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In this paper, we developed a new parameter for the steepest descent method 

to solve fuzzy optimization problems by relying on the Barzilai and Borwein 
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1. Introduction
The word Optimization implies choosing 

the best one from a scope of decisions.  

in both administration science, the 

Mathematics. The method comprises of 

recognizing some target a quantitative 

proportion of the exhibition of the 

framework under investigation for instance 

vitality of a physical framework.

the framework, the factors or obscure. Our 

point is to discover estimations of the factors 

variables are restricted or constrained in 

related depiction of the issue has been 

converted into numerical documentation, 

calculation can be utilized to discover 

the target and requirement capacities are 

uncertain in nature and must be expressed 

in fuzzy sense to mirror this present reality 

circumstance. Fuzzy optimization problems 

and Zadeh[1]. Thereafter, Tanaka et al.[2] 

presented the idea of fuzzy mathematical 

the course of the most recent decades, many 

researchers have studied optimization 

problems with fuzzy-valued objective 

[3][4][5][6] that have 

[7] suggested the Newton scheme 

for unconstrained optimization problems 

proposed strategy, they used Hukuhara 

differentiability of fuzzy valued functions 

set of fuzzy numbers. A short time later, 

Chalco Cano et al.[2] addressed some of 

the challenges of the technique proposed 

resolved these challenges. More recently, 

technique proposed in[2][7] is all around 

characterized just when the unconstrained 

optimization problem is convex. Moreover, 

for large scale unconstrained optimization 

steepest descent algorithm to solve Solving 

2.
“Let R be the set of real numbers. A fuzzy set 

u on R is a mapping u:R  [0,1]A fuzzy 

set u is characterized by its membership 

function u:R  [0,1], which associates 

u
 in [0,1]. 

the fuzzy set u is given by
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 Also, the support of u, is denoted by

[u]0 [9] 

[10]

following properties, is called a fuzzy number:

I.  u is normal, i.e. there exists x
0

R  such 

0

II.  u if a fuzzy convex set, i.e.,                      

whenever x,y [0,1].

III.  u is upper semi-continuous on R.

IV.  [u]0 is a compact set.

that [u]  is a compact interval in R for all 

number u is denoted by [u] u   , ū ], where        

u   , ū [0,1]. 

Let u  and v be two fuzzy numbers. Using 

respectively:

[0,1].”

[10]

“Triangular fuzzy numbers are a special 

numbers and their membership function is 

[u] [0,1].”

[10]

[11]

“Given u,v

called the generalized Hukuhara difference 

if
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of differentiability of fuzzy functions.
 Later, we consider fuzzy optimization 

of a fuzzy optimization problem.”

“Henceforth, X denotes an open subset of 

Rn . A mapping F:X

c
 denote the 

associate with each fuzzy function F:X

the family of interval-valued functions F:X X
c

given by F [0,1], we 
denote F

R are 
said to be upper and lower functions of F
respectively.”

[14] 
“Let X R and F:X

Also, assume that x
0

X and h be such that 

x
0
+h X. The generalized Hukuhara derivative 

0

at any x X, we say that F is gH-differentiable 
over X.”

[13]
“Let X be an open set in R. An interval-valued 

function F:X X
c
is gH-differentiable at 

x
0

c

given by the gH-difference between intervals.”

3.4. Theorem  [3] 
 “Let F:X
is gH-differentiable, then the interval-valued 

function F :X X
c
 is gH-differentiable for 

[0,1]. Moreover

 f̄  

3.5. Theorem  [2] 
“Let F:X

is gH-differentiable at x
0

X then, for each 

[0,1], one of the following cases holds:
a-  and  f̄   are differentiable at x

0
 and

0
 f̄  

0

0
 f̄    

0

0
 f̄  

0 0
 f̄  

0 0
 f̄  

0 0
 f̄  

0

0
 f̄  

0

0
 f̄  

0

0
 f̄  

0

0
 f̄  

0

[3] 
“Let F:X
x0

1
0,x

2
0,…,x

n
0

i 1
0,x

2
0,…

,x
n
0

i
0, then we say 

that F has the ith partial gH-derivative at x
0

[3] 
“Let F:X
gradient of F at x

0
, denoted by 
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   [2] 
“Let  F:X

is gH-differentiable at x
0

X then, for each 

[0,1], the real-valued function + f̄  :X R  

is differentiable at x0. Moreover,

   [2] 
“Let  F:X
gradient of F, 0

at x
0
, that is, for each i, the function

i 
0, 

then we say that F is twice gH-differentiable at 

i

2
i j

differentiable.” 

3.10. Theorem    [2] 
“Let  F:X

is m-times gH-differentiable at x
0

X then, 

[0,1], the real-valued function                               

, f̄  :X R is m-times differentiable at x
0
.”

where the objective function F:X

is a fuzzy-valued function and X Rn is the 
domain of F which is assumed to be an open 
set. In the remainder of the paper we assume 
that F is gH-differentiable.”[9]

  [7] 
“Let X Rn

x* X is a locally nondominated solution 

N
s

X  

s

3.13. Theorem   [2] 
“Let X Rn be an open set and F:X
be a fuzzy function. If x* is a local minimizer 

of the real-valued function + f̄  , [0,1], 
then x* is a locally nondominated solution of 

3.14. Theorem   [9] 
[0,1] and the real-valued function         

+ ̄f  :X R be differentiable at x0. If there 
is a vector d such that

+ f̄  
0

T  d<0,  then there exists a 

+ f̄  
0

+¯f
0

+ f̄  
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4. 
In this part we developed a new steepest descent 
method to solve fuzzy optimization problem 

descent.

and satisfy descent property because  is positive in 
method.

Algorithm (NEW) 

1
Rn  and compute 

1 1

                  Consider d
1 1

 g
1
.                                      

                 If g
k k

  is the optimal solution 

k 

and update variable  
 x

k k
 d

k
 . Compute,     

                f ,g ,s
k
.

              Compute d
k k

 g
k
 computed 

5. Numerical Examples 
In this section we mention some examples to 
demonstrate the speed of convergence of the 
proposed algorithm and its comparison with other 

proposed algorithm compared to the algorithms 
[15]

[16][17][18]

All examples are implemented with MATLAB 
g <10

[15][16][17][18].
iter:-                   number of iterations

Example 1. [9]“Consider the following nonlinear 
programming problem with fuzzy parameters:
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Example 2. [9]“Consider the following 
nonlinear programming problem with fuzzy 
parameters:

Example 3. [9]“Consider the following 
nonlinear programming problem with fuzzy 

parameters:

Example 4 [9]“Consider the following 
nonlinear programming problem with fuzzy 

parameters:

Example 5 [9]“Consider the following 
nonlinear programming problem with fuzzy 

parameters:
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6. Conclusions  

optimization algorithm to solve the problems 
of fuzzy optimization, and the proposed 

solving some these problems with the least 
number of iterations and with higher accuracy 
in reaching the approximate solution of the 
function.
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