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1.INTRODUCTION 

Intuitionistic fuzzy set is an extension of general fuzzy sets which was developed by 

Atanossov [1]. Nagoorgani [5] proposed a new approach for solving linear programming 

problem in intuitionistic fuzzy environment. Sujeet Singh and Shiv Prasad Yadav [6] 

investigated on intuitionistic fuzzy nonlinear programming problem in modeling and 

optimization in  

manufacturing systems. Many researchers proposed different techniques for analyzing linear 

and nonlinear programming problems involving intuitionistic fuzzy parameters. In this paper, 

a new two-stage intuitionistic fuzzy simplex procedure is developed to solve  fuzzy quadratic 

programming problems whose quadratic objective function is assumed to be product of  

fuzzy linear factors and all decision parameters are taken to be  triangular intuitionistic fuzzy 

numbers (TIFN). Furthermore, an average ranking method is introduced to identify the 

entering and leaving fuzzy variables. To validate the effectiveness of proposed method, a 

numerical example is illustrated. 

2. PRELIMINARIES 

We review the basic results and definitions which are applied to this study. 
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Definition 2.1 Fuzzy Number  

 A fuzzy set A
~

 defined on the real numbers R is said to be a fuzzy number if its membership 

function ]1,0[:~ →R
A

 has the following characteristics: 

(i) )(
~

xA is convex.  ie., −+ ))1((
~

21 xxA   

  RxxxAxA  2121 ,]1,0[,)(
~

),(
~

min   

(ii)  A
~

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

=xA . 

(iii) A
~  is upper semi continuous. 

(iv)  Supp )
~

(A is bounded in R . 

Definition 2.2 Intuitionistic fuzzy number  

An intuitionistic fuzzy number ÃI is  

(i) ÃI  is an intuitionistic fuzzy subset of the real line . 

(ii) ÃI is normal. i.e., there is any x0 ∈ R such thatμÃI(x0) = 1. 

(iii) ÃI is convex for the membership function and concave for the non membership 

function. 

μÃI(λx1 + (1 − λ)x2) ≥ min (μÃI(x1), μÃI(x2)) ∀x1, x2  ∈ R, λ ∈ [0,1]. 

ϑÃI(λx1 + (1 − λ)x2)≤ max (ϑÃI(x1), ϑÃI(x2)) ∀ x1, x2  ∈ R, λ ∈ [0,1]. 

Definition 2.3 Triangular intuitionistic fuzzy number (TIFN) 

A triangular intuitionistic fuzzy number (TIFN)  ÃI = 〈(a, b, c); (a′, b, c′)〉 is an intuitionistic 

fuzzy set in R with the following membership and non-membership function. 

μÃI(x) = {

x−a

b−a
 ; a ≤ x ≤ b

c−x

c−b
 ; b ≤ x ≤ c

0       ; otherwise

        

ϑÃI(x) =

{
 
 

 
 
b − x

b − a′
 ; a′ ≤ x ≤ b

x − b

c′ − b
 ; b ≤ x ≤ c′

1      ; otherwise

 

where a′ ≤ a ≤ b ≤ c ≤ c′ ; μÃI(x) + ϑÃI(x) = 1 or μÃI(x) = ϑÃI(x) ; ∀ x ∈ R. 

Definition 2.3 Arithmetic operations of TIFN 

Let ÃI = 〈(a, b, c); (a′, b, c′)〉 and  

 B̃I = 〈(d, e, f); (d′, e, f ′)〉 be any two triangular intuitionistic fuzzy numbers. Then 
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(i) ÃI + B̃I = 〈(a + d, b + e, c + f ); (a′ + d′, b + e, c′ + f ′)〉  

(ii) ÃI − B̃I = 〈(a − f, b − e, c − d ); (a′ − f ′, b − e, c′ − d′)〉 

(iii) ÃI ∗ B̃I = 〈(ad, be, cf ); (a′d′, be, c′f ′)〉 

(iv) 
ÃI

B̃I
= ⟨(

a

f
,
b

e
,
c

d
 
) ; (

a′

f′
,
b

e
,
c′

d′
)⟩ 

(v) λÃI = 〈(λa, λb, λc); (λa′, λb, λc′)〉 ;  λ > 0 

(vi) λÃI = 〈(λc, λb, λa); (λc′, λb, λa′)〉 ;  λ < 0 

3. Proposed Average value and Ranking method for TIFN 

3.1 Proposed Average Value of TIFN 

Let ÃI = 〈(a, b, c); (a′, b, c′)〉 be a TIFN. Then its combined average value of both 

membership and non-membership function is defined by 

Av(ÃI) =
a + b + c + a′ + c′

5
  

3.2 Ranking of TIFN using Average Value 

Let ÃI = 〈(a, b, c); (a′, b, c′)〉 and  B̃I = 〈(d, e, f); (d′, e, f ′)〉 be any two triangular 

intuitionistic fuzzy numbers and let their average values are Av(ÃI) and Av(B̃I)  

respectively.Then 

(i) ÃI < B̃I if Av(ÃI) < Av(B̃I) 

(ii) ÃI > B̃I if Av(ÃI) > Av(B̃I) 

4.1 Proposed two-stage Simple procedure for solving special kind of intuitionistic fuzzy 

quadratic programming problems. 

Step 1: Let the mathematical formulation of special kind of Intuitionistic fuzzy quadratic 

programming problem (IFQPP) be  

Maximize Z̃I = (c̃Ix̃I+α̃I )(d̃Ix̃I+β̃I ) 

subject to the constraints 

ãi1
Ix̃I1 + ãi2

Ix̃I2 + ãi3
I
x̃I3 +⋯ ãin

Ix̃In ≤ b̃i
I
 ;  i = 1,2,3, … .m. 

 x̃Ij ≥ 0. 

where c̃I, α̃I , d̃I, β̃I , ãij
I, x̃Ij are TIFNs. 

Step 2: Covert the IFQPP into its standard form by introducing intuitionistic fuzzy slack 

variables we get, 

Maximize Z̃I = (c̃Ix̃I+α̃I )(d̃Ix̃I+β̃I ) 

Subject to the constraints 

http://philstat.org.ph/
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ãi1
Ix̃I1 + ãi2

Ix̃I2 + ãi3
I
x̃I3 +⋯ ãin

Ix̃In + S̃i
I
= b̃i

I
 ;  i = 1,2,3, … .m ; x̃Ij ≥ 0. 

where c̃I, α̃I , d̃I, β̃I , ãij
I, x̃Ij are TIFNs  and S̃i

I
= 〈(1,1,1); (1,1,1)〉 ; ∀i 

Step 3: Let X̃B
I
= B̃I 

−1
b̃i
I
 be an initial intuitionistic fuzzy basic feasible solution of IFQPP 

where B̃I the triangular intuitionistic fuzzy unit matrix as is follows. 

B̃I = [

〈(1,1,1); (1,1,1)〉 〈(0,0,0); (0,0,0)〉 〈(0,0,0); (0,0,0)〉

〈(0,0,0); (0,0,0)〉 〈(1,1,1); (1,1,1)〉 〈(0,0,0); (0,0,0)〉

〈(0,0,0); (0,0,0)〉 〈(0,0,0); (0,0,0)〉 〈(1,1,1); (1,1,1)〉
] 

Step 4: Let the Objective function of the IFQPP split into two sub-objective functions such 

that 

Z̃I
1
= c̃Ix̃I+α̃I  

Z̃I
2
= d̃Ix̃I+β̃I  

Z̃I = Z̃I
1
∗ Z̃I

2
 

Step 5: Determine the net evaluations  

 P̃j
I
= (c̃j

I − z̃j
I1) (d̃j

I
− z̃j

I2) and   

Q̃j
I
= z̃j

I2 (c̃j
I − z̃j

I1) + z̃j
I1 (d̃j

I
− z̃j

I2) 

Step 5: Compute θ̃j
I
 and R̃j

I
 such that 

θ̃j
I
= minimum [

X̃Bi
I

ỹui
I ; ỹui

I is positive] and  R̃j
I
= Q̃j

I
+ (P̃j

I
∗ θ̃j

I
) 

If  R̃j
I
≤ 0 ; ∀j then X̃B

I
 is the required optimal solution of IFQPP. At least one R̃j

I
> 0 then 

move onto step 6. 

Step 6: (i) To identify the entering variable: 

Compute the average value of R̃j
I
;  ∀j and let  Av (R̃j

I
) = Rj

∗. The triangular intuitionistic 

fuzzy variable ỹuk
Icorresponding to  maximum of  Rj

∗ is the new entering variable to the 

basis vector. 

 (ii)  To identify the leaving variable: 

Calculate the ratio r̃j
I = min [

X̃Bi
I

ỹuk
I ; ỹuk

I is positive] and find  Av(r̃j
I) = rj

∗. The triangular 

intuitionistic fuzzy variable X̃Bi
I
 corresponding to minimum of  rj

∗ is the outgoing variable 

from the basis vector.  

http://philstat.org.ph/
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The intersection of (i) and (ii) is the TIF pivotal element. Divide the row by its TIF pivotal 

element and find other new entries as it is by regular simple procedure. 

Step 7: Repeat Step (5) and compute the net evaluations in anticipation of an optimal 

solution or an unbounded solution. 

4.2 Theorem: Let X̃B
I
  be an initial intuitionistic fuzzy basic feasible solution of IFQPP then 

X̃B
̂ I

 be the improved intuitionistic fuzzy basic feasible  solution if Ẑ̃Î = Z̃Î
1
∗ Z̃Î

2
. 

Proof: 

Let X̃B
I
  be an initial intuitionistic fuzzy basic feasible solution of IFQPP  

Maximize Z̃I = (c̃Ix̃I+α̃I )(d̃Ix̃I+β̃I ) 

Subject to the constraints 

ãi1
Ix̃I1 + ãi2

Ix̃I2 + ãi3
I
x̃I3 +⋯ ãin

Ix̃In + S̃i
I
= b̃i

I
 ;  i = 1,2,3, … .m. 

 x̃Ij ≥ 0. 

Let X̃B
̂ I

 be another intuitionistic fuzzy feasible solution obtained by replacing b̃r
I
 by ãu

I . The 

improved values of the intuitionistic fuzzy variables are given by   

X̃Bi
̂ I

= X̃Bi
I
− X̃Bγ

I
(
ỹiu

I

ỹru
I ;  i  r) 

X̃Br
̂ I

=
X̃Br

I

ỹru
I = θ̃u

I
 where ãu

I = ∑ ỹiu
Ib̃i

Im
i=1  

Stage: 1 The new improved intuitionistic fuzzy optimizing value Z̃Î
1
 is   

 Z̃Î
1
= ∑ C̃Bi

̂ I
X̃Bi
̂ I

m
i=1 + α̃I = ∑ C̃Bi

̂ I
X̃Bi
̂ I

m
i=1 + C̃Bγ

̂ I
X̃Bγ
̂ I

+ α̃I  

Let us assume C̃Bi
̂ I

= C̃Bi
I
 and C̃Bγ

̂ I
= C̃u

I
 

  Z̃Î
1
= ∑ C̃Bi

I
X̃Bi
̂ I

m
i=1 + C̃u

I
X̃Bγ
̂ I

+ α̃I  

  Z̃Î
1
= ∑ C̃Bi

I
[X̃Bi

I
− X̃Bγ

I
(
ỹiu

I

ỹru
I)]

m
i=1 + C̃u

I X̃Br
I

ỹru
I + α̃

I  

 Z̃Î
1
= ∑ C̃Bi

I
X̃Bi

I
+ α̃I – C̃Bi

I
X̃Bγ

I
(
ỹiu

I

ỹru
I)

m
i=1 + C̃u

I X̃Br
I

ỹru
I  

 Z̃Î
1
= ∑ C̃Bi

I
X̃Bi

I
+ α̃I – C̃Bi

I
ỹiu

I (
X̃Bγ

I

ỹru
I)

m
i=1 + C̃u

I X̃Br
I

ỹru
I  
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  Z̃Î
1
= Z̃I

1
+∑[C̃u

I
– C̃Bi

I
ỹiu

I] (
X̃Bγ

I

ỹru
I)

m

i=1

 

𝑍̃𝐼̂
1
= 𝑍̃𝐼

1
+ [𝐶̃𝑢

𝐼
− 𝑍̃𝑢

1𝐼
] 𝑋̃𝐵𝑟
̂ 𝐼

 

Stage: 2 The new improved intuitionistic fuzzy optimizing value 𝑍̃𝐼̂
1
 is   

𝑍̃𝐼̂
2
=∑𝑑̃𝐵𝑖

̂ 𝐼
𝑋̃𝐵𝑖
̂ 𝐼

𝑚

𝑖=1

+ 𝛽𝐼 =∑𝑑̃𝐵𝑖
̂ 𝐼

𝑋̃𝐵𝑖
̂ 𝐼

𝑚

𝑖=1

+ 𝑑̃𝐵𝛾
̂ 𝐼

𝑋̃𝐵𝛾
̂ 𝐼

+ 𝛽𝐼  

Let us assume 𝑑̃𝐵𝑖
̂ 𝐼

= 𝑑̃𝐵𝑖
𝐼
 𝑎𝑛𝑑 𝑑̃𝐵𝛾

̂ 𝐼
= 𝑑̃𝑢

𝐼
 

  𝑍̃𝐼̂
2
= ∑ 𝑑̃𝐵𝑖

𝐼
𝑋̃𝐵𝑖
̂ 𝐼

𝑚
𝑖=1 + 𝑑̃𝑢

𝐼
𝑋̃𝐵𝛾
̂ 𝐼

+ 𝛽𝐼  

  𝑍̃𝐼̂
2
= ∑ 𝑑̃𝐵𝑖

𝐼
[𝑋̃𝐵𝑖

𝐼
− 𝑋̃𝐵𝛾

𝐼
(
𝑦̃𝑖𝑢

𝐼

𝑦̃𝑟𝑢
𝐼)]

𝑚
𝑖=1 + 𝑑̃𝑢

𝐼 𝑋̃𝐵𝑟
𝐼

𝑦̃𝑟𝑢
𝐼 + 𝛽

𝐼  

 𝑍̃𝐼̂
2
= ∑ 𝑑̃𝐵𝑖

𝐼
𝑋̃𝐵𝑖

𝐼
+ 𝛽𝐼 – 𝑑̃𝐵𝑖

𝐼
𝑋̃𝐵𝛾

𝐼
(
𝑦̃𝑖𝑢

𝐼

𝑦̃𝑟𝑢
𝐼)

𝑚
𝑖=1 + 𝑑̃𝑢

𝐼 𝑋̃𝐵𝑟
𝐼

𝑦̃𝑟𝑢
𝐼  

 𝑍̃𝐼̂
2
= ∑ 𝑑̃𝐵𝑖

𝐼
𝑋̃𝐵𝑖

𝐼
+ 𝛽𝐼 – 𝑑̃𝐵𝑖

𝐼
𝑦̃𝑖𝑢

𝐼 (
𝑋̃𝐵𝛾

𝐼

𝑦̃𝑟𝑢
𝐼)

𝑚
𝑖=1 + 𝑑̃𝑢

𝐼 𝑋̃𝐵𝑟
𝐼

𝑦̃𝑟𝑢
𝐼  

𝑍̃𝐼̂
2
= 𝑍̃𝐼

2
+∑[𝑑̃𝑢

𝐼
– 𝑑̃𝐵𝑖

𝐼
𝑦̃𝑖𝑢

𝐼] (
𝑋̃𝐵𝛾

𝐼

𝑦̃𝑟𝑢
𝐼)

𝑚

𝑖=1

 

𝑍̃𝐼̂
2
= 𝑍̃𝐼

2
+ [𝑑̃𝑢

𝐼
− 𝑍̃𝑢

2𝐼
] 𝑋̃𝐵𝑟
̂ 𝐼

 

Hence, 

𝑍̃𝐼̂ = 𝑍̃𝐼̂
1
∗ 𝑍̃𝐼̂

2
= [𝑍̃𝐼

1
+ (𝐶̃𝑢

𝐼
− 𝑍̃𝑢

1𝐼
) 𝑋̃𝐵𝑟
̂ 𝐼

] ∗ [𝑍̃𝐼
2
+ (𝑑̃𝑢

𝐼
− 𝑍̃𝑢

2𝐼
) 𝑋̃𝐵𝑟
̂ 𝐼

] 

4.3 Theorem: A sufficient condition for a intuitionistic fuzzy basic feasible  solution to the 

IFQPP to be optimum is that 𝑅̃𝑗
𝐼
≤ 0 ;  ∀𝑗.  

Proof: 

The objective function value will improve if 𝑍̃𝐼̂ > 𝑍𝐼 

 [𝑍̃𝐼
1
+ (𝐶̃𝑗

𝐼
− 𝑍̃𝑗

1𝐼
) 𝑋̃𝐵𝑟
̂ 𝐼

] ∗ [𝑍̃𝐼
2
+ (𝑑̃𝑗

𝐼
− 𝑍̃𝑗

2𝐼
) 𝑋̃𝐵𝑟
̂ 𝐼

] > 𝑍̃𝐼
1
∗ 𝑍̃𝐼

2
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 𝑍̃𝐼
1
𝑍̃𝐼

2
+ 𝑍̃𝐼

1
(𝑑̃𝑗

𝐼
− 𝑍𝑗

2𝐼
) 𝑋̃𝐵𝑟
̂ 𝐼

+ 𝑍̃𝐼
2
(𝐶̃𝑗

𝐼
− 𝑍̃𝑗

1𝐼
) 𝑋̃𝐵𝑟
̂ 𝐼

+ [(𝐶̃𝑗
𝐼
− 𝑍̃𝑗

1𝐼
) 𝑋̃𝐵𝑟
̂ 𝐼

∗ (𝑑̃𝑗
𝐼
− 𝑍̃𝑗

2𝐼
) 𝑋̃𝐵𝑟
̂ 𝐼

] > 𝑍̃𝐼
1
∗ 𝑍̃𝐼

2
 

 𝑍̃𝐼
1
(𝑑̃𝑗

𝐼
− 𝑍̃𝑗

2𝐼
) 𝑋̃𝐵𝑟
̂ 𝐼

+ 𝑍̃𝐼
2
(𝐶̃𝑗

𝐼
− 𝑍̃𝑗

1𝐼
) 𝑋̃𝐵𝑟
̂ 𝐼

+ 𝜃̃𝑗
𝐼
(𝐶̃𝑗

𝐼
− 𝑍̃𝑗

1𝐼
) ∗ (𝑑̃𝑗

𝐼
− 𝑍̃𝑗

2𝐼
) > 0 

  𝑅̃𝑗
𝐼
> 0. 

Hence, the solution can be enhanced until 𝑅̃𝑗
𝐼
≤ 0 ;  ∀𝑗. 

5. Numerical example 

Consider the IFQPP 

Maximize 𝑍̃𝐼 = (2̃𝐼𝑥̃1
𝐼+4̃𝐼𝑥̃2

𝐼 + 𝑥̃3
𝐼 + 1̃𝐼

 
)(1̃𝐼𝑥̃1

𝐼+1̃𝐼𝑥̃2
𝐼 + 2̃𝐼𝑥̃3

𝐼 + 2̃𝐼
 
) 

subject to the constraints 

1̃𝐼𝑥̃1
𝐼+3̃𝐼𝑥̃2

𝐼 ≤ 4̃𝐼
 
 

2̃𝐼𝑥̃1
𝐼+1̃𝐼𝑥̃2

𝐼 ≤ 3̃𝐼
 
 

1̃𝐼𝑥̃2
𝐼+4̃𝐼𝑥̃3

𝐼 ≤ 3̃𝐼
 
 

𝑥̃𝐼𝑗 ≥ 0 ;  𝑗 = 1,2,3. 

where the intuitionistic fuzzy numbers are taken as follows: 

Cost coefficients 

2̃𝐼 = 〈(1.5,2,4); (1,2,4.5)〉 

4̃𝐼 = 〈(3.6,4,4.2); (3,4,5.1)〉 

1̃𝐼 = 〈(0.8,1,2.1); (0.6,1,2.3)〉 

1̃𝐼 = 〈(0.5,1,2.5); (0.3,1,2.6)〉 

1̃𝐼 = 〈(0.6,1,1.8); (0.5,1,2.0)〉 

1̃𝐼 = 〈(0.4,1,2); (0.3,1,2)〉 

2̃𝐼 = 〈(1.6,2,3.4); (1.4,2,3.6)〉 

2̃𝐼 = 〈(1.8,2,3.2); (1.6,2,3.3)〉 

Constraint 1-Ccoefficients 

1̃𝐼 = 〈(0.4,1,1.5); (0.3,1,1.5)〉 

3̃𝐼 = 〈(2.5,3,3.2); ( 2,3,3.2)〉 
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4̃𝐼 = 〈(2,4,5); (1.8,4,5.2)〉 

Constraint 2-Ccoefficients 

2̃𝐼 = 〈(1,2,3); (1,2,4)〉 

1̃𝐼 = 〈(0.7,1,1.6); (0.5,1,1.8)〉 

3̃𝐼 = 〈(2.7,3,3.3); (2.6,3,3.4)〉 

Constraint 3-Ccoefficients 

1̃𝐼 = 〈(0.3,1,2.3); (0.6,1,2.4)〉 

4̃𝐼 = 〈(3.2,4,5.5); (3,4,6)〉 

3̃𝐼 = 〈(2.4,3,3.4); (2.3,3,3.5)〉 

Using proposed two-stage intuitionistic fuzzy simplex procedure the solution of given IFQPP 

are given in the following. 

 

𝑐̃𝑗
𝐼 

(1.5,2,4); 

(1,2,4.5) 

(3.6,4,4.2); 

(3,4,5.1) 

(0.8,1,2.1); 

(0.6,1,2.3) 
0̃𝐼 0̃𝐼 0̃𝐼 

 

𝑑̃𝑗
𝐼
 

(0.6,1,1.8); 

(0.5,1,2) 

(0.4,1,2); 

(0.3,1,2) 

(1.6,2,3.4); 

(1.4,2,3.6) 
0̃𝐼 0̃𝐼 0̃𝐼 

𝒄̃𝑩
𝑰
 𝒅̃𝑩

𝑰
 𝒚̃𝑩

𝑰
 𝑿̃𝑩

𝑰
 𝒙𝟏

𝑰
 𝒙𝟐

𝑰
 𝒙𝟑

𝑰
 𝒔̃𝟏

𝑰
 𝒔̃𝟐

𝑰
 𝒔̃𝟑

𝑰
 𝒓̃𝑰 𝑨𝒗(𝒓̃𝑰) 

0̃𝐼 0̃𝐼 𝑠̃1
𝐼 

(2,4,5); 

(1.8,4,5.2) 

(0.4,1,1.5); 

(0.3,1,1.5) 

 

(2.5,3,3.2); 

(2,3,3.2) 
0̃𝐼 1̃𝐼 0̃𝐼 0̃𝐼 

(0.63,1.33,2); 

(0.56,1,33,2.6) 

1.42 

0̃𝐼 0̃𝐼 𝑠̃2
𝐼 

(2.7,3,3.3); 

(2.6,3,3.4) 

(1,2,3); 

(1,2,4) 

(0.7,1,1.6); 

(0.5,1,1.8) 
0̃𝐼 0̃𝐼 1̃𝐼 0̃𝐼 (1.69,3.4.71) 

3.53 

0̃𝐼 0̃𝐼 𝑠̃3
𝐼 

(2.4,3,3.4); 

(2.3,3,3.5) 
0̃𝐼 

(0.3,1,2.3); 

(0.6,1,2.4) 

(3.2,4,5.5); 

(3,4,6) 
0̃𝐼 0̃𝐼 1̃𝐼 

(1.04,3,11.33); 

(0.96,3,5.83) 

6.43 

𝑃̃𝑗
𝐼
= (𝑐̃𝑗

𝐼 − 𝑧̃𝑗
𝐼1)

∗ (𝑑𝐼

− 𝑧̃𝑗
𝐼2) 

 

(0.9,2,7.2); 

(0.5,2,9) 

(1.44,4,8.4); 

(0.9,4,10.2) 

(1.28,2,7.14); 

(0.84,2,8.28) 
0̃𝐼 0̃𝐼 0̃𝐼  

 

 𝑄̃𝑗
𝐼
= 𝑧̃𝑗

𝐼2

(𝑐̃𝑗
𝐼 − 𝑧̃𝑗

𝐼1)

+ 𝑧̃𝑗
𝐼1 (𝑑𝐼

− 𝑧̃𝑗
𝐼2) 

(3,5,17.3); 

(1.75,5,20.05) 

(6.68,9,18.44); 

(4.89,9,22.03) 

(2.24,4,15.22); 

(1.38,4,17.86) 
0̃𝐼 0̃𝐼 0̃𝐼  

 

𝜃̃𝑗
𝐼
 

(0.9,1.5,3.3); 

(0.65,1.5,3.4) 

(0.63,1.33,2); 

(0.56,1.33,2.6) 

(0.44,0.75,1.06); 

(0.38,0.75,1.17) 
- - -  

 

𝑅̃𝑗
𝐼
 

(3.81,8,41.6); 

(2.08,8,50.65) 

(7.59,14.32,35.24); 

(5.39,14.32,48.55) 

(2.8,5.5,22.79); 

(1.7,5.5,27.55) 
- - -  

 

𝐴𝑣(𝑅̃𝑗
𝐼
) = 𝑅𝑗

∗ 12.3 22.22 12.07 - - -   

𝑍1̃
𝐼
=(0.5,1,2.5); 

(0.3,1,2.6) 

𝑍2̃
𝐼
=(1.8,2,3.2); 

(1.6,2,3.3) 

𝑍𝐼=(0.9,2,8); 

(0.4,2,8.58) 
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Initial iteration 

Iteration 1 

 

𝑐̃𝑗
𝐼 

(1.5,2,4); 

(1,2,4.5) 

(3.6,4,4.2); 

(3,4,5.1) 

(0.8,1,2.1); 

(0.6,1,2.3) 
0̃𝐼 0̃𝐼 0̃𝐼 

𝑑̃𝑗
𝐼
 

(0.6,1,1.8); 

(0.5,1,2) 

(0.4,1,2); 

(0.3,1,2) 

(1.6,2,3.4); 

(1.4,2,3.6) 
0̃𝐼 0̃𝐼 0̃𝐼 

𝒄̃𝑩
𝑰
 𝒅̃𝑩

𝑰
 𝒚̃𝑩

𝑰
 𝑿̃𝑩

𝑰
 𝒙̃𝟏

𝑰
 𝒙̃𝟐

𝑰
 𝒙̃𝟑

𝑰
 𝒔̃𝟏

𝑰
 𝒔̃𝟐

𝑰
 𝒔̃𝟑

𝑰
 

(3.6,4,4.2); 

(3,4,5.1) 

(0.4,1,2); 

(0.3,1,2) 
𝒙̃𝟐

𝑰
 

(0.63,1.33,2); 

(0.56,1,33,2.6) 

(0.13,0.33,0.6); 

(0.09,0.33,0.75) 

(0.78,1,1.28); 

(0.63,1,1.6) 

 

0̃𝐼 
(0.31,0.33,0.40); 

(0.31,0.33,0.40) 
0̃𝐼 0̃𝐼 

0̃𝐼 0̃𝐼 𝑠̃2
𝐼 

(0.7,1.67,2.67); 

(0.0,1.67,2.84) 

(0.4,1.67,2.87); 

(0.25,1.67,3.91) 

(-0.58,0,0.82); 

(-1.1,0,1.17) 
0̃𝐼 

-{(0.31,0.33,0.40); 

(0.31,0.33,0.40)} 
1̃𝐼 0̃𝐼 

0̃𝐼 0̃𝐼 𝑠̃3
𝐼 

(0.4,1.67,2.77); 

(-0.3,1.67,2.94) 

-{(0.13,0.33,0.6); 

(0.09,0.33,0.75)} 

(-0.98,0,1.52); 

-1,0,1.17) 

(3.2,4,5.5); 

(3,4,6) 

-{(0.31,0.33,0.40); 

(0.31,0.33,0.40)} 
0̃𝐼 1̃𝐼 

𝑃̃𝑗
𝐼
= (𝑐̃𝑗

𝐼 − 𝑧̃𝑗
𝐼1) ∗ (𝑑𝐼 − 𝑧̃𝑗

𝐼2) 

 

(0,0.46,5.9); 

(0.71,0.46,8.08) 
- 

(1.28,2,7.14); 

(0.84,2,8.28) 

(0.35,0.44,0.67); 

(0.29,0.44,0.82) 
0̃𝐼 0̃𝐼 

 𝑄̃𝑗
𝐼
= 𝑧̃𝑗

𝐼2

(𝑐̃𝑗
𝐼 − 𝑧̃𝑗

𝐼1) + 𝑧̃𝑗
𝐼1 (𝑑𝐼 − 𝑧̃𝑗

𝐼2) 
(-2.09,6.49,43.62); 

(-5.51,6.49,66.25) 

(-6.09,0,23.31); 

(-11.7,0,49.02) 

(6.07,15.97,52.18); 

(3.83,15.97,76.65) 

-{(3.16,6.49,16.46 

); 

(2.26,6.49,23.68)} 

0̃𝐼 0̃𝐼 

𝜃̃𝑗
𝐼
 - - - 

(0.07,0.42,0.87); 

(-0.05,0.42,0.98) 

(1.58,4.03,6.45) 

(1.4,4.03,8.39) 
- 

𝑅̃𝑗
𝐼
 - - - 

(6.16,16.81,58.39); 

(3.79,16.81,84.76) 

-{(-1.16,4.72,15.91); 

(-4.62,4.72,23.27)} 
- 

𝐴𝑣(𝑅̃𝑗
𝐼
) = 𝑅𝑗

∗ - - - 33.92 -7.62 - 

𝑍1̃
𝐼
=(2.77,6.32,10.9); 

(1.98,6.32,15.86) 

𝑍2̃
𝐼
=(2.05,3.33,7.2); 

(1.77,3.33,8.5) 

Z̃I=(5.68,21.05,78.48); 

(3.5,21.05,134.81) 

Iteration 2 

 

c̃j
I 

(1.5,2,4); 

(1,2,4.5) 

(3.6,4,4.2

); 

(3,4,5.1) 

(0.8,1,2.1

); 

(0.6,1,2.3

) 

0̃I 0̃I 0̃I 

d̃j
I
 

(0.6,1,1.8); 

(0.5,1,2) 

(0.4,1,2); 

(0.3,1,2) 

(1.6,2,3.4

); 

(1.4,2,3.6

) 

0̃I 0̃I 0̃I 

𝐜𝐁
𝐈
 𝐝𝐁

𝐈
 𝐲̃𝐁

𝐈 𝐗𝐁
𝐈
 𝐱̃𝟏

𝐈 𝐱̃𝟐
𝐈 𝐱̃𝟑

𝐈 𝐬̃𝟏
𝐈
 𝐬̃𝟐

𝐈
 𝐬̃𝟑

𝐈
 

(3.6,4,

4.2); 

(3,4,5.

1) 

(0.4,1,

2); 

(0.3,1,

2) 

𝐱̃𝟐
𝐈 

(0.63,1.33,

2); 

(0.56,1,33,

2.6) 

(0.13,0.33,0

.6); 

(0.09,0.33,0

.75) 

(0.78,1,1.

28); 

(0.63,1,1.

6) 

 

0̃I 

(0.31,0.33,0

.40); 

(0.31,0.33,0

.40) 

0̃I 0̃I 

0̃I 0̃I s̃2
I 

(0.7,1.67,2

.67); 

(0.0,1.67,2

.84) 

(0.4,1.67,2.

87); 

(0.25,1.67,3

.91) 

(-

0.58,0,0.8

2); 

(-

1.1,0,1.17

) 

0̃I 

-

{(0.31,0.33,

0.40); 

(0.31,0.33,0

.40)} 

1̃I 0̃I 

(0.8,1,

2.1); 

(0.6,1,

2.3) 

(1.6,2,

3.4); 

(1.4,2,

3.6) 

 

𝐱̃𝟑
𝐈I 

(0.07,0.42,

0.87); 

(-

0.05,0.42,0

.980 

-

{(0.02,0.08,

0.19); 

(0.02,0.08,0

.25)} 

(-

0.18,0,0.4

8); 

(-

0.17,0,0.5

(0.58,1,1.

72); 

(0.5,1,2) 

-

{(0.06,0.08,

0.13); 

(0.05,0.08,0

.13)} 

0̃I 
(0.18,0.25,0.31); 

(0.17,0.25,0.33) 
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9) 

P̃j
I
= (c̃j

I − z̃j
I1) ∗ (dI − z̃j

I2) 

 

(-

0.03,0.63,9.

12); 

(0.62,0.63,1

3.52) 

(2.31,0,7)

; 

(5.33,0,22

.30)) 

 

(4.05,0,1

1.94); 

(5.8,0,23.

20) 

(-

0.11,0.21,0.

49); 

(-

0.04,0.21,0.

48) 

0̃I 

(0.04,0.13,0

.68); 

(0.02,0.13,0

.9) 

 Q̃j
I
= z̃j

I2

(c̃j
I − z̃j

I1)

+ z̃j
I1 (dI − z̃j

I2) 

(-

2.08,8.76,6

9.46); 

(-

5.22,8.76,1

08.75) 

((-

13.13,0,3

4.76); 

(-

17.75,0,6

8.98) 

(-

18.1,0,48.

1); 

(-

18.11,0,7

6.58) 

(-{(-

2.21,6.32,2

0.38); 

(-

1.21,6.32,2

8.53)} 

0̃I 

(-

{1.12,4.41,1

9.97); 

(0.64,4.41,3

0.69)} 

θ̃j
I
 

(0.24,1,6.68

); 

(0,1,11.36) 

- - 

(1.58,4.03,6

.45); 

(1.4,4.03,8.

39) 

- - 

R̃j
I
 

(-

2.09,9.39,1

30.38); 

(-

5.22,939,26

2.34) 

- - 

-{{-

5.37,5.47,2

0.55); 

(-

5.24,5.47,2

8.59)} 

 - 

Av(R̃j
I
) = Rj

∗ 78.56 - - -8.8 - - 

Z1̃
I
=(2.83,6.74,12.73); 

(1.95,6.74,18.11) 

Z2̃
I
=(2.16,4.17,10.16); 

(1,7,4.17,12.03 

 

Z̃I=(6.11,28.11,129.34); 

(3.32,28.11,217.86) 

 

 

Iteration 3 
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Conclusion: 

We proposed a new solution technique to determine an intuitionistic fuzzy  optimal solution 

for fuzzy quadratic programming problem in which the objective function has to be 

factorized This technique provides a favorable fuzzy solution without using clumsy of 

constraints. Moreover, the developed algorithm is based on familiar simplex procedure we 

obtain the fuzzy solution in less number of iterations.  
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