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Abstract 
 

In this paper, we consider a fuzzy inventory model with allowable shortage using the new LR-

Type hexagonal fuzzy numbers. Our goal is to determine the fuzzy optimal total cost and fuzzy 

optimal order quantity for the proposed inventory model. Holding cost, Ordering cost, 

Shortage cost and Demand are taken as in terms of LR- Hexagonal fuzzy numbers. New 

arithmetic operations are defined and applied in sensitivity analysis. A relevant numerical 

example is also included, to illustrate the proposed notion. 
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1.   Introduction 
 

The most widely used inventory model is the Economic order quantity (EOQ) model, in which 

the successive operations are classified as supply and demand. This model was developed by 

Harris [3]. Wilson [9] aroused interest in the EOQ model in academics and industries. In certain 

situations, uncertainties are due to fuzziness, primarily introduced by Zadeh [11]. Jain [4] 

worked on fuzzy decision making models. Thus, EOQ model serves as a useful approximation to 

many real life problems. Urgeletti [8] treated EOQ model in fuzzy sense by using triangular 
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fuzzy number. Chen and Wang [1] used trapezoidal fuzzy number to fuzzify the order cost, 

inventory cost, and back order cost in the total cost of inventory model without backorder. 

Further, in a series of papers, Yao et al. [10], considered the fuzzified problems for the inventory 

model with or without backorder models. Kacpryzk et al. [5] discussed some long-term 

inventory policy making through the fuzzy-decision making models. Later, Hadley et al. [2] 

analyzed many inventory systems. Stephen and Rajesh [6] have developed the fuzzy inventory 

model with allowable shortage using hexagonal fuzzy numbers. Stephen and Rajesh [7] have 

also developed the optimal total cost and optimal order quantity for fuzzy inventory model 

without shortage using hexagonal fuzzy numbers. 

In this paper, a new kind of fuzzy numbers called ‘LR-Hexagonal fuzzy numbers’ is utilized in 

developing the notion of inventory model. The main target of the authors is to estimate the fuzzy 

optimal order quantity and fuzzy optimal total cost of an inventory system under study due to 

irregularities or physical properties of the parameter variables. For this, we apply fuzzy concepts, 

shortage is allowed and it is completely backlogged. An algorithm is developed to find the fuzzy 

total cost. Sensitivity analysis is carried out through the numerical examples. 

The rest of the paper is organized as follows:  In Section 2, some basic definitions and arithmetic 

operations on LR- hexagonal fuzzy numbers are presented. In Section 3, we describe in brief the 

notions and assumptions used in the developed fuzzy inventory model; formulation and analysis 

of the inventory model in fuzzy sense and algorithm are also presented. In Section 4, a numerical 

example is given to illustrate the model and sensitivity analysis is made for different changes in 

the parameter values. Finally, in Section 5  the concluding remarks are given. 

 

2.   Definitions and Preliminaries 

Definition 2.1:  Fuzzy set 

A Fuzzy set Aɶ  in a universe of discourse X is defined as the set of pairs  

{( , ( )) : }
A

A x x x Xµ= ∈ɶ
ɶ .  Here : [0,1]

A
Xµ →ɶ  

is the membership function associated to Aɶ  and  

( )
A

xµ ɶ   
is called the membership value of  x X∈ in the fuzzy set Aɶ . 

Definition 2.2: Convex fuzzy set 
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A fuzzy set {( , ( ))}
A

A x xµ= ɶ

ɶ  in X  is called a convex fuzzy set if all Aa are convex sets i.e. for 

every element 
1x Aα∈  and  

2x Aα∈
 
and for every [0,1]α ∈   

1 2(1 )x x Aαλ λ+ − ∈  [0,1].λ∀ ∈       

Otherwise the fuzzy set is called non convex fuzzy set. 

Definition 2.3:  Hexagonal Fuzzy Number [6] 

A hexagonal fuzzy number denoted by 1 2 3 4 5 6( , , , , , )hA a a a a a a=ɶ  is fuzzy number, where 

1 2 3 4 5 6a a a a a a≤ ≤ ≤ ≤ ≤ are real numbers satisfying 2 1 3 2a a a a− ≤ − and 5 4 6 5a a a a− ≥ −  and its 

membership function ( )
hA

xµ ɶ is given by: 

1

1
1 2

2 1

2
2 3

3 2

3 4

4

5 4

1

2

1 1

2 2

( ) 1,                                  

1
1

2

hA

x a

x a
a x a

a a

x a
a x a

a a

x a x a

x a
a

a a

µ

0,                                 <

 −
,               ≤ ≤ − 

 −
+  ,        ≤ ≤ − 

= ≤ ≤

 −
− ,             

− 

ɶ

4 5

6
5 6

6 5

6

1

2

0,                                   >

x a

a x
a x a

a a

x a












 ≤ ≤



  −
,               ≤ ≤  − 

  

 

Remark 2.3.1 

1. The hexagonal fuzzy number 
h

Aɶ becomes a trapezoidal fuzzy number if 2 1 3 2a a a a− = − and                 

5 4 6 5a a a a− = −  

2. The hexagonal fuzzy number 
h

Aɶ becomes a non-convex fuzzy numbers if 
2 1 3 2a a a a− > − and    

5 4 6 5a a a a− < −
 

Definition 2.4: LR- Hexagonal Fuzzy Number  

A LR- hexagonal fuzzy number denoted by 1 2 1 2 1 2( , , , , , )
h LR

M a a α α β β=ɶ
 
is a fuzzy number,  where 

1 2 1 2 1 2( , , , , , )LRa a α α β β are real numbers satisfying 1 2a a≤ , 1 2α α≥  and 1 2β β≥ its membership 

function ( )
hM

xµ ɶ
is given by: 
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1 2

1 2 1

1 2

1

1

1

1

( )

1 ( )

1
1

2

( ) 1,                                 m  

1
1

2

hM

x m

m x
m x m

m x
m x m

x x n

n x
n x n

α α

α α α
α α

α
α

µ

β
β

0,                          − ∞ < ≤ − +

 −
− ,         − + ≤ < − + 

 −
−  ,        − ≤ < 

 
= ≤ ≤

 −
+ ,          ≤ < + 

 

ɶ

1 1 2

1 2

1 2

2
1 ( )

3

0,                               > ( )

n x
n x n

x n

β β β
β β

β β
















 −
+ ,         +  ≤ < + +  + 

 + +  

Definition 2.5: Equality of two LR- Hexagonal fuzzy numbers
 

Two LR-Hexagonal fuzzy numbers 
1 2 1 2 1 2( , , , , , )LRA a a α α σ σ=ɶ  and 

1 2 1 2 1 2
( , , , , , )

LR
B b b δ δ γ γ=ɶ is 

said to be equal i.e. A B=ɶ ɶ  if and only if 1 1 2 2 1 1 2 2 1 1 2 2, , , , ,a b a b α δ α δ σ γ σ γ= = = = = =  

Definition 2.6: Symmetric LR- Hexagonal fuzzy number 

A fuzzy number 
1 2 1 2 1 2( , , , , , )LRA a a α α γ γ=ɶ  (real line) is said to be a symmetric Hexagonal fuzzy 

number, if there exist real numbers such that 
1 2 1 2α α γ γ+ = + .    Otherwise the fuzzy number is 

called  Non symmetric fuzzy number. 

 

Table 1: Different types of hexagonal fuzzy numbers 

 

Types of Hexagonal 

fuzzy 

number

1 2 3 4 5 6
( , , , , , )A a a a a a a=ɶ  

 

Conditions 

 

Pictorial Representations 

 

Hexagonal fuzzy 

numbers 
h

Aɶ becomes 

trapezoidal fuzzy 

numbers 

 

 

2 1

1 2

α α

γ γ

=

=
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Convex Hexagonal fuzzy 

numbers 
h

Aɶ
 

 

 

 

 

2 1α α≤
 

1 2γ γ≥  

 
 

 

 

Non convex  Hexagonal 

fuzzy numbers 
h

Aɶ  

 

 

 

2 1α α>
 

1 2γ γ<  

          

 

 

symmetric Hexagonal 

fuzzy numbers
h

Aɶ
 

 

 

 

 

 

 

 

1 2 1 2α α γ γ+ = +
 

 

 
 

 

 

 

Non symmetric 

Hexagonal fuzzy 

numbers type-1 ( )s sl r>  

 

 

 

 

1 2 1 2α α γ γ+ > +
 

 

 
 

 

 

 

Non symmetric 

Hexagonal fuzzy 

numbers type-2 ( )s sl r<  

 

 

 

 

 

 

1 2 1 2α α γ γ+ < +
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Perfect symmetric  

Hexagonal  fuzzy 

numbers 

 

2 1

1 1a

α α

α

=

=
 

1 2

2 1

1 2

a a

a γ

γ γ

=

=

=

  

 

     

Definition 2.7:   New Arithmetic Operations   

Let 1 1 2 1 2 1 2( , , , , , )LRA a a α α β β=ɶ and 2 1 2 1 2 1 2( , , , , , )LRA b b σ σ δ δ=ɶ be two hexagonal fuzzy numbers. 

Then:  

i) The addition is defined by 

1 2 1 1 2 2 1 1 2 2 1 1 2 2( ) ( , , , , , )LRA A a b a b α σ α σ β δ β δ+ = + + + + + +ɶ ɶ  

ii) The subtraction is defined by 

1 2 1 1 2 2 1 1 2 2 1 1 2 2( ) ( , , , , , )LRA A a b a b α σ α σ β δ β δ− = − − + + + +ɶ ɶ  

iii) The multiplication is defined by 

1 2 1 2 1 2
1 2( ) , , , , ,

6 6 6 6 6 6
b b b b b b

LR

a a
A A

α α β β
τ τ τ τ τ τ × =  

 
ɶ ɶ

 

    where 1 2 1 2 1 2(3 3 )b b bτ σ σ β β= + − − + +  

iv) The division is defined by 

 

3 5 61 2 4
1 2

6 6 66 6 6
( ) , , , , ,

b b b b b b LR

a a aa a a
A A

τ τ τ τ τ τ
 

÷ =  
 

ɶ ɶ

 

if 0bτ ≠ , where 1 2 1 2 1 2(3 3 )b b bτ σ σ β β= + − − + +
 

v) If 0k ≠ the scalar kAɶ is defined as  

1 2 1 2 1 2

1 2 1 2 1 2

( , , , , , ) , if k  0

( , , , , , ) , if k < 0

LR

RL

ka ka k k k k
kA

ka ka k k k k

α α β β

α α β β

≥
= 

− − − −
ɶ
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vi) 
1 2 1 2 1 2 1 2 1 2 1 2, , , , , , , , , ,A a a a aα α β β α α β β= =ɶ  

where 1 2 1 2 1 2, , , , ,a a α α β β are non zero positive real numbers. 

Definition 2.8: We define a ranking function : ( )R f R R→  which maps each fuzzy numbers to 

the real line: f(R) represents the set of all hexagonal fuzzy numbers. If  R  be any linear ranking 

function, then. 1 2 1 2 1 23 3
( )

6

a a
R A

α α β β+ − − + + =  
 

ɶ

 

3.    Fuzzy Inventory Model
 

3.1 Notations 

We define the following symbols 

a
Hɶ : Fuzzy holding cost per unit quantity per unit time 

aCɶ : Fuzzy Setup cost (or) ordering cost per order 

 : Length of the plan 

aSɶ : Fuzzy Shortage cost per unit quantity 

a
Dɶ : Fuzzy Total demand over the planning time period [0, ]T  

Qɶ : Fuzzy Order quantity per cycle 

cTɶ : Fuzzy total cost for the period [0, ]T  

: Minimum Fuzzy total cost for [0, ]T  

: Fuzzy Optimal order quantity 

3.2 Assumptions 

In this paper the following assumptions are considered : 

(i) Shortage cost is of fuzzy nature 

(ii) Total demand is of fuzzy nature 

(iii) Time plan is constant  

(iv) Holding cost and Ordering cost are fuzzy in nature 

3.3 Formulation and analysis of the model  



D. Stephen Dinagar and  J. Rajesh Kannan  

 

 82 

We consider the model with allowable shortage in fuzzy environment since the fuzzy total 

demand with time period[0, ]T , fuzzy ordering cost per order, fuzzy carrying cost (or) holding 

cost per unit quantity per unit time and fuzzy shortage cost per unit quantity are in fuzzy nature.  

Our goal is to determine the fuzzy optimal total cost and fuzzy optimal order quantity for the 

proposed fuzzy inventory model. Now the fuzzifying total cost is given by  

2

2

2

1

22( )
c

S
SQ

HT SHTQS AD
T

HT S Q

 
− + = + +

+

ɶ
ɶ ɶ

ɶɶɶ ɶ ɶɶ ɶ
ɶ

ɶ ɶɶ
   

(see

 

[6] ) 

 Our aim is to obtain fuzzy the total cost and the optimal order quantity in terms of LR -Type     

hexagonal fuzzy numbers by using simple calculus techniques.  

 If a
Hɶ , aCɶ , aSɶ , 

a
Dɶ

 
denote the  LR – Type hexagonal fuzzy numbers defined by  

     
1 2 1 2 1 2

( , , , , , )
a

H ha ha h h h hα α β β=ɶ   
1 2 1 2 1 2

( , , , , , )
a

D Da Da D D D Dα α β β=ɶ  

        1 2 1 2 1 2( , , , , , )aC Ca Ca C C C Cα α β β=ɶ    
1 2 1 2 1 2( , , , , , )aS Sa Sa S S S Sα α β β=ɶ  

( )
( )

2

2

2

1

22

a
a

a aa a a a
c

a a

s
s Q

TH sH TQ s C D
T

QTH s

  
 − +  = + + 

+ 
 
 

ɶ
ɶɶ

ɶ ɶɶ ɶ ɶɶɶ
ɶ

ɶɶ ɶ

 

By using new arithmetic operations and simplifying we get 

[ ( ) ( )

1 1 2 1 2 1 2 1 2 1 2 1 2

2 2
1 1 1 1 2 2 1 1 2 2

1 1 1 1

(3 3 )(3 3 )
6

3( ) ..... ( ) ...... 3( ) ..... ( )
3

( )(3 3
                    

12

C

TQ
Sa Sa Sa S S S S ha ha h h h h

T
Th S

Tha Sa Tha Sa Th S Tha Sa Th S

Tha Sa Sa SaQ

α α β β α α β β

β β
β β β β


+ − − + + + − + + +

=  + + + + + + + + + + + + 

+ − +
+

ɶ

ɶ

( )( )
( )

( )
( )

( )

2 1 2 1 2

1 1 2 2

1 1 1 2 2 2

1 1 2 2 1 1 2 2

)

3( ) ..... ( )

6 6
                     .....

3( ) ..... ( ) 3( ) ..... ( )

1
                   

6
a

Sa S S S S

Tha Sa Th S

Tha Sa Sa Th S S

Tha Sa Th S Tha Sa Th S

D
Q

α α β β
β β

β β β
β β β β

 − − + +


+ + + +

 + − + +
+ +   + + + + + + + +  

+
ɶ

( )
1 1 2 1 2 1 23 3 ,Ca Ca C C C Cα α β β+ − − + +
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[ ( ) ( )

2 1 2 1 2 1 2 1 2 1 2 1 2

2 2
1 1 1 1 2 2 1 1 2 2

2 2 2 1 2 1

(3 3 )(3 3 )
6

3( ) ..... ( ) ...... 3( ) ..... ( )
3

( )(3 3
                    

12

TQ
Sa Sa Sa S S S S ha ha h h h h

Th S
Tha Sa Tha Sa Th S Tha Sa Th S

Tha Sa Sa Sa Sa S SQ

α α β β α α β β

β β
β β β β

α α

+ − − + + + − + + +

+
+ + + + + + + + + + + 

+ − + − −
+

ɶ

ɶ

( )( )
( )

( )
( )

( )

2

2 1 2

1 1 2 2

1 1 1 2 2 2

1 1 2 2 1 1 2 2

1 2

)

3( ) ..... ( )

6 6
                     .....

3( ) ..... ( ) 3( ) ..... ( )

1
                   3 3

6
a

S S

Tha Sa Th S

Tha Sa Sa Th S S

Tha Sa Th S Tha Sa Th S

D Ca Ca
Q

β β
β β

β β β
β β β β

 + +


+ + + +

 + − + +
+ +   + + + + + + + +  

+ +
ɶ

( )1 2 1 2 ,C C C Cα α β β− − + +

[ ( ) ( )

1 1 2 1 2 1 2 1 2 1 2 1 2

2 2
1 1 1 1 2 2 1 1 2 2

1 1 1 1 2 1

(3 3 )(3 3 )
6

3( ) ..... ( ) ...... 3( ) ..... ( )
3

( )(3 3
                    

12

TQ
S Sa Sa S S S S ha ha h h h h

Th S
Tha Sa Tha Sa Th S Tha Sa Th S

Th S S Sa Sa S SQ

α α α β β α α β β

β β
β β β β

α α α α α

+ − − + + + − + + +

+
+ + + + + + + + + + + 

+ + + − −
+

ɶ

ɶ

( )( )
( )

( )
( )

( )

1

2 1 2

1 1 2 2

1 1 1 2 2 2

1 1 2 2 1 1 2 2

1 2

)

3( ) ..... ( )

6 6
                     .....

3( ) ..... ( ) 3( ) ..... ( )

1
                   3 3

6

S S

Tha Sa Th S

Tha Sa Sa Th S S

Tha Sa Th S Tha Sa Th S

D Ca Ca
Q

α

β β
β β

β β β
β β β β

 + +


+ + + +

 + − + +
+ +   + + + + + + + +  

+ +
ɶ

( )1 2 1 2 ,C C C Cα α β β− − + +

[ )( ) ( )

2 1 2 1 2 1 2 1 2 1 2 1 2

2 2
1 1 1 1 2 2 1 1 2 2

2 2 2 1 2 1

(3 3 )(3 3 )
6

3( ) ..... ( ) ...... 3( ) ..... ( )
3

( )(3 3
                    

12

TQ
S Sa Sa S S S S ha ha h h h h

Th S
Tha Sa Tha Sa Th S Tha Sa Th S

Th S S Sa Sa S SQ

α α α β β α α β β

β β
β β β β

α α α α α

+ − − + + + − + + +

+
+ + + + + + + + + + + 

+ + + − −
+

ɶ

ɶ

( )( )
( )

( )
( )

( )

2

2 1 2

1 1 2 2

1 1 1 2 2 2

1 1 2 2 1 1 2 2

1 2

)

3( ) ..... ( )

6 6
                     .....

3( ) ..... ( ) 3( ) ..... ( )

1
                   3 3

6

S S

Tha Sa Th S

Tha Sa Sa Th S S

Tha Sa Th S Tha Sa Th S

D Ca Ca
Q

α

β β
β β

β β β
β β β β

 + +


+ + + +

 + − + +
+ +   + + + + + + + +  

+ +
ɶ

( )1 2 1 2 ,C C C Cα α β β− − + +
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• 

[ ) ( ) ( )

1 1 2 1 2 1 2 1 2 1 2 1 2

2 2
1 1 1 2 2 1 1 2 21

1 1 1 1 2 1

(3 3 )(3 3 )
6

3( ) ..... ( ) ...... 3( ) ..... ( )
3

( )(3 3
                    

12

TQ
S Sa Sa S S S S ha ha h h h h

Th S
Tha Sa Tha Sa Th S Tha Sa Th S

Th S S Sa Sa S SQ

β α α β β α α β β

β β
β β β β

β β β α α

+ − − + + + − + + +

+
+ + + + + + + + + + + 

+ + + − −
+

ɶ

ɶ

( )( )
( )

( )
( )

( )

1

2 1 2

1 1 2 2

1 1 1 2 2 2

1 1 2 2 1 1 2 2

1 2

)

3( ) ..... ( )

6 6
                     .....

3( ) ..... ( ) 3( ) ..... ( )

1
                   3 3

6

S S

Tha Sa Th S

Tha Sa Sa Th S S

Tha Sa Th S Tha Sa Th S

D Ca Ca
Q

β

β β
β β

β β β
β β β β

 + +


+ + + +

 + − + +
+ +   + + + + + + + +  

+ +
ɶ

( )1 2 1 2 ,C C C Cα α β β− − + +

[ )( ) ( )

2 1 2 1 2 1 2 1 2 1 2 1 2

2 2
1 1 1 1 2 2 1 1 2 2

2 2 2 1 2 1

(3 3 )(3 3 )
6

3( ) ..... ( ) ...... 3( ) ..... ( )
3

( )(3 3
                    

12

TQ
S Sa Sa S S S S ha ha h h h h

Th S
Tha Sa Tha Sa Th S Tha Sa Th S

Th S S Sa Sa S SQ

β α α β β α α β β

β β
β β β β

β β β α α

+ − − + + + − + + +

+
+ + + + + + + + + + + 

+ + + − −
+

ɶ

ɶ

( )( )
( )

( )
( )

( )

2

2 1 2

1 1 2 2

1 1 1 2 2 2

1 1 2 2 1 1 2 2

1 2

)

3( ) ..... ( )

6 6
                     .....

3( ) ..... ( ) 3( ) ..... ( )

1
                   3 3

6

S S

Tha Sa Th S

Tha Sa Sa Th S S

Tha Sa Th S Tha Sa Th S

D Ca Ca
Q

β

β β
β β

β β β
β β β β

 + +


+ + + +

 + − + +
+ +   + + + + + + + +  

+ +
ɶ

( )1 2 1 2C C C Cα α β β


− − + + 


1 2 1 21 2( , , , , , ) ( )cT a a a a a a F Qα α β β= = ɶɶ
                                                                         (3.3.1)                                                                                                       

The fuzzy optimal order quantity *
Qɶ which is minimize the total inventory cost ( )cT F Q= ɶɶ is 

obtained as the solution of the first order fuzzy differential equation ( ) 0
c

d
T

dQ
= ɶɶ

ɶ
and it is found 

as 
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( )

( )

1 1

2 2

1 2 1 2 1 2 1 2 1 2 1 2

1 2 1 2 1 2 1 2 1 2 1 2

1 2 1 2 1 2 1 2 1 2

1 2 1 2 1 2

*

2 (3 3 ) 3 3
,

(3 3 ) (3 3 )

2 3 3 3 3

(3 3 )

a a

a a

d Ca Ca C C C C d Ca Ca C C C C

Sa Sa S S S S T ha ha h h h h

d Ca Ca C C C C d Ca Ca C C C

Sa Sa S S S S

Q

α α β β α α β β

α α β β α α β β

α α β β α α β

α α β β

+ − − + + + − − + +
+

+ − − + + + − − + +

+ − − + + + − − +
+

+ − − + +

=ɶ

( )

( ) ( )

( )

1 1

2

1 2

1 2 1 2 1 2

1 2 1 2 1 2 1 2 1 2 1 2

1 2 1 2 1 2 1 2 1 2 1 2

1 2 1 2 1 2

1 2 1 2 1

,
(3 3 )

2 3 3 3 3
,

(3 3 ) (3 3 )

2 3 3

(3 3

C

T ha ha h h h h

d Ca Ca C C C C d Ca Ca C C C C

Sa Sa S S S S T ha ha h h h h

d Ca Ca C C C C

Sa Sa S S S

α α

α

β

α α β β

α α β β α α β β

α α β β α α β β

α α β β

α α β

+

+ − − + +

+ − − + + + − − + +
+

+ − − + + + − − + +

+ − − + +

+ − − + +

( )

( ) ( )

2

1 1

2

1 2 1 2 1 2

2 1 2 1 2 1 2

1 2 1 2 1 2 1 2 1 2 1 2

1 2 1 2 1 2 1 2 1 2 1 2

1 2 1 2

3 3
,

) (3 3 )

2 3 3 3 3
,

(3 3 ) (3 3 )

2 3 3

d Ca Ca C C C C

S T ha ha h h h h

d Ca Ca C C C C d Ca Ca C C C C

Sa Sa S S S S T ha ha h h h h

d Ca Ca C C C

α

β β

β

α α β β

β α α β β

α α β β α α β β

α α β β α α β β

α α β

+ − − + +
+

+ − − + +

+ − − + + + − − + +
+

+ − − + + + − − + +

+ − − +( ) ( )
21 2 1 2 1 2 1 2

1 2 1 2 1 2 1 2 1 2 1 2

3 3

(3 3 ) (3 3 )

C d Ca Ca C C C C

Sa Sa S S S S T ha ha h h h h

ββ α α β β

α α β β α α β β

+ + − − + +
+

+ − − + + + − − + +

 

1 2 1 2 1 2

* ( , , , , , )a aQ Q Q Q Q Q Qα α β β=ɶ
     by using definition 2.7 (vi)

 

Also *Q Q=ɶ ɶ we have 
2

2

( )
0

d F Q

dQ
>

ɶ

ɶ
  This show that ( )F Qɶ  is minimum at *Q Q=ɶ ɶ and from (3.3.1)

 

 

[ ( ) ( )
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3.4 Algorithm for Finding the Fuzzy Optimal Total Cost and the Fuzzy Optimal Order 

Quantity 

Step 1 

Calculate the model fuzzy total cost for the fuzzy values of   
a

Hɶ ,
aCɶ ,

aSɶ , 
a

Dɶ
 

Step 2 

Now determine fuzzy total cost using new arithmetic operations fuzzy holding cost, fuzzy 

ordering cost, fuzzy shortage cost and fuzzy demand taken in terms of  LR-Type hexagonal 

fuzzy numbers. 

Step 3 

Find the fuzzy optimal order quantity which can be obtain by putting the first derivative of 

( )F Qɶ equal to zero and second derivate is positive at *
Q Q=ɶ ɶ  

4   Numerical Example 

4.1 Fuzzy model  
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Let 

(11,13, 4,1, 4,1)
a

H =ɶ , (19, 21, 4,1, 4,1)aC =ɶ , (5,7,3,1,3,1)sC =ɶ ,

(450,550,100,50,100,50),  T = 6days
t

D =ɶ  then *Qɶ =(55.90,61.79,26.35,18.63,26.36,18.63) 

*( )f Qɶ = (300.3,363.37,51.56,35.66,51.56,35.66) 

4.2 Sensitivity analysis  

(19, 21, 4,1, 4,1)aC =ɶ  (18, 22, 4,1, 4,1)aC =ɶ  S

.

N

o

. 

Demand

( )tdɶ  *Qɶ  *( )f Qɶ  *Qɶ  *( )f Qɶ  

1 (350,450,1

00,50,100,

50) 

(49.30,55.90,26

.35,18.63,26.36,

18.63) 

264.60,328.82,51.5

6,35.66,51.56,35.66

) 

(49.30,55.90,26

.35,18.63,26.36,

18.63) 

264.60,328.82,51.5

6,35.66,51.56,35.66

) 

2 (400,500,1

00,50,100,

50) 

52.70,58.92,26.

35,18.63,26.36,

18.63) 

283.10,346.50,51.5

6,35.66,51.56,35.66

) 

52.70,58.92,26.

35,18.63,26.36,

18.63) 

283.10,346.50,51.5

6,35.66,51.56,35.66

) 

3 (450,550,1

00,50,100,

50) 

55.90,61.79,26.

35,18.63,26.36,

18.63) 

(300.3,363.37,51.5

6,35.66,51.56,35.66

) 

55.90,61.79,26.

35,18.63,26.36,

18.63) 

(300.3,363.37,51.56

,35.66,51.56,35.66) 

4 (500,600,1

00,50,100,

50) 

58.92,64.54,26.

35,18.63,26.36,

18.63) 

316.58,39.48,51.56,

35.66,51.56,35.66) 

58.92,64.54,26.

35,18.63,26.36,

18.63) 

316.58,39.48,51.56,

35.66,51.56,35.66) 

5 (550,650,1

00,50,100,

50) 

61.79,67.18,26.

35,18.63,26.36,

18.63) 

332.07,394.94,51.5

6,35.66,51.56,35.66

) 

61.79,67.18,26.

35,18.63,26.36,

18.63) 

332.07,394.94,51.5

6,35.66,51.56,35.66

) 

 

From the above table we observed that for different values of fuzzy ordering quantity by 

changing middle two spreads, the fuzzy economic order quantity remains fixed. The same is true 

for fuzzy total cost. 

5.   Conclusion 
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In this paper, we have studied the fuzzy optimal order quantity and the fuzzy optimal total cost of 

the Inventory model by using the L - R Type hexagonal fuzzy numbers. The hexagonal fuzzy 

numbers is a generalization of trapezoidal fuzzy numbers and therefore this new model is useful 

as a generalization of the already existing model with trapezoidal fuzzy numbers. Finally a 

numerical example is also included to illustrate our results. 
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