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(
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(
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∫
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∫
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L = σ∗(T0, α,W, q)− λ1α(T0)− λ2q(T0).
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∂σ∗

∂α
= λ1,

∂σ

∂q
= λ2.
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∂m

∂α
=

W (T0)

α2(T0)
ln

T0

T s#tLu =
1−m(T0)

α(T0)
,

∂m

∂q
= −

1

α(T0)T s�tLu (T0)
,

∂σ∗

∂m
= α(T0)

m2 − 1

m2
.
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∂σ∗

∂α
= −

(

1−m(T0)

m(T0)

)2

= λ1,
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∂σ∗

∂q
= −

m2(T0)− 1

m2(T0)T s#tLu (T0)
= λ2,
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T s�tLu (T0) =
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.
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∫

T01

W (T0)(T0 − T )dT0.
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∫
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T0W =
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∫
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T0W (T0)dT0,
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T =
T0W − q

W
.
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α(T0) =
W (T0)(lnT0 − lnT )
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T02
∫

T01

W (T0)(lnT0 − lnT )dTo

,
ïm*HR�ø

ÙÀòZç}ðÛÙÀÚsÜ\ÚsÝPÚ}ßÀéÀÚNè�ÚhðDÝPâ�á�à#ë
ßTòZìhÙ��aã­â�î

q(T0) = W (T0)(T0 − T ),
ïm*�TVø

ò)äåéÀßÀéÀä�ò^ÝPÞ�ßÀâ�ñ á�âZã}äåâ^æ�ßÀâ�Ú�ðÀÙÀâ�éDã­á�â}Ü\çhèZá�â � ßÛèZÙÀâ�ðÀéÛé

σ∗ = α
(1−m)2

m
.

ïm*H_�ø

�#à�ÙTò�æ�ÚhßÀéÀÚ ïP*H_�øÊðÛÙÀé Úhì}âÌç}ÙTò�á�ßÀÚhßÀéÀé ç'ðÀÙÀâ�éÛã}á�â­ÜPçhèZá�â�ä � ßÛèZÙÀâ�ðÀéÀé σ
á

ÜPÚ��ÀçRè�á����Y��Ú��ÎèZÚ}ðDÝPâZâ�ú�äåÚhßÀßÀâ	�ÎçhéÀçhèZÚ}äåÚZô5éÀäåÚ#�Y��Ú#�Îç#�¼äåä�òZÙÀßÀà?�Îîaâ � ���êéÀûÛéDñ
ÚhßÛè�èZÚ}ðDÝPâZâ�ú�äåÚ}ßÀò

α
ô¼èZÚ}äåðÀÚhÙTò�è��DÙÀà ì}â�ÙVöÀíÀé¼ëÊðÀâZè�âZî¼â�á�ßÀò!á�ëVâ}Ü\Ú

T0
éÊç}â�â�è�á�ÚRè�ñ

çRè�á�������éÀÚeéÀä�á�â}ÜPöÀßÀà�Ú � îÀá�éÛáVò�ÝPÚhßÛè�à W (T0)
ô � ßÛè�ò^ÝPÞ�ðÀé��õìhÙÀÚ�����éDëËðÀâZè�âZî¼â�á


 *



ßÀò�á�à#ëVâ}Ü\Ú�éÛã�çhéÀçRè�Ú}äåàeô#ÙTòZáZß����
W (T0)T s�tLu (T0)

ô�ðÀâZã­áZâ�ÝTöÀÚRèJâ�ûÛÚ}ßÀéÛèZÞJçhèZÚRñ
ðÛÚ}ßÀÞ�è�ÚhÙÀäåâ­Ü\éÛßTòZäåéÀíÀÚhç}î¼â�ì}â�çhâ�á�ÚhÙÛó�ÚhßÀçhè�áVò è�òZî¼â��«ç}éÀçRè�Úhäåà î¼òZî âZèZßÀâZó�ÚhßÀéÀÚ
ρ =

σ∗

σ

÷
Z�è�â�úZà«ðÛÙÀéÀú�ÝPéDã­éÛè�ÞNëaòZÙÀòZîÛè�ÚhÙÀéÀçhè�éÀîÀéËç}éÀçRè�Úhäåà8î�é¼Ü\Ú­ò^ÝPÞ�ßÀâ��Gôaß��aæ�ßÀâNÙTòZçRñ

ðÛÙÀÚsÜPÚRÝTöDè�ÞêðÀâZèZâ�îÀé)â�è�ú�éÀÙÀòZÚ}äåâZì}â�èZÚ}ðDÝPòeé�ðÛâ�á�Ú}Ù�ëDßÀâ�çRè�é)è�ÚhðDÝPâ�â�úZäåÚ}ßTò�ðÀâ²�NâZÙDñ
ä��­Ý\òZä ïm*�TVøRô{ïm*HR�øRô4ò
èZÚ}äåðÀÚhÙTò�è��DÙÀà îaâ�ßÛè�òZîÛè�ò�á�à�ú�éÀÙÀò�è�Þ�ðÛâS��çsÝPâ�áZé��XðÀâ�çRè�â�ñ
öÛßÀçhèZáVò:âZèZßÀâZó!Ú}ßÀéDö è�Ú}äåðÛÚ}ÙTò�è��¼ÙGô{ÙÀòZá�ßÀâ�ìhâ

m
ôdï?çhä�÷<ïm*	*aøÅøs÷AýNÝÀö � èZâ�ì}â�ß��aæ�ßÀâ

�¼äåÚhßÀÞZó�ò�è�ÞÎðÀâ�á�ÚhÙVëDßÀâZçhè�Þ�è�ÚhðDÝPâZâ�ú�äåÚ}ßÀò�ÜTÝTö è�ÚhðDÝPâ�â�úZäåÚ}ßÀßÛéÀî¼â�áÛô�áJî¼âZèZâ�ÙÀà#ë
â�è�ßÀâ�ó�Ú}ßÛéÀÚ�è�ÚhäåðÀÚ}ÙTò�è	�¼Ù«ë�â�ÝPâ­ÜPßÀâ�ì}â é ì}â�ÙVöÀíÀÚhì}âJðÛâZè�âZî¼â�á úZâ�ÝPÞZó!Ú�ç}ÙÀÚ¹Ü\ßÀÚhì}â
ã}ßTòcíÀÚ}ßÀéDö:ðÀâ á�ç}Ú#�:çhéÀçhèZÚ}äåÚZôzé0�DáZÚRÝPéÀíÛéÀáVò�èZÞ ÜÀÝTö�èZÚRë�è�ÚhðDÝPâZâ�ú�äåÚ}ßÛßÀéÀî¼âZáÀôÉì Ü\Ú
âZßÀâ)äåÚhßÀÞZó�Úeç}ÙÛÚsÜ\ßÀÚhì}âÀ÷�V.ßTò�ÝTâ�ì}éÀíÛßÀâÀôÀßÀò^Ü\âU�¼á�ÚsÝPéÀíÀéÀá�ò�è�Þ�â�è�ú�â�ÙËè�ÚhðDÝ\ò)âZè)èZÚRë
ìhÙÀÚ#�Y��é¼ëÊðÀâZèZâ�î¼â�áÛôVè�ÚhäåðÀÚhÙTò�è��DÙTò!îaâZè�âZÙÀà#ë�ßTòêá�à#ëVâ­ÜPÚ�á�à�ó!Ú�ç}ÙÀÚ¹Ü\ßÀÚ#�Ëá�à#ëVâ}ÜTñ
ßÛâ	�&è�ÚhäåðÀÚ}ÙTò�è��DÙÀà�ðÀâ�áZç}Úhä ì}ÙÀÚ#�Y�!éÀä«ðÀâZèZâ�îDòZä�÷

º��|}H�`�»y|�	�|xz}H���|� �	��y���}H{F¼|}Hxz������x�½�xz}H¾7¿µy/��¼z� ��� �W� �/~�üêòZî&ðÀÙTò�á�éDñ
ÝTâÀô�íÛéÀçRÝTâJì}ÙÛÚ�����éDë«ðÀâ�è�â�îaâ�á î¼âZßÀÚ}íÀßÛâÀô{ò:ã}ßTò^íÀéDè�äåßÛâ^æ)Ú}çRè�á�â�ã}ßTò^íÛÚ}ßÀé��

T0ÜPéÀç}îÛÙÀÚhè�ßÀâÀ÷zÿeúZâZã­ßTòcíÀéÀä8éDë
Ti0
ôGòËçhâ�âZèZá�ÚhèZçhè�á������)éÀÚ�á�â­ÜTöÀßÀà�Ú � îÀáZéÀáVò�ÝPÚhßÛè�à

î¼òZî
Wi
÷��#çhÚ�ðÀâ�Ý
�¼íÀÚhßÀßÀà�Ú�áZà�ó�Ú�çhâ�âZèZßÀâZó!Ú}ßÀéÛö â�çRè�ò���è�ç�ö ç}ðÀÙÀòZá�Ú¹ÜTÝPéÀá�à�äåé�ô

è�òZî�îDòZî�ðÀÙÀé�éDë�á�à�á�â}Ü\Ú!ßÀéÀì Ü\Ú�ßÀÚ!éÀç}ðÛâ�ÝPÞZã}â�áVò�ÝPòZç}ÞËâ�ðÀÚhÙTòZûÀéDö�Ü\é����êÚhÙÀÚ}ßÛûÀéDñ
ÙÛâ�áVòZßÛéÛö
ðÛâ

T0

÷�.$�aæ�ßÀâ�ÝPéÛó�Þ�ãcòZäåÚhßÀéÛèZÞÊéÀßDè�Ú}ìhÙTò�ÝPà�ç��¼äåä�òZäåé�ðÀâ
i
÷
�2òZîGô

W =
∑

i

Wi, T0W =
∑

i

Ti0Wi, σ =
∑
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T =

∑

i
Ti0Wi − q
∑

i
Wi

,

q∗(Ti0) = Wi(Ti0 − T ),

α∗(Ti0) =
αWi(lnTi0 − lnT )
∑

i
Wi(lnTi0 − lnT )

,

m = 1−
1

α

∑

i

Wi(lnTi0 − lnT ),

σ∗ = α
(1−m)2

m
,

α∗(Ti0) = q∗(Ti0) = Wi = 0, Ti0 ≤ T .
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