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A NEW METHOD FOR FINDING THE SOLUTION OF FUZZY PROJECT CRASHING PROBLEMS
WITH DIFFERENT TYPE OF FUZZY PARAMETERS

PARMPREET KAUR
Abstract : Several authors have proposed different methods for solving fuzzy project crashing
problems by representing the fuzzy activity times as fuzzy numbers. In this paper, a fuzzy project
crashing problem, which cannot be solved by using any of the existing methods, is chosen and a new
method is proposed to solve the same.
Keywords: Fuzzy project crashing problems, Linear programming, L-R fuzzy numbers.
1. Introduction :Management of complex
projects that consist of a large numbers of
interrelated activities poses problems involved in
planning, scheduling, and control, especially
when the project activities have to be performed
in a specified technological sequence. With the
help of the program evaluation and review
technique (PERT) and the critical path method
(CPM), the project manager can schedule project
activities at appropriate times to conform with
proper job sequences so that the project is
completed as soon as possible.
In real-world applications, the time required to
complete the various activities in a research and
development project may be known only
approximately due to insufficient information.
To
deal
quantitatively
with
imprecise
information, the concepts and techniques of
probability could be employed. However,
probability distribution requires a priori
predictable regularity or a posteriori frequency
determination to construct. It is a possible
occurrence that a project can assume an activity
it has never performed before. As an alternative,
uncertain values can be represented by fuzzy
sets [10].
The main advantages of methodologies
based on fuzzy theory are that they do not
require prior predictable regularities or posterior
frequency distributions, and they can deal with
imprecise input information containing feelings
and emotions quantified based on the decisionmakers subjective judgment. For finding the
fuzzy critical path and to solve fuzzy project
crashing problems [1-7, 9, 11] several approaches
are proposed over the past years.
In this paper, a new method is proposed by
modifying an existing method [6] to solve such
fuzzy project crashing problems in which there
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is need to represent some or all the fuzzy activity
times by different types of L-R fuzzy numbers.
2. Linear programming formulation of
project crashing problems in fuzzy
environment
In this section, linear programming formulation
of project crashing problems in fuzzy
environment is presented. Representing the
activity times a ij of project crashing problems
by same type of L-R type fuzzy numbers a~ij , a
project crashing problem of crashing the project,
within the given additional budget, can be
formulated into the following FLP (Fuzzy Linear
Programming) problem:
Minimize ሺݕ െ ݕଵ ሻ
subject to
ݕ ٓ ݕ ܽ غ ٓ ݐ  ሺ݅ǡ ݆ሻ ܣ א
ሺʹǤͳሻ
 ܥ ݐ  ܤ

ǣሺǡሻא

 ሺʹǤʹሻ

ݐ  ܶ

ሺʹǤ͵ሻ
ݐ 0, ݕ is a real number.
where, ܣ: Set of all activities ሺ݅ǡ ݆ሻ,
ܽ : Time duration of the activity ሺ݅ǡ ݆ሻ,
ܰ: Set of nodes, ݊: Destination node,
ݕ :
Time
of
the
event
occurring
corresponding to the node ݆,
ݐ : Time by which duration of activity ሺ݅ǡ ݆ሻ
will be crashed,
ܶ : Maximum allowable crash time,
ܥ : Unit crash cost for ݐ ,
ܤ: Additional budget for crashing the
project.
By associating the dual variables ݔ , ܺ and ܺ
with the constraints ሺʹǤͳሻ, ሺʹǤʹሻ and ሺʹǤ͵ሻ
respectively, the dual linear programming
formulation of the project crashing problem, in
fuzzy environment, can be written as follows:
Maximize
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ሾ  ܽ ݔ ٓ ٓ ܺܤ
ǣሺǡሻא

Subject

 ܶ ܺ ሿ

ǣሺǡሻא

ͳ
݅ൌͳ
 ݔ െ  ݔ ൌ ൝െͳ ݅ ൌ ݊
Ͳ
݅  ܰ אെ ሼͳǡ ݊ሽ
ǣሺǡሻא
ǣሺǡሻא
ሻ
െݔ + ܥ ܺ + ܺ 0,
ݔ = 0 or 1,
0 ሺ݅ǡ ݆ሻ ܣ.
ܺ, ܺ

to

3. Applicability of the existing method
Liu [6] proposed a new method to find the
solution of fuzzy project crashing problems. The
existing method [6] can be used only to solve a
particular type fuzzy project crashing problems
in which all the fuzzy activity times are
represented by same type of  ܮെ ܴ fuzzy
numbers i.e., the existing method can be used
only to solve the following type of fuzzy project
crashing problems:
Minimize ሺݕ െ ݕଵ ሻ
subject to
ݕ ٓ ݕ ܽ غ ٓ ݐ  ሺ݅ǡ ݆ሻ ܣ א
 ܥ ݐ  ܤ

ሺ 
ǣሺǡሻא



ݐ ܶ , ݐ
0, ݕ is a real number.
where, ܽ = ሺ݉ ǡ ߙ ǡ ߚ ሻିோ
Example 3.1: The existing fuzzy project crashing
problem [6] can be formulated into the
following FLP problem:
Minimize (ݕ ݕଵ )
subject to
ݕଶ
ݕଵ ሺሺͶʹǡͷͷǡͷͺሻିோ ሻ
ݐଵଶ ,
ݕଵ ሺሺͷʹǡͷͷǡͷሻିோ ሻ
ݐଵଷ ,
ݕଷ
ݕଶ ሺሺͷͷǡͲǡͷሻିோ ሻ
ݐଶସ ,
ݕସ
ݕହ
ݕଶ ሺሺͻͲǡͳͲͲǡͳͳʹሻିோ ሻ ٓ ݐଶହ,
ݕଷ ሺሺʹǡͷǡͷሻିோ ሻ
ݐଷସ ,
ݕସ
ݕ ٓ ݕଷ  غሺሺͺͷǡͻͷǡͳͲ͵ሻିோ ሻ ٓ ݐଷ ,
ݕହ ٓ ݕସ  غሺሺͺͺǡͻͷǡͳͲͷሻିோ ሻ ٓ ݐସହ ,
ݕ ٓ ݕସ  غሺሺͳͲǡͳͳͷǡͳʹͲሻିோ ሻ ٓ ݐସ ,
ݕ ٓ ݕହ  غሺሺͳͳ͵ǡͳʹͲǡͳͶͲሻିோ ሻ ٓ ݐହ ,
 غ ݕ ٓ ݕሺሺͻͷǡͳͲͲǡͳͲͷሻିோ ሻ ٓ  ݐ,
2000ݐଵଶ + 1200 ݐଵଷ + 4000ݐଶସ + 1500 ݐଶହ +
1000ݐଷସ + 1000 ݐଷ + 2000 ݐସହ + 2000 ݐସ + 2000 ݐହ
+ 2000  ݐ 160000,
ݐଵଶ  ͵ǡ ݐଵଷ  ͳǡ ݐଶସ  ͳͲǡ ݐଶହ  ͳʹǡ ݐଷସ  ʹͲǡ
ݐଷ  ʹͳǡ ݐସହ  ͳͳǡ ݐସ  ͳͲǡ ݐହ  ͳͺǡ  ݐ 10,
ݐ  0 for all ሺ݅ǡ ݆ሻ ܣ אǡ
ݕ is a real number.
Where,ܮሺݔሻ ൌ ܴሺݔሻ ൌ maximum{0,ͳ െ }ݔ
4. Limitation of the existing method
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In this section, the limitation of the
existing method [6] is discussed.
Several authors [2, 3, 7, 11] have pointed out that
in real life problems, it is not possible to
represent the different uncertain parameters by
same type of fuzzy numbers. There exist fuzzy
project crashing problems in which there is need
to represent all or some of the fuzzy activity
times, fuzzy crash cost, maximum allowable
fuzzy crash time and additional fuzzy budget by
different types of L-R fuzzy numbers. But it is
not possible to find the solution of such fuzzy
project crashing problems by using the existing
method [6] i.e., the existing method [6] cannot
be used to find the solution of the following type
of fuzzy project crashing problems:
Maximize
ሾ  ܽ ݔ ٓ ܤ෨ܺ ٓ  ܶ෨ ܺ ሿ
ǣሺǡሻא

ǣሺǡሻא

Subject

ͳ
 ݔ െ  ݔ ൌ ൝െͳ
Ͳ
ǣሺǡሻא
ǣሺǡሻא
ሚ
ሺٚ ݔ ْ ܥ ܺ ْ ܺ ሻ  غ0,
ܺ, ܺ  0  ሺ݅ǡ ݆ሻ ܣ א.
where, ܽ = ሺ݉ ǡ ߙ ǡ ߚ ሻೕିோೕ
ܽ = ൫݉ ǡ ݊ ǡ ߙ ǡ ߚ ൯

ೕషೃೕ

݅ൌͳ
݅ൌ݊
݅  ܰ אെ ሼͳǡ ݊ሽ
ݔ = 0 or 1,

to

or

,

ܥሚ = ሺ݉Ԣ ǡ ߙԢ ǡ ߚԢ ሻೕିோೕ or
ܥሚ = ൫݉Ԣ ǡ ݊Ԣ ǡ ߙԢ ǡ ߚԢ ൯


ೕషೃೕ

෩ = ሺ݉ԢԢ ǡ ߙԢԢ ǡ ߚԢԢ ሻ ିோ or
ܶ
ೕ
ೕ
ܶ෨ = ൫݉ԢԢ ǡ ݊ԢԢ ǡ ߙԢԢ ǡ ߚԢԢ ൯

ೕషೃೕ

,
,

ܤ෨= ሺ݉ᇱᇱᇱ ǡ ߙ ᇱᇱᇱ ǡ ߚ ᇱᇱᇱ ሻିோ or
ܤ෨ = ሺ݉ᇱᇱᇱ ǡ ݊ᇱᇱᇱ ǡ ߙ ᇱᇱᇱ ǡ ߚ ᇱᇱᇱ ሻିோ
To show the limitation of the existing
method a fuzzy project crashing problem, which
cannot be solved by using the existing method
[6], is chosen in Example 4.1.
Example 4.1
Consider a project whose corresponding
network is given in Figure 1. Suppose the project
manager needs to crash the project within the
additional
total
fuzzy
budget
Rs.
ሺͳͷͲͲͲͲǡ ͳͲͲͲͲǡ ͵ͲͲͲͲǡ ͵ͲͲͲͲሻିோ ,
Where,ܮሺݔሻ ൌ ܴሺݔሻ ൌ maximum{0,ͳ െ  }ݔThe
fuzzy activity times ሺܽ ሻ, the unit fuzzy crash
cost ሺܥሚ ሻ and maximum allowable fuzzy crash
time (ܶ෨ ) for activity ሺ݅ǡ ݆ሻ ܣ א, are shown in
Table 1, Table 2 and Table 3.
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(2, 5)
Table 1
The fuzzy activity times ܽ , left shape function
ܮ ሺݔሻ, right shape function ܴ ሺݔሻ for the
project crashing
Activ ܽ ൌ ሺ݉ ǡ ݊ǡ ߙ ǡ ܮ ሺݔሻ ܴ ሺݔሻ
ߚ ሻೕషೃ
ೕ
ity
ሺ݅ǡ ݆ሻ
(1, 2) ሺͷͲǡ ͷʹǡ ͷǡ ሻభమ ିோభమ max{0, max{0,
ͳ െ ݔሽ
ͳ
െ ݔଶሽ
(1, 3) ሺͷͷǡ Ͳǡ ͵ǡ ͷሻభయ ିோభయ
max{0,
݁ ି௫
ͳ െ ݔሽ
(2, 4) ሺͲǡ Ͳǡ ͷǡ ͷሻమర ିோమర max{0, max{0,
ͳ
ͳ
െ ݔସሽ
െ ݔଶሽ
మ
(2, 5) ሺͻͷǡͳͲͲǡͷǡͳʹሻమఱ ିோమఱ ݁ ି௫
max{0,
ͳ
െ ݔଶሽ
(3, 4) ሺͷǡ ͻǡ ͵ǡ ሻయర ିோయర max{0,
݁ ି௫
ͳ െ ݔሽ
(3, 6) ሺͻ͵ǡ ͻͺǡ ͺǡ ͷሻయల ିோయల max{0, max{0,
ͳ െ ݔሽ ͳ െ ݔሽ
(4, 5) ሺͻͷǡͳͲͲǡǡͷሻరఱ ିோరఱ max{0,
݁ ି௫
ͳ
െ ݔଶሽ
మ
(4, 6) ሺͳͳͲǡ ͳͳͷǡ͵ǡͷሻరల ିோరల max{0,
݁ ି௫
ͳ െ ݔሽ
(5, 7) ሺͳʹͲǡͳ͵ͲǡǡͳͲሻఱళ ିோఱళmax{0, max{0,
ͳ
ͳ
െ ݔଶሽ
െ ݔଶሽ
(6, 7) ሺͻǡ ͳͲ͵ǡʹǡʹሻలళ ିோలళ max{0, max{0,
ͳ െ ݔሽ
ͳ
െ ݔସሽ

Table 2
The fuzzy crash cost ܥሚ , left shape function
ܮ ሺݔሻ, right shape function ܴ ሺݔሻ for the project
crashing

Activ
ity
ሺ݅ǡ ݆ሻ
(1, 2)
(1, 3)
(2, 4)

ܥሚ ൌ ሺ݉Ԣ ǡ ݊Ԣǡ
ߙԢ ǡ ߚԢ ሻೕషೃ

ܮ ሺݔሻ

ೕ

ሺͳͷͲͲǡ ʹͷͲͲǡ
max{0,
ͷͲͲǡ ͷͲͲሻ  ିோ
ͳ െ ݔሽ
భమ
భమ
ሺͳʹͲͲǡ ͳͶͲͲǡ
݁ ି௫
ͲͲǡ ʹͲͲሻ  ିோ
భయ
భయ
ሺ͵ͷͲͲǡ ͶͷͲͲǡ
݁ ି௫
ͳͷͲͲǡͳͷͲͲሻ  ିோ
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మర

మర

ܴ ሺݔሻ
max{0,
ͳ െ ݔଶሽ
max{0,
ͳ െ ݔሽ
max{0,
ͳ െ ݔଶሽ

(3, 4)
(3, 6)

(4, 5)
(4, 6)
(5, 7)

(6, 7)
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ሺͳͲͲͲǡʹͲͲͲǡ
ͷͲͲǡͷͲͲሻ 

మఱ ିோమఱ

ሺͺͲͲǡͳʹͲͲǡ
ͶͲͲǡ ͶͲͲሻ  ିோ
యర
యర
ሺͲͲǡͳͳͲͲǡ
ʹͲͲǡ ͲͲሻ  ିோ
యల

యల

max{0,
ͳ
െ ݔସሽ
max{0,
ͳ െ ݔሽ
max{0,
ͳ
െ ݔଶሽ
݁ ି௫

ሺͳͷͲͲǡʹͷͲͲǡ
ͷͲͲǡͷͲͲሻ  ିோ
రఱ
రఱ
ሺʹͲͲͲǡʹͲͲͲǡ
max{0,
ͷͲͲǡͷͲͲሻ  ିோ
ͳ െ ݔሽ
రల
రల
ͳͲͲǡʹͶͲͲǡ
max{0,
ͶͲͲǡʹͲͲሻ  ିோ
ͳ
ఱళ
ఱళ
െ ݔସሽ
ሺʹͲͲͲǡ ʹͲͲͲǡ
max{0,
ͷͲͲǡͷͲͲሻ  ିோ
ͳ െ ݔሽ
లళ
లళ

max{0,
ͳ െ ݔሽ
݁ ି௫

max{0,
ͳ െ ݔሽ

max{0,
ͳ െ ݔଶሽ
max{0,
ͳ െ ݔଶሽ
max{0,
ͳ െ ݔሽ
max{0,
ͳ െ ݔଶሽ

Table 3
෩ ,
The maximum allowable fuzzy crash time 
left shape function ܮ ሺݔሻ, right shape function
ܴ ሺݔሻ for the project crashing
Activ ܶ෨ ൌ ሺ݉ԢԢ ǡ ݊ԢԢǡ
ܮ ሺݔሻ ܴ ሺݔሻ
ߙԢԢ ǡ ߚԢԢ ሻೕషೃ
ೕ
ity
ሺ݅ǡ ݆ሻ
(1, 2)
ሺ͵ǡ ͵ǡʹǡʹሻభమ ିோభమ
max{0, max{0,
ͳ െ ݔሽ
ͳ
ଶ
െ ݔሽ
(1, 3) ሺͳͶǡ ʹͲǡ Ͷǡ Ͷሻభయ ିோభయ max{0, max{0,
ͳ െ ݔሽ ͳ െ  ݔସ ሽ
(2, 4) ሺͺǡ ͳʹǡ Ͷǡ Ͷሻమర ିோమర
max{0,
݁ ି௫
ͳ െ ݔଶሽ
(2, 5) ሺͳͲǡͳͶǡ ͳǡͳሻమఱ ିோమఱ max{0, max{0,
ͳ െ ݔሽ
ͳ
െ ݔସሽ
(3, 4) ሺͳͷǡ ʹͷǡ ͷǡ ͷሻయర ିோయర max{0,
݁ ି௫
ͳ െ ݔሽ
(3, 6) ሺͳǡ ʹǡ ͷǡ ͷሻయల ିோయల max{0, max{0,
ͳ
ͳ െ ݔସሽ
ଶ
െ ݔሽ
(4, 5) ሺͺǡͳʹǡ Ͷǡ ͺሻరఱ ିோరఱ
max{0,
݁ ି௫
ͳ െ ݔሽ
(4, 6) ሺǡ ͳͳǡ ʹǡ ሻరల ିோరల max{0, max{0,
ͳ
ͳ െ ݔଶሽ
െ ݔସሽ
(5, 7) ሺʹͲǡʹͲǡ ͳͲǡ ʹሻఱళ ିோఱళ ݁ ି௫
max{0,
ͳ െ ݔሽ
(6, 7) ሺͺǡ ͳʹǡ Ͷǡ Ͷሻలళ ିோలళ max{0,
݁ ି௫
ͳ
െ ݔଶሽ
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Subject

to
ͳ
݅ൌͳ
 ݔ െ  ݔ ൌ ൝െͳ ݅ ൌ ݊
Ͳ
݅  ܰ אെ ሼͳǡ ݊ሽ
ǣሺǡሻא
ǣሺǡሻא
ݔ = 0 or 1  ሺ݅ǡ ݆ሻ ܣ א.
Step (1d)
Solve CLP problem, obtained in Step (1c), to find
the fuzzy critical path and the optimal value,
representing the Yager’s ranking index
corresponding to total initial fuzzy completion
time of the project.

5. Proposed method
In this section, to overcome the
limitation of the existing method, pointed out in
Section 4, a new method is proposed by
modifying an existing method [6] to find the
optimal solution of fuzzy project crashing
problems. The fuzzy crash time for the project
can be obtained by using the following steps of
proposed method:
Step 1
Find the fuzzy critical path and total initial fuzzy
completion time of the project by using the
following steps of the existing method [3].
Step (1a)
Represent all the fuzzy activity times ܽ by
different types of L-R fuzzy numbers i.e., ܽ =
and use the Yager’s
൫݉ ǡ ݊ ǡ ߙ ǡ ߚ ൯
ೕషೃೕ

ranking approach, to find the Yager’s ranking
index ܫ൫ܽ ൯for allሺ݅ǡ ݆ሻ ܣ א.
Step (1b)
Formulate the chosen fuzzy critical path
problem into the following FLP problem:
෪ ሻ ݔ
  ሺܽ

Subject

ǣሺǡሻא
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ǣሺǡሻא

to
ͳ
݅ൌͳ
 ݔ െ  ݔ ൌ ൝െͳ ݅ ൌ ݊
Ͳ
݅  ܰ אെ ሼͳǡ ݊ሽ
ǣሺǡሻא
ǣሺǡሻא
ሺٚ ݔ ْ ܥሚ ܺ ْ ܺ ሻ  غ0,
ݔ = 0 or 1,
ܺ, ܺ  0  ሺ݅ǡ ݆ሻ ܣ א.
Step 3
Suppose the chosen fuzzy project crashing
problem, obtained in Step 2, have h feasible
௪ ௪
solutions and ሼݔǡ
ܺ ǡ ܺ ௪ ሽ is the  ݓ௧ feasible
solution then the aim is to be find the feasible
solution with the largest objective value i.e.,
୫ୟ୶୧୫୳୫
  ݔ ٓ ܤ෨ܺ ٓ σǣሺǡሻא ܶ෨ ܺ ሿ
ଵஸ௪ஸሾσǣሺǡሻא ܽ

Although, till now many ways has been defined
to compare fuzzy numbers but in the existing
method [6] it is assumed that if
ü
ì
~ w
~
ï
ï
w - I (B
I (Tij ) X ijw ý
)X I (a~ij ) xij
å
maximum í å
ïþ
1£ w£ h ïî j:(i, j )ÎA
j:(i, j )ÎA

å

j:(i, j )ÎA

to

ǣሺǡሻא

Subject

is

ͳ
݅ൌͳ
 ݔ െ  ݔ ൌ ൝െͳ ݅ ൌ ݊
Ͳ
݅  ܰ אെ ሼͳǡ ݊ሽ
ǣሺǡሻא
ǣሺǡሻא
ݔ = 0 or 1  ሺ݅ǡ ݆ሻ ܣ א.
Step (1c)
Convert the FLP problem, obtained in Step (1b),
into
the
following
CLP(Crisp
Linear
Programming) problem:
෪ ሻ ݔ
  ܫሺܽ
ǣሺǡሻא

Step 2
Formulate the chosen fuzzy project crashing
problem into the following FLP problem:
Maximize
ሾ  ܽ ݔ ٓ ܤ෨ܺ ٓ  ܶ෨ ܺ ሿ

~
I (a~ij ) xhij - I ( B ) X h -

୫ୟ୶୧୫୳୫
 
ଵஸ௪ஸሾσǣሺǡሻא ܽ

will also be

å

j:(i, j )ÎA

then

ݔ ٓ ܤ෨ܺ ٓ σǣሺǡሻא ܶ෨ ܺ ሿ

 ܽ ݔ ٓ ܤ෨ܺ ٓ

ǣሺǡሻא

~
I (Tij ) X ijh

 ܶ෨ ܺ

ǣሺǡሻא

where, ܫ൫ܣሚ൯ represents the Yager ranking index
[8] of an L-R flat fuzzy number ܣሚ.
In other words, the existing method [6]
have assumed that the optimal solution of the
fuzzy project crashing problem can be obtained
by solving the following crisp linear
programming problem:
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6. Advantage of proposed method over
existing method
In this section, advantage of proposed
method over existing method [6] is discussed.
The main advantage of proposed method
over existing method [6] is that proposed
method can be used to solve both type of fuzzy
project crashing problems i.e., fuzzy project
crashing problems in which all the fuzzy activity
times, fuzzy crash cost, maximum allowable
fuzzy crash time and additional fuzzy budget,
are represented by either the same type of L-R
fuzzy numbers or some or all the fuzzy activity
times, fuzzy crash cost, maximum allowable
fuzzy crash time and additional fuzzy budget are
represented by different types of L-R fuzzy
numbers.
To show the advantage of proposed
method over the existing method the results of
fuzzy project crashing problem, chosen in
Example 3.1 [6] and Example 4.1, obtained by
using the existing method [6] and proposed

IMRF Journals

method are shown in Table 4. Also the
membership function of the L-R fuzzy number,
representing the total fuzzy completion time of
the project network without additional budget
and with additional budget, is shown in Figure 2
and Figure 3 respectively.
Table 4: Results of the existing and proposed
methods
It is obvious from the results, shown in
Table 4, that the value of Yager’s ranking index
corresponding to total fuzzy completion time
with additional budget is 291.22 and the value of
Yager’s ranking index corresponding to total
fuzzy completion time without additional
budget is
350.17. Since the difference of both the values is
58.95, so on the basis of this value it can be
concluded that by adding the given additional
fuzzy budget i.e., Rs. (150000, 170000, 30000,
30000) the total fuzzy completion time of the
project can be reduced by approximately 58.95
unit of time.
1
0.9
Degree of membership function

Yager ranking index corresponding to
total fuzzy completion time (per unit
Exa- time)
mpl Existing method
Proposed
e
method
Without
With
Withou With
AdditiAdditit
Additonal
onal
Additional
budget
budget
ional
budge
budget
t
3.1
342.5
302
342.5
302
4.1
Not
Not
350.17
291.22
applicabl applicabl
e
e
é
ù
~
~
Maximize ê å I (a~ij ) xij - I ( B ) X - å I (Tij ) X ij ú
j:(i, j )ÎA
êë j:(i, j )ÎA
úû
Subject
to
ͳ
݅ൌͳ
 ݔ െ  ݔ ൌ ൝െͳ ݅ ൌ ݊
Ͳ
݅  ܰ אെ ሼͳǡ ݊ሽ
ǣሺǡሻא
ǣሺǡሻא
ሺെݔ ܫሺܥሚ ሻܺ + ܺ ሻ  0,
ݔ = 0 or 1,
ܺ, ܺ  0  ሺ݅ǡ ݆ሻ ܣ א.
Step 4
Solve CLP problem, obtained in Step 3, to find
the Yager ranking index corresponding to fuzzy
completion time and the fuzzy critical path of
the project with additional fuzzy budget.
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Figure 2. Membership function of L-R fuzzy
number representing the total maximum
completion time of the project without
additional budget
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Figure 3. Membership function of L-R fuzzy
number representing the total maximum
completion time of the project with additional
budget
7. Conclusion :In this paper, limitation of an
existing method for solving fuzzy project
crashing problems is discussed and to overcome
this limitation a new method is proposed. The
advantage of proposed method over existing
method is discussed and also to illustrate
proposed method a fuzzy project crashing
problem is solved. By comparing the results of
the existing and proposed method it is shown
that it is better to use proposed method instead
of existing method.
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