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1 Introduction
In FPERT[1] four types of activity fuzziness are
introduced: type 1: the time estimate ¢,, is de-
terminant; type 2: the considered activity can be
finished within D,,. However, if it is expedited, it
must be finished within d,,; type 3: the considered
activity can be finished within d,,. However, if it is
delayed, it must be finished within D;,; type 4: it
is desired to get the considered activity completed
within the period between 7y,, and 7,,,. However,
if the activity was expedited or delayed, the du-
ration t:5 must not exceed d,, or be less than D,,
respectively. In FPERT, it is assumed that exist-
ing fuzziness can be expressed by one value “)\”.
In fact, this value may not be the same for all ac-
tivities regarding the particular characters of each
one. In this paper, FPERT is developed to con-
sider the different levels of fuzziness A,; do exist
in real construction works.
2 LP Formulation
In FPERT with different fuzzy levels, based on
judgment of the decision maker, many levels of
fuzziness A,, are proposed. Two approaches are
introduced in this chapter to determine },,’s val-
ues. The former is to determine them outside the
model. Namely, the user of the model will decide
by his knowledge or experience what fuzzy levels
should A;,’s values be assigned. These levels will
be the new constrains of the model. The later is
to determine them inside the model. That is, let
the model decides them. For the example under
consideration the following fuzzy levels are given
as follows:
A >08 A >07, X\>06
They are the new constraints, and the new model
of FPERT with different fuzzy levels can be de-
fined as follows:

Maximize Zo = Tpew Ay
Subject to Sop =0
Fi<Sy,y (keN,i€ S5, j€P)

Ay 2V, ((57) € W)

Type 1:

F-; —Su] =t.] ((7')]) € W)

Type 2:

Dy —(Fyy—=Sy)
1 = =g 2 g
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Table 1: A's Values

Act. A Act. A

0,1 | Det.

1,2 A 4,6 A3
131 % B 471 %
24 1 A I 56 | M
3,4 | Det. {{ 5,7 { Det
3,5 A2 6,7 Ag
4,5 | Det. | 7,8 | Det

Table 2: Time Estimate of Activities

Act. { Type |dj n, n, 7, D,
0,1 1 0
1,2 2 3 6
1,3 3 5 10
2,4 4 3 5 3 10
3,4 1 4
3,5 4 10 15 17 20
4,5 1 0
1,6 3 7 15
4,7 2 15 25
5,6 2 6 9
5,7 1 5
6,7 3 6 12
7.8 1 0

Type 3:

1—(_5%%%2)&); ‘F‘IJ—SlJZle

Type 4:

1—Du=fu >\ and 1-— 2282 > )

n,)—d., = 'y D,,—'r;,] =~ 7
2((‘J)€W)(S'J + F,]) <Z '
nd Fu,,8,20((1,7) eW) X,>0
3 Example

For the network under consideration the different
time estimates are shown in Table 1 and the dif-
ferent fuzzy levels are shown in Table 2. The
simplex method is used to solve this linear pro-
gramming problem when the new constraints are
at theirs requested levels. The result of calcula-
tions which gave Z = 409.1 and F, 41 = 35.9 15
shown in Figure 1. Theoretically, for the network
under consideration, Z can be increased from its
lowest value 409.1 gradually, and the curve which
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in Figure 2. In general, the previous curve can be
used as a graphical method to get activities time
estimates for a particular values of A;;. Instead,
the trial and error as a mathematical way can be
used too.

4 Conclusions

It is assumed that, based on the estimator’s knowl-
edge and experience, M's value should reflect the
level of fuzziness regarding many factors do affect
the estimation process. A;’s values can be used
as a measure to select the best alternatives. Gen-
erally, high value of A may express high level of
belief that the considered project or activity will
be executed within the estimated duration.
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Figure 1: Critical Path Calculations of FPERT
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