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1. Augmented g-constraint approach
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v. Fuzzy Cognitive Maps (FCM)
4. Gordon and Helmer

by s sl Wil oo 45 ol B AS ool (ygol s o
l) Srobe; 5 ooy Slawlors iy g wiS N I ‘_g)Lmi)L;g 9
ouls oolaiwl gl ialS yig) 90 5l i ol U sl o)l LS
S5 NlaC (g 5l esliial g (53l 52 )l (Bs; Jalds a5 ol

adangs Juo Jo O-Y
Llizee o> g5 aely Joo G dlio ) 50 ouls b Jow
sewbio Jool ) Joo (1051 480290 o3l .ol A80250 Zrors suc
2,105 5925 8,10 &S5 gy e ;o Hlejen jebay 1) Blaal aes aS
Ol oS oo JE e T Ol Blaw 45l 5o cnlpls
L 2hlS poae cdoonis ool siyaelp sloJos jo ( wlal
ae mlg plo Wl Gae Al S sge ¢l g o5 conl (Sl
b phals Bua g plo (S Gl b ool )l (S
Jod Bae Al SO 4 ] Bue wilyy Plaw 6500l > sy
3,8 dg2g Wl 00,5 BT sl ol oy, WS
Ostel 5 ST Slo)l paalin (i Eseme wile
Okl Uhg) 0ad zrkae slahg; e 50 Aldnwgi Codgus
S onl Jo lp baghsy e ) (S aBbanag Cosgaze
Al O)god Bas mlgs 51 Sy ol gy ol yo ool flee
0> 4 s ple s dish e 455 100 Al Ban g olsica,
Cawddy Ban 1l o] (6l aig Olgz g oad S50 Gyakws! YL

min f; (x)
filx)<¢g i=23,..,n

AX <B

x€X

RPN s e 9 95 o0 LSS Bas g des gl LIS (e
Albre Bun ailg den Slpsd o5l g 0ed 0 Aulre lade
Joe Gan &b loeas 1) alis Lol G gl e 05,5 oo
K olgsds slawi 4y |, Bas ailgs plo Ol sy dials g as § o o
e dsoz o ) Jgesd @z il 058 o0 pondls 331 Slgz alas
o= fmax _ f'min
l L L

max T
&= —E*l,l=1,...,k

sleslatwl b o8 Bua milsi a4 by o slacusgaos (s
So g Webioe Jds ol Djgo lile b 09eS (sl i
min(f; (x) + 6(sy + 53+ -+ 5,)
fix) =¢—5;i=23,..,n
AX <B
x€X,s; ERY
Al Lol Gos b b Jow & polie 53,5 Lo b jbye

v. Cross Impact Balance Analysis
2. Trend Impact Analysis (TIA)
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3. Straightforward
4. Object
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1. Cumbersome
y. Fuzzy C Means Clustering
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Disruptions such as war, sanctions, and pandemics not only impact
suppliers and manufacturers but also influence each other at the beginning of
the supply chain or affect customer demand at the end of the chain. This study
employs Bayesian networks to model these complex relationships and
demonstrate the extent of disruptions at each point in the supply chain.
Inflation rates are utilized to predict and mitigate demand uncertainties. The
reliability of suppliers, a critical aspect in supply chains, is incorporated into
a bi-objective stochastic mixed-integer programming model with objectives
of increasing geographical dispersion and reducing total costs (including
transportation, purchasing, and ordering costs). In this model, suppliers and
manufacturers collaborate to enhance supply chain resilience. For the first
time, the concept of supplier resilience level is introduced. The proposed
model for order allocation considers not only prices and other ordering costs
but also the costs of improving suppliers' resilience levels. Additionally,
customer satisfaction is implicitly calculated by reducing the cost of unmet
demand. To validate the model, a case study was conducted at an automotive
company in Iran, followed by a numerical example and sensitivity analysis.
Scenario reduction was achieved using the fuzzy c-means clustering method
and balanced impact analysis. The proposed model equips manufacturers with
better decision-making and planning capabilities in the face of future risks
and uncertainties.
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