Bt� G� }jst �B {BtIZ{� PZ�Z�� ��R�s�{Y $t �Y� s��s BP $tPB�8s�$Bt

RYs�$t�� yt }s��${Zjs�� b� }jst �B {BtR$I�� 8BI�jR bY��� �Y� ���s$j�� Ps{�R {B8}BZtI _B$RRBt

I�8stI� stI 8BI�jR bY��� �Y��� s�� 8Zj�$}j� ���s$j��R� 3$tsjjk� b� }jst �B {BtR$I�� s

�s�,B% {Ys$t I�$%�t I�8stI 8BI�j bY��� �Y� ���s$j�� YsR ,tBbj�I�� BP �Y� R�s�� BP �Y�

�s�,B% {Ys$t stI $t%�R�$�s�� �Y� %sjZ� BP RYs�$t� �Y$R ,tBbj�I�� b$�Y �Y� RZ}}j$��� !t �Y�

B�Y�� YstI� �Y��� $R s bYBj� ABIk BP j$���s�Z�� Bt {Bt�$tZBZR �$8� 8Zj�$T�{Y�jBt $t%�t�B�k

1d



8BI�jR� ����� R��$sj� sRR�8Ajk� stI I$R��$AZ�$Bt RkR��8R �Ys� {st A�t�h� P�B8 �$�Y�� h-�I

B� �stIB8 B�I��$t� I�jskR� G� s�� $t Ps{� sj��sIk %$�B�BZRjk bB�,$t� Bt RB8� BP �Y�R�

�-��tR$BtR�

i�P���t{�R

>dH V-R[s���� 7� wd��nD X=R$t� �Y� *����8$t$R�${ e!+ 3B�8Zjs $t 7�B{YsR�${ yt%�t�B�k

]Bt��Bj�" �sts��8�t� 7{$�t{�� MndTMn;�

>1H  �{,8st� ��� XVt yt%�t�B�k �BI�j PB� V�A$��s�k yt���%sj stI +Zst�$�k *$R��$AZ�$BtR

BP *�8stI�" �sts��8�t� 7{$�t{�� zBj� M� WB� d� !{�� d�Ed� }}� nxTn��

>nH  BZ�jstI� ��e�� 7�p� _Bb�jj� stI *�3� _k,� wd��ED Xe-}jB$�$t� q$8�jk *�8stI ytPB�T

8s�$Bt �B i�IZ{� yt%�t�B�$�R�" eZ�B}�st FBZ�tsj BP !}��s�$BtR i�R�s�{Y� �1� 1n�T1xn�

>;H ]s{YBt� p� stI �� V� Ns�$%$��� wd���D X]Bt��s{�$t� �B VRRZ�� 7Z}}jkU <Bb �B 7Ys��

*�8stI 3B��{sR�R $t s 7Z}}jk ]Ys$t�"

>xH ]Y�t� 3� wd��MD Xe{Y�jBt i�B�I�� _B$t�R� ytR�sjjs�$Bt i�B�I�� _B$t�R� stI zsjZ� BP

]�t��sj$9�I *�8stI ytPB�8s�$Bt�" �sts��8�t� 7{$�t{�� ;;� d1� }s�� 1 BP 1� R11dT

R1n;�

>EH ]Y�t� 3� wd���D X*�{�t��sj$9�I 7Z}}jk ]Ys$tR 7ZA`�{� �B ytPB�8s�$Bt *�jskR�" �stT

s��8�t� 7{$�t{�� ;x� d(�Eud(�(�

>�H *��9t��� �� F� �� ikst� stI *� 7$8{Y$TN�%$ wd��ED X+Zst�$Pk$t� �Y�  ZjjbY$} e&�{�U

qY� y8}s{� BP 3B��{sR�$t�� N�sI�$8� stI ytPB�8s�$Bt�" GB�,$t� }s}��� WB��Yb�R���t

=t$%��R$�k� qB s}}�s� $t �sts��8�t� 7{$�t{��

>MH 3�I����Z�t� V�� stI O�7� �Y�t�� wd��1D XVt e^{$�t� Vj�B�$�Y8 PB� ]B8}Z�$t� st

!}�$8sj w<, �D _Bj${k $t ]Bt�$tZBZR i�%$�b 7�B{YsR�${ yt%�t�B�k 7kR��8R�" !}��sT

�$BtR i�R�s�{Y� ;(� M(MuMdn�

>�H ps%$�t�t$� 7�� �s}ZR{$tR,$� i�� stI qskZ�� 7� wd���D XzsjZ� BP ytPB�8s�$Bt $t ]s}s{T

$�s��I 7Z}}jk ]Ys$tR�" �sts��8�t� 7{$�t{�� dET1;�

11



>d(H psjj��B� p� wd��MD XW�b  BZtIR stI <�Z�$R�${R PB� w<, �D }Bj${$�R�" �sts��8�t�

7{$�t{�� ;;� 1d�u1nn�

>ddH psjj��B� p�� stI !� [!9�� wd���D Xyt����s�$t� i�}j�t$RY8�t� *�{$R$BtR b$�Y VI%st{�

*�8stI ytPB�8s�$Bt�" GB�,$t� }s}��� *�}s��8�t� BP ytIZR��$sj et�$t���$t� stI

!}��s�$BtR i�R�s�{Y� ]BjZ8A$s =t$%��R$�k $t �Y� ]$�k BP W�b OB�,�

>d1H psjj��B� p�� stI !� [!9�� wd���D X!}�$8sj i�}j�t$RY8�t� _Bj${$�R PB� �Zj�$ue{Y�jBt

yt%�t�B�k _�BAj�8R ZtI�� VI%st{� *�8stI ytPB�8s�$Bt�" GB�,$t� }s}��� *�}s��T

8�t� BP ytIZR��$sj et�$t���$t� stI !}��s�$BtR i�R�s�{Y� ]BjZ8A$s =t$%��R$�k $t �Y�

]$�k BP W�b OB�,�

>dnH �s�$�{$B�jZ� �� stI V�,$tR� *� wd��MD XW�b !}�$8sj _Bj${$�R PB� V =t$� *�8stI

yt%�t�B�k _�BAj�8�" GB�,$t� }s}��� y � i�R�s�{Y *$%$R$Bt� OB�,�Bbt <�$�Y�R� WO�

>d;H N��� <� N�� 7B ��� stI qst�� ]� w1(((D XytPB�8s�$Bt 7Ys�$t� $t s qbBTN�%�j 7Z}}jk

]Ys$t�" �sts��8�t� 7{$�t{�� ;E� E1EuE;n�

>dxH �B$t9sI�Y� �� wd���D XVt y8}�B%�I !�I��$t� _Bj${k PB� ]Bt�$tZBZR i�%$�b ytT

%�t�B�k 7kR��8R b$�Y V�A$��s�k yt���T*�8stI q$8� *$R��$AZ�$BtR�" GB�,$t� }s}���

7{YBBj BP  ZR$t�RR� =t$%��R$�k BP 7�s��j�� GV �Md�x�

>dEH �Y�t�� O� 7� wd��1D X!t _�B}���$�R BP 7�B{YsR�${ yt%�t�B�k 7kR��8R�" �sts��8�t�

7{$�t{�� nM� M�ud(n�

1n


