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Sequence dependent setup times
Setup Costs

Setup times

Shortest Processing Time
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Abstract

Scheduling consists of assignment resources in order to perform a set of tasks in a given time

horizon that optimizes the usage of available resources .The pure sequencing problem is a specialized
scheduling problem in which an ordering of the jobs completely determines a schedule. Whereas the
scheduling is one of the important and complex issues in engineering fields, considering different
criterias has been lionize by many researches. Nowadays, in many manufacturing factories and
service systems providing timely information and services to customers is crucial. The tardiness and
earliness costs in these issues, not only makes the customers affected but also reduces the credit of the
company or manufacturing plant. Since the search space in open shop scheduling problem has greater
extent than other issues in other shop scheduling problems and since it uses in many real world
environment, in this research we present a new multi-objective mixed integer linear programming
model with considering setup times seprated from processing times, sequence dependent removal
times and considering inaccessibility time for machines. Objectives in this problem are minimizing
total weighted lateness, minimizing total weighted tardiness and minimizing total removal times. With
regard to multi objectivety and uncertainty in data of this problem, we use an interactive fuzzy
programming method to convert the problem into singel objective form and solving it then we deffuzy
the problem. In continuation, we implement the problem into AIMMS software and we present a new
method to solve single objective mixed integer fully fuzzy linear programming and implement the
method to open shop scheduling problem computational results from implementing the model present

the application of the model and the proposal solving method.

Key word: Scheduling, Open shop, Multi objective optimization, Mixed integer programming,
Fully fuzzy mixed integer linear programming problem, Sequence dependent removal times,

Inaccessibility time for machines.



S

&

University Of Mazandaran
Faculty of Mathematical Sciences

M. S. Thesis in

Applied Mathematics

Title

A fuzzy multi-objective decision making (FMODM) approach for an
open shop scheduling problem

Supervisor
Dr. Seyed Hadi Nasseri

Advisor
Dr. Reza Tavakoli Moghaddam

By

Farzaneh Khalili Goodarzi

September 2012



*

.................................................................................. u».bg)a Olovdo 39 ul...lS—\Ja

@ipley =V

o058 S 5o ol lee (53959 parass =) ) Jle

S35 o sojlep axly Ko o )l gunple; -V Jle

AR

AR

Mg 5 sapley - VA Jls

Sleas o gainley i - L

\Y

Ganle 8 -V AN

\Y

\f

Giple) -V

Vo

@) L ypile oS 5 -1V

'4

Yy

B) anunle;y blue jo lacusgamme =Y.V N

o Slos slo lro g Bua-Y.X.N N

\id

\id

6B 0,55, -V

Yzl g 638 Gl -).Y N

YA

638 el pealas (55950 =Y.V

Y4

AR

5B slael =YY

G5B s g ,aelip -V

Yy

adasaiz (6 lwaig -Y)

Yy

¥

Slevde paplie -1.Y)

adas Wiz flee J> 0g, =YX

Yo

v

................................................................. Epogo Oludl g Gudxi (gdimion —V Juad

Lo, saniley Jlee (55, 0o al )l 5,0 sla by, -).Y

Y4

3L oL anple; blae lagsslaae V.Y

Egog0 Oluol ;o s ey sl las g lacusgams -Y.Y

Y

Lol gl blue » 55 0,0y, saiinn -FY

Y

630 b Bdasnir (6,5 peead hles J> 5,505, -0.Y



f; ................................................................................. ‘J’ &j) 4-1‘)‘ 9 AJLMJ-O ‘sﬂél{) ‘S}LHUJM —Y‘ J@é

1 olgiing sallae Slig e )Y
A Alice 6l ol 5 Lo el -TY
¥ 35 oanis (sl ke Y
>- ol 52, Jos FY
oY Sl akad o g allas (53,8 (g3l e —OY
oY s 0,5 3B, -V DY

oF Sl b Joe -V O

N4 ol (658 i yaelip Jo g, -VOY

PV ettt sease sttt aees G (AT Wl Gl (pad gy S wlyl -F Lad
7 gemosas b 4zl (50 as (3,40l Jiles lp S g, il -V Y
v Lol sangles sallus 59, 1 soleii by, silwosky V¥
V0 ettt as et sttt & bl ol g goue s Lo -8 fad
0 dasaiz g, ¢l p Slewlre i -1.0
A4 3B ST gy sl Sl i V.0
QR oeeesesesess s sess s s RS RRsess Bolpiuioy § & S dzmis -5 Juad
a4 GpSamii-\ F
Voo ST sl gy sl Slolgig -Y.5
10 ) ettt et R Rt s Ra bbbt Lewwgu -V Juad
Ve AIMMS |J33lp 5 ) Gy ).V
Voy (LINGO) §5: 133 o3 ¥ Cavgey =YY
Vo ¥ Fblae Saomn ¥ Cangny -V

Vo f AIMMS 5318 55 53 allecs (g 3lwosly oS F Congey ~F.V
Yy s bbb aolols
NI s bbb o
T ettt e st Rttt s ) B eSSl aolic




YA

Yy

Yo

£

\A4

\A4

\A4

YA

YA

YA

YA

va

va

va

AY

AY

AY

AY

AY

L9 Cw yed

ol sl el )y 5 lageile glalas (S5 (1.)) Jsozr

B 5o olaglas! 6 IS0l g beusgame (S —(V.)) Joo

Vbl shil e gangley e 55 5 Shos sl jlne glgil 51 (S0 (V) Joor

() Jlo ,o milgs VIS) e Jlons! slals> 5 (PIS) cte Jlows] polae —(F.)) Jgo

3B olael oz o)l Jig2d aege 9 (B3lop oloy ~(V.0) Sy

o pisle 9, 0 a5 (g5lwoslel sla Lo —(Y.0) Jgo
sl VL (8l L5 8T ile 51 LS silulas loy o = (Y.0) Jgo
sl VL5 8l |5 81 ile 51 LS silulas loy o = (F.0) Jgo
Al V15 8le )18 5T ile 5 I8 silalos ley Do —(0.0) Jgo

sl B8 (8l L5 ST sl 31 LS gslulas ley S0 = (F.0) Jgo

2l O, (8l L5 ST ile 51 LS silulas loy o —=(V.0) Jgo

b, 0,5 25 (39 ~(AB) Jgar

a5 5,5995 ()39 ~(A0) oo

e rdpas glaol () +.0) Jgux

o, IS Jgoe aege g (o5l 0 ley —(V).0) Jgax

OXY sdlluw ‘_g|).3 5= 9 Cude J]o.\.ﬂ ‘_gLasuT.»‘? Sdle )'| J..ol> C"L"’ —(\Y.&)Jj.\?

s> Jilas L3l (V¥.0) Jgom

o Jle e 3 oo slaTony! (samlons 5 Jols mlin(VF.8) Jso

(0, =6, =6, =)0 XY gallws (gl ool b= (10.0) Jsar

) Y v

0, =) o Ysalls sl Jol> gl (15.0) Jsazr

6, =2) OXY el sl Jols - (1V.0) Jgor

P
A e



AD

AD

AF

AY

AY

AA

)

)

)

)

ay

ay

ay

qy

qy

af

af

af

0

0

0

ar

(6,=0,=6, =
\
(6,=6,=:,6, =
)
(9\=9r=;'9r

=0‘~=

I0Y=

\

) f XF salls sl Jols mli-(VAL) Jsa

v

2) ¥ XFallns sl Jeol> gl (V4.0) Jgor

\ f
(0,= 0, =-,0, =% XFsalws (gl Jol> lin(V+ ) Jsir

\
;) 4 XY‘_ngL.wc ‘_g|).3 J..ol> @L‘JJ—(Y\.&) Jj.\?

2) 7 XY gellis (gl ol gl (YY.0) Jsaz

= 57 XY sl (sl Lol gl (TY.0) Jpaz

23V oeile 59, S8l LIS ST
2L V8 oile 59, JSLe L1551
2L Y8 oile 59, S8l LI5S
23l 8 oeile 59, Sl LI5S

Qb B8 rile (59, JuSlo JI57 ST

B0acSs Jlie 33y bl (YF.0) Jgox

FERV YR Gapy | 6o ‘_g)'L..;ooLJ sleyle; —(YO.0) Jgu

80 ST e gilwloz slayloy —(Y7.0) Jgo

80 ST e gilwlaz slagyle; —(YY.0) Jgox
80 ST e gilwlaz slagyle; —(YAD) Jgo
0SS e gilwlaz slagyle; —(YR.0) Jgox
80 ST e gilwlaz lagyle; (Y4 .0) Jgox

0SS Jlie g s pac slaol —(Y).0) Jgo

.................................... WSS Jls lp saie g Culo J]o.\.ﬂ sl ol I Jol> = -(YY.0) Jgux

\

\ Y v

Y

o)
I
D
I

(0, =0, =0, =-)8 XY sa500Ss Jlo sl Jol> gl (FY.0) Jsor
[0, =) O XY 548085 ko (sl Jol> i (FF.0) Jsa

‘ f M . - Ry
;,9‘, = ;) N XY"_gAB.\.mS.: JL.A ‘_g|).3 J..pl> c.:L».:—(Y‘A&) Jﬁ“\?

oo > Jslas Sl (Y5.0) Jyir

\ Y

\ Y €

lo e sito 5 Curio (gl JTouy) (gdimlins 5| ol gl (¥Y.0) Jsazr
(6, =6, =0, =2)F X FsabancSs Jlio sl Jool> i (FA.D) Jpor

(6, =6, ==,6, =) F X FabunSs Jlia sl Jol> gl (F.0) Jyar



