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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., AALX; + (1 - 2)X5) = Minimum {A(X; ), A(X5)}, for
all X;, Xy € R and A € [0, 1]

(i) A is normal i.e., there exists an X, € R such that A(X,) =1
(111) 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 A : R —[0,1] has the following

characteristics.
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(x—a)
(ag —a;)’
1l,a9 <x <ag
(x — 04)
(ag —ay)’
0, otherwise

a4 < x < Qg

py(x) =
as <x <ay

Definition 3.2. An IVTFN 4 is called as zero-equivalent fuzzy number
if R(A) = 0 and denoted by 0.

Definition 3.3. An IVIFN A is called as zero fuzzy number if
A =[(0, 0, 0, 0), (0, 0, 0, 0)] and denoted by 0.

Definition 3.4. An Interval valued fuzzy number A on R is given by

A ={X, (05 (x), WY (x)), x € R} and ph < pY(x) for all x € R. And it is
denoted by A = [EL, ZU], where AL = (alL, aQL, a3L, af) and
AV = (alU, ag, ag, ag) are the trapezoidal fuzzy numbers.

It is also noted that alU < alL, azU < aé, agl} < ag, af < ag.

3.5. Pictorial Representation:

Let A =[(2,4,5,7), (1,3, 6,8)] nzk)

|

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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v w1
D(4, B) = ymax{ (af +af') - 6f + ()| +| (af +af) - (bF +5])],

| (@ +a¥)—@F +bY) | +] (af +af)-@F +8Y) |}

The Distance between any two IVFNS A and 1 = [(A,1,1,1),(1,1,1,1)]

can be defined as:
D(4, T) = 3 max | (af +af') = (0 +1)| +| (af +af)-@+1)],

|(@f +af)-@+1)|+|(aF +af)-(1+1) )

and the distance between any two IVFNS A and 0 = [(0, 0, 0, 0), (0, 0, 0, 0)]

can be defined as:
D(4,0) = pmax{| (af +a')-(0+0) | +] (@} +af)-(0+0)],
| (af +a5)-(0+0)]+](af +af)-(0+0)].

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
L L L _L u U U U
(a1, a3, a3, ay’), (a7, a5 , a3 , af )] then the steps of the proposed method

are as follows:

Step 1. Suppose all the parameters ;lij and Xij are represented by

(o, ok, ak, al), @V, oY, a¥, a¥)] type interval valued fuzzy numbers
L ;L L 4L v ,u U 43U L L _L L v U _U U
[(ay abij acij ’dz] )7 (aij ’bl:i 7cij ’dl] )] and [(xz]’ yzja Zij » Yij )7 (xl] ) yl] ’ Zi]‘ s ij )]

respectively. Then
Maximize
L 3L L 4L v ,u U ;U L L _L L u U _U U
Z[(aU abij ,Cij ’dzj )7 (aij ’bU 7Cij ’dlj )]®[(xz] ’yij azij ’Yij )’ (xl] ayij ’Zij ’YU )]
@, ))eE

Subject to
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2 L L _L , L v U U U
[(xlj’ylj’zlj’YIj)9(x1j’y1j921j7Ylj)]z[(1’1’191)’(1’19191)]
(@ J)eE

L
Z[(xz] ’yjl’zl] 7Yz]) (xlj 9yl] 7211 > Vij )]
(i,j)eE

L L _L L
= [(%5%> Yik» Zjks Vik): (x%’ %,z%, U)] i#1,k#n.

u U U U
Mk b 2o vh) a6l 38 2 =101, 1,1), (@11, 1))
(@I, n)eE

L L U U U U
(7 i L,,YU)(x LYy 2o 1))
is a non-negative IVFNS V(i, j) € E.

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

critical path problems may be written as:

Maximize
L U U U L u U U U
R| D laf.bf cf.df) @] bf o d @l vl 2f vk e o 2 T,
(i,j)eE
Subject to

L L L _L u U U U
ey, by, 25 vb) @ o 20 AU = 10,1, 1,1), 0, 1,1, 1))
(@, j)eE

L L
Z[(xij, Yij, ? i] ’ Yz]) (an yU 'l'], YU)]
(@, j)eE

L L L L U u U U
:[(xjk, yjk’zjk’ij)’ (x]k, ]k’zjk’ )] i =1, k£ n.

U U U
DMk b 2ho b Gl 3 2 =101, 1,1), (111, 1))
(i, n)eE

u U U U
[(JCU > yL_] > ZU s YL]) (xl] » Yij o %450 Vij )]

is a non-negative IVTFNS fuzzy number V(i, j) € E.
Now, the crisp linear programming problem becomes:
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Maximize

R| Y laf.bf.cf.df) @l b7 o d @0l o 2f vk e o 25 v

(i, J)eE
Subject to
L L
@, j)eE @, j)eE @, j)eE (1 J)eE
U _ U _ U _ U _
1, j)eE @, j)eE @, j)eE 1, j)eE
b1 Yeh Yo Yalisvken
i:(i, j)eA J:(j, k)eA  i(i, ])eA 70, k)eA

20 = Qe D= D yizlken

ii, )eA  j:(j, k)eA (i, )eA  ji(j, k)eA

Zz{;: szLk, Zziljjz l;ez;tlk;tn

i(i, )eA  j:(j, k)eA @i, j)eA  ji(j, k)eA

21/5’: Zy]Lk, Zygz Z')/%iil,kin,

i, )eA  J:(, k)eA @G, j)eA  j:(, k)eA

Zxﬁlzl, Zyiﬁ:l, zk =1, Zyézl

i:(i, n)eE i:(i, n)eE i:(i, n)eE i:(i, n)eE
U U U U
D =h D=l Da =l D=1
i:(i, n)eE i:(i, n)eE i:(i, n)eE i:(i, n)eE

L L U U L L U U
Yij —x; 20, Vi T Xij 2 0,z —yj 20, 2~V 2 0,

L U
Vi ~ 2 = 0,7y — 2 =0,

L L L T
Xij yl], Zi, v 2 0, V(i, j) € E and xU l[]J ‘l‘]a Y;J 2 0, V(l, ]) € E.

Step 3. Find the solution xig‘, x.(.], yl%, yi[j] 25, .U, Vi Y f]] by solving the
crisp Linear Programming problem, which is obtained in step 2.
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Step 4. Find the fuzzy solution )Z'ij by putting the values of xifj, in;,

L . L .U .U U.U : % _yok L L Ly U U U .U
Zijo Yijs Xij 5 Vij o Zijs Vg 1M Xij _[(xlj’ yl]’zlj7YL])7 (xij’yij’zij’yij )] and

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

of X,J n Z(i,j)eE AU ® Xl]
Step 5. Find the fuzzy critical path by combining all the activities (i, j)
such that X; = [(1,1,1,1), (1,1, 1, 1)].

5. Numerical Illustration

Figure 5.1. Network Project.

Activity A;; Fuzzy activity times (Hours) FE’Tij
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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{2 2.8, 4), 1, 1, 4, 5)]| ® [(xf, ¥i3, 215, vi3). (b, 35, 215, vE2)]@
{2 3.3,6). 1, 2, 4, T ® [(xfs, ¥3. 23, v13). (xf3. 313, 215, vHH)] @
{2 3. 4,5). (L 2 5, 6)]® (x5, y15. 215, vi5). ({5, ¥15, 215, vi5)] @
{2 2. 4,5), 1.1, 5 6)] ®[(x51, y51. 254, v54). (x5, ¥54. 254, v5,)] @
{2 2 5 8), (11 6 9] ® (x5, ¥35. 235. v55). (x55. ¥55. 255, v5s)] @
1,2, 2). 0,0, 3, 3] ® [(x54, ¥54. 234, v50). (5h. 54, 254, o)l @
{(7. 8,11, 15), (6, 7,12, 16)| ® [(x55. 36, 236. v56): (x56. 56 256 v56)] @
{2 2.8, 5), (1 2. 4, 6)| ® [(xf5, ¥i5. 245, vi5) (x5, ¥55. 255, 155)] @
3.3, 4, 6), (2. 2,5, T ® [(xfs. ¥is. 246, vi6): (6. Y56 256, v16)] @

L L L L\(.U U .U .U
{1, 1,1, 2), 0,0, 2, 3)] ® [(x56, Y56 2565 Y56 ) (X56> Y565 2565 Y56 )]}-

Subject to the constrains

(i3, 32, 215, 1i2), (x12, ¥1b, 215, 2] @ [(xfs, {5, 23, vi3),
({3, ¥15, 215, v13)] @

[t o5, 215, vi5). (x5, 915, 205, vi5)] = [, 11, 1), (L 1, 1, 1),
(254, 54> 250, v5a) (654, ¥54, 254, v50)] @ [(x35, ¥55, 255, 155),
(55, 555,255, 755)]

= [(xfy, yi3, 213, vi2), (xfh, ¥12. 202, v2)],

[(x32, 54> 280, v50), (65, 5 250, v50)] @ [(xd6, ¥36. 236, v36):
(x56. 356 56 v56)]

= [(xfs, 5, 23, vis), (xfh, o135, 213, v5))

[(xf5. vi5. 245, vis) (55, ¥55. 255, v%5)] @ [(xds. ¥is. 246, vi6).
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(56, 6, 246, 136 )]
=[5y, ¥54. 254, v50). (5, ¥5h. 250 5N @ [(xdy, v84. 234, v50),
(cha. 51, 251, YL
[(xés’ y5L6’ 25L67 YEI;G)’ (xg(;, yge, 25?6, Y5U6)] = [(le5, y1L5> 21L5, Y%s),
({5, ¥i5, 215, v5)] @
[(x35. ¥55. 255, 155). (x55. ¥55. 255, v595)] @ [(xds, 5. 245, vi5).
(85, 45, 285, Y15)],
and
[(x36. ¥36. 236, v36): (56, Y56, 256, v56)] ® [(xds, ¥is. 246, vi6):
(56, ¥, 216, 716)] @

L L L L U U U U
[(x56, ¥56: 256> Y56 ) (X56> Y565 256> ¥56)] = [(1L 1, 1, 1), (1, 1, 1, 1)]

Where  {[(2,3,3,6),(1,2,4,7),[(2 3,4,5),(1,2,5,6)],[(2,2,4,5), (1, 1,5, 6)]
[(2, 2 5,8), (11,6 9),[1 1,2, 2), 0,0,3,3), [(7, 8, 11, 15), (6, 7, 12, 16)]
(2,2 38 5), (12 4,6),[3 3,4, 6), (2,25 7)],[111,2),(0,0,2 3)] 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
L L _L _L U U U U
R{(2, 2,3, 4), (1, 1, 4, 5)] ®[(x12, Y13, 212, ¥12) (X712, Y12, 2125 V12)] ®
L L _L L U U U .U
12, 3,3, 4), (1, 2, 4, )] ®[(x13, ¥13, 215, 713), (*15, Y13, 213, ¥13)] @
L

L L L U U U U
(2,3, 4,5), (1,2 5, 6)]®[(xi5, Y15, 215 Y15)> (*15, Y15, 215> V15)] @

L L L L U U U U
{[(27 2a 47 5)7 (17 13 57 6)] ® [(x247 Y24, 224> YZ4)7 (x249 Y245 224> Y24)] ®
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{2 2.5, 8), (1,1, 6, 9)] ® [(xd5, ¥35. 255, 155). (x55, 55, 255, v55)] @
1@, 1,2 2), 0,0, 3, 3)]®[(x&y, ¥54, 281, v51) @5, ¥54, 254, w5l @
{7, 8,11, 15), (6, 7,12, 16)] ® [(x55, 6. 256, v86). (x5, ¥56. 256, v56)] @
{2 2.3,5), (1, 2, 4, 6)]® [(xd5, vi5. 245, vi5), (x5, ¥55. 255, v55)] @
3.3, 4, 6), (2, 2,5, 1) ® [(xfs. ¥is. 246, vi6): (x5, Y56 256, 116)] @

L L L L U U u U
@, 1,1, 2), 0, 0, 2, 3)] ® [(x56, 56, 2565 56 ) (X56, Y565 2565 V56)]}-
Subject to the constrains

L L _L _L u .U U .U L L _L L
[(x12, Y12, 212> V12), (X132, Y12, 212, Y12)] ® [(x13, Y155 213, Y13);

({3, ¥15, 213, vi3)] @

[t 315 215, vi5) (xib, 915, 215, vi5)] = [, 1,1, 1), (1 1,1, 1),
[(x51, ¥94. 254, v5a). (65, ¥54. 250, v9)1 @ [(x35, ¥35. 235, vE5),
(55, 85,255,755 )]
= [(xfs, 3, 2f5, vio), (xfh, 512, 212, ¥,

(x50, ¥Es 28 vE), 5h, ¥84, 284, vED] @ [(eds, ¥36, 236, v36)
(56, 56, 256 156)]
= [(xf3, 215, 215, vis), (515, 315, 203, V13)]

[(xds. ¥i5. 245, vi5) (55, ¥55. 255, v35)] @ [(cds, vd6: 246, vi6):
(xf6, ¥i6, 216, vis)]
z[(x%4ay,‘§472,‘§4’“/%4)7 (x2U4,y%,ngy&)]@[(xgﬁ,y;§.‘4,z§4,y§4), (x?ﬂyy?ﬂ,Z%,Yssz)]

L L _L . L v .U U .U L L _L L\/.U .U _U.U
[(x56’y56’256’y56)’(x56’y56’256’Y56)]:[(x15’y15’215’V15)’(x15’y15’215’Y15)]®
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L L _L .LN/U U U .U L L _L .LN/nU U U .U
[(x25,y25,225,Y25),(x257y25,225,Y25)]@[(x45,y45,2457Y45),(x45,y45’245’Y45)],

and
L L L L\, U .U U.U L L _L LU U U U
[(x36’y3672367y36)’(x367y36’236’736)]®[(x467y46az46vY46):(x467y46,z467y46)]

L L _L L U U U U
[(x56, ¥56> 256> Y56): (¥56. ¥56> 256> V56)] = [(1, 1, 1, 1), (1, 1, 1, 1)].

Where  {[(2,3,3,6),(1,2,4,7),[(2 3,4,5),(1,25,6)],[(2,2,4,5), (1, 1,5, 6)]

[(2, 2, 5,8), (11,6 9), 11,2 2), 0,0,3,3)], [(7, 8, 11, 15), (6, 7, 12, 16)]
(2,2 3,5), (1,2 4,6),[3 3,4, 6), (2,2 5 7)],[1,1,1,2),(0,0,2 3)] are

non-negative Interval valued fuzzy numbers.
The crisp Linear Programming problem becomes:

Maximize

[0.25x1% +0.25y{% +0.3752%% + 0.5y +0.125x, +0.125y5, +0.52% +0.625vY,

+0.25x14 +0.375y1% +0.37521% +0.75y15 +0.125x % +0.25y% +0.52% +0.875y1,
+0.25x15 +0.8375y1% +0.521% +0.625y% +0.125x1, +0.25y{ +0.62521 +0.75y}%
+0.25x%, +0.25y5, +0.52Z, +0.625v%, +0.125x, +0.125,Y, +0.6252Y, +0.75vY,
0.25xk5 +0.25yL +0.62522% + 5= +0.125x 0% +0.125y5% +0.7525; +1.125¢5;
+0.125x%, +0.125y%, +0.252%, +0.25vL, +0xY, +0yY, +0.3752Y, +0.375¢Y,
+0.875xdy + yhe +1.375244 +1.875yL5 +0.75x55 +0.875y5 +1.525; + 245
+0.25xk +0.375yk +0.3752% +0.625y%: +0.125x % +0.25y%5 +0.52%5
+0.75yY5 +0.375x ks +0.375y ks +0.5215 +0.75y 55 +0.25x 5

+0.25y55 +0.6252550.875y Y5 +0.125xk5 +0.125y%5 +0.125yk5 +0.25yL + 0x%;

+0y%% +0.2528 +0.3757%.
Maximize

[0.25x1% +0.25y%% +0.83752{%5 + 0.5y +0.125x%, + 0.125y% +0.525 +0.625¢%,

0.25x{4 +0.8375y14 +0.8752{5 + 0.75y15 +0.125x% +0.25y% +0.52Y,
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+0.875y% +0.25x1% +0.375y1%
+0.521% +0.625y1% +0.125x% +0.25y" +0.62521% +0.75¢{; +0.25xL,
+0.25y%, +0.52%, +0.625y%, +0.125x7, +
0.125yY, +0.6252Y, +0.75y5, +0.25xL5 +0.25y +0.62524% + y&c +0.125xY;
+0.125y5% +0.7525 +1.125¢5 +0.125x%, +
0.125y%, +0.252%, +0.25v%, +0xY, + 055, +0.37528, +0.375¢Y,
+0.875x L + yhe +1.8752%5 +1.875yLs +0.75x 55 +0.875y%% +1.5235
+2y5s +0.25x 8 +0.375yk +0.37520% +
0.625yk +0.125x %% +0.25y%5 +0.52%5 +0.75yY5 +0.375x 5 +0.375y ks + 0.5z
+0.75v%s +0.25x %% +0.25y5 +0.6252%;
0.875v5s +0.125x%, +0.125y% +0.12524 + 0.
Subject to the constraints
xfy +afy +xfs =1 alh + x5 +x{5 =1, yls + yf5 + 315 =1, y1o + ¥i5 + 75 =1,
iy +aiy+ais =120 + 2 + 205 =L yiz +1is +vis = Lyia +vi +1i5 =1,
xdy v xds = xky, 25y + 0l + 095 +0.2525 +0.375y 5.
Subject to the constraints
le2 +le3 +le5 =1,x1% +x% +x1% =1, yle +y1L3 +y1L5 =1, y1UQ +y1l{9, +y1% =1,
sy +aiy oy =120 +2is v 2ty = Lyip +vis +vis =Lyl +vi +1i5 =1,
X3y + X35 = Xip, X5y + X35 = Xib, V¥4 + ¥a5 = Uly, Yoy + Y55 = Vi,

L L L U U U . L L L U U U
294 t+ 295 = 2192, 224 + 295 = 212, Y24 T Y25 = V12> Y24 T Y25 = V12,
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x?ﬁ; + x?fes = le3 x;l;]4 + xge = x% y3€4 + y:§6 = y1L3’ y513]4 + y:% = y1U3,
2hy + 286 = 2y, 280 + 28 = 213, v+ vds = vis, vBL + 6 = vihs
x£5 +x£6 = x2L4 +x9]}4,x% +xZ3 :xgx +x§]4, y£5 +yfe = yé:4 +y§4 +y£]5

U U U _L L L L U, .U
+ Y46 = Y24 T V34, B45 T 246 = 224 T 234 T 245 + 246 =
U ., .U .L L L L U ..U U ..U L L L
224 * 234> Y45 T Y46 = Y24 T Y34, Y45 T V46 = Y24 + V34, X56 = ¥15 T X25
L U U, .U U L L L L U U, U
+ Xy5, X56 = X15 + X95 + X45, Y56 = Y15 t Y25 t V45, Y56 = V15 + Y25
U _L L . L L U U, U ., .U L L L L
+ Y45, @56 = 215 + 295 T 245, @56 = 215 + 225 T 245, Y56 = Y15 t Y25 * V45,
U U ..U, U .L L L U U .U L L
Y56 = Y15 + Y25 + VY45, X¥36 + X4p + X56 = 1, X36, + X46 + X56 = 1, Y36 + Va6
L U, .U ,.U L L L U, .U ..U L
+y56 =1, ¥36 + Y46 + Y56 = L, 236 + 246 + 256 = 1, 236 + 246 + 256 = 1, V36
L L u . U, U L L U U L L
+ 746 +Y56 =1, v36 +Y46 +v56 =1 y12 — %12 2 0, y19 —x12 2 0, 213 —y12
L U
>0, 2%~y 20,98 — 25 20,48 —212 >0, yi3 —x13 0, ¥4 —x{5 2 0,
L U L
yis — x5 2 0, yi5 —x{5 2 0, 215 —3’15 > 0, 2{% —y15 >0, yi5 —2f5 2 0, vf5
L L L U U L L
—2l5 20, y3y — x5y 20, y5y —«ff 2 0, 224 ~¥54 20,25, -5, 20, v§y - 28,
L L L U L L
>0, 255 - y5y 2 0, v5y — 2y = 0, yi5 —ads 2 0, y55 — 255 2 0, 255 — y35 2 0,
u U L L U L U U L
25 — 55 2 0, vhs — 285 > 0, y55 — 255 = 0, ¥y — x84 2 0, y5) —«8y > 0, 24
L U U L L U U L L U U
— 34 20,234 —y34 20, y34 —234 20, Y34 —234 20, y36 —x36 > 0, y36 — ¥36
L L u U U L L
20, 235 —¥36 2 0, 236 — ¥36 2 0, Y36 — 2455 2 0, v55 — 255 = 0, y45 —X45 20,
U U L L L
yi5 - x5 2 0, 205 - yi5 2 0, 255 - v 2 0, vi5 — 205 2 0,905 - 25 2 0, yi5
L U U L L U U L U
- x46 2 0, y46_x46 2 0, 246—3’46 2 0, 246 ~y56 2 0, vis - 2f6 2 0, vYs - 25
u U L L
>0, vk —xfs 2 0, y55 —afs 2 0, 286 — vd5 2 0, 255 - 56 = 0, vfs - 245 = 0,
U
Y56 — 256 > 0,

and

s, ¥y, b, %12, 203, Mo, 210, 12, ias 23, 110, 212, V5, X5, 15,
xl%? ZILB’ y1L3’ ZIUZ;)’ yll{% YIL3’ ZlL?n Y%’ Zl%a ylLE)’ xILE)a yIUL;)a xl%’ 21L5a yILE)’
21%, yll{’)’ Y{%: 21L5, Y%{’)’ 21%7 y2L47 x2L4, yg4, x§]4, 254’ y2L47 25]4, yg4, Y%zx,
22L4, Y2U4’ 25]47 3’2L5, x2L5, ygs, ng) 22L5, y2L5, 25]5, y%, “/55, 2%5, Y2Us, 25]5,
y3L4, x?ﬁb y:§]4, x?l)]zp Z3L4, y§4, 29(,]4, y:§]47 Y§4, 23L4a yg4, Z:Isjzp y?%s, xe%e, ygﬁy

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



1066 D. ABIRAMI and D. STEPHEN DINAGAR

v L L U U L L U U .L L U .U _L .L
X365 236> Y365 236> Y365 V36> 236> Y36> 236> Y455 X455 Va5, X455 245, V45,
v v L L U U L L U U _L L U .U _L
245> Y455 Y45, 245> Y455 245> Y46, X465 V46> X465 246> V465 246> V46> V46>
r v u .. L U .U _L L U U L _L U _U
246> Y465 246> Y565 X565 Y565 X565 2565 Y565 2565 Y565 Y565 256> Y565 256 = 0

Step 3. On solving crisp linear programming using TORA system, obtain
in step2, solution is le3 = y1L3 = 21L3 = ylL3 = xé‘6 = y3L6 = zéﬁ = y§6 =1,
x1U3 = y1U3 = le3 = y% = xgl,]e, = ygl,]G = 29% = y3U6 =1 and the remaining all

values
iy, %1b, Mz, ¥2» 212, 212, Vo» Vi X84, %54, Y54, Y54, 254, 254,
y§4, Y2U4, x2L57 x% yé:5, y%, 22L5: 25]5, Y%& Yg5: x?{l, xgp y:’f47 ygb
Z§4’ Zgb Y§47 7g4’ x£5’ xélL]5’ yf{)’ yg’)’ Z£5’ Zg’)’ Yi’)’ Y€4J57 xé%G’ xéllj;i’

L v L WU L U L .U L U _L U L U
Y46, Y465 246> 246> V46> Y46, X565 X565 Y565 Y565 2565 2565 Y565 Y56 &€ Z€ro.

Step 4. Putting the values of xl%, xilj], yl%, yilj], 25, zilj], yigf, yg in

Xy =l s 2 v (& i 25 v i)
The solution is X195 = [(0, 0, 0, 0), (0, 0, 0, 0)], ;5 =[(1,1,1,1), 1, 1, 1, 1)]
%15 = [0, 0, 0, 0), (0, 0, 0, 0)], X4 = [(0, 0, 0, 0), (0, 0, 0, 0)],
%95 = [(0, 0, 0, 0), (0, 0, 0, 0)], X34 = [(0, 0, 0, 0), (0, 0, 0, 0)],
Xag = [(1,1,1,1), (1,1, 1, 1)], X45 = [(0, 0, 0, 0), (0, 0, 0, 0)],

%46 = (0, 0, 0, 0), (0, 0, 0, 0)], X565 = [(0, 0, 0, 0), (0, 0, 0, 0)],

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

Replacing the values of xijf, xi[jj, yg, yilj], zi];*, zilj], y%, yg 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.
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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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