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9

J
R
� α	I�u�� du> dt>
∗
?
@6e�7�-
 -� 

789 A
B 

  

  
) L<�3 �?)	M ;��� L� :(�� �	�' K � N .  

  

 �,� G=Q ~,� S�#���� �' �-,� �'���5� ��  .,\ ��

:7� ;�� S��#$ .�� %�  

)13(  π�T� � REV � IE 	 COGS 	 HOLD	 ORD 	 IP 
  

   �R� �'�R� %� X�' �,� �'�� ��'�RC!�     ��'�RC �R= ��,R'

. �π �T�  !��'0 ' T ' N  * � ��'�C  π!�T�   !��R' N ' T ' M *,RR� ��'�RRC  πI�T�  !��RR'T � M  �RR'

.;�� ���&�' ��7 f�)  

 �RRRRR= ���RRRRR"
M 7�π �N� � π!�N�   π!�M� �
πI�M�  Qπ�T� .;�� ���,8<  

  

 

)14(  
π �T� � 2 	 r2T T1e�α,θ�- 	 e��-2A

� �e��- 	 1�B 	 k
	 c / D

α � θ0 �e�α,θ�- 	 1�W	
  

)15(  
π!�T� � 2 	 r2T Te�α,θ�- XE

� F11 � �N 	 T��α� θ�2Z
� e��-1B 	 A� H�1 	 �N 	 T�r�2	 e��R. H 	 e�α,θ�R. F 	 B
	 k � c� D

α� θ�W 
)16(  

πI�T� � 2 	 r2T Te�α,θ�-E′ � e��-�B′ 	 A′�
� F1e�α,θ�J 	 e�α,θ�R2
� e��J /H � cI� D�α� θ�r0	 e��RH	 B 	 k
� c / D

α � θ0W 
  

 �=�8d�� G��,$  X�' �'�� �� �,-,��'S�,� .;�� ��7  

)17(  F � s. I�.α / D
α� θ0 . 1

α� θ� r	. 1
α� θ 

  

)18(  

  

 

H � s. I�.α / D
α� θ0 / 1

α� θ� r0	/1r0
� D. θ. s. I�r!�α� θ� 

 
)19(  E′ � / D

α� θ0 1
α � θ� r 1s. α	 h
	 c�α� θ� r�	 cI�e��α,θ,��J2 

  

)20(  A′ � / D
α� θ0 1

α � θ� r �s. α	 h 	 cI�� 
  

)21(  B′ � D�α� θ�r 1	sθ	 h 	 cI�2 
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4 - ������'	� C��  

 1���� �� v�@T∗ >��= UI�6=�� !��'	π(T)  �'. ;��

 �� �,��� 1����b� !�@  7� %� �@��'�C�@  �
����- ��

 ����'��U8�=  .��b� ��@ �V �� �'�,� ����� G8#& 7� �

 �?��,� �V ��   !�,3� �?��,��/ 6
�
�  �' ;���
 �� .

 �' �-,���b� !�@  Q ��'�C �� �@T∗  ����U8'�� �"��� �� .

 >�8' 7��8t&�@  �\,'�� �
X,\ ��8J' 4'� �  v����
  ���=

 U8@�,5 ���J' .�O� %� GZ :/�& �� Qs���
 �P��� �' ����  

:��=  

:C	P�  :;�� ��) ���� ��7 S�$+\�D = 200  Q�Z� 

α = 0.4 Q θ = 0.1  Qk = 50  Q$h = 3  �@ !�7� �'

 Q.�� �� �Z� $c = 5  Q�Z�  �@ !�7� �'s = 10$  !�7� �'

 Q�Z�  �@I� = 0.13$ yeara QI� = 0.15$ yeara  Q M = 0.5	year Q	N = 0.3	year  Qr = 0.1 .  

:LM  �' �-,� �'����!�@ �?LJ�  �� �'����'�C!� π(T) 

 G8�	� ����U8@� .  

  

π (T) = 1.92T $−1264	e9.d- − 16840	e�9. -+ 18054& 
π!(T) = 1.92T $−466.6705	e9.d-− 346.665	Te9.d-− 8433.34	e�9. -+ 886.67	Te�9. - + 8837.95& 
πI(T) = 1.92T $−1703.83	e9.d-− 19166.67	e�9. -+ 20824.35& 

  

 ����' �' ��8�' Y�,- 1���� !��' >,�=���b� !�@  �@

 7� %���'�C�@ ��U�7���< 7� ���'� �,��� 1�� !��' .π (T) 

 [�	���U��8�:  
  d	π (T)dT = −1.92T! $−1264	e9.d- + 632	Te9.d-− 16840	e�9. - − 1684	Te�9. -

+ 18054& = −1.92T! f(T) 
  

~,� ��'�� �� �= 0 < g < h .  
  

 ����' !��'������ π (T) ����' �' f(T) ��U�7���<.  

  d	f(T)dT = 316Te9.d- + 168.4Te�9. - 

  

 !��'T ∈ (0, N) Qj	k(-)j- > 0  ��3� .f(T)  .;�� �	��6��

 ����0� �' �-,� �'f(0) = −50   f(N) = −19.2968 Q f(T)  1���'��' Q��,' ���� �7�' 1�� �� ���,I@π (T)  �7�' �� (0, N)  .;�� �	��6��  

 !��' :8��� 18I@ �'π!(T)   πI(T)  GI$ 68


��U8��I
.   

  d	π!(T)dT = −1.92T! $−466.6705	e9.d-− 8433.34e�9. - + 8837.95+ 233.3352	Te9.d-+ 173.3325T!e9.d-− 843.334	T	e�9. -+ 88.667	T!e�9. -&
= −1.92T! g(T) 

  

~,� ��'�� �� �= N < g < n.  
  d	g(T)dT = 466.3326	Te9.d- + 86.67	T!e9.d-+ 261.67	Te�9. -− 8.8667T!e�9. - 
  

!��' T ∈ (0.3,0.5)  Qj	o(-)j- > 0  .g(T)  �7�' 1�� ��

����0� �' �-,� �' .;�� �	��6��	g(N) = −19.2968 < 0  g(M) = 54.217 > 0  �/��3� Qg(T) = 0  �7�' �� (N,M)  ��� �' �T��� �	�� QT!9 .���� ��  

  

g(T) = p< 0 	(N, T!9)= 0 		T = T!9> 0 (T!9, M) →
dπ!(T)dT

= p> 0 (N, T!9)= 0 		T = T!9< 0 (T!9, M) 	 
  

   



  

�
���� ��	
� ���	�

��� ���� ������
 ���� ��

 
����   �!�"# �$���% ���	� �����

 ��� �� ��
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����' ���   πI(T) :  
  d	πI(T)dT = −1.92T! $−1703.83	e9.d-+ 851.915	Te9.d-− 19166.67	e�9. -− 1916.667	Te�9. -

+ 20824.35& = −1.92T! z(T) 
  

~,� ��'�� �� �= 	T > n .  

 d	z(T)dT = 425.96	Te9.d- + 191.6667	Te�9. - 

  

 !��RRR'T ∈ (M,+∞)  Qj	s(-)j- > 0  .z(T)  �RRR	��6��

:U����   ��,'  
  lim-→,∞ z(T) = +∞ 

  

 �7�' 1�� �� 1���'��'z(T)      1���'�R�' Q��,R' ;R#O� ���,RI@

πI(T) .;�� �	@�= ���,I@  
  

:�Q�#� π (T)  �7�' ��(0, N)   Q�R	��6��π!(T)   �7�R' �� (N, T!9)   �7�R' ��   �	��6��(T!9, M)     �R	@�=πI(T)  ��

 �7�RR'(M,+∞)    1���'�RR�' .;RR�� �RR	@�=π(T)  �7�RR' �� (0, T!9)  �7�' ��   �	��6��(T!9, +∞) .;�� �	@�=  

 QX�' S��8C,� �' �-,� �'T!9     �'�R� ��R� �R' �T��� �	��

   ���,8<[�	���r< π(T) .;��  
  

T!9 = 0.3921  Q = 86.64 

π(T) = π!(T) = 809.96 

 

5- �Q�#����$ 

��  *+&� �= �) �P��� !�,-,� .���= .�� %� �/�0� 1��

 ;5���< ;��8�   ��,' �
�) ���� H,
 7� >M �3/��� ��,�

 �&,3��'>�,�$  ;��8�;5���<7�'  .;�� ��) ����� ��
 ��

 ��1IC ���6@�@  ;��   ��,#
 ;'�E�8E9�  *�,�   ���' A�


 � � 7� ������� �' .�
��� ���&NPW  ��) ��5�� �,� �'��

 ��8�' Y�,- 1���� !��' .;��   Y�,- ��
��� S�#E�

��6"�G8?��  ����J�!�  ��) �P��� .�� .;�� ����� S�,�

 ����>�,�  �'C ;83!�@    �?I$�3&� �� U@ 7�"� >,V

 >�,' ��� �8n Q�,#I= >�,'����� >��7U@ Q �P��� 18�V

   ��	8' ���5 �'��' �� }8�K���8n .��� ���J�  

  

R�	��  

[1] Goyal, S.K; Economic order quantity under 
conditions of permissible delay in payments, J. 
Oper. Res. Soc. 36, 335– 338, 1985. 
[2] Chung, K.J; A theorem on the determination 
of economic order quantity under conditions of 
permissible delay in payments, Comput. Oper. 
Res. 25, 49–52, 1998. 
[3] Aggarwal, S.P; Jaggi, C.K; Ordering policies 
of deteriorating items under permissible delay in 
payments, J. Oper. Res. Soc. 46, 658–662, 1995. 
[4] Jamal, A.M.M; Sarker, B.R; Wang, S; An 
ordering policy for deteriorating items with 
allowable shortages and permissible delay in 
payment, J. Oper. Res.Soc. 48, 826–833, 1997. 
[5] Jamal, A.M.M; Sarker, B.R; Wang, S; Supply 
chain model for perishable products under 
inflation and permissible delay in payment, 
Comput. Oper. Res.27, 59–75, 2000. 
[6] Chang, C.T.; An EOQ model with 
deteriorating items under inflation when supplier 
credits linked to order quantity, Int. J. Prod. 
Econ. 88, 307–316, 2004. 
[7] Chung, K.J; Huang, Y.F; The optimal cycle 
time for EPQ inventory model under permissible 
delay in payments, Int. J. Prod. Econ. 84, 307–
318, 2003. 
[8] Levin, R.I; Mclaughlin, C.P; Lamone, R.P; 
Kottas, J.F; Productions/Operations 
Management: Contemporary Policy for 
Managing Operating Systems, McGraw Hill, 
New York, 1972. 
[9] Silver, E.A; Peterson, R; Decision Systems 
for Inventory Management and Production 
Planning, second ed., Wiley, New York, 1985. 
[10] Liao, H.C; Tsai, C.H; Su, C.T; An inventory 
model with deteriorating items under inflation 
when a delay in payment is permissible, Int. J. 
Prod. Econ. 63, 207–214, 2000. 
[11] Sana, S.S; Chaudhuri, K.S; A deterministic 
EOQ model with delays in payments and price-
discount offers, Eur. J. Oper. Res. 184, 509–533, 
2008. 



  

�
���

� �
�	


� �
��	

�
�

��
 ��

�� 
��

��
��

 �
���

 
��

 
 ��

���
 ��

� ��
 ��

���
�  

 �!
�"#

 �
$��

�% 
��

�	�
 

  

     ��� ��� ��� ��� ����	�
 ����	�
 ����	�
 ����	�
–     ���
 ���
 ���
 ���
45454545     - - - -     ����� ����� ����� �����1393139313931393                                   49 

[12] Soni, H; Shah, N.H; Optimal ordering 
policy for stock-dependent demand under 
progressive scheme, Eur. J. Oper. Res. 184, 91–
100, 2008. 
[13] Huang, Y.F; Optimal retailer’s ordering 
policies in the EOQ model under trade credit 
financing, J. Oper. Res. Soc. 54, 1011–1015, 
2003. 
[14] Huang, Y.F; An inventory model under two 
levels of trade credit and limited storage space 
derived without derivatives, Appl. Math. Model. 
30, 418–436, 2006. 
[15] Huang, Y.F; Optimal retailer’s 
replenishment decisions in the EPQ model under 
two levels of trade credit policy, Eur. J. Oper. 
Res. 176, 1577–1591, 2007. 
[16] Urban,T.L; An extension of inventory 
models incorporating financing agreements with 
both suppliers and customers, Applied 
Mathematical Modelling 36, 6323–6330, 2012. 
[17] Min,J; Zhou,Y; Zhao,J; An inventory model 
for deteriorating items under stock-dependent 
demand and two-level trade credit, Applied 
Mathematical Modelling 34, 3273–3285, 2010. 
[18] Ghare, P.N; Schrader G.F; A model for 
exponentially decaying inventories, The Journal 
of Industrial Engineering, 238–243, 1963. 


