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ABSTRACT

The objective of this paper is to introduce a new fuzzy number with twenty
five points called as Icosikaipentagonal fuzzy number. In which Fuzzy
numbers develop a membership function where there are no limitations of
any specified form. The aim of this paper is to define Icosikaipentagonal in
fuzzy number and its some arithmetic operations.
Programming problem is one of the active research areas in optimization.
Many real world problems are modelled as Fuzzy Linear Programming and
Problems. Icosikaipentagonal fuzzy number proposed a ranking function to

solve fuzzy linear programming problems.
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1. INTRODUCTION

Fuzzy sets provide machinery for carrying out
approximate reasoning processes when its available
information is uncertain, in complete, imprecise or vague.
The concept of fuzzy set theory was first introduced by
Zadeh [25] and also introduces membership function with
a range covering the interval (0,1). Didier Dubois and
Henri Prade [8,9] have proposed a algebraic operations on
real numbers , which are extended to fuzzy number by
using the principle of fuzzification and also defined fuzzy
number as fuzzy subset of real line. Zadeh [26] proposed
an interval arithmetic operations on real numbers can be
extended with fuzzy numbers. Akther and Ahamd [3]
discussed with computational methods for fuzzy
arithmetic operations. Deshrijver [8] has proposed an
arithmetic operations in interval valued fuzzy set theory.
Abbari et al [1] has proposed elementary fuzzy arithmetic
operation on Pseudo-geometric fuzzy numbers. Garg and
Ansha have discussed arithmetic operations on parabolic
fuzzy numbers. Barnabs and Jnos [5] have proposed
product type operations between fuzzy numbers.
Chakraborty and Guha [6] have proposed the addition
with generalized with fuzzy numbers. Many researchers
defined several types of fuzzy numbers like Triangular,
Trapezoidal,  pentagonal, = Hexagonal, @ Heptagonal,
Octagonal, Nanogonal, up to icosikaitetragonal and
Icosikaioctogonal fuzzy number and also defined
membership functions. These types of membership
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functions and arithmetic operations applied by the many
researchers to solve optimization problems. Panthinathan
and K. Ponnovalavan [17] have defined a diamond fuzzy
number concepts which helps to solve three types of
categorization triangular fuzzy number. Many researchers
proposed different methods to found the ranking of fuzzy
numbers. The ranking of fuzzy number was first
introduced by Jain [14]. In 1980, Yager [24] introduced the
concept of centroid fuzzy numbers. Cheng [7] proposed a
method for ranking fuzzy number by using distance
method. Rahim and Rasoul [18] proposed a method for
defuzzified based on the centroid points. M.Adabitabar et
al [2] have presented a vague ranking fuzzy numbers
which utilize the notion of max and min fuzzy
simultaneously in order to determining ambiguity in
ranking of two fuzzy numbers. Several ranking function
methods are used to solve Fuzzy Linear Programming
Problem. Tanaka et al [23] has proposed a concept of
Fuzzy Linear Programming Problems. Zimmerman [27]
has developed a method for solving Fuzzy Linear
Programming Problems wusing multi objective LP
technique. Fang et al introduced Linear Programming
Problem with fuzzy constraints. Lotfi et al [15] proposed a
new method for find the optimal solution of fully Fuzzy
Linear Programming Problems. Allahviranlooet et al [4]
have proposed a new method to solve Fully Fuzzy Linear
Programming Problems using ranking function. Sudip and
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Pinaki [22] has proposed a new technique based on the
centroid of triangle and trapezoidal fuzzy numbers to
solve a fuzzy linear programming problems. Maleki et al
[16] proposed new method to solve Fuzzy Linear
Programming Problems using ranking function by the
comparison of all decision parameters.

In this paper, Icosikaipentagonal fuzzy number proposed a
ranking function which helps to construct the fuzzy linear
programming problem into crisp linear programming
problem.

2. Preliminaries

In this section, we give some preliminaries are as follows:
Definition 2.1. Let X be a non-empty set. A fuzzy set A of X
is defined as A = {(x,us(x):x € X} where p,(x) is
membership function which maps each elements of X to a
value between 0 and 1.

Definition 2.2. 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:

1. Ais convex.

2. Aisnormal

3. Ais piecewise continuous.

3. Icosikaipentagonal Fuzzy Number

Definition 2.3. The a-cut of a fuzzy set A is the crisp set of
all elements of x € X that belong to the fuzzy set A at least
to the degree a € [0,1].

(ie) apg = {x € X|ua(x) = al.

Definition 2.4. A fuzzy set A is a convex fuzzy set if and
only if each a- cuts @, is a convex fuzzy set.

Definition 2.5. A fuzzy number A = (a4, a,, a3) is said to
be a triangular fuzzy number if its membership function is
given by

x—a1 f < <
orai=sx=a
az_al’ 1 2
_ 1, forx =a,
#A(x)_ as —x

Jfora, <x <a;

la3 —a

0, otherwise
Definition 2.6. A fuzzy number A = (a4, a,, as, a,) is said
to be a trapezoidal fuzzy number if its membership
function is given by

(X—al f < <
fora, <x<a
4y — a 1 2
1,fora, <x<az
MA(x): a4_x
,fora; <x<a
a4—a3f 3 4
k 0, otherwise

In this section a new form of fuzzy number named Icosikaipentagonal fuzzy number is introduced.

Definition 3.1. A fuzzy number A = (a4, a,, ..., a,5) is said to be Icosikaipentagonal fuzzy number where a,, a,, ..., a,s are

the real numbers which membership function is given by
(0<k,<k,<ks<k,<ks<ks<1)

A ua(x)

ks
k4

ks

ag  dy  do dn an

d13

di4 a15 aie 417 aww @9 d20 d21 d22 dx3 dz4  drs

Figure 1: Icosikaipentagonal Fuzzy Number
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0,x <a;
x—a1
k, ,a < x < a,
a, — a4

ki,a, <x<aj
x_a3
(kZ_kl) +k1,a3 Sx S a4_
a, —as
ky a, <x < as

— Qs
)+k2,a5SxSa6

(ks = k) (=

o — s
k3,a6SxSa7

x_a7
+ k3 a3 <x < ag

ks — k (
(- k) (222
ky,a3 <x <aq
X — aq
(ks_k4)< )+k4,a9<x<a10

Q10 — Qg
ks,a10 <x<ay

X~ an
- kS) —a + ks, all S X S a12
11
1-k ( >+k,a <x<a
MA(X)=<( 6) —a1z 612 13
1-k ( >+k, <x<
( 6) a14—a13 613 S X = Qg
a
—k5)< AN )+k5,a14SxSa15
Q15 — Q14

k5,a15 SxX < age

k i o 3 k W
—k)|——)tkpas<x=<a;
a17 — Qi
ks, a17 Sx<agg

Qg9 — X
— k)| /|t k3, a5 < x < ayq
A19 — Qg
k3,a19 S x < ay

k G213 — X k < O
— k)| ——— )t kyay<x<ay
az1 — Ay
kz'a21 Sx = ay

1 %23 5
—k)|——— )+ ky,a S x < ays
Qz3 — Az
ki,a,5 < x < ay,

azs_x
ki|———), a0 <x < ays
Az5 — A4

4. Arithmetic operations on Icosikaipentagonal fuzzy number
4.1. Arithmetic operations on Alpha cut
Definition 4.1. For € [0,1], the a cut of an Icosikaipentagonal fuzzy number

A = (a4,a,, ...,a,5) is defined as
( [Pi(@), P,(a)], for a € [0, k,)

[Q1 (@), Q2(@)], for a € [ky, k3)
[R1(@), Ry(@)], for a € [ky, k3)
Ag =1 [S1(a), S;(a)], for a € [k3, k)
[Ty (@), T2 (a)], for a € [ky, ks)
[U1(@), Uz(@)], for a € [ks, k¢)
[Vi(a), Vo(@)], for a € [ke, 1]

Definition 4.2. The « cut of Icosikaipentagonal fuzzy number operations interval 4, is defined as
[a; + 7ala, —a;),a,5 — 7a(azs — azy)], for a € [0,0.14)

las + (7Ta — D)(a, — a3), a3 — (7a — 1)(ay3 — az;], for a € [0.14,0.28)
las + (7a — 2)(ag — as),ay; — (7Ta — 2)(ay; — ayp)], for @ € [0.28,0.42)
Ay =1 la; + (7a —3)(ag — a;),a10 — (7 — 3) (a9 — a45)], for @ € [0.42,0.56)
[ag + (7a —4) (a1 — a9), a7 — (7a — 4 )(a;7 — a44)], for a € [0.56,0.7)
[a;1 + (7a = 5)(ay; — a11), ar5 — (7a — 5)(ay5 — ay4), for a € [0.7,0.84)
l[ai; + (7Ta — 6)(ay3 — aq3), a4 — (7Ta — 6)(ar4 — a13)], for @ € [0.84,1]

Theorem 4.3. If A = (a4, ay, ..., a,5) and B = (by, by, ..., b,5) are Icosikaipentagonal fuzzy numbers, then C = A + B is also
a Icosikaipentagonal fuzzy numbers A + B = (a; + by, a; + by, ..., a5 + bys)
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Proof: Let us add the a - cut of A and B Icosikaipentagonal fuzzy number is defined as € = 4, + B,
la; + 7ala; — ay), azs — 7a(azs — azs)] +
[by + 7a(by, — by), bys — 7a(bys — byy)], for a € [0,0.14)
l[as + (7Ta — 1)(ag — a3), azs — (7a — 1)(az3 — az,] +
[bs + (7a — 1)(by — b3), bys — (7a — 1)(byz — byp)], for a € [0.14,0.28)
las + (7Ta — 2)(as — as), az1 — (7Ta — 2)(az1 — azo)] +
bs + (7a — 2 )(bg — bs), byy — (7Ta — 2)(byy — byg), for a € [0.28,0.42)
la; + (7a —3)(ag — as), a;9 — (7a — 3) (a9 — asg)] +
[b, + (7a — 3)(bg — by), byo — (7a — 3)(byo — big)] , for a € [0.42,0.56)
l[as + (7Ta — 4)(a10 — a9), a17 — (Ta — 4)(a17 — a16)] +
[by + (7a — 4)(byg — bo), by7 — (T — 4 )(by7 — byg)], for a € [0.56,0.7)
l[a;1 + (7Ta = 5)(a1z — a11), a5 — (7a — 5)(a15 — aa) +
[b11 + (7a = 5)(byy — b11), bys — (7a — 5)(bys — byy), for @ € [0.7,0.84)
la1; + (7Ta = 6)(a13 — a12), a14 — (Ta — 6)(ar4 — as3)]
[b12 + (7a — 6)(by3 — b12), b1y — (7Ta — 6)(byy — b13)], for a € [0.84,1]

For0 <a <0.14,x € [a; + by,a, + by],

Then x = a; + by + 7a(a, + b, — (a, + b))

_ _x—(ai+by)
- az+by—(a1+bq)

1 x—(aq,+bq) )
7 az+by—(ai+bq)

Similarly for the remaining intervals. Therefore addition of membership function is given by
0,x<a;+b

x— (a1 +by)
! (az + b, — (a; + by)
ki,a; + b, <x <asz+bs

x — (az + b3)
as + by — (az + b3)
ky,as+by <x<as+bs

x — (as + bs)
ag + bg — (as + bs)
k3, a6 +bs <x < a;+b,

x — (a7 + by)
ag + bg — (a; + by)
ky,ag + bg < x < ag+ by

x — (a9 + by)
10 + b1o — (a9 + by)
ks,a10 +big <x < aq; +byq

x — (a13 + b1y)
A1 + b1y — (a11 + b1q)

( x — (a12 + b1z)
a3 + by — (a1 + byz)

).a1+b1SxSa2+b2

(kz—k1)< >+k1,a3+b3$xSa4+b4

(k3—k2)( >+k2,a5+b5SxSa6+b6

(k4—k3)( >+k3,ag+ngxSa9+b9

(ks—k4)< >+k4,a9+b9£xSa10+b10

>+k5.a11+b11 sta12+b12

+k6va 2+b12 SxSa13 +b13
Baspy(x) = ) !
Aq4 + b14 — X
Ay4 + b1y — (a3 + by3)
( Qqs + b15 — X
ay5 + bys — (@14 + b14)
ks. Qqs + b15 <x< A16 + b16
a7 + b7 —x
ay7 + by7 — (a16+bi6)
k4. aq7 + b17 <x< aqg + b18
Q19 + b19 — X
19 + big — (a1 + byg)
k3, aq9 + b19 <x< Qzo + bzo
azq + b21 — X
(ks =1
az1 + by — (azo + bzo)
kz. azq + b21 <x< azo + bzz
(

(1_k6) >+k1,a13+b13SxSa14+b14

(k6—k5) )+k5,a14+b14 sta15+b15

(ks—k4)( )+k4,a16+b16SxSa17+b17

(k4—k3) (a )+k3;a18 +b18 <x< a19+b19

)+k2,a20+b20 SxSa21+b21

Ayz + by — x
az3 + by3 — (a2 + by3)
ki,a33 +by3 < x < azq + byy

k, ( Qs + bys — x
Azs + bys — (azs + bas)

kZ_kl) )+k1,a22+b22SxSa23+b23

):a24+b24 stazs‘l‘bzs
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Thus if A = (a4, a,, ...,a55) and B = (by, b,, ..., by5) are Icosikaipentagonal fuzzy number, thenC = A+ B = (a; + by, a, +
bz, ey a25 + bzs).

Theorem 4.4. If A = (aq, a,, ...,a,5) and B = (by, by, ..., b,5) are Icosikaipentagonal fuzzy numbers, then C = A + B is also
a Icosikaipentagonal fuzzy numbers A — B = (a; — by, a; — by, ..., ay5 — bys)

Proof: Let us add the a -cut of A and B Icosikaipentagonal fuzzy number is defined as C = A, —

la, + 7a(a; — ay), azs — 7a(azs — azs)] —
[by + 7a(b, — by), bys — 7a(bys — byy)], for a € [0,0.14)
[as + (7a — 1)(as — a3), az3 — (7Ta — 1)(az3 — az,] -
[bs + (7a — 1)(by — b3), bys — (Ta — 1) (b3 — byy)], for a € [0.14,0.28)
l[as + (7Ta — 2)(as — as), a1 — (7T — 2)(az, — azo)] —
bs + (7a — 2 )(bg — bs), byy — (7a — 2)(byy — byy), for a € [0.28,0.42)
[a; + (Ta —3)(ag — a;), a10 — (7a — 3)(a19 — a15)] —
[b, + (7a — 3 )(bg — by), byo — (7a — 3)(bys — b1g)] , for a € [0.42,0.56)
lag + (7Ta — 4)(ayo — as), 17 — (7Ta — 4 )(ay; — aze)] -
[bo + (7a — 4)(byo — bo), by; — (7a — 4 )(by7 — bye)], for a € [0.56,0.7)
[ai1 + (7Ta = 5)(asz — a11), ass — (7a — 5)(ass — asa)] —
[b11 + (7a — 5)(by3 — by1), bis — (7a — 5)(bys — bya), for a € [0.7,0.84)
[a1z + (7a — 6)(a13 — a12), a1a — (7@ — 6)(a14 — a13)] —
[b12 + (7a — 6)(by3 — b1z), bis — (7 — 6) (b1 — by3)], for a € [0.84,1]

For0 < a <0.14,x € [a; + by,a;, + by,

Then x = a; — by + 7a(a, — b, — (a, — b))
T = x—(ai—b1)
az bzz(arb)ﬂ
x—(ai—bq
Ty (az bz—(a1—b1))

Similarly for the remaining intervals. Therefore addition of membership function is given by
0,x<a, —by
x —(a; — by)

k (—),a —b;<x<a,—b
1a2_b2_(a1_b1) ! ! 2 £
ki,a; —by <x<az—b;

x — (a3 — b3)
ky — k (—) ki a3 — by < x < @y — b
(ks — ky) a4—b4—(a3—b3)+1a3 3SX S Ay~ 0y
ky,a,— by <x < as— bs
x — (as — bs)
as — b — (as — bs)
ks,a6 —bs <x < a; — b,

(ks =)

)+k2,a5—b5SxSa6—b6

(k4—k3)(#%>+k3,a8—bg <X <ao—by
ky,ag—bg < x < ag — by
x — (ag — by)
a10 — b1o — (@9 — by)
ks,aio —byo <x < ay — by

(ks =)

)+k4,a9—b9SxSa10—b10

— (@11 = bi1)
k5)( ., “(anljr b11)) + ks, ay; — by < x < ayy — by,
— (a2 — by3)
1-k ( )+k,a — b, <x<ay—b
M(A+B)(x) = ¢ 2 a3 — b13 (a2 — byz) oz 12 13 3
— k) ( “ b x ) +k by <x< b
0 \ay, - b14 (a13 — b13) v 13 =4S G T O

ks)( G5~ his =X ) + ks, a14 —b1g S X < ay5— by
ay5 — bys — (a4 — b14)

ks, a5 — bys < x < aj6 — byg

ay7 —by7 —x
k)( )+k,a —bg<x<a;;—b
N\ ey, — by, — (@16—bre) 4, Q16 16 17 17

ks, a17 = by7 S x < ajg — byg
ay9 — b9 —x
—ks3) ( + k3, a1 — big < x < a9 — byg
19 — byg — (a18 — b1g)
k3, a10 — b1g < x < azg — by
Ay — by —x
kz)( + kg, a30 — byo S x < azy — by
az1 — bay — (azo — bao)
ky a1 — by Sx < az; — by
k) ( a3 —byz —x )
1
Az3 — bys — (azz — by3)
ki, az3 — b3 S X < azq — byy
azs — bys —x

Al )
! Az5 — bys — (azs — bpa)

+ ky,0a55 — byy < x < ay3 — bys

Q24 — by <X < ay5 — bys
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Thus if A = (a4,a,, ...,a,5) and B = (by, by, ..., by5) are Icosikaipentagonal fuzzy number, thenC = A - B = (a; — by, a, —
bz, ey a25 - bzs).

Theorem 4.5.1f A = (aq,ay, ..., ay5) and B = (by, by, ..., by5) are Icosikaipentagonal fuzzy numbers, then C = A * B is also a
Icosikaipentagonal fuzzy numbers A * B = (ay * by, a, * by, ..., ay5 * bys)

Proof: Let us add the & - cut of A and B Icosikaipentagonal fuzzy number is definedas C = A, * B,andz = A * B
[ay + 7a(a; — a1), azs — 7a(azs — aza)] *
[by + 7a(by, — by), bys — 7a(bys — byy)], for a € [0,0.14)
laz + (7a — 1)(ay — az), a3 — (Ta — 1)(az3 — azz] *
[bs + (7a — 1)(by — b3), bys — (7a — 1)(byz — byp)], for a € [0.14,0.28)
las + (7a — 2)(as — as), az1 — (7a — 2)(az1 — azo)] *
bs + (7a — 2 )(bg — bs), by; — (7Ta — 2)(byy — byg), for a € [0.28,0.42)
la; + (Ta —3)(ag — as), a0 — (7a — 3)(ayo — asg)] *
[by + (7a — 3)(bg — by), bro — (7at — 3)(byo — byg)], for a € [0.42,0.56)
l[ag + (7a — 4)(aso — ag), a7 — (7Ta — 4)(a1; — az6)] *
[bg + (7a — 4)(byg — bg), b17; — (Ta — 4 )(by7 — bie)], for a € [0.56,0.7)
[ays + (7a = 5)(a12 — a11), ay5 — (7a — 5) (a5 — ag4)] *
[b11 + (7a — 5)(by3 — by1),bys — (7a — 5)(bys — byy), for a € [0.7,0.84)
[aiz + (7a — 6)(as3 — a12), a14 — (7T — 6)(ags — ag3)] *
[b12 + (7a — 6)(by3 — b12), bis — (7a — 6)(by4 — by3)], for a € [0.84,1]

0,for x <ay*by
By +Bf — 44(a1b, — 2)
244
ki, fora, *b, < x < as * b
—B, + y/BZ — 4A;(4azb; — 2(azbs + asbs) + asby — z)
24,
ky, fora,*by < x < as * bg
—B3 + \/B:.\? = 4A3(9a5b5 - 6(a5b6 + a6b5) + 4a6b6 - Z)
245
ks, for ag*bg < x < a; x b,
_B4. + \/Bf ~ 4’A4(16a7b7 D 12(a7b3 + a8b7) + 9a8b8 - Z)
24,
kg, for ag * bg < x < ag * by

Jforas by <x<ay*b,

,foraz xbs < x < a,*b,

,foras *bs < x < ag * by

,fora; xb; < x < ag*bg

_BS + \/BSZ == 4A5(25a9b9 - 20(a9b10 + alobg) + 16a10b10 - Z)
245
ks, for ajg * big < x < aqq * byq
—Bg +/BZ — 4A¢(31ay1by1 — 30(a11b13 + as2b11) + 25a12b1, — 2)
246

—B; + /B? — 4A;(49ay,by; — 42(a13b1; + ar2b13) + 36a33by3 — 2)
Uassy () = 24, Jforagp by < x < agz* by

,foragx by < x < agg * by

Jforayy * by S x < agp * by

—Bg + \/BZ — 4Ag(49ay3 by3 — 42(as3b14 + a14b13) + 36a14b14 — 2)
2Ag
—Bo + /BZ — 4A9(31a14b14 — 30(asshia+aiabis) + 25a;5by5 — 2)
24,
ks, for ay5 * bis < x < a6 * big
—Bio * By — 4a10(25a16b16 — 20(a17b16 + ay6b17) + 16a17by7 — 2)
244
kg, for a7 * b1 < x < aqg * byg
—By1 + /B — 4A;1(16a1gb1g — 12(asg byg + ay9b1g) + 9a19 byg — 2)
241,
k3, forayg * byg < x < azo * by
—Bi; +y/BE — 441, (9az0bzo — 6(azg b1 + az1b20) + 4(az1b51) — 2)
241,
ky, for ayg x by < x < ayy * by,
—Bi3 £ \/3123 — 4A13(40y,by; — 2(agaby3 + Az3by2) + Ag3bys — 2)
ki, for ays * bys < x < Ay * byy
=B, £ \/3124 — 4A14(azshys — 2)
241,

Jfor ajz *byz < x < agqx by

Jforajy * byy < x < ags * bys

Jfor age * big < x < ay7 * byy

Jforagg * big < X < aq9 * byg

Jfor azg x by < x < azqy * by

,fOr azp * byy < x < Az * by

L fOT Qg * byy < X < ays * bys
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Where A; = 49(a;41 — a;)(bj41 — b;) and B; = 7(a;41 — ai)(jbj - bj+1) + (bj -1) (jaj -G - 1)) fori =1,2,..,24and j =
1,2, ...,24. Thus if A = (ay,a,,...,a,5) and B = (a4, b,, ..., By5 ) are Icosikaipentagonal fuzzy numbers, then C = A* B =
(ay * by, az * b, ..., azs * bys).

5. Ranking of Icosikaipentagonal Fuzzy Number

In this section, we proposed a new ranking function with measure of Icosikaipentagonal fuzzy number. The measure of
Icosikaipentagonal fuzzy number is defined as average of the two fuzzy side areas(left side area and right side area ), from
membership function to « axis of the fuzzy interval.

Definition 5.1. Let A = (ay,a,, ..,a,5) be a normal Icosikaipentagonal fuzzy number. Then the measure of
Icosikaipentagonal fuzzy number is calculated as follows:

1 [l ka ks ka
R(A) = E[ (P1 (@) + P, (a))da + ) (Q1 (@) + Q, (a))da + . (R1 (@) + R, (a))da + . (Sl (@) + S, (a))da]
0 1 2 3

ks ke 1
+ (Tl(a) +T, (a))da + f (Ul(a) + Uz(a))da + f (Vl(a) +V, (a))da]
k4 ks ke
1
R(A) = Z [ki(a; + a; + azetazs) + (ky —ky)(as + ay + azy + az3) + (k3 — ky)(as + ag + azo + azq)
+ (kg — k3)(a; + ag + ayg + ag9) + (ks — ky)(ag + ago + aj6 + ay7) + (ke — ks)(ayq + arp + agy + ays)

+ (1 —ke)(arz + asz + as + ag5)]

Where k, = ;,kz = §,k3 =

Nlw

;k4=

N

ks =2,kg =2 and (ky, ky, ks, ks, ks, ko) € [0,1]

6. Fuzzy Linear Programming Problems with Icosikaipentagonal Fuzzy Number
Consider the standard form of fuzzy linear programming problem as follows:

Maximize (Minimize)Z = Y7, ¢x;

Subject to Y71 d;jx; < (=, =)b;

Xj 2 0,i=12,...,mj=12,..,n

Where ¢;, d;;, b; are Icosikaipentagonal fuzzy numbers.

6.1. Proposed Method
In this section to find an optimal solution for fuzzy linear programming problem with Icosikaipentagonal fuzzy number
has been proposed. The method as follows:

Step 1: The Fuzzy Linear programming problem is represented as follows:
Maximize (Minimize)Z = Y}, ¢x;

Subject to Y7, d;;x; < (2, =)b;

xXj = 0,i=12,...mj=12,..,n

Where ¢, d;;,b; € F(R), x; € R.

Step 2: By applying ranking function with Icosikaipentagonal fuzzy number ¢, @;;, b; they can be defuzzified.

Step 3: Using the Icosikaipentagonal fuzzy number ranking function, the fuzzy linear programming problem can be
written as follows:

Maximize (Minimize)Z = Y-, R()x;

Subject to ¥7_, R(d;)x; < (=, =)R(b)

xXj = 0,i=12,...mj=12,..,n

Where ¢;, d;;, b; are Icosikaipentagonal fuzzy number and R(Ej), R(a;j), R(Ei), Xj ER,

i=12,...m,j=12,..,n

Step 4: Then solve the Crisp Linear programming problem using the simplex method and obtain a fuzzy optimal solution.

6.2. Illustrative Examples
Consider the fuzzy linear programming problem with Icosikaipentagonal fuzzy number.

6.2.1. Example

Maximize Z = ¢;x; + €%,
Subject to d;,x; + dy,x, < by
y1%1 + Aypx, < by

X1,%, 20

Where d;, = (-8,-7,—-6,—-5,—4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16)
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a;, = (1,2,3,4,589,12,13,15,17,18,20,21,24,25,26,37,28,29,30,31,33,34,35)
d,, = (4,5,6,7,8,9,10,12,14,16,18,20,21,22,23,24,25,26,29,30,31,32,33,34,35)
a,, = (-1,0,1,2,3,5,7,89,11,12,13,15,16,18,19,21,23,25,26,28,29,30,31,32)

b, = (-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17,18,19)

b, = (2,4,6,8,10,12,14,16,18,20,22,24,26,28,30,32,33,34,35,36,37,38,39,40,41)
¢ =(0123456,78910,11,12,13,14,15,16,17,18,19,20,21,22,23,24,25)

¢, = (—6,-5,—4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,18,20)

Solution:

Using the measure of ranking function as FLPP as
Maximize Z = R(¢;)x; + R(C2)x,

Subject to R(d;1)x; + R(dy2)x, < R(by)
R(@z1)x; + R(A2)x; < R(bz)

X1,%, 20

The measure of ranking function with Icosikaipentagonal fuzzy number is
1
R(A) = 2 [ki(ay + az + azatazs) + (ky —ki)(as + a, + azz + az3) + (ks — kz)(as + ag + azo + az;)
+ (kq — k3)(a; + ag + ayg + ay9) + (ks — ko) (ao + aso + a16 + a17) + (ke — ks)(ay1 + a1z + @14 + ay5)
+ (1 —ke)(arz + asz + azs + ass)]
Where ky =2, ky = 2,ks = 2,ky = 2 ks = 2, ks = = and (ky, ky, ks, ks, ks, k) € [0,1]
If R(-8,-7,—-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16) = i[0.14 (-8—=7+15+4+16) + 0.14(—6 —
4+13+14+0.14—4—3+11+12+0.14—2—1+9+10+0.140+1+7+8+0.142+3+5+6+0.143+4+5+6]

= %[0.14(16 +16 + 16 + 16 + 16 + 16 + 18)]

= %(15.96) =3.99

The crisp linear programming problem with Icosikaipentagonal fuzzy number is given by
Maximize Z = 12.81x; + 6.055x,

Subject to 3.99x; + 18.66x, < 6.93

19.57x; + 15.05x, < 24.05

X1,%, 20

Using Mathematical Linear Programming Problem, we obtain the optimal solution is x; = 1.229,x, = 0 and Max
Z =15.743

6.2.2. Example

Maximize Z = ¢1x; + €%,
Subject to d;,x; + dy,x, < by
y1%1 + Aypx, < by

X1,%, 20

Where
a,, = (-7,—-6,-5,-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17) d,, =
(1,2,3,4,5,6,7,8,9,10,11,12,13,,14,15,16,17,18,19,20,21,22,23,24,25)
Uy, = (—20,—18,—16,—14,—-12,—10,—-8,—-6,—4,—2,0,2,4,6,8,10,12,14,16,18,20,22,24,26,28)
d,, = (-10,-9,-8,-7,—6,-5,—4,-3,-2,—-1,0,1,2,3,4,5,6,7,8,9.10,11,12,13,14)
b, = (-7,-5,-3,-1,0,2,4,6,7,8,9,10,11,12,13,14,15,16,17,18,19,20,22,22,23)
b, = (-2,0,2,4,6,8,10,12,14,16,18,20,22,24,26,28,30,32,34,36,38,40,42,44,46)
¢ =(-1,0,1,3,57,9,11,13,15,17,19,21,23,25,27,29,31,33,35,37,39,41,43,45)
¢ =(-7,—-6,-5—-4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,1)

Solution:

Using the measure of ranking function as FLPP as
Maximize Z = R(¢;)x; + R(Cy)x,

Subject to R(d;1)x; + R(d;2)x, < R(by)
R(az1)x; + R(A2)x; < R(bz)

X1,%, 20

The measure of ranking function with Icosikaipentagonal fuzzy number is

1
R(A) = Z [ki(a; + ay + azatazs) + (ky — ky)(as + as + azy + az3) + (ks — ky)(as + ag + azo + azq)

+ (kq — k3)(a; + ag + ayg + ay9) + (ks — ko) (ao + aso + a16 + a17) + (ke — ks)(ay1 + a1z + @14 + ay5)
+ (1 —ke)(arz + asz + ars + ass)]

@IJTSRD | Unique PaperID -IJTSRD31357 | Volume-4|Issue-4 | May-June 2020 Page 1054



International Journal of Trend in Scientific Research and Development (IJTSRD) @ www.ijtsrd.com eISSN: 2456-6470

Where ky =2k, =2, ks =

3
Zky=

7

4
7

2 ks =2, ke == and (ky, ky, ks, ky, ks, ko) € [0,1]

If R(-7,-6,-5,—4,-3,-2,-1,0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15,16,17) = %[0.14 (-7-6+16+17)+0.14(-5—-4 +
14+15+0.14—3-2+12+13+0.14—1+0+10+11+0.141+2+8+9+0.143+4+6+7+0.144+5+6+7]

= 2 [0.14(20 + 20 + 20 + 20 + 20 + 20 + 22)]
= %(19.88) =497

The crisp linear programming problem with Icosikaipentagonal fuzzy number is given by
Maximize Z = 20.83x; + 4.97x,
Subject to 4.97x; + 12.81x, < 10.01
4.06x; + 2.03x, < 21.7

X1,%, 20

Using Mathematical Linear Programming Problem, we obtain the optimal solution is x; = 2.01,x, = 0 and Max Z = 41.95

7. Conclusion
In this paper, we introduced a new form fuzzy with twenty
five points called as Icosikaipentagonal fuzzy number and
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