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Min z = 0.75(0.192xd, + 0.231xd, + 0.047xd;> + 0.209%xd4 + 0.197xds + 0.123%xd¢) +

0.25x dy
Subject to:

6.3X; +20.8X, +37.8 X5 +33.8X,+5.0X5 +7.0Xs +9.2X;+2.2Xg+d; —dy" = 37.8
62X, +7.8X, 24 X5+ 23X, +10.5Xs + 11X+ 11.3X5+2.5Xg+ dy, —dy” =24
21X, +2.5X,+3.4X5+2.5Xy +4.5X5 +4.6Xe+4.5X; +4.5Xg+d;—d3” =2.1
31.2X; +11.7X5 +30.5X3 +23.7X4 + 30.1X5 + 30X + 28.8X7 + 10Xg +ds — dy” =31.2
54X1+69X; +6.8X5+ 77Xy +5Xs5+7.1Xe+7.1X7+0.9Xg+ds—ds’ = 7.15
7X1+ 89X, + 8X5+9X, +5.2X5 +4.5Xe +5.2X7+ 6.5Xg + dg — dg” =8.9
(6.3-4.2)X; + (20.8-2.5)X, +(37.8-4) X3 + (33.8-3.5)Xs + (5-4.5)Xs + (7-4.6)X¢ + (9.2-6)X7 +
(2.2-1.5)Xs + d7 — dy’ = 35
SiX =1

di.di =0 Vi=12,.,7

Xj=0orl vVi=1,2,...8
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Local optimal solution found.

Objective value: 0.2902875
Objective bound: 0.2902875
Infeasibilities: 0.000000
Extended solver steps: 0
Total solver iterations: 20

Variable Value Reduced Cost

D1 0.000000 0.1440000

D2 0.000000 0.1732500

D33 1.300000 0.000000

D4 0.7000000 0.000000

D5 0-3500000 0.000000

D6 0-9000000 0.000000

D77 0.000000 0.000000

X1 0.000000 0.000000

X2 0.000000 2.673825

X3 1.000000 -0.1435500

X4 0.000000 0.7688250

X5 0.000000 0.4821750

X6 0.000000 0.2556750

X7 0.000000 0.3756750

X8 0.000000 4.118700

D11 0.000000 0.000000

D22 0.000000 0.000000

D3 0.000000 0.000000

D44 0.000000 0.000000

D55 0.000000 0.000000

D66 0.000000 0.000000

D7 1.200000 0.000000
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Local optimal solution found.

Objective value: 1.961138
Objective bound: 1.961138
Infeasibilities: 0.000000
Extended solver steps: 0
Total solver iterations: 20

Variable Value Reduced Cost

D1 4.000000 0.000000

D2 1.000000 0.000000

D33 0.4000000 0.000000

D4 7.500000 0.000000

D5 0.1500000 0.000000

D6 0.000000 0.000000

D77 0.000000 0.000000

X1 0.000000 1.091550

X2 0.000000 1.575450

X3 0.000000 0.000000

X4 1.000000 -4.825725

X5 0.000000 0.8499000

X6 0.000000 0.1842000

X7 0.000000 0.000000

X8 0.000000 6.395550

D11 0.000000 0.000000

D22 0.000000 0.000000

D3 0.000000 0.000000

D44 0.000000 0.000000

D55 0.000000 0.000000

D66 0.1000000 0.000000

D7 4.700000 0.000000

orl il sael ey 0.2902875 (L3 al> o 40 9 1.961138 Lhua mli dige jlade a0 ol jo a5 Ll
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G C 4
Goal(G) 0 0 0
W = Criteria(C) w, 0 0
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Nodel Node2 Node3 Nodel Node2 Node3
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Node3| 0 W, 1 Node3| 0 W, 1
(a) A hierarchy. (b) A network.
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4] Zammori FA et al., A fuzzy multi criteria approach for critical path
definition, Int J Project Manage , 2008.
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Abstract

This project has tried to suggest a better way for finding critical path, that can better
conform the real situations of projects. Therefore, it has suggested an algorithm by the
use of “Multi criteria decision making” methods. In the proposed approach, the critical
path is calculated through an integrated method of two phase with a fuzzy approach.
Then it has presented another algorithm for situations that there are some limitations for
projects. An illustrative example is solved with both of the algorithms and the results are
compared with two of last methods of finding critical path. With comparing the results of
the proposed approach and two other way, with the real situation, it shows that the
proposed approache’s results are closest to real situation than the other ways. It is hopeful
that this method can help managers more to better schedule and control the projects.

Keywords: Project Management, Multi Criteria Decision Making, Critical Path, Fuzzy
Analytical Network Process(FANP), Fuzzy VIKOR, Goal Programming.
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