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ẋ = F (x, µ)
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{
v̇ = f(v, w, µ),
ẇ = h(v, w, µ),
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x = (x1, . . . , xn)
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w = (xr+1, . . . , xr+s)
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r + s = n
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ÀE¿}|��	�­ÄBÌ)ÂkÆ©Â��E¿-��Ä
{
v̇1 = f(v1, w1, µ1),
ẇ1 = h(v1, w1, µ1),

(I)
�\���

ÀE¿}|SÃ���ÄBÌ)ÂkÆ©Â��E¿-��Ä
{
v̇2 = f(v2, w2, µ2),
ẇ2 = h(v1, w2, µ2),
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w�|S¿
®8ÀE¿}|��	�­ÄBÌ ÂkÆ©Â��E¿-��Ä+¿¯Â����+Æ©ÂZÈ»Ã-|©ÇSÄBÌ�ÄBÀ��EÃ
��ÃB¼S¿-yEÄ��E¿^¼��vÇSÄBÌ0ÂkÆ©Â��E¿-��Ä
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�vÆP¾©¿¯Â��PÆ��Iz©Ã`ÀE¿}|S¿kÇPÆ©¿-� ÂkÆ©Â��E¿-�ú�
��Ã�ÄBÇSÄ
¼SÃ
w¯ÆPÆ·Â?z©¿kÉPÆ©Ã-|©ÆP¾©¿¯Â��PÆ��åÆäÂkÆ©Â��E¿-��Ä
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� ÂkÆPÇ�È�É©Ã`ÇPÆPÊ
ÄBËPÆPÆI�

Ý y
�%¿¯¿!Ã
zPÉ©¿}|S¿^¼S¿kÇPÆ©¿�ÂkÆPÇ�È�É©Ã`ÇPÆPÊ
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�0Æ-Ä`ÂkÆ��rz��EÃ��
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�éÂkÆPÇ�È�É©Ã`ÇPÆPÊ
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�-ÂkÆPÇ�È�É©Ã`ÇPÆPÊ
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�G¿��vÉSÄ
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µ1 = µ2
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‖v1 − v2‖ → 0,
zPÉPÆ

t→∞.
�±ÉPÆ@Ç©¿kÆ,|S¿kÇ��vÆP¾PÇPÁwÈ¢zSÄBÉSÄ
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µ1 6= µ2
®�zPÉPÆ�yB¼©Æ�~�¿kÇPÇ©Ãv¿!Â¯Ã`À�zSÄ�|S¿kÇPÆ©¿

v1
Æ
v2
�
ε
�pÂkÆPÇ�È�É©Ã��

ÇPÆPÊ
ÄBËPÆPÌ��^Å
‖v1 − v2‖ 6 ε,

zPÉPÆ
t > 0,

w�|S¿
ε = ε(∆µ)
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µ2 = µ1± k
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∆µ = k
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〈(∆v)2〉
〈v2

1〉
,

w�|S¿
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Â���Ã
wrÃ,ÂkÆ�w¯ÇSÄ
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µ+ δ
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δ
À­ÀvÆ,|S¿

δ = kµ
�

±¸��Ä¯¾©¿¯Â��vÀE¿�Ç©Ã`ÀEÃ
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µ(1− k)
Æ
µ(1 + k)

Å

ÀE¿}|��	�­ÄBÌ)ÂkÆ©Â��E¿-��Ä�Í
µ

{
v̇1 = f(v1, w1, µ),
ẇ1 = h(v1, w1, µ),

(I)

±w¿}|�
���ÄBÌ)ÂkÆ©Â��E¿-��Ä�Í
µ(1− k)

{
v̇2 = f(v2, w2, µ(1− k)),
ẇ2 = h(v1, w2, µ(1− k)),

(II)
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���ÄBÌ)ÂkÆ©Â��E¿-��Ä�Í
µ(1 + k)

{
v̇3 = f(v3, w3, µ(1 + k)),
ẇ3 = h(v1, w3, µ(1 + k)).
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v2
5
v3 O

‖v1 − v2‖ < ε2,
‖v1 − v3‖ < ε3,

‖v1 − v2 + v3

2
‖ < ε∗,

ε∗ < min(ε2, ε3).
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�G¿��vÉSÄ
�åÆ-ÇSÄ%ÃvÂkÇ©Ã`ÀE¿!Ë©¿�zPÆ©¶/�»Ä²�yÉPÆ©Âv��vX��� �r
��pÅ





ẋ1 = 1
C1R

(x2 − x1)− 1
C1
g(x1),

ẋ2 = 1
C2R

(x1 − x2) + 1
C2
x3,

ẋ3 = − 1
L
x2,

w�|S¿
g(x) = m0x+ 1

2
(m1−m0)(|x+B|−|x−B|) ®¦���EÂ¯Ã`¾PÇ©Ã���¼©ÆPÇ©¿��PÇSÄBÌ­È�ÄBÉSÄ����E¿kÉPÆ©Â��vÆ���Ä�Í µ = 1

R

®
�	zPÉSÄBÀ`¼©Ì�½���Æ��²zSÄBÉSÄ
�G¿��vÉI�

³åÄ`Â¯Â-�GÃ
�vÉPÆ��n�vÉPÆ-ÂkÆ©Â��E¿-�åÁîÂ!ÂkÆ��'�G¿��vÉPÆP¾PÇPÁ7�åÆ�zSÄBÉSÄ
�G¿��vÉSÄ
�åÆIÅ

ẋ = µB · x+G(x), (I)
ẏ = µ(1− k)B · y +G(y), (II)
ż = µ(1 + k)B · z +G(z), (III)

��Ü	�

w�|S¿
B =




− 1
C1

1
C1

0

1
C2

− 1
C2

0

0 0 0



Í
G(x) =




− 1
C1
g(x1)

1
C2
x3

− 1
L
x2



�

��¿kÉ©¿�zPÆ��%¿-�I��ÉSÄBÀvÇ©¿kÇPÆPÌµ��Ü	�VÀ­ÆPÇ��E¿�w¯ÉSÄ
¼��vÇ©Ã
�!�!Ã`É��G¿vÅ

x = x0 +

∫ t

t0

(µB · x+G(x)) dt, (I)

y = y0 +

∫ t

t0

(µB · y +G(y)) dt−
∫ t

t0

(µkB · y) dt, (II)

z = z0 +

∫ t

t0

(µB · z +G(z)) dt +

∫ t

t0

(µkB · z) dt. (III)

���X�

:<;0=?><:<;�@<:<ACBEDF><:<AHGI><J<A?KML)N	N	O�KQP�R-S�K�TIU�KWVXRZY,U,S�[�Y	Y,\



Y	Y,N ^`_�a?_�aCb	c
d�e	f)gQhHf)iWjXk

u!Ä+ÉPÆ©Âv�Wv?zPÉ©¿}|SÂ��`ÄBÀ`¼S¿kÇPÁ É©¿kÊ-�
¼����`Ä��vÁ ¾PÆ©Â^¼S¿kÇPÇ©Ã
wrÃ¢�GÃ-|S¿^¼©ÆPÉ©Ã`À»ÄBÇPÆPÌ!�vÉ©¿^È�ÂkÆ©Â��E¿-�µÇSÄ,ÃvÂkÇ©Ã`ÀE¿
Ë©¿�zPÆª¶/�»Äµ�ú�X���vÉ©¿^È·ÄBÀ��EÃ
��ÃB¼S¿-yEÄ��E¿^¼��vÇPÁwÈÑÂkÆ©Â��E¿-�úÍ«��y)�±Ã-|©Ç©Ã
�·ÀE¿}|��	�%¿���Æ�|©À��»È0ÀE¿}|SÃ��åÁwÈ�ÂkÆ©Â��E¿-�ú�
Þ±Ê0ÉPÆ©Âv�7v�ÀvÆ,|©Ç©ÃPÍw¾��EÃäÄ����vÉSÄ����EÃ`ÉPÁ;ÂkÆ©Â��E¿-� Â�zSÄBÉSÄ
�G¿��vÉSÄ
�åÆ

µ(1 − k)
Æ
µ(1 + k)

z©ÃB¼���¾SÄB½��
�
ÂXÌäÆPÊ-Ä����vÉSÄ����EÃ`ÉSÄ�ÂkÆ©Â��E¿-�åÁ Â¢zSÄBÉSÄ
�G¿��vÉ©Ã��

µ
À3É©¿kÊ-�
¼����`Ä��E¿�£�zPÉ©Ã
�vÆPÀEÃ
z©ÃB¼SÃ$~­ÇPÁwÈ Æ©Â���Ä�~�¿kÇPÆ��¥¤B�

�«���vÉSÄ����EÃ`É·ÂkÆ©Â��E¿-�åÁEÉ�ÉC�yÊr¿^¼S¿kÇPÁZ��ËPÀE¿��	�<£BÂ�~­Æ���Ä`¿��EÂXÌW¤BÍåÄ Ä����vÉSÄ����EÃ`É�ÂkÆ©Â��E¿-�åÁ�É�É�É �ýÂkÆPÇPÆ���ËPÀE¿��	�
£
ÉSÄ`Â��
Ì,w¯ÆPÀ»Ä`¿��EÂXÌW¤B�

á�Â^¼©Æ)ÀvÊ¯Ì,���
x0 = y0 = z0 Í,�EÃ­ÆPÊ#���X��z©ÃB¼���¾SÄ`¿-�úÅ

y = x−
∫ t

t0

(µkB · y) dt, (II)

z = x+

∫ t

t0

(µkB · z) dt. (III)

�ú�X�

Ý �EÂk½«|�Ä²�GÃ$~­Ç©Ã-Â�|S¿^¼�Ä����©zPÉ©¿}|�z©ÃB¼SÃ$~�¿kÇPÆ©¿vÍK¾��EÃ�|P¼©Ì!�vÉ©¿^È�ÂkÆ©Â��E¿-�éÂ+ÂkÆ��'�G¿��vÉPÆP¾PÇPÁ7�åÆªzSÄBÉSÄ��
�G¿��vÉSÄ
�åÆIÍPÄ����vÉSÄ����EÃ`ÉPÁ¸��Ã
�EÃ`ÉPÁwÈFz©ÃB¼���¾SÄB½��EÂXÌ{£�zPÉ©Ã
�vÆPÀEÃ
z©ÃB¼SÃ$~­ÇPÁ7�åÆ)Æ©Â���Ä�~�¿kÇPÆPÌ��åÆ¥¤BÍPÀH��Ä¯¾©¿¯Â��vÀE¿
È�Ä`Ã
�vÆP¾©¿¯Â���Ã
wrÃ%ÂkÆPÇ�È�É©Ã`ÇPÇ©Ã
wrÃ�Ã
����¼©Æ���Ä�ÉSÄ`Â¯Â-�GÃ
�vÉ©¿kÇPÆ©¿#ÂkÉ©¿}|©Ç©¿�wrÃ%ÄBÉPÆ�� �G¿��vÆP¾©¿¯Â���Ã
wrÃ�ÀvÁwÈ»Ã-|©ÇPÁwÈ&ÂkÆ�w��
ÇSÄ
¼SÃ`À�ÀE¿}|SÃ��åÁwÈ,ÂkÆ©Â��E¿-� y + z

2

z©Ã`Ê¯ÀEÃB¼©Æ��H��Ã��rz©¿kÇ©ÂkÆPÉ©Ã`À»Ä����t§-�vÆ{£�zPÉ©Ã
�vÆPÀEÃ
z©ÃB¼SÃ$~­ÇPÁ¦¿#Æ©Â���Ä�~�¿kÇPÆPÌW¤B�
u±Æ�~�¿úÂ�z©Ã��GÃ
�C�v½ ¾PÆ©Â^¼S¿kÇPÇ©Ã
wrÃ �GÃ-|S¿^¼©ÆPÉ©Ã`À»ÄBÇPÆPÌ#y
��|S¿��/z©Ã
��ÄBÊ
ÄBÇSÄ�Â�zPÉSÄBÀE¿}|P¼©ÆPÀEÃvÂ���� �	�vÀE¿kÉ)~t|S¿}�

ÇPÆPÌ���zPÉPÆïÂkÆPÇ�È�É©Ã`ÇPÆPÊ
ÄBËPÆPÆïÈ�Ä`Ã
�vÆP¾©¿¯Â��PÆ�ÈïÂkÆ©Â��E¿-��Æ»zPÉPÆ��G¿kÇPÆ��GÃvÂ�����zPÉ©¿}|P¼SÃ$~�¿kÇPÇ©Ã
�îÂZÈ»¿-�åÁ zPÉPÆ
z©¿kÉ©¿}|�Ä¯¾©¿ wkÄBÉ��GÃ`ÇPÆP¾©¿¯Â���Ã
wrÃ@ÂkÆ�w¯ÇSÄ
¼�Ä��

P�çRQ>S�T ö�U orqCstoNV�í�öto'òóð�m7í é`í7ëZð0sCöto'òWV�ëYX òósCqHé�êtëZqCsCìríZîCsCs
m òóstòóð�o'ôªí«é qtí ë7òóqtë7m7o�îto ù s[Z T í s\V�ë S)] îto'm7ëYX òóstòóð�o'ôª÷

±w¿}|��	�­ÄBÌ+ÂkÆ©Â��E¿-��Ä!Æ,ÀE¿}|SÃ��åÁ¦¿#ÂkÆ©Â��E¿-�åÁ ÇSÄ!ÃvÂkÇ©Ã`ÀE¿oË©¿�zPÆF¶/�»Ä?� 	$�ØÃ
zPÆ©ÂkÁúÀ»ÄB½��EÂXÌ&Â^¼S¿}|���½���Æ��åÆ
��ÉSÄBÀvÇ©¿kÇPÆPÌ��åÆIÅ

ÀE¿}|��	�­ÄBÌ)ÂkÆ©Â��E¿-��Ä�Í
µ





ẋ1 = 1
C1R

(x2 − x1)− 1
C1
g(x1),

ẋ2 = 1
C2R

(x1 − x2) + 1
C2
x3,

ẋ3 = − 1
L
x2,

(I)

ÀE¿}|SÃ���ÄBÌ)ÂkÆ©Â��E¿-��Ä�Í
µ(1− k)





ẏ1 = 1
C1R(1− k)

(x2 − y1)− 1
C1
g(y1),

ẏ2 = 1
C2R(1− k)

(y1 − y2) + 1
C2
y3,

ẏ3 = − 1
L
y2,

(II)
��	��

ÀE¿}|SÃ���ÄBÌ)ÂkÆ©Â��E¿-��Ä�Í
µ(1 + k)





ż1 = 1
C1R(1 + k)

(x2 − z1)− 1
C1
g(z1),

ż2 = 1
C2R(1 + k)

(z1 − z2) + 1
C2
z3,

ż3 = − 1
L
z2,

(III)
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¼,½Qd,¾�¿FÀ�iWÁWÀ#Â,f)¾�À�Ã�ÄFk)f�gWf)jXÄFÁW¾�À�Ã�Â,jXÅ°Ã�ÁWiWg�eQjXiWÁQÆ�f)ÇWÁWÁ Y	YL^

ÊMË)Ì$Í�_�Ía`�bXË{Ì�Ë)Ì�Ù$Ð}ØWÚ¦ÌtÌ�Ë)Ø¥ØWÐ Ù/bXË.c.dXÚ�ØWËfe)Ô/b)Ô�ØWÐ Ù/b)Ô�ØWË�Íhg«×@eXÐ(bXÐ(c.dXÚ;i©Ö�Ë
ÑJj
Ô$×�Ù$Ë.cXÐ}ÌlkXËCj²Ô$Ù$Ù/b)Ô/kXÙ$×@bX×�Ö
Ù/bXÐljªÌ�Ë)Ì�Ù$Ð}ØHd)Ô²×�ÌldX×�Ö�Ð6mXÐ(eXËon«Ò�Ô©Ì#×�Ù1p)Ë.cXËXÐ}ØHe)Ô/b)Ô�ØWÐ Ù/bX×�Ö©ÖJq�r�sYtvu�wHÔ$Ö�Ù$×@k
×/p)Ð(x�Ô$Ù$Ðlp7y@dXÚ'Ð?Ì�Ë)Ì�Ù$Ð}ØWÚ
Ìze)Ô/b)Ô�ØWÐ Ù/b)Ô�ØWË

R = 1.9 { k.b)Ô�ÌldXÚ;i�mXÖ�Ð Ù�t}|~w	�
1/R(1 − 0.03) {�� Ðlp)Ð(dXÚ;i�mXÖ�Ð Ù�t}|~|~w	� 1/R(1 + 0.03) {Ì�Ë.dXË.i�mXÖ�Ð Ù7t}|~|~|~w	s�t}x!wZÖ�Ð�Ñ	Ò
Ó�Ô-Õ

R = 1.9 { k.b)Ô�ÌldXÚ;i'mXÖ�Ð Ù�t}|~w	�QÖ�Ð�Ñ	×�Ø¥Ô-Õ
1/R(1 − 0.03) {N� Ðlp)Ð(dXÚ;i'mXÖ�Ð Ùt}|~|~w	�
Ö�Ð�Ñ	×�Ø¥Ô-Õ

1/R(1 + 0.03) { Ì�Ë.dXË.i�mXÖ�Ð Ù�t}|~|~|~w�t��xØrÍ�bXË)Ì$Í!_1�C�«Ö�eX×/p7dX×@mXÖ�Ð Ù/dX×�ØFÖ�Ô/bXË)Ô/dXÙ$Ð�Ö��lp)Ð(kXÙ/bX×@d.dX×@iÖ�Ð(b)Ì�ËXË<Ì�Ù-Ô$Ù/y�Ëzd)Ô/Ì Ô/iXÙ$Ð���Ò!b.d)Ô�p	Ô.�C���~����� �@���7��Í ���(� Í �@���)Í ����Í w
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Y	Y�L ^`_�a?_�aCb	c
d�e	f)gQhHf)iWjXk

w�|S¿
g(x) = m0x + 1

2
(m1 −m0)(|x + B| − |x − B|) ®¯���EÂ¯Ã`¾PÇ©Ã���¼©ÆPÇ©¿��PÇSÄBÌ�È�ÄBÉSÄ����E¿kÉPÆ©Â��vÆ���Ä�Ía�·®

�	zPÉSÄBÀ`¼©Ì�½���Æ��²zSÄBÉSÄ
�G¿��vÉI�
u!Ä%ÉPÆ©Âv��4tzPÉPÆPÀE¿}|S¿kÇPÁîÉ©¿kÊ-�
¼����`Ä��vÁí¾PÆ©Â^¼S¿kÇPÇ©Ã
wrÃ#�GÃ-|S¿^¼©ÆPÉ©Ã`À»ÄBÇPÆPÌ²|P¼©Ì Ê¯ÇSÄ¯¾©¿kÇPÆ���zSÄBÉSÄ
�G¿��vÉ©Ã`À

Ë©¿�zPÆ#¶/�»Ä�Å
C1 = 15, C2 = 100, R = 1.9, m0 = −0.459, m1 = −0.757, B = 1.56

ÍEÃ
�r¼©ÆP¾PÆ©¿7�	zPÉSÄBÀ
�
¼©Ì�½���Æ�È�zSÄBÉSÄ
�G¿��vÉ©Ã`À#Ü��

k = 0.04
ÍSÃ
�r¼©ÆP¾PÆ©¿!ÃvÂ��`Ä
¼��vÇPÁwÈ²zSÄBÉSÄ
�G¿��vÉ©Ã`À�9�� �B� �1|P¼©Ì���Ã��rzSÄ����vÇ©ÃvÂ��vÆ

Ê
Ä�zPÆ©ÂkÆª��Ã
§$� ��ÆPËPÆ©¿kÇ��vÁ�Ã
�r¼©ÆP¾PÆPÌ·ÃvÂ��`Ä
¼��vÇPÁwÈµzSÄBÉSÄ
�G¿��vÉ©Ã`À�Ç©¿+ÀvÀE¿}|S¿kÇPÁ�Àª��Ü	���^�r¡VÃ
wX¼�Ä`ÂkÇ©Ã��ú4X�#ÆPÊ
ÉPÆ©Âv�04

ε2 = 1.28, ε3 = 1.5
Í
ε∗ = 0.48

Í'�B�Z¿v�'�EÂ^¼SÃ`ÀvÆ©¿
ε∗ < min(ε2, ε3)

ÀvÁZz©ÃB¼©ÇPÌP¿��EÂXÌmÍ�Æ���Ä¯¾©¿}�
Â��vÀEÃ!È�Ä`Ã
�vÆP¾©¿¯Â���Ã
wrÃ%ÂkÆPÇ�È�É©Ã`ÇPÇ©Ã
wrÃ%Ã
����¼©Æ���Ä �
¼���¾��­Ä`¿��EÂXÌ,À,�v� ��v!ÉSÄBÊ
Ä��,¡�¼S¿}|��E¿��%Ã
�X�G¿��vÆ����©Í�¾��EÃ zPÉPÆ
|�ÄBÇPÇ©Ã��íÇSÄ
yvÃ`É©¿#zSÄBÉSÄ
�G¿��vÉ©Ã`À�|P¼©Ì�Ë©¿�zPÆ°¶/�»Ä)ÇSÄ
yB¼©½«|�Ä`¿��EÂXÌ·É©¿�~­Æ��¹

�Q¬�
�­Q��z©¿kÉ©¿-�G¿�~%Ä`¿-�GÃvÂ��vÆIÍGÊ
Ä��
��¼©½#¾SÄB½���Æ��©ÂXÌ,À �PÉSÄ�����Ã`ÀvÉ©¿-�G¿kÇPÇPÁwÈ@ÂkÉPÁúÀ»Ä
È?��Ä¯¾©¿¯Â��vÀ»Ä�È�Ä`Ã
�vÆP¾©¿¯Â���Ã
wrÃ%ÂkÆPÇ�È�É©Ã`ÇPÇ©Ã
wrÃ�Ã
����¼©Æ���Ä�Í)�`Ä��
��Ä��-ÀE¿^¼©ÆP¾PÆPÇPÁ

ε2, ε3
Â¯Ã
z©ÃvÂ��`ÄBÀvÆ��åÁ Â!Ä
�rz�¼©Æ�����|�Ä
�åÆ�ÂrÄ
�åÆ�È@È�Ä`Ã
�vÆP¾©¿¯Â��PÆ�È-ÂkÆ�w¯ÇSÄ
¼SÃ`À

y1, y2, y3
�

u�Ã��G¿�~t|���ÂkÉPÁúÀ»Ä
�åÆ°��Ä¯¾©¿¯Â��vÀEÃ�È�Ä`Ã
�vÆP¾©¿¯Â���Ã
wrÃ�ÂkÆPÇ�È�É©Ã`ÇPÇ©Ã
wrÃ0Ã
����¼©Æ���Ä©�
¼���¾��­Ä`¿��EÂXÌ·À0�)ÉSÄBÊEÍ
¾��EÃ �GÃ$~­Ç©Ã!ÇSÄ
yB¼©½«|�Ä�����ÇSÄ#ÉPÆ©Âv�)4 D �vÉ©¿��vÆ��?w¯ÉSÄ
��Æ��?yvÃB¼S¿¯¿oÂ�wX¼�Ä�~�¿kÇPÇPÁZ���G¿�~t|��­ÂkÉPÁúÀ»Ä
�åÆ?z©Ã!ÂkÉSÄBÀ
�
Ç©¿kÇPÆP½ïÂ«z©¿kÉPÀvÁ7�3Æ­À��EÃ`ÉPÁ7�{w¯ÉSÄ
��Æ���Ä
�åÆI�E�!Ä��?y
��|S¿���z©Ã
��ÄBÊ
ÄBÇ©Ã�|�Ä
¼S¿¯¿vÍ
§-�EÃ/z©Ã`Ê¯ÀEÃB¼©Æ���Â��	�%¿¯Â��vÀE¿kÇPÇ©Ã
�
¼���¾���Æ����?��Ä¯¾©¿¯Â��vÀEÃ?z©¿kÉ©¿}|�ÄBÀ»Ä`¿-�GÃ
wrÃ#wkÄBÉ��GÃ`ÇPÆP¾©¿¯Â���Ã
wrÃ@ÂkÆ�w¯ÇSÄ
¼�Ä��

�!¼©Ì»��ÃB¼��vË©¿kÀEÃ
�îÂkÆ©Â��E¿-�åÁ � 	$��ÀE¿}|��	�­ÄBÌïÂkÆ©Â��E¿-��Ä·ÆïÀE¿}|SÃ��åÁ¦¿3ÂkÆ©Â��E¿-�åÁ
µ(1 − k)

Í
µ(1 + k)Ã
zPÆ©ÂkÁúÀ»ÄB½��EÂXÌ²��ÉSÄBÀvÇ©¿kÇPÆPÌ��åÆIÅ





ẋ1 = m
b
· f (x3)− 1

b
x1,

ẋ2 = x1 − x3,
ẋ3 = x2 − a · x3;

(I)





ẏ1 = m
b(1− k)

· f (x3)− 1
b(1− k)

y1,

ẏ2 = y1 − y3,
ẏ3 = y2 − a · y3;

(II)





ż1 = m
b(1 + k)

· f (x3)− 1
b(1 + k)

z1,

ż2 = z1 − z3,
ż3 = z2 − a · z3;

(III)

�ú¨X�

Ê�|S¿¯Â��
f(z) =

∣∣∣z + 1
2

∣∣∣ −
∣∣∣z − 1

2

∣∣∣ + 1
2
|z − 1| − 1

2
|z + 1| ® ���EÂ¯Ã`¾PÇ©Ã���¼©ÆPÇ©¿��PÇSÄBÌäÈ�ÄBÉSÄ����E¿kÉPÆ©Â��vÆ���Ä�Í

��É���®8ÀE¿}|��	�­ÄBÌ)ÂkÆ©Â��E¿-��Ä�Íó��É�É��^ÍM��É�É�É��r®8ÀE¿}|SÃ��åÁ¦¿�ÂkÆ©Â��E¿-�åÁ!Í
µ = b

®Û�	zPÉSÄBÀ`¼©Ì�½���Æ��¢zSÄBÉSÄ
�G¿��vÉI�
u!Ä%ÉPÆ©Âv��Ü?zPÉPÆPÀE¿}|S¿kÇPÁîÉ©¿kÊ-�
¼����`Ä��vÁí¾PÆ©Â^¼S¿kÇPÇ©Ã
wrÃ#�GÃ-|S¿^¼©ÆPÉ©Ã`À»ÄBÇPÆPÌ²|P¼©Ì Ê¯ÇSÄ¯¾©¿kÇPÆ���zSÄBÉSÄ
�G¿��vÉ©Ã`À

��ÃB¼��vË©¿kÀEÃ
�­ÂkÆ©Â��E¿-�åÁ!Å
m = 4.8, a = 0.1, b = 2

ÍBÃ
�r¼©ÆP¾PÆ©¿0�	zPÉSÄBÀ`¼©Ì�½���Æ�È zSÄBÉSÄ
�G¿��vÉ©Ã`À!
B�
k = 0.09

Í
Ã
�r¼©ÆP¾PÆ©¿,ÃvÂ��`Ä
¼��vÇPÁwÈ�zSÄBÉSÄ
�G¿��vÉ©Ã`À�9�� �B�&� û |S¿¯Â��

ε2 = 0.11
Í
ε3 = 0.096

Í
ε∗ = 0.007

ÍQ�B�Z¿v�¥�EÂ^¼SÃ`ÀvÆ©¿
ε∗ < min (ε2, ε3)

ÀvÁZz©ÃB¼©ÇPÌP¿��EÂXÌµÆn��Ä¯¾©¿¯Â��vÀEÃ�È�Ä`Ã
�vÆP¾©¿¯Â���Ã
wrÃäÂkÆPÇ�È�É©Ã`ÇPÇ©Ã
wrÃ·Ã
����¼©Æ���Äµ�
¼���¾��­Ä`¿��EÂXÌ
À-�$4�� 	�ÉSÄBÊ
Ä��

´KÄ��PÆ�� Ã�y`ÉSÄBÊrÃ��úÍQ|P¼©Ì©�vÉ©¿^È0ÂkÆ©Â��E¿-�ïÂ%ÂkÆ��'�G¿��vÉPÆP¾PÇPÁ7�åÆ�zSÄBÉSÄ
�G¿��vÉSÄ
�åÆ3ÇSÄ&ÃvÂkÇ©Ã`ÀE¿C��ÃB¼��vË©¿kÀEÃ
�
ÂkÆ©Â��E¿-�åÁ·z©ÃB¼���¾SÄ`¿-� Â��	�%¿¯Â��vÀE¿kÇPÇ©Ãv¿ �
¼���¾��%¿kÇPÆ©¿/��Ä¯¾©¿¯Â��vÀ»Ä­È�Ä`Ã
�vÆP¾©¿¯Â���Ã
wrÃ&ÂkÆPÇ�È�É©Ã`ÇPÇ©Ã
wrÃ,Ã
����¼©Æ���Ä��

� çRQ>S�T ö�U orqCstoNV�í�öto'òóð�m7í ù orêtoMp#í�öCs[�QíZêtôªëZqCsCöto'òWV�ë��óë òós��Mqtí S í
m ð0êtoxéñòóstòóð�o'ôªí«é ò�òóstôªôªorð0êCsCöCqt÷øôµs ù íZêtí7ôªorð0êtí7ôµs qtí ë7òóqtë7m7o
îto ù s[Z T í s\V�ë S)] îto'm7ëYX òóstòóð�o'ôª÷

��ÃvÂ^¼S¿/�
¼���¾��%¿kÇPÆPÌ#��Ä¯¾©¿¯Â��vÀ»Ä�È�Ä`Ã
�vÆP¾©¿¯Â���Ã
wrÃ,ÂkÆPÇ�È�É©Ã`ÇPÇ©Ã
wrÃ­Ã
����¼©Æ���Ä�Í�ÉSÄ`Â¯Â-�GÃ
�vÉPÆ���§$� �!¿����vÆPÀ
�
Ç©ÃvÂ����F�`Ä���Ã
�!zPÉPÆ©¿-�GÃ���z©¿kÉ©¿}|�ÄB½��%¿���ÂkÆ©Â��E¿-�åÁå�úvX�ZzPÉPÆ©z©¿kÉ©¿}|�Ä¯¾©¿CwkÄBÉ��GÃ`ÇPÆP¾©¿¯Â���Ã
wrÃ)ÂkÆ�w¯ÇSÄ
¼�Ä

s (t) =
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¼,½Qd,¾�¿FÀ�iWÁWÀ#Â,f)¾�À�Ã�ÄFk)f�gWf)jXÄFÁW¾�À�Ã�Â,jXÅ°Ã�ÁWiWg�eQjXiWÁQÆ�f)ÇWÁWÁ Y	Y,U

ÊMË)Ì$Í!qXÍ@ �Ô$×�Ù$Ë.cXÐ}Ìlk�Ô-Õ�Ì�Ë.dCjCbX×@dXË � Ô/mXË�Õ�Ö7Ù/bXÐlj Ì�Ë)Ì�Ù$Ð}Ø¥Ô�j�Ì�Ì�Ë)Ø¥ØWÐ Ù/bXË.c.dXÚ�ØWË=e)Ô/b)Ô�ØWÐ Ù/b)Ô�ØWË�d)ÔZ×�ÌldX×�Ö�Ð;mXÐ(eXËn«Ò�Ô¡t
R,R(1 − k), R(1 + k)

w	�Wtvu�w�Ô$Ù$Ù/b)Ô/kXÙ$×@bXÚ»Ö�Ð�Ñ	Ò
Ó`Ð(i�Ì�Ë)Ì�Ù$Ð}ØWÚ { k.b)Ô�ÌldXÚ;i¢mXÖ�Ð Ù���Ö�Ð�Ñ	×�ØWÚ�jFÌ�Ë)Ì�Ù$Ð}Ø {Ì�Ë.dXË.i�Ë � Ðlp)Ð(dXÚ;i¡mXÖ�Ð Ù.sWt}x!w�b)Ô � dX×�Ì�Ù/y<ØWÐl��Ñ	Ò#Ö/j�×}Ñ�dXÚ�ØWË#Ë�Ö�Ú�j�×}Ñ�dXÚ�ØWËFÌ�Ë.£(d)Ô�p	Ô�ØWË��GeXÐ(bXÖ�Ú;i¡£(b)Ô@¤«Ë.k {Ñ7pXÕFÖ�Ð�Ñ	×�ØW×@iFÌ�Ë)Ì�Ù$Ð}ØWÚ¥|~|¦t
ε2 = 1.28

w	�,Ö�Ù$×@bX×@i6£(b)Ô@¤«Ë.k { Ñ7pXÕFÖ�Ð�Ñ	×�ØW×@i#Ì�Ë)Ì�Ù$Ð}ØWÚ4|~|~|¦t ε3 = 1.5
w	�,Ù/bXÐ Ù$Ë.i

£(b)Ô@¤«Ë.k { Ñ7pXÕHÌlbXÐ�Ñ�dXÐ(£ ×/Ô/bXË7¤ZØWÐ Ù$Ë.cXÐ}Ìlk
×@£ ×7Ö�Ð�Ñ	×�ØWÚ�j Ì�Ë)Ì�Ù$Ð}Ø§t ε∗ = 0.84
w;t��xØrÍ!bXË)Ì$Í._1�C�ZÖ¦eX×/p7dX×@mXÖ�Ð Ù/dX×�Ø

Ö�Ô/bXË)Ô/dXÙ$Ð«Ö¨�lp)Ð(kXÙ/bX×@d.dX×@itÖ�Ð(b)Ì�ËXËtÌ�Ù-Ô$Ù/y�Ë�d)Ô/Ì Ô/iXÙ$Ð���Ò!b.d)Ô�p	Ô.�C���~����� �@���7��Í ���(� Í �@���)Í ����Í w

= A cos (2π · f · t) �»�!¼©Ì¢§-�EÃ
wrÃ­À­Æ©ÂZÈ»Ã-|©ÇPÁ¦¿H��ÉSÄBÀvÇ©¿kÇPÆPÌ�|SÃ�yEÄBÀvÆ�� s(t) Å

ÀE¿}|��	�­ÄBÌ)ÂkÆ©Â��E¿-��Ä�Í
µ

{
v̇1 = f (v1, w1, µ) ,
ẇ1 = h (s (t) + v1, w1, µ) ,

(I)
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Y	Y	Y ^`_�a?_�aCb	c
d�e	f)gQhHf)iWjXk

ÊMË)Ì$Í/©)Í� �Ô$×�Ù$Ë.cXÐ}Ìlk�Ô-Õ�Ì�Ë.dCjCbX×@dXË � Ô/mXË�Õ�Ö�Ù/bXÐlj/Ì�Ë)Ì�Ù$Ð}Ø¥Ô�j�ÌrÌ�Ë)Ø¥ØWÐ Ù/bXË.c.dXÚ�ØWË2e)Ô/b)Ô�ØWÐ Ù/b)Ô�ØWË¨d)Ô�×�ÌldX×�Ö�ÐWk
×/p7y/ªmXÐ Ö�×@i©Ì�Ë)Ì�Ù$Ð}ØWÚ«t
b, b(1 − k), b(1 + k)

w	�Btvu�w�¬rÙ$Ù/b)Ô/kXÙ$×@bXÚ·Ö�Ð�Ñ	Ò
Ó`Ð(i©Ì�Ë)Ì�Ù$Ð}ØWÚ { k.b)Ô�ÌldXÚ;i­mXÖ�Ð Ù��WÖ�Ð�Ñ	×�ØWÚ�j
Ì�Ë)Ì�Ù$Ð}Ø { Ì�Ë.dXË.i²Ë � Ðlp)Ð(dXÚ;i'mXÖ�Ð Ù.s�t}x!wYb)Ô � dX×�Ì�Ù/y?ØWÐl��Ñ	Ò�Ö/j�×}Ñ�dXÚ�ØWË¢Ë¢Ö�Ú�j�×}Ñ�dXÚ�ØWË²Ì�Ë.£(d)Ô�p	Ô�ØWË��LeXÐ(bXÖ�Ú;i£(b)Ô@¤«Ë.k { Ñ7pXÕ²Ö�Ð�Ñ	×�ØW×@i²Ì�Ë)Ì�Ù$Ð}ØWÚH|~|=t ε2 = 0.11

w	��Ö�Ù$×@bX×@i�£(b)Ô@¤«Ë.k { Ñ7pXÕ©Ö�Ð�Ñ	×�ØW×@i²Ì�Ë)Ì�Ù$Ð}ØWÚH|~|~|�t ε3 =

= 0.096
w	�	Ù/bXÐ Ù$Ë.i¢£(b)Ô@¤«Ë.k { Ñ7pXÕ�ÌlbXÐ�Ñ�dXÐ(£ ×<Ô/bXË7¤ZØWÐ Ù$Ë.cXÐ}Ìlk
×@£ ×HÖ�Ð�Ñ	×�ØWÚ�j#Ì�Ë)Ì�Ù$Ð}Ø4t ε∗ = 0.007

w�t��xØrÍ�bXË)Ì$Í
_1�C�`Ö2eX×/p7dX×@mXÖ�Ð Ù/dX×�Ø²Ö�Ô/bXË)Ô/dXÙ$Ð�Ö2�lp)Ð(kXÙ/bX×@d.dX×@iCÖ�Ð(b)Ì�ËXË<Ì�Ù-Ô$Ù/y�Ëzd)Ô/Ì Ô/iXÙ$Ð���Ò!b.d)Ô�p	Ô.�C���~����� �@���7��Í ���(� Í �@���)Í ����Í w

ÀE¿}|SÃ���ÄBÌ)ÂkÆ©Â��E¿-��Ä�Í
µ(1− k)

{
v̇2 = f (v2, w2, µ(1− k)) ,
ẇ2 = h (s (t) + v1, w2, µ(1− k)) ,

(II)
��
X�

ÀE¿}|SÃ���ÄBÌ)ÂkÆ©Â��E¿-��Ä�Í
µ(1 + k)

{
v̇3 = f (v3, w3, µ(1 + k)) ,
ẇ3 = h (s (t) + v1, w3, µ(1 + k)) .

(III)
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¼,½Qd,¾�¿FÀ�iWÁWÀ#Â,f)¾�À�Ã�ÄFk)f�gWf)jXÄFÁW¾�À�Ã�Â,jXÅ°Ã�ÁWiWg�eQjXiWÁQÆ�f)ÇWÁWÁ Y	Y�S

´KÄ���ÄBÌ�ÂZÈ»¿-��Ä<z©¿kÉ©¿}|�Ä¯¾PÆ�wkÄBÉ��GÃ`ÇPÆP¾©¿¯Â���Ã
wrÃ ÂkÆ�w¯ÇSÄ
¼�Ät|P¼©Ì�|©À��»È@ÀE¿}|��	�%¿��,��ÀE¿}|SÃ��GÃ
�0ÂkÆ©Â��E¿-� ÉSÄ`Â¯Â-�GÃ
�
�
É©¿kÇSÄ%À¢� 	$�IÆ ÇSÄBÊ¯ÁúÀ»Ä`¿��EÂXÌ²z©¿kÉ©¿}|�Ä¯¾©¿��-ÆPÇ��!Ã`É���ÄBËPÆPÆ-Â±Ç©¿^¼©ÆPÇ©¿��PÇPÁ7��z©Ã-|��G¿���ÆPÀ»ÄBÇPÆ©¿-� ÆPÇ��!Ã`É���ÄBËPÆ,�
Ã`ÇPÇ©Ã
wrÃ,ÂkÆ�w¯ÇSÄ
¼�Ät� È�Ä`Ã
�vÆP¾©¿¯Â���Ã��r�E�

�#ÉSÄBÀvÇ©¿kÇPÆPÌ¹��
X�C|P¼©ÌI�vÉ©¿^È ÂkÆ©Â��E¿-��Â-ÂkÆ��'�G¿��vÉPÆP¾PÇPÁ7�åÆ¸zSÄBÉSÄ
�G¿��vÉSÄ
�åÆïÇSÄ�ÃvÂkÇ©Ã`ÀE¿-Ë©¿�zPÆ»¶/�»Ä
Æ��G¿k½��+ÀvÆ,|





ẋ1 = 1
C1R

(s (t) + x2 − x1)− 1
C1
g (x1) ,

ẋ2 = 1
C2R

(x1 − x2) + 1
C2
x3,

ẋ3 = − 1
L
x2;

(I)





ẏ1 = 1
C1R(1− k)

(s (t) + x2 − y1)− 1
C1
g (y1) ,

ẏ2 = 1
C2R(1− k)

(y1 − y2) + 1
C2
y3,

ẏ3 = − 1
L
y2;

(II)





ż1 = 1
C1R(1 + k)

(s (t) + x2 − z1)− 1
C1
g (z1) ,

ż2 = 1
C2R(1 + k)

(z1 − z2) + 1
C2
z3,

ż3 = − 1
L
z2;

(III)

�\�$9X�

ÄC|P¼©Ì��vÉ©¿^È)ÂkÆ©Â��E¿-� Â�ÂkÆ��'�G¿��vÉPÆP¾PÇPÁ7�åÆ�zSÄBÉSÄ
�G¿��vÉSÄ
�åÆ�ÇSÄ%ÃvÂkÇ©Ã`ÀE¿ ��ÃB¼��vË©¿kÀEÃ
��ÂkÆ©Â��E¿-�åÁ�®





ẋ1 = m
b
· f (s (t) + x3)− 1

b
x1,

ẋ2 = x1 − x3,
ẋ3 = x2 − a · x3;

(I)





ẏ1 = m
b(1− k)

· f (s (t) + x3)− 1
b(1− k)

y1,

ẏ2 = y1 − y3,
ẏ3 = y2 − a · y3;

(II)





ż1 = m
b(1 + k)

· f (s (t) + x3)− 1
b(1 + k)

z1,

ż2 = z1 − z3,
ż3 = z2 − a · z3.

(III)

�\�v���

u!Ä�ÉPÆ©Âv�ú��ÆïÉPÆ©Âv�Z��zPÉPÆPÀE¿}|S¿kÇPÁ É©¿kÊ-�
¼����`Ä��vÁ ¾PÆ©Â^¼S¿kÇPÇ©Ã
wrÃ��GÃ-|S¿^¼©ÆPÉ©Ã`À»ÄBÇPÆPÌøz©¿kÉ©¿}|�Ä¯¾PÆ�wkÄBÉ,�
�GÃ`ÇPÆP¾©¿¯Â���Ã
wrÃ-ÂkÆ�w¯ÇSÄ
¼�Ä@À¢�vÉ©¿^È0ÂkÆ©Â��E¿-��Ä
È�Â%ÂkÆ��'�G¿��vÉPÆP¾PÇPÁ7�åÆµzSÄBÉSÄ
�G¿��vÉSÄ
�åÆ�ÇSÄ@ÃvÂkÇ©Ã`ÀE¿%Ë©¿�zPÆ�¶/�»Ä
Æ���ÃB¼��vË©¿kÀEÃ
�·ÂkÆ©Â��E¿-�åÁ!�Ø�!¼©Ì3Ë©¿�zPÆµ¶/�»Ä��yÉPÆ©Âv�K�X�#Ã
�r¼©ÆP¾PÆ©¿?�	zPÉSÄBÀ`¼©Ì�½��%¿�wrÃ²zSÄBÉSÄ
�G¿��vÉSÄ)Â¯ÃvÂ��`ÄBÀ`¼©Ì	�
¿��¢Ü��&ÍmÃ
�r¼©ÆP¾PÆ©¿,ÃvÂ��`Ä
¼��vÇPÁwÈ{zSÄBÉSÄ
�G¿��vÉ©Ã`À!9�� �B�&ÍIÄ
�rz�¼©Æ�����|�Ä�wkÄBÉ��GÃ`ÇPÆP¾©¿¯Â���Ã
wrÃ0ÂkÆ�w¯ÇSÄ
¼�Ä

A = 0.5
Í

Ä0¾SÄ`Â��EÃ
�`Ä
f = 0.001

�G�!¼©Ì���ÃB¼��vË©¿kÀEÃ
�µÂkÆ©Â��E¿-�åÁ �yÉPÆ©Âv�0�X�%Ã
�r¼©ÆP¾PÆ©¿²�	zPÉSÄBÀ`¼©Ì�½��%¿�wrÃ{zSÄBÉSÄ
�G¿��vÉSÄ
Â¯ÃvÂ��`ÄBÀ`¼©ÌP¿���
B�&ÍKÃ
�r¼©ÆP¾PÆ©¿@ÃvÂ��`Ä
¼��vÇPÁwÈªzSÄBÉSÄ
�G¿��vÉ©Ã`À�9�� �B�&ÍGÄ
�rz�¼©Æ�����|�Ä²wkÄBÉ��GÃ`ÇPÆP¾©¿¯Â���Ã
wrÃ�ÂkÆ�w¯ÇSÄ
¼�Ä
A = 0.1

ÍSÄ�¾SÄ`Â��EÃ
�`Ä
f = 0.03

�
Þ±Ê�ÉPÆ©Â���Ç���Ã`À ÀvÆ,|©Ç©ÃPÍ¦¾��EÃIwkÄBÉ��GÃ`ÇPÆP¾©¿¯Â��PÆ©¿ÑÂkÆ�w¯ÇSÄ
¼©Á!Í`z©ÃB¼���¾SÄ`¿-�åÁ¦¿�ÇSÄäÀE¿}|SÃ��åÁwÈîÂkÆ©Â��E¿-��Ä
È

�yÉPÆ©Âv��� D z©¿kÉPÀvÁZ�äÆ·À��EÃ`É©Ã
��w¯ÉSÄ
��Æ��PÆQ�^ÍåÂkÆ�¼��vÇ©Ã0Æ©Â���Ä�~�¿kÇPÁ!ÍzÄ©wkÄBÉ��GÃ`ÇPÆP¾©¿¯Â��PÆ�� ÂkÆ�w¯ÇSÄ
¼Iz©ÃB¼���¾SÄ`¿}�
�åÁZ�3ÆPÊ+ÂkÉ©¿}|©Ç©¿�wrÃ)ÄBÉPÆ�� �G¿��vÆP¾©¿¯Â���Ã
wrÃ)ÀvÁwÈ»Ã-|©ÇPÁwÈ�ÂkÆ�w¯ÇSÄ
¼SÃ`À)ÀE¿}|SÃ��åÁwÈ3ÂkÆ©Â��E¿-�úÍØÆ��G¿¯¿���|SÃvÂ��`Ä��EÃ`¾PÇ©Ã
ÀvÁ¦Â¯Ã
��Ãv¿ ��Ä¯¾©¿¯Â��vÀEÃP� Ý Â¯Ã�yv¿kÇPÇ©Ã+Ì�É���Ãt§-�EÃ­ÀvÁúÉSÄ�~�¿kÇ©Ã­À+Â^¼���¾SÄ`¿���ÃB¼��vË©¿kÀEÃ
��ÂkÆ©Â��E¿-�åÁ!���±ÉPÆ¢§-�EÃ�����Ä��
¾©¿¯Â��vÀEÃ@ÂkÆPÇ�È�É©Ã`ÇPÆPÊ
ÄBËPÆPÆ{��Ä�~t|SÃ
�0ÆPÊ�ÀE¿}|SÃ��åÁwÈ0ÂkÆ©Â��E¿-�n|P¼©Ì²��ÃB¼��vË©¿kÀEÃ
��ÂkÆ©Â��E¿-�åÁ¯�yÉPÆ©Âv�¥4 D z©¿kÉPÀvÁZ�
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Y	Y,] ^`_�a?_�aCb	c
d�e	f)gQhHf)iWjXk

ÊMË)Ì$Í;®�ÍWg«Ð(bXÐ�Ñ,Ô�c)Ô¡£�Ô/b)ØW×@dXË.cXÐ}Ìlk
×@£ ×¢Ì�Ë.£(d)Ô�p	Ô�Ö¢Ù/bXÐlj{Ì�Ë)Ì�Ù$Ð}Ø¥Ô�jJd)Ô�×�ÌldX×�Ö�Ð�mXÐ(eXË§n«Ò�ÔXÍW¬0Ø�eCp)ËXÙ$Ò Ñ,Ô�£�Ô/bCª
ØW×@dXË.cXÐ}Ìlk
×@£ ×©Ì�Ë.£(d)Ô�p	Ô

A = 0.5
��c)Ô�Ì�Ù$×�Ù-Ô

f = 0.001
Í�¯0Ù1p)Ë.cXËXÐ#Ò!e.b)Ô$Ö/pXÕ.°0Ó`ËCjJe)Ô/b)Ô�ØWÐ Ù/bX×�Ö©Ì�×�Ì�Ù-Ô$Ö/pXÕCª

Ð Ù�©�r±t��xØrÍ�bXË)Ì$Í;_1�C��Ö'eX×/p7dX×@mXÖ�Ð Ù/dX×�Ø»Ö�Ô/bXË)Ô/dXÙ$Ð?Ö��lp)Ð(kXÙ/bX×@d.dX×@i{Ö�Ð(b)Ì�ËXË�Ì�Ù-Ô$Ù/y�Ëfd)Ô²Ì Ô/iXÙ$Ð)��Ò!b.d)Ô�p	Ô.�
���~����� �@���7��Í ���(� Í �@���)Í ����Í w

Æ�À��EÃ`É©Ã
�µw¯ÉSÄ
��Æ��Q�±ÇSÄ
�åÇ©Ã
wrÃ²zPÉ©¿kÀvÁZ�­Ä
¼SÃ²��Ä¯¾©¿¯Â��vÀEÃ0ÂkÆPÇ�È�É©Ã`ÇPÆPÊ
ÄBËPÆPÆ·ÀE¿}|SÃ��åÁwÈ�ÂkÆ©Â��E¿-�ø|P¼©Ì3Ë©¿�zPÆ
¶/�»Än�yÉPÆ©Âv�«v D z©¿kÉPÀvÁZ�µÆ À��EÃ`É©Ã
�»w¯ÉSÄ
��Æ��Q�^� Ý |©ÇSÄ���ÃµwkÄBÉ��GÃ`ÇPÆP¾©¿¯Â��PÆ©¿0ÂkÆ�w¯ÇSÄ
¼©Á!Í0z©ÃB¼���¾SÄ`¿-�åÁ¦¿-ÇSÄ
ÀE¿}|SÃ��åÁwÈ ÂkÆ©Â��E¿-��Ä
ÈmÍx|P¼©Ì°��ÃB¼��vË©¿kÀEÃ
�µÂkÆ©Â��E¿-�åÁ �yÉPÆ©Âv��� D z©¿kÉPÀvÁZ� ÆäÀ��EÃ`É©Ã
��w¯ÉSÄ
��Æ��Q��Æ��G¿k½���Ã
�
�
Ç©ÃvÂkÆ��E¿^¼��vÇ©Ã²yvÃB¼����%¿�Æ©Â���Ä�~�¿kÇPÆ��IÍI¾©¿-�µÀ Â^¼���¾SÄ`¿%Ë©¿�zPÆ{¶/�»Ä!�yÉPÆ©Âv�I� D z©¿kÉPÀvÁZ�0Æ0À��EÃ`É©Ã
�{w¯ÉSÄ
��Æ��Q�^�
¡�¼S¿}|SÃ`À»Ä��E¿^¼��vÇ©ÃPÍKÀvÁ¦Â¯Ã
��Ãv¿F��Ä¯¾©¿¯Â��vÀEÃ0ÂkÆPÇ�È�É©Ã`ÇPÆPÊ
ÄBËPÆPÆ·ÀE¿}|SÃ��åÁwÈ�ÂkÆ©Â��E¿-��|P¼©Ì���ÃB¼��vË©¿kÀEÃ
�ÑÂkÆ©Â��E¿-�åÁ
z©Ã�ÂkÉSÄBÀvÇ©¿kÇPÆP½ Â?��Ä¯¾©¿¯Â��vÀEÃ�� ÂkÆPÇ�È�É©Ã`ÇPÆPÊ
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