
ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

 ¬è��i+Ü�m�Æ�©Û

4«f§HW§
_�§4Æ§_d°

¥I<¬�Æ &EÆ�

���Ê c � � ��� F

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

1 ïÄ{ã

2 �.�ï

3 �.¦)

4 þï:�¿Â

5 �.�`³�Øv

6 (Ø�ïÆ

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

)�ö

$�þ(B) p�þ(G)

�?
u�(I) F − C,−F − CG −C,R− CG

Øu�(N) 0, R− CB 0, R− CG

Table: �?Ú)�ö���&E·�Æ�

5gµÛZU�5 ¬S�¥)�ö!�¤öÚ�?1��Æ�©Û9é·I

 ¬S�+n�é«6

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

)�ö

$�þ(B) p�þ(G)

�?
u�(I) F − C,−F − CG −C,R− CG

Øu�(N) 0, R− CB 0, R− CG

Table: �?Ú)�ö���&E·�Æ�

5gµÛZU�5 ¬S�¥)�ö!�¤öÚ�?1��Æ�©Û9é·I

 ¬S�+n�é«6

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

)��[

)�S� ¬ )�ØS� ¬

i+Ü�
i+ R− C1, n− a R+ f − C1,m− f

Øi+ R,n− a −C2,m

�¤ö

Ý� ØÝ�

i+Ü�
Én S1 − C1 −W,W − b −S2, 0

ØÉn −S1 − C2,−b −S2 − C2, 0

Table: i+Ü�Ú)��[!�¤ö���&E·�Æ�

Ugµ¾¡��5ú� ¬S�¯K¥�Æ�©Û6

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

)��[

)�S� ¬ )�ØS� ¬

i+Ü�
i+ R− C1, n− a R+ f − C1,m− f

Øi+ R,n− a −C2,m

�¤ö

Ý� ØÝ�

i+Ü�
Én S1 − C1 −W,W − b −S2, 0

ØÉn −S1 − C2,−b −S2 − C2, 0

Table: i+Ü�Ú)��[!�¤ö���&E·�Æ�

Ugµ¾¡��5ú� ¬S�¯K¥�Æ�©Û6

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

)��[

)�S� ¬ )�ØS� ¬

i+Ü�
i+ R− C1, n− a R+ f − C1,m− f

Øi+ R,n− a −C2,m

�¤ö

Ý� ØÝ�

i+Ü�
Én S1 − C1 −W,W − b −S2, 0

ØÉn −S1 − C2,−b −S2 − C2, 0

Table: i+Ü�Ú)��[!�¤ö���&E·�Æ�

Ugµ¾¡��5ú� ¬S�¯K¥�Æ�©Û6

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

 ¬è�/

S��¬ ØS��¬

�?i+Å�.
i� −C, 0 F − C,−C

Øi� 0, 0 −A,A

Table: i+Å�)è��Æ�|GÝ


Ugµo�+�5Äu½|�(� ¬S�i+Æ�©Û6

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

 ¬è�/

S��¬ ØS��¬

�?i+Å�.
i� −C, 0 F − C,−C

Øi� 0, 0 −A,A

Table: i+Å�)è��Æ�|GÝ


Ugµo�+�5Äu½|�(� ¬S�i+Æ�©Û6

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

Ugµo�+�5Äu½|�(� ¬S�i+Æ�©Û6

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

��o¦^Ä�Æ��.º

i+Ü�� ¬)��[�Æ�¥§ë�<�1Ä´kk�

^S�§¿Ø´·��"A^��&EÄ�Æ��.¬'��&

E·��.�\Ü·"

?�Ú5`§¢Sþ&E´�{�"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

��o¦^Ä�Æ��.º

i+Ü�� ¬)��[�Æ�¥§ë�<�1Ä´kk�

^S�§¿Ø´·��"A^��&EÄ�Æ��.¬'��&

E·��.�\Ü·"

?�Ú5`§¢Sþ&E´�{�"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

��o¦^Ä�Æ��.º

i+Ü�� ¬)��[�Æ�¥§ë�<�1Ä´kk�

^S�§¿Ø´·��"A^��&EÄ�Æ��.¬'��&

E·��.�\Ü·"

?�Ú5`§¢Sþ&E´�{�"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

ï��µ

C
c5§·IªªÑy ¬¯K¯�§½�½��¯��

¬¯��5
Ø���"XJòK� ¬S�¯��1�<�Ä

��'� ¬)�!\óè�Ú�A�i+Ü�§·��±uy

´Äu) ¬S�¯�¢Sþ´¦��m���Æ�"

Ó�§·�ÏL*	�±��§·I� ¬i	�Ý¥²w

kX¯uci+f§¯u�qLÝi+�A:"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

ï��µ

C
c5§·IªªÑy ¬¯K¯�§½�½��¯��

¬¯��5
Ø���"XJòK� ¬S�¯��1�<�Ä

��'� ¬)�!\óè�Ú�A�i+Ü�§·��±uy

´Äu) ¬S�¯�¢Sþ´¦��m���Æ�"

Ó�§·�ÏL*	�±��§·I� ¬i	�Ý¥²w

kX¯uci+f§¯u�qLÝi+�A:"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

ï��µ

C
c5§·IªªÑy ¬¯K¯�§½�½��¯��

¬¯��5
Ø���"XJòK� ¬S�¯��1�<�Ä

��'� ¬)�!\óè�Ú�A�i+Ü�§·��±uy

´Äu) ¬S�¯�¢Sþ´¦��m���Æ�"

Ó�§·�ÏL*	�±��§·I� ¬i	�Ý¥²w

kX¯uci+f§¯u�qLÝi+�A:"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

ï��µ

ùp§·�ò�ï����&EÄ�Æ��.§¿�|^ù

��.é¯�i+�(�y�?1©Û"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

ï��µ

ùp§·�ò�ï����&EÄ�Æ��.§¿�|^ù

��.é¯�i+�(�y�?1©Û"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

Û¥<

Û¥<1µ ¬)��û"

du ¬)��û¯õ§¿��k�« ¬\ó!?

nè�§XJÓ��Ä?�§�.ò��E,§
¦�3 ¬S

�¯�¥�NÑ�1�´���§·�3ùpÒò¦��Ä¤�

��1�ÌN"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

Û¥<

Û¥<1µ ¬)��û"

du ¬)��û¯õ§¿��k�« ¬\ó!?

nè�§XJÓ��Ä?�§�.ò��E,§
¦�3 ¬S

�¯�¥�NÑ�1�´���§·�3ùpÒò¦��Ä¤�

��1�ÌN"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

Û¥<

Û¥<1µ ¬)��û"

du ¬)��û¯õ§¿��k�« ¬\ó!?

nè�§XJÓ��Ä?�§�.ò��E,§
¦�3 ¬S

�¯�¥�NÑ�1�´���§·�3ùpÒò¦��Ä¤�

��1�ÌN"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

Û¥<

Û¥<2µ ¬i+�Û"

du·I� ¬i+NXÓ�E,§3�.¥·��

ò¦�w�´��1�ÌN"

5

3ù��.�¥§·�¿vkr�¤öw¤´��1�Ì

N§
´�Ä�ò ¬Eb&Òl ¬)��ûD4�i+Ü�

�1N"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

Û¥<

Û¥<2µ ¬i+�Û"

du·I� ¬i+NXÓ�E,§3�.¥·��

ò¦�w�´��1�ÌN"

5

3ù��.�¥§·�¿vkr�¤öw¤´��1�Ì

N§
´�Ä�ò ¬Eb&Òl ¬)��ûD4�i+Ü�

�1N"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

ÔÑ�m

Û¥<1�ÔÑ�mµ{δ : δ > 0}§δL«EbÏf

EbÏf��§L«�¬Eb�U5!Eb§Ý�p"

Û¥<2�ÔÑ�mµ{η : η > 0}§ηL«i+Xê

i+Xê��§L«i+åÝ!i+����"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

ÔÑ�m

Û¥<1�ÔÑ�mµ{δ : δ > 0}§δL«EbÏf

EbÏf��§L«�¬Eb�U5!Eb§Ý�p"

Û¥<2�ÔÑ�mµ{η : η > 0}§ηL«i+Xê

i+Xê��§L«i+åÝ!i+����"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

ÔÑ�m

Û¥<1�ÔÑ�mµ{δ : δ > 0}§δL«EbÏf

EbÏf��§L«�¬Eb�U5!Eb§Ý�p"

Û¥<2�ÔÑ�mµ{η : η > 0}§ηL«i+Xê

i+Xê��§L«i+åÝ!i+����"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

ÔÑ�m

Û¥<1�ÔÑ�mµ{δ : δ > 0}§δL«EbÏf

EbÏf��§L«�¬Eb�U5!Eb§Ý�p"

Û¥<2�ÔÑ�mµ{η : η > 0}§ηL«i+Xê

i+Xê��§L«i+åÝ!i+����"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

ÔÑ�m

Û¥<1�ÔÑ�mµ{δ : δ > 0}§δL«EbÏf

EbÏf��§L«�¬Eb�U5!Eb§Ý�p"

Û¥<2�ÔÑ�mµ{η : η > 0}§ηL«i+Xê

i+Xê��§L«i+åÝ!i+����"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

>S�^4~5Æ

3)�XÚ¥§�Ý\�]
£�C�Ý\�§~XNó<ê½

�á�ê¤��,��Ú:�§Ù��)�'~¬~�µ=z2

O\Ý\��ü �]
§)�þ�7�X± "

>SÂÃ4~5Æ

3Ù¦^�ØC£XEâY²ØC¤�cJe§O\,«)��

��Ý\§�T)���Ý\êþO\��½§Ý±�§O\�

ü T��¤�5��ÃO\þ´4~�§>SÂÃ4~5Æ´

±EâY²ÚÙ¦)����Ý\êþ�±ØC�^�?1?Ø

��«5Æ"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

>S�^4~5Æ

3)�XÚ¥§�Ý\�]
£�C�Ý\�§~XNó<ê½

�á�ê¤��,��Ú:�§Ù��)�'~¬~�µ=z2

O\Ý\��ü �]
§)�þ�7�X± "

>SÂÃ4~5Æ

3Ù¦^�ØC£XEâY²ØC¤�cJe§O\,«)��

��Ý\§�T)���Ý\êþO\��½§Ý±�§O\�

ü T��¤�5��ÃO\þ´4~�§>SÂÃ4~5Æ´

±EâY²ÚÙ¦)����Ý\êþ�±ØC�^�?1?Ø

��«5Æ"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

>S�^4~5Æ

3)�XÚ¥§�Ý\�]
£�C�Ý\�§~XNó<ê½

�á�ê¤��,��Ú:�§Ù��)�'~¬~�µ=z2

O\Ý\��ü �]
§)�þ�7�X± "

>SÂÃ4~5Æ

3Ù¦^�ØC£XEâY²ØC¤�cJe§O\,«)��

��Ý\§�T)���Ý\êþO\��½§Ý±�§O\�

ü T��¤�5��ÃO\þ´4~�§>SÂÃ4~5Æ´

±EâY²ÚÙ¦)����Ý\êþ�±ØC�^�?1?Ø

��«5Æ"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

>S¤�4O5Æ

>S¤�4O´���þO\��½§Ý��§e�UYO\�

þ§@oO\ü �þ¤O\�¤�ò�5��"

±þ5gzÝz�/�Äz��'c^

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

>S¤�4O5Æ

>S¤�4O´���þO\��½§Ý��§e�UYO\�

þ§@oO\ü �þ¤O\�¤�ò�5��"

±þ5gzÝz�/�Äz��'c^

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

Û¥<1µ�^¼êU = U(δ, η)
∂U

∂δ
> 0,

∂2U

∂δ2
< 0EbÏf��§�^��§�>S�^4~¶

∂U

∂η
< 0,

∂2U

∂η2
< 0i+Xê��§�^��§�4~ÌÝ4~"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

Û¥<1µ�^¼êU = U(δ, η)

∂U

∂δ
> 0,

∂2U

∂δ2
< 0EbÏf��§�^��§�>S�^4~¶

∂U

∂η
< 0,

∂2U

∂η2
< 0i+Xê��§�^��§�4~ÌÝ4~"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

Û¥<1µ�^¼êU = U(δ, η)
∂U

∂δ
> 0,

∂2U

∂δ2
< 0EbÏf��§�^��§�>S�^4~¶

∂U

∂η
< 0,

∂2U

∂η2
< 0i+Xê��§�^��§�4~ÌÝ4~"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

Û¥<2µ|d¼êπ = R(η)− C(δ, η)

ùp·�@�i+Ü��|d�L�´�¯|Ã§R,C©OL«

�¬ÂÃÚ�¬¤�

R′(η) > 0, R′′(η) < 0

�¬ÂÃ�i+XêO�
O�§�´>SÂÃ4~"

∂C

∂δ
> 0,

∂2C

∂δ2
> 0,

∂C

∂η
> 0,

∂2C

∂η2
> 0

�¬¤��ü�Ï�O�
O�§�>S¤�4O

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

Û¥<2µ|d¼êπ = R(η)− C(δ, η)

ùp·�@�i+Ü��|d�L�´�¯|Ã§R,C©OL«

�¬ÂÃÚ�¬¤�

R′(η) > 0, R′′(η) < 0

�¬ÂÃ�i+XêO�
O�§�´>SÂÃ4~"

∂C

∂δ
> 0,

∂2C

∂δ2
> 0,

∂C

∂η
> 0,

∂2C

∂η2
> 0

�¬¤��ü�Ï�O�
O�§�>S¤�4O

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

Û¥<2µ|d¼êπ = R(η)− C(δ, η)

ùp·�@�i+Ü��|d�L�´�¯|Ã§R,C©OL«

�¬ÂÃÚ�¬¤�

R′(η) > 0, R′′(η) < 0

�¬ÂÃ�i+XêO�
O�§�´>SÂÃ4~"

∂C

∂δ
> 0,

∂2C

∂δ2
> 0,

∂C

∂η
> 0,

∂2C

∂η2
> 0

�¬¤��ü�Ï�O�
O�§�>S¤�4O

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

Û¥<2µ|d¼êπ = R(η)− C(δ, η)

ùp·�@�i+Ü��|d�L�´�¯|Ã§R,C©OL«

�¬ÂÃÚ�¬¤�

R′(η) > 0, R′′(η) < 0

�¬ÂÃ�i+XêO�
O�§�´>SÂÃ4~"

∂C

∂δ
> 0,

∂2C

∂δ2
> 0,

∂C

∂η
> 0,

∂2C

∂η2
> 0

�¬¤��ü�Ï�O�
O�§�>S¤�4O
4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

5�²L�A

�X5��\�§)�¤�Ú²E¤^Ñ�±ü$§l
U
�

��«¤�`³"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

Û¥<2µ|d¼êπ = R(η)− C(δ, η)

∂C

∂δ
> 0,

∂2C

∂δ2
> 0,

∂C

∂η
> 0,

∂2C

∂η2
> 0

∂2C

∂δ∂η
< 0))5�²L�A

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

|G¼ê

Û¥<2µ|d¼êπ = R(η)− C(δ, η)

∂C

∂δ
> 0,

∂2C

∂δ2
> 0,

∂C

∂η
> 0,

∂2C

∂η2
> 0

∂2C

∂δ∂η
< 0))5�²L�A

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

n5b�

n5<b�

��²Lûü�ÌNÑ´¿÷n��§QØ¬a�^¯§�Ø¬

_l§
´°u�äÚO�§Ù1�´n5�"3²L¹Ä¥§

ÌN¤J¦���8I´g�²L|Ã���z"X�¤öJ¦

�´÷v§Ý��z§)�öJ¦�´|d��z"

5gzÝz��'c^

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

n5b�

n5<b�

��²Lûü�ÌNÑ´¿÷n��§QØ¬a�^¯§�Ø¬

_l§
´°u�äÚO�§Ù1�´n5�"3²L¹Ä¥§

ÌN¤J¦���8I´g�²L|Ã���z"X�¤öJ¦

�´÷v§Ý��z§)�öJ¦�´|d��z"

5gzÝz��'c^

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

n5b�

1©1��ã¥§Û¥<23¬�â1��ãÛ¥<1ÀJ�Eb

ÏfδÀJi+Xêη¦�|d��z"

2©1��ã¥§Û¥<1���¦ÀJ,�EbÏfδ�¬�Û

¥<2�Ù/w�¿�Un5b�11Ä" �é{`§Û¥<1�

±én5/O�ÑÛ¥<2��A¼êη = η(δ)"

3©Û¥<1¬�âÛ¥<2��A¼ê§31��ã�ÀJ�`

�δ§��zÙ�^"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

n5b�

1©1��ã¥§Û¥<23¬�â1��ãÛ¥<1ÀJ�Eb

ÏfδÀJi+Xêη¦�|d��z"

2©1��ã¥§Û¥<1���¦ÀJ,�EbÏfδ�¬�Û

¥<2�Ù/w�¿�Un5b�11Ä" �é{`§Û¥<1�

±én5/O�ÑÛ¥<2��A¼êη = η(δ)"

3©Û¥<1¬�âÛ¥<2��A¼ê§31��ã�ÀJ�`

�δ§��zÙ�^"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

n5b�

1©1��ã¥§Û¥<23¬�â1��ãÛ¥<1ÀJ�Eb

ÏfδÀJi+Xêη¦�|d��z"

2©1��ã¥§Û¥<1���¦ÀJ,�EbÏfδ�¬�Û

¥<2�Ù/w�¿�Un5b�11Ä" �é{`§Û¥<1�

±én5/O�ÑÛ¥<2��A¼êη = η(δ)"

3©Û¥<1¬�âÛ¥<2��A¼ê§31��ã�ÀJ�`

�δ§��zÙ�^"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

n5b�

1©1��ã¥§Û¥<23¬�â1��ãÛ¥<1ÀJ�Eb

ÏfδÀJi+Xêη¦�|d��z"

2©1��ã¥§Û¥<1���¦ÀJ,�EbÏfδ�¬�Û

¥<2�Ù/w�¿�Un5b�11Ä" �é{`§Û¥<1�

±én5/O�ÑÛ¥<2��A¼êη = η(δ)"

3©Û¥<1¬�âÛ¥<2��A¼ê§31��ã�ÀJ�`

�δ§��zÙ�^"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

Æ�L§

Û¥<1Äk1ÄÀJEbÏfδ§,�ÏL�¤öù�1N

Ú�¬&ÒD4Å�òδD4�Û¥<2¶

Û¥<2w�δ�æ�1Äη?1i+"

TÆ��fÆ�°õB�þï�[δ, η(δ)]§þï(J

�[δ∗, η(δ∗)]"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

Æ�L§

Û¥<1Äk1ÄÀJEbÏfδ§,�ÏL�¤öù�1N

Ú�¬&ÒD4Å�òδD4�Û¥<2¶

Û¥<2w�δ�æ�1Äη?1i+"

TÆ��fÆ�°õB�þï�[δ, η(δ)]§þï(J

�[δ∗, η(δ∗)]"

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

1��ã

max
η

π = R(η)− C(δ, η)

��^�))
∂π

∂η
=

dR

dη
− ∂C

∂η
= 0

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

1��ã

max
η

π = R(η)− C(δ, η)

��^�))
∂π

∂η
=

dR

dη
− ∂C

∂η
= 0

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

1��ã

max
η

π = R(η)− C(δ, η)

��^�))
∂π

∂η
=

dR

dη
− ∂C

∂η
= 0

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

1��ã

-F (δ, η) =
dR

dη
− ∂C

∂η
dF (δ, η) = 0(½�¼êη = η(δ)�´�A¼ê"

�âÛ¼ê�3½n�±��η = η(δ)��Ç

k =
dη(δ)

dδ
= −∂F

∂δ
/
∂F

∂η
=

∂2C

∂δ∂η
/

(
d2R

dη2
− ∂2C

∂η2

)

k > 0

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

1��ã

-F (δ, η) =
dR

dη
− ∂C

∂η

dF (δ, η) = 0(½�¼êη = η(δ)�´�A¼ê"

�âÛ¼ê�3½n�±��η = η(δ)��Ç

k =
dη(δ)

dδ
= −∂F

∂δ
/
∂F

∂η
=

∂2C

∂δ∂η
/

(
d2R

dη2
− ∂2C

∂η2

)

k > 0

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

1��ã

-F (δ, η) =
dR

dη
− ∂C

∂η
dF (δ, η) = 0(½�¼êη = η(δ)�´�A¼ê"

�âÛ¼ê�3½n�±��η = η(δ)��Ç

k =
dη(δ)

dδ
= −∂F

∂δ
/
∂F

∂η
=

∂2C

∂δ∂η
/

(
d2R

dη2
− ∂2C

∂η2

)

k > 0

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

1��ã

-F (δ, η) =
dR

dη
− ∂C

∂η
dF (δ, η) = 0(½�¼êη = η(δ)�´�A¼ê"

�âÛ¼ê�3½n�±��η = η(δ)��Ç

k =
dη(δ)

dδ
= −∂F

∂δ
/
∂F

∂η
=

∂2C

∂δ∂η
/

(
d2R

dη2
− ∂2C

∂η2

)

k > 0

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

1��ã

-F (δ, η) =
dR

dη
− ∂C

∂η
dF (δ, η) = 0(½�¼êη = η(δ)�´�A¼ê"

�âÛ¼ê�3½n�±��η = η(δ)��Ç

k =
dη(δ)

dδ
= −∂F

∂δ
/
∂F

∂η
=

∂2C

∂δ∂η
/

(
d2R

dη2
− ∂2C

∂η2

)

k > 0

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

1��ã

max
δ
U(δ, η) = U(δ, η(δ))

��^�))
∂U

∂δ
+
∂U

∂η

dη(δ)

dδ
= 0§½

dη(δ)

dδ
= −∂U

∂δ
/
∂U

∂η
¢SþdU(δ, η) = const(½�Û¼ê3:(δ, η(δ))?�Ç��ù

��§Ã�É­���A¼ê��

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

1��ã

max
δ
U(δ, η) = U(δ, η(δ))

��^�))
∂U

∂δ
+
∂U

∂η

dη(δ)

dδ
= 0§½

dη(δ)

dδ
= −∂U

∂δ
/
∂U

∂η
¢SþdU(δ, η) = const(½�Û¼ê3:(δ, η(δ))?�Ç��ù

��§Ã�É­���A¼ê��

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

1��ã

max
δ
U(δ, η) = U(δ, η(δ))

��^�))
∂U

∂δ
+
∂U

∂η

dη(δ)

dδ
= 0§½

dη(δ)

dδ
= −∂U

∂δ
/
∂U

∂η

¢SþdU(δ, η) = const(½�Û¼ê3:(δ, η(δ))?�Ç��ù

��§Ã�É­���A¼ê��

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

1��ã

max
δ
U(δ, η) = U(δ, η(δ))

��^�))
∂U

∂δ
+
∂U

∂η

dη(δ)

dδ
= 0§½

dη(δ)

dδ
= −∂U

∂δ
/
∂U

∂η
¢SþdU(δ, η) = const(½�Û¼ê3:(δ, η(δ))?�Ç��ù

��§Ã�É­���A¼ê��

4«f§HW§
_�§4Æ§_d°  ¬è��i+Ü�m�Æ�©Û



ïÄ{ã �.�ï �.¦) þï:�¿Â �.�`³�Øv (Ø�ïÆ

ã/©Û

Û¥<1�Ã�É­�
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