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Abstract : Emerging research has focused on uncertain linguistic term in group decision making pro-
cesses. The uncertain linguistic term is an important and frequently used as input in decision analysis
activities. Linguistic values are usually represented as fuzzy number. Therefore, in this paper a new
operation on Decagonal Fuzzy Number under uncertain linguistic environment is presented. The main
objective of this paper is to introduce operation for addition, subtraction and multiplication of decagonal

fuzzy number on the basis of alpha cut.
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1 Introduction

Fuzzy sets theory was introduced in their modern form by Zadeh, L.A. in 1965 [I1]. It provides natural
way of dealing with problems in which the source of imprecision and vagueness occurs and it can be
applied in many fields such as artificial intelligence, control system, decision making, expert system etc.
The concept of fuzzy number has been defined as a fuzzy subset of real line by Dubois, D and Prade, H
[1]. A fuzzy number is a quantity whose values are precise, rather than exact as in the case with single
valued numbers [2, 4]. To deal imprecise in real life situation, many researchers used triangular and
trapezoidal fuzzy number [7, [0} [10, [13]. Also hexagonal, octagonal fuzzy numbers have been introduced
to clear the vagueness [5] 6 8]. Most of the researcher has focused on uncertain linguistic term in group
decision making processes [3}, 10}, [12].

In decision making problem experts may provide uncertain linguistic term to express their opinion
when they have no clear idea and lack of information. The uncertain linguistic term is frequently used
as input in decision analysis activities. So far linguistic values are usually represented as fuzzy numbers
such as triangular, trapezoidal. But it is complex to restrict the membership functions to take triangular,
trapezoidal when vagueness arises in ten different points. Therefore, in this paper a new form of decagonal

fuzzy number is explored under uncertain linguistic environment.

lCorresponding author E-Mail: afelixphd@gmail.com (A. Felix)
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This paper is organized as follows: section one presents introduction. Basic definition of fuzzy number
and linguistic terms are given in section two, section three provides decagonal fuzzy number and it
linguistic values, new operation for addition, subtraction and multiplication of decagonal fuzzy number

on the basis of alpha cut is proposed in section four. Finally, conclusion and future directions are given.

2 Basic Definitions and Notations

In this section, some basic definitions of fuzzy set theory and fuzzy numbers are reviewed.

Definition 2.1. A fuzzy set A in X is characterized by a membership function pz(x) which associates
each point in X, to a real number in the interval [0,1]. The value of pz(x) represents “grade of member-

ship” of x € puz,,. More general representation for a fuzzy set is A= {(z, pz(x))}

Definition 2.2. The a—cut of the fuzzy set A of the universe of discourse X is defined as A, = {z €
X/pz(x) > o}, where a € [0,1].

Definition 2.3. A fuzzy set A defined on the set of real numbers R is said to be a fuzzy number if its

membership function A:R— [0,1] has the following characteristics.
(i) A is conver pi(Ary 4+ (1= N)wg) > min(p 7(21), pz(x2)), Vo € [0,1], A € [0,1]
(ii) A is normal i.e. there exists an x € R such that if max pi(r) =1.

(iii) A is piecewise continuous.

Definition 2.4. A triangular fuzzy number A can be defined as (a1, a2, as), and the membership function

is defined as

Tr — ap
, forar <x<a
a2 — a1
asz — X
pg(x) = , foray <z <ag
az — az
0, elsewhere.

Definition 2.5. A trapezoidal fuzzy number A can be defined as (a1,a9,as,a4), and the membership

function is defined as

@ =) 1S < a
(a2 —a1)
1, as < x < ag
pi(z) =

(as — )

a3 <z < ay
(as — as)
0, otherwise.

Definition 2.6. A linguistic variable/term is a variable whose value is not crisp number but word or

sentence in a natural language.

Definition 2.7. If S = s9,51,...,54 be a finite and totally ordered set with odd linguistic terms where
s; denotes the it linguistic term, i € 0,1..., g then we call set S the linguistic term set and g + 1 the

cardinality of S. It is usually required that set S has the following properties [3]:
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1) The set is ordered: s. >’ s; if i > 7 where’ >’ denotes ’greater than or equal to’.
[ J
11) There is a negation operator: neg (s;)=s; such that j = g — 1.
J
(11t) Mazimization operator: max (s;, s;)=s; if s; > s;
(i) Minimization operator: min (s;, s;)=s; if s; <’ sj, where < denotes ’less than or equal to’.

The uncertain linguistic term is a generalization of cognitional expressions to fuzziness and uncertainty.

We introduce its definition of uncertain linguistic term below.

Definition 2.8. Let S = s, 8141, .,8, where s;,8141,.-.,54 €S, 8§ > sy s; and s, are the lower and

upper limits, l,u € 0,1,...g respectively, Then we call S the uncertain linguistic term.

For simplicity, we express as S. Here, the greater u — [ is, the greater the fuzziness and uncertainty
degree of [s, s,,] will be. Particularly, if [ = u, then S is reduced to a certain linguistic term. For example,
in the process of a venture decision , experts may use linguistic term set S=sg : No Influence, s; : Very
Low, sy : Low, s3 : Medium, s, : High and s5 Very High to express his/her opinion on the correlation
between anger and violence. One experts judgment may be at least High, which can be expressed by an
uncertain linguistic term [s3, s4]. If his/her judgment is High, then it can be expressed by an uncertain

linguistic term [sg, s3].

3 Decagonal Fuzzy Number (DFN)

2 3

Definition 3.1. A Decagonal fuzzy number D can be defined as (a},, a?,, a3}, 7

4 5 6 8 9
Aryys Qs Agys Qs Aoy Ay s

a}?), and the membership function is defined as
1 (1‘ — all'u,) 1
- ai, <x<a?
g~y WSS
1 1 (x _ alzu) 2 2
Sy W g2 <gp<al
1T g,y ST
1 1 (z—ad},)
- ¢l <ax<a]
2 4d(at, —a3) ™ u
3 1 (.ﬁ — a’?u) 4
Syl g <gx<al
4 + 4 (a3, —at) ™ tu
L o, <o <,
pp(@) = .
1_1($_alu) ab <x<a7
4(af, —ap,)" e
3 1 (.’ﬂ — al7u) 7 8
- — = a, <xr<a
1A, —aly ST
1 1 (LL' — a’?u) 8
- — = ad <z<a)
2 Al ) ST
1 (agy — ) 9 10
- a;, <z <a;
Teld ey WSS
0, otherwise.

where l,u € {0,1,...g}. The derived decagonal fuzzy number from the uncertain linguistic term [sq, ]
is shown in Fig .2. Thus, the aggregation operations of uncertain linguistic terms can be achieved by the

operations of decagonal fuzzy numbers.
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A
H(x)

Figure 1: The decagonal fuzzy number

Figure 2: The decagonal fuzzy number from uncertain linguistic term [s;, s,,]

Table 1: Decagonal Fuzzy linguistic scale

Linguistic terms Linguistic values

No influence (0, 0,0,0,0,0.3, 0.6, 0.9, 1.2, 1.5)
0.3, 0.6, 0.9, 1.2, 1.5, 1.8, 2.1, 2.4, 2.7, 3.0
1.8, 2.1, 2.4, 2.7, 3.0, 3.3, 3.6, 3.9, 4.2, 4.5

Very Low influence || ( )
( )
Medium (3.3, 3.6, 3.9, 4.2, 4.5, 4.8, 5.1, 5.4, 5.7, 6.0)
( )
( )

Low influence
High influence 4.8, 5.1, 5.4, 5.7, 6.0, 6.3, 6.6, 6.9, 7.2, 7.5

Very High influence | (6.3, 6.6, 6.9, 7.2, 7.5, 7.8, 7.8, 7.8, 7.8, 7.8

Furthermore, in light of the research work by Kaufman, A [4] and Zadeh, LA [12], we provide the

operations of uncertain linguistic terms in the following.

3.1 Operations of Decagonal Fuzzy Numbers

Definition 3.2. Let [s;,s,] and [sg, s,] be two arbitrary uncertain linguistic terms , (a},, a?,, a3, a},,

5
lu?

9

6 7 .8 10 1,2 .3 .4 5 6 7 8 9 10 : :
Qs Qs Qs Qpys Apys ) and (ag, AGrys Qs Qs Qs Qs Qs Ay Qg aﬁy) be their corresponding

decagonal fuzzy numbers ; then the addition, subtraction and multiplication operations of [s;, su| and

[Sa,58] , denoted as [s;,5,] © [s5,5,] , [1,5u] © [58,54] and [s;,s,] @ [sg, 5] respectively, then

; 4 4
(Z) [517 S’u] D [SOH Sﬁ} :(allu + a}-}y’ aZZu + a%w’ a?u + a%w’ Apyy + aﬁw’ a?u + a%’y’ a?u + a%'y’ al7u + O’E'y? a’lgu + a’%'y?

1

a?u + a%w alg + a}jg). Here, notation & denotes addition operation of uncertain linguistic terms.

i —(n1 10 2 9 3 8 4 7 5 6 6 5 7 4 8 3
(27’) [Sl? Su} © [Sﬁ7 S’Y] _(a‘lu TRy gy T Ay Ay T Qs Ay = Ay Ay — Agyy Ay — Gigyy Ay — Qg Ay — a‘,B'y)7

9 2 10

1 . e . . . . .
Apy = gy Oy — aﬁ'v)" Here, notation © denotes addition operation of uncertain linguistic terms.

(o1 1 2 2 3 3 4 4 5 5 6 6 7 7 8
(Z”) [Sl? S’U«} ® [S/B’ SV} _(a’lu * aﬁ'y’ Qjy * a’ﬁ’y’ apy, * a’[ﬁ'y’ Ay * aﬁ'y’ Ay * aﬁ'y’ Qpy * G’,B'y? Qpy * a’ﬁ’y’ apy,
9 10 10
Agrys Apyy % A5 ).

8 9
*ag., Ay, *

(iv) A ® [s1, 84]

Here, notation ® denotes addition operation of uncertain linguistic terms.

(A}, Aa?,, Aa3, Aat,, Aa? , Aal  Aal, Aaf,, Aa), Aail), A be a crisp number (A > 0).
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Example 3.3. Two experts judgment on the effect of climate change on Indian agriculture is medium
and High respectively. This linguistic variable transformed in to decagonal fuzzy number [ss, s3] =(3.5,
3.6, 3.9, 4.2, 4.5, 4.8, 5.1, 5.4, 5.7, 6.0), [ss,s4] = (4.8, 5.1, 5.4, 5.7, 6.0, 6.3, 6.6, 6.9, 7.2, 7.5). Then

sum, difference and multiplication of their opinion is as follows,
1. [s1,8u] @ [s8,59] = (8.1, 8.7, 9.8, 9.9, 10.5, 11.1, 11.7, 12.8, 12.9, 13.5 )
2. [s1,8u) © [88, 8] = (-1.5, -1.5, -1.5, -1.5, -1.5, -1.5, -1.5, -1.5, -1.5, -1.5,)
3. [s1,8u] @ [s8, 54 = (15.84, 18.36, 21.06, 23.94, 27, 30.24, 83.66, 37.26, 41.04, 45)

Definition 3.4. A Decagonal fuzzy number D can also be defined as D = Pi(t), Qi(u), Ri(v), Si(w),
P,(t), Qu(u), Ry(v), Su(w), t €[0,0.25], v € [0.25,0.5], v € [0.5,0.75] and w € [0,0.1], where

1 (z—a},) 1 1 (z—ad}) 1 1 (z—ad}) 3 1 (x—a})
B(t) = —-—5—""4~ = -+ - U 4+ u — Sy - Tl
T e R T A T A M A T A S
1 (z—ab) 3 1 (x—af) 1 1 (z—af) 1 (af? — )
Su(w) =1— - —o—1= Ry(v) =7 — bes, Qulu) = 5 — S gk, Pult) = —56—o~
H 4 (aj, — aj,) 4 4(q, —qj,) 2 4(a, —aj,) 4 (o) — ap,)
ere,

e P(t),Qi(u), Ri(v), Si(w), is bounded and continuous incresing function over [0,0.25], [0.25,0.5],
[0.5,0.75] and [0,0.1] respectively.

o P,(t),Qu(u), Ry(v),Syu(w), is bounded and continuous decresing function over [0,0.25], [0.25,0.5],
[0.5,0.75] and [0,0.1] respectively.

Definition 3.5. The a— cut of the fuzzy set of the universe of discourse X is defined as Ea ={z €
X/pz(x) > o}, where a € [0, 1].

[P/(a), Py(ax)],  for a € [0,0.25)

5 [Qi(a), Qu()], for a €]0.25,0.5)
“ ] [Ri(@), Ru(a)], fora e [0.5,0.75)
[Si(a), Syu(a)], for a€[0.75,1]

Definition 3.6. If P,(z) = o and P,(z) = a, then o cut operations interval Dy, is obtained as

1. [P(a), Pu(a)] = [4a(a, — a},) + a,, —da(ayy, — ap,) + ap,)]
Similarly, we can obtain a— cut operations interval Dy for [Qi(), Qu(a)], [Ri(a), Ry()] and
[Si(), Syu(a)] as follows;

2. [Ql(a)v Q’U«(a)] = [4a(a?u - a’lzu) + 2al2u - a’?u’ _4a(al9u - algu) + 2al9u - algu]
3. [Rl (Oé), Ru(a)] = [40[(0‘?1; - a?u) + 3a?u - 2&;1”, _4a(al8u - aZu) + 3a’l8u - 2a’lru]
4. [Si(a), Su(a)] = [dala}, — a},) + 4a}, — 3@}, —4a(a], — al,) + 4a], — 3aP |

Hence, a-cut of Decagonal Fuzzy Number
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[Ha(a?, — al,) + ab,, —~da(al? — af,) + al2)], for a € 0,0.25)
5 [4a(aiy, — af,) + 247, — ai,, —4a(ap, — ap,) + 24}, — aj, ], for @ €[0.25,0.5)
: [da(a}, —a3,) + 3a3, — 2a},, —4a(al, — af,) + 3al, —2a] ], for a € [0.5,0.75)
[4a(a?, — at,) + 4a}, — 3a},, —4a(al, —a% ) +4a], —3al,], for a € [0.75,1]

4 A proposed operation for Addition, Subtraction, Multiplica-

tion on Decagonal Fuzzy Number

4.1 Addition of two Decagonal Fuzzy Numbers

Definition 4.1. Let [s;,s,] and [sg, s,] be two arbitrary uncertain linguistic terms , (a},, a?,, a3, a},,

5 6 7 8 _9 10 1 2 3 4 5 6 7 8 9 10 ;
Apys Qs Olys Opys Opys Q) and (%’77 UGy AGys Qgoy QG Aoy Qg Gy G am) be their correspond-

ing decagonal fuzzy numbers ; then the addition operation of a-cuts [s;,sy] and [sg, sy using interval

arithmetic defined as, [si, Su] ®a [$8, S]

([4a(alu CL lu + a’lu7 (allg - a‘lu) + a )]

[4a(ad, —a}.) + aj., —4a(a, —a},) +afd)]), for a € 10,0.25)

([40[ alu al2

u

+ 2alu al'uﬂ 4a(alu algu) + 2a?u - algu]+

[4a (aﬁv a%v + 2(167 aﬂ77 4a(a57 a%"/) + QCL%,Y - a%v]), for a € [0.25,0.5)

[4a(a}, —a3.) + 3a},, — 24}, —4a(al, —af. ) + 3af, — QaE,Y]) for a € [0.5,0.75)

([4a(alu a?

u

+ 4a’lu 3alu’ 4O[(a‘lu - a?u) + 4aZu - 3a16u]+

)
)
)
)
(4a(a, — a},) + 3af, — 2aj,, —4a(a, — a],) + 3aj, — 2a], ]+
)
)
)

[4a(af, — a} By +4a67 3a67, 4a(a57 a%7)+4a5773a27]), for o € [0.75,1]

To verify this new addition operation with ordinary addition operation, we take the example 3.3,
[s3,83] = (3.3,3.6, 3.9,4.2.4.5 4.8, 5.1,5.4, 5.7,6.0), [s3, 54] = (4.8,5.1, 5.4,5.7,6.0,6.3,6.6, 6.9,7.2,7.5)
For @ € [0,0.25)  [s3,83]a = [1.2a + 3.3, —=1.2a + 6], [s3, S4]a = [1.2c¢ + 4.8, —1.2 + 7.5]

[s3, 53] + [83, S4]a = [2.4a + 8.1, —2.4c¢ + 13.5]
For a € [0.25,0.5) [s3, S3]a = [1.2a0 + 3.3, —1.2c + 6], [s3, S4]o = [1.2c¢ + 4.8, —1.2c0 + 7.5]
[s3, 53] + [53, S4]a = [2.4a + 8.1, —2.4cx + 13.5]
For a € [0.5,0.75) [s3, $3]a = [1.2a0+ 3.3, —1.2a + 6], [$3, S4]e = [1.2c¢ + 4.8, —1.2c0 + 7.5]
[s3, 53] + [83, S4]a = [2.4a + 8.1, —2.4cx + 13.5]
For a € [0.75,1] [s3,83]a = [1.2c0 + 3.3, —1.2a + 6], [83, S4]a = [1.2c + 4.8, —1.20 + 7.5]
[s3, 53] + [53, S4]a = [2.4a + 8.1, —2.4cx + 13.5]
As for a € [0,0.25), a € [0.5,0.5), @ € [0.5,0.75) and « € [0.75,1] arithmetic interval same,
[s3, S3]a + [53, S4]a = [2.4a+ 8.1, —2.4c + 13.5] for o € [0.75, 1]
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when o =0,= [s3, s3]0 + [s3, s4]0 = [8.1,13.5]
a = 0.25,= [s3, $3]0.25 + [$3, S4]0.25 = [8.7,12.9]
a=0.5,= [s3, s3]0.5 + [s3, S4]0.5 = [9.3,12.3]
a =0.75,= [ss3, $3]o.75 + [$3, S4]o.75 = 9.9, 11.7]
a=1,= [s3,s3]1 + [$3,54]1 = [10.5,11.1]
Therefore, sum of two experts opinion is,
[s3, S3]a + [$3, S4]a = [8.1,8.7,9.3,9.9,10.5,11.1,11.7,12.3,12.9, 13.5]. Since all the points coincide with

the sum of two decagonal fuzzy numbers, addition of two alpha cuts lies with in interval. Hence, it is

verified.

4.2 Subtraction of two Decagonal Fuzzy Numbers

.t ; T 1.2 .3 4
Definition 4.2. Let [s;,s,] and [sg, sy] be two arbitrary uncertain linguistic terms , (a},, af,, Qs Qs
5 6 7 .8 9 10 1 2 3 6 7 8 9 10 ; ~
Qs Qs Qs Oy Qs Gpy) a0 (aﬁv’ UGy Qs Ugoys Aoy Aoy s Gy (g, am) be their corresponding
decagonal fuzzy numbers ; then the subtraction operation of «-cuts [s;, s, and [sg,s~]| using interval

g Y ) D P B9 g

arithmetic defined as, [s;, su] Sa [S8, 4]

([4a(al2u CL lu + a’lu’ (all’l(t) - alu) + alu)]
[4a(a%7 5y) T aﬁv’ 404((157 aﬁv) + aﬂv)])7 for a € [0,0.25)
([40((@‘?u 0, lu + 2alu a’lu’ 4a(a’lu a’?u) + 2a?u - alsu]_

[4a(a},, — aj

4+ 2aﬁ,y aﬂ,y, 4a(aﬁy a%,y) + Qa%,y - a%,y]), for a € [0.25,0.5)

[4a(ag, — a},) + 3a}, — 2a}, , —4a(af, —af,) + 3af, — 2af,])  for a €0.5,0.75)

([4a(a’l5u - CL lu + 4a’lu 3alu’ 4a(alu - a?u) + 4a7u - 3a‘l6u]_

)
51)
)
)
([40[(0‘;11; - ?u) + 3alu 2alu’ 4a(a’lu - a’Zu) + 3a’l8u - 2&;2]—
5.)
)
)

[4(1((1%7 a‘éw + 4a5v 3a5w 404((1&/ agw) + 4(1;7 - 3“%7])’ for a € [0.75,1]

To verify this new subtraction operation with ordinary subtraction operation, we take the previous

arguments in the addition.

[s3,53] = (3.3,3.6, 3.9,4.2.4.5 4.8, 5.1,5.4, 5.7,6.0), [s3, s4] = (4.8,5.1, 5.4,5.7,6.0,6.3,6.6, 6.9,7.2,7.5)

For a € [0,0.25), [s3,83]a = [1.2a0 4 3.3, —1.2a. + 6], [$3, S4]a = [1.2a + 4.8, —1.2cc + 7.5]
[s3,83]a — [83, 84]a = [-1.5,—1.5]
By doing the above process, the same arithmetic interval was obtained for « € [0,0.25), « € [0.5,0.5),
€ [0.5,0.75) and a € [0.75,1]. Therefore, [s3,S3]a — [$3,54]a = [—1.5,—1.5] for @ € [0,1]. Since
we have got the constant term, the difference between two experts opinions is [s3, s3] Sq [83,84] =

(-1.5,—-1.5,-1.5,—-1.5,—1.5,—-1.5,—1.5,—1.5, —1.5, —1.5). Hence, it is confirmed with the ordinary sub-

traction operation.

4.3 Multiplication of two Decagonal Fuzzy Numbers

Definition 4.3. Let [s;,s,] and [sg, s,] be two arbitrary uncertain linguistic terms , (a},, a?,, a3, a},,

5 .6 .7 8 9 10 1 .2 .3 4 5 6 7 8 9 10 ; -
ARy Oy Olys Orys Gpys Gpy) GNA (aﬂw AGrys Qs Qs Qs Qs Qs Aoy A, am) be their corresponding

decagonal fuzzy numbers ; then the multiplication operation of a-cuts [s;, s, and [sg, s,] using interval
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arithmetic defined as, [si, su] ®a (58, 54]

([4a(a‘l2u - CL + alu7 (a'llg alu) + CL )]

+ag,, —4a(ay) —a},) + am)]), for a € [0,0.25)

lu

+ 2alu alu7 40[(0,1“ a?u) + 2a?u - a’?u]*

+2a3, — al, —4a(a}, —af,) + 243, — a%ﬂy]), for a € 0.25,0.5)
+ 3CLlu 2alu7 4oz(a‘lu - al7u) + 3alsu - 20‘711,]*

+3a}, — 24}, —4a(a}, —af,) +3a}, — 24} ])  for a €[0.5,0.75)

+ 4alu 3alu’ 4a(a’lu - a’?u) + 4al7u - Sa’?u]*

+day, — 3a},, —4a(a, — af,) +4af, —3a%.]), for a € [0.75,1]

To verify this new multiplication operation, we take the same argument as we did in addition.

[s3, 53] = (3.3,3.6, 3.9,4.2,4.5 4.8, 5.1,5.4, 5.7,6.0), [s3, s4] = (4.8,5.1, 5.4,5.7,6.0,6.3,6.6, 6.9,7.2,7.5)

For a € [0,0.25), [s3, S3]a = [1.2a 4 3.3, —1.2a. + 6], [s3, S4]o = [1.2c0 + 4.8, —1.2a 4 7.5]
[$3, S3]a * [$3, 84]a = [(1.2a0 4+ 3.3)(1.2c + 4.8), (—1.2ac + 6)(—1.2at + 7.5)]

By doing the above process, the same arithmetic interval was obtained for for @ € [0,0.25), a €

0.5,0.5), o € [0.5,0.75) and o € [0.75, 1].

Therefore, [s3, s3)a * [$3, S4]a = [(1.2a + 3.3)(1.2a + 4.8), (—1.2at + 6)(—1.2ac + 7.5)] for @ € [0, 1].

when a = 0,= [s3, s3]0 * [s3, S4]o = [15.84, 45]
a = 0.25,= [s3, 83]0.25 * [S3, S4]o.25 = [18.36,41.04]
a = 0.5,= [s3,83]0.5 * [3, $4]0.5 = [21.06, 37.26]
a = 0.75,= [s3, 83]0.75 * [$3, S4]o.75 = [23.94, 33.66]
a=1,=[s3,83]1 * [s3, s4]1 = [27,30.4]
Therefore, product of the two experts opinion is,

(53, 53] ®a [s3, s4] = (15.84,18.36,21.06, 23.94, 27, 30.24, 33.66, 37.26, 41.04, 45).

Since all the points coincide with the product of two decagonal fuzzy numbers, product of two alpha

cuts lies with in interval. Hence, it is verified

5 Conclusion

In this paper, decagonal fuzzy number has been introduced and its arithmetic operations are defined with
an uncertain linguistic environment. In many real life cases, the decision data of human judgments with
preferences are often vague so that the traditional ways of using crisp values are inadequate also using
fuzzy numbers such as triangular, trapezoidal are not suitable in few case where the uncertainties arises
in ten different points in such cases DFN can be used to solve the problems. DEMATEL method can be

extended by representing linguistic variable in to decagonal fuzzy number will be the further research.
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