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Z i(Rop — PC,)AO,,

pEP t=1
T

Max - Z RCipet X RQjpet

PEP i€IT(p) e€E(i,p) t=1
T

- Z Z z Z Cl:)i,p,c,t X }_’i,p,c X Oci,p,c,t
pEPieIT(p) ceC(i,p) t=1 |

+ Z Z RPi,p,e,t,s X OEi,p,e,t,s
peP i€lT(p) e€E(i,p) t=1
Z (Blip X Ijp = BEjp, X Iiprs)
PEPI€IT(p)
: DIPIPIIES
PEPIEIT(p) t=1
- Z PRS; x T
s=1 +ZZ(H e X IPy¢)
peEP t=1
T
+Z Z(PDPp X DMP3, )
pEP t=1
T
+ZZ(NDP X DMP;)
peEP t=1
Subject to:
IIi,p + Z Yi,p,c,l,s X Oci,p,c,l + Z OEi,p,e,l,s = Ii,p,l,s + Ci,p,l,s )
ceC(i) e€E(i)

Vp € P,i € IT(p),s
Ii,p,t—l,s + Z Yi,p,c,t,s X OCi,p,c,t + Z OEi,p,e,t,s = Ii,p,t,s + Ci,p,t,s ’

ceC(i) e€E(i)
vVp€eP,ielT(p)t=2,..,Ts
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iprs < MAE, Vp € P,i € IT(p),s (¥
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Z OCip,ct < CCip,c, Vp € P,i € IT(p), c € C(i) ()
t=1

T
Z RQipet < CEjpe, Vp € P,i € IT(p), e € E(i) (¥)
t=1

RCipet X RQipet + RPpetrs — LPipets = EPipet X OEipers Vp € P,i € IT(p),e € E(i), t, s (@)
OE;pers < BeS XRQiper, VP €P,i€IT(p)te € E(),s )
Gipe X Bes X Z RQiper < ) OFijpers, VP € P,j € (p),i € IT(p), e € B, v

t=1 t=1

Cipts = Yip X AMP, s, Vp € P,i € IT(p),t,s ()
LDCipc

Z 0Cipet =0, Vp € P,i € IT(p), c € C(i) ®)
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min {aTx + Z pS X bST X yS +Ax o(yL, ...,yS) + w x p(&Y, ..., 85)
SES
('%)
subject to
Ax=c
BSx+C3xy’S+8°=d5%s€ES
x,y°=>0,s€S
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+ RPi,p,e,t,s X OEi,p,e,t,s
pEP i€IT(p) e€E(i,p) t=1

+ (Blip % I;p — BE; , X L1 7.5)
;ie;(p) ' "

(RO, — PC,)A0,, :
Z Z + Z Z Z(Hi,p X lipts)

PEP t=1

DEP i€IT(p) t=1
Q™ = - Z Z Z Z RCl,p,e,t X RQi,p,e,t - PRSS X T
PEP iEIT(p) eEE(if) t=1 + Z Z(HPW X IPy¢s)
B PEP t=1
- Z Z Z Z CPipct X Yipe X OCipcr T
PEP i€T(p) cECip) t=1 + Z Z(PDPP X DMP;, )
pEP[ 1
+ Z Z(NDP X DMPy <)
PEP t=1
T Bl
+ Z Z Z RPi,p,e,t,s' X OEi,p,e,t,s'
PEP IEIT(p) e€E(i,p) t=1
+Z Z (Blip X Iy — BE;p X I p1.57)
T ] DEP i€IT(p)
Z Z(Rop - PC,)40,, r
pep t=1 + Z(Hi,p X lipts')

T
Z Z RCL‘,p,e,t X RQi,p,e,t

PEP I€IT (p) t=1
T

PEP IEIT(p) e€E(i,p) t=1

T
Z Z CPyper X Fipe X OC,

S
=) PRSy %
E=) £ (P X 1Py )

pEP t=1

i,p.ct
PEP I€IT(p) ceC(i,p) t=1 B

T
+3° 3 (PDR, x DMP} )

PEP t=1

T
+3° ) (NDB, x DMP;, )

PpEP t=1

o' ., ¥®) = Bsesp® X Q” (™)
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- Z Z Z Z CPi,p,c,t X yi,p,c X OCi,p,c,t
L  pePi€elT(p) ceC(i,p) t=1 |

+ Z z Z Z RPi,p,e,t,s X OEi,p,e,t,s
PEP i€IT(p) e€E(i,p) t=1
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Abstract

The supply chain network design problem includes strategic decisions that significantly
impact tactical and operational configurations and decisions. The purpose of this research is to
provide a multi-product supply chain model that addresses supplier disruptions through a
mathematical optimization approach. In line with multi-product supply chain management,
there is a need to supply items and raw materials for use in processes, and the supply of these
items is subject to uncertainty. Specifically, suppliers may not provide part of the ordered
demand to the customer at the required time. To address this uncertainty, two types of
suppliers are considered. The first category consists of cheap but unreliable suppliers, while
the second category includes reliable suppliers who are more expensive than the first. Iltems
received from suppliers are used in the production or repair process, and a documented model
should be provided to manage this process. To integrate these decisions into a cohesive
model, previous articles have utilized a random two-stage decision-making model, employing
the sampling average approximation method to solve the proposed problem. In this research,
due to the dependence of the random two-stage model on non-deterministic parameters (or the
worst-case scenario), a robust mathematical model has been developed for the two-stage
random model. Finally, the stable model provides the decision-maker with the opportunity to
choose the parameters according to the degree of importance of each component.

Keywords: Supply Chain, Robust Mathematical Optimization, Disturbance, Random Two-
Stage Model.
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