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qY$R }s}�� }��R�t�R �Y� ZR� BP ��t��${ sj�B�$�Y8R �B I�%�jB} R8s��jk

�Zt�I PZ99k jB�${ {Bt��Bjj��R $t 8Zj�${�$���$s {B8}j�- }�BAj�8R� qY$R �ZtT
$t� s}}�Bs{Y YsR RB8� R}�{$h{ ��R��${�$BtR �Ys� 8s,� $� %��k }s��${Zjs� stI
{B8}j�- A�{sZR� BP �Y� js��� �$8� ��JZ$��8�t�R �-$R�$t� IZ� �B �Y� t��I BP
{BtR$I��$t� 8Zj�$}j� {�$���$s vbY${Y �tjs���R �Y� RBjZ�$Bt R�s�{Y R}s{�v�
stI �B �Y� jBt� {B8}Z�s�$Bt �$8� 8BI�jR ZRZsjjk ZR�I PB� h�t�RR sRR�RR8�t��
qB RBj%� �Y�R� ��R��${�$BtR� �bB �^{$�t� ��t��${ �Zt$t� R��s���$�R {BtR$I��T
$t� I$&���t� 8Zj�${�$���$s s}}�Bs{Y�R Ys%� A��t I�%�jB}�I stI ��R��I $t s
��sjTbB�jI }�BAj�8 PB� PZ99k {Bt��Bj BP <zV] 7kR��8R�
��kbB�IRU p�t��${ qZt$t�� �Zj�$}j� ]�$���$s� �Zj�$}j� !A`�{�$%�R� 3Z99k
NB�${ ]Bt��Bjj��R�

d yt��BIZ{�$Bt
3Z99k NB�${ ]Bt��Bjj��R w3N]RD >M� 11H s�� %��k �BAZR� �BBjR bY${Y bBZjI �tsAj�
�Y� $8}j�8�t�s�$Bt BP {Bt��Bj R��s���$�R $t{B�}B�s�$t� �-}��� ,tBbj�I��� qY�R�
R��s���$�R �k}${sjjk I�ht� s tBtj$t�s� 8s}}$t� P�B8 �Y� RkR��8:R R�s�� R}s{� �B
�Y� {Bt��Bj R}s{�� qYZR� $� $R }BRR$Aj� �B {BtR$I�� �Y� BZ�}Z� BP st 3N] sR s
tBtj$t�s� {Bt��Bj RZ�Ps{� ��4�{�$t� �Y� }�B{�RR BP �Y� B}��s�B�:R }�$B� ,tBbj�I���

qZt$t� s}}�Bs{Y�R s�� ZRZsjjk AsR�I Bt �Y� s%s$jsA$j$�k BP s }��I�ht�I iZj�
 sR� wi D stI s }��j$8$ts�k R�� BP 8�8A��RY$} PZt{�$BtR sRRB{$s��I �B �Y� PZ99k
}s��$�$BtR� *s�s  sR� w* D� qY�$� 8s$t s$8 $R �B htI s A����� R�� BP }s�s8����R

	qY$R ��R�s�{Y YsR A��t RZ}}B���I Ak �Y� eZ�B}�st ]B88$RR$Bt ZtI�� �Y� p�t�RkR _�B`�{�
F!eT]q�MT((�(�
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Ak Btjk {Yst�$t� �Y� * {B8}Bt�t�R� �YZR 8s,$t� B}�$8Z8 �Y� 3N] A�Ys%$B��
yt �Y$R bsk� 3N]R {BZjI A� BA�s$t�I P�B8 YZ8st �-}��$�t{� B� j�s�t$t� 8��YBIR
�B RZAR�JZ�t�jk A� �Zt�I Ak �Y� s}}j${s�$Bt BP sZ�B8s�${ �Zt$t� ��{Yt$JZ�R�

<Bb�%��� 8stk ��sjTbB�jI }�BAj�8R $t%Bj%� �bB �k}�R BP I$^{Zj�$�RU
T qY� �%sjZs�$Bt $R AsR�I Bt 8Zj�$}j� {�$���$s� qY$R Ps{� sIIR {B8}j�-$�k �B �Y�
R�s�{Y A�{sZR� b� 8ZR� BA�s$t �Y� A�R� ��sI�TB& s8Bt� �Y� I$&���t� {�$���$s�

T qY� {Bt��Bjj�� s{{Z�s{k $R sRR�RR�I Ak 8�stR BP R$8Zjs�$BtR bY${Y ZRZsjjk
�s,� s jBt� �$8�� qY$R {sZR�R �Y� �Zt �$8� BP �Y� sj�B�$�Y8R �B A� �-���8�jk
jBt��

yt �Y$R {sR�� tZ8��BZR Ps{�B�R Ys%� �B A� {BtR$I���I $t B�I�� �B sII��RR �Y�R�
��R��${�$BtR� y� 8s,�R �Y� RkR��8 A�$t� {Bt��Bjj�I %��k {B8}j�- stI }��R�t�R s
R��Bt� tBt j$t�s�$�k� qY���PB��� st �^{$�t� B}��s�$Bt BP �Y� sZ�B8s�${ �Zt$t�
��{Yt$JZ�R $R s t�{�RRs�k {BtI$�$Bt $t B�I�� �B s{Y$�%� �BBI ��RZj�R�

p�t��${ Vj�B�$�Y8R wpVRD s�� �jBAsj R�s�{Y ��{Yt$JZ�R �Ys� {st ��}��R�t� stk
�k}� BP PZ99k �Zj�R� }��R�t� 4�-$A$j$�k �B bB�, b$�Y I$&���t� 3N] s�{Y$��{�Z��R stI
Ys%� s �BBI {s}sA$j$�k �B $t{jZI� �-}��� ,tBbj�I�� >xH� 3Z��Y��8B��� �Y� sA$j$�k �B
YstIj� {B8}j�- }�BAj�8R� $t%Bj%$t� P�s�Z��R RZ{Y sR I$R{Bt�$tZ$�$�R� 8Zj�$8BIsjT
$�k� I$R`B$t� P�sR$Aj� R}s{�R stI tB$Rk PZt{�$Bt �%sjZs�$BtR� ��$tPB�{�R �Y� }B��t�$sj
�&�{�$%�t�RR BP pVR $t 8Zj�${�$���$s R�s�{Y stI B}�$8$9s�$Bt� 3B� �Y�R� ��sRBtR�
pVR Ys%� A��t ��{B�t$9�I �B A� }BRR$Ajk b�jjTRZ$��I �B 8Zj�${�$���$s B}�$8$9s�$Bt
>n� E� dd� 1M� ndH�

Vj�YBZ�Y �Y��� s�� 8stk ��t��${ �Zt$t� s}}�Bs{Y�R >1� ;� d;� dE� 1(H� t�$�Y��
BP �Y�8 {st A� ZR�I Rs�$RPs{�B�$jk A�{sZR� �Y�k IB tB� }�B}��jk sII��RR �Y� Rs$I
��R��${�$BtR� qY���PB��� $t B�I�� �B RBj%� �Y�R� �bB }�BAj�8R� �^{$�t� ��t��${ �Zt$t�
s}}�Bs{Y�R {BtR$I��$t� AB�Y ��R��${�$BtR RYBZjI A� I�%�jB}�I�

yt �Y$R bB�,� �Y� ZR� BP pVR �B I�%�jB} R8s��jk �Zt�I 3N]R $t {B8}j�- 8Zj�$T
{�$���$s }�BAj�8R $R }��R�t��I� qbB �^{$�t� ��t��${ �Zt$t� R��s���$�R� {BtR$I��$t�
I$&���t� 8Zj�${�$���$s s}}�Bs{Y�R� Ys%� A��t }�B}BR�I�

qB IB RB� �Y$R {Bt��$AZ�$Bt $R s��st��I $t �Y� PBjjBb$t� bsk� 7�{�$Bt 1 }�B}BR�R
�Y� ZR� BP 8Zj�${�$���$s ��{Yt$JZ�R �B���Y�� b$�Y RB8� s}}�Bs{Y�R �Ys� $t{��sR�
�Y� {Bt%����t{� R}��I BP pVR PB� RBj%$t� �Y� Rs$I ��R��${�$BtR� 7�{�$Bt n A�$�4k
$t��BIZ{�R �Y� }�$t{$}j�R BP �Y� pVR stI �Y� I$&���t� 8Zj�${�$���$s ��t��${ B}�$T
8$9s�$Bt s}}�Bs{Y�R� 7�{�$Bt ;� {B8A$t�R �Y� 8Zj�${�$���$s B}�$8$9s�$Bt b$�Y �Y�
�^{$�t� ��t��${ �Zt$t� s}}�Bs{Y�R }�B}BR$t� stI }��R�t�$t� �bB }s��${Zjs� ��t��${
�Zt$t� ��{Yt$JZ�R� 3$tsjjk� �-}��$8�t�sj ��RZj�R s�� RYBbt $t 7�{�$Bt x� bY$jR�
RB8� {Bt{jZI$t� ��8s�,R s�� }B$t��I BZ� $t 7�{�$Bt E�

1 qZt$t� i�R��${�$BtR
VR b� Ys%� $tI${s��I� �Y� �bB $8}B��st� ��R��${�$BtR b� bst� �B RBj%� s�� �Y� t��I
BP {BtR$I��$t� 8Zj�$}j� {�$���$s wbY${Y �tjs���R �Y� RBjZ�$Bt R�s�{Y R}s{�D stI �Y�
jBt� {B8}Z�s�$Bt �$8� 8BI�jR ��JZ$�� �B sRR�RR �Y� s{{Z�s{k BP �s{Y $tI$%$IZsj�
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qY� h�R� ��R��${�$Bt b$jj A� RBj%�I Ak ZR$t� 8Zj�${�$���$s B}�$8$9s�$Bt ��{YT
t$JZ�R �Ys� sjjBb ZR �B bB�, b$�Y h�t�RR PZt{�$BtR {B8}�$R�I Ak {B8}��$�$%� BA`�{T
�$%�R� yt �Y�R� {sR�R� b� {BZjI BA�s$t tB� Btjk st B}�$8sj RBjZ�$Bt� AZ� s }BRR$Aj�
RBjZ�$Bt R��� *�}�tI$t� Bt �Y� tZ8A�� BP RBjZ�$BtR BA�s$t�I� b� {st I$R�$t�Z$RY
A��b��t �bB 8Zj�${�$���$s s}}�Bs{Y�RU

T �Zj�${�$���$s s�����s�$BtTAsR�I 8��YBIRU Vjj {jsRR${sj 8��YBIR R{sjs�$9� �Y�
BA`�{�$%� %�{�B� ��IZ{$t� $� �B s R{sjs� B}�$8$9s�$Bt }�BAj�8� _�BAsAjk� �Y�
R$8}j�R� BP sjj �Y�R� {jsRR${sj ��{Yt$JZ�R $R �Y� 8��YBI BP BA`�{�$%� b�$�Y�$t��
yt �Y$R {sR�� 8Zj�$}j� {�$���$s PZt{�$BtR s�� {B8A$t�I $t�B Bt� B%��sjj BA`�{�$%�
PZt{�$Bt Ak 8�stR BP s %�{�B� BP b�$�Y�R� qY$R ��{Yt$JZ� YsR 8Z{Y R�tR$�$%T
$�k stI I�}�tI�t{k �Bbs�I b�$�Y�R� <Bb�%��� bY�t ��ZR�bB��Yk b�$�Y�R s��
s%s$jsAj�� �Y$R s}}�Bs{Y ��IZ{� �Y� R�s�{Y R}s{� }�B%$I$t� �Y� sI�JZs�� I$T
��{�$Bt $t�B �Y� RBjZ�$Bt R}s{� stI $�R ZR� $R Y$�Yjk ��{B88�tI�I� qY���PB���
�Y� 8s$t JZ�R�$Bt �B {BtR$I�� �Y$R s}}�Bs{Y $RU <s%� b� ��ZR��I b�$�Y�R �B
�R�$8s�� �Y� $8}B��st{� BP �s{Y BA`�{�$%�2

T �Zj�${�$���$s tBt s�����s�$BtTAsR�I 8��YBIR B� 8Zj�$BA`�{�$%� 8��YBIRU yt s
�k}${sj 8Zj�${�$���$s B}�$8$9s�$Bt }�BAj�8� �Y��� $R s R�� BP RBjZ�$BtR �Ys� s��
RZ}��$B� �B �Y� ��R� $t �Y� R�s�{Y R}s{� bY�t sjj �Y� BA`�{�$%�R s�� {BtR$I���I�
qY�R� RBjZ�$BtR s�� ,tBbt sR tBtTIB8$ts��I RBjZ�$BtR w}s���B R��D� bY$jR� �Y�
��8s$t$t� RBjZ�$BtR s�� ,tBbt sR IB8$ts��I RBjZ�$BtR� WBt� BP �Y� RBjZ�$BtR
$t �Y� tBtTIB8$ts��I R�� $R sARBjZ��jk A����� �Yst �Y� B�Y�� Bt�R�
�s�Y�8s�${sjjk� �Y� {Bt{�}� BP _s���BTB}�$8sj$�k B� tBtTIB8$tst{� $R I�ht�I
sR PBjjBbR� N�� ZR {BtR$I��� b$�YBZ� jBRR BP ��t��sj$�k� s 8Zj�${�$���$s PZt{�$Bt
Ww?D ) wWdw?D, W1w?D, 3 3 3 , Wzw?DD �B A� 8$t$8$9�I b$�Y E }s�s8����R� ? )
w?d, ?1, 3 3 3 , ?ED ; �� stI z BA`�{�$%�R� V I�{$R$Bt %�{�B� y ; � IB8$ts��R
K ; � wtB��I sR y 1 KD $P� stI Btjk $PU

�7 ; \d, 1, 3 3 3 , zi, W7wyD � W7wKD +
�i ; \d, 1, 3 3 3 , zi / WiwyD c WiwKD 3

Vtk %�{�B� �Ys� $R tB� IB8$ts��I Ak stk B�Y�� $R Rs$I �B A� }s���BTB}�$8sj
B� tBtTIB8$ts��I�

yt B�I�� �B RBj%� �Y� R�{BtI ��R��${�$Bt� �Y� ZR� BP �^{$�t� �Zt$t� 8��YBIR $R
t�{�RRs�k� qY��� s�� RB8� s}}�Bs{Y�R �Ys� $t{��sR� �Y� {Bt%����t{� R}��I BP pVRU

T Vt BA`�{�$%� b�$�Y�$t� ��{Yt$JZ� bBZjI ��IZ{� �Y� R�s�{Y R}s{� }�B%$I$t�
�Y� sI�JZs�� I$��{�$Bt $t�B �Y� }s���B bY�t ��ZR�bB��Yk b�$�Y�R s�� ZR�I�

T V R��sIkTR�s�� pV >1�H� �Ys� {BtR$R�R BP R�j�{�$t� �bB BP �Y� A�R� $tI$%$IZsjR
$t �Y� }B}Zjs�$Bt stI {B8A$t$t� �Y�8 �B BA�s$t t�b B&R}�$t�� qY$R s}T
}�Bs{Y $8}�B%�R �Y� {Bt%����t{� stI R$8Zj�st�BZRjk I�{��sR�R �Y� tZ8A��
BP �%sjZs�$BtR�
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T yt B�I�� �B ��IZ{� �Y� pVR R�s�{Y R}s{�� st $t����� {BI$t� {BZjI A� ZR�I�
qY$R Bt� ZR�R I$R{���� }s�s8���� IB8s$tR PB�{$t� �B �s,� %sjZ�R P�B8 s ht$��
%sjZ� R�� >dnH wR�� 3$�Z�� dD� qY� {s�I$tsj$�k BP �Y$R R�� 8ZR� A� �${Y �tBZ�Y
$t B�I�� �B sjjBb �Y� �Zt$t� }�B{�RR �B s{Y$�%� s{{Z�s�� ��RZj�R� AZ� R8sjj
�tBZ�Y RB �Ys� R8sjj {Yst��R }�B%B,� R$�t$h{st� %s�$s�$BtR�

 b  c a

.

Possible positions of the parameter a

3$�Z�� dU yt����� {BI$t� �B �Zt� PZ99k R��R

T i�IZ{$t� �Y� }B}Zjs�$Bt R$9�� �Y� tZ8A�� BP �%sjZs�$BtR $R R$�t$h{st�jk I�T
{��sR�I� <Bb�%��� �Y$R R$9� 8ZR� A� js��� �tBZ�Y $t B�I�� �B 8s$t�s$t �Y�
I$%��R$�k $t �Y� ��t��${ }B}Zjs�$Bt�

7�%��sj �^{$�t� �Zt$t� 8��YBIR b$�Y I$&���t� {Ys�s{���$R�${R b$jj A� }�B}BR�I
AsR�I Bt �Y� {B8A$ts�$Bt BP 8Zj�${�$���$s ��{Yt$JZ�R b$�Y �Y�R� I$&���t� s}}�Bs{Y�R�

n pVR stI �Zj�${�$���$s !}�$8$9s�$Bt
n�d p�t��${ Vj�B�$�Y8R
pVR s�� ��t��sjT}Z�}BR� �jBAsj R�s�{Y sj�B�$�Y8R �Ys� ZR� }�$t{$}j�R $tR}$��I Ak
ts�Z�sj }B}Zjs�$Bt ��t��${R �B �%Bj%� RBjZ�$BtR �B }�BAj�8R� qY� AsR${ }�$t{$}j�R
BP �Y� pVR b��� h�R� js$I IBbt �$�B�BZRjk Ak <BjjstI >d�H stI s�� b�jj I�R{�$A�I
$t 8stk ��-�R RZ{Y sR >1nH�

qY� AsR${ $I�s $R �B 8s$t�s$t s }B}Zjs�$Bt BP ,tBbj�I�� R��Z{�Z��R �Ys� �%Bj%�R
B%�� �$8� �Y�BZ�Y s }�B{�RR BP {B8}��$�$Bt stI {Bt��Bjj�I %s�$s�$Bt� es{Y R��Z{�Z��
$t �Y� }B}Zjs�$Bt ��}��R�t�R s {stI$Is�� RBjZ�$Bt �B �Y� R}�{$h{ }�BAj�8 stI YsR
st sRRB{$s��I h�t�RR �B I����8$t� bY${Y R��Z{�Z��R s�� ZR�I �B PB�8 t�b Bt�R $t
�Y� }�B{�RR BP {B8}��$�$Bt�

<�t{�� s RZAR�� BP ��js�$%�jk �BBI RBjZ�$BtR s�� R�j�{��I PB� ��}�BIZ{�$Bt �B
�$%� B&R}�$t� �Ys� ��}js{� �Y� ��js�$%�jk AsI RBjZ�$BtR bY${Y I$�� yt �Y� ��sI$�$Btsj
��t��s�$Btsj s}}�Bs{Y� B&R}�$t� ��}js{� �Y�$� }s��t�R PB� �Y� t�-� ��t��s�$Bt
>1nH� qY�R� t�b $tI$%$IZsjR s�� {��s��I Ak ZR$t� ��t��${ B}��s�B�R RZ{Y sR {�BRRB%��
stI 8Z�s�$Bt� qY� {�BRRB%�� B}��s�B� {B8A$t�R �Y� $tPB�8s�$Bt {Bt�s$t�I $t�B �Y�
}s��t�R $t{��sR$t� �Y� s%��s�� JZsj$�k BP �Y� }B}Zjs�$Bt w�-}jB�s�$BtD� bY$j� �Y�
8Z�s�$Bt B}��s�B� �stIB8jk {Yst��R �Y� t�b $tI$%$IZsjR Y�j}$t� �Y� sj�B�$�Y8 �B
s%B$I jB{sj B}�$8s w�-}jB�s�$BtD�
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qY� R��sIkTR�s�� s}}�Bs{Y >1�H {BtR$R�R BP R�j�{�$t� �bB BP �Y� A�R� $tI$%$IZT
sjR $t �Y� }B}Zjs�$Bt stI {B8A$t$t� �Y�8 �B BA�s$t Bt� B� �bB B&R}�$t�� e%��k t�b
$tI$%$IZsj $R $t{jZI�I $t �Y� }B}Zjs�$Bt ��}js{$t� �Y� bB�R� $tI$%$IZsj wZRZsjjkD $P
�Y� PB�8�� $R A����� sIs}��I �Yst �Y� js�����

Vt sI%st�s�� BP �Y� R��sIkTR�s�� s}}�Bs{Y b$�Y ��R}�{� �B �Y� ��t��s�$Btsj
Bt� $R �Ys� �BBI RBjZ�$BtR s�� ZR�I sR RBBt sR �Y�k s�� s%s$jsAj�� qY���PB��� �Y�
{Bt%����t{� $R s{{�j��s��I bY$j� �Y� tZ8A�� BP �%sjZs�$BtR $R I�{��sR�I� <Bb�%��� s
}��8s�Z�� {Bt%����t{� {BZjI }�B%B,� �Y� pV �B ��� R�Z{, $t s jB{sj B}�$8s� qYZR�
bY$j� �Y� R��sIkTR�s�� s}}�Bs{Y $R JZ${,�� BA�s$t$t� ��js�$%�jk �BBI RBjZ�$BtR� �Y�
��t��s�$Btsj Bt� $R �Y�B���${sjjk 8B�� �BAZR� stI RZ��� stI $t 8BR� {sR�R }��P��sAj�
bY�t �Y� R�s�{Y R}��I $R tB� $8}B��st��

n�1 �Zj�${�$���$s p�t��${ !}�$8$9s�$Bt
p�t��sjjk� 8Zj�${�$���$s pVR Btjk I$&�� P�B8 �Y� ��R� BP pVR $t �Y� h�t�RR PZt{�$Bt
stI\B� $t �Y� R�j�{�$Bt B}��s�B�� qY� �%BjZ�$Bts�k s}}�Bs{Y�R $t 8Zj�${�$���$s
B}�$8$9s�$Bt {st A� {jsRR$h�I $t �Y��� ��BZ}R >ddHU }js$t s�����s�$t� s}}�Bs{Y�R�
}B}Zjs�$BtTAsR�I tBtT}s���B s}}�Bs{Y�R� stI }s���BTAsR�I s}}�Bs{Y�R�

_js$t V�����s�$t� V}}�Bs{Y�R
VR {Bt%�t�$Btsj pVR ��JZ$�� R{sjs� h�t�RR $tPB�8s�$Bt �B bB�, Bt� s R{sjs�$Rs�$Bt BP
�Y� BA`�{�$%� %�{�B�R $R sjbskR t�{�RRs�k� yt 8BR� }�BAj�8R� bY��� tB �jBAsj {�$��T
�$Bt I$��{�jk �8����R P�B8 �Y� }�BAj�8 PB�8Zjs�$Bt� BA`�{�$%�R s�� BP��t s��$h{$sjjk
{B8A$t�I� B� s�����s��I� $t�B s R{sjs� PZt{�$Bt s{{B�I$t� �B RB8� ZtI��R�stI$t� BP
�Y� }�BAj�8� stI �Y�t �Y� pV $R s}}j$�I� _�s{�${sjjk� sjj �Y� {jsRR${sj s�����s�$Bt
s}}�Bs{Y�R {st A� ZR�I b$�Y pVR� 7B8� s}}�Bs{Y BP �Y$R ,$tI YsR A��t ��}B���I
$t �Y� j$���s�Z��U b�$�Y��I RZ8 >1EH� I$R�st{� PZt{�$BtR >n(H� ��{�

!}�$8$9$t� s {B8A$ts�$Bt BP �Y� BA`�{�$%�R YsR �Y� sI%st�s�� BP }�BIZ{$t�
s R$t�j� {B8}�B8$R� RBjZ�$Bt� ��JZ$�$t� tB PZ��Y�� $t���s{�$Bt b$�Y �Y� I�{$R$BtT
8s,��� qY� }�BAj�8 $R �Ys�� $P �Y� B}�$8sj RBjZ�$Bt {st tB� A� s{{�}��I� t�b �ZtR
BP �Y� B}�$8$9�� 8sk A� ��JZ$��I Zt�$j s RZ$�sAj� RBjZ�$Bt $R PBZtI� <Bb�%��� $t �Y�
{sR� BP BA`�{�$%� b�$�Y�$t�� bY�t ��ZR�bB��Yk b�$�Y�R s�� s%s$jsAj� �Y$R }�BAj�8
I$Rs}}�s�R�

_B}Zjs�$BtT sR�I WBtT_s���B V}}�Bs{Y�R
qY$R s}}�Bs{Y sjjBbR �B �-}jB$� �Y� R}�{$sj {Ys�s{���$R�${ BP pVR� qY� ZR� BP st
}B}Zjs�$Bt BP $tI$%$IZsjR B&��R �Y� }BRR$A$j$�k �B ���s� tBtT{B88�tRZ�sAj� BA`�{T
�$%�R R�}s�s��jk stI �B R�s�{Y PB� 8Zj�$}j� tBtTIB8$ts��I RBjZ�$BtR {Bt{Z���t�jk
$t s R$t�j� pV �Zt�

WBb� s tBtTIB8$ts��I R�� BP $tI$%$IZsjR $R BA�s$t�I $tR��sI BP BA�s$t$t� Btjk
Bt� BP �Y�8� yt B�I�� �B IB �Y$R� �Y� R�j�{�$Bt B}��s�B� $R {Yst��I� p�t��sjjk�
�Y� A�R� $tI$%$IZsjR s{{B�I$t� �B �s{Y BA`�{�$%� s�� R�j�{��I w$t 8stk B{{sR$BtR�
st B�I�� s{{B�I$t� �B $�R $8}B��st{� $R PBjjBb�ID stI �Y�t �Y�R� }s��$sj ��RZj�R s��
{B8A$t�I �B BA�s$t �Y� t�b }B}Zjs�$Bt�
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*$&���t� }�B}BRsjR AsR�I Bt �Y$R $I�s {st A� PBZtI $t >d1� dx� 1d� 1;H�

_s���BT sR�I V}}�Bs{Y�R
qY� }B}Zjs�$BtTAsR�I tBtT}s���B s}}�Bs{Y�R s���8}� �B }�B8B�� �Y� ��t��s�$Bt
BP 8Zj�$}j� tBtTIB8$ts��I RBjZ�$BtR� <Bb�%��� tBt� 8s,�R I$��{� ZR� BP �Y� s{�Zsj
I�ht$�$Bt BP _s���BTB}�$8sj$�k� VR �Y� A�R� RBjZ�$Bt {sttB� A� R�j�{��I s8Bt�
�Y� tBtTIB8$ts��I RBjZ�$BtR R��� �Y� s}}�Bs{Y�R RYBZjI sRR$�t �JZsj }�BAsA$j$�k BP
��}�BIZ{�$Bt �B sjj BP �Y�8�

yt pVR AsR�I Bt �Y� {Bt{�}� BP }s���BTB}�$8sj$�k� �B {sj{Zjs�� �Y� }�BAsA$j$�k
BP ��}�BIZ{�$Bt BP �s{Y $tI$%$IZsj� �Y� RBjZ�$BtR s�� {B8}s��I Ak 8�stR BP �Y�
IB8$tst{� ��js�$Bt w1D� 7B8� s}}�Bs{Y BP �Y$R ,$tI {st A� PBZtI $t >d(� 1xH�

Vj�YBZ�Y �Y� _s���BTAsR�I �st,$t� {B���{�jk sRR$�tR sjj tBtTIB8$ts��I $tI$T
%$IZsjR �Y� Rs8� h�t�RR� $� IB�R tB� �Zs�st��� �Ys� �Y� _s���B R�� A� Zt$PB�8jk
Rs8}j�I� GY�t $� $R }��R�t��I b$�Y 8Zj�$}j� �JZ$%sj�t� B}�$8s� ht$�� }B}Zjs�$BtR
��tI �B {Bt%���� �B Btjk Bt� BP �Y�8� IZ� �B R�B{YsR�${ ���B�R $t �Y� R�j�{�$Bt
}�B{�RR� qY$R }Y�tB8�tBt $R ,tBbt sR ��t��${ I�$P� >�H�

7$t{� }��R��%s�$Bt BP I$%��R$�k $R {�Z{$sj $t �Y� h�jI BP 8Zj�$BA`�{�$%� B}�$8$RsT
�$Bt� R�%��sj 8Zj�$BA`�{�$%� pVR Ys%� $t{B�}B�s��I �Y� t${Y� stI R}�{$� {Bt{�}�R
PB� �Y� }Z�}BR� BP Ps%BZ�$t� RZ{Y A�Ys%$BZ� >d(� 1xH�

; _�B}BRsjU qbB �Zj�${�$���$s p�t��${ qZt$t�
7��s���$�R

qY$t,$t� Bt �Y�R� �Y��� I$&���t� 8Zj�${�$���$s s}}�Bs{Y�R� b� 8ZR� {BtR$I�� st
$8}B��st� sR}�{� $t �Y� R�j�{�$Bt BP �Y� A�R� ��{Yt$JZ�R stI 8��YBIR �B s{{B8T
}j$RY �Y� �Zt$t� }�B{�RRU <s%� b� ��ZR��I b�$�Y�R �B �R�$8s�� �Y� $8}B��st{� BP
�s{Y BA`�{�$%�2 *�}�tI$t� Bt bY��Y�� b� {st BA�s$t �Y�8 B� tB�� �Y� ��{B8T
8�tI�I R��s���k b$jj A� I$&���t�� W�%���Y�j�RR� b� b$jj A� sAj� �B ZR� R�%��sj
�Zt$t� }�B{�RR�R b$�Y stI b$�YBZ� b�$�Y�R $P b� bst� �B {B8}s�� �Y� ��RZj�R B�
$P b� s�� tB� RZ�� BP �Y� b�$�Y� ��j$sA$j$�k� yt �Y$R bsk� {B8A$t$t� �Y� 8Zj�${�$T
���$s stI �Y� Rs$I �^{$�t� �Zt$t� s}}�Bs{Y�R� �bB R��s���$�R Ys%� A��t I�%�jB}�I
wqsAj� d RYBbR s RZ88s�k BP �Y� �bB I�%�jB}�I 8��YBIRDU

T qs,$t� $t�B s{{BZt� �Y� �-$R��t{� BP ��ZR��I b�$�Y�R stI $t B�I�� �B A�t�h�
P�B8 �Y�8� b� }�B}BR� s R$8}j� R��sIkTR�s�� pV b$�Y �Y� {jsRR${sj ��sj {BI$t�
>dMH stI b$�Y s h�t�RR PZt{�$Bt AsR�I Bt BA`�{�$%� b�$�Y�$t� �Ys� {BtR$I��R
�Y�8� y� b$jj A� {sjj�I� G�$�Y��I �Zj�$T]�$���$Bt 7��sIkT7�s�� p�t��${ VjT
�B�$�Y8 wG�]T77pVD� 3Z��Y��8B��� �Y� ZR� BP PZ99k �BsjR PB� Ikts8${sjjk
sIs}�$t� �Y� R�s�{Y I$��{�$Bt $t �Y� R}s{� BP RBjZ�$BtR b$jj A� {BtR$I���I� y�
b$jj 8s,� �Y� 8��YBI �BAZR� stI 8B�� $tI�}�tI�t� P�B8 �Y� b�$�Y� R�j�{�$Bt
PB� �Y� h�t�RR PZt{�$Bt�

T yP b� IB tB� Ys%� ��ZR�bB��Yk b�$�Y�R� b� 8ZR� R�s�{Y PB� sI%st{�I 8Zj�$T
BA`�{�$%� ��{Yt$JZ�R b$�Y sI�JZs�� {Ys�s{���$R�${R �B BA�s$t �Y� I�R$��I {BtT
%����t{�� ����� �Y� ZR� BP �Y� $t����� {BI$t�� yt �Y$R bsk� s 8Zj�$BA`�{�$%�
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s}}�Bs{Y AsR�I $t �Y� b�jjT,tBbt sj�B�$�Y8 }��R�t��I $t >d(H $R }�B}BR�I�
qY� RB {sjj�I �Zj�$T!A`�{�$%� 7��sIkT7�s�� p�t��${ Vj�B�$�Y8 w�!T77pVD
}��R�t�R j$,�jk }��8s�Z�� {Bt%����t{� ����$t� s JZ${, R�s�{Y R}��I s� �Y� �-T
}�tR� BP I�{��sR$t� �Y� I$%��R$�k� qY$R sj�B�$�Y8 $R {B8}j�8�t��I b$�Y �Y�
ZR� BP s R��sIkTR�s�� s}}�Bs{Y�

qsAj� dU 7Z88s�k Bt qZt$t� 7��s���$�R
���YBI GY�t �Zj�${�$���$s

s}}�Bs{Y
]Ys�s{���$R�${R

!t� q�ZR��I b�$�Y�R �-$R� V�����s�$Bt h�t�RR
PZt{�$Bt

77pV L ��sj {BI$t�
qbB q�ZR��I b�$�Y�R tB�

�-$R�
_s���BTAsR�I h�t�RR
PZt{�$Bt

77pV L $t����� {BI$t�

qY��� $R st $8}B��st� sR}�{� �Ys� �Y� }�B}BR�I 8��YBIR sII��RR $t �Y� Rs8�
bsk� �Y� I�ht$�$Bt BP �Y� %s�$s�$Bt $t���%sjR PB� �s{Y ��t�� yt �Y� PBjjBb$t� RZAT
R�{�$Bt� �Y$R {B88Bt {Ys�s{���$R�${ $R $t��BIZ{�I� VP��� �Y$R� �Y� �bB }�B}BR�I
8��YBIR b$jj A� b$I�jk �-}js$t�I�

;�d *kts8${ zs�$s�$Bt $t���%sjR
yt B�I�� �B A� 8�st$t�PZj� �s{Y {Y�B8BRB8� ws {B8}j��� * D 8ZR� 8s$t�s$t �Y�$�
��t�R w�Y� * I�ht$�$Bt }B$t�RD b$�Y$t �Y�$� ��R}�{�$%� %s�$s�$Bt $t���%sjR� qY�R�
$t���%sjR s�� ZRZsjjk {B8}Z��I stI h-�I P�B8 �Y� $t$�$sj RBjZ�$Bt v* }�B%$I�I
Ak �-}���Rv� <Bb�%��� $t BZ� {sR�� �Y�R� $t���%sjR s�� Ikts8${sjjk sIs}��I P�B8
�Y� A�R� $tI$%$IZsj PB� �s{Y pV $���s�$Bt� s%B$I$t� �Y� ��R��${�$BtR BP h-$t� �Y�8
P�B8 �Y� A��$tt$t� BP �Y� pV �Zt� qYZR� Bt{� �Y�R� $t���%sjR Ys%� A��t {sj{Zjs��I�
�Y� ��t�R BZ� BP �st�� s�� �stIB8jk ��t��s��I b$�Y$t �Y�8�

N�� wy7i , K7i , �7iD A� �Y� I�ht$�$Bt }B$t�R BP �Y� iT�Y 8�8A��RY$} PZt{�$Bt jsA�j BP�Y� 7T�Y %s�$sAj�� yt s R��Bt� PZ99k }s��$�$Bt w�YBR� $t bY${Y �Y� 8�8A��RY$} I�����
b$�Y$t �Y� %s�$sAj� IB8s$t $R ,�}� �B d�(D �Y� %����- BP �s{Y jsA�j wK7iD {B$t{$I�R
b$�Y �Y� t�s��R� �-���8� }B$t�R BP $�R t�$�YAB� jsA�jR� �7i�d ) K7i ) y7iLd� yt �Y$R{sR�� Btjk �Y� %����- BP �Y� jsA�jR YsR �B A� {BtR$I���I stI �Y� Rs8� %s�$s�$Bt
$t���%sj {st A� I�ht�I PB� {B$t{$I�t� }B$t�R� qYZR� �Y� %s�$s�$Bt $t���%sjR s��
ZRZsjjk I�ht�I Ak �Y� 8$IIj� }B$t�R A��b��t �Y� {B���R}BtI�t� %����- stI �Y�
%����- BP �Y� }��%$BZR stI �Y� t�-� jsA�j�

yt BZ� {sR�� s 8B�� 4�-$Aj� s}}�Bs{Y $R {BtR$I���I stI �Y� %����- BP �Y� jsA�jR
IB�R tB� Ys%� �B {B$t{$I� b$�Y �Y� t�s��R� �-���8� }B$t�R BP $�R t�$�YAB� jsA�jR wR��
3$�Z�� 1D� <Bb�%��� {BtR$I��$t� �Y�R� �Y��� }B$t�R sR s R$8}j� R�� PB� �s{Y jsA�j
4i ) \�7i�d, K7i , y7iLdi stI �s,$t� $t�B s{{BZt� �Ys� �Y�k Ys%� �Y� Rs8� %s�$s�$Bt$t���%sj� �Y� Rs8� s}}�Bs{Y {st A� PBjjBb�I� yt �Y$R bsk� �Y� 8$IIj� }B$t� A��b��t
�bB R��R {st A� {B8}Z��I {BtR$I��$t� �Y� 8s-$8Z8 }B$t� BP �Y� h�R� R�� stI �Y�
8$t$8Z8 }B$t� BP �Y� R�{BtI R��� qY���PB��� �B {sj{Zjs�� �Y� j�P� �-���8� BP �Y�
%s�$s�$Bt $t���%sj PB� s {Bt{���� I�ht$�$Bt }B$t� ? ; 4i � b� RYBZjI {BtR$I�� �Y�
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8s-$8Z8 }B$t� BP 4i�d wqd?D stI �Y� 8$t$8Z8 }B$t� BP �Y� {B���R}BtI$t� R�� 4i
wq1?D� VtI PB� �Y� {B���R}BtI$t� �$�Y� �-���8�� b� RYBZjI {BtR$I�� �Y� 8s-$8Z8}B$t� BP 4i w�d?D stI �Y� 8$t$8Z8 }B$t� BP 4iLd w�1?D�3$tsjjk� �s,$t� $t�B s{{BZt� �Ys� y7i ; 4i�d� K7i ; 4i stI �7i ; 4iLd� �Y�
%s�$s�$Bt $t���%sjR BP �s{Y I�ht$�$Bt }B$t� BP �Y� iT�Y jsA�j 8�8A��RY$} PZt{�$Bt BP
�Y� 7T�Y %s�$sAj�� wy7i , K7i , �7iD� s�� {sj{Zjs��I P�B8 �Y� $t$�$sj B� A�R� $tI$%$IZsj sR�

\qdy7i , q1y7ii ) \8s-w�7i�n , K7i�3 , y7i�eD,8$tw�7i�3 , K7i�e , y7i Di
\�dy7i , �1y7ii ) \8s-w�7i�3 , K7i�e , y7i D,8$tw�7i�e , K7i , y7iLeDi

>Uy7i , py7i H ) >q1y7i �
q1y7i � qdy7i

1 , �dy7i L
�1y7i � �dy7i

1 H ,

\qdK7i , q1K7ii ) \8s-w�7i�3 , K7i�e , y7i D,8$tw�7i�e , K7i , y7iLeDi
\�dK7i , �1K7ii ) \8s-w�7i�e , K7i , y7iLeD,8$tw�7i , K7iLe , y7iL3Di

>UK7i , pK7i H ) >q1K7i �
q1K7i � qdK7i

1 , �dK7i L
�1K7i � �dK7i

1 H ,
\qd�7i , q1�7ii ) \8s-w�7i�e , K7i , y7iLeD,8$tw�7i , K7iLe , y7iL3Di
\�d�7i , �1�7ii ) \8s-w�7i , K7iLe , y7iL3D,8$tw�7iLe , K7iL3 , y7iLnDi

>U�7i , p�7i H ) >q1�7i �
q1�7i � qd�7i

1 , �d�7i L
�1�7i � �d�7i

1 H ,
WB�${� �Ys� �Y� sRRB{$s��I %s�$s�$Bt $t���%sjR BP �Y� {B���R}BtI$t� �-���8� %sjT

Z�R� y7i stI �7i � s�� {sj{Zjs��I �-s{�jk sR �Y� $t���%sjR PB� K7i�d stI K7iLd� ��R}�{�$%�jk�3$�Z�� 1 ��s}Y${sjjk I�}${�R �Y� %s�$s�$Bt $t���%sjR PB� �Y� 7T�Y %s�$sAj� PBjjBb$t�
�Y� }�B}BR�I s}}�Bs{Y� G� Ys%� {BtR$I���I �Ys� �Y� %����- BP �Y� jsA�jR s� �Y�
�I��R BP �Y� %s�$sAj�R: IB8s$t 8ZR� {B$t{$I� b$�Y �Y� �-���8� }B$t�R� qY�R� jsA�jR
b$jj A� Rk88���${sj b$�Y ��R}�{� �B �Y�$� %����-�R�

Variation
intervals
    for } a i

2
i
3a  , b  , ci i

2 1 c i
5

i
4a  , b  , ci i

3 2
i
5a  , b  , ci i

4 3
i
6a  , b  , ci i

5 4

Label 1 Label 2 Label 3 Label 4 Label 5 Label 6

B1 B2 B3 B4 B5 B6

3$�Z�� 1U zs�$s�$Bt $t���%sjR BP �Y� 7T�Y %s�$sAj��
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Ikts8${sjjk sIs}�$t� �Y� R�s�{Y I$��{�$Bt $t �Y� R}s{� BP RBjZ�$BtR� I�{��sR$t�
�Y� $8}�B%�8�t� }BRR$A$j$�k BP �YBR� BA`�{�$%�R bY${Y s}}�Bs{Y �Y�$� �BsjR $t �Y�
h�R� }js{�� qYZR� s PZt{�$Bt 8BI$h�� }s�s8����� &7w?D� $R ZR�I �B }�tsj$9� �s{Y
BA`�{�$%� w�s,$t� %sjZ�R B%�� d�(D bY�t�%�� $�R %sjZ� ���R bB�R� b$�Y ��R}�{� �B
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