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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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Dynamic Programming Algorithm
(Initializing) Set: & ={0.0.0, 0%
(Generation) Generate set & from &%
For each job (i.e. J.)
SetE—n
For each state {m — 1.e,%7.TC} in §™74
(Operation) Schedule next job (i.e. J;):
/Schedule job j; in E:

For each processing time of job . (i.e. for k = 1 to &)

s—suft. T}
where:

o=t rmn+ (] - [222])s

TC =TE +a max(Omin(e’ — et —.q}}+(

End for
/Schedule job J; in T

s—sufin +1.7C)
where:

TC =TC+w; + {[%] —[;-]} £+,

cap

(Elimination)

j—n

— 1]}
‘J g+ hY
cap cap

For any two states {m.t.#7.TC] and fm.¢'.«7.TC' with ¢ < ¢" and TC < 7', eliminate the one with T¢* 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 §°7) and trace back to obtain the optimal

schedule.

:
R
n

;1=a(m+y;:r_i-,_—ﬂ\
"
1?;_:=ij-;_:

) anad
dlie e Slozr DP oy 56531
1/5/V (w,cap) direct/1/a max(0,d - 4)
n H !

+Zz VinZin +ZWJ’UJ + &8

f=1h=1 i=1
by O(n*min{P,A+vg +W+3}) L 1,

TAPEP LR

YV ooolods -YF alr SAYAY Hs e il o o g olio (pwiige (Mol (s 4 2



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

[ Downloaded from ijiegpm.iust.ac.ir on 2025-12-22 ]

Sl Loy v (T 0 (Gl y (o5 0

B0 b 5Bl la)lS Sland (59 & gamme (30,5 aleS \AR

aige Do TC g ail oais 2, o 2l 5 o (sl it
Aol oo Slol dlie
4 g3 d9a> (BIP) ogu> ogpy ayg, 5l eolazwl L -)
BIP 29,5 U o] )0 aS ol o 09 V= TCH = 3
RETA

SHgo 4 em S oye8dl (G5 sgu> I eolaal L -Y

adgl dgus.0-)

sl adsl 390> 4 5L 555 9,509, LFPTAS (ngws jshae &
OBl S anil anlee B ol aloaz aiz loy 0 a5 o )le
o pxte (g5l 5T L IP Jow 51 eolitul adgl ogas> 8L sy
sae &>l b e (5le 0T L 0l (oo oo sae >
slo sy Lo 45 355 o B LP Jie 4 1P Ja gons
il e Jo B o) aler sz ol SIS LG 5
IP alie gl sl 0 LP alics agy Qlo a5 cl sly
Abl oo (Sl lli)

¥ auad

Ol 0 aS Y Lise 10 eal al,l IP Jow) LP relaxation Joo
B 009 oo Al it e i Do @ b s
@S 69k 4 aiS ol Al gl cmbos (Wl ons

OFT™ = TC Z OFT™ + Imax max{Vi v, +w_i-} + 8

slaws L o] jo a8 syl 5L OrLn¥/inimilsle; 4 ouls ol
o SIS M%) S ey

e

Slg G OPTHSTCT o5 el maly ai o)lal a5 jghiles
ke a5 ole e olass a5 cesl (S ol slhls LP b
Cudgaze oyl sl aw olass 4 aSlas W8 0 cuds
N+4 LP Joo sl cosgame slaw el (lusgame slass)
Sl yesie I ENHA 2Slas b Sls> G o cnlple il oo
Wgd e Cote dlue

Xi bpsin o 5l cwl ot d & G»L"L»T 3
ksl 5l sae n+3 Slas gE o BT (i=1,.... H+1j=1,...,n)
sl 5 (S Pl oSl 4 a2 b pired Sl Se
Xji slapaio 5l ose N2 sSlas ol couto BE 9 BT
o F a4 asg bcwl cua=1,.., n, i=1,..., H+1

Xii, 171, 0, oo 5l Cdie yuiie S Blos () L8

n
W= 7 W;

# = [n/caplé
ol
ooy s Sl iS58 c3g Generation a,g, 45 sl Sl
Sl pdn oSl gla el 57 )15 1 29,5 50 Sl
et ) 7 4 48 Cul YU o s {5, 0T, TCY
D9 s
cdbn+ 1 sl & gl cabise luie (P +1) sl
Jo e A+ v+ W+ sl >y 0T o, G b
ST Bis oaeld 4 axgi bl jeas BB TC ol calise
e Jemin{(P+1),A+ vy + W+ 5}
oSl bz TC ot Jg oLy T 54 {507, TCY
al> o o slocl o La el S slows el ply el iy
e M+ Dmin{(P+ 1), A+ vy + W+ 8]} sl
sle el wdy ol o sle ldae slaxs 1SS 2 0 0l
n+1 :Slas o ol 5l ol sl O(H +1) o
ot SELAt) 3, Shsjls s 9 4 l> 5o
Gy &5 el 12! LG OCHn*min{P, A + vy + W +8))
g o O(nPmin{P, A + vy + W +8)) H ool ois
Uls ol (gl alozr sz 4l dlis ( Saizey Sl @ az5 b

Sl Aoz Wiz Jol5' (o 45 o yoKJ a1 .0

G i 9,559, LDP e FPTAS G i ol po
Sl s ools slgiis (VY] cale Lawgs a5 'ls alols ol

=25 o= dm plS 4w FPTAS axwg sl b ogl o0 4l
ipmled (oo oolai!

O35 o8 by, ¢ LP relaxation oSSl eslans! L
@ 550 dluw aig ols> sl 6l adsl 559> (Rounding)
1yl (oo Cawd 4y 05 D g0

OPT™ = TC Z OPT™ + Imax max{ViVj +1.J;j-} + 8
OPT™ =TC" < OPT™ + 2max max{vy, vy, +w;}+ 8

S wsl o ol dlee angy Jly> OPTEE 7 4 o5

! Static Partitioning Interval

Voolods -YF aler SAYAY Hs e cadgd o o g palioo (pwiiger (Mol (s 4 3


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

[ Downloaded from ijiegpm.iust.ac.ir on 2025-12-22 ]

™ Silr Ld) o (i (Gl (o 30

B0 b Bl laylS Slaad (59 & goame (30,5 oS

Sl dai hg, cwwl GB35 LP o g Lol dlue s50>
a5 o)l 5k [YAl O(Ln®/In(n)) ol 4 LP J> &l
6l sy wlol y Wlas o5l L g s (sla e slass 1 1]
39 Joe Sl (Sauzm lpl bl o0 9090 oo
H ool i gl o cwl O(HZLn®[In(n))

g8 oo O(LN* [In(n))

adgl ogus dgupe B-Y

BIP L "sg0 dgue iyl o 4 oy y6501 S e ol o
5 sl (nl gl (oo (B b 4 adgl dg0> e sln
R(U, &) L asels o )58l 6 4 (6,500 0,65 5l 2l e
935S oo |y adsl 390> jeSde (sla oSS (oo oolinu]
CVSTCTSBV o5 (gy5b @ was e al)l 1) wiile (s laie
O Gole U oS (5,8

5o Lol OPTP+2max max{vjy, vy +w;l+e) s OPT
SU Gl 0 a8 oS o Byme [, R(U, 8) anels oS!
il oo piysSl lo (53,35 (€50.25 5L i ) €
Sz syl Lol Al LT a5 08 o Laseie o, ol
S oo e Sl Ll TCSU & jg0 a0 (6l aige
TC>(1- &)

Range Algorithm R {u, £
(Initializing) Set: & = {0,0,0,0}.
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(Partitioning) Partition the interval [0.%] into [/2] equal intervals of size &/, with the last one being possibly smaller.

(Generation) Generate set §'™ from & ™=

For each job (i.e. ;)
SetE« 0
For each state {m —1,t, n,TC} in /™%

(Operation) The same as those in DP
(Elimination):

1.  Eliminate any state {t.n”, TC}if TC =u.

2. If more than one state has a TC value that falls into the same subinterval of [0.u], then discard all but
one of these states, keeping only the representative state with the smallest t coordinate for each interval.
3. For any two states {m.t,n",TC} and {m.t". n”.TC"} with t = t" and TC = TC’, eliminate the one with

TC' from set E.
(Update ™) set §'™ = g,
End for
End for

(Result) If 5™ =@, report TC* = (1 — £)u; otherwise report TE™ = u

YV ooolods -YF alr SAYAY Hs e il o o g olio (pwiige (Mol (s 4 2


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

[ Downloaded from ijiegpm.iust.ac.ir on 2025-12-22 ]

Sl Lo dow (T3 0 Gy (&5 0

w80 b 6 3l slayls olasd' (59 £ goame (39,5 S \AM

Wil U 5l eS oS o)l 092 2lex )V Bds oacld o
3529 ¥ Bl oaeld 1o a5 & gl (28,5 i o L pizen
@ azg Ladl (10 &)U I a8 a5 5,00 sems s> o)l
e nfe+1 5Sho depe o clonl jo F Bis oucld
O(H) 595 o0 pll al> o 50 y0 a5 Sllec slass o)ls 5429
Ole vgzg Al mA+ 1 Sl @ drg Lo cploly el
ol Jlade sly a5 col O(HN?/5) o )6l Sloj (Sauzen

wsl 0 0n?/e) H

Bound Improvement Procedure (BIP)
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(BIP) dgus gt oot 59!

1) SetLB = 0FT™* UB = OPT™ + Zmax max{v,y vy + w;} + 6

2) IfUEB = 3LEgotoStep5

3) Setu=LFandz=0.25

4)  While B{u, ) reports that TC™ = w1 — &)

Letu = Zu
End

Setvr=1u
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DP-based Approximation Algorithm (DPAA)
(Initializing) Set: §® = {0, 0,0, 0}.

F anad
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(Partitioning) Partition the interval [0. (1 + £/3)3v] into [3/2 + 11n equal intervals of size v /7, with the last one being

possibly smaller.
(Generation) Generate set §™ from §™~1:
For each job (i.e. [;)
SetE — @
For each state fm — 1, £, 1", TCljn 50m-1

(Operation) The same as those in DP
(Elimination):

1.  Eliminate any state {t.n".TC}if TC = u.
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2. If more than one state has a TC value that falls into the same subinterval of [, {1 4+ £/3713v], 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 {m, t.n", TCYand {m.t".n", TC Y with t < " and TC = TC', eliminate the one

with TC " from set &.
(Update ™) set §™) = 5,
End for
End for

(Result) Select the state with the smallest 17 in the set 5™ and track back to obtain the final schedule
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