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Abstract 
With the development of China's social and economic development, food safety has 
gradually attracted more and more attention. The variety of food is more and more 
abundant. Hence, it’s particularly important to choose the right supplier. To deal with 
this problem, we present the trapezoidal fuzzy linguistic induce generalized ordered 
weighted averaging (TrFLIGOWA) operator to aggregate the food supply and we end 
the paper with a numerical example about food supply is given to illustrate the 
practicality and effectiveness of the proposed operator in the multiple attribute group 
decision making. 
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1. Introduction  

With the development of China's social and economic development, food safety has gradually 
attracted more and more attention. The variety of food is more and more abundant. New food 
safety problems keep emerging, which seriously harm the health of the people. Therefore, it’s 
particularly important to choose the right supplier. Hence, Efficient quantitative expression 
for linguistic information is critical to deal with the multiple attribute group decision making 
(MAGDM), In the process of decision making, a decision maker needs to compare a set of 
alternatives to give his/her preference. Xian[1] presented the trapezoidal Pythagorean fuzzy 
linguistic variable to show the location information. In order to comprehensively select the 
most suitable supplier, the most important thing is that how to aggregate these decision-
making information. Many scholars have proposed different aggregation operators to process 
the fuzzy linguistic information and to sort the alternatives. Yager[2,3] presented the ordered 
weighted averaging (OWA) operator. Subsequently, the researchers extended the OWA 
operator and proposed the induce generalized OWA(IGOWA) operator[4]. However, in some 
case, OWA, GOWA, IGOWA and other operators can't effectively solve complex Pythagorean 
fuzzy linguistic information. Therefore, how to expand GOWA and IGOWA operator to deal 
with complex Pythagorean fuzzy linguistic information is a significant work, because they 
have a strong advantage in multiple attribute group decision making.  

2. Preliminaries 

In this chapter, we will briefly review the basic concepts of the fuzzy linguistic values, the 
IOWA operator, the IGOWA operator for the convenience of analysis and these are used 
throughout the paper. 
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2.1. The Expression of Linguistic Information  
Definition 1. Suppose that a set of linguistic labels 

T1 2S = {s , s s }, ...,
  

 that be the pre-established 
finite and totally ordered discrete linguistic term set, where is



denotes the i th linguistic term 
of S andT represents the cardinality of S .  For example, a set of nine terms S could be 
represented as follows[5,6]: 
 

79 8

56 4 3

2 1

{ ( ), ( ), ( ),
( ), ( ), ( ), ( ),

( ), ( )}

S s perfect P s extremly high EH s very high V
s high H s medium M s low L s very low VL
s extrymly low EL s none N

= = = =

= = = =

= =

  

   

   
 
in which

i js s<
 

iff i j<  . Usually, in these cases, it is often required that the linguistic term set 
satisfies the following additional characteristics[7,8,9,10]: 
(1) There is a negation operator, e.g., ( ) , 1( 1i jNeg s s i T T= = − +

 

 
  is the cardinality). 

(2) Maximization and Minimization operator: ,( )i j iMax s s s=
  

, if
i js s≥
 

, ( , )i j iMin s s s=
  

 if
i js s≤
 

. 

2.2. Trapezoidal Fuzzy Number 
Definition 2. A trapezoidal fuzzy number a can be defined by a triplet 1 2 3 4( , , , )a a a a a= ,

1 2 3 4, , ,a a a a R∈ . The membership function[11] 


( )a xµ is defined as: 

                                             (1) 

If 2 3a a= in trapezoidal intuitionistic fuzzy number, we have the triangular intuitionistic fuzzy 
number as special case of the trapezoidal intuitionistic fuzzy numbers. 
Definition 3. Let 1 2 3 4( , , , )a a a a a= and 1 2 3 4( , , , )b b b b b= be any two positive trapezoidal fuzzy number, 

,R Rλ κ∈ ∈ ,the basic operational laws related to trapezoidal fuzzy numbers are as follows 
[12]: 

                                (2) 

Note that the results of Eqs. (4)-(5) are not TrFNs, but these results can be approximated by 
TrFNs. 
Definition 4. Let 1 2 3 4( , , , )a a a a a= the positive trapezoidal fuzzy  number, the graded mean 
value representation of a trapezoidal fuzzy number a  is defined as[3]: 
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                                                                 (3) 

Definition 5. Let 1 2 3 4( , , , )a a a a a= and 1 2 3 4( , , , )b b b b b= be any two positive trapezoidal fuzzy number, if

( ) ( )P a P b≤ 



, then a b≤  . 

The fuzzy linguistic scale S is used to evaluate the performance of decisions, and fuzzy 
linguistic terms are denoted by trapezoidal fuzzy numbers as follows: 

(0.7,0.8,0.9,1) (0.6,0.7,0.8,0.9) (0.5,0.6,0.7,0.8)79 8

(0.4,0.5,0.6,0.7) (0.3,0.4,0.5,0.6) (0.2,0.3,0.4,0.5)56 4

(0.1,0.2,0.3,0.4) (0,0.1,0.2,0.3) (0,0.1,0.1,3 2 1

{ , , ,

, , ,

, },

S s s s s s s
s s s s s s
s s s s s s

= = = =

= = =

= = =

  

  

   0.2)  
Definition 6. Let 1 2 3 4( , , , )a a a a a= and 1 2 3 4( , , , )b b b b b= be any two positive trapezoidal fuzzy number, 

,a bs s S∈




 , if a b≤  , then a bs s≤




.  

According to Definition 6, there is obviously
7 59 8 6 4 3 2 1s s s s s s s s s> > > > > > > >

        

. The operational laws 
as follows[13]: 

                                   (4) 

2.3. The IOWA Operator and the IGOWA Operator 
On the basis of Mitchell's work[14], Yager [3] proposed the Induced Ordered Weighted 
Averaging (IOWA) operator as an extension of OWA operator:  
Definition 7. The n-dimension IOWA operator is a function can be expressed as

: n n
IOWA R R RΦ × → , to which a weighting vector is associated 1 2( , , , )nW w w w= … , such that

[0,1]iw ∈ and 
1

1
n

i
i

w
=

=∑ , and it is defined to aggregate the set of second arguments of a list of n

pairs 1 1 2 2{( , ), ( , ), , ( , )}n nu p u p u p… according to the following expression: 

                                     (5) 

where : (1, 2, , ) (1, 2, , )n nσ … → … is a permutation such that ( ) ( 1)i iu uσ σ +≥ 1,2, , 1i n∀ = … − , that is, 

( ) ( )( , )i iu pσ σ is the pair with ( )iuσ the i th highest value in the set 1 2{ , , , }nu u u… . 1 2, , , np p p… is induced 
by the ordering of the values 1 2, , , nu u u… associated with them. The set of values 1 2, , , nu u u…
called order inducing variable and 1 2, , , np p p… the values of the argument variable[15]. 
Xian[4] proposed the definition of the IGOWA operator is as follows: 
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Definition 8. An IGOWA operator of dimension n is a mapping : n n
IGOWA R R RΦ × → that has an 

associated weighting vectorW of dimension n such that 
1

1
n

i
i

w
=

=∑ and [0,1]iw ∈ , then: 

                                       (6) 

Where ( )ipσ is the 1 2, , , np p p… value of the IGOWA pair ,iu ( )ipλ
σ having the i th largest iu， 1 2, , , nu u u…

is the order inducing variable, ( )ipλ
σ is the argument variable ,λ is a parameter and ( , )λ∈ −∞ ∞ . 

We can clearly see that if 1λ = , we can get the IOWA operator. If 0λ = , the IGOWA operator is 
reduced to the IOWG operator, if 1λ = − , the IGOWA operator is reduced to the IOWHA 
operator and if 2λ = , the IGOWA operator is reduced to the IOWQA operator.  

3. The Trapezoidal Fuzzy Linguistic Induced Generalized Ordered 
Weighted Averaging (TrFLIGOWA)  Operator  

However, IGOWA operator can only aggregate real numbers, can't effectively deal with 
complex fuzzy linguistic information. We develop the trapezoidal fuzzy linguistic induced 
generalized ordered weighted averaging (TrFLIGOWA) operator which is an extension of 
the IGOWA operator that can solve complex fuzzy linguistic information in the aggregation 
represented in the form of fuzzy linguistic labels. In our real life, there is uncertainty in the 
decision-making factors affecting us, and the traditional variables cannot express these 
decision-making information clearly, thus, we used fuzzy linguistic variables to express the 
uncertainty of these information. The TrFLIGOWA operator mainly uses the characteristics 
of the IGOWA and fuzzy linguistic information to aggregate the decision-making 
information and sort the results by using order inducing variables. For a collection of fuzzy 
linguistic labels, it can be defined as follows. 
Definition 9. An n-dimensional trapezoidal fuzzy linguistic induced generalized ordered 
weighted averaging (TrFLIGOWA) operator is a function can be expressed as 

: n n
TrFLIGOWA R S SΦ × →  , and the weighting vector 1 2( , , , )T

nw w w w= … , [0,1]iw ∈ and
1

1.
n

i
i

w
=

=∑  It is defined 

to aggregate a list of values
1 2

( , , , )
n

s s sα α α…
    according to the following expression: 

                                 (7) 

where
1

1
( )

n

i i
i

w λ λβ β
=

= ∑  ,
i

sβ is
i

sα value of the TrFLIGOWA pair ( , )
iiu sα having the i th largest iu , iu is 

the order inducing variable and αi
s is the argument variable represented in the form of 

individual linguistic value, so 
1 21 2

( , , , ) ( , , , )
nn

s s s s s sα α αβ β β… → …
  

  

being a permutation andλ is a parameter 

such that ( , )λ∈ −∞ ∞ . 
In terms of the generalized reorder step, we can distinguish between the descending 
TrFLIGOWA (DTrFLIGOWA) operator and the ascending TrFLIGOWA (ATrFLIGOWA) 
operator by using *

1i n iw w − += , where iw is the i th weight of the DTrFLIGOWA and *
1n iw − + the i th 

weight of the ATrFLIGOWA operator. Note that if the weighting vector is not normalized,

1
1

n

i
i

W w
=

= ≠∑ , then, the TrFLIGOWA operator can be expressed as: 
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                                (8) 

The TrFLIGOWA operator has the following properties. 
Theorem 1 (Commutativity) Let 

1 2

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

nnu s u s u sα α α…
  

 is any permutation of the fuzzy 
linguistic scale data vector 

1 21 2(( , ), ( , ), , ( , ))
nnu s u s u sα α α…

  

, then: 

 
1 2

1 2

* * * * * *
1 2

1 2

(( , ), ( ), , ( ))

(( , ), ( , ), , ( , ))
n

n

TrFLIGOWA n

TrFLIGOWA n

u s u s u s

u s u s u s
α α α

α α α

Φ …

= Φ …
  

    
Proof: Let 



1 2

*

* * * * * *
1 2

1
*

1

(( , ), ( , ), , ( , ))

( )

n

i

TrFLIGOWA n

n
i i

u s u s u s

w s s

α α α

λ λ
β β=

Φ …

= =⊕
  





, 

1 2

1

1 2 1(( , ), ( , ), , ( , )) ( )
n i

n
TrFLIGOWA n i iu s u s u s w s sλ λ

α α α β β=Φ … = =⊕
 

  


Since 

1
* *

1
( )

n

i i
i

w λ λβ β
=

= ∑  , 
1

1
( )

n

i i
i

w λ λβ β
=

= ∑  and 

1 2

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

nnu s u s u sα α α…
  

 is a permutation of data vector
1 21 2(( , ), ( , ), , ( , ))

nnu s u s u sα α α…
  

, we 
have *

i iβ β=  , 1,2, ,i n= … , then *
i i

s sβ β=
 

, so 

 
1

1

* * * *
1

1

(( , ), , ( ))

(( , ), , ( , ))
n

n

TrFLIGOWA n

TrFLIGOWA n

u s u s

u s u s
α α

α α

Φ …

= Φ …
 

   
 
Theorem 2 (Idempotency) If



,
i

s s Sαα
∈



 and  ,i i Nα α= ∈ , then 

 

1 21 2(( , ), ( ,  ), , ( , ))
nTrFLIGOWA nu s u s u s sα α α αΦ … =

     
 
Proof: Sinceiα α=  for all i , according the Definition 6,



i
s sαα

=


for all i then 

1

1 2

1

1

1 2

1

1 2

1 2

(( , ), , ( , ))

( )

                                                

)
                                                

((

n

n

TrFLIGOWA n

n

n

u s u s

w s w s w s

w s w s w s

w w

α α

λ λ λ λ
β β β

λ λ λ λ
α α α

Φ …

= ⊕ ⊕…⊕

= ⊕ ⊕…⊕

= + +

 

  

  

  

  

1

) ) .nw s sλ λ
α α…+ =
 

  
Theorem 3 (Monotonicity) Let

1 2

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

nnu s u s u sα α α…
  

 and
1 21 2(( , ), ( , ), , ( , ))

nnu s u s u sα α α…
  

, are two data 

vector, if 





*

*
, ,

i i
i i s s S

α α
α α≤ ∈  , for all i , then 

1 1

* *
1 1(( , ), , ( , )) (( , ), , ( , ))

n nTrFLIGOWA n TrFLIGOWA nu s u s u s u sα α α αΦ … ≤ Φ …
     

 
Proof: Since  

*

i iα α≤  for all i , according the Definition 6, then 



*
i i

s s
α α
≤ , for all i N∈ .Let: 
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

1 2

*

* * *
1 2

1
*

1

(( , ), ( , ), , ( , ))

( )

n

i

TrFLIGOWA n

n
i i

u s u s u s

w s s

α α α

λ λ
β β=

Φ …

= =⊕
  





 

1 2

1

1 2 1(( , ), ( , ), , ( , )) ( )
n i

n
TrFLIGOWA n i iu s u s u s w s sλ λ

α α α β β=Φ … = =⊕
 

  



,where 
1

* *

1
( )

n

i i
i

w λ λβ β
=

= ∑  , 
1

1
( )

n

i i
i

w λ λβ β
=

= ∑  , 

since 1 2
( , , , )

n
s s sβ β β…
   is a permutation of 1 2

( , , , )
n

s s sα α α…
  

, and * * *
1 2

( , , , )
n

s s s
β β β

…
   is a permutation of

* * *
1 2

( , , , )
n

s s s
α α α

…
  

 respectively , so, we have *
i i

s sβ β
≤



 for all i , then *s sβ β
≤



 . 
 

1 1

* *
1 1(( , ), , ( , )) (( , ), , ( , ))

n nTrFLIGOWA n TrFLIGOWA nu s u s u s u sα α α αΦ … ≤ Φ …
     

 
Theorem 4 (Boundedness) Let

1 2
min( , , , ),

ni
s s s sα α α α= …
   

 
1 2

max( , , , )
ni

s s s sα α αβ = …


  

, then 

 

1 21 2((  , ), ( , ), , ( , ))
nTrFLIGOWA ns u s u s u s sα α α α β≤ Φ … ≤


     

 
Proof: Since 

i
s s sα βα
≤ ≤


 for all i , using the theorem 2-3, then: 

1 1 2

1

1 1 2

1

1 2
1

1 2 .

                       

 

  

(( , ), , ( , )) ( )

( )

               

 

          ( ) )

 

 (

n nTrFLIGOWA n n

n

n

u s u s w s w s w s

w s w s w s

w w w s s

λ λ λ λ
α α β β β

λ λ λ λ
α α α

λ λ
α α

Φ … = ⊕ ⊕…⊕

≥ ⊕ ⊕…⊕

= + +…+ =

  
 

  

 

  

  

  
                            

1 1 2

1

1 1 2

1

1 2

1

1 2

(( , ), , ( , )) ( )

                          ( )

                          (( ) )

n nTrFLIGOWA n n

n

n

u s u s w s w s w s

w s w s w s

w w w s s

λ λ λ λ
α α β β β

λ λ λ λ
β β β

λ λ
β β

Φ … = ⊕ ⊕…⊕

≤ ⊕ ⊕…⊕

= + +…+ =

  
 

  

 

  

  

  
So 11(( , ), , ( , )

nTrFLIGOWA ns u s u s sα α α β≤ Φ … ≤


    
The TrFLIGOWA operator provides a parameterized family of aggregation operators. Hence, 
we distinguish between the families found in the weighting vector W and those found in the 
parameterλ . 
Remark 1. If 1λ = ,  we can get the TrFLIOWA operator. 

                           (9) 

 
Note that if

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

nw w w w
n n n

= … = … , we get the Trapezoidal fuzzy linguistic 

extended arithmetical averaging (TrFLEAA) operator,  if 1 2 3i i iα α α= = , that is ,i iα α= , the 
TrPFLIGOWA is reduced to the extended order weighted averaging (EOWA) operator.  if 

1i iu u +> for all i , we can get the trapezoidal fuzzy linguistic weighted arithmetical averaging 
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(TrFLWAA) operator. If the ordered position of iu is the same as the ordered position of
i

sα  , 
we can get the trapezoidal fuzzy linguistic ordered weighted averaging(TrFLOWA) operator . 
Remark 2. If 2λ = , apparently, we can get the TrFLIEOWA operator. 

                        (10) 

 
Note that if

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

nw w w w
n n n

= … = … , we get the Trapezoidal fuzzy linguistic normalized 

Euclidean averaging (TrFLNEA) operator. If 1i iu u +> for all i , we get the trapezoidal fuzzy 
linguistic Euclidean weighted averaging (TrFLEWA) operator. If the ordered position of iu is 
the same as the ordered position of

i
sα , we get the trapezoidal fuzzy linguistic Euclidean 

ordered weighted averaging (TrFLEOWA) operator.  
Remark 3 . If 0λ = , apparently, we get the TrFLIOWGA operator. 
 

                                           (11) 

Remark 4. If 1λ = − , then, we get the TrFLIOWHA operator. 
 

                                       (12) 

It be note worthy that if 1
iw

n
=

 
for all

ias


, we get the trapezoidal fuzzy linguistic normalized 

harmonic averaging (TrFLNHA) operator.  If 1i iu u +> for all i , we get the trapezoidal fuzzy 
linguistic weighted harmonic averaging (TrFLWHA) operator. If the ordered position of iu is 
the same as the ordered position of

i
sα , we get the trapezoidal fuzzy linguistic ordered 

weighted harmonic averaging (TrFLOWHA) operator. 

4. Numerical Example 

 The TrFLIGOWA operator can be widely used in data statistics, control engineering, 
management science and other fields . In a word, this TrFLIGOWA operator can take full the 
fuzzy linguistic information of multiple attribute group decision-making into account. In this 
part, we will deal with a practical numerical example of multiple attribute decision-making 
problem by using the TrFLIGOWA operator . Supposed a supermarket wants to choose the 
best supplier that satisfy the needs of the supermarket. They have six supplier to be chosen: 

1 :  supplier ax ; 2 :  supplier bx ; 3 :  supplier cx ; 4 :  supplier dx ; 5 :  supplier ex ; 6 :  supplier fx . In order to 
evaluate these supplier, the group of experts give an overall assessment decision information 
in Table 1. 
Step 1. Constructing a trapezoidal fuzzy linguistic scale decision making matrix (( , ) )

ii j k kS u sα ×=


 . 
Supposed that the experts compare these six alternatives according to their own evaluation 
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criteria to obtain the trapezoidal Pythagorean fuzzy linguistic induced variable and the fuzzy 
linguistic decision matrix 6 6(( , ) )

ii jS u sα ×=


 is in the table 1[16]. 

 
Table 1. Trapezoidal fuzzy linguistic induced decision matrix. 

 11( , )u sα  
22( , )αu s  

33( , )αu s  
44( , )αu s  

55( , )αu s  
66( , )αu s  

1x  6(15, )s


 
6(12, )s


 8(17, )s


 6(13, )s


 8(10, )s


 5(11, )s


 

2x  5(17, )s


 
7(20, )s


 6(15, )s


 6(13, )s


 6(16, )s


 7(12, )s


 

3x  4(11, )s


 
4(14, )s


 9(12, )s


 5(18, )s


 7(13, )s


 8(15, )s


 

4x  7(10, )s


 
6(19, )s


 7(17, )s


 5(18, )s


 4(13, )


s  6(14, )


s  

5x  5(12, )s


 
6(14, )


s  7(16, )


s  6(17, )


s  5(11, )


s  7(13, )s  

6x  4(9, )


s  
6(11, )


s  8(13, )


s  3(12, )


s  6(7, )


s  6(10, )


s  

 
Step 2. Calculating the overall trapezoidal fuzzy  induced values of the alternative by utilizing 
the TrFLIGOWA operator when 2λ = . 
 

1

1
56 6 8 6 8

(0.2130,0.3130,0.4330,0.5730)

((15, ), (12, ), (17, ), (13, ), (10, ), (11, ))

   
TrFLIGOWAs s s s s s s

s
α = Φ

=
     



2

1
5 7 7 76 6

(0.1820,0.2760,0.3900,0.5240)

((17, ), (20, ), (15, ), (14, ), (16, ), (12, ))

    
TrFLIGOWAs s s s s s s

s
α = Φ

=
     



3

1
5 74 4 9 8

(0.2010,0.2930,0.4050,0.4650)

((11, ), (14, ), (12, ), (18, ), (13, ), (15, ))

    
TrFLIGOWAs s s s s s s

s
α = Φ

=
     



4

1
7 7 76 4 6

(0.1930,0.2890,0.4050,0.5410)

((10, ), (19, ), (17, ), (15, ), (13, ), (14, ))

    
TrFLIGOWAs s s s s s s

s
α = Φ

=
     



5

1
5 7 5 76 6

(0.1820,0.2760,0.3900,0.5240)

((12, ), (14, ), (16, ), (17, ), (11, ), (13, ))

    
TrFLIGOWAs s s s s s s

s
α = Φ

=
     



6

1
4 6 8 3 6 6

(0.1580,0.2310,0.3420,0.4640)

((9, ), (11, ), (13, ), (12, ), (7, ), (10, ))

    
TrFLIGOWAs s s s s s s

s
α = Φ

=
     

  

Calculating the overall trapezoidal fuzzy values of the alternative by using the TrFLIOWA 
operator when 1λ = . 
 

1

2
56 6 8 6 8

(0.4500,0.5500,0.6500,0.7500)

((15, ), (12, ), (17, ), (13, ), (10, ), (11, ))

    
TrFLIOWAs s s s s s s

s
α = Φ

=
     



2

2
5 7 7 76 6

(0.4200,0.5200,0.6200,0.7200)

((17, ), (20, ), (15, ), (14, ), (16, ), (12, ))

    
TrFLIOWAs s s s s s s

s
α = Φ

=
     



3

2
5 74 4 9 8

(0.4100,0.5100,0.6100,0.7100)

((11, ), (14, ), (12, ), (18, ), (13, ), (15, ))

    
TrFLIOWAs s s s s s s

s
α = Φ

=
     


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4

2
7 7 76 4 6

(0.4300,0.5300,0.6300,0.7300)

((10, ), (19, ), (17, ), (15, ), (13, ), (14, ))

    
TrFLIOWAs s s s s s s

s
α = Φ

=
     



5

2
5 7 5 76 6

(0.4200,0.5200,0.6200,0.7200)

((12, ), (14, ), (16, ), (17, ), (11, ), (13, ))

    
TrFLIOWAs s s s s s s

s
α = Φ

=
     



6

2
4 6 8 3 6 6

(0.3600,0.4600,0.5600,0.6600)

((9, ), (11, ), (13, ), (12, ), (7, ), (10, ))

    
TrFLIOWAs s s s s s s

s
α = Φ

=
     

  

Step 3. The comparison results obtained by calculating Trapezoidal fuzzy linguistic induced 
variable as follows: 

Table 2. Results comparison analysis 
 1λ =  2λ =  3λ =  

1( )P α  0.6000 0.3797 0.2475 
2( )P α  0.5700 0.3397 0.2103 
3( )P α  0.5600 0.3437 0.2472 
4( )P α  0.5800 0.3537 0.2241 

5( )P α  0.5700 0.3397 0.2103 

6( )P α  0.5100 0.2947 0.1890 
 
then we will obtain Table 3: 

Table 3. Ranking 
1λ =  1 4 2 5 3 6α α α α α α> > = > >       
2λ =  1 4 3 5 2 6α α α α α α> > > = >       
3λ =  1 3 4 5 2 6α α α α α α> > > = >       

 
Step 4. Ranking all the alternatives ( 1, 2,3, 4,5,6)ix i = . According to  the linguistic scale and the 
definition 6, we can see that whateverλ is, the most desirable alternative is 1x , so we chose 
supplier. The example contains complex fuzzy linguistic information, so that GOWA operator 
cannot be solved.  

5. Conclusion 

Although the traditional induced aggregation operator can aggregate the information in 
numerical form, it still has some shortcomings in processing the fuzzy linguistic induced 
information. Hence, we have presented fuzzy linguistic induced generalized aggregation 
operators to deal with the complex fuzzy problems. First, we have introduced the TrFLIGOWA 
operator by using Trapezoidal order inducing variables in order to deal with the complex 
fuzzy linguistic information. Meanwhile, we have analyzed some main properties of the 
TrFLIGOWA operator. We also applied the TrFLIGOWA operator  to deal with multiple 
attribute decision-making problem with fuzzy linguistic information-the food supply. The fact 
proved that the proposed operator can be used to aggregate the fuzzy linguistic induced 
information in MAGDM problem. It also enriches the existing approaches to aggregating fuzzy 
linguistic information. Obviously, it can be seen from the examples of food supply that the 
proposed operators are practical and effective . 
In the future, we will continue to study the properties of the TrFLIGOWA operator, and try to 
extend the TrFLIGOWA operator to the practical application in many fields. 
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