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ABSTRACT 

 
 

In this paper, an integrated due date assignment, and delivery 

scheduling of order for multi customer for make to order production 

system in supply chain has been survered. One manufacture received 

n orders from K customers. The due date of orders for each 

customer is common and manufacture can assign the due dates with 

a related cost. Orders must be process by one machine and send to 

customers by vehicles sending several jobs with one vehicle lead to 

less transportation cost but may increase the number of tardy jobs. 

The objective is determining the due dates and production and 

delivery scheduling so that the related costs is minimized. We 

present an MINLP model for this problem and a heuristic algorithm 

for solving it. Computational test is performed for evaluation of 

these two methods. The obtained results show that the heuristic 

algorithm is efficient. 
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5 Supply Chain Scheduling 
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 pj

Jj

pjh vjh

=vjhvj

=pjhpj

cap

AA>0

 

jJj 

wj

d w

 

direct

 

NP-hard

NP-hard

 هاي جواب بهينه ويژگي .1-1

 
 :1ويژگي 
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نگ(:استينر و ژا 9.1)مشابه ويژگي  1ويژگي 

 

اثبات:

E

TET

 
:9ويژگي 

 

اثبات:

 مدل برنامه ريزي عدد صحيح .9

ET

ET

 

minimize 

 

Subject to: 

 

 

 

 
 

;  

  integer

integer 

 integer 

, integer 

 

 . روش برنامه ريزي پويا2
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T

 

 T

 

 :1اصل غلبه 

 
Dynamic Programming Algorithm 

(Initializing) Set: . 

(Generation) Generate set  from : 

For each job (i.e. ) 

Set  

For each state  in  

(Operation) Schedule next job (i.e. ): 

 /Schedule job  in : 

 For each processing time of job  (i.e. for  to ) 

  

 where: 

   

 
 End for 

 /Schedule job  in : 

  

 where: 

  

(Elimination)  

 For any two states  and  with  and , eliminate the one with  from 

set . 

(Update ) set . 

End for 

End for 

(Result) Select the best state from the final stage (state with the smallest v in the set ) and trace back to obtain the optimal 

schedule. 
 
 

 :1قضيه 
DP
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اثبات:
Generation

NP-hard

 چند جمله اي ارايه الگوريتم تقريبي كامل. 7
FPTASDP

FPTAS

LP relaxation

Rounding

 

                                                 
1 Static Partitioning Interval 

 BIP

BIP

 

 

FPTAS 

 
 حدود اوليه.1-7

FPTAS

IP

IPLP

LPIP

 :1قضيه 
LP relaxationIP

L

 
  اثبات:

 OPTLP≤TC*

LP

LP n+4

 n+4

dxji 

(i=1,…,H+1j=1,…,n)BTBEn+3

BTBE n+2  xji, 

j=1,…, n, i=1,…, H+1

Jj xji, i=1,…, 
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H+1 xji

 xji

 xji

i xji

i

iε1,…,H 

i=H+1

 

 2max 

max{vjH,vj1+wj}

LP

B
E
+B

T
≥(n/cap)LP

n/cap IP

[n/cap][n/cap]≤(n/cap) 

LP

LP 

(OPT
LP

≤TC
*
≤OPT

LP
+2max max{vjH, vj1+wj}+ө)

LP 

LP

L

H

 بهبود حدود اوليه .1-7
BIP

R(u, ε)

 

vv<TC*<3v 

u

OPT
LP

 OPT
LP

+2max max{vjH, vj1+wj}+ө) 

 R(u, ε) u و

εε=0.25

 TC*≤u

TC*>(1- ε)u

 

(الگوريتم دامنه )
Range Algorithm  

(Initializing) Set: . 

(Partitioning) Partition the interval  into  equal intervals of size , with the last one being possibly smaller. 

(Generation) Generate set  from : 

For each job (i.e. ) 

Set  

For each state  in  

(Operation) The same as those in DP 

(Elimination):  

1. Eliminate any state  if . 

2. If more than one state has a  value that falls into the same subinterval of , then discard all but 

one of these states, keeping only the representative state with the smallest  coordinate for each interval. 

3. For any two states  and  with  and , eliminate the one with 

 from set . 

(Update ) set . 

End for 

End for 

(Result) If , report ; otherwise report 
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 :9قضيه 
S

(n)
=Ǿ  TC*>(1- ε)u TC*≤u 

RA O(n
2
/ ε)

 

 اثبات:
 S

(n)
≠Ǿ 

TC[0,u]

 TC*≤TC≤uS
(n)

=Ǿ

 u

 ε

(1- ε)u 

(BIPالگوريتم بهبود حدود )
Bound Improvement Procedure (BIP) 

1) Set ,   

2) If  go to Step 5 

3) Set  and  

4) While  reports that  

Let   

End 

Set 

 : 2قضيه 
BIP

 

 
 

 

 اثبات:

BIP

BIP

BIP

 DPالگوريتم تقريبي مبتني بر  .9-7
BIP3-approximation

FPTAS

DPAADP

FPTAS

DP-based Approximation Algorithm (DPAA) 

(Initializing) Set: . 

(Partitioning) Partition the interval  into  equal intervals of size , with the last one being 

possibly smaller. 

(Generation) Generate set  from : 

For each job (i.e. ) 

Set  

For each state  in  

(Operation) The same as those in DP 

(Elimination):  

1. Eliminate any state  if . 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

ie
pm

.iu
st

.a
c.

ir
 o

n 
20

25
-1

2-
22

 ]
 

                            10 / 12

https://ijiepm.iust.ac.ir/article-1-753-fa.html


  119                             یسيد رضا حجاز  مرتضي راستي برزكي،                             ...کمينه کردن مجموع وزنی تعداد کارهای تاخيری با درنظر

  

  1شماره  -12جلد  -1931 شهــريورنشريه بين المللي مهندسي صنايع و مديريت توليد،  

2. If more than one state has a  value that falls into the same subinterval of , then 

discard all but one of these states, keeping only the representative state with the smallest  coordinate for 

each interval. 

3. For any two states  and  with  and , eliminate the one 

with  from set . 

(Update ) set . 

End for 

End for 

(Result) Select the state with the smallest  in the set  and track back to obtain the final schedule

 :7قضيه 

 ≥0εDPAAε
 

 
O(n

2
/ ε)

 

 اثبات:

 

 (MAالگوريتم اصلي ) .2-7
 IP

 

 BIP

 

 DPA 

 

 :2قضيه 
MAFPTAS

 
  

 اثبات:

 نتيجه گيري .2

 

IPDP

DPBIPFPTAS

FPTASStrongly Polynomial
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