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






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dIb(t)

dt
+ θIb(t) = −d, 0 ≤ t ≤ T/n,

Ib(t) = 0, t = T/n,

q ¼ | ¿+s

�L���










dIν(t)

dt
+ θIν(t) = −d, 0 ≤ t ≤ T,

Iν(t) = 0, t = T.

q ¼ | ¼�s
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Ib(t) =
d

θ

(

exp
(

θ(T/n − t)
)

− 1
)

, 0 ≤ t ≤ T/n,

Iν(t) =
d

θ

(

exp
(

θ(T − t)
)

− 1
)

, 0 ≤ t ≤ T.
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Imb =
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θ

(

exp
(

θT/n
)
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)
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d

θ

(

exp
(

θT
)

− 1
)
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Holding cost of the buyer = Cb2 n
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∫

0

Ib(t) dt.
q ¼ | À�s
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Holding cost of the vendor = Cν2

[

T
∫

0

Iν(t) dt − n

T/n
∫

0

Ib(t) dt

]

.
q ¼ | ÷
s

Y � ó Ï Â óº»
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the deterioration cost for the buyer = Cbn

[

Imb −
dT

n

] q ¼ | ¾�s

�L���
the deterioration cost for the vendor = Cbn

[

Imν − Imb

]

.
q ¼ | o�s

Y � ó Ï Â óº»
·�ÂöÁ#Â;ñº»_Z�� T ï

the ordering costs for the buyer = Cb1n
q ¼ | �5s

�L���
the ordering costs for the vendor = Cν1.

q ¼ | ��s
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T

T

n
∫
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Ib(t) dt +
Cbn

T

[

Imb −
dT

n

]

+
Cbln

T
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TCν =
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T

[

T
∫

0

Iν(t) dt − n

T

n
∫

0

Ib(t) dt

]

+
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T

[

Imν − nImb

]

+
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T
.

q ¼ | ¿9Ó�s
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TC = TCb + TCν .
q ¼ | ¿'¿+s
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(
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7 - 7;M�% &'6*7 - 7'&9N	6 &@7 - 79<'$!$�%ö7 - 7;<!$'$9Nö7 - 7;<!$'&97

� ����� ;�� � J A D
��E*�²E � E*� � H;D,H�( � ��E � ���F��A D 
�����/ � ���1
	A�� EGD � = � �$� %
Cv1

6 $9797 > &9797
{3000}

M9<97;7 & > 797
n# > > M M M
TC# > M - <9N;M > < - &�8 >g> N - 7'&	6hM;7 - $!$L6WM > - % > 7
n∗

6 6 6 6 6
TC∗ >;> - 7�%¢< > & - <;N >g> % - 79<;7 > N - > M'$gM	6 - > <�%
PICR

< - $ >!, < - <�8 , < - $ >!, 8 - M >!, & - &!& ,
∆t

7 - 798;<L6)$@7 - 79<L696�8 7 - 79<'$!$�%ö7 - 798!%¢79Nö7 - 798;7'&!$

������� ;�� � J A D���E��²E � E*� � H;D,H�( � ��E�� �	�u�
����A���/ � ���1
	A�� EGD � = � �$� %
Cb2

7 - 79<;< 7 - 7'$!$ {0, 11}
7 - 6�M > 7 - 6�8*&

n# M M M M M
TC# > 8 - N9ML6 > % - 8¢M97 > N - 7'&	6hM;7 - & %'%vM	6 - $*&�$
n∗

6 6 6 6 6
TC∗ > & - 7�% >g> 8 - <;79N > % - 79<;7 > $ - &�M;< > N - % &�$
PICR

% - 6)% , < - N!$ , < - $ >!, < - %¢7 , < - 8;N ,
∆t

7 - 7;<'&9< > 7 - 79<;<�%;8 7 - 79<'$!$�%ö7 - 7!%;7;N�8 7 - 7!%;M97;7

������� ;�� � J A D
��E*�²E � E*� � H¢D�H	( � ��E�� ��� D A��+� �²E HJ�²E � D � H¢=�� ����%
α

7�% M 75% &
{0.5}

7�% < 7�% %
n# M M M M M
TC# > N - 7'&	6 > N - 7*&'6 > N - 7'&	6 > N - 7'&	6 > N - 7*&'6
n∗

6 6 6 6 6
TC∗ > % - 79<;7 > % - 7;<97 > % - 79<;7 > % - 79<;7 > % - 7;<97
PICR

< - $ >!, < - $ >', < - $ >!, < - $ >!, < - $ >',
∆t

7 - 7*&'65M97@7 - 7�8;8;7'$ö7 - 79<'$!$�%ö7 - 7'$ > <9<ö7 - 7;N9<'&�8
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������� ;�� ���UA�� = A D��CH �9AÅA�� � � H ��A D A�9 ��� ���	��
4� B A D 
'A � A6� E �	� H	�²E � DZE���= � D
��E 
'A��²A�
�%
θ

7�% 7;7	6 7�% 79< 75% 7'$
{0.10}

7�%G6 > 7�%G6 &
Tb̂, n̂

7�% M;<�%98¢< - 6È75% M9<�%;8;< - 6È7�% M;<�%98¢< - 6È75% M9<�%;8;< - 6È7�% M;<�%98¢< - 6Å75% M9<�%;8;< - 6
T Ĉ

6�N - <L6P8 > & - N97 > > < - % > 6 > $ - 8*&!$ M97 - M'$�8 M > - > ML6
n∗

6 6 6 6 6 6
TC∗

6�N - <L6P8 > & - M	6;6 > 8 - % > 6 > % - 79<;7 > $ - M;M�% > N - 8;<L6
PEB

7 - 797 , > - M!% , M - %*& , 8 - > 6 , < - %*& , $5% > $ ,
∆t

7 7 - 7�8'$;M9N 7 - 79<;M!$ > 7 - 79<!$'$�% 7 - 7�%¢M9<L6 7 - 7�%'$L6 %

0%

2%

4%
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8%

10%

0% 5% 10% 15%

Deterioration rate

P
E

B

������� BJ; � ���UA�� = A D��CH �;AÈA�� � � H ��A D A�9 � vs.

'A � A�� E �	� H	�²E � D � H	� A+%

Y � ó Ï Â�ì¢�	¸ºÂ�ÔÈ» ó Ï Z	¹�ó ì	Z	��¸º»Ë��Â¢ñµ» ��Ñ ��Â¢óºÂ¢ñµ»_Z	ñ5��óº»_Z	� (θ = 0.001 ≈ 0), ó Ï ÂHZ	Á Ö
óº»
·��	ÒÕô�¹X`	Â;ñ�y ¸xñºÂ;Á�Ò Â;��»Ë¸ Ï ·�Â;�'ó�»
�'óµÂ¢ñµí��LÒÕ�L��� ñºÂ;Á�Ò Â;��»Ë¸ Ï ·�Â;�'óxóº»
·�Â;¸¤Á#Â;ñZìJ`�ìPÒ
Â��	ñºÂ
Ó | À�o �	¾5oU`	Â9�Lñ5¸
�L���,Z	��ÂÈñºÂ9¸CÁ�Â;ìPóº»
í	Â¢Ò_` |	��Ï Â¢��ó Ï Â"��Â¢óºÂ¢ñµ»_Z	ñ5��óº»_Z	�xñµ�LóºÂ9¸
» �#ìPñµÂ;�	¸ºÂ	ï�ó Ï Â
Á#Â;ñµì¢Â¢�,óµ�	Ñ	Â¤ÂJj�óºñ5� ô�Â¢��Â w ó5¸ » ��ì¢ñºÂ9�	¸ºÂx¹�Á�ó�Z � | ¼ ��
 q�¶ �Lô�Ò Â ���L��� � » Ñ'¹�ñµÂ�¼�s |1¶ÕÏ Â
ìJZ	·�Á�¹�óµ��óµ»[Z'���LÒUñµÂ;¸º¹�Ò óÈ¸ Ï Z�ÔÅ¸Ðó Ï ��óÅ» óÕ»Ë¸È¸º» Ñ'��» w ì¢�L�,óÕó6ZZì	Z	��¸º»
��Â¢ñ�ó Ï Âö��Â¢óºÂ;ñº»_Z	ñ5��óµ»[Z'�
a��	ì�ó�Z	ñÈ»
��ó Ï Â@¸º¹�Á�Á�Ò_` ì Ï �	» ��»
�'óµÂ¢Ñ'ñµ�Lóº»_Z	� |

�.L�
�R0NAV��6T�)CW�R0N )
Y � ó Ï »Ë¸yÁ��	Á#Â;ñ;ïÐÔÐÂ ��Â¢í'Â¢Ò_Z	Á�� ·Z��ó Ï Â¢·Z��óµ»
ì;�LÒ"·dZ���Â;ÒgafZ	ñ ��ÂPóµÂ¢ñµ»[Z'ñµ�Lóº»
��Ñ » óµÂ¢· ó6Z
��Â¢ñµ» í'Â �	�pZ	Á�óº»
·��	Ò.Z	ñ5��Â¢ñµ» ��Ñ�Á Z'Ò »ËìJ`.»
�Êó Ï Â�» �,óµÂ¢Ñ	ñ5��óµÂ;�.í'Â¢���XZ	ñ Ö ô�¹�`	Â¢ñõ» ��í	Â;�,ó6Z	ñ�`
¸1`�¸CóºÂ¢· |�Y óÐ»Ë¸%¸ Ï Z�ÔÈ��ó Ï �Ló%ó Ï ÂgZ	Á�óº»
·��	Ò�Á2Z	Ò
»
ì	`�¹�¸C»
��Ñöó Ï ÂÅ»
�,óºÂ¢Ñ'ñµ�LóºÂ9�Z�LÁ�Á�ñ�Z'�'ì ÏxÏ �	¸
ñºÂ9¸C¹�Ò óºÂ9� » �.��Ò_Z�ÔÐÂ;ñ.i�Z	»
�'óõì	Z'¸Có | �AZ�ÔÐÂ;í	Â;ñ;ï�ó Ï ÂZô�¹X`	Â;ñ�y ¸@ì	Z'¸Có »
��ì¢ñºÂ9�	¸ºÂ;¸ Ô Ï Â;� ó Ï Â
» �,óºÂ;Ñ	ñ5��óµÂ;�@�	Á�Á�ñ�Z'�	ì Ï »Ë¸}¹�¸ºÂ;� |�¶ Z*·dZLóµ» í��LóºÂÐó Ï Â�ô�¹X`'Â¢ñ+y ¸ûìJZCZ'Á#Â;ñµ�Lóº»_Z	�1ï9�L�õ»
��ì¢Â¢�,óº»
í	Â
¸1`�¸CóºÂ¢·r» �xó Ï Â)afZ'ñº·?Z�a�ì¢ñºÂ9��» óûóµÂ¢ñµ·\ó6Z�ó Ï Â�ô�¹X`	Â;ñ}»Ë¸û»
��ìJZ'ñºÁ2Z	ñ5��óµÂ;�@»
�,ó6Z�ó Ï ÂÕ¸6`�¸²óµÂ¢· |
Y ��ó Ï »Ë¸%�	���LÒ_`�¸C»Ë¸¢ï�Ô�Â"¸ Ï Z�ÔÊó Ï ��óÐ» ó�»
¸
·dZ'ñºÂÅ¸º» Ñ'��» w ì¢�	�'ó
ó�Z@ìJZ'��¸C»Ë��Â;ñ
ó Ï Â"» �,óºÂ;Ñ	ñ5��óµ»[Z'�
Á�ñ6Z�ì¢Â;¸µ¸
�L���xó Ï ÂÅÁ#Â;ñº·�»Ë¸º¸º»
ô�Ò ÂÅ��Â¢ÒË�c`@» �ZÁ#�c`,·�Â;�'ó�Ô Ï Â¢�Z��ÂPóµÂ¢ñµ»[Z'ñµ�Lóº»_Z	�¤ñµ�LóºÂÈ�L�#�õó Ï ÂÏ Z	ÒË��»
��Ñ�ñµ�LóºÂö�LñµÂ Ï » Ñ Ï Â¢ñ |
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$ ����� NUSAW4�

$ � QXR.R��bR�� 
zRPN 
 ��� R��"O ����� T!' � Q�� )��,R�O �&� 
zR )�O
¶ÕÏ Â"Á�ñ�ZCZ5a­»Ë¸%Ñ'» í'Â¢�dafZ	ñ%ó Ï Â�ì¢�'¸CÂÅÔ Ï Â¢� ��Â¢óºÂ;ñº»_Z	ñ5��óµ»[Z'�¤»Ë¸�ìJZ	�#¸C»Ë��Â¢ñµÂ;� | � Z'ñ θTb � 1 ï
exp(θTb)

»Ë¸ÈñºÂ;Á�ÒË�	ìPÂ9�yôC` ¶ �c`�Ò[Z'ñ�¸ºÂ¢ñµ»
Â;¸È�LÁ�Á�ñ6Zcj�»
·Z��óº»_Z	�½×

1 + θTb + (θTb)
2/2! + (θTb)

3/3!

¶ÕÏ ÂöÁ#Â;ñµì¢Â¢�,óµ�	Ñ	Â�Â¢ñµñ6Z'ñ0afZ'ñÈó Ï ÂUafZ'¹�ñºó Ï óºÂ;ñº·i» � ¶ �c`�Ò_Z	ñÈ¸ºÂ¢ñµ» Â9¸Õ»
¸

[(θTb)
3/3!]/[1 + θTb + (θTb)

2/2! + (θTb)
3/3!].

��Ï Â¢� θ = 0.1 �	��� Tb = 0.2649, ó Ï Â@Á�Â¢ñ5ìPÂ;�'ó5�LÑ'Â*Â;ñºñ�Z	ñÕ»Ë¸Å�Lô2Z	¹�ó"Ó | Ó'Ó	Ó'À	Ó�¿ � 
 |�Y ó
ÔÈ» Ò
Ò�ô�Â*¸º·Z�LÒ
Ò Â;ñ�afZ	ñ
óµÂ¢ñµ·Z¸ Ï »
Ñ Ï Â;ñ
ó Ï �L�dafZ	¹�ñCó Ï1|'¶ÕÏ Â"» �,óºÂ;Ñ	ñ5��óµÂ;�xó6Z	óµ�LÒ�ìJZ,¸²ó Z�a q ¼ | ��s
ì¢�L��ô�ÂöÂJj�Á�ñµÂ;¸µ¸CÂ9� �'¸

TCb =
1

2Tb

(

Cb2dT 2
b + CbdT 2

b θ + 2Cb1

)

.
q°�@| ¿+s

¶ÕÏ Â@¸CÂ9ìJZ'��� ��Â¢ñµ» í���óµ» í'Â;¸)Z5a q��õ| ¿csÕÔÈ» ó Ï ñºÂ9¸CÁ�Â;ìPó�ó�Z Tb
»
¸

d2TCb

dT 2
b

=
2Cb1

T 3
b

> 0.
q��õ| ¼�s

ò�» �#ìPÂ q��õ| ¼�s�»
¸ÕÁ2Z'¸º» óº»
í	Â	ï�ó Ï Âöô�¹X`'Â¢ñ+y ¸�ó�ZLó5�LÒ1ìJZ,¸²óÈ»Ë¸ÅìJZ'��í	ÂJjyÔÈ» ó Ï ñµÂ;¸ºÁ#Â9ì�óÕó6Z Tb
|

� � QXR.R��bR�� 
zRPN 
 ��� R��"O ��� M�NPO � " Q��4O � S��,R�O � ��
zR )�O
	 W!O��
� ��) ��� V2OIO�R
�

b

¶ÕÏ Âö» �,óµÂ¢Ñ	ñ5��óµÂ;�yó6ZLó5�LÒ1ì	Z'¸Có.Z�a q ¼ | ¿	¿csÐì;�L��ô#ÂöÂ	j�Á�ñºÂ9¸º¸ºÂ;� �	¸

TC =
1

2nTb

[

ndT 2
b

(

Cb2 + Cbθ
)

+ 2
(

nCb1 + Cv1

)

+
(

Cv2 + Cνθ
)

ndT 2
b (n − 1)

]

.q&t�| ¿+s¶ÕÏ Âõ¸ºÂ;ìJZ'������Â¢ñµ» í��Lóº»
í	Â�Z5aûó Ï Âö» �,óµÂ¢Ñ	ñ5��óµÂ;� ó6Z	óµ�	Ò½ìJZ,¸²óÅÔÈ» ó Ï ñµÂ;¸ºÁ#Â9ì�óÈó�Z Tb
»
¸"Ñ	»
í	Â;�

�	¸)afZ	Ò
Ò_Z�Ôö×
d2TC

dT 2
b

=
2(nCb1 + Cv1)

nT 3
b

> 0.
q&t�| ¼�s

ò�» �#ìPÂ q&t�| ¼�sÐ»Ë¸ÈÁ Z,¸C» óº»
í	Â'ï TC »Ë¸ÈìJZ'��í	ÂJjyÔÈ» ó Ï ñµÂ;¸ºÁ�Â;ì�óÕó�Z Tb
|


 � QXR.R��bR��"O��!� � W6NAW*� T�� R��"O���� M
N0O � "0Q��4O � S��,R�O �&��
zR )�O
	 W!O�� � ��) ��� V2OIO�R�� ��NAS��

b

¶ÕÏ Âö» �,óµÂ¢Ñ	ñ5��óµÂ;�yó6ZLó5�LÒ1ì	Z'¸Có.Z�a q ¼ | ¿	¿csÐì;�L��ô#ÂöÂ	j�Á�ñºÂ9¸º¸ºÂ;� �	¸
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TC =
1

2nTb

[(

Cν2 + Cνθ

)

dT 2
b n(n− 1) + 2

(

Cν1 + nCb1

)

+ dT 2
b n

(

Cb2 + Cbθ
)]

.
q�~*| ¿+s

ò�» �#ìPÂ@ó Ï Â���Z�ÔÈ��¸CóºñµÂ;�L·fìJZ,¸²ó*»
¸*Ò
�	ñºÑ'Â¢ñ"ó Ï �	��ó Ï Âx¹�Á�¸CóºñµÂ;�	·fì	Z'¸Có;ï Cb
�	��� Cb2

�	ñºÂ
Ò
�	ñºÑ'Â¢ñ�ó Ï �	� Cν

�	��� Cν2
ñºÂ9¸CÁ�Â;ìPóº»
í	Â¢Ò_` | Ä*��Â ì;�L���	¸µ¸º¹�·�Â	×

Cb = Cν + r, Cb2 = Cν2 + s,
q�~*| ¼�s

Ô Ï Â¢ñµÂ r �L��� s �LñµÂÅ�LÒ
Ò�Á2Z'¸º» óº»
í	ÂÅñµÂ;�	Ò�í��LÒ
¹�Â;¸ |'� ,'¹#��óº»
��Ñöó Ï Â w ñµ¸CóÐ��Â;ñº»
í���óº»
í	Â9¸�Z5a TCÔÈ» ó Ï ñµÂ;¸ºÁ�Â;ì�óÕó�Z n ó6Z \;Â¢ñ�Z�ï,ó Ï Âö¹���» ,'¹�Â8a Â;�	¸º»
ô�Ò Â í��LÒ
¹�Â�Z�a n »
¸È¸6Z	Ò
í	Â9� �'¸¢×

n =
1

Tb

√

2Cν1

d(Cν2 + Cνθ)
.

q�~*| À�s

ò�¹�ô�¸Cóº» óº¹�óµ» ��Ñ q�~*| À�sö» �,ó6Z q�~*| ¿+s�ï½ó Ï Â » �,óºÂ;Ñ	ñ5��óµÂ;� ó6Z	óµ�LÒ�ìJZ,¸²óxì;�L� ô�Â ÂJj�Á�ñµÂ;¸µ¸ºÂ;� �	¸
a ¹���ì�óµ»[Z'�HZ5a Z'��Ò_`"Z	��Â í��Lñµ»Ë�Lô�Ò
Â	ï�ô�¹�`	Â¢ñ+y ¸�ì	`�ìPÒ
Â*óµ» ·�Â Tb

|�� ,,¹���óµ» ��Ñ�ó Ï Â w ñ5¸²ó"��Â;ñº»
í	Â
Z5a TC ÔÈ» ó Ï ñµÂ;¸ºÁ�Â;ì�óÐó6Zxô�¹X`	Â;ñ�y ¸%ì	`�ìPÒ
ÂÅóº»
·�ÂÅó�Z]\¢Â;ñ6Z#ïLó Ï Â*ì	`�ì¢Ò Â"óº»
·�Â�ì;�L�Zô�Â�¸6Z	Ò
í	Â9�
�	¸)afZ	Ò
Ò_Z�Ôö×

Tb =

√

2Cb1

(s + rθ)
d.

q�~*| ÷
s
¶ÕÏ Ây¸C¹��Zì¢» Â;�,óxìJZ'����» óº»_Z	��¸8afZ'ñöó Ï ÂZÂJj�óºñµÂ¢·�ÂZÁ2Z	»
�'ó5¸^Z�aÐó Ï Ây»
�'óµÂ¢Ñ'ñµ�LóºÂ;��ó6Z	óµ�	Ò%ìJZ,¸²ó
�LñµÂ ∂TC

∂n
= 0 �	��� ∂TC

∂Tb
= 0.

¶ÕÏ Â;ñºÂ��LñµÂ�afZ	¹�ñ*Â	j,óµñºÂ;·�ÂxÁ2Z	»
�,óµ¸;× Z'��Âõ»Ë¸Ua Â;�	¸º»
ô�Ò Â'ï
ó Ï Â�Z	ó Ï Â;ñÕó Ï ñµÂ¢Âö�LñµÂ �XZ	� Ö a Â9�	¸º» ô�Ò
Â |�¶ÕÏ Â;¸ºÂ �	ñºÂ'×

(

n, Tb

)

=

(

√

Cν1(s + rθ)

Cb1(Cν2 + Cνθ)
,

√

2Cb1

(s + rθ)
d

)

,
q a Â9�	¸º» ô�Ò
Â+s q�~*| ¾�s

(

n, Tb

)

=

(

−

√

Cν1(s + rθ)

Cb1(Cν2 + Cνθ)
,

√

2Cb1

(s + rθ)
d

)

,
q �XZ	� Ö a Â;�'¸C»
ô�Ò
Â+s q�~*| o�s

(

n, Tb

)

=

(

√

Cν1(s + rθ)

Cb1(Cν2 + Cνθ)
, −

√

2Cb1

(s + rθ)
d

)

, (non − feasible)
q¦~*| ��s

(

n, Tb

)

=

(

−

√

Cν1(s + rθ)

Cb1(Cν2 + Cνθ)
, −

√

2Cb1

(s + rθ)
d

)

, (non − feasible)
q¦~*| �
s

� a�óºÂ;ñ"¸º¹�ô�¸Cóº» óº¹�óµ» ��Ñ q¦~*| À
s�» �,ó6Z q�~*| ¿+sPï�ó Ï Â ¸ºÂ;ì	Z	������Â;ñº»
í���óº»
í	Â�Z5a@³%Ç ÔÈ» ó Ï ñµÂ;¸ºÁ#Â9ì�ó
ó6Z�ô�¹X`'Â¢ñ+y ¸Èì	`�ì¢Ò Â�óµ» ·�Âö»Ë¸

d2TC

dT 2
b

=
2Cb1

T 3
b

> 0.
q�~*| ��s

Y a n �	��� Tb
�LñµÂ��L�C`�ñºÂ9�LÒû��¹�·õô�Â¢ñ5¸¢ï�ó Ï Â�Á Z'» �,ó8Z5a q¦~*| ¾�sÅ»Ë¸�ó Ï Âx·�»
��» ·x¹�· »
��ó Ï Â

a Â;�	¸º»
ô�Ò ÂÈ�	ñºÂ9� |9��Ï Â¢� n »Ë¸ w j�Â;�­ï Tb
»Ë¸
��Â¢ñµ» í'Â;�^a ñ6Z'· q�~*| ¿	¿+st�L�#�x��Â;�XZLóµÂ;�xôC` Tb(n)

|
Y a n »
¸½» �,óµÂ¢Ñ	ñ5�LÒ,�L��� Tb

»Ë¸t�	�
`�ñµÂ;�LÒ'��¹�·õô�Â¢ñ9ï¢ó Ï Â)Z	Á�óµ» ·Z�LÒ,Á2Z	»
�'ó9ï9��Â¢�XZ	óºÂ;�@ô
` n∗ �L���
T ∗

b (n∗), ¸µ��óº»Ë¸1af`,»
��Ñxó Ï Â8afZ'Ò Ò_Z�ÔÈ»
��ÑZìJZ	�#��» óµ»[Z'��¸È¸º» ·x¹�Ò ó5�L��Â�Z	¹�¸ºÒ_`Z»
¸Õó Ï Âö·�» ��» ·x¹�· |
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TC(n∗ − 1, Tb(n
∗ − 1)) ≥ TC(n∗, T ∗

b (n∗)) ≤ TC(n∗ + 1, Tb(n
∗ + 1))

q¦~*| ¿9Ó�s
�L���

dTC

dTb
= 0 ∀n.

q¦~*| ¿'¿+s

� � R � � NAV�� �4OXTgQ��

θ Deterioration rate per year
Imv Order quantity for the vendor

Imb Order quantity for the buyer to the vendor

T Vendor′s replenishment time interval (year)

Tb Buyer′s replenishmenttime interval (year)

n Buyer′s order timesperT

d Annual demand rate

Cv Vendor′s unit cost

Cb Buyer′s unit cost

Iv(t) Vendor − buyer combined inventory level

Ib(t) Buyer′s inventory level

Cv1 Vendor′s ordering cost per setup

Cb1 Buyer′s ordering cost per setup

Cv2 Vendor′s annual holding cost per unit

Cb2 Buyer′s annual holding cost per unit

TCv Vendor′s annual total cost

TCb Buyer′s annual total cost

TC Annual total cost for both vendor and buyer

∆t Permissible delay in payment offered by the vendor to the buyer (year)

R Continuous interest rate per year

α Negotiation factor
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