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Abstract 

In this paper, we find the critical path for the project scheduling problem using Linear 

Programming problem with the aid of interval valued trapezoidal fuzzy numbers (IVTFN) in 

parametric type with an example. 

1. Introduction 

Linear programming or linear optimization is a field of mathematics that 

deals with finding optimal values or solutions that can be described with 

linear equations and inequalities. Very often this involves finding the 

minimal or maximal values, given some conditions, or constraints. Linear 

programming is often used for problems where no exact solution is known, for 

example for planning traffic flows. Linear programming is one of the main 

methods used in Operations research. Linear optimization is a special case of 

convex optimization. It forms the basis for several methods of solving 

problems of Integer programming. In many cases, the solutions of linear 

programs can be mapped to Polyhedra, which allows solving and modeling 

certain problems geometrically. 

Minoux [2] analyses the mathematical programming theory with 

algorithms. Ton Shaochebg [5] extended the interval numbers and fuzzy 
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numbers in linear programming. Conde [1] introduced a min-max regret 

approach to the critical path method with task interval times. Usha Maduriet 

al. [6] explained fuzzy linear programming model for critical path analysis. 

Thangaraj Beaula and Vijaya [4] discussed a new method for finding the 

critical path in a fuzzy project network. Stephen Dinagar and Abirami [3] 

discussed the critical path method using interval valued fuzzy numbers. 

This paper is organized as follows. In section 1, we introduced the basic 

knowledge of Linear programming Problem to find the critical path problem. 

Some basic definitions which are useful for our work are given in section 2. In 

section 3, the definition of the interval valued fuzzy number is proposed with 

arithmetic operations are clearly explained as given in [3]. In section 4, a new 

algorithm for Linear Programming problem is explained by using interval 

valued trapezoidal fuzzy number. Finally, the application part of this work 

have been included in section 5. The conclusion part is also given in the last 

section.  

2. Preliminaries 

In this section, some important definitions and results which are useful 

to this work are presented. 

Definition 2.1. A Fuzzy set A
~

 defined on the set of real numbers R is 

said to be a fuzzy number if its membership function has the following 

characteristics. 

(i) A
~

 is convex, i.e., ( ( ) )  ( ) ( ),
~

,
~

Minimum1
~

2121 XAXAXXA =−+  for 

all RXX 21 ,  and  1,0  

(ii) A
~

 is normal i.e., there exists an RX 0  such that ( ) 1
~

0 =XA  

(iii) A
~

 is piecewise continuous. 

3. Interval Valued Fuzzy Numbers 

Definition 3.1. A fuzzy number A
~

 is R is said to be a trapezoidal fuzzy 

number if its membership function  1,0:
~

→RA  has the following 

characteristics. 
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Definition 3.2. An IVTFN A
~

 is called as zero-equivalent fuzzy number 

if ( ) 0
~

=AR  and denoted by .0̂  

Definition 3.3. An IVTFN A
~

 is called as zero fuzzy number if 

( ) ( ) 0,0,0,0,0,0,0,0
~
=A  and denoted by .0

~
 

Definition 3.4. An Interval valued fuzzy number A
~

 on R is given by 

 ( ( ) ( )) RxxxXA U
A

L
A = ,,,

~
 and ( )xU

A
L
A   for all .Rx   And it is 

denoted by  ,
~

,
~~ UL AAA =

 
where ( )LLLLL aaaaA 4321 ,,,

~
=  and 

( )UUUUU aaaaA 4321 ,,,
~

=  are the trapezoidal fuzzy numbers. 

It is also noted that .,,, 44332211
ULULLULU aaaaaaaa   

3.5. Pictorial Representation: 

Let ( ) ( ) 8,6,3,1,7,5,4,2
~
=A  ( )x

A
~  

 

Figure 2.1. IVTFN .
~
A  

Definition 3.6. The Distance between any two IVFNS A
~

 and B
~

 can be 

defined as: 
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( )  ( ) ( ) ( ) ( ) ,max
4

1~
,

~
44441111
ULULULUL bbaabbaaBAD +−+++−+=  

( ) ( ) ( ) ( ) .33332222
ULULULUL bbaabbaa +−+++−+  

The Distance between any two IVFNS A
~

 and ( ) ( ) 1,1,1,1,1,1,1,11
~
=

can be defined as: 

( )  ( ) ( ) ( ) ( ) ,1111max
4

1
1
~

,
~

4411 +−+++−+= ULUL aaaaAD  

( ) ( ) ( ) ( ) 1111 3322 +−+++−+ ULUL aaaa  

and the distance between any two IVFNS A
~

 and ( ) ( ) 0,0,0,0,0,0,0,00
~
=  

can be defined as: 

( )  ( ) ( ) ( ) ( ) ,0000max
4

1
0
~

,
~

4411 +−+++−+= ULUL aaaaAD  

( ) ( ) ( ) ( ) .0000 3322 +−+++−+ ULUL aaaa  

4. Linear Programming Problem in Parametric Form of IVTFNS 

Methodology 4.1. If all the parameters of fuzzy linear programming in 

critical path problem are represented by interval valued fuzzy numbers

( ) ( )UUUULLLL aaaaaaaa 43214321 ,,,,,,,
 
then the steps of the proposed method 

are as follows: 

Step 1. Suppose all the parameters ijA
~

 and ijX
~

 are represented by

( ) ( )UUUULLLL aaaaaaaa 43214321 ,,,,,,,  type interval valued fuzzy numbers

( ) ( )U
ij

U
ij

U
ij

U
ij

L
ij

L
ij

L
ij

L
ij dcbadcba ,,,,,,,  and ( ) ( )U

ij
U
ij

U
ij

U
ij

L
ij

L
ij

L
ij

L
ij zyxzyx  ,,,,,,,

 

respectively. Then 

Maximize 

( ) ( ) ( ) ( )

( )





Eji

U
ij

U
ij

U
ij

U
ij

L
ij

L
ij

L
ij

L
ij

U
ij

U
ij

U
ij

U
ij

L
ij

L
ij

L
ij

L
ij zyxzyxdcbadcba

,

.,,,,,,,,,,,,,,  

Subject to 



FUZZY LINEAR PROGRAMMING MODEL FOR CRITICAL  

Advances and Applications in Mathematical Sciences, Volume 20, Issue 6, April 2021 

1057 
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11111111 1,1,1,1,1,1,1,1,,,,,,,  
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U
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U
ij

U
ij

L
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L
ij

L
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L
ij zyxzyx

,

,,,,,,,  

( ) ( ) .,1,,,,,,,, nkizyxzyx U
jk

U
jk

U
jk

U
jk

L
jk

L
jk

L
jk

L
jk =  

( ) ( ) ( ) ( ) 

( )




=

Eni

U
in

U
in

U
in

U
in

L
in

L
in

L
in

L
in zyxzyx

,

1,1,1,1,1,1,1,1,,,,,,,  

( ) ( )U
ij

U
ij

U
ij

U
ij

L
ij

L
ij

L
ij

L
ij zyxzyx  ,,,,,,,  

is a non-negative IVFNS ( ) ., Eji   

Step 2. The ranking function to fuzzy linear programming of fuzzy 

critical path problems may be written as: 

Maximize 

( ) ( ) ( ) ( )

( )

.,,,,,,,,,,,,,,

,















Eji

U
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U
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U
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U
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L
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L
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L
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L
ij

U
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U
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U
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U
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L
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L
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L
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L
ij zyxzyxdcbadcba  

Subject to 

( ) ( ) ( ) ( ) 

( )




=

Eji

U
j

U
j

U
j

U
j

L
j

L
j

L
j

L
j zyxzyx

,

11111111 1,1,1,1,1,1,1,1,,,,,,,  
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Eji

U
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U
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U
ij

U
ij

L
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L
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L
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L
ij zyxzyx

,

,,,,,,,  

( ) ( ) .,1,,,,,,,, nkizyxzyx U
jk

U
jk

U
jk

U
jk

L
jk

L
jk

L
jk

L
jk =  

( ) ( ) ( ) ( ) 

( )




=

Eni

U
in

U
in

U
in

U
in

L
in

L
in

L
in

L
in zyxzyx

,

1,1,1,1,1,1,1,1,,,,,,,  

( ) ( )U
ij

U
ij

U
ij

U
ij

L
ij

L
ij

L
ij

L
ij zyxzyx  ,,,,,,,  

is a non-negative IVTFNS fuzzy number ( ) ., Eji   

Now, the crisp linear programming problem becomes: 
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Maximize 

( ) ( ) ( ) ( )
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and ( ) .,,0,,, Ejizyx U

ij
U
ij

U
ij

U
ij

  

Step 3. Find the solution U
ij

L
ij

U
ij

L
ij

U
ij

L
ij

U
ij

L
ij zzyyxx  ,,,,,,,  by solving the 

crisp Linear Programming problem, which is obtained in step 2. 
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Step 4. Find the fuzzy solution ijX
~

 by putting the values of ,, L
ij

L
ij yx

U
ij

U
ij

U
ij

U
ij

L
ij

L
ij zyxz  ,,,,,  in ( ) ( )U

ij
U
ij

U
ij

U
ij

L
ij

L
ij

L
ij

L
ijij zyxzyxX = ,,,,,,,

~
 and 

also calculate the maximum total completion fuzzy time by putting the values 

of ijX
~

 in 
( ) 


Eji ijij XA

,
.

~~
 

Step 5. Find the fuzzy critical path by combining all the activities ( )ji,  

such that ( ) ( ) .1,1,1,1,1,1,1,1
~

=ijX  

5. Numerical Illustration 

 

Figure 5.1. Network Project. 

Activity ijA  Fuzzy activity times (Hours) ijTEF
~

 

1-2 [(2,2,3,4),(1,1,4,5)] 

1-3 [(2,3,3,6),(1,2,4,7)] 

1-5 [(2,3,4,5),(1,2,5,6)] 

2-4 [(2,2,4,5), (1,1,5,6)] 

2-5 [(2,2,5,8), (1,1,6,9)] 

3-4 [(1,1,2,2), (0,0,3,3)] 

3-6 [(7,8,11,15), (6,7,12,16)] 

4-5 [(2,2,3,5), (1,2,4,6)] 

4-6 [(3,3,4,6), (2,2,5,7)] 

5-6 [(1,1,1,2), (0,0,2,3)] 

Step 1. The given problem may be formulated as follows: 

Maximize 
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 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 1212121212121212 ,,,,,,,5,4,1,1,4,3,2,2  

 ( ) ( )  ( ) ( )  UUUULLLL zyxzyx 1313131313131313 ,,,,,,,7,4,2,1,6,3,3,2  

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 1515151515151515 ,,,,,,,6,5,2,1,5,4,3,2  

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 2424242424242424 ,,,,,,,6,5,1,1,5,4,2,2  

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 2525252525252525 ,,,,,,,9,6,1,1,8,5,2,2  

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 3434343434343434 ,,,,,,,3,3,0,0,2,2,1,1  

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 3636363636363636 ,,,,,,,16,12,7,6,15,11,8,7  

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 4545454545454545 ,,,,,,,6,4,2,1,5,3,2,2  

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 4646464646464646 ,,,,,,,7,5,2,2,6,4,3,3  

 ( ) ( )  ( ) ( ).,,,,,,,3,2,0,0,2,1,1,1 5656565656565656
UUUULLLL zyxzyx   

Subject to the constrains 

( ) ( ) ( ),,,,,,,,,,, 131313131212121212121212
LLLLUUUULLLL zyxzyxzyx 

 

( )UUUU zyx 13131313 ,,,  

( ) ( ) ( ) ( ) ,1,1,1,1,1,1,1,1,,,,,,, 1515151515151515 = UUUULLLL zyxzyx  

( ) ( ) ( ),,,,,,,,,,, 252525252424242424242424
LLLLUUUULLLL zyxzyxzyx 

 

( )UUUU zyx 25252525 ,,,   

( ) ( ),,,,,,,, 1212121212121212
UUUULLLL zyxzyx =  

( ) ( ) ( ),,,,,,,,,,, 363636363434343434343434
LLLLUUUULLLL zyxzyxzyx 

 

( )UUUU zyx 36363636 ,,,   

( ) ( ),,,,,,,, 1313131313131313
UUUULLLL zyxzyx =  

( ) ( ) ( ),,,,,,,,,,, 464646464545454545454545
LLLLUUUULLLL zyxzyxzyx 
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( )UUUU zyx 46464646 ,,,   

( ) ( ) ( ),,,,,,,,,,, 343434342424242424242424
LLLLUUUULLLL zyxzyxzyx =

 

( ),,,, 34343434
UUUU zyx   

( ) ( ) ( ),,,,,,,,,,, 151515155656565656565656
LLLLUUUULLLL zyxzyxzyx =

 

( )UUUU zyx 15151515 ,,,  

( ) ( ) ( ),,,,,,,,,,, 454545452525252525252525
LLLLUUUULLLL zyxzyxzyx 

 

( ),,,, 45454545
UUUU zyx   

and 

( ) ( ) ( ),,,,,,,,,,, 464646463636363636363636
LLLLUUUULLLL zyxzyxzyx 

 

( ) UUUU zyx 46464646 ,,,  

( ) ( ) ( ) ( ) 1,1,1,1,1,1,1,1,,,,,,, 5656565656565656 = UUUULLLL zyxzyx  

Where  ( ) ( )  ( ) ( )  ( ) ( ) 6,5,1,1,5,4,2,2,6,5,2,1,5,4,3,2,7,4,2,1,6,3,3,2

( ) ( )  ( ) ( )  ( ) ( ) 16,12,7,6,15,11,8,7,3,3,0,0,2,2,1,1,9,6,1,1,8,5,2,2

( ) ( )  ( ) ( )  ( ) ( ) 3,2,0,0,2,1,1,1,7,5,2,2,6,4,3,3,6,4,2,1,5,3,2,2  are 

non-negative Interval valued fuzzy numbers. 

Step 2. Using ranking function to the fuzzy linear programming problem, 

step 1, may be written as, 

Maximize

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 1212121212121212 ,,,,,,,5,4,1,1,4,3,2,2  

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 1313131313131313 ,,,,,,,7,4,2,1,4,3,3,2  

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 1515151515151515 ,,,,,,,6,5,2,1,5,4,3,2  

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 2424242424242424 ,,,,,,,6,5,1,1,5,4,2,2  
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 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 2525252525252525 ,,,,,,,9,6,1,1,8,5,2,2  

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 3434343434343434 ,,,,,,,3,3,0,0,2,2,1,1  

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 3636363636363636 ,,,,,,,16,12,7,6,15,11,8,7  

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 4545454545454545 ,,,,,,,6,4,2,1,5,3,2,2  

 ( ) ( )  ( ) ( ) UUUULLLL zyxzyx 4646464646464646 ,,,,,,,7,5,2,2,6,4,3,3  

 ( ) ( )  ( ) ( ).,,,,,,,3,2,0,0,2,1,1,1 5656565656565656
UUUULLLL zyxzyx   

Subject to the constrains 

( ) ( ) ( ),,,,,,,,,,, 131313131212121212121212
LLLLUUUULLLL zyxzyxzyx 

 

( )UUUU zyx 13131313 ,,,  

( ) ( ) ( ) ( ) ,1,1,1,1,1,1,1,1,,,,,,, 1515151515151515 = UUUULLLL zyxzyx  

( ) ( ) ( ),,,,,,,,,,, 252525252424242424242424
LLLLUUUULLLL zyxzyxzyx 

 

( )UUUU zyx 25252525 ,,,   

( ) ( ),,,,,,,, 1212121212121212
UUUULLLL zyxzyx =  

( ) ( ) ( ),,,,,,,,,,, 363636363434343434343434
LLLLUUUULLLL zyxzyxzyx 

 

( )UUUU zyx 36363636 ,,,   

( ) ( )UUUULLLL zyxzyx 1313131313131313 ,,,,,,, =  

( ) ( ) ( ),,,,,,,,,,, 464646464545454545454545
LLLLUUUULLLL zyxzyxzyx 

 

( )UUUU zyx 46464646 ,,,   

( ) ( ) ( ) ( )UUUULLLLUUUULLLL zyxzyxzyxzyx 34343434343434342424242424242424 ,,,,,,,,,,,,,, =  

( ) ( ) ( ) ( )= UUUULLLLUUUULLLL zyxzyxzyxzyx 15151515151515155656565656565656 ,,,,,,,,,,,,,,  
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( ) ( ) ( ) ( ),,,,,,,,,,,,,,, 45454545454545452525252525252525
UUUULLLLUUUULLLL zyxzyxzyxzyx   

and 

( ) ( ) ( ) ( )UUUULLLLUUUULLLL zyxzyxzyxzyx 46464646464646463636363636363636 ,,,,,,,,,,,,,,   

( ) ( ) ( ) ( ) .1,1,1,1,1,1,1,1,,,,,,, 5656565656565656 = UUUULLLL zyxzyx  

Where  ( ) ( )  ( ) ( )  ( ) ( ) 6,5,1,1,5,4,2,2,6,5,2,1,5,4,3,2,7,4,2,1,6,3,3,2

( ) ( )  ( ) ( )  ( ) ( ) 16,12,7,6,15,11,8,7,3,3,0,0,2,2,1,1,9,6,1,1,8,5,2,2

( ) ( )  ( ) ( )  ( ) ( ) 3,2,0,0,2,1,1,1,7,5,2,2,6,4,3,3,6,4,2,1,5,3,2,2  are 

non-negative Interval valued fuzzy numbers. 

The crisp Linear Programming problem becomes: 

Maximize 

 UUUULLLL zyxzyx 1212121212121212 625.05.0125.0125.05.0375.025.025.0 +++++++  

UUUULLLL zyxzyx 1313131313131313 875.05.025.0125.075.0375.0375.025.0 ++++++++
 

UUUULLLL zyxzyx 1515151515151515 75.0625.025.0125.0625.05.0375.025.0 ++++++++
 

UUUULLLL zyxzyx 2424242424242424 75.0625.0125.0125.0625.05.025.025.0 ++++++++  

UUUULLLL zyxzyx 2525252525252525 125.175.0125.0125.0625.025.025.0 +++++++
 

UUUULLLL zyxzyx 3434343434343434 375.0375.00025.025.0125.0125.0 ++++++++  

UUUULLLL zyxzyx 3636363636363636 25.1875.075.0875.1375.1875.0 ++++++++  

UUULLLL zyxzyx 45454545454545 5.025.0125.0625.0375.0375.025.0 +++++++  

ULLLLU xzyx 464646464645 25.075.05.0375.0375.075.0 ++++++
  

ULLLLUUU xyyxzy 5656565656464646 025.0125.0125.0125.0875.0625.025.0 +++++++
 

.375.025.00 565656
UUU zy +++  

Maximize 

 UUUULLLL zyxzyx 1212121212121212 625.05.0125.0125.05.0375.025.025.0 +++++++  

UUULLLL zyxzyx 13131313131313 5.025.0125.075.0375.0375.025.0 ++++++
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LLU yx 151513 375.025.0875.0 +++  

LUUUULL xzyxz 24151515151515 25.075.0625.025.0125.0625.05.0 +++++++
 

+++++ ULLL xzy 24242424 125.0625.05.025.0  

ULLLLUUU xzyxzy 2525252525242424 125.0625.025.025.075.0625.0125.0 +++++++
 

+++++ LUUU xzy 34252525 125.0125.175.0125.0  

UUUULLL zyxzy 34343434343434 375.0375.00025.025.0125.0 ++++++  

UUULLLL zyxzyx 36363636363636 5.1875.075.0875.1375.1875.0 +++++++  

+++++ LLLU zyx 45454536 375.0375.025.02  

LLLUUUUL zyxzyx 4646464545454545 5.0375.0375.075.05.025.0125.0625.0 +++++++
 

UUUL zyx 46464646 625.025.025.075.0 ++++  

.0125.0125.0125.0875.0 56565646 ++++ LLLU zyx
 

Subject to the constraints  

,1,1,1,1 151312151312151312151312 =++=++=++=++ UUULLLUUULLL yyyyyyxxxxxx  

,1,1,1,1 151312151312151312151312 =++=++=++=++ UUULLLUUULLL zzzzzz  

.375.025.00025., 5656565656122524
UUUULLLL zyxxxx ++++=+  

Subject to the constraints  

,1,1,1,1 151312151312151312151312 =++=++=++=++ UUULLLUUULLL yyyyyyxxxxxx  

,1,1,1,1 151312151312151312151312 =++=++=++=++ UUULLLUUULLL zzzzzz  

,,,, 122524122524122524122524
UUULLLUUULLL yyyuyyxxxxxx =+=+=+=+  

,,,, 122524122524122524122524
UUULLLUUULLL zzzzzz =+=+=+=+  
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,,,, 133634133634133634133634
UUULLLUUULLL yyyyyyxxxxxx =+=+=+=+  

,,,, 133634133634133634133634
UUULLLUUULLL zzzzzz =+=+=+=+  

ULLLLUUUULLLL yyyyyxxxxxxxx 45342446453424464534244645 ,, ++=++=++=+
 

=+++=++=+ UULLLLUUU zzzzzzyyy 464534244645342446 ,
 

LLLUUUULLLLUU xxxzz 25155634244645342446453424 ,,, +=+=++=++

UUULLLLUUUUL yyyyyyyxxxxx 251556452515564525155645 ,,, +=++=++=+

,,,, 45251556452515564525155645
LLLLUUUULLLLU zzzzzzzzy ++=++=++=+

LLUUULLLUUUU yyxxxxxx 463656463656463645251556 ,1,,1, +=++=++++=

LUUULLLUUUL zzzzzzyyyy 3656463656463656463656 ,1,1,1,1 =++=++=++=+

LLUULLUUULL yzxyxy 1212121212125646365646 ,0,0,1,1 −−−=++=++

,0,0,0,0,0,0 13131313121212121212 −−−−− UULLUULLUU xyxyzzyz

LLLUULLUULL zyzyzxyxy 1515151515151515151515 ,0,0,0,0,0 −−−−−

LLUULLUULLL zyzyzxyxyz 2424242424241524242415 ,0,0,0,0,0 −−−−−−

,0,0,0,0,0,0 25252525252524242424 −−−−− LLUULLLLLL yzxyxyzyz

LUULLUULLUU zxyxyzzyz 3434343434252525252525 ,0,0,0,0,0 −−−−−

UULLUULLUUL xyxyzzyzy 3636363634343434343434 ,0,0,0,0,0 −−−−−−

,0,0,0,0,0,0 45453636363636363636 −−−−− LLUULLUULL xyzzyzyz

LUULLUULLUU yzzyzyzxy 4645454545454545454545 ,0,0,0,0,0 −−−−−

UULLUULLUUL zzyzyzxyx 4646464646464646464646 ,0,0,0,0,0 −−−−−−

,0,0,0,0,0,0 56565656565656565656 −−−−− LLUULLUULL zyzyzxyxy

,05656 − UU z  

and 

,,,,,,,,,,,,,,, 131313121212121212121212121212
ULLUULLUULLUULL yxyzzyzyzxyxy 

 

,,,,,,,,,,,,,,, 151515151515131313131313131313
LLUULLUULLUULLU yzxyxyzzyzyzx 

 

,,,,,,,,,,,,,,, 242424242424242424151515151515
LUULLUULLUULLUU yzyzxyxyzzyz 

 

,,,,,,,,,,,,,,, 252525252525252525252525242424
UULLUULLUULLUUL zzyzyzxyxyzz 

 

,,,,,,,,,,,,,,, 363636343434343434343434343434
ULLUULLUULLUULL yxyzzyzyzxyxy 
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,,,,,,,,,,,,,,, 454545454545363636363636363636
LLUULLUULLUULLU yzxyxyzzyzyzx 

 

,,,,,,,,,,,,,,, 464646464646464646454545454545
LUULLUULLUULLUU yzyzxyxyzzyz 

 

0,,,,,,,,,,,,,, 565656565656565656565656464646  UULLUULLUULLUUL zzyzyzxyxyzz  

Step 3. On solving crisp linear programming using TORA system, obtain 

in step2, solution is ,13636363613131313 ======== LLLLLLLL zyxzyx

13636363613131313 ======== UUUUUUUU zyxzyx  and the remaining all 

values 

,,,,,,,,,,,,,, 2424242424241212121212121212
ULULULULULULUL zzyyxxzzyyxx   

,,,,,,,,,,,,,, 3434343425252525252525252424
ULULULULULULUL yyxxzzyyxx   

,,,,,,,,,,,,,, 4646454545454545454534343434
ULULULULULULUL xxzzyyxxzz   

ULULULULULULUL zzyyxxzzyy 5656565656565656464646464646 ,,,,,,,,,,,,, 
 
are zero. 

Step 4. Putting the values of U
ij

L
ij

U
ij

L
ij

U
ij

L
ij

U
ij

L
ij zzyyxx  ,,,,,,,  in  

( ) ( ).,,,,,,,
~ U

ij
U
ij

U
ij

U
ij

L
ij

L
ij

L
ij

L
ijij zyxzyxX =  

The solution is ( ) ( )  ( ) ( ) 1,1,1,1,1,1,1,1~,0,0,0,0,0,0,0,0~
1312 == xx  

( ) ( )  ( ) ( ) ,0,0,0,0,0,0,0,0~,0,0,0,0,0,0,0,0~
2415 == xx  

( ) ( )  ( ) ( ) ,0,0,0,0,0,0,0,0~,0,0,0,0,0,0,0,0~
3425 == xx  

( ) ( )  ( ) ( ) ,0,0,0,0,0,0,0,0~,1,1,1,1,1,1,1,1~
4536 == xx  

( ) ( )  ( ) ( ) ,0,0,0,0,0,0,0,0~,0,0,0,0,0,0,0,0~
5646 == xx  

Step 5. Using the fuzzy solution, the fuzzy critical path is 1-3-6. 

Replacing the values of U
ij

L
ij

U
ij

L
ij

U
ij

L
ij

U
ij

L
ij zzyyxx  ,,,,,,,  in step 1, the 

maximum total completion fuzzy time is [(9,11,14,21),(7,9,16,23)]. Hence, in 

this problem, the fuzzy critical path is 1-3-6 and the corresponding maximum 

total completion fuzzy time is [(9,11,14,21), (7,9,16, 23)] respectively. 



FUZZY LINEAR PROGRAMMING MODEL FOR CRITICAL  

Advances and Applications in Mathematical Sciences, Volume 20, Issue 6, April 2021 

1067 

Conclusion 

In this paper, a new method has been employed to find the critical path 

in the project scheduling problem for the Linear Programming Problems 

using IVFNS. A distinct algorithmic approach has been proposed for finding 

the critical path in project network and also few relevant properties of the 

above said notions have been proposed in this work. 
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