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Abstract
In this paper a fractional linear programming problem is solved in

Neutrosophic Environment. The proposed method for solving is based on modified
simplex procedure for fractional function. This method is explained details with
the help of Numerical illustration.
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1. Introduction

Fractional programming problem is that in which the objective function is the ratio
of numerator and denominator. These types of problems have attracted considerable
research and interest. Since these are useful in production planning, financial and
corporate planning, health care and hospital planning etc.

Algorithms for solving linear fractional programming problems are well known by
many. Charnes and Copper [1] replaces a linear fractional program by one equivalent
linear fractional program, in which one extra constraint and one extra variable has been
added. The usual simplex algorithm computes the optimum solution. Chadha-Caldile
[2] solves a system of linear of inequalities in which the objective function is expressed
as one of the constraint along with the given set of linear constraints of the problem.
Resently Tantawy [7] has suggested a feasible direction approach and a duality approach
to solve a linear fractional programming problem. Here our aim is to find the solution of
fractional programming problems in Neutrosophic environment (i.e. objective function
is the ratio of numerator and denominator of linear functions). For it, we use modified
simplex method. These methods are very easy to understand and apply.

Preliminaries are given in the next section. The steps of the proposed Modified
Simplex Algorithm in Neutrosophic Environment are presented. Numerical illustration
have been worked out in the paper and finally we present the references.
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2. Preliminaries

Definition 2.1 (Single Valued Neutrosophic Number). Let wa, ua, ya P r0, 1s be any
real numbers. A single valued neutrosophic number ã � t  a1, b1, c1 ¡; wa, ua, yau is
defined as a special neutrosophic set on the real number set R, Whose truth-membership,
indeterminacy-membership, and a flasty-membership are given as follows:-

µapxq �

$''''''&''''''%

px� aqwa

b1 � a1
pa1 ¤ x   b1q

wa px � b1q
pc1 � xqwa

c1 � d1
pb1 ¤ x   c1q

0 Otherwise

µapxq �

$''''''&''''''%

pb1 � x� uapx� aqq
b1 � a1

pa1 ¤ x   b1q
ua px � b1q
px� b1 � uapc1 � xqq

c1 � d1
pb1 ¤ x   c1q

1 Otherwise

µapxq �

$''''''&''''''%

pb1 � x� yapx� aqq
b1 � a1

pa1 ¤ x   b1q
ya px � b1q
px� b1yapc1 � xqq

c1 � d1
pb1 ¤ x   c1q

1 Otherwise

respectively.
If a1 ¥ 0 and at least c1 ¡ 0, then ã �  pa1, b1, c1q; wa, ua, ya ¡ is called a positive
single valued triangular neutrosophic number, denoted by ã ¡ 0.

Similarly, If c1 ¤ 0 and at least a1   0, then ã �  pa1, b1, c1q; wa, ua, ya ¡ is called
a negative single valued triangular neutrosophic number, denoted by ã   0.

An ill-known quantity of the range, which is approximately equal to b1

may be represented by a single valued triangular neutrosophic number ã �
t⟨a1, b1, c1⟩ ; wa, ua, yau.

Definition 2.2. Let ãn � t⟨a1, b1, c1⟩ ; wa, ua, yau and b̃n � t⟨a2, b2, c2⟩ ; wb, ub, ybu be
two single valued triangular neutrosophic numbers and γ , 0. Then

1. ãn � b̃n � t⟨a1 � a2, b1 � b2, c1 � c2⟩ ; wa ^ wb, ua _ ub, ya _ ybu



78 A Linear Fractional Programming Problem in Neutrosophic environment

2. ãn � b̃n � t⟨a1 � c2, b1 � b2, c1 � a2⟩ ; wa ^ wb, ua _ ub, ya _ ybu

3. ãn.b̃n �

$'''&'''%
t⟨a1a2, b1b2, c1c2⟩ ; wa ^ wb, ua _ ub, ya _ ybu , pc1 ¡ 0, c2 ¡ 0q
t⟨a1c2, b1b2, c1a2⟩ ; wa ^ wb, ua _ ub, ya _ ybu , pc1   0, c2 ¡ 0q
t⟨c1c2, b1b2, a1a2⟩ ; wa ^ wb, ua _ ub, ya _ ybu , pc1   0, c2   0q

4.
ãn

b̃n
�

$''''''''&''''''''%

"〈
a1

a2
,

b1

b2
,

c1

c2

〉
; wa ^ wb, ua _ ub, ya _ yb

*
, pc1 ¡ 0, c2 ¡ 0q"〈

a1

c2
,

b1

b2
,

c1

a2

〉
; wa ^ wb, ua _ ub, ya _ yb

*
, pc1   0, c2 ¡ 0q"〈

c1

c2
,

b1

b2
,

a1

a2

〉
; wa ^ wb, ua _ ub, ya _ yb

*
, pc1   0, c2   0q

5. γãn �
$&% tpγal

1, γbm
1 , γcu

1q; τa ^ τb, ia _ ib, ωa _ ωbu, pγ ¡ 0q

tpγcu
1, γbm

1 , γal
1q; τa ^ τb, ia _ ib, ωa _ ωbu, pγ   0q.

2.1. Neutrosophic Linear Fractional Programming Problem

A maximization linear fractional programming problem may be stated as:

Max.z̃n � cx̃n � α

dx̃n � β
(2.1)

s.t Ax̃n ¤ B̃n

x̃n ¥ t⟨0, 0, 0⟩ ; 1, 0, 0u

Where x̃n, z̃n, B̃n are Neutrosophic Single Valued Triangular Number.

3. Modified Simplex Algorithm in Neutrosophic Environment

Step: 1. Converts the inequality constraints to equations by introducing the non-
negative slack or surplus variables. The coefficients of slack or surplus variables are
always taken zero in the objective function.

Step: 2. Constructs the simplex table by using the following notations. Let x̃n
A be the

initial basic feasible solution of the given problem such that

Ax̃n
B � B̃n
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x̃n
B � B̃nA�1

Where B̃n �  pa, b, cq; wa, ua, ya ¡,
Z1 � cB x̃B � α

Z2 � dB x̃B � β

where cB and dB are the vectors having their components as the coefficients associated
with the basic variables in the numerator and denominator of the objective function
respectively.

Step: 3. First we compute the values for z̃1, z̃2 and z. Where

z̃1 �
¸
tpco� e f f iciento f c jq � B̃nu � α

z̃2 �
¸
tpco� e f f iciento f d jq � B̃nu � β

z � z̃1

z2

Step: 4. To calculate ∆1
j row is c j �

¸
cB x̃n

B for each variable x j. In this way we

calculate the values of ∆2
j row is d j �

¸
dB x̃n

B for each variable x j.

Step: 5. Now, compute the evaluation ∆ j for each variable x j (column vector x j) by the
formula

∆ j � Z̃2

�
c j �

¸
cB x̃n

B

	
� Z̃1

�
d j �

¸
dB x̃n

B

	
Step: 6. To find the Entering variable, in the most positive value of ∆ j

Step: 7. Next we find the Minimum ratio column
x̃i j

ỹi j
.

Step: 8. Then we find the Leaving variable, to select the least positive value of the

Minimum ratio
x̃i j

ỹi j
column.

Step: 9. If all ∆ j less than (or) equal to t⟨0, 0, 0⟩ ; 1, 0, 0u, the optimal solution is
obtained. Then we get the required solution. Finally stop the iteration.

Step: 10. Otherwise, continued in Step-(3) to Step-(9).
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4. Numerical Example

Problem 4.1. Find the solution of following linear fractional programming problem

max.Z̃ � x̃1 � 2x̃2

2x̃1 � x̃2 � 2
s.t � x̃1 � 2x̃2 ¤ t⟨1, 2, 3⟩ ; 0.6, 0.5, 0.3u

x̃1 � x̃2 ¤ t⟨2, 4, 6⟩ ; 0.2, 0.6, 0.5u
x̃n

1, x̃
n
2 ¥ t⟨0, 0, 0⟩ ; 1, 0, 0u

Solution: The Objective function is,

max.Z � x̃1 � 2x̃2 � 0x̃3 � 0x̃4 � 0
2x̃1 � x̃2 � 0x̃3 � 0x̃4 � 2

After adding slack variables, x̃3 and x̃4, the constraints become

�x̃1 � 2x̃2 � x̃3 � t⟨1, 2, 3⟩ ; 0.6, 0.5, 0.3u
x̃1 � x̃2 � x̃4 � t⟨2, 4, 6⟩ ; 0.2, 0.6, 0.5u
x̃1, x̃2, x̃3, x̃4 ¥ t⟨0, 0, 0⟩ ; 1, 0, 0u

Table:1.1
α � 0 c j 1 2 0 0 Min.Ratio

B.V β � 2 d j 2 -1 0 0
x̃i j

ỹi j

x̃B dB cB B̃ x̃1 x̃2 x̃3 x̃4

x̃3 0 0
t  1, 2, 3 ¡;
0.6, 0.5, 0.3u -1 2 1 0

x̃4 0 0
{¡2,4,6¿;

0.2,0.6,0.5} 1 1 0 1

z̃1 ∆
p1q
11 ∆

p1q
12 ∆

p1q
13 ∆

p1q
14 ∆

p1q
j

z̃2 ∆
p1q
21 ∆

p1q
22 ∆

p1q
23 ∆

p1q
24 ∆

p2q
j

z̃ ∆1 ∆2 ∆3 ∆4 ∆ j

In table 1.2 calculations are given below.
z̃1 �

¸
cB x̃n

B � α � p0qpt  1, 2, 3 ¡; 0.6, 0.5, 0.3 ¡uq
�p0qpt  2, 4, 6 ¡; 0.2, 0.6, 0.5uq � 0

� t  0, 0, 0 ¡; 0.2, 0.6, 0.5u
z̃2 �

¸
dB x̃n

B � β � p0qpt  1, 2, 3 ¡; 0.6, 0.5, 0.3uq
�p0qpt  2, 4, 6 ¡; 0.2, 0.6, 0.5uq � 2

� t  2, 2, 2 ¡; 0.2, 0.6, 0.5u
z̃ � z̃1

z̃2
� t  0, 0, 0 ¡; 0.2, 0.6, 0.5u
t  2, 2, 2 ¡; 0.2, 0.6, 0.5u � t  0, 0, 0 ¡; 0.2, 0.6, 0.5u
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∆
p1q
j � c j �

¸
cB x̃B

∆
p1q
11 � 1� rp0qp�1q � p0qp1qs � 1
∆
p1q
12 � 2� rp0qp2q � p0qp1qs � 2
∆
p1q
13 � 0� rp0qp1q � p0qp0qs � 0
∆
p1q
14 � 0� rp0qp0q � p0qp1qs � 0
∆
p2q
j � d j �

¸
dB x̃B

∆
p2q
21 � 2� rp0qp�1q � p0qp1qs � 2
∆
p2q
22 � �1� rp0qp2q � p0qp1qs � �1
∆
p2q
23 � 0� rp0qp1q � p0qp0qs � 0
∆
p2q
24 � 0� rp0qp0q � p0qp1qs � 0
∆ j � z̃2 � ∆p1qj � z̃1 � ∆p2qj
∆1 � pt  2, 2, 2 ¡; 0.2, 0.6, 0.5uqp1q � pt  0, 0, 0 ¡; 0.2, 0.6, 0.5uqp2q

� t  2, 2, 2 ¡; 0.2, 0.6, 0.5u
∆2 � pt  2, 2, 2 ¡; 0.2, 0.6, 0.5uqp2q � pt  0, 0, 0 ¡; 0.2, 0.6, 0.5uqp�1q

� t  4, 4, 4 ¡; 0.2, 0.6, 0.5u
∆3 � pt  2, 2, 2 ¡; 0.2, 0.6, 0.5uqp0q � pt  0, 0, 0 ¡; 0.2, 0.6, 0.5uqp0q

� t  0, 0, 0 ¡; 0.2, 0.6, 0.5u
∆4 � pt  2, 2, 2 ¡; 0.2, 0.6, 0.5uqp0q � pt  0, 0, 0 ¡; 0.2, 0.6, 0.5uqp0q

� t  0, 0, 0 ¡; 0.2, 0.6, 0.5u

Table:1.2
α� 0 c j 1 2 0 0 Min.Ratio

B.V β� 2 d j 2 -1 0 0
x̃i j

ỹi j
x̃B dB cB B̃ x̃1 x̃2 Ó x̃3 x̃4

Ð

x̃3

0 0
t⟨1, 2, 3⟩ ;

0.6, 0.5, 0.3u
-1 2 1 0

t 
1
2
, 1,

3
2
¡;

0.6, 0.5, 0.3u

x̃4 0 0
t  2, 4, 6 ¡;
0.2, 0.6, 0.5u

1 1 0 1
t⟨2, 4, 6⟩ ;

0.2, 0.6, 0.5u

z̃1=
t⟨0, 0, 0⟩ ;

0.2, 0.6, 0.5u
1 2 0 0 ∆

p1q
j

z̃2=
t⟨2, 2, 2⟩ ;

0.2, 0.6, 0.5u
2 -1 0 0 ∆

p2q
j

z̃ � t⟨0, 0, 0⟩ ;
0.2, 0.6, 0.5u

t⟨2, 2, 2⟩ ;
0.2, 0.6, 0.5u

t⟨4, 4, 4⟩ ;
0.2, 0.6, 0.5u

t⟨0, 0, 0⟩ ;
0.2, 0.6, 0.5u

t⟨0, 0, 0⟩ ;
0.2, 0.6, 0.5u

∆ j

Since z̃1 � t⟨0, 0, 0⟩ ; 0.2, 0.6, 0.5u ,
z̃2 � t⟨2, 2, 2⟩ ; 0.2, 0.6, 0.5u

and z̃ � t⟨0, 0, 0⟩ ; 0.2, 0.6, 0.5u .

Therefore ∆ j � pt⟨2, 2, 2⟩ ; 0.2, 0.6, 0.5uq � ∆p1qj as shown in table 1.2. Entering
variable is x̃2 and Leaving variable is x̃3. in table 1.2 Go to next table.

In table 1.3 calculations are given below.
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z̃1 �
¸

cB x̃B � α

� p2q
�"
  1

2
, 1,

3
2
¡; 0.6, 0.5, 0.3

*

� p0q

�"
  �3

2
, 3,

9
2

9{2 ¡; 0.2, 0.6, 0.5
*


� 0

� t  1, 2, 3 ¡; 0.2, 0.6, 0.5u
z̃2 �

¸
dB x̃B � βp�1q

�
�"
  1

2
, 1,

3
2
¡; 0.6, 0.5, 0.3

*

� p0q

�"
  �3

2
, 3,

9
2

9{2 ¡; 0.2, 0.6, 0.5
*


� 2

�
"
  3

2
, 1,

1
2
¡; 0.2, 0.6, 0.5

*
z̃ � z̃1

z̃2
� t  1, 2, 3 ¡; 0.2, 0.6, 0.5u"

  3
2
, 1,

1
2
¡; 0.2, 0.6, 0.5

* � "
  2

3
, 2, 6 ¡; 0.2, 0.6, 0.5

*

∆
p1q
j � c j �

¸
cB x̃B

∆
p1q
11 � 1�

�
p2q

��1
2



� p0q

�
3
2


�
� 2

∆
p1q
12 � 2� rp2qp1q � p0qp0qs � 0

∆
p1q
13 � 0�

�
p2qp1

2
q � p0q

��1
2


�
� �1

∆
p1q
14 � 0� rp2qp0q � p0qp1qs � 0

∆
p2q
j � d j �

¸
dB x̃B

∆
p2q
21 � 2�

�
p�1q

��1
2



� p0q

�
3
2


�
� 3

2
∆
p2q
22 � �1� rp�1qp1q � p0qp0qs � �0

∆
p2q
23 � 0�

�
p�1q

�
1
2



� p0q

��1
2


�
� 1

2
∆
p2q
24 � 0� rp�1qp0q � p0qp1qs � 0
∆ j � z̃2 � ∆p1qj � z̃1 � ∆p2qj

∆1 �
�"
  3

2
, 1,

1
2
¡; 0.2, 0.6, 0.5

*

� p2q � pt  1, 2, 3 ¡; 0.2, 0.6, 0.5uq �

�
3
2



�
"
  3

2
,�1,

�7
2
¡; 0.2, 0.6, 0.5

*
∆2 �

�"
  3

2
, 1,

1
2
¡; 0.2, 0.6, 0.5

*

� p0q � pt  1, 2, 3 ¡; 0.2, 0.6, 0.5uq � p0q

� t  0, 0, 0 ¡; 0.2, 0.6, 0.5u
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∆3 �
�"
  3

2
, 1,

1
2
¡; 0.2, 0.6, 0.5

*

� p�1q � pt  1, 2, 3 ¡; 0.2, 0.6, 0.5uq �

�
1
2



� t  �2,�2,�2 ¡; 0.2, 0.6, 0.5u

∆4 �
�"
  3

2
, 1,

1
2
¡; 0.2, 0.6, 0.5

*

� p0q � pt  1, 2, 3 ¡; 0.2, 0.6, 0.5uq � p0q

� t  0, 0, 0 ¡; 0.2, 0.6, 0.5u
Table:1.3

α� 0 c j 1 2 0 0 Min.Ratio

B.V β� 2 d j 2 -1 0 0
x̃i j

ỹi j
x̃B dB cB B̃n x̃1 x̃2 x̃3 x̃4

x̃2 -1 2
t 

1
2
, 1,

3
2
¡;

0.6, 0.5, 0.3u

�1
2

1
1
2

0 -

x̃4 0 0
t

〈
�3

2
, 3,

9
2

〉
;

0.2, 0.6, 0.5u

3
2

0
�1

2
1 -

z̃1 � t⟨1, 2, 3⟩ ;
0.2, 0.6, 0.5u

2 0 -1 0 ∆
p1q
j

z̃2 � t

〈
3
2
, 1,

1
2

〉
;

0.2, 0.6, 0.5u

3
2

0
1
2

0 ∆
p2q
j

z̃ � t

〈
2
3
, 2, 6
〉

;

0.2, 0.6, 0.5u

t

〈
3
2
,�1,

�7
2

〉
;

0.2, 0.6, 0.5u

t⟨0, 0, 0⟩ ;
0.2, 0.6, 0.5u

t⟨�2,�2,�2⟩ ;
0.2, 0.6, 0.5u

t⟨0, 0, 0⟩ ;
0.2, 0.6, 0.5u

∆ j

Here x̃1 � t⟨0, 0, 0⟩ ; 1, 0, 0u ,

x̃2 �
"〈

1
2
, 1,

3
2

〉
; 0.6, 0.5, 0.3

*
and z̃ � z̃1

z̃2
�
"〈

2
3
, 2, 6
〉

; 0.2, 0.6, 0.5
*
.

Since all ∆ j ¤ t⟨0, 0, 0⟩ ; 1, 0, 0u .
∴ The solution is the optimal basic feasible solution.

Problem 4.2. Find the solution of following linear fractional programming problem:

max.Z̃ � 3x̃1 � x̃2

3x̃1 � x̃2 � 6
s.t 5x̃1 � 3x̃2 ¤ t⟨5, 6, 7⟩ ; 0.2, 0.7, 0.5u

7x̃1 � x̃2 ¤ t⟨3, 6, 9⟩ ; 0.4, 0.6, 0.3u
x̃1, x̃2 ¥ t⟨0, 0, 0⟩ ; 1, 0, 0u

Solution: After adding slack variables, x̃3 and x̃4, the constraints become

5x̃1 � 3x̃2 � x̃3 � t⟨5, 6, 7⟩ ; 0.2, 0.7, 0.5u
7x̃1 � x̃2 � x̃4 � t⟨3, 6, 9⟩ ; 0.4, 0.6, 0.3u

x̃1, x̃2, x̃3, x̃4 ¥ t⟨0, 0, 0⟩ ; 1, 0, 0u
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Table:2.1
α � 0 c j 2 1 0 0 Min.Ratio

B.V β � 2 d j 3 1 0 0
x̃i j

ỹi j

x̃B dB cB B̃ x̃1 x̃2 x̃3 x̃4

x̃3 0 0
t⟨5, 6, 7⟩ ;

0.2, 0.7, 0.5u 5 3 1 0

x̃4 0 0
t⟨3, 6, 9⟩ ;

0.4, 0.6, 0.3u 7 1 0 1

z̃1 ∆
p1q
11 ∆

p1q
12 ∆

p1q
13 ∆

p1q
14 ∆

p1q
j

z̃2 ∆
p1q
21 ∆

p1q
22 ∆

p1q
23 ∆

p1q
24 ∆

p2q
j

z̃ ∆1 ∆2 ∆3 ∆4 ∆ j

Similarly we find the value of the Table:2.2 (In the Problem 4.1 calculation as well
as).

Table:2.2
α� 0 c j 2 1 0 0 Min.Ratio

B.V β� 2 d j 3 1 0 0
x̃i j

ỹi j
x̃B dB cB B̃ x̃1 Ó x̃2 x̃3 x̃4

x̃3 0 0
t⟨5, 6, 7⟩ ;

0.2, 0.7, 0.5u
5 3 1 0

t

〈
5
5
,

6
5
,

7
5

〉
;

0.2, 0.7, 0.5u

Ð

x̃4

0 0
t⟨3, 6, 9⟩ ;

0.4, 0.6, 0.3u
7 1 0 1

"〈
3
7
,

6
7
,

9
7

〉
;

0.4, 0.6, 0.3u

z̃1 � t⟨0, 0, 0⟩ ;
0.2, 0.7, 0.5u

2 1 0 0 ∆
p1q
j

z̃2 � t⟨6, 6, 6⟩ ;
0.2, 0.7, 0.5u

3 1 0 0 ∆
p2q
j

z̃ � t⟨0, 0, 0⟩ ;
0.2, 0.7, 0.5u

t⟨12, 12, 12⟩ ;
0.2, 0.7, 0.5u

t⟨6, 6, 6⟩ ;
0.2, 0.7, 0.5u

t⟨0, 0, 0⟩ ;
0.2, 0.7, 0.5u

t⟨0, 0, 0⟩ ;
0.2, 0.7, 0.5u

∆ j

Since z̃1 � t⟨0, 0, 0⟩ ; 0.2, 0.7, 0.5u ,
z̃2 � t⟨6, 6, 6⟩ ; 0.2, 0.7, 0.5u ,

and z̃ � t⟨0, 0, 0⟩ ; 0.2, 0.7, 0.5u .

∴ ∆ j �
�
t⟨6, 6, 6⟩ ; 0.2, 0.7, 0.5u � ∆p1qj

�
as shown in table 2.2.

Entering variable is x̃1 and Leaving variable is x̃4. in table 2.2 Go to next table.
Similarly we find the value of the Table:2.3 (In the Problem 4.1 calculation as well as).

Table:2.3
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α� 0 c j 2 1 0 0 Min.Ratio

B.V β� 6 d j 3 1 0 0
x̃i j

ỹi j
x̃B dB cB B̃ x̃1 x̃2 Ó x̃3 x̃4

Ð

x̃3

0 0

"〈
10
7
,

12
7
,

34
7

〉
;

0.2, 0.7, 0.5u
0

16
7

1
�5

7

"〈
�5

8
,

3
4
,

17
8

〉
;

0.2, 0.7, 0.5u

x̃1 3 2

"〈
3
7
,

6
7
,

9
7

〉
;

0.4, 0.6, 0.3u
1

1
7

0
1
7

t⟨3, 6, 9⟩ ;
0.4, 0.6, 0.3u

z̃1 �

"〈
6
7
,

12
7
,

18
7

〉
;

0.2, 0.7, 0.5u
0

5
7

0
�2

7
∆

p1q
j

z̃2 �

"〈
51
7
,

60
7
,

69
7

〉
;

0.2, 0.7, 0.5u
0

4
7

0
�3

7
∆

p2q
j

z̃ �

"〈
6
51
,

1
5
,

18
69

〉
;

0.2, 0.7, 0.5u

t⟨0, 0, 0⟩ ;
0.2, 0.7, 0.5u

"〈
183
49

,
252
49

,
321
49

〉
;

0.2, 0.7, 0.5u

t⟨0, 0, 0⟩ ;
0.2, 0.7, 0.5u

"〈
�12

7
,
�12

7
,
�12

7

〉
;

0.2, 0.7, 0.5u
∆ j

Since z̃1 �
"〈

6
7
,

12
7
,

18
7

〉
; 0.2, 0.7, 0.5

*
,

z̃2 �
"〈

51
7
,

60
7
,

69
7

〉
; 0.2, 0.7, 0.5

*
and z̃ �

"〈
6

51
,

1
5
,

18
69

〉
; 0.2, 0.7, 0.5

*
.

∴ ∆ j �

����
�"〈

51
7
,

60
7
,

69
7

〉
; 0.2, 0.7, 0.5

*

� ∆p1qj

�
�"〈

6
7
,

12
7
,

18
7

〉
; 0.2, 0.7, 0.5

*

� ∆p2qj

����as shown in table:2.3.

Entering variable is x̃2 and Leaving variable is x̃3. in table:2.3 Go to next table.
Similarly we find the value of the Table:2.4 (In the Problem 4.1 calculation as well as).

Table:2.4
α� 0 c j 2 1 0 0 Min.Ratio

B.V β� 6 d j 3 1 0 0
x̃i j

ỹi j
x̃B dB cB B̃ x̃1 x̃2 x̃3 x̃4

x̃2 1 1

"〈
�5

8
,

3
4
,

17
8

〉
;

0.2, 0.7, 0.5u
0 1

7
16

�5
16

x̃1 3 2

"〈
1
8
,

3
4
,

11
8

〉
;

0.2, 0.7, 0.5u
1 0

�1
6

3
16

z̃1 �

"〈
�3

8
,

9
4
,

39
8

〉
;

0.2, 0.7, 0.5u
0 0

�5
16

�1
16

∆
p1q
j

z̃2 �

"〈
46
8
, 9,

98
8

〉
;

0.2, 0.7, 0.5u
0 0

�1
4

�1
4

∆
p2q
j

z̃ �

"〈
�3
46

,
1
4
,

39
98

〉
;

0.2, 0.7, 0.5u

t⟨0, 0, 0⟩ ;
0.2, 0.7, 0.5u

t⟨0, 0, 0⟩ ;
0.2, 0.7, 0.5u

"〈
�53

32
,
�9

4
,
�167

64

〉
;

0.2, 0.7, 0.5u

"〈
�29

4
, 0,

29
4

〉
;

0.2, 0.7, 0.5u
∆ j

Here x̃1 �
"〈

1
8
,

3
4
,

11
8

〉
; 0.2, 0.7, 0.5

*
,
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x̃2 �
"〈�5

8
,

3
4
,

17
8

〉
; 0.2, 0.7, 0.5

*
and z̃ � z̃1

z̃2
�
"〈�3

46
,

1
4
,

39
98

〉
; 0.2, 0.7, 0.5

*
.

Since all ∆ j ¤ t⟨0, 0, 0⟩ ; 1, 0, 0u.
∴ The current solution is the optimal basic feasible solution.

5. Conclusion

In this work, we have presented the simplex algorithm method for solving Neutrosophic
linear fractional programming problem.

The solution of the given Problem (1) is

x̃1 � t⟨0, 0, 0⟩ ; 1, 0, 0u ,

x̃2 �
"〈

1
2
, 1,

3
2

〉
; 0.6, 0.5, 0.3

*
and z̃ � z̃1

z̃2
�
"〈

2
3
, 2, 6
〉

; 0.2, 0.6, 0.5
*

The solution of the given Problem (2) is

x̃1 �
"〈

1
8
,

3
4
,

11
8

〉
; 0.2, 0.7, 0.5

*
,

x̃2 �
"〈�5

8
,

3
4
,

17
8

〉
; 0.2, 0.7, 0.5

*
and z̃ � z̃1

z̃2
�
"〈�3

46
,

1
4
,

39
98

〉
; 0.2, 0.7, 0.5

*
.
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