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7,Â�Ã;Ä�Å�Æ*Ç�È8É�ÊIËDÌ�Í�É�Ê²É�Â�ÎSÌ]ÏÐÎ�Â�Ã%Ê6Î�Ñ�ÉVÅ�Ì�É�Í�ÏÐÆ�Ò�Æ_Å�É�ÓÔÃ�Õ�Î�Ê²É�Ö3È8É�Ò�ÆµÂ�É�×�Æ�ÏÐÌ�Î�Ø·Â�Ë	Ö�Å�Æ�Ù�Ñ�Ë�Õ
×�Æ�Ä�Å�Í�Æ�É�Â�ÆGÂ�É·Å�Æ%ÓÐÚ�Ñ�ÆSÛ�Æ%ÓÐÚ;Ü8Æ�É_Ñ�Æ%ÓÐÎ�Ù�É�Ä�Å�Ì�ÆzÙ�Ã;Ä�Å�Â�ÝxÞßÍ�É�Ü8É�Â�Î�àßË	Í�Ã;Ì�Â�É�Â�Î�à¼ÏÐÌ�Î�ØfÉ�Â�Î�Çâá ãXä
å%æ Õ�Â�Æ]ÎX×�Í�Æ�Ì�É�ÏÐÉ�ÂDÃ;Â�Ã�ÓÐÎ�çmË�Ä�ÓÐÆ�Ì�Î�àXÄ�Ë�È8É�Ä�Å�Ì�Æ�Ì�Ã;Â�Î�ÇDÃ;Ä�Î�Ê²×�Å�Æ;Å�Î�Ù�É�Ä�Ñ�Î�Þ"ÏÐÌ�Î�ØfÉ�Â�Î�àPÕ�×�Í�É�ÏÐÉ�ÓÐÚ%è
Â�Æ�É8ÏÐÌ�Î�ØfÉ�Â�Î�É]Ñ�Æ;Å�Æ�Í�ÝxÞ[Æ�×�Î�Ä�Ý�Ì�Ã;É�Å�Ä¬Ç¼Î�ç�Ì�É�Ä�Å�Â�Ý�Ê²ÎéÙ�Ã;Ä�Å�Â�Ý�Ê²Î¼Í�É�Ü8É�Â�Î�Ç�Ê²ÎâêëÄ�Ê�=(Æ�Û;ç�Æ�Í�á ì æîí =
ïxð1ð É�Ñ�Å�Î�Ì�Â�Ý�Ê¼Ê6É�Å�Æ*ÏÐÆ�Ê¼Î�Ä�Ä�ÓÐÉ�ÏÐÆ�Ì�Ã%Â�Î�ÇµÃ;Ä�Î�Ê²×�Å�Æ;Å�Î�Ù�É�Ä�Ñ�Î	ÞTÏÐÌ�Î�ØfÉ�Â�Î�à·Ì/ÏÐÎ�Â�Ã;Ê²Î�Ñ	É�Å�Ì�É�Í�ÏÐÆ�Ò�Æ
Å�É�ÓÔÃTÇ�Ì%Ó�Ç�É�Å�Ä¬Ç`×�É�Í�Ì�Ý�àDÊ²É�Å�Æ�ÏSñmÇ�×�Ë	Â�Æ�Ì�ÃXáò< æ Î`Ê²É�Å�Æ�Ïzó/Ë�Ã;Â�Ñ	Ã;Í�É·á > æ Õ�Æ;Å�Â�Æ�ÄkÇ�È8Î�à�Ä¬ÇDÑDÃ;Â�Ã�ÓÐÎ	è
ç�ËDÞ�Ã;Í�Ã;Ñ�Å�É�Í�Î�Ä�Å�Î�Ù�Â�ÝxÞ¼Ù�Î�Ä�É�Ó¼ÏÐÎ ðmð É�Í�É�Â�ô�Î�Ã�ÓÐÚ�Â�ÝxÞ[Ë	Í�Ã;Ì�Â�É�Â�Î�àPÕ2Ñ�Æ;Å�Æ�Í�Ý�ÉTÏÐÆ�×�Ë�Ä�Ñ�Ã;Ö3ÅDÆ�×�Í�É�è
ÏÐÉ�ÓÐÉ�Â�Â�Æ�É/Ñ�Æ%ÓÐÎ�Ù�É�Ä�Å�Ì�Æf×�É�Í�Ì�ÝxÞ·Î�Â�Å�É�Ò�Í�Ã�ÓÐÆ�Ì�=	õ�Í�Ë*ÏÐÂ�Æ�Ä�Å�Î_ÌVÎ�Ä�Ä�ÓÐÉ�ÏÐÆ�Ì�Ã;Â�Î�Î]Þ	Ã;Í�Ã;Ñ�Å�É�Í�Î�Ä�Å�Î�Ù�Â�ÝuÞ
Ù�Î�Ä�ÉkÓ8ÓÐÎ�Â�É�à�Â�ÝxÞh×�É�Í�Î�Æ*ÏÐÎ�Ù�É�Ä�Ñ�Î	ÞVÄ�Î�Ä�Å�É�ÊSÄ�Ì;Ç�ç*Ã;Â�Ý[ÄwÂ�Ã�Þ�Æ*ØTÏÐÉ�Â�Î�É�ÊD×�Í�É�Æ�Û�Í�Ã%ç�Æ�Ì�Ã;Â�Î�ÇmñmÇ�×�Ë	Â�Æ%è
Ì�Ã/ÌmÄ�Ó�Ë	Ù�Ã;É�Æ�Û;È8É�Ò�ÆhÌ�Î	ÏÔÃ1×�É�Í�Î�Æ�ÏÐÎ�Ù�É�Ä�Ñ�Æ�Ò�ÆVÍ�É�Ü8É�Â�Î�ÇP=�58Ã;Â�Â�Ã%ÇTÄ�Å;Ã%Å�Ú;Ç]×�Æ�Ä�Ì;Ç�È8É�Â�ÃmÎ�Ä�Ä�ÓÐÉ�ÏÐÆ�Ì�Ã�è
Â�Î�ÖaÃ;Ä�Î�Ê²×�Å�Æ;Å�Î�Ù�É�Ä�Ñ�Î	è¡×�É�Í�Î�Æ�ÏÐÎ�Ù�É�Ä�Ñ�Î	ÞSÏÐÌ�Î�ØfÉ�Â�Î�àzÄ ð É�Í�Î�Ù�É�Ä�Ñ�Æ�Ò�ÆXÒ�Î�Í�Æ�Ä�Å;Ã�Å;Ã"×�Æ�ÏzÏÐÉ�à�Ä�Å�Ì�Î�É�Ê
×�Æ;Å�É�Â�ô�Î�Ã�ÓÐÚ�Â�ÝxÞzÎDÒ�Î�Í�Æ�Ä�Ñ�Æ�×�Î�Ù�É�Ä�Ñ�Î	ÞzÄ�Î	Óöá @ æ =�ó1Í�É�ÏÐ×�Æ%ÓÐÆ*ØTÉ�Â�Æ�ÕÔÙ�Å�Æ_Ì_Î�Ä�Ä�ÓÐÉ�Ï�Ë�É�Ê²Æ�ÊâÙ�Ã;Ä�Å�Â�Æ�ÊÍ�É�Ü8É�Â�Î�ÎéÌ�É�Ñ�Å�Æ�ÍGË	Ò�ÓÐÆ�Ì�Æ�à[Ä�Ñ	Æ�Í�Æ;Ä�Å�Î¼Â�Î[×�Í�Î[Ñ	Ã;Ñ�Æ�Ê÷ç�Â�Ã*Ù�É�Â�Î�Î¼Ì�Í�É�Ê²É�Â�Î[Â�É]Ä�Æ�Ì�×�Ã�ÏÔÃ;É�Å`Ä]Â�Ã�è
×�Í�Ã;Ì�ÓÐÉ�Â�Î�É�ÊéÆ�Ä�Î]Ä�Î�Ê²Ê²É�Å�Í�Î�Î_Ä�Î	ÓÐÆ�Ì�Æ�Ò�ÆV×�Æ%Ó�ÇP=�ó1Í�Æ�Ì�É�ÏÐÉ�Â�ÃmÍ�É�Ï�Ë	Ñ�ô�Î�Ç·Ë	Í�Ã;Ì�Â�É�Â�Î�à·ÌhÌ�Ã;Í�Î�Ã;ô�Î�Ç	Þ
ÑöË	Í�Ã;Ì�Â�É�Â�Î�ÖøÌ;Å�Æ�Í�Æ�Ò�Æ[×�Æ�Í�Ç	ÏÐÑ	Ã�ÕIÏÔÃ;ÂùÃ;Â�Ã�ÓÐÎ�çXÞ�Ã;Í�Ã;Ñ�Å�É�Í�Î�Ä�Å�Î�Ù�Â�ÝxÞùÙ�Î�Ä�É�Óâú�Å�Æ�Ò�Æ[Ë	Í�Ã;Ì�Â�É�Â�Î�Ç
Ï�Ó�Ç"Í�É�Ü8É�Â�Î�ÇPÕ�Ë	Ñ�Ã%ç*Ã;Â�Â�Æ�Ò�Æ]ÌXá : æ =

û C(cXüÔý�þ�O�ÿ2ü��ÐNPO���O��IO��	�wC�
IÃ;Ä�Ä�Ê²Æ;Å�Í�Î�Ê¼ç*Ã�ÏÔÃ*Ù�Ë]ÆmÏÐÌ�Î�ØfÉ�Â�Î�Î·Ò�Î�Í�Æ�Ä�Å;Ã�Å;Ã8Ä3Â�É�×�Æ�ÏÐÌ�Î�Ø·Â�Æ�à
Å�Æ�Ù�Ñ�Æ�àPÕ�Ñ	Æ;Å�Æ;Í�Æ�ÉhÆ�×�Î�Ä�Ý�Ì�Ã;É�Å�Ä¬ÇXË	Í�Ã;Ì�Â�É�Â�Î�Ç�Ê²Î¼á @ æ
�

Aω̇ = (Aω + λ) × ω + ω × Bν + � × ν + ν × Cν, (1)

ν̇ = ν × ω, (2)
Ò�ÏÐÉ

ω
äXÌ�É�Ñ�Å�Æ�ÍzË	Ò�ÓÐÆ�Ì�Æ�àzÄ�Ñ�Æ�Í�Æ�Ä�Å�ÎGÒ�Î�Í�Æ�Ä�Å;Ã%Å%Ã��

ν
äXÉ�ÏÐÎ�Â�Î�Ù�Â�Ý�à[Ì�É�Ñ�Å�Æ�ÍGÆ�Ä�ÎzÄ�Î�Ê²Ê²É�Å�Í�Î�Î[Ä�Î	è

ÓÐÆ�Ì;Æ�Ò�Æf×�Æ%Ó�Ç��
A = (Aij)

äTÅ�É�Â�ç�Æ�Í"Î�Â�É�Í�ô�Î�Î��
λ
ä]Ì�É�Ñ�Å�Æ�Í"Ò�Î�Í�Æ�Ä�Å;Ã%Å�Î�Ù�É�Ä�Ñ�Æ�Ò�Æ]Ê²Æ�Ê²É�Â�Å;Ã�Õ	Þ�Ã;Í�Ã;Ñ	è

Å�É�Í�Î�ç�Ë�Ö3ÈfÎ�à`ÏÐÌ�Î�ØTÉ�Â�Î�ÉVÂ�Æ�Ä�Î�Ê²ÝxÞ`Å�É�Ó�� � äµÌ�É�Ñ�Å�Æ�ÍDÆ�Û�Æ�Û;È8É�Â�Â�Æ�Ò�Æ_ô�É�Â�Å�Í�Ã_Ê6Ã;Ä�Ä�� B = (Bij)
Î

C = (Cij)
ä_×�Æ�Ä�Å�Æ*Ç�Â�Â�Ý�É8Ä�Î�Ê²Ê²É�Å�Í�Î�Ù�Â�Ý�É8Ê6Ã%Å�Í�Î�ô�Ý Å�Í�É�Å�Ú�É�Ò�Æ_×�Æ�Í�Ç	ÏÐÑ	Ã���Å�Æ�Ù�Ñ	Ã]Â�Ã�ÏS×�É�Í�É�Ê²É�Â	è

Â�Ý�Ê²Î
ω
Î

ν
Æ�Û�Æ%ç�Â�Ã�Ù�Ã;É�ÅµÆ;Å�Â�Æ�Ä�Î�Å�É�ÓÐÚ�Â�Ë	Ö ×�Í�Æ�Î�ç�Ì�Æ�ÏÐÂ�Ë	Öa×�ÆµÌ�Í�É�Ê²É�Â�ÎP=Ô5VÎ ðmð É�Í�É�Â�ô�Î�Ã�ÓÐÚ�Â�Ý�É

Ë	Í�Ã;Ì;Â�É�Â�Î�Çéê�< í Õ¾ê @ í Î�Ê²É�Ö3Å·×�É�Í�Ì�Ý�ÉhÎ�Â�Å�É�Ò�Í�Ã�ÓÐÝ

(Aω · ω) − 2( � · ν) + (Cν · ν) = 2E, ν · ν = 1, (3)

2(Aω + λ) · ν − (Bν · ν) = 2k. (4)

ã A
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k
ä·×�Í�Æ�Î�ç�Ì�Æ%ÓÐÚ�Â�Ý�Éh×�Æ�Ä�Å�Æ*Ç�Â�Â�Ý�É;=

ó1Í�É�ÏÐ×�Æ%ÓÐÆ�Ø·Î�Ê�Õ;Ù�Å�Æmú�Ó�ÓÐÎ�×�Ä�Æ�Î	Ï_Î�Â�É�Í�ô�Î�Î]Ò�Î�Í�Æ�Ä�Å%Ã%Å%Ã�Õ�×�Æ�Ä�Å�Í�Æ�É�Â�Â�Ý�à·Ì/Â�É�×�Æ*ÏÐÌ�Î�Ø·Â�Æ�à8Å�Æ�Ù	è
Ñ	É;Õ�Ç�Ì%Ó�Ç�É�Å�ÄkÇ_Ä ð É�Í�Æ�àPÕ�Å�Æ8É�Ä�Å�Ú

A =
1

a
δ
Õ	Ò�ÏÐÉ

δ
ä8É�ÏÐÎ�Â�Î�Ù�Â�Ã%Ç_Ê6Ã%Å�Í�Î�ô�ÃhÅ�Í�É�Å�Ú�É�Ò�Æ8×�Æ�Í�Ç	ÏÐÑ	Ã�=	ó1É�è

Í�É�à	ÏÐÉ�Ê Ì·Ä�Æ�Æ;Å�Â�Æ;Ü8É�Â�Î�Ç	Þßê�< í äGêëã í Ñ`×�É�Í�É�Ê²É�Â�Â�Æ�à>=²ÕÐÒ�ÏÐÉ?=
= Aω =

1

a
ω
ä_Ì�É�Ñ�Å�Æ�ÍDÊ²Æ�Ê²É�Â�Å%Ã

Ñ	Æ%ÓÐÎ�Ù�É�Ä�Å�Ì�ÃfÏÐÌ�Î�ØfÉ�Â�Î�ÇµÅ�É�ÓÔÃ�è¡Â�Æ�Ä�Î�Å�É�Ó�ÇP=�5mÓ�ÇXú�Å�Æ;Ò�Æ·Ì�É�Ñ�Å�Æ�Í�ÃT×�Í�Î�Ê²É�Ê@=
= (x1, x2, x3)

=
AxÌ�É�ÏÐÉ�ÊùÛ�É�ç�Í�Ã%ç�Ê²É�Í�Â�Ý�Éh×�É�Í�É�Ê²É�Â�Â�Ý�ÉhÎX×�Ã;Í�Ã;Ê²É�Å�Í�Ý �

=
=

√

| � | = ′

√
a

, � = | � | � ′, λ =

√

| � | λ′

√
a

,

B =

√

| � |√
a

B′, C = | � | C ′, t =
τ√
a| � | ,

ê 9 í

Ò¬ÏÐÉB=
′
ä`Â�Æ�Ì�Ã%ÇS×�É�Í�É�Ê²É�Â�Â�Ã%ÇPÕ � ′,λ′, B′, C ′

ä`Â�Æ�Ì�Ý�Éf×�Ã;Í�Ã;Ê²É�Å�Í�Ý1Õ2Ã
τ
ä`Û�É�ç�Í�Ã%ç�Ê²É�Í�Â�Æ�É]Ì�Í�É�ÊIÇP=

õLÆ�Ò¬ÏÔÃ8Ë	Í�Ã;Ì�Â�É�Â�Î�Ç¼ê�< í äSêëã í ×�Í�ÎX×�Æ�Ê²Æ;È8Î¼ê 9 í ×�Í�É�Æ�Û�Í�Ã%ç�Ë	Ö3Å�Ä¬ÇDÑ"Ì�Î	Ï�Ë

˙
=

=
= × (Bν − λ) + ν × (Cν − � ), ê å�í

ν̇ = ν × =
,

ê ì í
= · = − 2( � · ν) + (Cν · ν) = 2E, ν · ν = 1,

(
=

+ λ) · ν − 1

2
(Bν · ν) = k,

ê­> í

Ò¬ÏÐÉ
E, k

ä`Â�Æ�Ì�Ý�Éf×�Í�Æ�Î�ç�Ì�Æ%ÓÐÚ�Â�Ý�ÉT×�Æ�Ä�Å�Æ*Ç�Â�Â�Ý�É;Õ¾Î`Ï�Ó�Çz×�Í�Æ�Ä�Å�Æ;Å�Ý�ç*Ã;×�Î�Ä�ÎGÆ�×�Ë�È8É�Â�Ý ÜVÅ�Í�Î	Þ�ÎP=
ó/Ë�Ä�Å�Ú]Î�ç�Ì�É�Ä�Å�Â�Æ_Ù�Ã;Ä�Å�Â�Æ�ÉmÍ�É�Ü8É�Â�Î�ÉhË	Í�Ã;Ì�Â�É�Â�Î�àéê å�í Õ¾ê ì íC�

=
∗ =

=
∗(τ), ν∗ = ν∗(τ),

ê2D í
×�Í�Î�Ù�É�Ê@=

∗
Î

ν∗
Ç�Ì%Ó�Ç�Ö3Å�Ä¬Ç`×�É�Í�Î�Æ�ÏÐÎ�Ù�É�Ä�Ñ�Î�Ê²Î ð Ë	Â�Ñ�ô�Î�Ç�Ê²ÎX×�Æ

τ
=

5mÓ�Ç¼Ã;Â�Ã�ÓÐÎ�ç*ÃDÃ;Ä�Î�Ê6×�Å�Æ%Å�Î�Ù�É�Ä�Ñ�Î	è¡×�É�Í�Î�Æ�ÏÐÎ�Ù�É�Ä�Ñ�Î	ÞGÏÐÌ�Î�ØTÉ�Â�Î�àPÕ2×�Í�É�ÏÐÉ�ÓÐÚ�Â�Æ�É]ÏÐÌ�Î�ØfÉ�Â�Î�É]Ñ	Æ%è
Å�Æ�Í�ÝxÞ`Æ�×�Î�Ä�ÝuÌ�Ã;É�Å�ÄkÇ ð Ë	Â�Ñ�ô�Î�Ç�Ê²Îéê2D í Õ�Ë�ÏÐÆ�Ì%ÓÐÉ�Å�Ì�Æ�Í�Ç�Ö3È8Î�Ê²ÎXË	Í�Ã;Ì�Â�É�Â�Î�Ç�Êdê å�í Õ¾ê ì í Õ�×�Æ%ÓÐÆ*Ø·Î�Ê �

=
=
=
∗ + E , ν = ν∗ + ϑ.

ê�< A í
ó1Æ*ÏÐÄ�Å%Ã;Ì�Î�Ê�ê�< A í ÌfË	Í�Ã;Ì�Â�É�Â�Î�Çéê å�í Õ¾ê ì í Õ�Å�Æ�Ò�ÏÔÃ

˙E = (
=
∗ + λ + E − Bν∗ − Bϑ) × E + ( E − Bϑ) × =

∗ + ( � − Cν∗ − Cϑ) × ϑ + ν∗ × Cϑ,

ϑ̇ = (ν∗ + ϑ) × E + ϑ × =
∗.

ê�<�< í
F Æ�Ò¬ÓÔÃ;Ä�Â�Æ]×�É�Í�Ì�Æ�ÊIËµÊ²É�Å�Æ*Ï�ËµñmÇ�×�Ë	Â�Æ�Ì�Ã"áò< æ Õ�É�Ä�ÓÐÎ"ÓÐÎ�Â�É�à�Â�Ã%ÇXÄ�Î�Ä�Å�É�Ê6Ã

˙E = (λ − Bν∗) × E + ( � − Cν∗) × ϑ +
=
∗ × Bϑ + ν∗ × Cϑ,

ϑ̇ = ν∗ × E − =
∗ × ϑ,

ê�< @ í

Ì�ÝuÅ�É�Ñ�Ã;Ö3ÈfÃ%ÇâÎ�çßê�<�< í ÕwÎ�Ê²É�É�Åß×�Æ%ÓÐÆ*Ø·Î�Å�É�ÓÐÚ�Â�Ý�É`Þ�Ã;Í�Ã;Ñ�Å�É�Í�Î�Ä�Å�Î�Ù�Â�Ý�ÉzÙ�Î�Ä�ÓÔÃ�ÕwÅ�ÆéÂ�É�ÓÐÎ�Â�É�à�Â�Ã%Ç
Ä�Î�Ä�Å�É�ÊwÃDê�<�< í ÏÐÆ�×�Ë�Ä�Ñ	Ã;É�ÅµÍ�É�Ü8É�Â�Î�É;ÕÔÑ�Æ;Å�Æ�Í�Æ�Éh×�Í�Î

τ → ∞ Ä�Å�Í�É�Ê²Î�Å�ÄkÇDÑXÍ�É�Ü8É�Â�Î�Ö ê2D í =Ðó1Æ�ú�Å�Æ%è
ÊIËXÌ·×�É�Í�Ì�Æ�Ê Ê²É�Å�Æ�ÏÐÉhñmÇ�×�Ë	Â�Æ�Ì�Ã·Ã;Â�Ã�ÓÐÎ�çVÄ�Î�Ä�Å�É�Ê²Ý ê�< @ í Ç�Ì%Ó�Ç�É�Å�Ä¬ÇDÂ�Ã;Î�Û�Æ%ÓÐÉ�ÉVÌ�Ã%Ø]Â�Ý�Êùú�Å%Ã;×�Æ�ÊÎ�ç�Ë	Ù�É�Â�Î�ÇDÄ�Ë�È8É�Ä�Å�Ì�Æ�Ì�Ã;Â�Î�ÇDÃ;Ä�Î�Ê²×�Å�Æ;Å�Î�Ù�É�Ä�Ñ�Î	Þ"ÏÐÌ�Î�ØTÉ�Â�Î�àP=

ã�<
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M C�E`ý�ý;KLJ��Iü��ÐO�ÿ	�2JONQP2O)�Ðÿ2J�ÿ	�	RS�T�ÔO)P	�2O�M	�¾Q�U²C65mÓ�Ç¼Î�Ä�Ä�ÓÐÉ�ÏÐÆ�Ì�Ã;Â�Î�Ç¼Ë	Í�Ã;Ì�Â�É�Â�Î�à÷ê�< @ íç*Ã%×�Î�Ü8É�ÊùÎ	ÞX×�É�Í�Ì�Ý�ÉmÎ�Â�Å�É�Ò�Í�Ã�ÓÐÝ �

ν∗ · E + (λ +
=
∗ − Bν∗) · ϑ = k1, ν∗ · ϑ = k2,=

∗ · E − ( � − Cν∗) · ϑ = k3,

ê�<*: í

Ñ�Æ;Å�Æ�Í�Ý�Éé×�Æ�Í�Æ�ØTÏÐÉ�Â�Ý ×�É�Í�Ì�Ý�Ê²ÎdÎ�Â�Å�É�Ò�Í�Ã�ÓÔÃ;Ê²Î ê­> í =WVmÃùÆ�Ä�Â�Æ�Ì�Ã;Â�Î�Î�Í�É�ç�Ë*ÓÐÚ*Å%Ã%Å;Ã á > æ Ê²Æ*Ø·Â�Æ
Ë�Å�Ì�É�Í�ØTÏÔÃ%Å�Ú�ÕuÙ�Å�ÆßÄ�Î�Ä�Å�É�Ê6Ã÷ê�< @ í ÄSÎ�Â�Å�É�Ò�Í�Ã�ÓÔÃ;Ê²Î,ê�<*: í Î�Ê²É�É�ÅöÙ�É�Å�Ý�Í�ÉGÂ�Ë�ÓÐÉ�Ì�ÝxÞ Þ�Ã;Í�Ã;Ñ�Å�É�Í�Î	èÄ�Å�Î�Ù�Â�ÝxÞùÙ�Î�Ä�ÓÔÃ�=I5mÓ�Ç�Î�Ä�Ä�ÓÐÉ�ÏÐÆ�Ì�Ã;Â�Î�ÇùÆ�Ä�Å%Ã;Ì;Ü8Î	Þ�ÄkÇöÏÐÌ;Ë�ÞßÞ�Ã;Í�Ã;Ñ�Å�É�Í�Î�Ä�Å�Î�Ù�Â�ÝxÞùÙ�Î�Ä�É�ÓâÌ�Ý�×�Æ%Ó�è
Â�Î�ÊöÍ�É�Ï�Ë	Ñ�ô�Î�ÖdË	Í�Ã;Ì�Â�É�Â�Î�à¼ê�< @ í Ä1×�Æ�Ê²Æ;È8Ú�Ö�Î�Â�Å�É�Ò�Í�Ã�ÓÐÆ�ÌSê�<*: í ÑXÄ�Î�Ä�Å�É�Ê²ÉmÅ�Í�É�Å�Ú�É�Ò�Æ]×�Æ�Í�Ç	ÏÐÑ	Ã�=AxÊ²É�Ä�Å�Æ]×�É�Í�É�Ê²É�Â�Â�ÝuÞ

ui, ϑi (i = 1, 2, 3)
Ì�Ì�É�ÏÐÉ�Ê�Â�Æ�Ì�Ý�Ém×�É�Í�É�Ê²É�Â�Â�Ý�É

Ui, Vi (i = 1, 2, 3)

E · ν∗ = U1, E · = ∗ = U2, E · (ν∗ × =
∗) = U3,

ϑ · ν∗ = V1, ϑ · = ∗ = V2, ϑ · (ν∗ × =
∗) = V3.

ê�<�ã í

ó1É�Í�É�Þ�Æ�Ï�ÑéÂ�Æ�Ì�Ý�Êd×�É�Í�É�Ê²É�Â�Â�Ý�Ê ê�<�ã í Ì�Æ;ç�Ê²Æ*ØfÉ�Â¼Å�Æ�Ò�ÏÔÃ�ÕIÑ�Æ�Ò�ÏÔÃDÌ�É�Ñ�Å�Æ�Í�Ý
ν∗,

=
∗
Î

(ν∗ × =
∗)ÓÐÎ�Â�É�à�Â�ÆSÂ�É�ç*Ã;Ì�Î�Ä�Î�Ê²Ý1=IõIÃ;Ñ�Î�Ê�Æ�Û�Í�Ã%ç�Æ�Ê�ÕL×�Í�Î¼Î�ç�Ë	Ù�É�Â�Î�ÎöÍ�É�Ü8É�Â�Î�à÷ê2D í ÌXÏÔÃ�ÓÐÚ�Â�É�à�Ü8É�Ê ×�Í�É�Ï�è

×�Æ%ÓÔÃ%Ò�Ã;É�Å�Ä¬ÇPÕÐÙ�Å�Æ·Â�ÃTÎ�Ä�Ä�ÓÐÉ�Ï�Ë�É�Ê²Æ�ÊùÍ�É�Ü8É�Â�Î�ÎDÌ�Ý�×�Æ%ÓÐÂ�É�Â�Æ]Ë	Ñ	Ã%ç*Ã;Â�Â�Æ�ÉhÄ�Ì�Æ�à�Ä�Å�Ì�Æ�=�X3Â�Ã�ÓÐÎ�çVÛ�Æ%ÓÐÚ%è
Ü8Î�Â�Ä�Å�Ì�Ã]Ù�Ã;Ä�Å�Â�ÝxÞXÍ�É�Ü8É�Â�Î�àéá :�Õ�ã�Õ å ÕÐì æ ×�Æ�Ñ�Ã%ç�Ý�Ì�Ã;É�Å�ÕÐÙ�Å�ÆTÏ�Ó�Ç"Â�Î	Þ

(ν∗ × =
∗) 6= 0

=
Y/çmÄ�Æ�Æ;Å�Â�Æ;Ü8É�Â�Î�àßê�<�ã í Ì�Ý�Í�Ã%ç�Î�ÊùÌ�É�Ñ�Å�Æ�Í�Ý E ,ϑ

�

E =
1

ν̇∗2

(

(
=
∗ × ν̇∗)U1 − (ν∗ × ν̇∗)U2 + ν̇∗2U3

)

,

ϑ =
1

ν̇∗2

(

(
=
∗ × ν̇∗)V1 − (ν∗ × ν̇∗)V2 + ν̇∗2V3

)

.

ê�<�9 í

AxÂ�É�Ä�É�ÊùÄ�Æ�Æ;Å�Â�Æ;Ü8É�Â�Î�Çßê�<�9 í Ì]Î�Â�Å�É�Ò�Í�Ã�ÓÐÝ ê�<*: íC�

U1 = k1 −
k3

ν̇∗2
((λ − Bν∗) · ( = ∗ × ν̇∗)) +

1

ν̇∗2

(

(λ +
=
∗ − Bν∗) · (ν∗ × ν̇∗)

)

V2−

− 1

ν̇∗2
((λ − Bν∗) · ν̇∗)V3,

U2 = k2 −
1

ν̇∗2
(( � − Cν∗) · ( = ∗ × ν̇∗)) +

1

ν̇∗2

(

( � − Cν∗) · (ν∗ × ν̇∗)
)

V2+

+
1

ν̇∗2
(( � − Cν∗) · ν̇∗)V3, (16)

V1 = k3.
F Æ;Æ;Å�Â�Æ;Ü8É�Â�Î�Çöê�< å�í ×�Æ�Ñ	Ã%ç�Ý�Ì�Ã;Ö3Å�ÕÔÙ�Å�Æ_Ì]Ñ	Ã�Ù�É�Ä�Å�Ì�É8Â�É�ç*Ã;Ì�Î�Ä�Î�Ê²ÝxÞD×�É�Í�É�Ê²É�Â�Â�ÝxÞDô�É�ÓÐÉ�Ä�Æ�Æ�Û%è

Í�Ã%ç�Â�ÆT×�Í�Î�Â�Ç�Å�ÚTÌ�É�ÓÐÎ�Ù�Î�Â�Ý
U3 = z1, V2 = z2, V3 = z3

= F ×�Æ�Ê²Æ;È8Ú�Ö�Ä�Æ�Æ;Å�Â�Æ;Ü8É�Â�Î�àéê�<�9 í Õ(ê�< å�í
Î�ç_ê�< @ í Ì]Ê6Ã%Å�Í�Î�Ù�Â�Æ%è¡Ì�É�Ñ�Å�Æ�Í�Â�Æ�ÊùÌ�Î	ÏÐÉm×�Æ%Ó�Ë	Ù�Î�Ê

˙Z = α(τ) Z + β(τ), (17)

Ò�ÏÐÉ

α11 =
ν̈∗ · ν̇∗

ν̇∗2
; α21 = −1; α22 = −

=
∗ · (ν∗ × ν̇∗)

ν̇∗2
; α23 =

ν̇∗ · = ∗

ν̇∗2
; α31 = 0;

ã @
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α12 =
1

ν̇∗4
{[( = ∗ × ν̇∗) · (ν̇∗ × (λ − Bν∗))][(λ +

=
∗ − Bν∗) · (ν∗ × ν̇∗)]+

+[(ν∗×ν̇∗)·(ν̇∗×(λ−Bν∗))][( � −Cν∗)·(ν∗×ν̇∗)]+[ν̈∗ ·( = ∗×ν̇∗)][(λ+
=
∗−Bν∗)·(ν∗×ν̇∗)]+

+[ν̈∗ ·(ν∗×ν̇∗)]·[( � −Cν∗)·(ν∗×ν̇∗)]−(ν̇∗)2[(B(
=
∗×ν̇∗))·(ν∗×ν̇∗)−(Cν̇∗×ν∗))·(ν∗×ν̇∗)]};

α13 =
1

ν̇∗4
{−[(

=
∗ × ν̇∗) · (ν̇∗ × (λ − Bν∗))][(λ − Bν∗) · ν̇∗]−

−[(ν∗ × ν̇∗) · (ν̇∗ × (λ − Bν∗))][( � − Cν∗) · ν̇∗] − [ν̈∗ · ( � ∗ × ν̇∗)][(λ − Bν∗) · ν̇∗]−
−[ν̈∗ · (ν∗ × ν̇∗)][( � − Cν∗) · ν̇∗] + (ν̇∗)2[(B(

=
∗ × ν̇∗)) · ν̇∗ + (C(ν∗ × ν̇∗)) · ν̇∗]};

α32 =
1

ν̇∗2
[−ν̇∗ · ˙

=
∗ − ( � − Cν∗) · (ν∗ × ν̇∗) − (

=
∗ · ν∗)((λ +

=
∗ − Bν∗) · (ν∗ × ν̇∗))];

α33 = [ν̇∗ · (ν∗ × ˙
=
∗) + ( � − Cν∗) · (ν̇∗ − (

=
∗ · ν∗)((λ − Bν∗) · ν̇∗)]; (18)

β1 =
1

ν̇∗2
[k3(C(ν̇∗×ν∗) · ( = ∗× ν̇∗)−B(

=
∗× ν̇∗) · ( = ∗× ν̇∗))+ [(

=
∗× ν̇∗) · (ν̇∗× (λ−Bν∗))+

+ν̈∗ · ( = ∗ × ν̇∗)]

(

k1 −
1

ν̇∗2
[k3((λ − Bν∗) · ( = ∗ × ν̇∗))]

)

− [(ν∗ × ν̇∗)] · (ν̇∗ × (λ − Bν∗))+

+ν̈∗ · (ν∗ × ν̇∗)]

(

k2 +
1

ν̇∗2
[k3(( � − Cν∗) · ( = ∗ × ν̇∗))]

)

; β2 =
k3( ˙

=
∗ · ( = ∗ × ν̇∗))

ν̇∗2
;

β3 =
k3(ν

∗ · = ∗)(
=
∗ · ν̇∗)2

ν̇∗2
+ k2 +

k3(( � − Cν∗) · ( = ∗ × ν̇∗))

ν̇∗2
−

−(ν∗ · = ∗)

(

k1 −
k3((λ − Bν∗) · ( = ∗ × ν̇∗))

ν̇∗2

)

.

[²Ä�ÓÐÎXÄ�Î�Ä�Å�É�Ê6Ã`ê�<�ì í ×�Í�Æ�Î�Â�Å�É�Ò�Í�Î�Í�Æ�Ì�Ã;Â�Ã	Õ�Å�ÆT×�É�Í�É�Ê²É�Â�Â�Ý�É
U1, U2

Î
V1

Â�Ã�Þ�Æ�Ï�Ç�Å�Ä¬ÇXÎ�ç ð Æ�Í	è
ÊIË*Ó`ê�< å�í =%Y1Ä�Ä�ÓÐÉ�Ï�Ë�É�ÊSË�Ä�ÓÐÆ�Ì�Î�ÇPÕ%×�Í�ÎVÑ	Æ;Å�Æ�Í�ÝxÞVÄ�Î�Ä�Å�É�Ê6ÃTê�<�ì í Î�Ê²É�É�Å�Þ�Æ;Å*Ç8Û�Ý¼Æ�ÏÐÂ�Æ�×�Æ%ÓÐÆ*Ø·Î�Å�É�ÓÐÚ%è
Â�Æ�ÉhÞ	Ã;Í�Ã;Ñ�Å�É�Í�Î�Ä�Å�Î�Ù�Â�Æ�ÉTÙ�Î�Ä�ÓÐÆ�=Pó1Æ�Ä�Ñ�Æ%ÓÐÚ�Ñ�Ë`Æ�Â�Ã_×�Í�É�ÏÐÄ�Å%Ã;Ì%Ó�Ç�É�ÅXÄ�Æ�Û�Æ�àSÄ�Î�Ä�Å�É�ÊIËSÄ8×�É�Í�Î�Æ�ÏÐÎ�Ù�É�è
Ä�Ñ�Î�Ê²Î"Ñ�Æ�ú ðmð Î�ô�Î�É�Â�Å;Ã;Ê²ÎPÕ�Å�ÆfÂ�É�Â�Ë*ÓÐÉ�Ì�Ý�É/Þ�Ã;Í�Ã;Ñ�Å�É�Í�Î�Ä�Å�Î�Ù�Â�Ý�ÉmÙ�Î�Ä�ÓÔÃfÊ²Æ*ØfÉ�ÅVÏÔÃ;Ì�Ã%Å�ÚfÍ�É�Ü8É�Â�Î�É
Æ*ÏÐÂ�Æ�Í�Æ�ÏÐÂ�Æ�àDÄ�Î�Ä�Å�É�Ê²ÝmÕ�Å�ÆµÉ�Ä�Å�ÚµÄ�Î�Ä�Å�É�Ê²ÝmÕÔÏ�Ó�ÇDÑ	Æ;Å�Æ�Í�Æ�à

βi(τ) = 0
=�ó1Æ�ú�Å�Æ�ÊIË`×�É�Í�É�à	ÏÐÉ�Ê ÑSÄ�Î	è

Ä�Å�É�Ê²É;ÕÔÑ�Æ;Å�Æ�Í�Ã%Ç"Ç�Ì%Ó�Ç�É�Å�Ä¬Ç`Ä�Æ�×�Í�Ç�ØfÉ�Â�Â�Æ�àXÑXÆ�ÏÐÂ�Æ�Í�Æ�ÏÐÂ�Æ�àXÄ�Î�Ä�Å�É�Ê²ÉVÎ�ç_ê�<�ì í

˙\ = −αT (τ) · \ , (19)

Ò¬ÏÐÉ
αT (τ)

ä·Å�Í�Ã;Â�Ä�×�Æ�Â�Î�Í�Æ�Ì�Ã;Â�Â�Ã%Ç`Ê6Ã%Å�Í�Î�ô�Ã�=Ôó1Æ�Ä�Ñ�Æ%ÓÐÚ�Ñ�ËµÆ*ÏÐÂ�Æ�Í�Æ�ÏÐÂ�Ã%ÇXÄ�Î�Ä�Å�É�Ê6Ã]Î�çµê�<�ì í Î�Ê²É�É�Å
Ù�Ã;Ä�Å�Â�Æ�ÉhÍ�É�Ü8É�Â�Î�É

z0

1
(τ) = ˙

=
∗ · (ν∗ × =

∗), z0

2
(τ) = 0, z0

3
(τ) = ν̇∗ · (ν∗ × =

∗), (20)

Å�Æ]Ä�Î�Ä�Å�É�Ê6ÃSê�<6D í ÏÐÆ�×�Ë�Ä�Ñ	Ã;É�Å_Î�Â�Å�É�Ò�Í�Ã�Ó

z0

1
(τ) · y1 + z0

3
(τ) · y3 = k4, (21)

Ò¬ÏÐÉ
k4

ä·Â�É�Ñ�Æ;Å�Æ�Í�Ã%Ç`×�Æ�Ä�Å�Æ*Ç�Â�Â�Ã%ÇP= F Æ�Æ;Å�Â�Æ;Ü8É�Â�Î�Éµê @ < í ×�Æ;ç�Ì�Æ%Ó�Ç�É�Å]Æ�×�Í�É�ÏÐÉ�ÓÐÎ�Å�Ú_×�É�Í�É�Ê²É�Â�Â�Ë	Ö

y3 =
1

ν̇∗2

(

k4 − ˙
=
∗ · ν̇∗

)

y1. (22)

ã�:



GIH � H6J �3���3K%.% �L

Y1Ä�Ñ	ÓÐÖ�Ù�Ã%ÇDÌ·Ë	Í�Ã;Ì�Â�É�Â�Î�Ç	Þßê�<6D í ×�É�Í�É�Ê²É�Â�Â�Ë�Ö
y3

ÄV×�Æ�Ê²Æ;È8Ú�Ö�Ä�Æ�Æ%Å�Â�Æ;Ü8É�Â�Î�Ç�ê @�@ í ÕÐ×�É�Í�É�à	ÏÐÉ�ÊâÑË	Í�Ã;Ì;Â�É�Â�Î�Ö Ì;Å�Æ�Í�Æ�Ò�Æ]×�Æ�Í�Ç	ÏÐÑ�ÃVÏ�Ó�ÇX×�É�Í�É�Ê²É�Â�Â�Æ�à
y1

�

ÿ1 + (α11 + α22)ẏ1 +
(

α̇11 + α12 − α32

˙
=
∗ · ν̇∗

ν̇∗2
+ α22α11

)

y1 + α32

k4

ν̇∗2
= 0. (23)

ó1Æ�ÓÔÃ;Ò�Ã%Ç"ÌTú�Å�Æ�ÊöË	Í�Ã;Ì�Â�É�Â�Î�Î
k4 = 0

Õ�Ì�Ì�É�ÏÐÉ�Ê�Â�Æ�Ì;Ë	Öd×�É�Í�É�Ê²É�Â�Â�Ë	Ö

y1 = η exp
(

−1

2

∫

(α11 + α22)dt
)

.

]�Æ;Ò¬ÏÔÃTÎ�ç_ê @ : í ×�Æ%Ó�Ë	Ù�Î�ÊöË	Í�Ã;Ì�Â�É�Â�Î�É

η̈ + p(τ)η = 0. (24)

Ò�ÏÐÉ
p(τ) = α12 − α32

˙
=
∗ · ν̇∗

ν̇∗2
. (25)

4/Ñ	Ã%ç*Ã;Â�Â�Ã%Ç8Ì�ÝuÜ8Éuç*Ã;Ê²É�Â�Ã/×�É�Í�É�Ê²É�Â�Â�ÝxÞTÂ�ÉuÎ�ç�Ê²É�Â�Ç�É�Å/Þ�Ã;Í�Ã;Ñ�Å�É�Í�Î�Ä�Å�Î�Ù�Â�ÝxÞTÙ�Î�Ä�É�Ó·Ä�Î�Ä�Å�É�Ê²Ý
ê @ : í =+AßÄ�Î	Ó�ËTÄ�Å�Í�Ë	Ñ�Å�Ë	Í�Ý Ë	Í�Ã;Ì�Â�É�Â�Î�ÇDê @ ã í Ï�Ó�Ç]Æ�×�Í�É�ÏÐÉ�ÓÐÉ�Â�Î�Ç]Ë�Ä�ÓÐÆ�Ì�Î�à]Ä�Ë�È8É�Ä�Å�Ì�Æ�Ì�Ã;Â�Î�Ç·É�Ò�ÆV×�Æ%èÓÐÆ*Ø·Î�Å�É�ÓÐÚ�Â�ÝxÞµÞ	Ã;Í�Ã;Ñ�Å�É�Í�Î�Ä�Å�Î�Ù�Â�ÝuÞ`Ù�Î�Ä�É�ÓSÊ6Æ*Ø·Â�ÆTÌ�Æ�Ä�×�Æ%ÓÐÚ;ç�Æ�Ì�Ã%Å�Ú�Ä¬ÇµÏÐÆ�Ä�Å;Ã�Å�Æ�Ù�Â�Ý�ÊùË�Ä�ÓÐÆ�Ì�Î�É�Ê
Ä�Ë�È8É�Ä�Å�Ì�Æ�Ì�Ã;Â�Î�ÇXñmÇ�×�Ë	Â�Æ�Ì�Ã�Õ�Å�Æ]É�Ä�Å�Ú]Ê²Æ�Ø·Â�Æf×�Æ%ÓÐÆ*Ø·Î�Å�Ú�Õ�Ù�Å�Æ

p(τ) ≤ 0, (p(τ) 6≡ 0)
á ì æ =

A�Ä�Ó�Ë	Ù�Ã;É;Õ�Ñ�Æ�Ò¬ÏÔÃVÑ�Í�Î�Å�É�Í�Î�à"ñmÇ�×�Ë	Â�Æ�Ì�ÃV×�Í�Î�Ê6É�Â�Î�Å�ÚTÂ�É�Ì�Æ;ç�Ê²Æ*Ø·Â�Æ�Õ	Ä�ÓÐÉ�Ï�Ë�É�Å·Æ�Û�Í�Ã%ÈfÃ%Å�Ú�Ä¬ÇµÑ
Ê²É�Å�Æ�Ï�Ë"×�Ã;Í�Ã;Ê²É�Å�Í�Î�Ù�É�Ä�Ñ	Æ�Ò�Æ·Í�É�ç�Æ�Â�Ã;Â�Ä�Ã�Õ�Î�ç�ÓÐÆ�ØfÉ�Â�Â�Æ�ÊIËµÌ`á D æ =

õLÃ;Ñ�Î�ÊéÆ�Û�Í�Ã�ç�Æ�ÊéÌmÏÔÃ;Â�Â�Æ�ÊéÍ�Ã%ç�ÏÐÉ�ÓÐÉ/×�Æ%Ó�Ë	Ù�É�Â�ÆVË	Í�Ã;Ì�Â�É�Â�Î�ÉTê @ ã í Ä ð Ë	Â�Ñ�ô�Î�É�à p(τ)
Î�çTê @ 9 í ÕÂ�ÃuÆ�Ä�Â�Æ�Ì�Ã;Â�Î�ÎmÄ�Ì�Æ�à�Ä�Å�Ì3Ñ�Æ;Å�Æ�Í�Æ�Ò�Æ�Ê²Æ*Ø·Â�ÆuË�Ä�Å;Ã;Â�Æ�Ì�Î�Å�Ú�Ë�Ä�ÓÐÆ�Ì�Î�É6Ä�Ë�È8É�Ä�Å�Ì�Æ�Ì�Ã;Â�Î�ÇVÃ;Ä�Î�Ê²×�Å�Æ;Å�Î�Ù�É�Ä�Ñ�Î	è

×�É�Í�Î�Æ�ÏÐÎ�Ù�É�Ä�Ñ�Î	Þ"ÏÐÌ�Î�ØfÉ�Â�Î�àXÄ ð É�Í�Î�Ù�É�Ä�Ñ�Æ�Ò�Æ_Ò�Î�Í�Æ�Ä�Å;Ã%Å%Ã]×�Í�ÎXÆ�Ò�Í�Ã;Â�Î�Ù�É�Â�Î�ÎPÕÐÙ�Å�Æ]Ù�Ã;Ä�Å�Â�Æ�ÉhÍ�É�Ü8É�è
Â�Î�É·ê2D í Ë�ÏÐÆ�Ì%ÓÐÉ�Å�Ì�Æ�Í�Ç�É�Å]Ë�Ä�ÓÐÆ�Ì�Î�Ö

(
=
∗ × ν∗) 6= 0

=
^ C2c_P	�¾KLü�`GJ�ÿ	�2JXN@�Lý�ý;KLJ��Iü��ÐO�ÿ	�	a�ý;K	NQ�2O�Qcb ^�d CeAùÍ�Ã;Û�Æ;Å�ÉTá : æ Ï�Ó�Ç·ÏÐÎ ðmð É�Í�É�Â�ô�Î�Ã�ÓÐÚ%è

Â�ÝxÞµË	Í�Ã;Ì�Â�É�Â�Î�àéê�< í Õ¾ê @ í ×�Æ�Ä�Å�Í�Æ�É�Â�Æ·Í�É�Ü8É�Â�Î�É �

x∗

1
=

1

2
µ0α1+(µ0(α2+1)+f0)ν

∗

1
+f 2

1
(ν∗

1
), x∗

2
= ν∗

2
(f0+f1ν

∗

1
), x∗

3
= ν∗

3
(µ0+f0)+f1(ν

∗

1
),

ν∗

2
(ν∗

1
) =

√

α0 + α1ν
∗

1
+ α2ν

∗

1

2, ν∗

3
(ν∗

1
) =

√

(1 − α0) − α1ν
∗

1
− (1 + α2)ν∗

1

2, (26)

ν̇∗

1
=

1

2
a(B3 − B2) ν∗

2
(ν∗

1
) ν∗

3
(ν∗

1
).

ómÃ%Í�Ã;Ê²É�Å�Í�Ý÷Í�É�Ü8É�Â�Î�Ç¼ê @ å�í Î"×�Ã;Í�Ã;Ê²É�Å�Í�ÝâË	Í�Ã;Ì�Â�É�Â�Î�à¼ê�< í Õ(ê @ í Ë*ÏÐÆ�Ì%ÓÐÉ�Å�Ì�Æ�Í�Ç�Ö3ÅTË�Ä�ÓÐÆ�Ì�Î�Ç�ÊêëÊ6Ã%Å�Í�Î�ô�Ý
A,B

Î
C
ähÏÐÎ�Ã;Ò�Æ�Â�Ã�ÓÐÚ�Â�Ý�É�Ä�ú�ÓÐÉ�Ê²É�Â�Å;Ã;Ê²Î

(a1, a2, a3), (B1, B2, B3)
Î

(C1, C2, C3)
íC�

a1 = a2 = a3 = a, α2 =
B1 − B3

B3 − B2

, α1 = − 4λ1

3(B3 − B2)
, f1 =

1

2
α1(B3 − B2);

µ0 =
1

2
(B3 − B2), C3 − C2 =

1

4
a(B3 − B2)(B1 + B2 − 2f0),

C1(B3 − B2) + C2(B1 − B3) + C3(B2 − B1) =
1

4
a(B1 − B3)(B2 − B1)(B3 − B2), (27)

2s1 = −α1(C3 − C2) +
1

4
aα1(B3 − B2)(B1 + B3 − 2B2 + 2f0 − 2α0(B3 − B2)).
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� = (s1, 0, 0), λ = (λ1, 0, 0), s1 = −35b2

2
, λ1 = −3b

2
, C1 = c,

C2 = c +
5b2

2
, B1 = 6b, B2 = b, B3 = 2b.

< ÏÐÉ�Ä�Ú
c
Î

b
ä_×�Í�Æ�Î�ç�Ì�Æ%ÓÐÚ�Â�Ý�Éh×�Ã;Í�Ã;Ê²É�Å�Í�Ý1=ÐõLÆ�Ò¬ÏÔÃfÍ�É�Ü8É�Â�Î�É_ê @ å�í ×�Í�Î�Ê²É�Å·Ì�Î	Ï �

x∗

1
= b(ν∗

1
− 7

2
)(ν∗

1
+ 2), x∗

2
=

1

2
b(ν∗

1
− 7

2
)(4ν∗

1
− 1), x∗

3
= bν∗

3
(ν∗

1
− 7

2
),

ν∗

2
=

1

2
(4ν∗

1
+ 1), ν∗

3
=

√

3

4
− 2ν∗

1
− 5ν∗

1

2, (28)

ν∗

1
=

e + d

2
+

(

e − d

2

)(

n0 cos
√

n2

0
− m2

0
τ − m0

n0 − m0 cos
√

n2

0
− m2

0
τ

)

,

ç�ÏÐÉ�Ä�Ú
e ≈ −0, 63; d ≈ 0, 23; n0 ≈ 3, 7; m0 ≈ 0, 43

=fY1Ä�×�Æ%ÓÐÚ;ç�Ë�ÇöÄ�Æ�Æ;Å�Â�Æ;Ü8É�Â�Î�Çdê�<*> í Ï�Ó�Ç
Í�É�Ü8É�Â�Î�Çßê @ > í Õ�Ì�Ýu×�Î�Ü8É�Ê ð Ë	Â�Ñ�ô�Î�Ö p(τ)

�

p(τ) =
841b2

8
+ c +

11b2ν∗

1
(τ)

4
+ 14b2ν∗

1
(τ), (29)

Ò¬ÏÐÉ
ν∗

1
(τ)
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ν∗

1
(τ)

Ë�Ä�ÓÐÆ�Ì�Î�Ç
p(τ) ≤ 0
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